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FOREWORD
This volume is one of a set of five giving key characteristics of Earth-
to-Venus trajectories during the period 1964-1970. This period is
divided into five 120-day launch intervals spaced about 19.2 months
apart. During each interval, trajectory characteristics are given for
flight times of from 70 to 220 days in 2-day steps. Thus each volume
contains 9,120 trajectories.
The applicability of these books may be extended by noting the
8-year cyclic recurrence of Earth-Venus trajectories. Thus trajectories
in 1972 are very nearly identical to 1964 trajectories; 1973 trajectories
are very nearly identical to 1965 trajectories, etc. Simply by updating
the trajectories by 8 years, the results may be reapplied.
It is intended that these books provide trajectory and guidance
analysts with data, in volume, so that they may perform preliminary
design studies, conduct investigations of the properties of ballistic inter-
planetary trajectories, and make interplanetary guidance and orbit
determination analyses. While not exact, these trajectories are suffi-
ciently accurate to be quite useful for the above purposes.
In generating such a large amount of data, it is impossible to check
the correctness of each number. Should the reader detect any errors,
the authors would appreciate being advised.
Companion volumes (Ref. 1) give the characteristics of Earth-
Mars trajectories during the period 1964-1977.
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I. INTRODUCTION
This report presents the results of extensive machine
computations of three-dimensional ballistic interplanetary
trajectories. The analytic model used to represent these
trajectories is based upon two-body, inverse-square, force
field mechanics. A brief explanation of the model is pre-
sented in Section II.
Basically, the trajectories are calculated in two distinct
parts: (1) the heliocentric transfer ellipse and (2) the
launch-planet-centered escape trajectories. Following
these trajectories, differential corrections or error coeffi-
cients and guidance and tracking parameters are given.
A. Heliocentric Conic Computation
The heliocentric trajectory is obtained by specifying
tile launch date and flight time only. Given these, the
positions of the launch planet on the launch date and the
target planet on the arrival date may be obtained by
interrogating the ephemerides. By assuming the planets
to be massless, a unique heliocentric trajectory may then
be computed which passes through the centers of the
launch and target planets. Though this assumption may
at first seem gross, experience has proved it to be per-
fectly reasonable for this purpose. After the solution has
been obtained by an iterative procedure, the orbital ele-
ments, heliocentric position, and velocity vectors at launch
and arrival are computed. Other heliocentric quantities
of engineering interest are also computed.
B. Planetocentric Conic Computation
After the heliocentric orbit is obtained, the launch and
arrival hyperbolic-excess velocity vectors are computed
by subtracting the velocity vectors of the launch and tar-
get planets from the heliocentric launch and arrival veloc-
ity vectors of the probe. The launch hyperbolic-excess
vector is, in fact, the most important result of these com-
putations because it yields the energy and direction of
fire required to achieve interplanetary transfer.
Further computations are done to exhibit properties
of the near-Earth portion of the trajectories. Given the
launch hyperbolic-excess vector, a launch site (Cape
Canaveral), a launch azimuth, and certain properties of
a typical interplanetary boost vehicle, and assuming a
100-nm parking orbit, quantities such as launch time,
injection position and velocity vectors, parking orbit
coast time, and injection time are computed. In essence,
then, approximate trajectories are obtained from the
launch pad to the target. The terminal portions of the
trajectories are assumed to impact vertically on the
target planet.
C. Differential Corrections
To augment the trajectory parameters, differential cor-
rections or error coefficients relating variations in the
launch hyperbolic-excess velocity vector to variations in
target miss and flight time are computed. Actually, the
variables at launch in these coefficients are the square of
the hyperbolic-excess speed, or vis viva energy C_, and
the declination and right ascension of a unit vector S,
collinear with the outgoing asymptote of the escape
hyperbola. The target variables are the components of
the impact parameter B, defined below, and the flight
time. These coefficients are obtained by a numerical
differencing technique developed by William Kizner
of JPL.
Based upon these error coefficients, guidance and track-
ing parameters are calculated as described below.
D. Mid-Course Guidance
Interplanetary guidance is currently being accom-
plished by determining the orbit of tile probe from radio
tracking data and then applying one or more impulsive
velocity corrections to null the predicted target error.
The guidance task closely parallels the trajectory prob-
lem, for it is convenient to define the following guidance
"phases":
1. Planetocentric phase, in which, after the launch
vehicle has placed the probe on its escape hyperbola,
the orbital elements of this trajectory are determined
and the hyperbolic-excess velocity is corrected to
the desired value.
2. Heliocentric phase, in which additional velocity
corrections may be made to correct any error in
orbit determination and/or maneuver execution in
phase 1.
3. Approach phase, in which the probe is in the sphere
of influence of the planet and the final vernier
corrections may be made to trim the results of
phase 2.
The preflight analysis of phase-1 guidance is primarily
concerned with the statistical problem of determining
how much propellant to carry aboard the spacecraft in
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z
order to correct a "three-sigma" injection guidance error.
These studies are well-documented elsewhere (Ref. 2-4)
and will not be discussed here. Suffice it to say that
correcting the hyperbolic-excess velocity is a reasonably
good approximation to nul]ing the miss components at
the planet. Such an analysis need only be concerned with
the planetocentric phase of flight.
The analysis of the heliocentric phase is more compli-
cated, since maneuvers there depend upon errors in
applying the first midcourse maneuver (phase i). In order
to understand the effect of phase 1 errors, or to specify a
tolerance on them, it is convenient to ask how a unit
error in hyperbolic-excess velocity maps to miss at the
target. This unit velocity error can be thought of as due
to uncertainties in phased maneuver execution and orbit
determination. Conceptually, this analysis can be accom-
plished by letting a unit velocity error trace out a sphere
at the tip of the hyperbolic-excess velocity vector and
observing the semimajor and semiminor axes of the miss
ellipse at the target (only two miss components are
normally of interest). Mathematically, this is done by
simply forming a matrix of the differential corrections,
nmltiplying this matrix by its own transpose, diagonal-
izing the resulting symmetric matrix, and observing
that the two diagonal terms are the desired semimajor
and semiminor axes of the unit error ellipse) It is easy
to show that if the coordinate system chosen to describe
the target error is collinear with these axes, the rows
of the resulting differential correction matrix (which are
gradient vectors) are orthogona], and their norms are the
magnitudes of the error-ellipse axes.
The approach guidance phase is not conveniently
treated with this kind of analysis, and is not discussed
further. Here, it can be assumed that the approach
maneuvers are always negligibly small.
E. Orbit Determination
A spacecraft boosted toward Mars or Venus by tile
current generation of launch vehicles requires the accu-
racy obtainable using Earth-based radio guidance in order
to accomplish most planet-oriented experiments. The
steps in radio guidance are:
1. Track the transponder signal from the spacecraft
from several stations located at a spread of latitudes
to determine the orbit of the spacecraft.
_It should be apparent to readers familiar with statistical concepts
that this is equivalent to mapping a three-dimensional gaussian
distribution of w'locity errors, with unit standard deviation along
each axis, to a two-dimensional gaussian distribution of position
errors at the target.
, Calculate the velocity changes required to alter the
orbit to pass through the desired region at the target.
The maneuver is then applied with a small rocket
motor; the pointing direction and burning time (of
the velocity increment) are calculated to perfectly
correct the orbit if both the estimate of the orbit
and the application of the maneuver are without
error.
, Track the spacecraft after the first maneuver for a
sufficient interval to form a new estimate of the
perturbed orbit.
This process of tracking and maneuvering may be
repeated several times to achieve high accuracies at the
target. There is, however, a limit to the process imposed
by our uncertainties in the actual location of the target
planet as well as the unpredictable forces acting on the
spacecraft.
For extremely high accuracy at the target planet, on-
board measurements must be used in conjunction with
the Earth-based tracking in order to further reduce the
above-mentioned uncertainties. It is not the function of
this report to discuss on-board measurement systems but
rather to describe the capabilities of current Earth-based
radio guidance techniques when applied to interplane-
tary trajectories.
An adequate description of the accuracy to which orbits
may be determined and maneuvers executed for the case
of several corrective maneuvers is beyond the scope of
this report. The results presented here may be strictly
interpreted as corresponding to the accuracy capabilities
for a single mid-course maneuver occurring anywhere
between 1 and 14 days after injection. The relative con-
tribution to the target uncertainty caused by orbit deter-
mination errors and mid-course execution errors depends
directly upon the size of the correction required on a
particular flight. For this reason, then, two error sources
are considered separately. While our results do corre-
spond to the single maneuver case, they are very valuable
in providing a general description of the way in which
these errors vary over the selected set of traiectories.
Such utilization of the results is discussed later herein.
F. Accuracy of Computations
Extensive accuracy studies were performed to verify
the adequacy of these trajectories for preliminary design
use. Both Mars and Venus trajectories were computed on
the JPL precision-integrating trajectory program using
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initial conditions obtained from the approximate trajec-
tories contained herein. Of 56 Mars cases run, 29 missed
the target by less than 500,000 km; 16 missed by between
500,000 and 1,000,000 km; and 5 missed by between
1,000,000 and 1,500,000 km. The worst case missed by
3,500,000 km. For the flight time errors, 16 varied between
1 and 2 days; 14 varied between 2 and 3 days; and 9 were
greater than 3 days. The worst case was 7.2 days. No
systematic properties of these errors were noted except
that they appear to get worse for the higher-energy
trajectories.
For Venus, the accuracy was considerably better, aver-
aging 322,000-km miss error and 0.67-day flight time
errors. Based on these comparisons, the model used to
generate the trajectories contained herein is considered
to be adequate and the results suitable for preliminary
mission design studies. These results are very useful for
initializing the precision trajectory search program.
When used for the stated purposes, these trajectories
provide an excellent source of data obtained at consider-
ably less time and expense than precision cases.
I!. ANALYTICAL MODEL FOR INTERPLANETARY TRAJECTORIES
The analytical model consists of three distinct phases
of two-body motion: (1) an escape hyperbola near the
launch planet, (2) elliptical z motion under the attraction
of the Sun, and (3) terminal hyperbolic motion near the
target planet.
A. Heliocentric Motion
Solution of the heliocentric elliptic motion is obtained
first under the following assumptions:
1. The launch and target planets move in orbits about
the Sun as given in the national ephemerides. Their
velocity components are obtained by using two-body
conic formulas, mean orbital elements, and their
tabular positions as listed in the ephemerides.
2. The launch and target planets are massless. Thus
the onIy force acting on the probe is that of the Sun.
3. The position of the probe at launch into the helio-
centric orbit is the center of the massless launch
planet. Its position at arrival on the heliocentric
orbit is the center of the mass]ess target planet.
: Hyperbolic heliocentric motion is not considered herein.
Thus for solution to the heliocentric phase of motion,
the attractions of the launch and target planets are tem-
porarily disregarded. The primary result to be obtained
from the solution of the heliocentric transfer problem is
the hyperbolic-excess velocity vector relative to the launch
planet.
1. Determination of Planar Orientation
Since the launch and arrival positions of the probe
are assumed to be the centers of the launch and target
planets, they can immediately be determined, given the
launch and arrival _ times, by consulting the ephemeris.
Further, the orientation of the heliocentric transfer plane
can immediately be found. Let RL be the Sun-launch
planet position vector at launch time TL, and let Rp be
the Sun-target planet position vector at arrival time Tp
(Fig. 1). Then, planar orientation is found from the unit
normal W to the plane as follows:
W -- Rt, × R. (1)
RL Rp sin q,
_Or, for convenience, the launch date and flight time can be speci-
fied.
IX
JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
K'
.... Rp_]_ \ PLANET
_ANE OF
LAUNCH- \ I_ /
Fig. 1. Heliocentric transfer geometry
where the angle • is defined below. The inclination 4 i to
the ecliptic plane can be found by
cos i = W- K' (2)
where K' is a unit vector pointing in the direction of the
ecliptic north pole.
2. In-Plane Relations
The heliocentric central angle -,I, (Fig. 1) is also readily
determined by utilizing the positions of the launch and
target planets. This angle may be obtained from
cos _I, - R;, •Rp (3)
IBLI IBpl
sinq, = sgn [(RL X Rp).K'] (1 - cos-"_I,)S (4)
The velocity vector V of the spacecraft anywhere along
its path may be obtained from
V [(WXR) cosP+RsinP]V=-- h- (5)
Here, R is the heliocentric position vector, R = ]R I,
and V is the heliocentric speed obtained from
V = GMs) R a
In this report, we are interested only in transfers which have the
same rotational motion about the Sun as the planets; thus,
O _ i _ vr/2.
and the pail1 angle r is found from
sinF= (1--e z)(2a-R) esinv (7)
In Eq. (6) and (7), GMs is the universal gravitational
constant times the mass of the Sun (= 2.959122083 X 10
au3/day_), a and e are the semimajor axis and eccentricity
of the transfer ellipse, respectively, and v is the true
anomaly of the probe given by
a (1 - e'-') - R
cos v = (8)
eR
3. Lambert's Theorem
Now there are two unknowns in Eq. (5)-(8) which pre-
vent their immediate evaluation. These two unknowns are
the semimajor axis a and the eccentricity e. The deter-
mination of these quantities is the main problem. Battin
(Ref. 5) has shown that the eccentricity is actually a func-
tion of the semimajor axis. Thus it is first necessary to
determine a. The semimajor a,-ds is related to the time of
flight Tr by Lambert's Theorem, which states: The trans-
[er time betwecn any two points on an ellipse is a [unction
o[ the sum of the distances of each point from the locus,
the distance between the points, and the semimajor axis
o[ the ellipse. Functionally, the theorem is stated as
Tr = Tr (RL + Rp, C, a) (9)
where the distance C between the launch planet at launch
time and the target planet at arrival time is shown in
Fig. 2 and is obtained from
c -- IB_ - B_ I (lO)
Fig. 2. In-plane transfer geometry
Since the time of flight Tr and the launch and arrival
positions RL and Rp are knowns, only the semimajor axis
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remains to be found by iterative solution of Eq. (9). After
the semimajor axis a is obtained, the heliocentric veloci-
ties of the probe at launch and arrival time VL and Vp
may be evaluated from Eq. (5) under the conditions
R = RL and R = Rp. The path angles 1%, Fp and true
anomalies '_vL, vp at launch and arrival times may also be
evaluated from Eq. (8) and (7) under the same conditions.
Finally, the desired end result, the hyperbolic-excess
velocity VhL relative to the launch planet may be found
(Fig. 3) by
V1,L= VL - V_ (11)
where V1 is the velocity of the launch planet at launch
time.
Fig. 3. Determination of the hyperbolic-excess
velocity vector VI, L
B. Launch Planet Escape Hyperbola
The key result from the solution of heliocentric transfer
is the hyperbolic-excess velocity vector Vt,L at launch. The
reason for the importance of this vector is that it tells the
direction in which the probe must be traveling relative
to the launch planet when just leaving its gravitational
influence. There are an infinite number of escape tra-
jectories (all hyperbolas) which can have the same
hyperbolic-excess velocity vector. However, only a por-
tion of these are practical for use when related to existing
launch sites and boost vehicle constraints. For example,
it would be ridiculously costly in payload-and imprac-
tical-to shoot a vehicle straight up. Criteria for selection
of a family of feasible escape trajectories are given below.
I. Assumptions
The solution of the escape phase of motion is obtained
under the following assumptions: (1) The probe is acted
on only by the gravitational force of the launch planet,
and (2) the oblateness effects of the launch planet are
neglected.
_The details of quadrant choice for these angles are found in Ref. 5.
The direction of the asymptote of the escape hyperbola
is found by normalizing the hyperbolic-excess vector VhL.
The injection energy _'C3 of the escape hyperbola is found
by squaring the hyperbolic-excess speed, or
C3 = V_L (12)
Thus, in contrast to the heliocentric problem, the launch
planet is now "massy," while the influence of the Sun is
neglected. However, the hyperbolic-excess velocity vec-
tors found by solving the heliocentric problem are used
as a starting point to solve the escape problem.
2. Size and Shape of the Escape Hyperbola
As previously stated, only some of the infinite number
of escape trajectories are practical. Two of the practical
aspects of a set of trajectories are the sizes and shapes
of the hyperbolas.
Size is basically determined by the energy C3, which
in turn is a function of boost vehicle capability. For boost
vehicles in use (or shortly to be available) at this writing,
values of energy less than or equal to 25 km_/sec 2 are
considered reasonable. The larger the value of energy
tlmt the booster is required to deliver, the smaller the
payload and launch period over which the vehicle may
be fired.
The shape of the hyperbola is determined by its eccen-
tricity, which is a function of both the energy and peri-
focal distance according to
Rp C:_
e = 1 + -- (13)GM
where Rp is the perifocal distance and GM is the uni-
versal gravitational constant times the mass of the launch
planet. From Eq. (13) it can be seen that for a fixed peri-
focal distance the eccentricity increases linearly with the
energy. The value of perifocal distance is not arbitrary,
but depends strongly on the boost vehicle trajectory. It
has been shown (Ref. 6) that in the great majority of
cases it is necessary and desirable to use a circular park-
ing orbit as part of the preinjection phase of the escape
trajectory. It is further an interesting fact that the altitude
of the parking orbit determines the perifocal distance.
If h is the parking orbit altitude and R0 is the launch
planet's radius, then, to an extremely close degree of
approximation,
Rp=R_+h (14)
_C3 is actually twice the total energy per unit mass, i.e., the vts
viva integral.
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or the perifocal distance is equal to the launch-planet-
centered radius of the parking orbit. In Ref. 6 it also has
been shown that the lowest possible parking orbit (80-100
nm) allows greatest payload capability. Thus, using
100 nm for the parking orbit altitude, a practical value
of perifocal distance is 6560 km. The perifocal distance
will vary only slightly about this value for other parking
orbit altitudes, or even for direct-ascent-type preinjection
trajectories. Therefore, both the size and shape are essen-
tially determined by the energy alone, which is found
from Eq. (12).
Given the size and shape of the escape hyperbola, its
planar orientation must be determined, and this can be
done by considering two vectors: (1) the direction of the
hyperbolic-excess vector, denoted by a unit vector S, and
(2) a unit vector R_ directed from the center Of the launch
planet to the launch site. The vehicle's flight plane will
essentially be determined by these two vectors, as shown
in Fig. 4. A unit normal W to the launch-planet-centered














Fig. 4. Vehicle flight plane
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with the constraint that the Z component of W is always
positive.
Since Rk is a function of time, according to the rotation
rate of the launch planet, the planar orientation must
continually change. In effect, this says that the launch
azimuth is a continuous function of launch time.
A detailed description of the geometrical aspects of
the launch planet ascent trajectory is not given here but
may be found in Ref. 6.
C. Differential Corrections
The calculation of differential corrections for inter-
planetary trajectories may be accomplished in several
ways and depends on choice of independent and depend-
ent variables. In this report, a numerical differencing
scheme is used. Basically, the independent variables-
the injection energy C% declination ¢,.,, and right ascen-
sion e3_ of the outgoing asymptote S of the escape hyper-
bola-are varied, one at a time, to produce variations in
the dependent variables-the components of the impact
parameter B and the time-of-flight T_,.
The impact parameter B is defined as a vector origi-
nating at the center of the target planet and directed per-
pendicular to the incoming asymptote of the target-
centered approach hyperbola (Fig. 5). The impact param-






Fig. 5. Impact parameter B
plane normal to the incoming asymptote S. The orienta-
tions of the reference axes in this plane are arbitrary, but
one is usually selected to lie in a fixed plane. Thus, define
a unit vector T, lying in the ecliptic plane according to
S XK'
T - (16)IS×X'l
where K' is a unit normal vector to the ecliptic plane.
The remaining axis is then given by a unit vector R,
defined by
R = S × T (17)






Fig. 6. The R, S, T target coordinate system
The impact parameter B lies in the R-T plane and has
miss components B.T and B.R. B-T=B'R--0
denotes vertical impact on the target. Thus, B" T, B" R,
and TF are the three target-dependent variables. If Qi
represents a set of generalized independent variables,
such as injection position and velocity or other con-
venient variables, then the partial derivatives _B" T/_Qi,
_B. R/_Qi, _TF/_Q_ are first-order differential corrections
or error coefficients relating miss at the target and flight
time errors to the independent variables.
A convenient set of independent variables for inter-
planetary trajectories is the vis viva injection energy C3,
the declination (bs, and the right ascension os of the
asymptote of the escape hyperbola. These variables essen-
tially describe the launch hyperbolic-excess velocity vec-
tor since
V_c = (C3)Vi(cos _. cos o, s, cos ¢)s sin @.s,sin (b,) (18)
As stated above, the differential corrections are calcu-
lated by a numerical differencing method which uses
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quantities obtained from the conic trajectory. The basic
idea is to compute a varied or perturbed trajectory and
then difference it with the reference case. Let primed
quantities denote variables on the perturbed trajectory.
A small variation _XVhLin the hyperbolic-excess velocity
vector is equivalent to a small variation _VI, in the launch
heliocentric velocity vector. The launch heliocentric
velocity on the perturbed trajectory is, then,
VL = VL + _x%,1, (19)
where
AVhl. = (Ca) _4AcI'x[ - sin _bs cos 6)8, - sin q,_. sin @,_.,cos q_] ,
(Ca)_ &O,_ [ - cos q'_ sin O_, cos cI's cos O,s, 0],
- &Co
[cos oos sin6)..,in*.]
where _,.% _x6)._are small angular variations (0.2 deg), and
the energy variation is -xC,_ = 0.005 C>
The semimajor axis a' is obtained from
a' R_ (20)
GJil s
The radial rate l[/ ' isL
_;. _ v_. R,, (21)
RL
The semilatus rectum p' and eccentricity e' are
1,, = (2.0)
GM_
p,y,2e' = 1 - a---7I (23)
The eccentric anomaly at launch E_ is
RL R;,
sin E;, e' (a'GM.)s
cos E_ = e'
(24)
The mean anomaly at launch M_ is obtained from
M_, = E_, - e' sin E;, (25)




The mean anomaly at the target 31_ is
M; = n' T,, + M'L (27)
The eccentric anomaly at the target E_, is obtained from
the expansion
( ) i[ e'sin Ep i]i _M -T2 (i--e77o-;k.)_JaM.E_=Ep+ 1-e'cosE_
1 V3 e' sin Ep) _ - (1 _- e" cos___E_)(e' cos






e cos Ep - 1 + _ (e cos Ep - 1)" + (2e sin Ev) &M
E l"= E, +
e sin E v
if
where
cos Ep < 0
AM = M_ - (Ev - e' sin E,,)
(29)
The true anomalies at launch and the target v' and 'L t)p
are found from
cos v_, e' R, (30)
0 < v'_,< ,r if R_ is positive
J
.-r < v z < 27r if R_ is negative
cos E,', - e'
cos v; - 1 - e' cos E;
(1 - e'2)_a sin E_
sinv_= 1-e'cosE;
(31)
The heliocentric central angle ,I/is
v/= vp' -v'L (32)
The angular momentum h' is
h' = RI, × VL (33)
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The heliocentric position vector at the target is
,/'R_
R,', = R,,_--_Lcos,_'+--
h' X R I
h' RL " sin ,I,' / (34)
where
R; = a' (1 - e' cos E;,) (35)
A vector in the direction of perihelion with magnitude e' is
V_. × h' Rt,
c' - (36)
GMs RL
The heliocentric velocity at the target is
' =--X R,, + E'
V_, p, (37)
The hyperbolic-excess velocity at the target is
v,',, = v,: - v, (38)
The difference between the heliocentric position vectors
on the perturbed and reference trajectories is
an; = n,"- l_. (39)
The impact parameter B is
(AR;, • %1,,)V,'p
B - + an;,
v,;_
The flight time error is
An,',. V_r, (40)ATp -- ,,
Vh_
The partial derivatives are formed by dividing AOs,
A,I,s, and AC:+ into the miss components B" T, B" R, and
flight time error ATF. In addition to the component par-
tials, the quantity _B/_Q_ is defined by
17+.+y+
__+ L\OQ+ l \+'Q+ l (41)
The three partials, FB/_O,_, 3B/8,eOs, 8B,'_C_, are impor-
tant measures of the error sensitivity of a trajectory.
The effect of uncertainty in the knowledge of the
astronomical unit-to-kilometer conversion factor on target









__B_B= 2C__2 __.B_B (43)
8au au 8C_
_T_ __ - 2C:, _Tr (44)
_au au _Ca
where au is the astronomical unit-to-kilometer conversion
factor.
The effect of solar radiation pressure acting on the
probe may also be evaluated as follows: In Eq. (19) let
AV,_L = 0, but in Eq. (20), (22), (24), (26), (36), vary GMs
by adding an increment ._XGM.s. This procedure gives rise
to a varied trajectory from which the impact parameter B
and flight time error AT_ may be obtained. The partials
_B,,'_dGM._ and _TF,._GMs may then be calculated. Since
the acceleration caused by solar radiation pressure acts
opposite to the gravitational attraction of the Sun, radia-
tion pressure has the effect of decreasing the Sun's gravi-
tational attraction, or decreasing GMs. A decrease,
AGMs = --2.4 X 10';km_,'sec _- corresponds to the solar
radiation pressure acting on a 300-kg spacecraft having
a perfectly reflecting area of 3.6 square meters. Thus the
miss, always being a positive number, is obtained by
AB_ = 2.4 X 10"dB/DGMs, and the corresponding flight
time error is ATe,,_ = --2.4X lO_Tr/_GMs, which is
sign sensitive.
D. Mid-Course Execution Accuracy
The effect of mid-course execution errors on target
accuracy can be rather simply described if it is assumed
that the guidance maneuver is made on the asymptote
of the escape hyperbola and that the velocity errors are
spherically distributed (that is, the three-dimensional
statistical distribution of velocity errors is composed of
three orthogonal, independent velocity errors, each with
the same variance). The mapping of these errors to the
target (Fig. 7) results in a three-dimensional ellipsoid of
position errors, which is the "one-sigma ellipsoid." The
semiaxes are the respective standard deviations of the
position errors. As pointed out above, this ellipsoid can be
thought of as the locus of target errors that results from
a unit velocity error at the mid-course point tracing out
a sphere.
Let the differential corrections discussed above be
expressed in matrix form as
XV




















Now define a Cartesian coordinate system X,,X_,Xa
such that
8,'(.,= - (VhLCOS_) 8o,
8Ca
8-_3 = 8Vhn = _2-VhL
(46)








aB • T 1 _B- T
_B.T -1 0B • T
_f(z VhL COSq_s
_B •T _B •T
_Xa 2V_ --
_Ca
_B •R 1 3B. R
_B •R - 1 0B •R
_-_a V_ cos O_ ?'®s
aB • R aB • R
a_:,- = 2V_- aCa
_Te 1 _Tr
_Tr _ -I _Tr
_X2 VhL COS _3_
_Tr _Tr
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Let the spherical distribution of midcourse velocity
errors be described in the X1, X2, X3 system as
(49)
where 0._ will be taken equal to 0.1 meters/sec. The
resultant one-sigma ellipsoid of target errors is described
by the quadratic form,
where
and
aMA -1 aM T = 1 (50)
I Xn A-I_ _,131
A = 0._FF r = A2z )"_a
symmetric k3._
(51)
aM = (8B. T, aB.R, aTs)
The elements of the A matrix are:
r l (_B'T/2 1 (aB'T'_ _
(aB " T_ =]+ 4c:,
x,,, = 0._Lc_ \ ao_ / \%-_f_ / + c. eo: _.. \ so. /
x \ _e_. / 4c_ \-TcT/\-TcT/J
21- 1 //aB.T'_(_Tr /
/aB . T\ / aT,,\"]
+ k-roT) J
' (aB" T/(aTr /
c:, cos=4_ \ ae,. / \ aO._l
zF l //SB-R'_ 2 1 (_B'RI_
+
[-1 (_B • R_ (_T.,,'_ l (_B" R/: _Tr' _
+ 4c:, \ _c._ / \-g_jj
,r ,
(52)
The quantities in the A matrix can be interpreted as






PRF (X,e 2 )kaa)½
Then the A matrix becomes
r-





It is often of interest when describing only miss com-
ponents to consider
0._ = (4 + 0._)_ (55)
and to diagonalize the upper 2 X 2 portion of the A (the
miss component elements) to get
0._ 0 P_aal 0"3
A* = LAL r = (56)
symmetric 0.]
where the matrix L is given by
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L
u
cos 0 sin 0 0
--sin 0 cos 0 0
0 o 1
(57)
The angle 0 is positive when turned counterclockwise
from the T axis, and has been chosen such that o, _ _..,.
This is accomplished by
I r 2o. .q
) (@JT."" "= (58)
where 0 is in first quadrant if p_r is positive and 0 is in
second quadrant if pet is negative. Notice that _3 = _r.
Tile two-dimensional error ellipse described by _., e_,
and 0 is the projection of all points of the three-
dimensional ellipsoid of position errors (discussed in Sec-





Fig. 8. Projection of three-dlmensional error ellipsoid
on the T-R plane
E. Orbit Determination Accuracy
In this section the analytic model used for describing
orbit determination accuracy (tracking error) for inter-
planetary trajectories is discussed, and tile factors upon
which the tracking error depends are reviewed. The dom-
inant error sources are defined for the easterly hmnchings
from Cape Canaveral using tracking coverage supplied
by NASA's Deep Space Instrumentation Facility (DSIF).
Probable generalization to other situations is suggested.
Finally, tile method of describing target errors is pre-
sented along with all formulae relating the tracking
errors to the target error parameters chosen.
1. Method of Describing Orbit Determination Accuracy
As discussed in Section IID, the uncertainties in our
knowledge of an interplanetary trajectory are well de-
scribed in terms of tile direction and magnitude of the
geocentric hyperbolic-excess velocity vector, V_,L. Fig-
ure 9 defines the right-handed Cartesian coordinate sys-
tem we have adopted for describing uncertainties in V_,_.
The X:, axis is along V_,.; the X_ axis is in the direction of
a positive differential change in asymptote declination








Fig. 9. Orientation of the Xi Cartesian coordinate system
to describe uncertainties in the hyperbolic-excess
velocity vector VhL
Let X represent the vect(}r of velocity errors in the X_
system just described; X = (SJr,, 8J(._,,8J(:_) r, where T indi-
cates the transpose. The average of any function of X,
f(X), over an ens.embIe of randomly generated tracking
runs may assist in describing our statistical knowledge
of J_ based on tracking noise, station location, and physi-
cal constant uncertainties. The ensemble average is
usually written Ef (?() or as f (X). When X has a Caussian
(normal) probability density function, the distribution
can be d escribe_ completely by specifying EX and
E [(X--i_) (X- X)r], t]'le mean and covarianee of .'K,
respectively.
\Vhen all parameters influencing our knowledge of _[
have been considered, EX should be zero and then the
description of our uncertainties in X can be adequately
given by Covar _[, defined above. For convenience, the
symbol Ak, for Covar X, is introduced.
[ -1._ Cov,,. _ _: _: (,x x_ (x - x)_ (.59)
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Note that
8XISX1 8X18X_ SX18X3 /
A_ = 8X28X, 8X_SX2 8X.,SX_ (60)
8X_SX1 _X38X_ 8X38X_
is a 3 X 3 real symmetric matrix. The diagonal terms are
the variances of the three components, and the off-
diagonal terms measure the correlation between the three
components.
Before describing how A_ has been "mapped" into
target error uncertainties, a discussion is given of the
dependence of A_ upon the relevant factors describing
near-Earth tracking as well as the typical errors assumed
in preparing the estimates given in this report.
2. Accuracy of Near-Earth Tracking
By expressing the accuracy of near-Earth tracking in
terms of X and its associated covariance A_, the depend-
ence upon almost all trajectory parameters has been
eliminated. The remaining relevant trajectory parameters
are listed in Table 1.
Table 1. Trajectory parameters influencing
tracking accuracy
1. Launch site
2. Launch azimuth _L .............. Depends on launch time,
3. Injection region ................. Depends on time in parking orbit;
short or long coast less than 1
revolution is current practice.
4. Declination of VhL, cbs ........... Depends on target position at
arrival date and injection
energy, C._.
5. Magnitude of V^1, --_ Vht, = {C_) '_
Note the limited number of trajectory parameters on
which A_ depends. Table 2 summarizes the key tracking
station parameters which influence accuracy in the geo-
centric tracking phase.
The first three factors listed in Table 2 define the
tracking configuration, whereas the last three are station
performance factors. Usually, tracking accuracy studies
are carried out with the tracking configuration relatively
fixed, and the influence of the station performance factors
are determined.
The final source of tracking error is uncertainty in phys-
ical constants. The influence of GM-Earth errors is some-
what smaller than the above-mentioned errors and should
be reduced to negligible contribution in the next two
years. Sections IIC and IIIC describe how the uncertainty
in the astronomical unit affects the target error; this error
Table 2. Tracking station parameters influencing
tracking accuracy
1. Station locations .............. A spread of latitudes is very
desirable.
2. Total tracking time
3. Tracking data types ........... Range R, range rate R, and angles
are most commonly taken.
4. Delay in acquiring first data... Delay is measured from the injection
region as well as station acqui-
sition delays.
5. Tracking data accuracies ....... Expressed in terms of equivalent
uncorrelated noise at a given
sampling rate.
6. Uncertainly in tracking ........ Important when high data accuracies
station locations are available. Longitude errors
usually are most important.
can be important for very long flights, but should also be
reduced to a negligible contribution in the next two years.
Errors in the target's mass cause minor variations in flight
time T_, and negligible effect on B. The last important
target error source currently recognized is the uncertainty
in the effect of the standard solar radiation pressure on
spacecraft trajectory. The source of uncertainty is that
effective reflecting area (largely solar panels) is not per-
fectly known. Techniques for the accurate measurement
of this quantity are currently under development. Our
studies show that unless this error is held below 5_ it will
be the dominant error source on many of our flights.
Sections IIC and IIIC describe the calculation of the
standard solar radiation pressure on a typical spacecraft
deriving electrical power from the Sun.
The tracking accuracies reported here are representa-
tive of those available from tracking with the DSIF
stations in South Africa, Australia, and the United States.
Launch azimuths between 90 and 114 deg east of north
were considered. Data accuracies of 0.02 m/see in/_ and
0.05 deg in angle sampled every 10 minutes were
assumed; no range measurements were assumed. Station
location errors were assumed to be uneorrelated with
standard deviations of 0.001 deg in latitude, 0.0005 deg
in longitude, and 30 meters in radius. Each station was
allowed 10 minutes to acquire the spacecraft transponder,
and tracking was simulated in the first 24 hours so that at
least one pass was available to each station. The transfer
of transmitting assignment from one station to another
(simultaneous transmission was not allowed) followed a
pattern which has been found to be near-optimum.
The A:_ matrix used in these calculations was assumed
to be independent of the trajectory parameters listed in
Table 1. This approximation is good for the range of
energies and asymptotic declinations considered to be
xIx
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
most feasible. In the future these approximations will be
refined as necessary. The A_ used for orbit determination
accuracy in this report is given in Section IIIE. The target
accuracies calculated here are typical for any reasonable
multistation tracking configuration, with the data types
and accuracies corresponding to this conservative repre-
sentation of DSIF capabilities.
3. Calculation of Target Errors
The representation of tracking accuracy in the geocen-
tric phase in terms of Ai, the covariance of the VhL in a
particular rectangular coordinate system, was developed
earlier in this section. In order to express the effect of
these uncertainties in V_L in terms of target error, two
steps must be performed. First, a set of coordinates M_ at
the target planet for expressing the errors (M1 cannot
exceed 3 dimensions) must be chosen. (A convenient set
with desirable linearity properties is the T-R-S. system
defined previously.) The matrix [7i, which maps X to the




The covariance of Mx is given by
Covar [M_] = MIM_ = U_A_Ur_ = AM_ (62)
The determination of U_ for the coordinates chosen
follows the lines of Section IID. It is presumed that the






















the F matrix is obtained.
F = KA (47)
The F matrix must now be adjusted to transform into the
T-R-S coordinates used for M,. This transformation B
is simply
1 0 0 1
B= 0 1 0 (64)
0 0 --Vhp
since 3S = --Vh_3TL. Thus our [71 matrix is given by
U_ = B (KA) = BF (65)
Now the mapping given in Eq. (62) to obtain AM, iS
applied. Since all of the coordinates of M_ have the same
dimensions (length squared), the one-sigma ellipsoid de-
scribed by the quadratic form
aM1 A_, 3M r = 1 (66)
has physical significance. The three principal axes of this
ellipsoid are the square roots of the 3-eigenvalues of
the AM ' matrix. The formulas used are standard and are
not reproduced here. The projection of the three-
dimensional ellipsoid on to the T-R plane is an ellipse.
Its major and minor semiaxes and orientation of the
major axis are calculated by the same procedure used
in Section IID. It is often convenient to write AM, in an
alternate form:
.r 1a_ pnraraR prsar_,AM_ = [PRTaRET O'2R pR,gO'RaS (67)
L Or_a.,_r ORs_r_aR Cr_ J
It can be seen that Ara _ is completely described by err, -R,
as, prs, pRS, prn, because of its symmetry.
XX
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!11. EXPLANATION OF TRAJECTORY TABLES
Tabular listings of pertinent quantities of the helio-
centric and planetocentric trajectories, differential cor-
rections, guidance, and orbit determination parameters
are given at 1-day launch date intervals and 2-day flight
time intervals over the selected launch period. The launch
period is selected to encompass the minimum energy
transfer dates obtained from Ref. 7 and 8. A summary
of the characteristics of these trajectories is given in
Ref. 7.
Each trajectory begins with a header giving launch
date, flight time (in days), and arrival date. All the helio-
centric transfer trajectories are calculated assuming launch
into the heliocentric orbit at 0 hours of the launch date
and arrival at 0 hours of the arrival date. Later, however,
when the launch-planet ascent trajectories are computed,
the actual launch times during the launch day for each
launch azimuth are given.
Each page lists four trajectories, each of which is
divided into five basic print groups: HELIOCENTRIC
CONIC, PLANETOCENTRIC CONIC, DIFFEREN-
TIAL CORRECTIONS, MID-COURSE EXECUTION
ACCURACY, and ORBIT DETERMINATION ACCU-
RACY. Each quantity is assigned an identifying alpha-
betic symbol of no more than three letters. The definitions
of the symbols and quantities they represent are given
below. All pertinent quantities are referenced to the
mean equinox and equator, or ecliptic, of launch date.
A. Heliocentric Conic Group
The HELIOCENTRIC CONIC group gives the char-
acteristics of the heliocentric transfer ellipse, such as the
position and velocity vectors at launch and arrival, some
orbital elements, and other quantities of engineering inter-
est. The printout array is as follows:
HELIOCENTRIC CONIC DISTANCE
RL LAL LOL VL GAL AZL HCA SMA ECC INC V1
RP LAP LOP VP GAP AZP TAL TAP RCA APO V2
RCGL GP ZAL ZAP ETSZAE ETEZAC ETCCLP
After the words HELIOCENTRIC CONIC, the helio-
centric arc DISTANCE traveled by the spacecraft from
launch to arrival is printed. The quantities are defined
as follows (all angles are in deg; distances are in millions
of km; speeds are in km/sec):
Line I
RL, RL = InLI
LAL, flL
LOL, hL





the heliocentric radius of the launch
planet at 0 hours of the launch date.
the celestial latitude of the launch
planet at 0 hours of the launch date.
the celestial longitude of the launch
planet at 0 hours of the launch date.
the heliocentric speed of the probe at
0 hours of the launch date.
the path angle of the probe at 0 hours
of the launch date, i.e., the comple-
ment of the angle between the posi-
tion and velocity vectors, R_ and VL,
defined by
R L • V L rr ._: ";r
sin FL RL Vr 2 -- • 2
the azimuth angle of the probe at 0
hours of the launch date, i.e., the
angle, measured in a plane perpendic-
ular to the radius vector RL, between
the projection of the ecliptic north and
the projection of the velocity vector
VL on the plane perpendicular to RL,
defined by
Vt, • _'
COS _I. -- VL COS ]_L 0 _ EL _ 2r
(RL X VL)' _1
sin XL -- IRL x VLI
where _gl _- (K' - R_ sin ilL) sec ilL,
where the superscript 1 denotes a unit
vector.
the heliocentric central angle, or angle
between the position vector RL, of the
launch planet at 0 hours of the launch
date and the position vector R;, of the
target planet at 0 hours of the arrival
date. This angle is defined by Eq. (3)
and (4) and illustrated in Fig. 1.
the semimajor axis of the heliocentric
transfer ellipse.
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ECC, e
INC, i












v2,v = IV l
Line 3
RC, R,.
the eccentricity of the heliocentric
transfer ellipse.
the inclination of the heliocentric
transfer ellipse.
the heliocentric speed of the launch
planet at 0 hours of the launch date.
the heliocentric radius of the target
planet at 0 hours of the arrival date.
the celestial latitude of the target
planet at 0 hours of the arrival date.
the celestial longitude of the target
planet at 0 hours of the arrival date.
the heliocentric speed of the probe at
0 hours of the arrival date.
the path angle of the probe at 0 hours
of the arrival date, defined the same
as I"L except that Rp and V v are sub-
stituted for RL and VL.
the azimuth angle of the probe at 0
hours of the arrival date, defined the
same as EL except that R v and Vp are
substituted for RL and VL.
the true anomaly of the probe in the
heliocentric transfer ellipse at 0 hours
of the launch date.
the true anomaly of the probe in the
heliocentric transfer ellipse at 0 hours
of the arrival date.
the perihelion distance of the helio-
centric transfer ellipse. This distance
is printed even though the probe may
not transit perihelion.
the aphelion distance of the heliocen-
tric transfer ellipse. This distance is
printed even though the probe may
not transit aphelion.
the heliocentric speed of the target
planet at 0 hours of the arrival date.
the communication distance, or dis-
tance between the launch and target
planets at 0 hours of the arrival date.
GL, yL the angle between the launch hyper-
bolic-excess velocity vector Vht, and its
projection on the orbital plane of the
launch planet, defined by
W I " VhL 71" "iT
sinya -- -- W _ 7L _"_
Va,_
where W 1 is a unit normal to the
launch planet's orbital plane. This
angle is useful in describing the direc-
tion in which the probe leaves the
launch planet.
GP, _'. the angle between the incoming
arrival hyperbolic-excess velocity vec-
tor Vhp, and its projection on the target
planet's orbital plane, defined by
_,V,.,• V_,p 7r 7r
sin yp -- , '_ --V ;,v _ -'t Yv 2
where W__is a unit normal to the target
planet's orbital plane. This angle is
useful in determining whether the
probe is approaching from above or
below the target planet. If 30 is posi-
tive, the probe approaches from below
-if negative, from above.
ZAL, ._t_ the angle between the outgoing launch
asymptote (or hyperbolic-excess veloc-
ity vector) and the launch heliocentric
radius vector R_, at launch time. This
is the Sun-launch-planet-probe angle
and is a good approximation to the
launch-planet-probe-Sun angle as the
probe leaves the launch planet. It is an
important quantity in the design of
attitude control systems which use the
Sun and launch planet as optical ref-
erences. The quantity _a is defined as
follows:
cos _L -- v_l_ "R_" 0 _ _L "_ 7r
Vht,
The next six quantities, all angles, have the same gen-
eral definition. They are important in the design of the
near-target trajectory and are used in determining the
aiming point for interplanetary flyby trajectories. Con-
sider the target-centered geometry of Fig. 10.
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s
CENTER OF t 48 ..,,,NB
T
_R
Fig. 10. Generalized geometry for aiming point angles
In this diagram, the reference coordinate system is the
same target R, S, T system defined in Section IIC. A unit
vector N_ (subscript B for body) is directed from the tar-
get center to another celestial body. The angular quantity
_ is the angle subtended at the target center between
the incoming asymptote S and the target-celestial body
line N_. Thus







The angle _ is the supplement of the angle between the T





cos _TB-- sin _i_
These quantities are computed for three celestial bodies:
the Sun (__ and 7._), the Earth (¢E and w:), and the star
Canopus (Co and *it). Thus,
ZAP, Cs (or C,) the Sun-target-probe angle. Actually,
this angle should be symbolized ZAS,
but, for historical reasons, is not. This
angle is useful in that it indicates the





the target. If ¢s < _r/2, the probe
approaches from the target planet's
dark side. If Cs > ¢r/2, it approaches
from the light side.
defined as above.
the Earth-target-probe angle. This
angle is useful in locating the Earth




the angle between the projection of
the incoming asymptote S on the tar-
get planet's orbital plane and the
target-Sun line at arrival time, defined
by
cos % = R_p• St,_ - 7rL (Tp_-_ 7r
sin %, = -- Sij r " (W:_ X a 1)
where S_,_is the projection of S on the
target's orbital plane given by
s - w_(s.w_)
s,,_--Is - w_(s.w_)l
Recall that W: is the unit normal vec-
tor to the target's orbital plane. This
angle is illustrated in Fig. 11.
W 2




-W 2 x Rla
Fig. 11. Definition of % and 7p
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B. Planetocentric Conic Group
The second group, PLANETOCENTRIC CONIC,
gives the characteristics of primarily the Iauneh-planet
ascent trajectories, but also includes the hyperbolic-excess
vector at the target. Injection conditions are given for
three launch azimuths, assuming both short and long
parking orbits. As explained in Ref. 6, there may be two
launch times per day for each launch azimuth, resulting
in a short and long parking orbit. The injection condi-
tions for each set are given in geocentric space-fixed
spherical coordinates and, by assuming a 100-nm parking
orbit altitude and typical boost vehicle trajectory char-
acteristics, the longitude of injection is calculated, along
with the latitude and longitude of ignition of final burn
out of the parking orbit.
A special case may arise when the declination of the
outgoing asymptote of the escape hyperbola is greater
than the launch site latitude (Cape Canaveral). In this
case, owing to geometrical restrictions, it may not be
possible to fire in a symmetrical band of azimuths about
due east, as explained in Ref. 6. This band of restricted
azimuths may eliminate part or all of the selected launch
azimuths, 90, 100, and 110 deg. When this happens,
only those trajectories with permissible azimuths are
printed, in addition to the limiting azimuths, or the most
northerly and southerly azimuths, that are possible.
The ascent trajectory profile is as shown in Fig. 12. Its
characteristics are defined as follows:
q,_ the arc subtended at Earth's center during ascent
from launch into parking orbit.
t_ the time from launch to parking-orbit injection.
'G the arc subtended at Earth's center during final
burn out of the parking orbit, to injection.
t_ the time of final burn.
k4 the inverse parking orbital rate, equal to 1/_,.
v_ the true anomaly in the hyperbolic orbit at
injection.
Rp the perifocal distance of the escape hyperbola,
taken equal to the Earth-centered radius of the
parking orbit.
eL the longitude of the launch site.
OL the latitude of the launch site.
The values of these quantities for all trajectories con-
tained herein are:
4,_ = 17 deg
t_ = 500 see
• : = 8 deg
t: = 100 see
k4 = 14.689 sec/deg
vi = 3.7 deg
Rp -- 6560 km
q_L= 28.317deg
0_ = 279.457 deg
An inherent assumption here is that these quantities
are relatively invariant with injection energy. This is a




ZL ONC.  /
• FINALBURNING
I_J_CTION
Fig. 12. Ascent trajectory profile
The print array for the PLANETOCENTRIC CONIC
group is:
C3 VHL DLA RAL RAD VEL PTH VHP DPA RAP ECC
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
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The quantities are defined as follows (all angles are in
deg; distances are in km; speeds are in km/sec, launch-
injection (L-I)time and parking orbit t_oast time (PO CST
TIM) are in sec; launch time and injection time are in






RAD, R = IR




the vis viva integral (Moulton),
or twice the total energy per unit
mass, expressed in kmVsec _ and
defined by C3 = V2_L.
the hunch hyperbolic-excess
speed.
the declination of the outgoing
asymptote of the escape hyper-
bola defined in Eq. (18).
the right ascension of the out-
going asymptote of the escape
hyperbola defined in Eq. (18).
the launch-planet-centered injec-
tion radius.
the inertial injection speed.
the injection path angle defined
by
V-R = _/ _'!
sin F -- -- -- F
VR 2 2
the hyperbolic-excess speed at
the target.
the declination of the incoming
asymptote at the target. The ref-
erence coordinate system here is
vernal equinox, Earth equatorial,
mean of launch date
the right ascension of the incom-
ing asymptote at the target. Same
reference coordinates as for ei,_,.





the launch azimuth measured in
a plane tangent to the surface of
the launch planet at the launch
site, positive east of true north.
the launch time. For the range of
launch azimuths given herein,




INJ RT ASC, o
INJ AZMTH, y
INJ TIME, Tl
PO CST TIM, tc
IN] 2 LAT, 4__
INJ 2 LONG, _
or midnight. In this case, the
launch date may be advanced to
the following day for times after
midnight, or it may be retarded
to the previous day for times











the injection right ascension.
the injection azimuth, or angle
between the projection of the
velocity vector V, on the local
horizontal plane and the projec-
tion of true north on this plane,
measured positive east of true
north.
the injection time. The same
comment applies to this quantity
regarding launch date as applied
to the launch time. However,
both times must be consistent.
For example, if launch time is
on the previous day, injection
time may fall on the launch date
shown, or it may be on the fol-
lowing day.
the coast time in the parking
orbit, in see.
the latitude of the start of final
burn out of the parking orbit.
the longitude of the start of final
burn out of the parking orbit,
0_a=_2r.
The quantities T, R, 4_, _), V, F, X form a consistent set
of injection conditions; i.e., they are the time and the
space-fixed spherical coordinates which can be used to
initialize an integrating trajectory program.
C. Differential Corrections Group
The DIFFERENTIAL CORRECTIONS group is com-
prised of sixteen error coefficients relating variations in
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injection energy C3, declination _I,_, and right ascension
os, of the outgoing asymptote of the escape hyperbola,
the astronomical unit, and solar radiation pressure to
variations in the miss components B.T, B.R, and the
flight time. These coefficients are very useful in gaging
the error sensitivity of an interplanetary trajectory. The
printout array for this group is as follows:
DIFFERENTIAL CORRECTIONS
TDE TRA TC3 BAU
RDE RRA RC3 FAU
FDE FRA FC3 BSP
BDE BRA BC3 FSP














the partial derivative of the T component
of the impact parameter B, with respect
to the declination of the launch escape
asymptote q's, in megakilometers/deg.
-- the partial derivative of the T component
of the impact parameter B, with respect
to the right ascension of the launch escape
asymptote es, in megakilometers/deg.
-- the partial derivative of the T component
of the impact parameter B, with respect
to the injection energy C3, in megakilom-
eters/km2/secL
the partial derivative of the magnitude
of the impact parameter B, with respect
to the astronomical unit-to-kilometer con-
version factor. This derivative is dimen-
sionless and indicates the target miss








the partial derivative of the R component
of the impact parameter B, with respect
to the declination of the launch escape
asymptote Os, in megakilometers/deg.
the partial derivative of the R component
of the impact parameter B, with respect
























escape asymptote Os, in megakilom-
eters/deg.
-- the partial derivative of the R component
of the impact parameter B, with respect
to the injection energy C3, in megakilom-
eters/km'-'/secL
the partial derivative of the flight time
Tr, with respect to the astronomical unit-
to-kilometer conversion factor. This deriv-
ative has dimensions of sec/km and
indicates the error in flight time caused
by an uncertainty in the value of the
astronomical unit.
the partial derivative of flight time Te,
with respect to the declination of the
launch escape asymptote q's, in days/deg.
the partial derivative of flight time TF,
with respect to the right ascension of the
launch escape asymptote (%, in days/deg.
the partial derivative of flight time TF,
with respect to the injection energy Ca,
in days/km2,/sec 2.
the target miss (in kin) caused by solar
radiation pressure acting on a 300-kg
spacecraft having an effective perfectly
reflecting area of 3.6 square meters.
the partial derivative of the magnitude
of the impact parameter B, with respect
to the declination of the launch escape
asymptote os, in megakilometers/deg.
the partial derivative of the magnitude
of the impact parameter B, with respect
to the right ascension of the launch
escape asymptote os, in megakilometers/
deg.
the partial derivative of the magnitude
of the impact parameter B, with respect
to the injection energy Ca, in megakilom-
eters/kmVsecL
the flight time error (in sec) caused by
solar radiation pressure acting on a
300-kg spacecraft having an effective per-
fectly reflecting area of 3.6 square meters.
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D. Mid-Course Execution Accuracy Group
The MID-COURSE EXECUTION ACCURACY group
gives the parameters of the "one-sigma" three-dimensional
ellipsoid of target errors, resulting from a spherically
distributed mid-course guidance execution error with
a,, equal to 0.1 m/see (see Eq. 49). It is assumed here that
a single mid-course guidance maneuver is applied dur-
ing the time the spacecraft is essentially traveling radially
outward from the launch planet. This time is approxi-
mately from several hours to several days after launch
and is a practical period in which to perform a mid-course
maneuver. These quantities are quoted in the useful R,
S, T coordinate system discussed above.











the standard deviation of position errors
along the T axis, in km.
the standard deviation of position errors
along the R axis, in km.




the linear correlation coefficient relating
position errors in the R and T directions
(dimensionless).
the linear correlation coefficient relating
position errors in the R direction and flight-
time errors (dimensionless).
the linear correlation coefficient relating
position errors in the T direction and flight-
time errors (dimensionless).
Line 3




the linear correlation coefficient of _r2 and
or3 (= _r). The same remarks apply to this
number as to pl3, except that the ,._. direc-
tion replaces the or1 direction.
the linear correlation coefficient relating
cr_ and or3 (= _.). This number statistically
relates position errors in the _rx direction to
flight time errors. If p_:_= 1, then a position
error in the _r_ direction will always be
accompanied by a flight-time error which






the semimajor axis of the error ellipse
formed by projecting the three-dimensional
error ellipsoid onto the T-R plane (Fig. 8),
in km.
the semiminor axis of this error ellipse (Fig.
8), in km.
the angle between the T axis and the direc-
tion of the al axis, measured in the T-R
plane as shown in Fig. 8, in deg.
E. Orbit Determination Accuracy Group
The ORBIT DETERMINATION ACCURACY group
is comprised of 12 numbers which describe the uncer-
tainty in target coordinates due to tracking errors
described in Section IIE. The printout array for this






The first two lines describe the covariance of M, by the
method described in Section IIE (Eq. 67):
SS, o-,_
the standard deviation of errors in the
coordinate B • T, in km.
the standard deviation of errors in the
coordinate B • R, in km.
the standard deviation of errors in S,
in km.
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the linear correlation coefficient relating
errors in B" R to errors in B" T, dimen-
sionless.
the linear correlation coefficient relating
errors in B • R to errors in S, dimensionless.
the linear correlation coefficient relating
errors in B • T to errors in S, dimensionless.
The third line contains the three semiaxes of the one-
sigma position ellipsoid described by M1A-1M r = 1.
Line 3
LSA, _ the largest semiaxis of the position ellip-
soid, in km. (e..... is the largest eigenvalue
of AM_, in kmL)
MSA, _ the middle semiaxis of the position ellip-
soid, in km. (e,,ia is the second-largest, or
middle, eigenvalue of AM,, in km2.)
SSA, _7_,,, the smallest semiaxis of the position ellip-
soid, in km. (e,,, i, is the smallest eigenvalue
of Asf ,, in kin2.)
The fourth line describes the projection of the above
position ellipsoid on the T-R plane. This projection is an
ellipse with major and minor semiaxes and orientation as
described below:
Line 4
EL1 the major semiaxis of the target error
ellipsoid projected onto the T-R plane, in
km.
EL2 the minor semiaxis of the target error
ellipsoid projected onto the T-R plane, in
km.
ALF, the angle measured counterclockwise from
the T-axis to the major semiaxis direction,
in deg (0 _ a _ 180 deg).
The A_ matrix used in generating the results for this
report is
100 × 10 lo 0A_ = 0 9 × 10 100 0 .09 × 10-1°
In all cases LSA > > SSA, so that the information con-
tained in lines 3 and 4 of the printout is very useful
in visualizing the error ellipsoid. The general shape
of the ellipsoid is a thin elliptical "pancake." When
MSA < < LSA, the "pancake" degenerates to approach
a pencil shape. By inspecting the "shadow" of the pancake
or pencil shape on the T-R plane, its orientation may be
visualized.
If it is desired to estimate tile flight time Tr, this can
easily be done by the relation
1
O- F _ m
Vh p °'S
The correlation coefficients between Tr and B'T are
those given by CST; those between TF and B'R are
given by CRS.
IV. CONSTANTS
Constants used in trajectory calculations at the Jet
Propulsion Laboratory are given in Ref. 9. For purposes
of ready reference those constants used in the calcula-
tions contained herein are given below.
Gravitational Constants
I. Sun
GMx = 2.959122083 X 10 4auS/dayZ
2. Earth
GMs = 3.986032 × 10 _km_/see "-
Astronomical Unit-to-Kilometer Conversion
Factor
1 au - 149.599 X 10 '_km
Earth's Rotation Rate
_s - 4.1780742 × 10 s deg/sec
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Earth-Venus Trajectories, 1968-69
Launch date interval: November 16 to December 25, 1968
This data presentation has been photographically reproduced (enlarged 10_
times) from microfilm generated by computer magnetic tape.
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LAUNCH OAT[ NOV J6 I968 FLIGHT TIME 70,00 ARRIVAL 0ATF" JAN 25 1969
PIELIO¢ENTRI C CONIC
I_ 147,92 LAt. -.00 LQ.
RiP 107.76 LIP ,17 L(_P
RC 105,315 GL .I8"GP
PLANE TOCENTRI C C_I|C
(:3 490.971 VHL L:vZ,J38 OLA
LNO_ AZNT_ LNO_ TZME L-I TZME
90,00 7 3J 0 Z?09.33
gO.OO 18 27 _7 562J.23
IOO,00 8 50 24 24f13'Z1
IOO,00 J9 50 34 5342.38
110.(30 9 54 J1 2253.53




g0q[ .382_ IrRA .7919
802 J ._SE _t Z.5747
t.AUNO_ OATE NOV J6 1_
N[L|O_NTR|C COtZC
NL I47,92 L_t- -.00
RIP J07.72* LAP ._
RC W3.0_ _ .3¢
PLANE TCX_[NTRI( C_I|C
C3 45_.91t _ Z1.305
LNO_ AzwrN LNO._ TINE
gO,00 7 30 18
gO.OO 18 38 g
100.O0 8 50 4
100.OO 20 J 4
|10,OO 9 54 41
D!STaN([ 121,438
53,70 VL 13,614 GAL 42,10 aZL 89,6J H_ 25,96 S_.82,48 ECC ,89222 INC ,3929 VI _D,120
79,26 VP 29,Z'27 GaP -61,68 AZP 89,65 Tar 173,_ TAP 198.94 RCA 8.89 aPO 156.07 V2 35.168
-1,26 Zal. 64.61 ZAP ]9.87 ETS 173.99 Z_ 127,10 rTr 182.92 ZA( 36.81 [TC 151,42 CLP 39.85
-4.15 RAt. 349.91 RAO 5572.3 VEL 24.744 PTH 3.33 VHP 33.279 OPA -23.85 RAP _01,96 ECC 9.0801
!NJ LAT _NJ _ !NJ RT A_k_, !NJ A_i4TH _NJ TINt. PO I_ST TIM ZNJ 2 LAY !NJ Z LONG
-_7,71 73,24 254,75 96,08 B 16 1O 2109,3 -26,58 66,75
_,14 L_3.00 239.J5 93.31 20 0 4_ SOI_.Z 28._0 254,34
-29.29 36.21 25_,55 96.23 9 31 _7 1833.2 -28.1_ 47._0
29,73 243,34 259,_ 93,_8 21 19 37 4742,6 29,87 234,54
-33,§9 40,48 253,9_ 96,74 10 31 45 165_.3 -32,29 3_ ;;Ig
34.03 _6.3E 259.34 93.24 Z2 Z8 32 4515,0 34,I2 217.11
NIO-_ E)_CU1"_ON ACOJRA(V OR61T 0ETERMINATiON aCCURACY
T(3 -.1_3 _40 .6717 _1' 8_.0 _ 461.8 `%3 20.8 5T 328.5 SR 412,5 $5 335.1
_C3 -.0035 F_ .0098_ _ -,O5_O _ .O423 R_F ".6123 C._T .7148 CR5 .7546 C$T .9964
F(3 -,0174 6.qP 1947 _ 942./_ R_ -,(X]02 RJ3 ,61_5 LSA 582.6 NSa 225.2 ssa J4,2
8(:3 ,IOZ3 FSP -42 5(,1 8_,6 S_. 4(=0,8 TIM 177,42 ELl 490,6 Et-_ 193,J ALF 33,91
FLIGHT TINE P_.O0 ARRIVAL 0ATE JAN _7 1969
OISTI_ 1_,33fl
L.CL _3.?0 VL 14.461 GAt- 39.78 A2L 8'J)._S NCk _8.79 SI_ 83.72 ECC .8699Z IN( .7487 Vl 30.120
LO' 8_.49 VP 2'9,644 (naP -_,OZ AZP _.34 7AL J?Z.43 TAP Z01,22 R(A |0.89 APO i56.55 V2 35.179
GP -I,Z9 Z_M. 63,14 ZAP 38._ ET$ 175,94 ZAIE 1_I$,78 ET[ 183,Z| ZAC M.34 ET( 132,44 CLP 38.31
Ol_ -3,_8 RAt- 35|.18 RAO 6572.3 _k Za._M4 PTH 3.31 _P 3_._67 0PA °23.38 RAP 303.77
C-I TIM! IN,/ L_T INJ _ IN,/ RT AS¢ INJ AZMTH |NJ TII4_ PO (STTIN INJ 2 LAT
2726,71 -27.83 76.49 _5_.g0 95,46 8 15 45 21_6.7 -26.78
3_O.4! _._4 L_0.75 Z_H),50 92.18 20 II 9 4_0.4 _8.24
5_12,93 _,8_ 241,1_ Z_,57 _)'_,J3 21 _ 37 4713,0 29,80
_?.lO -33._ 41,5_1 _S_,_l 96.|3 |O 32 29 1667.1 -32.48
IlO.OO 21 l_ 38 50_.OZ $4,15
0_ FIrFJI[NTIAL COMIC TIQM_
T(_-1.04_ TMA-2,4M3 TC3 -,|(_. B_4J ,6644
ROE-I,S_I liRA ,_r_) RC3 -.004t KAU .00_i_
¥OE_ .4000 rRA ,8_13 gC3 -.0187 8.M*








4488.0 34 .03 215.01
OR_!T OETERNINATICN aCCURACY,
ST 345,8 SR 417.4 SS 351.4
CRT ,7138 (.R$ .7562 CST .9963
LSA 602.9 MSA 731.3 ssa 14,5
ELI _03.5 IEI.._ L_O,8 ALF 52.42
NI0-(_JR_ [_T|ON AC(:UR_CY
`%T 859.3 S(,R 4M.4 `%3 _.3
_RT -.0_h_ Rill r .O_lg R1T o.6307
5)78.7 RZ_ -.000_ R13 .6309
SGI 859,9 S_ 467,_ TIM 177,48
LaUNO, I 0ATE NOV 16 19¢>8 FLIGHT TINE 74,00 ARRIVAL 0ATE JAN 29 1969
I'_ELIOCENTRIC CONIC 0ISTANEE 131.39|
_. 147,92 LAL -,00 LOL 53,70 VL 15,266 GAL 37,7! AZL 88,96 H(a 32,02 S_A ,95.00 ECC .84679 INC I .0379 Vl 30.120
RP 107,69 LAP ,5| LOP 85,72 VP _0,056 GaP -56,_0 aZP 89,12 TaL 171,46 TAP L>05,48 RCA 13,02 APO 156,98 V2 35,188
RC IO0.871"GL ,61 GP -1.32 ZaL 61.71 ZAP 56,81 ETS 175.88 Za[ 126.40 ETE 183.51 ZAC 39.91 [TC 153.40 CLP 36.79
PLANE T_X:ENTR IC CONIC
C3 419,887 VHL _0,491 0kA -2,61 RAL 352,4| RAO 6572,2 VEL 23,263 PTH _,28 VHP 31,092 0PA -23,29 RaP 305,61 ECC 7.9103
LNCH aZHTH LNCN TIME L-I TINE INJ LaT INJ LONG INJ RT A.SC INJ AZNTH |NJ _IN_ PO CST TIM INJ 2 LAT INJ 2 LONG
gO.OO 7 29 29 2743,44 "27,93 77,71 256,98 94,86 B 15 13 2143,4 -26,96 69,17
90.00 18 48 45 5549.51 _8.30 758.49 259.77 g1.05 20 21 15 4949.5 28.15 249.83
100.00 B 49 37 2484,97 -29,50 58,55 256,82 95,03 9 31 2 I885.0 -28.49 49,89
100.00 _1! 19 5283,_1 29.88 238.94 259.80 90.97 21 39 22 4683,2 29.69 2_0.14
JJO.OO 9 55 4 2280.09 -33,78 47,53 238,36 95,54 JO 33 4 1£80.1 -32.6_ 33,48
110.OO 21 22 21 50_O.86 _4.16 2_.13 259.8T 90.74 22 46 42 4460.9 33.90 212._O
OIFFrR_NTIAL COR_CTICNS MI0-COUR_ [_ECUTICN ACCURACY CR_|T OETEI_411_TTON ACCURACY
TO_-I.06_ TRa-2._O0 TC3 -,116_ BAU .6570 5_T 89_,7 _GR 474,4 SG3 _4.0 ST ._64.3 SR 421.B 55 368.0
RO_-I ,4889 RRa .80_3 RC3 -,0049 FAil .0097_ RRT -.0_86 f_F .033| RTr -.6486 CRT .7129 CRS .7576 CST .9962
FOE .4178 IrRA .8512 FC3 -.0201 BSP 2J92 SQB 1016.3 R_3 -.000fl RJ3 .6487 L$_ 624,2 NSa 237.2 SSA 14.7
BOE I.SL_j_ _Ra 2.6278 Be3 .11?0 FSP -50 ,%1 899.5 SG2 473.3 /HA 177,55 EL! 516.9 Et.2 208.5 aLF 50.83
LA_ OATE NOV 16 1968 FL|I_aT TZNE 76.00 ARRIVAL 0ATE JAN 31 1969
H_L IOL'_NTRI C CONIC
RL |47.9_ L,AL -.00 L_L 53.?0 VL
RP 107.67 LAP .74-.L.OP 88.95 VP
ec 9_.647 (,L .84 GP -1.35 ZAL
O! ST/_JE 18E.5_
16,0_O GAL. 35.83 A21. 88.72 HCA 35.25 _A 8_.32 ECC .8?.306 INC 1.2792 VI 30.120
30.462 GAP -54,12 AZP 88.96 TAL 170,49 TAP _5.74 RCk 15,21 aPO 157.37 V2 35.198
_,33 ZAP 35,5t ETS 173.81 Z_E JL_6,13 ET[ _83,83 ZAC 41.51 ETC 154.30 CLP 35.29
PLANE TOCENTR I C ((_NI C
C3 388.600 Vt_ 19.713 0LJ -1.83 RAt. 353.59 RAO 6572.1 VEt. 22.381 PTH 3.26 VHP _0.0_0 OPa -22.97 RAP 307.48 ECC 7.3954
LNO,J AZMTH I..NO4 TINE L-I T|ME |N./ LAT _NJ L(_NG |NJ RT AS(: |NJ t_elaTH JNJ T_ME PO (:ST TIM INJ 2 LAT _NJ 2 LONG
90,00 7 _8 33 2759,54 -_,O2 78,88 2fl7,9_ 84,28 8 14 33 2159,5 -27,13 70,32
90,00 18 39 7 5318,46 28.32 236._ 259,96 89,81 20 31 5 4918.5 _8.00 247.57
IO0.O0 8 49 2 2499,93 "22.59 _J.6S Zf17,85 94,46 9 _0 4_ 1899.9 -28.66 50.97
100.00 _ 21 19 52§3,3J 29.89 2_6.7| _39._N_ 89.80 21 48 52 4653.3 29.54 227.93
110.OO 9 95 18 22_.50 -33.8E 43.49 _57.43 94.98 10 33 _O 1692._ -32'80 34.41
IJO,OO 21 31 3_ 5033._O 34,18 LP_0,00 230.83 89,48 22 55 26 4433,5 33.73 210.78
OIFFERI[NTIAL CCIRRIECTIOI_ M|0-ra0UIRS_ gXECUTJ0N ACCURACY CR_IT D[TERNINATION ACCURACY
TOE-I .0771 TRA-2.33_J TC3 -.1247 BAU .64_4 ,%T 939.4 SC,R 479.8 SG3 25.8 ST 383,5 SR - 425.8 SS 384.8
RO[-1,4434 RRA .79_4 R¢3 -.00_ FAU .00_71 RRT -.0_04 _ .0351 RTI:" -.6658 CRT .7118 CR$ .7589 CST .9961
FOE ,4359 FRa .8815 FC3 -,O216 BSP 2326 `%B 1034,9 R_3 -,0007 RI3 ,6660 L$A 646.0 NSA 242,8 SSA 14.9
_0£ 1.8026 _a 2.6552 _3 ,1248 FSP -35 ,%1 940.0 ,%2 478,7 /Ha 177,61 ELl 530,7 EL2 216.1 ALF 49.18
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LAUNCH OATE NOV 16 1968
H_L|OCENTRIC CONIC
RL 147.92 LAL -,00
RP 107.64 LAP .92
RC 96.423 GL 1.09
PLANETOCENTRIC CONIC
C3 359.787 VHL 18.968
LNCH AZNTH LNCH T|I4E
90.OO 7 27 30
90.00 19 9 13
100.00 e 48 20
10O.0O 20 3i 4
110.00 9 55 Z4
110.000 Zl 40 _0
FLIGHT TINE 78,00 ARRIVAL 0ATE FEB Z 1969
01STANCE J41.942
LOL 53.70 VL 16.754 GAL 34.12 AZL 88,5| H(,A 38.49 SI4A 87.68-ECC .79891 INC 1.4851 Vl 30.120
LOP 92.18 VP 30.859 GAP -ill,eft AZP _18,84 TAL J69.52 TAP 2_,0! RCA 17,63 APO 157.72 V2 35.206
GP -I.3_ZkL 58.99 ZAP 33.84 ETS 175.74 ZA[ 125.92 ETE 184.16 ZAC 43.13 ETC 155.15 CLP 33.82
OLA -1.10 RAL 3fl4_72 RA0 6572.0 V_L 21.934 PTH 3.23 VHP 29.040 OPA -22.63-RAP 309.36 ECC 6.9212
L-I T[NE INJ l._T INJ LONG INJ RT AS( INJ AZMTH INJ T_I,_ PO_CST TIN INJ 2 LAT INJ 2 LONG
2775.01 -28,09 80.00 258.91 93.72 8 13 45 2175.0 -27.28 71,4a
5487.24 257_x3 253.94 260.08 88.77 20 40 40 4887,2 27.82 245.30
2514._7 -L_9.66 60.71 258.79 93.90 9 30 14 1914.3 -28.80 52.01
5223.21 29.86 234.48 260.04 68.-6_ 21 _8 8 4623.2 29.35 225.71
2304,32 -33,93 44.41 258.42 94.44 |0 33 48 1?04.3 -32.94 35.31
5005.93 34.14 217,84 259.90 88.20 23 3 56 4405.9 33.52 208.66
0IFFERENTIAL CCI_CTIOI_ #|0-(._UR_ EXECUT|ON ACCURACY CRS|T OETERNINATION kCCURACY
TOE-I.0878 TRA-Z.5655 TC3 -.1324 BAU .6377 .t_T 980.3 _ 484.7 S(13 27.7 ST 402.8 _ 429.2 SS 401.7
ROE-I.4017 RRA .7763 RE3 -._O68 FAU .00969 RRT -.061,5 RRF .057| R7F -.6623 ORT .7101 CRS .7600 CST .9959
FOE .4539 FRA .9119 FC3 -.0233 8SP 2527 _ 1093.6 /_3 -.0007 R13 .6825 LSA 667.9 NSA 248._ SSA 15.1
8OC 1.7743 _RA 2.6804 _3 .1326 F$P -6! %1 980.9 SG2 483.5 THA 177.66 ELl 544.5 EL2 223.6 ALF 47.56
LAUNCH OATE NOV 16 1968 FLIGHT TINE 80.00 ARRIVAL OATE FEB 4 1969
H_LZ_ENTRIC CONIC DISTAN_ 147.420
RL |47.92 L_L -.130 LOL 53.70 VL J7.439 GAL _.o54 AZL. 68._4 _ 41.72 SMA 89.06 EC( .77453 IN(. 1.6636 VJ 30.120
RP 107,61 LAP |.1J LOP 95.41VP _1.245 GAP -49.70 A2P 68.76 TAL 168.55 TAP 2|0._8 RCA 20.O8 APO 158.03 vZ 35.214
R_ 94.200 GL 1._4 GP -1.42 ZAL 57._0 Z3_P _1_.40 ITS |75._4 Z_ 125.76 ET[ 184.50 ZAC 44.82 ETC 155,94 CLp 32,37
PLANET(_ENTRIC C(_ZC
C3 333.L_4 VHL 18._54 OLA -.35 RAL 355.81RAO 6571.9 V_L _|._J PTH 3.21 VHP 28.060 OPA -_2._7 RAP 3|i.25 [CC 6.4840
LNCH A214TH _ TIt4E k-; T|14_ INJ LAT INJ LOIG ZNJ RT ASC _NJ AZNTH INJ TIME PO CST T|M 1HI 2 LAT _NJ 2 LONG
20.000 7 26 IS 2759.87 -_.15 8_.O9 259.75 _3.|8 B J2 48 2|89.9 -27.41 72.50
90.000 19 J9 6 5455.BO 2_.22 25|.64 R60.13 87.6_ 20 50 2 4855.8 27.60 243.03
1000.OO 8 47 _9 _528.01 -_,72 61.7_ _59.65 93.37 9 _J 37 1928.0 -28.93 53.01
1000.000 20 40 37 519"Z.89 29.79 23_.23 L_O.OS $7,44 _ 7 9 4592.9 29.12 223.49
110.000 9 55 Zl _315.57 -33._ 45._ 259.33 93.93 10 33 57 1715.6 -33.O7 36.16
11o.000 _1 49 1¢ 49"78.10 _14.06 215.67 _59,81 86,9_ 23 12 12 4378.I 33.26 206.52
O|FF'I_R_NTIAL CORR_CT|OI_ NZO-_ [)_CUT_ON AcCURAcY ORBIT OI[TERI4JNATION 4CCURACY
T0_-1.1010 TRA-2,_ TC3 -.1407 _AU .6_76 _T |0_4,_ _u_ 499.O SG_ _9.7 ST 4_3,8 _R 43_.1 55 419.2
ROE-I.3578 RRA .7_3 RC3 -.00079 FAIl .00o_o6 RRT -.0642 _ ,0589 RIT -,6984 GeT .7088 CRS .7611 CST .9957
FOE .4726 FRA .9433 FC3 -.OZSJ _SP 2678 SGB 11_.0 /_3 -.0010 R13 .6986 LSA 691.1NSA 253.2 SSA 15.3
_0[ 1.7481 _A 2.71382 1_.3 .1409 F.SP _ SGI 1024.8 $GZ 487.7 THA J77.73 EL! 559.5 EL2 230.9 kLF 45.79
LAt)NCH OATE NOV 16 1968
HEL IO(rNTRIC CONIC
RL 147192 LAL -.00
RP 107.59 LAP 1.29
RC 91.981 GL 1.6_
PLAN[ TOC_NTR;C CCN|C
C3 308.7i0 VHL 17._70
LNCH AZMTH LN_H Tfl4_
90.0O 7 24 59
90.00 19 28 46
1000.00 8 46 30
10o.000 20 49 56
110.00 9 55 10
110.00 2i 57 45
FLIGHT TINE 82.00 ARRIVAL OAT_ FEB 6 1969
OISTANCE 153.023
LOL 53.j?0 VL 18.088 GAL 31.06 AZL 88.16 H_A _1.96 S,NA 90.45 ECC .75004 INC 1.8209 VI _O.J_O
LOP 98._'_J'-VP 31.620 GAP °47.66 AZP 88.71 TAL 167.59 T_P 212.55 RCA 22.61APO 158.30 V2 35.222
GP -1.46 ZAL 56,45 ZAP 30_97 [TS 175,54 ZA[ 125.66 £T[ 184.86 ZA( 46.52 ETC 156.69 CLP 30.94
OLA .39 RAL 356.86 RA0 6571.6 VEL 213.737 PTH 3.18 VHP 27.109 OPA -21.89 R_P 313.16 ECC 6.0806
L-| TINE _NJ LAT ]NJ L,O4G INJ RT A,_ _NJ AZMTH [NJ T]_ PO CST TIM INJ Z LAT INJ 2 LONG
2804.12 -L_.ZO 8_.J2 Z60.SZ 9Z.66 _ Jl 43 2204.1 -27.53 73.52
5424.|1 _.11 249.33 2_O.li $6_46 2Q 59 10 4824.J 27.33 240.75
_54|.15 -29.77 62,70 L_O.44 92,86 9 28 52 1941,2 -29.05 53.97
5162._0 _9._ _._ 2_0.000 _16.25 22 15 56 4562.3 28.84 221.25
2326.24 -34.03 46.11 L_e0.16 93.44 10 33 56 1726.2 -33.18 36.97
4949.96 3_.94 _13.49 R59.64 85.63 23 20 15 4350.0 32.96 204.38
0IFFER1ENTIAL COR_CTXOLS MID-CGURSE E_ECUTION ACCURACY CR_IT DETERt4_N_TION 4CCURAC_
T0_-1.I140 TRA-2.6_42 TO3 -.1492 BAU .6J68 _l_T 1069.9 _ 49_.6 _3 31,9 ST 445.7 SR 434.5 SS 437.1
RI)_-1.3137 RRA .7392 RC3 -.009| FAU .009_5 RRT -.015_7 RRF ,0607 RTIr o,7139 CRT .7076 CR$ .7671 CST .9955
FD[ .4917 FRA ,975_ rC3 -.0271 8SP 2834 SGB I1_.8 R_3 -.0OIZ R13 .7140 LSA 715.3 NSA 257.9 5Sk 15.5
1.7224 _A 2.7360 6C3 .1494 FSP -72 SG| 1070.5 _. 491.3 THA 177.80 EL! 575.1 El.2 237.9 ALF 43.97
LAUNCH DATE NOV 16 1968 FLIGHT TIME _4.00 ARRIVAL OATE FEB B 1969
HEL_CENTRIC CONIC DISTANCE I58,743
RL 147.92 LAL -.00 LOL 53.70 VL 15.701GAL 29.71A2% 6_.04 HC4 48.20 SMA 91.87 ECC .72560 IN( 1.9614 Vl 30.120
RP 107,57 LAP 1,46 LOP |01.89 VP _|,_3 GAP -4_,70 A2_ _k_.69 TAL |_,63 TAP _14,83 RCA 25.Z1APO 156.53 V2 35.229
RE 89.765 GL 1.88 GP -1._ ZAL 55.24 ZAP 29.57 ET$ 175,41ZN[ |25,62 ETE 185.24 ZJC 48.25 ETC 157.39 CLP 29.53
PLANETOCENTR]C CONIC
C3 _86.067 _ 16,914 DLA 1.13 RILL 357.86 RAO 6571.7 _EL _O.|_4 PTH 3,15 _ _6.184 OPA -2J.48 RAP 315.09 ECC 5.7079
LNO.t AZMTH L.NO4 T|N_ L-_ TZNE _NJ LAT INJ _ INJ RT A$_ INJ A21,1TH INJ TINE POC$T TIM ZNJ Z LAT |NJ Z LONG
90.00 7 23 31 2817.78 -_.24 85.12 _61 .R| 9_.16 $ 10 29 2217.6 -27.64 74.51
90.0O _9 38 13 5392.10 27.96 247.00 L_O,02 85131 _ B 5 4792.1 27.01 238.46
I0(3.00 B 45 23 2553.72 -29.e1 _$.6_ _|.14 9'Z.37 9 27 57 1953,7 -29.16 54.89
100.00 20 59 Z 5J31.40 29.5_ ZZ7,_ Z59,87 85.O6 L_ _4 34 4531,4 26.52 219.01
110.OO 9 54 _O 2336.35 -34.07 46._O L_O.90 9_.97 10 33 46 1736.4 -33.28 37.75
110.00 22 6 5 492! .53 33.77 ZII._ _sg.,IO 84,34 23 28 7 4321.5 32.62 L_02.24
0IFF[RI_NT_AL (,_RRI[CT_ONS , N|0-COUR_ E_CUTION ACCURACY CK_T DETERMINATION ACCURAC_
TOE-I.1271 7RA-2._5 TC3 -.|_0 _ ._O54 S_T J1|7._ _ 4_J.6 _ 34.2 ST 468.6 SR 436.2 SS 455.3
ROE-1.2695 RRA .7193 RC3 -.0105 FAU ._0966 _ -.0672 RRF .06_5 RIT -.7288 CRT ._063 CRS .763| CST .9953
FOE .5113 FRA 1.00076 FC3 -.0292 BSP '29_'Z SG_ 1_.4 /_ -,0016 R13 .7289 LSA 740.4 NSA 262.2 SSA 15.7
80[ 1.6976 BRA 2.7637 BC3 .158_ FSP -78 S_l 1118,1 SG2 494.2 THA 177.66 "EL! 591.7 EL2 244.6 ALF 42.10'
JPL TM 33-9 9 EARTH--VENUS TRAJECTORIES i VOL 4. 1968-695
LAUNCH DATE NOV 16 J968
HEL IOCENTRI C CONIC
RL J47.92 LAL -.00
RP J07,55 LAP 1.63
RC 87.555 GL Z.J7
PLANI[ TOCFNTR |C C_NZC
C3 265.J39 _ J6.2S3
LNCN AZMTH LNO4 TJl4[
90.0(3 7 11 54
9O.OO 19 47 29
lOO.OO B 44 7
JOO.OO ZJ. 7 57
]JO.O0 9 54 20
llO.OO 22 14 13
FI,.I(,HT TIN[ B6.00
0|STANCE 164.573
LOL 53.70 VL J9.182 GAL ZS.43 AZL 87.91 _ "SI.44
LOP 10§.13 VP 38.331 GAP -43.83 _ZP 418.70 TaL 165.68 TAP
GP -I.54 ZAL 54.08 ZAP Z8.|8 ETS 175.Z6 rAIl 1Z5.64 ETE
0tA 1.86 _ 358.B7 Rao 6571.5 vet. 19.658 PTH 3.17
L-| TIN[ ;NJ LAT ;NJ I.CN6 IN| RT AS( |NJ AZMTH :ZNJ T]I,E
7830.87 -ZB.77 84.1_ 161.82 91.68 8 9
3359.76 27.'[5 244.65 _'59.1N_ 84.|5 21 16 48
2565.71 -29.84 M.SZ 261 ,?6 91 .gO 9 26 57
5100.15 79.3! Z_5.58 259.67 83.87 21 37 57
2345.g0 -34.10 47.64 2_!.57 92.53 10 33 26
48_.75 33.55 Z_9.O6 159.10 83.04 25 35, 46
OZFFERENT|aL CCRR[CTIONS N|O..._ I:'_OJTZON aCCURaCY
T0_-1.1_ T_-2._1 TC3 -.1670 BAU .5934 J_T J|66.B _ 497._ S_3 _.6
ROE-J .7252 RRa .r_86 RC3 -.0120 IrAU .00967 RRT -.0_ _ .0642 R1T -.7430
FOE .5315 rRa 1.0411 FC3 -.03|6 _qP 3163 SGe 1766.6 RZ3 -.0019 R]3 .7431
80( I .6734 _ 7.7gO9 84_, .|674 F_ -85 _J |J67.4 _ 4915.4 TH_ 177.95
LAUN_J40ATE NOV J6 J968 FL|f_4T TZM[ M.O0
H[L.IOCI[NTR]C CONZC D|$TANCE JlO.506
_n. 147.92 tAL -.00 _ 53.70 vL 19.831 G_.. E/'._ AZL 87._0 *_. _4.69
RP |07.53 LAP J.80 _ 10_.37 VP 3_.(%D GAP -4Z,O_ AZP M.73 TaL 164,74 TAP
RC 115.353 G_ Z.40 GP -1.59 ZJ_ 52._ ZAP 26.8| ETS 175._ 7/,1[ 1_5.7| ETE
_.ae_T_F.NTR|¢ CC_ZC
ARRIVAL OATE FEB IO J969
93.79 ECC .70130 INC 7.0883 VJ 30.JEO
ZIT,IZ RCA 77.87 APO J58.77 VZ 35.Z35
185.63_ZAC 5_.00 ETC 158.05 CLP _8.14
75.286 OP_ -71.06 RaP 3J7.07 ECC 5.3635








ST 492.5 SR 457.4 $S 474.0
CRT .7080 CRS .7640 CST .995J
LS_ 766.5 NSA 2156.1SS_ 15.9
Et.l 609.0 E_ 750.B aLr 4o.7J
ARRIVAt. D_TE FEB J7 1969
94.77 ECC .677_4 _NC 2.2045 VJ 30.J20
219.47 R(a 30.57 aPO 158.87 v7 35.740
I_.05 ZAC 5].77 ETC 158.67 CLP 76.77
C3 245.765 _ J5.17|;01._ "2,51 R_ _9.73 R_ 6571.4 qCd. J.|t0 PTH 3.09 VHP
LJqO4 AZ14TN INCH TIN[ L-| T_NE IN./ LAT IN./ _ IN| /i1" 489 ZNJ AZNTH |NJ TINE
90.00 7 _0 8 _643.4Z .-Z_.26 85.00 Z6_.34 91 .ZZ 8 7 31
9O.00 J9 58 33 5_Z7.0_ 27.51 J_4J_.t9 _9.69 81./_ 21 _5 20
loo._o 8 42 41 1577.|6 -Eg.M 85._7 _._ _J .46 9 _5 30
Joo.oo 2J Jt 41 50_.5| L_._ Z'_,06 _S_).4| 8_.67 Z_ 41 J0
|10.O0 9 53 4_ 73_,_ "_,13 4_,5_ _.J& 92*11 JO _." 56
110.00 Z_ Z_ JO 484_.54 3_.19 _O_.92 _N_I._ 81.74 13 4_ 13
O|FlrlrilB[NT|at. CORI_CT][OI_ M|0.._ [)_(_TICN A(Cl._A(Y
T113[-|.15_2 TRA-_.7_O TC5 -.17_ _ .8807 6_T J_|8.| _ 492.5 _3 _,3
ROll-| .1809 _ ,6773 RC3 -.O|_HI Irau .00971 _RT -.Ol_ _ .0658 RTF -.7567
rO[ .5511 FRa 1.075_ FC3 -.0341 &qP 3350 J_ 1516.5 R_ -.0013 R15 .7568
_R)( J.6499 Ma £.81_ _5 .17t7 FP "-_ _l 17|8.7 S_. 4M.O THA 178.03
_4.415 OPA -Z0.6| RAP 3J8.96 ECC 5.0450







ST 517.4 SR 437.9 SS 493.J
CRY .7037 CRS .7649 C$T .9949
L_4 793.6 NS_ 269.5 $84 16.0
ELI 627.4 El._ 756.6 4LF 58.30
LAUNCH 0ATE NOV 16 1968 FLIGHT TII4_ 90.00 _RRIVAL 0ATE FEB J4 J969
PI_LIO(ENTRIC CONIC
RL J47.92 LAL -.DO COL 53.70 VL
RP J07.52 LAP 1.9_ LOP 111.61 VP
RC 83.158 GL 7.80 GP -J.65 ZAL
PLAN[TO([NTR_C CONIC
C3 277.881 VHL J5.0_ 3.3J R4L
LNCH AZNTH LNCH TIME L-! TII4_ IN| LaT
9O.OO 7 18 12 2855.45 -78.31
9O.OO 70 5 76 5293.85 77.21
IOO.OO 8 41 5 2588.09 -29.88
JOO.OO _J 75 14 50_6.45 28.76
IJO.OO 9 52 53 7363.37 -34.14
110.OO Z2 79 56 4833.92 32._8
OIFFERI[NTIAL CORRECT|CNS
TO[-J .J644 TRa-2.76_9 7C3 -.1858 BAU .5875
RO[-J.fSG6 RRA .6553 RC3 -.0155 FAU .00976
FOE .5736 FRa l.llO_ FC3 -.0371 8SP 35L_
80_ J.6772 BRa 2.8435 BC3 .1863 FSP -1130
O|STANCE 176.536
_0.550 GAt. _6.07 AZL 87.69 PICk 57.93 SMk 96.15 ECC ,6535J INC 2.3116 Vl _.J20
37.991 GAP -40.34 AZP 88.77 TAt. 163.81 TAP 2_I,74 RCA 3_.3_ _PO 158.99 v2 35.245
51.88 ZaP 75.46 ETS 174.86 ZAE 125.85 [TE 186.48 ZaC 53.57 ETC 159.26 CLP 25.41
Ot.A .60 RA0 6571.3 VEL 18.687 PTH 3.06 VHP 23.563 DPA -70,14 RAP 320.91ECC 4.7503
IN| LONG IN| RT AS( IN| AZI4TH IN| TIN[ PO CST TIN IN| 2 CAT IN| 2 LONG
85.88 76Z.79 90.78 8 5 47 7755:4 -27.90 77.25
2_9.91 259.34 81.83 21 33 40 4693.9 75.60 231.52
66.19 762.76 91.03 9 74 13 1988,1 -79.4J 57.4J
2_0.7Z 259.08 81.48 22 49 11 4436.4 77.78 2iZ.23
49.00 26_.64 91.73 10 32 16 1763.4 -3_.53 39.82
_4.57 758,_O _0,44 25 _0 _lO 4753.9 5J.3| 195.74
NIO-COJ_J( EXECUTION aCCURaCY ORBITOETER_4ZNATXON ACCURAC_
_T 127|.2 SGR _00.4 _5 47.2 ST 543.3 SR 4_7.8 SS 517.0
RRT -.071J RRF ,0675 R1T -.7698 ORT .7024 CRS .7658 CST .9947
SG_ J366.Z R_5 -.00_8 R13 .7699 LSa 821.8 MSa 277.5 SS_ J6.2
SGJ 1271.8 SG2 496,9 _ |78.J0 Ell 646.8 Et.2 761.8 4LF 36.40
L_UNCH 04TE NOV 16 1968 FLIGHT TINE 92.00 ARRIVkt. 0ATE FEB 16 1969
H[t.IOCENTRIC CCNIC
RL 147.92 L,.AL -.00
RP 107.51 t.AP 7.11
RC 80.975 GL 3.|3
PLaN[TC(ENTR_C C_N_C
C3 Zjl.317 _ 14.537
LN_ A_4TH LN_ TZi_
gO.OO 7 16 5
9O.OO _ 14 10
JO0.OO 8 39 19
IOO.OO 71 33 37
110.0(3 9 51 54




FOE .5957 FRA 1.]461
80E 1.6051BRa 2.8680
TC3 -.1957 E_U .5535
RC3 -.0175 _J .009e3
FC3 -.0403 BS ° 5771
BC3 .1959 FSP -108
61.17 _ 97.58 ECC .630JTINC 2_4J14 V! 30.170
162,90 TaP 774.07 RCA 36.09 APO 15_r.07 V2 35.749
I_-_.05 [TE 186.94 7ac 55.39 ETC 159.81 CLP 24.06
OI$TAN_ 182.655
53.7_ VL 20,840 GAt. 24,99 AZL 87.59HCA
L_ 114.86 V_ 35.301 GAP -58.69 AZP 88.84 TAL
GP -1.7_ ZAL 50.B5 7aP 74,1Z ET8 174,61 7AE
OLA 4.04 R_. 1.43 P-_)6571 ._ veL 18.738 PTH 3.02 VHP 27.737 OPa -19._5 RaP 322.86 Ecc 4.4777
Lo_ T;14E _NJ I.AT ZNJ LaqlG ZNJ RT AS( _NJ 42147H XNJ T|I_ PC) (5T T_N |NJ 7 LAT XNJ 2 LONG
2866.99 -Z#.31 8_.7_ 265.15 90.36 8 3 52 _267.0 -27,96 78.07
5260.71 26.86 257.51 _58.99 80.68 71 41 5J 4660.7 25.79 229.J9
259_.52 -19.89 66.96 265.15 90.67 9 22 37 1998.5 -29.48 58.J8
5003.9| 18.41 218.57 258.70 80.28 72 57 1 4403.9 76.77 209.95
237|.34 -34.16 49.65 265.04 91.36 10 3J 25 J771.5 -35.59 40..43
4805.95 32.61 _O_.30 757.8| 79.14 75 57 36 42133.8 30.77 193.56
NJD-CO.M_ EXECUTION aCCURACY ORBIT O[T[RM_NATIGN ACCURACY
.SGT J516.0 _ 500.5 ,_,J 45.2 ST 570.J SR 437.! SS 533.0
RRT -.07R5 R_" .0691RTF -.7823 CRT ,7017 CR5 .7666 CST .9944
SC_ 1417.4 R_3 -.00_7 RJ3 .7824 LSA 851.1MSA 275.0 SSA J6.3
_.,1 1376.6 ,%7 499.0 TH4 178.J8 EL1 667._ EL2 266.3 ALF 34.51
JPL TM 33-99 EARTH--VENUSTRAJECTORIES_VOL. 4. 1968-69)
LAUNCH DAT£ NOV 16 1968
H_L ZOCENTRIC CONIC
RL 147.92 LAL -.00
RP 101'.50 LAP 2.26
RC 78.802 GL 3.48
PLANE TOCENTRI C CONIC
C3 19_.979 VHL _3.9_
LNCH A2_4TH LNCH TIMI£
90.00 7 13 47
90.00 20 22 45
100.0O e 31. 22
I00,00 21 4! 51
110,00 9 _0 44
FLIGHT 1'|14[ 94.00 ARRIVAL OATE F£8 J8 1969
DISTANCE 188.859
LCL 53.70 VL 21.303 GAL 23.96 A2L 81.49 HCA ,64.42 S_A
LOP 118.10 VP 33.596 GAP -37.12 A2P 88.92 TAL 162.00 TAP
GP -1.77 ZAL 49.B6 ZAP 22.80 _T5 174.51 2A[ 126.32 ETE
99.002CC .601'29 INC 2.5052 V! 30.120
226.42 RCA 38.88 APO 159.13 V2 35.253
187.42 2AC 57.22 [TC J60.33 CLP 22.73
OLA 4.76 RAL 2.22 RAO 6571.1 _IEL 17.813 PTH 2.99 VHP 21.953 DPA -19.14 RAP 324.82 ECC 4.225]
L-I TIME IN| LAT IN| LONG IN| R_ AS4: IN| AZNTH IN| TIN£ PO CST TIN IN| 2 LATINJ 2 LONG
2878.07 -28.32 87.53 265.43 89.95 8 1 45 221.8.1 -28.02 78.BB
5226.05 26.46 255.09 258.58 79.55 21 49 51 4626.1 24.1,4 Z26.84
2608.48 °29.89 67.70 263.42 90.23 9 20 50 2008.5 -29.54 58,91
4970.87 28.0J 215,99 258.25 79.10 23 4 42 4370.9 26.22 207.65
2378.85 -34.17 50._1 263.37 91.02 |0 30 23 1778.8 -33.65 41.01
1i0.OO 22 44 58 4773.29 p2.20
DIFFERENTIAL C_ECT;ONS
7D[-1.187| TRA-2.8261 T(3 -.2048 _ .53g0
R01[-1.0485 RRA .6101R(_ °.0L_7 FAU o00¢_2
rOE .6187 FRA 1.18_0 FC3 -.0438 BSP 39_4
8Ot[ 1,58_8 8RA 2.8912 BC3 .2057 FSo -tit
200.0| 257.26 77.85 24 4 31 4j73.5 30.19 191.]7
NJD-_I.IRSE EXIECUTION ACCURACY C_IT 0ETERNINATZON ACCURACY
SGT 1382.7 SGR _0.0 SG3 48.5 ST 598.0 SR 435.7 SS 555.7
RRT -.07_4 /_F .0707 RIT -.7942 CRT .6999 CRS .7675 CST .9947
S_ J470,5 223 -.0037 RI3 .7943 LSA 881.5 MSA 276.9 SSA 16.4
_l I_3.3 _ 4_.4 THA |78.25 ELI 688.8 EL2 270.l ALF ]2.65
_UNO4 DATE NOV 16 19(=8 FLIGHT TINE 96.00 ARR|VAL 0ATE rE9 20 1969
PI[LI_ENTR_C CCIMIC D|STkN(IE 195.140
RL 147.9"Z LAL -.00 LCt. 53.70 VL 2J.741 GAL _._ _ 87.4J _ 67.67 ,SR4A100.41 £CC .58493 le.K: 2.5941 VI 30.120
RP 107.49 LAP 2.40 LOP I21.35 VP _3.878 GAP °35._0 AZP _J.OI T/P,. 161.1! TAP _.1'8 RCA 41.68 APO 159.15 V2 35.255
R_ 76.644 GL 3.85 GP -1.84 ZAL 48.92 ZAP 2|.49 ETS 173.95 Ztq[ I26.66 ETE 187.9_ ZAC 59.08 ETC 160.83 CLP 21 .4!
PLAN_T_ENTRIC CONIC
C3 18|.789 _ |3.483 DLA _.48 RAt. 2._N_ RAO 6_7| .0 ME:L |7.4|0 PTH 2._ WIP 21 .|5I OPA -18.62 RAP 52_.78 £CC 3,9918
LNCH AZI.ITH LNCH TINE L-_ TIN[ IN| [.AT IN| _ IN| RT AS( INJ A214TH IN| T_PI_ PO C$T TIN _NJ Z LAT ZNJ _ LONG
gO.00 7 JJ I7 _B88.75 -_._| _,3J 2_3,63 89.56 7 59 25 L_BS.8 -28.07 79.66
gO.00 20 31 I1 5191.34 _.0_ Z_Z.6_ 258.II 78.38 21 57 43 4591.3 24.14 22.4.47
I00.00 8 35 I3 2618.0] -29.89 M.4I L_6_.64 89.86 9 18 51 2018.0 -29.59 ]9.62
JOO.OO 21 49 _ 4937.29 27._5 _13._0 257.74 77.92 2) 12 14 4337._ 25.61 205.34
110.00 9 49 23 2385.88 -34.18 _0.16 21_5.6! 90.69 JO 29 9 1785.9 -33.70 41.]5
1H3.00 22 52 15 4742.21 31.73 |97.71 Z_6.65 76.56 24 Jl 17 4142.2 29.56 189.17
OIFF_NTJAL C_RR_CTX_N8 MID-C_UI_ [_CUTXON ACCURACY _|T OETERNXNATJCN ACCURACY
TOE-I.L:_2_ TRA-2.8_75 TC3 -.2|54 _ ._63 S_T J444.5 _ 49_.6 _.,3 52.| ST 628.7 _ 433.5 SS 575.6
ROE-1.0047 #_RA .5871RC_ -.0L_ZJ r/_J .01000 RRT -.07_ I_F .07_! RTF -.805_ CeT .6995 CR8 .768_C$T .9940
FD£ .645_ F-R_ 1.22|7 FC3 -.0476 _S ° 4049 _ I_28.J 22_ -.0_48 RJ5 .8056 LSA 914.8 MSA 278.l SSA 16'6
_E 1.5667 _RA _.911.2 _C3 .2165 FSP -1_6 SG| J445.0 S(;_ 497.1 THA 178.35 ELI 713.J EL2 273.1 AL_ 30.1.5
LAUNCH OATE NOV 16 1968 FLIGHT TIN_ 98.00 ARRIVAL 0AT£ rE8 22 J969
H_LIOC[NTR|C CONIC 0I$TAN(E 20J.493
RL 147.92 LAL -.00 LOt. 55.1'0 VL _.154 GAL 22.04 AZL 81'.32 P_A 70.9| S/4A 101.81 £CC .56311 INC 2.6789 Vl 30.120
RP 107.48 LAP 2.53 LOP 124.60 VP 34.146 GAP -34.I4 AZP 89.12 TAL |60.25 TAP 231.16 RCA 44.48 APO |59.14 V2 35.257
RE 74.50_ GL 4.24 ¢P -1.92 ZAL 48.01 ZAP 20.i9 ETS 173.51 Z_ 127.07 ETE |_.41, ZAC 60.95 ETC 161.29 CLP 20.10
PLANETOC[NTR|C CONIC
C3 168.654 V_. 12.987 DLA 6.21R_L 3.67 RA0 6570.8 VEL 11'.029 PTH 2.93 VHP 20._89 DPA -18.08 RAP 328.74 ECC ].7756
LI_..H A2'MTH LN,_ TIN[ L-I TIN[ JNJ LA-T INJ LON_ INJ RT AS_ JNJ AZNTH _NJ T|H_ Fro CST TIM INJ 2 LAT XNJ Z LONG
gO.O0 7 8 34 2899.07 -28.31 89.07 263.74 89.18 7 56 55 2299.! -28,12 B0.41
f_O.O0 20 39 _0 5156.0_ 25._0 2_0.18 257.58 77.25 2_ 5 26 4556.0 25.49 222.09
100,00 8 32 fll 2627.20 -29.89 69.09 263.76 89._)0 916 _ _27.2 -29.64 60.30
100,(30 21 57 34 4903.|4 27.04 211,19 257.18 76.75 23 19 37 4303.J _4.95 205.0_
110.00 9 47 51 2_92.51 -_4i_8 51.Z/; L:'63.77 90.38 10 27 43 1792.5 = ":33.1.5 42.O6
1J0.00 22 59 23 4710.59 3J.2J 195,_3 _56.00 75.78 24 17 54 4110.6 28,87 186.97
0IFFER£NTIAL _CTICN5 MIO-_ E_ECUTION ACCURACY CR_IT DETERNIN_TION ACCURACY
T0£-1.21Jl TR_-2._j3 TC3 -._P'_48 BAU .5100 S_T |_0_.9 _ 4_._ S_,,_ 5_.9 ST _8.0 SR 430.7 SS 597.6
ROE -.9_12 _ .565_ R¢3 -.0247 F_U .01014 RRT -.0748 _ .07_kE_ RTI r -.8164 CRT .6981 CR5 .7693 CST .9918
FOE .6681FRA 1.2(O8 FC] -.OS2J 8_P 4_I0 SC_ ;583.7 RZ_ -.0052 RJ3 .8|65 15_ 947.3 MSA 279.0 SSA 16.7
EOE 1.5462 _A 2.9_H_ _3 .L>262 F_P -J38 SGI J_04.4 _ 495.0 THA 178.41 ELl 736.6 EL_ 275.4 ALF 28.99
LA_._4 DATE NOV J6 I_ FLIGHT TINE 100.00 ARRIVAL DATE FEB 24 1969
103.19 EC( .54188 _N_ 2.7605 VI 30.120
233.57 RC_ 47.27 APO 119.11 VZ 35.258
189.04 ZAC 62.83 ETC 161.73 CLP 18.80
HELIOCENTRIC C_I'41C DISTANCE 207.914
RL 147.92 LAL -o00 _OL 53.70 VL 22.544 GAL 21.15 kZl. 87._4 _ 74.16 S_ta
RP I07.48 LAP 2.66 LOP I_7.85 VP _4..402 GAP -5_.73 A2P 89.25 T_L 159.4I TAP
RC 1,2._81GL 4.64 GP -2.0I Z_.. 47.16 Z_P 18.g0 £TS |72._ Z_E J27.56 ETE
PLANI_TC_ENTRIC CONIC
C3 156._06 _ J2._10 OLA 6.9_ RAL 4._ RAO _70o7 VI_L ]6._ PTH 2.89 VHP |9.649 OPA o17.53 RAP 3_O.70 [CC 3.5757
LNCH A2'I4TH LNCJ_ TIM[ L-I TIH£ INJ LAT INJ LONG INj RT A_ INJ AZN1,H INJ TIN[
_0.00 7 5 37 2cj09.10 -2_.29 89.8D _.TS _.82 7 54 7
gO,O0 _ 41, 42 51L_.lO 24.94 227.70 2_7.00 76.13 22 13 2
100.00 8 30 J7 2_Ll_ -29._ 69.7_ 2_3._Z B9.15 9 |4 13
_00.00 22 5 43 48f_.37 215.47 208.76 2_6._7 75.59 23 26 52
110.00 9 46 6 2398.79 -_4.18 51.77 L_63.85 _D.O9 I0 _6 4
I]0.00 23 6 24 4678.40 _0.6_ 19_.06 2_.29 74.02 24 24 22
OIFFER£NTIAL COllECTION5 NlO-4_t,ll_ [_'_C_PI_ON _CCURACY
T0£-|.2360 TRA-2,9193 TC3 -.2583 8AU ._019 _T 1577.9 _ 49_.6 _;3 60.1
ROE -,9J1.9 liRA .5406 Re3 -.0275 F_U .01(:Y_ RRT -.07_I _ .O746 RIT' -,826_
F_E .6965 FRA 1.5037 FC3 -.0_64 _SP 41_ _ |6_3.3 R_3 -.0078 RJ3 .8263
_OE 1,5395 _RA Z,9_89 9C3 ,23_ FSP -I45 _1 1_78,4 .%2 4_.2 THA I78.55








ST 695.7 SR 427.0 SS 622.2
CRT .6994 CR5 .7705 CST .9918
LSA 987.7 MSA 278.7 SSA 16.9
ELI 768.1 £L2 _76.4 ALF 27.0!
JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL 4. 1968-693
LAUNCH OATE NOV 16 1966 FLIGHT TIMC IOZ.O0 ARRIVAL OATE FEB 26 1969
HELI(XENTRIC CONIC
RL 147.92 LAL -.00
RP 107.46 LAP 2.77
RE 7D.Z_l CL 5.07
PLANETOCENTRIC CONIC
C3 143.273 VHL 12.D53
LNCH AZMTH LNCH TIE
9(_,(_ I 7 2 ZT,
9O.00 20 55 47
100.00 8 27 28
1OO.O0 L_ 13 27
110.00 9 44 B
110.00 Z3 13 17
0ISTANCE 214.396
LOL 55.70 VL 22.912 GAL 20.29 AZL 87.16 HCA 77.41 5_A 104.55 ECC .52127 INC 2.8394 VJ 30.;20
LOP 13J.10 VP 34.644 GAP -51.38 AZP 89.38 TAL 158.58 TAP 235.99 RCA 50,05 APO 159.05 V2 35.259
GP -Z.10 ZAL 46.34 ZAP 17.63 ETS 172.34 ZAE 128.12 ETE 189.65 ZAC 64.72 ETC 162.15 CLP 17.fi1
OLA 7.66 RAL 4.94 RAO 6570,6 VEL 16.328 PTH 2.86 VHP 18.929 0PA -16.96 RAP 332.66
L-I TINE INJ LAT INJ LONG INJ RT ASC rNJ AZ14TH INJ TIN[ PO CST TIM _NJ _ LAT
2918.90 -28.18 90.52 263.74 88.46 7 fil 6 2318.9 -28.19
5083.50 24.31 225.20 256.38 75.02 22 20 31 4483.5 22.02
2644.66 -89.87 70.39 263,79 88.82 9 11 33 2044.7 -29.72
4832.97 25.85 206.32 255.92 74.44 23 34 O 4233.0 23.47
2404.77 -34.18 52.24 263.85 89.82 10 24 13 1804.8 -33.83
1645.63 29.99 190.72 254.54 72.77 24 30 42 4045.6 27.34
01#rERENTIAL CCRRECTION5 HI0-COUR_E EXECUTION ACCURACY
TOE-1.2723 TRA-2.9671 TC3 -.2554 6AU .4_ SGT 16£4.4 S(_R 489.9 .%3 64.7
ROE -.87_O RRA .5174 RE3 -.0305 FAU .01018 RRT -.0691RRF .0749 RTF -.8352
FOE .7282 FRA 1.35OO FC3 -.0607 65P 3_04 _ 1735.O R23 -.0118 RI3 .8353










ST 740.5 SR 422.6 95 649.2
(RT .7025 CRS .7721 (ST .9940
LSA 1035.0 MSA 277.4 SSA 17.2
ELI 806.7 EL2 276.1 ALF 24.96
LAUNCH OATE NOV 16 1968 FLIGHT TINE 104.00 ARRIVAL DATE rE6 28 1969
HELICCENTRIC CONIC 0ISTANC[ 220.919
RL 147.9_ LAL -.00 LOL 53.70 VL 23.259 GAL 19.47 AZL 87.08 _ B0.65 StAA 105.88 ECC .50123 INC 2.9164
RP 107.48 LAP 2.88 LOP 134.35 VP _4.874 GAP -]0.07 AZP 89.53 TAL 157.79 TAP 2_.44 RCA 52.81APO 158.96
RC 68.209 GL 5.51 GP -2.20 ZAL 45.58 ZAP 16.36 ETS 171.56 ZAE 128.77 ETE 190.30 ZAC 66.63 ETC 162.54
PLANETO(ENTRIC CO4IE
C3 134.821 VHL 11.611 OLA 6.39 RAL 5.51Rk0 6570.4 VEL 16.005 PTH 2.82 VHP 18.226 0PA -16.39 RAP 334.62 EEC 3.2188
LNCH A2'NTH _ TINE L-I TIME INJ LAT XNJ LONG INJ RT AS( INJ A2_TH INJ TII_ PO (ST TIM INJ 2 LAT _NJ 2 LONG
90.OO 6 58 59 2928.42 -28.26 91.21 263.61 88.J1 7 47 48 2328.4 -28.22 82.55
90,O0 21 3 46 5046.15 23.63 222._ 29fl.70 73.93 22 27 52 4446.2 21.20 214.85
100.00 8 24 24 2652.95 -29.86 71.01 263.67 88.49 9 8 37 Z0S3.0 -29.75 62.20
100.00 22 21 2 4796.85 25.17 L_33._5 255.20 ?_L_ 23 40 59 4196.9 22.64 195.96
110.00 9 41 55 2410.37 -34.18 52.68 263.75 89.56 I0 22 5 1810.4 -33.86_ 43.44
110.430 23 _ 1 4612._0 _9.29 188.37 253.73 71.53 24 36 53 4012.2 26.49 180.31
CRBIT 0£T£RNINATIC_ ACCURACY
ST 698.0 SR 417.7 SS 654.7
CRT .6754 CR5 .7690 CST .9902
LSA 1005.1N$A 282.4 SSA J6.1
ELl 763.0 EL2 281.7 ALF _5.77
DIFFERtENTIAL _CTIONS NI0-COUR_ EXECUTICN ACCURACY
7_-1.1245 TRA-g.8279 TC3 -.219I O_J .3997 ..%T 1598.9 S¢,R 485.6 S_3 68.4
RO_ -.833i _RA .49_4 RE3 -.O341 FAU .01151 RRT -.1014 R_" .0859 RTF -.6507
rOE .73_0 FRA J.3_J7 re3 -.0739 6SP 7BLYZ $(,8 1671.O R23 .0091 R13 .8506




LAUNCH DATE NOV 16 1968 FLIGHT TINE 106,00 _RRIVAL 0_TE HAR Z 1969
HELIOCENTRIC CONIC DISTANCE 227.511
RL i47.92 LAL -.00 LOL 53.70 VL 23.586 GAL 18.69 AZL 87.01 PICA 83.90 St4A 107.19 ECC .48193 INC 2.9920 Vl 30.120
RP IO7.48 LAP 2.9_ LOP 137.60 VP 35.092 GAP -28.81AZP 89.68 TAL 1_7.01 TAP 240.91 RCA 55.53 APO 158.85 v2 55.257
RC 66.167 GL 5.98 GP -2.31ZAL 44.86 ZAP 15.11ETS 170.59 ZAE 129.50 ETE 190,99 ZAC 68.54 ETC 162.92 CLP 14.95
PLAN[TC_ENTRIC CON|C
C3 125.239 VHL 11.1910LA 9.13 RAL 6.04 RAO 6570.3 VEL 15.703 PTH 2,79 VHP 17.545 OPA -15.80 RAP 336.57 ECC 3.0611
LNCH AZMTH LNCH' T114_ k-I TIN_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 6 55 17 2938.02 -28.24 91.91 263.4_ 87.76 7 44 15 _338.0 -28.25 83.25
90.00 21 11 43 _O8.13 22.89 220.14 254.99 72.86 22 35 11 4408.1 _.33 212.40
100.00 8 21 5 2661.29 -29.84 71.63 263.49 88.17 9 5 26 2061.3 -Z9.78 62.82
1OO.[30 22 28 35 4760.10 24.43 201.37 254.46 72.21 23 47 56 4160.1 21.76 193.59
11D.00 9 39 29 2415.94 -34.J8 53,11 263.60 89.50 10 19 45 1815.9 -33.90 43.88
110.OO 23 26 41 4578.20 EB.53 186.01 29_.91 70.33 24 42 59 3978.2 25.59 178.08
OIFFERIENTIAL _CTICNS HID-COJRSE E_ECUTION ACCURACY OR6IT 0ET£R_IN_TION ACCURACY
TDE-J.E202 TRA-2.9309 TC3 -.2531 6AU .42_4 _T 1738.1 S_R 480.2 SG3 74.2 ST 773.6 SR 411.5 55 691.0
ROE -.7908 RRA .4709 Re3 -.0375 FAU .0|11_ RRT -.0847 RRF .0831R1T -.8560 CRT .6898 CRS .7722 CST .9921
FOE .7773 FRA 1.4287 FC3 -.0769 6SP 6015 S_ 1603,2 R_3 -.0047 R13 .8560 LSA I000,7 HSA 277.4 SSA 16.8
SOE 1,4541BRA 2.96_5 6C3 .2558 F_P -202 SGI 1738.6 $62 478,4 THA 178.55 ELl 831.2 EL2 277.2 ALF 22.83
,LAUNCH DATE NOV 16 1968 FLIGHT TINE 108.00 ARriVAL 0ATE MAR 4 1969
HELIOCENTRIC CONIC
RL 147.92 LAL -.OO
RP 107.49 LAP 3.06
RC 64.161 GL 6.47
PLANETOCENTRIC CONIC
C3 116.364 VHL 10.7_7 DL_
LNCH AZ)4TH LNCH TIM_ L-I TINE
90.00 6 51 16 2947.60
90.OO 21 19 35 4969.31
100.(30 8 17 29 _9.55
100.00 _ 36 4 4722.59
llO.O0 9 36 47 2421._k_
J10.OO 23 33 14 4543.54
DIFFERENTIAL CORRECTIONS
TDE-J.Z455 TRA-2._=07 TC3 -.L=_65 6AU .419_
ROE -.7493 RRA .4485 RE3 -.0413 FNJ .01127
FOE .8128 FRA 1.4791 FC3 -.08_ 6_P 5894
80E 1.4535 gRA 2.9944 6C3 ,2697 F_P -_13
OIST_£ 234.143
LOL 53.70 VL 23.894 GAL 17.94 AZi. 86.93 _ 87.15 SMA 108.48 ECC .46327 II_ 3.0667 VJ _O.120
L(_ 140.85 VP 35.L_98 GAP "27.59 AZP 89.8_ TAL 156.26 TAP 243.41RCA 58.22 APO 158.73 v2 35.256
GP -2.43 ZAL 44.18 ZAP 13._ ITS 1(_.39 ZA_1_0.33 ETE 191.74 ZAC 70.46 ETC 163.28 CLP 13.65
9.87 RAL 6.52 RA0 6570.2 VEL 15.418 PTH 2.76 VHP 16.882 OPA -15.22 RAP 338.52 ECC 2.9151
JNJ I.AT INJ L_ INJ RT AS( INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT _NJ 2 LONG
-28.21 9_.61 263.16 87.41 7 40 23 2347.6 -28.27 83.95
22.09 217.57 _54.24 71.82 22 42 25 4369.3 19.40 209.93
-29.82 72.24 263,23 87.84 9 1 58 _069.6 -29.80 63.44
23.62 19B.87 253._ 71.I3 23 54 46 4122.6 _.83 191.19
-_4.I7 53.53 _3,37 89.05 10 17 9 1821.4 -33.93 44._0
27.72 183.65 2_2.04 £9.14 24 48 58 3943.5 24.63 175,84
NI0o(OUR_ EXECUTION ACCURACY OREIT 0ETERNINATION ACCUR4C_
,f_T 1821.0 _ 474.J _(_3 79.9 ST 816.8 SR 404.5 SS 719.9
RRT -.0827 RRf" .0846 RTF" -.8658 CRT .6918 CR$ .7735 CST .9922
SG8 11381.7 R23 -.0080 RI3 .8638 LSA 1128.5 HSA 274.5 SSA 17.0
,SGI 1821.5 S(,_ 472.4 THA 176.68 ELI 869.2 Et_ 274.5 ALF 21.12
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH DATE NOV |6 J968
_lEb |O(ENTR|C _|C
RL J&7.92 LAL -.00
eP 10?,SO LAP 3.14
Re 62.JN GL 6.9g
PLAHE TOCENTR Z( CONIC
C3 _08.J63 _ 10.400
AZMTH LJ_H TINE
gO.O0 6 46 59
go.o0 Zl 27 26
100.00 B ]3 34
]00.00 g'_ 43 26
f10.OO 9 33 49
iJD.00 23 39 43
FLIGHT TINE J|O.00 4RRZV4L 0ATE M4R 6 1969
{)|STANCE 240.814
LOL 5.3.70 VL 2d,|84 GAL |7.23 4ZL 86,86 /4C4 9_.39 SNA |_,73 E(( .44328 ]i_ 3.J409 V| 30,J2D
LOP 144.10 VP 35,493 GAP -26.42 AZP 90.OZ TAL 155.53 TAP 245.93 RCA 60.87 kPO 158.59 V2 35.253
GP -2.56 ZAL 43.56 ZAP 12.63 ETS J67.88 ZA£ 131.25 ETE 192.55 ZAC 72.39 ETC 163.61 CLP 12.57
OLA |0.62 RAIL. 6,96 RAO 6570,J V_L 15.t49 PTH 2.72 VHP 16,237 OPA -J4.62 RAP 340.47 rCC 2.78D|
L o] T|ME |NJ tAT |NJ L_ ZNJ RT A_4_ _NJ AZMTH |NJ 7114_ PO CST T|N |NJ 2 LAT |NJ 2 LONG
_57._0 -26.J8 95._ 267.82 87.03 7 M J3 2357.3 -26.29 84.66
4929.67 21.23 214.g9 253.43 70.81 _ 49 33 4329.7 18.41 _07.44
Z677.88 -29.110 ?2.86 262,g0 87.32 8 58 I1 2077.9 -29.82 64.05
4U_._ Z2.76 J96._6 252.86 70.OB 24 I 33 4084.3 19.84 JSB.TS
2426.74 -34.J6 55._J 263.07 88.80 |0 |4 16 1826.7 -53.95 44.72
450e.Z'Z _.84 |S|._M 251.14 67.99 24 54 51 _J08.2 23.61 173.60
0|FF£_ENTIAL CCR/II[CT|ONS NID-COURS__ [SECUTIC N ACCURACY ORBIT DETEI_4|NATZON ACCURACY
TO(-I.2St2 TRAo2,91_5 TC3 -.2731 _ ,40D3 `%T J8_8.4 Jk_R 467.2 _3 85.9 ST 85i.2 SR 396,7 S5 747,6
ROE -.?Oil5 PIR,_ .4_4 RE3 *.0453 IrAO .01|59 RRT °.005| RRF ,[_?9 RTF °.8719 CRT .6906 CRS .?,742 CST .99J9
FOE .8473 FRA |,3Z_l F'C3 -,OcY_8 B,qP C_49 SC_ |945.3 _ -.0089 R|3 .87L=)0 LSA J|69,0 MSA 27! .8 SSA lT.O
BDE 1.4378 BRA 2,M IK3 ,Z768 FSP -233 `%| J84MI.8 Sr_ 465.4 THA 178.72 EL! 899.0 EL2 27J .7 ALr 19.72
LAUNCH DATE NOV |6 |9_9 FI.I_.IT TIME 1|Z.00 ARRIVAl. DATE MAR 8 J969
H(LIOCENTRZ( r.._NIC DZ$TMK:I[ 24_,3_|
RI. 147.92 LAL -.O0 LCL 53.70 VL 24.457 GAl. 16.54 ATL 86.711 HE4 93.64 _4_ ||0.95. [CC .42797 |NC 3.2152 v| 30.12D
RP 1D7.5| LAP 3,Z| LCP 147.35 MP 55.676 GAP -_5,26 AZP _0,_0 TkL |54,84 TAP 248.48 RCA 63.46 APO 158.43 v2 35.250
RC 60.278 OL 7,53 GP -2.71 ZAL 42.g8 ZAP ||.4| [TS |65.9_ ZAE: 1_.,27 ETI[ |93.44 ZAC 74.32 ETC |63.94 CLP I|.D9
PI.AN[ TCX:ENTR| C CONIC
C3 |O0._97 _4L |O.O50 OLA |J.38 f_L ?.35 1_0 _._ _EL J4.896 PTH _.69 _4P |5.6|00PA -|4.04 RAP 342.40 [CC 2.6556
I.NO4 AZldTH LNCH TIN[ "L-| TIME [NJ L_T INJ _ INJ RT A_ IN./ AZMTH |Nj TII4_ PO C$T T|N |NJ 2 LATINJ 2 LONG
90.00 6 42 |4 2967._ -26.J4 94.05 *L_Z.4I 86.69 7 31 4| 2_7.3 -28.30 85.39
90.00 _J 35 J_ 48dg.18 _0._ _12.M Z_;?.6a 69.6_? Z;? 56 44 4289.2 |7.57 _4.93
IO_.(X] 8 9 19 _.4| -_i_.TY _.49 _5_.o51 87°19 8 54 S _086.4 -29.84 64.69
IO0.O0 _ 50 51 4_5.26 _1.83 J93.83 ZS2.0Z 69:06 Z4 8 |7 4045.3 18,79 |86.36
JzO,O0 9 30 53 2432,2J -34,JE 54.38 L_.?O 88.S_ JO |J -_ J832._ -53.98 45._4
||0.00 23 46 7 44"t_,_ _._lO |78,_10 _._ _,S_' 25 0 59 _872,2 22,_4 |71,36
DIFFERENTIAL CORRI[CTIOI_ NIID-C.CUItM_ E:I_CUTION ACCURACY CROIT DETERH|NATION ACCURACY
TO_-| ,267| TRA-2,_3_ TC3 -.Z_Z_ _ ,_l_l 861' JIN_._) _ 4_.5 8_3 _Y_,_ ST _2,4 _q 388,0 "SS 7?8.0
ROE -.6378 I_A .40_ RE3 -.0497 IrAu .0|J86 _ -,08_ _ .0911 RW -.8792 CRT .69J1 CRs .7752 CST .9918
FOE .8861 FRA 1._1_1 FC3 -.lO_l (LqP _3(_ SC_ _0|9.9 RL_ -.0||4 RI3 .8793 LS_ 1216.5 1454 268.1 SS_ 17.1
80( J.4323 BRA 5,0J09 BC_! .26_ Ir_ o -_ .qG| |_7.3 SC_ 457.7 THA J78.79 _L| 9_3.6 EL_ 267.5 4LF J8.27
L4UNCH DATE NOV 16 1968 FLIGHT TIME |14.00 ARRIVAL DATE MAR 113 1969
_L I(X:ENTRI C C()I l C
RL 147.92 LAL -.00 LOL 53.70 VL
RP J07.52 LAP 3.27 LOP 150.60 VP
RC 58.4|2 GL 8,1| GP -2.68 ZeAL
PLAN(TOCENTR |C CCNIC
C3 93.618 VHL 9,676 DLA J2.15 RAL
LNC.J4 AZMTH LNCH TIME L-I TIME |NJ LAT
gO.O0 6 37 10 2977.60 -28.10
go.00 2J 43 5 4847.78 19.30
I00.00 8 4 43 2695.24 -_.74
|00..00 22 38 13 4605.57 2D.84
110.(30 9 26 58 2437.84 -34.15
110.130 2_ 52 27 4435.54 24.89
OIFIr[RENTIAL CCl_ll_C T ZONS
T0£-1.2759 TRA-2.g_87 TC3 -.2892 _ ,_k583
ROE -.6279 RRA .3_12 RC3 -.0343 gkU .012"23
FDE .92C_ FRA |,G373 FC3 -.113| 8SP 6655
8O( |.42_0 BRA 3.0133 EIC3 .2942 IrsP -_Z
0ISTAt_E 254.259
24.7|4 GAL |5.89 AZL 86.7| HCA 96.88 ,T,NA |12.|5 ECC .41|33 INC 5.7900 Vl _O.I2D
35.849 GAP -24.|8 AZP 90.39 TAL 154.17 TAP _5|.05 RCA 66.01 _PO 158.25 V2 35.246
42.45 ZAP |0.21 ITS 163.45 ZA[ |33.39 [TE |94.40 ZAC 76.25 ETC 164.24 CLP 9.80
7.70 RAO 65_.8 VEL 14.662 PTH 2.66 VHP 15.00l 0PA -15.45 RAP 344.34 ECC 2.54D7
|NJ _ IN| RT AS( ;NJ A2_4TH |NJ T|M[ PO C$T T|M ZNJ 2 L4T |NJ 2 LONG
94.80 261.93 86.32 7 26 47 2577.6 -28.31 86.14
209.75 251.80 68.87 23 3 53 4247.8 16.26 202.4D
74.|5 _2,03 86.84 B 49 38 L_395,2 -29.86 65.34
19|.26 251.15 68.07 24 14 59 4005.4 17.68 |83.91
34.82 262.2t 88,29 10 7 36 18_7.8 -34.01 45.58
|76,52 249,28 65.78 25 6 23 3835.5 21.4| 169.11
MID°COURSE E_CUTIOI ACCURAC_ ORBIT 0ETERNIN_T|ON ACCURACY
`%7_039.9 SC_ 43J,0 .%3 99.? ST 930.6 SR 378.3 SS 8_9.0
_T -.0887 RRF .(_56 RTT °,8863 CRT .6903 CRS .7758 CST .9916
2089.2 R_J -.Ol30 R|3 .1_t_ LSA |262.4 NSA 264_| SSA 17.l
.%J _040.4`%Z 449.Z _ |78.8_ EL| _9.6 EL._ t6_.7 ALE |6,96
LAUNCH 0ATE NOV |6 1968 FLIGHT TIE 1|6.0_ ARRIVAL DATE MAR 12 1969
H[L |C_CNTRI C CC_IC
RL 147.97 L_L -.00
RP J07.53 LAP 3.3J
, RC 56.605 GL 8.7|
PLANE TOCENTR| C CONIC.
C3" 87.J87 _ 9.337
LNO_ 42147M LNCH TINE
gO.D0 6 31 4O
_0.0_ 2| 5O 57
|00.00 7 59 43
|ID.00 9 23 3
IJD.O0 D 2 4J
OIFFER[NTIAL CORtq[CTIONS
TONE-| .2847 TRA-2.9907 TC3 °.2945 BAU .3_J02
ROE -.5884 RRA .3643 RE3 -.039l IrNJ .01263
rD[ .9703 rRA|.6954 FC3 -.|25_ 8SP 6956
|.4J31 (_HRA 3.0126 8C3 ._04 Ir_P -296
DISTkNCE 261.024
LOL 53.70 VL 24.9_5 OAk |5._ AZL 86.63 _ 100.|3 SI4A 113.28 ECC .39537 IN(: 3.3658 V| 50.120
LOP J33.85 _P M.OJJ O_P -L_.JZ ATP _._9 7AL |53.53 TAP 253.66 RCA 68.49 APO |58.06 v2 35.24J
GP -3.0_ Z4L 4|.g_ ZAP 9.134 ET$ |(d_.J4 ZAE I_4.62 [TE |95.47 ZAC 78.|8 ETC 164,54 CLP 8.5|
DLA J2;93 RN. 8.0(3 RAiD 6_p_.7 YIE:L J4.44J PTH _.62 _ J4.409 DPA -J_.87 RAP 346.26 ECC 2.4349
L-; T|P4[ |NJ L.AT _NJ _ |NJ RT A_,¢ |NJ A2'P4TH ZNJ 7|I,4[ PO CST T_N |NJ 2 LAT _NJ 2 LONG
;FJ_8.49 -_.03 93.59 L:_I.40 85.92 7 2| 29 2M8.5 -28.32 86.94
4805.44 |8.E4 _01.|0 Z_0.94 67.96 23 J! 3 4205.4 |5.09 J99.84
2?04.54 -L_9.1_0 74.83 _I.5Z 86.48 8 44 48 2104.5 -29.88 66.03
45_4,62 19.78 188.7_ _5O.27 67,1_ 24 Z| 40 3964.6 16;5| J81,45
_443,78 -34o13 55.26 _1o_/' 88.0] |0 3 47 1843.8 -34,03 46.04
4396,J5 Z_.83 114.14 24_,_ 64.73 | 15 59 3798._ 20.23 |66.85
NID-CCI.MSE E)_CUTION ACCURkCY ORbiT OETERN|N4TION _CCURAC_
.%T ZJ|4.I dW,R 441.8 .%3 |07,5 ST 9?0.0 SR 367.6 $$ 84|.7
RRT -.0_ RRF .|Ol4 RIT -.8933 CRT ._93 CRS .7763 CST .9914
_G_ 2159.7 _ ",OISO R|3 .89_4 LSA J3|D._'_$A 259,5 SSA 17.1
.%J _|J4.S .%_ 439,8 THA |78.84 ELI |004.9 [L_ 257.0 ALF 15.7D
JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL. 4, 1968-69 )
LAUNCH DATE NOV 16 I_ FLIGHT TIME |lB.00 ARRIVAL DATE NAR ]4 1969
HE:LIO(ENTRIC Q3NZC
llt. 147.91 LAL -.00
RP |07.5_ LAP 3.35
RC 54.864 GL 9.34
PLANETOCENTR|( CONZC
C3 81.268 VHL 9.015
LN(J4 AZt4TH LNCH TINE L-I TINE |NJ LAT
90,IJ(_ 6 25 44 3000.1| -27,_
90.OO 21 58 54 4761.08 17,11
100.O(3 7 54 18 1714,47 -29,64_
100.O0 g3 13 1 4522.96 18.66
110.00 9 Je 46 2450,15 -54.12
110.OO 0 8 57 4_.04 LP'_.?O
DIFFER1ENTZAL _CTI(_IIS
TDI[-1.1954 TRA-Z._15 TC3 -,L_J94 BAU ,3_17
ROE -,5494 RRA .3455 RE3 -.O643 FAU .01307
FOE 1.0180 FRA 1.7572 FC3 -.I_J3 BSP 7124
BO£ 1.4071 _RA 3.0111 B(3 .3062 FSP -321
LAUNCH DATE NOV 16 1_
OiSTAI_E 267,81!
LOL 53,70 VL 25.182 GAL 14.66 AZL 86.56 PRA 103.37 S_4A 114.39 ECC .38008 INC 3.443! vl 30.120
LOP 157,10 VP _.163 GAP -_.09 AZP 90._] TAL |52.92 TAP Z56.29 RCA 70.91APO 157.87 V2 35.235
GP -3.26 _AL 41.56 ZAP 7.92 ETS 155.68 ZAE 155.95 ETE 196.65 ZAC 80.1| ETC 164.82 CLP 7.2_
OLA 13.73 RAL 8.25 RAO 6569.6 VEL 14.134 PTH 2.59 VHP J3.834 DPA -12.30 RAP 546.J8 ECC 2.337fi
ZNJ LONG |NJ RT ASC |NJ A214TH |NJ TZl4[ PO CST Tld INJ 2 LAT INJ 2 LONG
96.44 160.80 85.50 7 15 44 2400.1 -28.52 87.79
ZO4.41 250.07 67.09 23 18 16 4162.1 13.87 i97.24
75,57 L_:0,94 86.10 8 39 33 21|4.5 -19.89 66.77
186.14 249.37 66.21 24 28 23 3975.0 15.28 178.97
55.78 _61.Z2 87.72 9 59 37 1850.2 -34.06 46.54
171.76 247.35 63.73 I 2J 3? 3760.0 18.98 164.59
N_O-COUR_ E_ECUT|ON ACCURACY ORBIT DETERNINATICN ACCURAC_
S6T 21_0.8 Sr,,R 431.8 S_3 Ji6.0 ST 1011.4 SR 355.8 SS 876.4
RRT -.0975 _ .10_ RTF -.89_ CRT .6886 CR5 .7764 EST .9913
• ;.6 _32.9 RZ3 -,0|74 R15 .8998 LSA 1_61.1MSA 754.3 SSA 17.1
SGI 2191.2 S_ 429.7 TIM 178.85 ELI 1047.5 EL2 250.3 ALF J4.47
FLIGHT Tilde 120.00 ARRIVAL DATE NAR J6 1969
HELIOCENTRIC COqlC DISTANCE _P74.6|8
147.92 i.Ak -.00 _ 53.70 VL 25._5 GAL 14.0_ AZI. _N_.48HO_ IO6.61 ,94A 115.46 ECC .36545 INC 3.5775 VJ _O.170
107.J7 LAP 3._ LCP I(O._S VP 36._O6 GAP -21.09 AZP 91.01T/¢ J52.35 TAP 258.96 RCA 75.27 APO 157.66 V7 35.729
I_ 53.197 GL 10.O1GP -3.49 ZAI. 41._0 ZAP 6._ [TS 14g.5_ ZAI[ 137,40 [TE 197.96 ZAC 82.04 ETC 165.O9 CLP 5.91
Pt.ANI[T(X:[NTR;C O_I|C
C3 75,B24"W4L 8.7(_ OLA 14.54 RAL 8,45 RA0 65_).5 1/ILL |4,042 PTH 2.56"W4P 13,276 OPt -II.75 RAP 550,09 ECC 2.7479
LNO_ AZNTH L_ TZNE L-I TZNI[ |NJ LiT ZNJ L_ |NJ _rA_ INJ A2MTH ]NJ TIN[ PC) CST TIN XNJ 7 LAT INJ 2 LONG
90,00 6 19 17 3012.67 -17.92 _7,35 2(}0.15 85.05 7 9 _0 2412.7 -28.31 88.71
gO.DO L_ 6 57 4717.63 |5._ _1._ 249.1_ _.27 23 25 34 4117.6 12.57 194.62
100.OO 7 48 25 2715._O -_.61 76.._ L:_0.3| 85.69 B 35 51 2175.2 -29.89 67.57
J00.OO 23 _ 19 44_O.33 17.47 183,53 24_,46 65.35 74 35 10 3880.3 1_.99 176.46
110.OO 9 14 6 2457.11 o34.10 _6._ _,_ 87.40 9 55 3 1857.1 -34.08 47.08
110,OO O |5 14 4_.1.19 21,51 169.37 246._7 61.77 I 27 15 3721.2 17.69 162.33
DIFFERtENTIAL COtl_CT|ON_ NIO-COiJI_ [)_CUTION ACCURACY ORBIT OETERNINATION ACEURAC_
T0(-1.30_7 TRA-2._9 TC3 -.303| BAU ,3|53 S_T_.5 _ 421.J S(,3 125.3 ST 1054.0 SR 347.8 $S 913.3
ROE. -.5109 RR_ .3271R_3 -.O_7 FAU .01356 RRT -.IO4Z RRF .1179 RT1_ -._059 CQT ,6874 CR$ .7762 CST .9911
.0701 FRA I.BZZ6 FC3 -.154_ B_IP 7495 S_ Z_07.2 RZ3 -.0105 RI3 .90_ LSA 1414.4 MSA 248.6 SSA 17.1
• .40_0 _RA 3.0068 K3 .3110 FSP -349 _1 Z"_48.9 _ 418.8 THA 178.85 ELI 1081.5 EL7 247.6 ALF 15.28
LAUNCH DATE NOV 16 1968 FLIGHT TIN[ 122.00 ARRIVAL DATE HAR ]B 1969
H_LIOCENTRIC CONIC DISTANCE 281.459
RL 147.91 LAL -.00 LOL 53.70 VL 25.5_5 GAL 15.53 AZL 86.40 H(.A 109.86 SMA 116.49 ECC .55_49 INC 5.6046 v] 30.120
RP 107.59 LAP 3.39 LOP 163,6{] VP 56°459 GAP -20.13 AZP 91.23 TAL 151.80 TAP 261.66 RCA 75.55 APO 157.44 VZ 55.222
RC 51.611 GL 10_71 GP -3.74 ZAL 40.89 ZAP 5.92 ETS 141 ,Ol ZAE 1_8_95 ETE 199.44 ZAC 83.96 ETC 165.36 CLP 4.59
PLAN[TOCENTRIC CONIC
C3 70.675 VHL 8.416 OLA 15.38 RAL 8.60 RA0 656_.4 V[L 13.863 PTH 2.55 VHP J2.734 OPA -11._3 RAP 351.99 ECC 2.1656
LNCH AZNTH LN(H T_NE L-| TZI, I[ |NJ I.AT ]NJ LONG _NJ RT AS( _NJ A2'NTH |NJ T|NE PO C$T TI_ INJ 2 LAT INJ 7 LONG
90.00 6 17 17 5076._J -77.85 98.35 759.44 84,56 7 2 43 7476.4 -78.29 89.71
90.OO 22 15 B 4672.00 14.65 198.95 748._0 65,49 23 35 0 4072.0 11.72 191.95
1OO.OO 7 47 2 7756.94 -19.54 77,23 259.62 85.23 8 77 59 2136.9 -29.69 _,44
100.00 23 28 4 44_.67 16.21 180.90 247.55 64.53 24 47 1 _836.7 12.65 17_.92
110.OO 9 9 0 7464.82 -_4,07 56,9Z 259.98 87,05 9 50 5 1864.8 -34.10 47.6_
11O.00 0 71 31 4261.56 ZO.Z6 166.9_ 245.40 61.86 I 32 53 3681.6 16.33 160.05
DIFFERENTIAL C,O_ECTION$ NID-CX3UR_ Ir_ECUTION ACCURACY
70_-1.3191 TRA-7.9_42 TC3 -._5058 BAU .L=_I_7 SGT 2347.6 _ 409.9 SC_3 135.5
R0__-,4778 RRA ,3113 RC3 -.07S3 FAU .0|408 RRT -.|131 RRF .12g_ R7F -.9116
FOIl J.1272 FRA |.89*1& IrE3 -.JP'_1 _P ?'?47 _ 2383._ _$ -.O237 213 .9117
BO£ 1.4013 _RA 3.0004 BE3 ,3|50 F_P -_O _k;| 2_48.1 _ 407.1 TPM 176.B3
FLIGHT T;NIE 1Z4.00
HELIOCENTRIC (J_lqIC O|STA_IaE _B_,2_
RL 147._Z L_L -.00 LOL 53.70 VL 2_.M3 GAL 13.00 AZI. 86._| HC_ 113.10 SI4A 117.49 ECC .33816
RP 107.61 LAP 3.39 LOP ]86,54 VP 36,564 GAP -19,19 AZP 91.45 T._. 151.29 TAP ;_64,39 RCA 77.76
RC 50.116 GL J1.46 GP -4.03 ZN.. 40.64 2AP 5.18 ITS |L_._7 ZAE 140.60 [TiE 201.13 ZAC 85.87
PLANE T_ENTRIC C_NZC
C3 66.741 _ 8.139 01-4 16.Z3 RAL 8.70 RA0 6569.3 VEL 13.697 PTH Z.50 VHP |2.208 DPA -|0.72
IJ404 A2'NI"H L_ T|l,_ L-! T|NIE INJ I.JT ][NJ I.CNG ZN.J RT AS( _NJ A2147H _NJ T_I4E PO CST TD4
90.00 6 4 _ 304|.55 -L=_,7_ 9_).44 758._) 84.0_ 6 55 20 7441.5
gO.O0 22 73 33 4615.04 |_l._fO 196.16 247.42 64.77 73 40 _8 4075.0
I00._ 7 35 4 274_._55 -19.47 78.19 _58.89 84.73 B _0 54 2149.9
100.O0 73 35 49 4591.88 14._tt 17_.24 246.64 63.77 24 49 O 3791.9
110,OO 9 3 Z$ 1473.47 -34,04 57.(O 2_I.L_) 86.65 9 44 39 1873.5
110,(30 0 27 52 4241.12 18.94 164.50 244.42 61.00 1 _ 53 _1.J
*OIFFERI[NflAL CCI_ECTJCI_I_ N|O-C(XJR_ [_OJTION ACCURACY
Tb_-J .33261Yt_-2.9766 TC3 -.3073 _ .EBI5 SGT 2427._ _._ 3_.0 SC,3 146.6
RO("-.4349 RRA .Z_4 1_3 -.0813 F/_J ,01465 RRI" -.125J _ .1453 RTF' -.9171
FDE 1.I_O1 FR_ J ._ FC3 -11915 B,.qP 8001 _ 2460.0 R_3 -.0"176 R|3 .9172
1.4017 _RA 7._13 _3 .3179 IrSP -413 S_1 2428.1 _ _4.8 THA 178.79
LAUN(J.tOAT[ NOV 16 1968
ORBIT DETE_N_TION ACCURAC_
ST 1098.4 SR 378.6 35 952.6
(.RT .6856 CRS .7757 CST .9910
LSA |470.7 HSA 247.4 $$A 17.1
£L1 l|27.3 EL7 254.1 ALF 17.13
ARR|VAL DATE HAR 20 J969
IN(: 3.6907 V! 50.170
APO 157.22 v2 55.215
ETC 165.62 CLP 5.76
RAP 353.88 ECC 2.0902








ST 1144.1SR 313.0 $S 994.6
(.RT .6879 CR$ .7753 CST .9909
LSA 1579.8 NSA 735.7 $SA 17.0
ELl 1164.7 EL2 724.6 ALF 11.00
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968.69)
LAUNCH 0ATE NOV 16 1968 F'L;GHT TII,_ 126o00 ARRIVAL 0ATr NAR 22 ]969
14[LIO(F'NTRI t" CONIC 0|ST),NCE 295,113
RL 147.92 LAL -.GO LOt. 53,70 VL 25°958 GAL 12,_)0 AZL BI_,2_' PiCA 1|6,33 .,edAA|18,44 [C( .32547
RP 107.64 LAP 3.39 LOP 170,09 VP 36.680 GAP -18.28 AZP 91.68 TAL 150.81 TAP 267.15 RCA 79.89
RC 48.721 GL 12.25 GP -4.35 ZAL 40.46 ZAP 4.76 ETS 114,09 ZA_ 142.34 [TE 203.05 ZA(, 87.78
PLANET(XENTRIC CONIC
C3 62.042 VHL 7.877 0Lk i7.11 RAL 8.74 RAO 6569.2 V_L 13.542 PTH 2.48 VHP 11.698 0PA -10.26
LNCH AZMTH LN(N .T|I, IE L-| T11_ INJ LAT INJ _ |NJ RT AS( JNJ AZNTH ZNJ TIM[ PO CST TIN
90,O0 5 56 IB 3059,47 -27,60 t00,67 257,89 83.42 6 47 16 2458,5
90.00 22 32 14 4576.60 11.88 193.32 Z46,55 64.1J 23 48 30 3976.6
100.00 7 27 28 2764.48 -29.37 79.L_ 258.il 84.j8 B 13 3E 2164.5
100.OO 23 43 45 4345.83 |3.47 175.34 245.74 63.06 24 56 11 3745.8
110,00 8 57 21 2483,26 -_,00 58,36 _58,_57 - 86,20 9 3_ 44 1883,3
110._ __(3 34 17 4199.81 17,56 162;18 2434_5 __._9 i 44 IT
0xrrc_NTIAL COe_CTIONS NX0-O0UeS_ E_¢UTION ACC'URACY
SGr 249_.1 St_ 385.8 SG3 I_.6
RRT '.143_ MF ,1664 R_ -.9225
S(,8 1517,7 R23 -.0310 R13 .9226
_J 2498.8 S(,Z 361.7 THA 178,70
TOE-1.3389 TRA-2,9573 TC3 -.50J9 BkLI -,2607
ROE -.3970 RRA ,2833 A_3 -.0874 FAV .01539
FOE I .2371 FRA 2.0436 FC3 -.2148 6SP 8454
BOE 1.3963 i_A _.9/09 _3 ,3143 FSP -454
INC 3.7798 v1 50.]20
APO i56.99 V2 35.207
ETC 165.88 CLP 1.91
RAP 355.77 (_CC 2.021!








ST 1185,2 .T_ _96.0,_5 1037,6
OR? .6775 CRS .7696 (ST .9907
LSA 1586._ NSA 2_9,2 5SA 16.8
ELI 1202.6 EL,? 214.6 ALF 9.92
L_UNCHOATE NOV 16 19_8 FLIGHT TI_ 118.00 ARRIV_L OATE MAR 24 1969
119.57 S_ 119.35 ECC ,31340 IN(:
1_0.37 T_P 269.94 RCk 91.95 APO




HELI(X[NTR!C CONIC DISTANCE[ 501.959
RL 147.92 LAL -.00 LOL 53.70 VL ._._ GAL |2_0'Z _ B_.13
RP i07.66 _AP 3.37 LOP 173.33 _IP _.788 G_P -17.4J AZP 9|.91 TAL
RC 47.437 GL 13.08 GP -4.72 Z_. 40._4 ZAP 4.7_ [rs 97.03 ZAE
PLAN_TO(ENTR_C C_NIC
C3 5_.206 VHL 7,_9 OLA 18.01 _ 8.71 i_ 6_.1 _EL 13.400 PTH Z.4_ VHP 11.203 OPA -9.84 RAP 357.65 ECC 1.9579
LNCH A_TH LNO4 T|NE L-I TIME INJ I.AT _NJ _ ZNJ RT AS( INJ AZI4TH INJ TIME PO CST TIM INJ E LATINJ Z LONG
gO.O0 fl 47 8 3077.36 -_7.4§ 10_.04 157.0_ 82.74 6 _ _6 _477.6 -18.17 93.45
_0.00 _ 41 17 4526,45 10,37 190,40 245,?0 63,50 23 56 43 _J26,5 6,73 J83,62
100.00 7 19 8 2_80.89 -_)9,25 20.46 157._0 83.55 8 5 29 2180,9 -29,84 71,71
100.00 23 5! _ 42'98.35 11.99 J72.79 244.8_ 62.41 25 3 _5 3698.3 8.20 166.05
110.00 8 50 41 2494.46 -33._4 _._3 Z_7.82 85.69 9 32 15 1894.5 -34.17 49.99
I10.00 0 40 50 4157.54 16.J1 159.7_ 24_.49 59.44 I 50 8 3557.5 !1.93 153.14
OIFrERI_NT|AL CORI_CTION_ MIOTCOUR_ _ECUT|CN ACCUR4C? ORBIT 0_T[RMINAT|ON ACCL_RACY
70E-J,3479 TRA-2,93S1 TC_ -.3000 BAU .2447 SGT 2_?0,3 _G_ 373,3 SG3 171.7 5T 1_28.2 SR 277,3 55 IO83,3
RO( -.359! RR_ .ZP'AJ RC3 -,0941 _/_J ,0J623 RRT -,16E0 _ ,1939 RTT" -,9'264 CRT ,6701 CRS .7637 C$? ,9907
rOE 1.3_07 FRA _.1252 FC3 -._4|3 8SP 7666 _ _597.3 R_3 -.0374 R13 .9265 LSA 1645.9 _5_ 222,2 SSA 16.B
1.3949 _RA 2.9477 _3 .3144 F_ ° -501 _1 2571.1 _2 _.2 THA 178.59 ELI 1242.6 EL_ L_O3.5 ALF 8.84
LAUNCH OAT[ NOV ]6 1968
"H_LIOCENTRIC CONIC
RL 147.92 LAL -.00
RP 107.69 LAP 3.34
RC 46._74 GL 13.96
PLAM_.TOCENTRIC CONIC
(3 54.710 VHL 7,397
LNCH A_MTH LN_H 711_
90.00 5 37 1
90.00 22 50 48
100.00 7 9
I00.00 0 4
110.00 B 43 Z2
110.00 0 47 34
FLIGHT TINE 130,00
0ISTANCE 308.808
LCt, 53.70 VL 26,276 GAL 11.57 AZL 96.0_ HCA 122,80 SNA IL:'O.2_ [CC .30194 _NC 3.9757 Vl 30.120
LOP 176.57 VP 36,889 G4P -16.56 AZP 92.16 T_L 149.96 TAP 272,76 RC4 83.92 APO 156.5_ V2 35.189
GP -5,14 _AL 40,29 ZAP 5.21 [T$ 81.17 ZAE 146.05 _TE 207,86 ZAC 91.56 [TC 166.41CLP -.85
OLA 18.95 RAL 8.65 RAO 65_.0 V_L 13.269 PTH 2.42 VHP J0.725 OPA -9.47 RAP 359.53 ECC 1.9004
L-I TI14_ _NJ LAT INJ LONG INJ RT kS( INJ AZNTH INJ TIME PO (ST TIN INJ 2 LATINJ _ LONG
5099.29 -27.25 103.60 236.17 81.99 6 28 40 2499.3 -28.05 95,03
4474.28 8.77 187.40 244.87 62.97 24 5 23 _874.3 5.08 180.67
2799.58 -29,10 8t.83 156.45 82.85 7 56 37 2199.6 -29.79 73.10
4_49.2I 10,43 169.9_ _43.99 61,83 1 15 18 _649.2 6,58 163.3]
2507,35 -33,87 _0._3 _7.04 8_.I0 9 _5 9 1907.4 -34,18 51.00
4114.21 14.59 157.31 241.56 58.74 ! 56 8 3514.2 10.35 !50,78
MIO-_ EY_CUT|ON ACCURACY CI_IT OETERNIN_TION ACCURAC_
9_,T _35.3 _ 361.0 SG3 186,2 ST 1268,5 S_ 256.8 SS 113_.5
_RT o,_009 _ ._93 RIT -,93_6 CRT ,6577 CR5 ,7543 CST .9904
_,8 _59.9 #23 -.0393 RJ3 ,93_7 LSA 1706.1 NS_ 215.6 SSA 16.3
S(;! L_36,3 _ 3_3.5 THk 178.39 ELl J2BO.0 EL2 191.7 ALF 7.76
01FF£RIENTIAL CORRI[CTIONS
T0_-1.3531 TRA-2.9079 TC3 -.2823 8AU ,2191
ROE -.3207 RRA ._633 RC3 -.1005 r_u ,01714
FOE 1.4131 IRA 2.2125 re3 -.2712 BSP 9385
BOE 1,390£ BRA 2.91_ 0C3 .2996 rt:k° -55i
ARRIVAL 0ATE NAR 26 1969
L_UN(,H OATE NOV J6 1_68 FLIGHT TZME 132,00 ARRIVAL 0ATE _AR _8 1969
H_LIC(ENTRIC CONIC
RL 147.92 LAL -.00 LOL 53,70 VL
RP 107.72 LAP 3.30 LOP 179.81 VP
R( 45.244 6L 14.90 GP -5.63 ZAL
PLANETOCENTRIC CONIC
C3 51.531 VHL 7.179 0L4 19.92 R_L
LNr.H A2_4TH LNO'f TIME L-I TINE
gO.O0 5 25 46 31Z4.30
90.00 23 0 58 4419.82
IO0.O0 6 59 48 2821.04
100.00 0 13 32 41_'11
110.00 8 35 18 2522,27
Ii0.00 0 54 _ 4069.6_
01871U_3[ 315.853
21_.420 GAL IJ.J3 _ZL 85.9'Z H(_ 126.04 ,_4_ 121.O5 ECC .29106 IN(; A.0843 Vl 30.1_O
_.9_2 GAP -15.73 AZP _.41 TkL 149.59 TAP 275.62 RC_ 85.82 _PO 156,28 V2 35.179
40,31 ZkP 6,06 ET$ 68,66 ZAE i47,96 ETE 210,89 ZAC 93,43 ETC 166,69 CLP -_.27









TOE-1,3357 TRA-2,8514 TC3 -,2472 B_UJ ,I957
ROE -.2815 RRk .2_73 RC3 -.1074 FAU .0|961
FOE 1.4946 FRA 2.2933 F(3 -,31_7 85P 10493
BOE 1,3650 BRA 2,8630 BC3 .2695 FSP -628
13,149 PTH 2,40 VHP 10,2610PA -9,J6 RAP 1.39 ECC 1.848]
IN] _ _NJ RT A_,_ _NJ A_4TH IN] T|HE PO CST T|M _NJ 2 LAT IN] 2 LONG
I05.3_3 255.24 91,1_ 6 17 50 2524.3 -27.95 96.85
|84.Z9 _44.08 6_,51 E4 |4 37 3819,6 3.33 177.61
83.40 Z_5.56 82.03 7 46 49 22_1.0 -29.71 74.69
167.09 243.16 61.3J 1 23 _10 359_.1 4.87 1_0.47
61._1_ _6.23 84,42 9 17 20 1_'22,3 -34.18 52.16
154.84 140.64 58.11 2 2 21 3469.6 8.70 J48.39
N|0-_ EI_CUTIO4 ACCL_AC_ _IT OETER_4IN_TION ACCURAC_
S_T _.T _ _49.2 .q_3 201.2 5T 1290.0 SR 234.1 SS 1177.8
RRT -.2f116 RRF .1789 RTlr -._381 CRT .6358 CRS .7385 CST .9897
$_ _1._ 1_3 -.0403 R13 .9383 _S_J749__7 NSA 210.3 $SA 1_.7
_;1 _70.2 _2 337.8 THA 178.08 ILl 1298.7 EL2 ] 79,5 ALF 6.71
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAU_.J.I 0AT£ NOV 16 1_38
HEL iOC[NTRIC C...CN;C
RL 147.9Z LAL -.00
RP 107.75 LAP 3.25
Re 44.357 GL 15.90
PLANE TOC[NTRJ C CON|C
C3 48.678 VHL 6.977
LNCH 42147H INCH TIME
90.O0 5 |3 ID
gO.D0 23 12 0
100.00 6 48 31
100.OO 0 23 16
110.00 B 26 25
110.0(3 I 1.51
FLIGHT TIME 134.00 ARRIVAL DATE MAR 30 1969
0JSTANCE 32Z.508
LOL 53.70 VL Z6.553 GAL 10.7Z AZL 85.80 HC.A 129.27 SMA IZl.B4 ECC .ZBDBI IHC 4.2022 Vl 30.120
LCP 183.D5 VP 37.068 GAP -|4.93 AZP 9"4.66 TAL 149.24 TAP 278.51 RCA 87.62 APO 156.05 V| 35.169
GP -6.18 ZAL 40.40 ZAP 7.Zl ETS 59.67 ZA4[ 149.85 [T[ 214.47 ZAC 95.29 ETC 166.99 CLP -3.72
OLA 20.93 RAL 8.32 RAO 6568.9 VEL 13.040 PTH 2.38 VHP 9.815 DPA T8.94 RAP 3.26 [CC 1.8011
L-| T|I4[ ;NJ LAT |N3 L(_NG INJ RT AS( INJ AZMTH INJ 7114[ PO (:ST TIM |NJ 2 LATINJ 2 LONG
3153,50 -16.68 107.46 254.28 80.13 6 $ 43 2553.5 -27.77 98.97
4362.03 5.25 181.O4 243.35 62.13 24 24 42 $762.0 1.48 174.39
?846.04 -_8.66 85.12 254.65 81.12 7 35 57 1246.0 -E9.59 76.54
4144.73 7.01 164.11 242.38 60.87 1 32 21 3544.7 3.06 157.53
2539.73 -33._ _.73 255.43 83.63 9 8 45 1939.7 -34.17 53.53
4023.80 11.34 152.3Z 239.77 57.54 2 8 55 3423.8 6.98 145.95
L_UNCH DAT£ NOV 16 1968
DIFFERENTIAL CORRECTIONS HI0-_ EXECUTION A(:CURACY CRBIT DETERMIt_TION AC(:UR_(:V
T01[-1.4728 TRA-Z.9447 TC3 -.3384 BALI .L=_'_ _,,T 21J95.0 ,_ 3_.4 S_3 Z"_.7 ST 1437.5 SR 210.0 SS I271.2
ROE ".2423 RRA .2534 R¢3 -.1155 F_UJ .01745 _ -,26_0 _ .3196 RTF -.9386 CRT ._256 CRS .7183 CST .9919
FDI[ 1.6476 FRA 2.4457 F(3 -.3104 8_W_ 7954 _ Z914.9 RL_ -.0692 R13 .9388 LSA 1920.Z MSA 196.7 SSA 16.6
BOil 1.4926 8RA 2.9556 K3 .3518 FSP -5_ S_| _tNS.5 S(_ 327.0 THA 178.19 ELI 1443.5 EI,_ 163.1ALF 5.29
FLIGHT TINE 136.00 /L_IVAL DATE APR 1 1969
HELIOC£NTRIC CCNI(: DISTANCE 329.346
147.92 I..AL -.00 LOL 53.70 VL £*6.678 GAL 10.33 AZL 85.67 HC.A |32.50 _ 122.59 EC(: .27108 INC 4.3314 Vl 30.120
RP 107.79 LAP 3.19 _ 186.28 VP 37.147 GAP -14.15 AZP 92.93 TAt. 148.93 TAP 281.43 RCA 89.35 APO-155.82 V2 35.158
RC 43.625 GL 16.98 GP -6,83 ZN,. 40,58 ZAP 8.$8 ETS 55.44 _ lSJ,f_S ETE 218.70 ZA(: 97.12 ETC 167.31 CLP -5.20
Pt._N_7OC_NTRI( (:_Z(:
(:3 46.093 VHL 6.789 OLA 21.99 RAL 8.04 PAD 6_98,7 V£L 12.940 PTH 2.36 VHP 9.383 DPA -8.81 RAP 5.13 £CC 1.7586
LNO4 A2'MTH LNO4 T|M[ L-J TIME IN| L3LT IN| _ IN| _ A_ IN| AZl4TH IN| TIME PO CST TIM IN| 2 LAT IN| 2 L(_IG
90.O0 4 58 48 3187.93 -_.25 109.gO 253.25 7e.98 5 51 55 2587.9 -27.51 1_1.45
gO.O0 23 24 11 4300.26 3.27 177.5_ 242.68 61.86 24 35 51 3700.3 -.52 170.95
lo0.00 6 35 46 Z975._6 o_B.34 87.33 253.68 80.06 7 23 41 1275.3 -29.42 78.69
I_.O0 0 33 50 ,dO_.|_ 5.J3 1_0._)_ 24J._ _0,51 I 4J 5_ _41_.2 1,16 154.42
110,O0 8 J6 _0 2_:O.IO -]3.49 _4._ _54,59 9_.72 9 5_ 10 J_)0.J -34.14 55.J2
110.O0 1 9"35 _976.09 9.59 149.75 238.93 57.03 2 15 51 3376.1 5.18 143.43
DIFF[I_NTIA_ CCRI_CTJON.q NIO-COUR_ IX[CUT,ON ACCURACY OR_|T O_T[RMINLAT|ON A(:CURA(Y
TDI[-1.4697 TRA-2.8909 TC3 -.3OZl BAU ._10 S6T _37.7 _ 331,6 SG3 241.5 ST 1470.2 SR 182.7 SS 1329.5
-.ZOO2 RRA .2_41RC3 -.1231F_ .01886 RRT -.339_ _ .3946 RTF o.9433 CRT .5764 ORS .6760 CST .,9916
YDE 1.7597 FRA 2.5475 FC3 -.354_ BSP 881J `%8 2956.3 RZ3 o.O755 R13 .9436 LSA 1981.3 XS_ 191.1 SSA 15.9
BOE 1.4832 _RA 2.90_I 8C3 .3162 F_ ° -667 `%1 293g.8 _ 311.7 THA 177.79 ILl 1474.0 EL2 148.9 ALF 4.14
LAUNCH DATE NOV 16 196B FLIGHT TIME 138.00 ARRIVAL 0ATE APR 3 J969
I'lL IC)(ENTRI C CONI (:
RL 147.92 LAt. -.O0
RP 107.82 LAP 3.1Z
RC 43.055 GL 18.13
PLANE TOCI_NTRI C CONIC
(:3 43.787 VHL 6.617
LNO4 A2'MTH LNCH T|_
50.O0 4 4Z 8
90.O0 23 38 I
IO0.00 6 _I II
1O0.O0 0 45 35
110,00 8 5
110.O0 1 17 54
DISTAIn[ 336.179
LOL 53.70 VL _6.794 GAL 9.95 AZL 85.53 HCA 135.72 S_4A 123.29 £(:(: .26191 IN(: 4.4746 Vl 30.IE0
LOP 189.52 VP 37.220 GAP -13.40 AZP 93.21 TAL 148.66 TAP 2_4._ RCA 91.00 AP0155.58 V2 35.147
GP -7,59 ZAL 40.85 ZAP 10.13 [T5 49.21ZA[ 153.32 [T[ 223.68 Zk( 98:94 ET(: 167.68 (:LP -6.73
OLA 23.11RAL 7.69 RAO 6568,7 V_L 12.851PTH 2.34 VHP B.967 OPA -8.79 RAP 7.01 E(:(: 1.7206
_-| T114[ INJ4._T INJ LONG INJ RT AS_ |NJ AZl4TH INJ TJl4_ PO CST TZM _NJ 2 LATINJ 2 LONG
3229.43 -25.68 112.80 2_.15 77.64 5 35 _8 2629.4 -27.13 104.45
4232.96 1.10 173.82 242.11 61.1'0 24 48 34 5633.0 -2.69 167.19
2910.05 -27.90 89.82 252.67 78.81 7 9 41 2310.1 -29.16 81.24
4027.57 3.09 157.62 241,01 60.25 1 52 45 5427.6 -.B9 151.10
2584.15 -33.27 66.14 253.74 81.65 8 48 26 1984.1 -34.06 56.99
3926,24 7.73 147.0_ 238.15 56.60 2 23 21 5326.2 3.28 140.82
DIFFER[NTIAL CORR[(:TIONS MI0-C_UR_[ E_CUTION ACCURA(:Y OR_|T OETERNINAT|ON A(:(:UR_(:Y
TDI[-J .4768 TRA-2.ll4JO T(13 -.274_ _ .17_| SGT 21_,7 _ 3_.4 _ 26_,4 ST 1509.6 SR 155.3 S5 1394.7
ROE -.1555 RRA .25gO R(:3 -.1314 F_.I .0_O27 RRT -.4251RRF ,4836 RTF -.9474 CRT .4905 CRS .5989 (:ST .9914
FOE 1.8897 FRA 2.6384 r(:3 -.4008 BSP 9495 _ 3004.7 R_ -._48 RJ3 .9479 LSA ,_05_.6 MSA 185.4 SSk 15.2
BO_ 1.4850 BRA 2.8528 BC3 .3042 FSP -748 ,%1 2990.0 `%_ 296.9 THA 177.30 £L1 1511.5 £L2 133.5 ALF 2.87
L4UNO4 DATE NOV 16 19¢58 FL|G_T TIME 140.00
HE3.IO_ENTRIC COMI(: DISTANCE 343._01
RL 147.92 LAL -.O0 LOL 53.70 VL 2$.gOZ GkL 9._=0 AZL 85.38 _ 138.95 Sl4A
RP 107.86 LAP 3.04 _ i92.75 VP 37._7 GAP -1_.67 AZP 93.50 Tlq. 148.4_ TAP
R_ 42.657 GL 19.37 GP -8.49 ZAL 4I.Z_ ZAP 11.85 ITS 46,45 Z_E 154.71ET£
PLAN[TOC£NTRI(: CONIC
C3 41.755 VHL 6.462 DLA 24.30 RAL 7.Z5 RAO 6568.6 VI[L 12.772 PTH 2.32 VHP
LNCH A214TH _ TZM[ L-| T_I4[ |NJ LAT |NJ L_ INJ RT A_ |NJ AZNTH |NJ TIH[
90.O0 4. L=_ 17 3280.91 -24.88 116.36 2_0.95 76.0_ 5 16 58
90.O0 23 54 Z_ 4157.53 -1.33 169.61 _41.69 61.71 25 3 40
IO0.OO $ 4 13 2952._7 o_7.)! 9"4.82 251.59 77.34 6 53 25
IO0.O0 _ 59 4 3961.40 .85 153.99 240.48 60.J2 2 5 5
110.O0 7 52 43 2612.82 -32.96 68.32 252.87 _0.39 B 36 16
110.O0 1 27 3 3873.62 5.75 144.30 237.43 56.25 2 31 37
DIFFERENTIAL (:O_RECTION_ NIO-_ EXECUTION ACCURACY
TDI[-1,_O14 TRA-2.90|6 TC3 *,2561 _ .|_30 _T _051,5 _R _52._ ,_G5 7.85.9
RI_ -.IO71RRA .Z/_91RC3 -.1404 FAU ,0_150 RRT -.51g_ RRF .58_O RTF -.9510
FO[ 2.0447 FRA 2.78_ FC3 -.4457 BSP 98_H3 SC_ 306c_,3 R_5 -.0997 R13 .9516
80£ 1.5052 ERA 2.8145 B(13 .2920 F.qP -923 `%1 3056,2 .%2 285.4 THA 176.73
ARRIVAL DATE APR 5 1969
123_96 EC(: .25387 INC 4.6352 VJ _0.120
_7.37 RCA 92.57 APO 155.36 V2 35,135
L:_'_3.46 ZA(: 100.74 ETC 168.09 CLP -8.50
8.567 OPA -B.93 RAP 8.90 E(:(: 1.6872








ST 1562.3 SR 123.3 55 1470.6
CRT .3229 ORS .4418 (:ST .9915
LSA 2141.5 MSA 179.8 SSA 14.4
ELI 1562.8 EL2 116.7 ALF 1.47
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69
LAUNCH DATE NOV 16 1968
14EL IOCENTR IC CONIC
RL I47.92 LAL -._0
RP 107.89 LAP 2.95
RC 42.436 GL Z0.73
PLANE TOCENTRI C CONIC
C3 39.995 VeiL 6.324.
LNCH A2't4TH LNCH TZlA_
90.00 3 57 29
90.00 0 18 50
100.00 5 43 52
100.00 I 15 8
110,0(3 7 38 9




FLIGHT Till[ JAZ.00 ARRIVAL DATE APR 7 i969
0|STANCE 349.813
27.003 f,AL 9.27 AZt. BS.|B _ I42.I7 ,S,q4 124.59 EEC .24514 INC 4.8180 vJ _].120
37.349 GAP -11.95 AZP 93.BJ TAL I48.2| TAP 290.38 RCA 94.05 APO 155.13 v2 35.123
41.69 ZAP 13.75 ETS 44.73' ZAE 155.74 £TE 256.04 ZAC 102.53 ETC 168.59 CLP -9.92
OLA 25.56 RAL







D|FFERENT IAL CORRECT lENS
T01r-1.53'59 TRA-2.7633' TO3 -.2408 BAU .15J7
RO£ -.0550 RRA ,;_53 RC3 -.150J FAU .02"265
roe 2.225A rRA 2.91_ F'¢3' -.4g04 BSP 10042
80( 1.5568 BeA 2.7780 BE3 .2837 FSP °899
I_UNCH OATE NOV 16 I9_8
HEL |CX::ENTR|C r.,CN I C
RL I47.9_ LAL -.00
RP 10"1.93' LAP Z.85
RC 42.3'9a GL 2Z.ZZ
PLAN[TOCrNTR|( O_N|C
(:3, 38.512 VHL 6.206
LNO4 A2'I.ITH LNO4 TIN_ IN| LAT
gO.O0 3 23 13' -21,74
gO.O0 0 47 53' -7.B6
IO0.O0 3 J8 Iz -25.Z0
_00.00 I 3'5 3'5 -4.66
I|O.O0 7 21 | -31.94
JlO.O0 J 49 16 J._
O|FFERENTIAL _CTICNS
T01E-l.SYJ4 TRA-2.7157 TC3' -,Zjil8 I_U .1399
RO( .0089 RRA .3'097 R(3 -.J610 FAU .0?.400
FO[ 2.4_02 FRA 3'.0511 Irc3' -.3395 8SP 10,56|
BOE 1,5714 _A 2.73'3'3 BE3' .2717 FSP -969
6.71 RAO 6568.5 VEL 12.703 PTH f.3I VHP 8.186 0PA °9.24 RAP 10.81 ECC l ,6582
INJ LON_ INJ RT A,f_ INJ AZNTH INJ TINC PO CST TIN INJ 2 LAT INJ 2 LONG
120.92 249.57 74.03' 4 53 17 2748.0 -25.66 112.80
164.65 241.50 151.97 I 26 5638 5468.7 -7.91 157.94
96.51 250.40 75.57 6 33' 57 2405.0 -28.19 88.13
149.90 2,tO.11 60.13 2 19 55 3286.9 -5.64 143.35
_)._4 RS|._ 78.90 8 _ 16 2047.4 -33.73 61.90
141.34 256.82 55.98 2 40 57 3217.3' -.88 135.13
NIO-_ E_ECUTION 4CCUR,tCY CREIT OETERNIPttTION ACCURACY
S¢,T 3119.4_ 347,_ SG3 311._ ST 1621.6 ,_ 98.7 ss 1555.6
i_T -.619_ _ .6867 RTf -.9543 (RT -.0294 CRS .0977 CST .9917
3|38.7 RZ3 -.1159 R13' .9550 L$4 2242.4 MSA 174.6 SS4 13.7
S_| 3/261_ _ 2P'_.0 THA 176.02 f'LI 1611.6 EL| 98.7 4Lf 179.90
FL|GHT Tit( 144.00
OISTM_£ 356.61 !
ARRIVAL OAT[ APR 9 1969
LOL 55.7'D VL Z7.096 GAL 8,93 A2_ 84.97 _ 143.39 SNA
LOP 199.20 VP 37.404 GAP -|J.Z6 AZP _4,,,|4 TAt.. 148.03' TAP
GP -10.87 ZAL 42.30 ZAP 15.84 ITS 43.86 Z,t_ J56.26 ETE
OLA 26.93' RAL 6.06 RA0 63_.3 V[L |2.644 PTH 2.30 VHP 7.823 OPA -9.78 RAP 12.77 EEC I .63_8
L-J T|I_ |NJ L.CNG _NJ RT A_ |NJ AZMTH INJ TIME 1:10 C$T TIM INJ 2 LAT IN| 2 LONG
3444.90 _27._II 247.81 71.39 4 ZO 38 _844.9 -24.08 JJ9.45
3932.72 1341.10 241.75 62.71 1 53 46 3'352.7 -11.46 151.27
3074.21 101.27 Z49.0| .73.37 6 9 _°6 2474,2 -27.24 93.06
3'798.64 J45.04 240.01 60.44 2 38 54 3198.6 -8.56 138.43
ff_9.91 74.10 231.03 77.1f 8 5 51 f089.9 -33.38 65.17
3'755.71 1_J.|2 _56.}3 55.84 2 5J 52 3155.7 -3.23 131.91
NIO-00URSF'. _CUTION ACCURACY ORBIT 0ETERt4|NATION ACCURACY
SAT 3176.1 S&q 378.0 S_3 3'39.8 ST 1678.3 SR 96.8 SS 1646,5
RRT -.7160 RRF .7841 R1T -.9575 CRT -.5729 CRS -.4656 CST .99J9
_|_.5 1_3 -.J344 R13 ,9584 L.f_ 2_46.8 NSA 170.7 SSA 12,6
_l 3|e7.7 _ LP_..9 THA 175.10 ELl 1679.2 EL2 79.3 ALF 178.10
125.18 ECC .23752 INC 5.0291 VI _0.120
293'.42 RC_ 95.45 APO 154.92 VZ 35.111
243.23 74C 104.30 ETC 169.18 CLP -11,59
LAUNCH DATE NOV 16 1968
H(LIOCENTR|C CONIC
Iq. 147.92 LAL -.DO
RP 107.97 LAP 2.75
RC 42.5_4 GL 23.B6
PLANETOCENTRIC CON|C
C3 37.327 VHL 6.110
LN_4 AZNTH LN_H T_14_
- 87.45 I 40 55
92.57 2 23' 52
100.00 4 42 17
I00,00 2 9 IJ
110.00 7 0 14
FLIGHT TIIA_ 146.00 ARRIVAL 0ATE APR 11 1969
DISTANCE 363.395
LOt. 53'.70 VL 27.182 GAL B.65 AZL 84.72 H(A 148.61 .T,NA 125.74 ECC .25039 INC 5.2775 VJ 50.120
LOP 202.42 VP 37.455 GAP -10.59 AZP 94.51 TAL J47.88 TAP 296.48 RCA 96.77 APO 154.70 V2 35.099
GP -12.46 ZAL 43.05 ZAP 18.I6 ITS 43.70 Z4[ 156.16 ETE 250.70 ZAC 106.05 ETC 169.92 CLP -13.32
OLA 28.42 RAL 5.27 RA0 6568.5 VlEL 12.597 PTH 2.28 VHP 7.483 OPA -10.61 RAP 14.79 ECC 1.6143
L-J T|NE _NJ LAT _NJ LONG IN| RT A.f_ _NJ A2_ATH |NJ T|I_ PO C$T T_N _NJ 2 LAT IN| Z LONG
3760.48 -15.68 147.91 244.05 65.99 2 43 36 3160.5 -18.79 140.61
5621.3'3 -15.66 137.7_ _44.04 65.98 3 24 13 3021.3 -18.78 150.42
5175.3'1 -23'.06 |08.01 247.18 70.44 5 35 J3 2575.5 -25.52 100.O8
_I,74 -8.54 138.54 240.43 61.25 3 6 33 3081.7 -12.32 131.78
2743'.50 -51.06 78.03' 249.97 74.94 7 45 57 2143.5 -32.81 69.25
134.50 256.05 5_.84 _ 5 10 3086.3 -5.B7 _28.27
NI0-COURS_ _X_CUTION ACCURACY CR_T DETERMINATION ACCURACY
$_T 3'233.? S(_ 4_0.Z _13' 370.1 ST 1741.4 SR J34.6 SS 1748.0
RRT -.7_7 _ ._56 RTI r -.g_O3 CRT -.9OLD CRS -.8408 CST .992_
S_ 3262._ _3 -.JS48 RI3 .9617 LSA 2465.3 MSA 168.0 SSA 11.4
_l _..3_,0 _ 2_8.5 THA 173.91 [LI 1745.6 EL2 58.2 ALF 176.01
FLIGHT TINE 148.00
OISTANCE 3'70,163'
LOL 53.70 VL 27.L_62 GAL 8.3'_ AZL &1.42 HGt 151.82 StAA
LOP 203.64 VP 3'7.501 GAP --9.94 421 _ 94._'Z TAL 147175 TAP
_P -14.43' ZAL 43.9<3 ZAP _.78 ITS 44.17 ZA_ 155.33 ETE
DLA 30.07 RAt. 4.30 RAO 6_.4 VI[L 1_.564 PTH 2.2B vHP 7.168 DPA -11.81 RAP 16.92 ECC J.6OO3
L-| T]14_ |NJ LAT _NJ _ JNJ RT AS_ _NJ 4ZMTH _NJ T_plE PC) (ST TIM _NJ 2 LAT ;NJ _ LONG
_k_NSI.|I -16.70 163'.19 _43.12 64.62 1 38 56 3361.1 -19.98 155.9_
• IO9.05 -16.68 1_.56 243.11 64.61 4 _0 5B 2_09.! -19.97 115.Z9
• _NSI.|I -|6.70 163'.19 Z43.12 64.62 J 38 56 3561.J -19.98 155.92
MO9.O5 -|6.68 1L_2.56 243.11 64.61 4 2/3 58 2609.1 -19.97 115.29
2814.|7 -29.70 83,09 248.69 72.24 7 20 42 2214.2 -31.84 74.53
.W:O3.9_ -4.53' 130.19 236.09 56.08 3' 22 31 3004.0 -B,96 123.90
NID-O_ [_CUTION ACCURACY ORBIT DETERMINATION 4CCUR4C_
SGT _84.8 _q 510.3 !IG3' 402,0 ST 1807.7 SR 2138.3 SS 1858.5
RRT -.8570 _ ._05 RTF -._O ERT -.9853 CRS -.9578 CST .9924
_4_ 3'324.Z 1_3 -.1745 R13 ._H549 LS4 2595.6 NSA 166.7 SSA 10.Z
S_I _3|4.0 SGZ 2_0.7 THA 172.37 ELI 1819.3 EL2 35.3 ALF J73.52
JlO.O0 2 3 44 _.31 -i.40
D|FFERENTIAL CORRECTIONS
Toe-1.6186 TRA-2.6679 T(3 -.1996 BAU .|319
RO£ .0824 _ .3'43'7 RC3 -.1731FAU _02523'
roe 2.6696 FRA 3.1900 rE3 -.5852 85P I0577
60( 1.6207 ERA 2.6899 BC3 .264_ FSP -108!
LAUNCH OATE NOV 16 1968
HELIOCENTRIC CCNIC
RL |47._2 LAL _._
108.0! LAP 2.63
RC 42.853 GL 25.?2
PLANETOC[NTRI( CONIC
C3 38.416 VHI. 6.D_O
LNO/ ATNTH LNCH TINE
79.42 0 3'2 55
100.58 3 24 9
79.42 0 32 55
100.58 3' 24 9
110.O(_ 6 3'3' 47
110oO0 Z ZZZ7
OIYF[RI[NT|AL C.ORR_(T|OFILS
Toe-1.6?61 TRA-2.6143 TC3' °.179_ _ .JZf#t
ROE .1729 RRA .3'898 RE3' -.t1_9 FALl .O_I
Foe Z.9459 FRA 3.3_5 FC3 -.6_? BSP 10804
i_O[ l.fN_ _RA 2.64_4 _3 ._591 f_o -1179
ARRIVAL DATE APR 13 J969
126.25 ECC .22373 INC 5.5761 vI 50.120
2_1..57 RCA 98.01APO J54.50 V2 35.086
257.97 ZAC 107.79 ETC 170.86 CLP -15.11
I0
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69P
LAUNCH OATE NOV 16 1968 FLIGHT TIME 150.00 ARRIVAL DATE APR 15 1969
HELIOCENTRIC CONIC
RL 147.92 LAL -.DO LOt. 53.70 VL
RP 108.05 LAP 2.51 LOP 208.85 VP
RC 43.347 GL 27.83 GP -16.92 ZAL
PLAM[ TO('[NTR I C CONIC
C5 36.028 VHL 6.002 0LA 31 .95 RAL
LNCJ4 AZNTH LN_H TIME L-I Tilde IN| LAT
74.60 23 49 3,9 4067.15 -17.75
105.40 3, 53, 57 3,296,76 -17.7}
74.60 23, 49 39 4067.15 -17.75
IO5.40 3, 53 57 3296.76 -17.73
II0.00 5 56 51 2916.14 -27.37
110.OO 2 49 51 3495.76 -e.6|
oIFrtrR1ENT IAL CORR1ECTIONS
TD[-1.74_ TRA-2.55_ TC3 -.1598 8AU .J24|
ROE .2891 RRA .4512 RC3, -.2021 rAU .02733
F'DE 3..2657 FRA 3._4374 gO3, -.65G8 6,_ II019
BO[ 1.773,3 BRA 2.5953 _3 .Z576 FSP -1276
LAUNCH DATE NOV |6 1968
0ISTANCE 376.914
27.335 GAL 8.12 _ZL 84.06 _ 155.03 SMA 12(;.74 ECC .2J753 INC 5.9442 Vl 30.J20
37.542 GAP -9.30 AZP 95,39 TAL 147.65 TAP 302.68 RCA 99.17 APO 154.3.1 v2 55.073
45.15 ZAP 23.78 ETS 45.22 Z_ 153.65 rT[ 264.55 ZAC 109.52 ETC 172.07 CLP -16.96
3.11 RA0 6568.4 V[L 12.546 PTH 2.27 VHP 6.887 OP4 -13.51 RAP 19.23 ECC 1.5929
IN| LONG IN| RT ASC IN| A214TH IN| TIN{ PO (:ST TIN IN| Z LAT IN| 2 LONG
171.70 242.22 63.02 24 57 26 3467.2 -21 .23 164.47
||4.65 24"2.21 63.01 4 48 54 2696.8 -El.El 107.43
171.70 242.2E 63.02 24 57 26 3467.2 -21.23 164.47
114.65 242.2| 63.01 4 48 54 2696.8 -21.21 107.45
90.11 246.88 68.68 6 45 27 2316.1 -30.02 81 .91
124.47 2_.78 56.79 3 48 7 2895.8 -12.92 118.02
NI0-COUR_IE r_CUTION ACCURACY CRBIT 0[TIrRMINATION ACCURACY
SGT 33_10.0 _ 62t5.6 SG3 434.5 ST 1879.6 SR 315.2 5S 1979.2
RRT -.6976 _ .9565 RTF -.9656 cRT -.9993 CRS -.9889 CST .9927
SG6 3_18.5 RE3 ,-.1903 RI3 ,9683 LSA 2.742.6 NSA 167.0 SSA 8.8
SG| 3377.5 _ 2"PZ.I TH/ 170.35 ELl 1905.6 F'L2 11.8 ALF 170.49
FLIGHT TIME 152.00 ARRIVAL 0ATE APR 17 1969
H_LIOCENTRIC CCNIC
RL 147._ LAL -.DO
RP 108.09 L.AP 2.37
R¢ 44.O11 GL 30.30
PLANE TOCENTRI C CONIC
C3 36.109 VHL 6.DO9
LN(_ A21¢TH LN(.H TINE
70.25 23 15 47
109.75 4 13 46
70.25 23 15 47
109.75 4 13 46
IIO.DO 4 40 4
110.O0 3 54 33
0 IIrFERENTIAL CORg[C TIOq$
TOE-| .8474 TRA-2.4913 TC3 -.1412 E_4J .1256
ROE .4448 RRA .3314 RC3 -.2186 F_.J .0276|
FOE 3.6)09 F'RA 3.5118 Ire3 -.6668 8SP 11270
BOE 1 .gO02 l_l 2.5473 6C3 .2603 FSP -|375
O 13TJ_I_ 3_$.645
L(_L 53.70 VL 27.403 GAL ?,67 AZL 88._ _ 158.24 _l& 127.19 ECC .21177 INC 6.4129 Vl 30.120
LOP _J2.07 VP 37.579 GAP -8.69 AZP 95,9G I_L |47.37 TAP 305.81 RCA 1(30.25 APO 154.12 V2 35.060
GP -20.12 ZAI, 46.82 ZAP 27.31 ETS 46.88 |AlE |51.02 [Tr 270.09 ZAC Ill .24 ETC 173.7| CLP -18.85
0LA 34.0_ RAt. J .60 RA0 6S(dL4 VEt. 1_.549 PTH 2.27 VHP 6.652 0PA -15.88 RAP 21.80 ECC I .5943
L-I T;I_ _NJ I._T ;NJ _ ZNJ RT AS( ;NJ A214TH ZNJ T|ME PO CST T|M IN| 2 LAT IN| 2 LONG
4133.77 -|8.8| |78.96 241.34 61.08 24 25 | 3553.8 -22.52 171.80
321|.Z6 -|6._ 100.67 241.34 61.07 5 9 17 21511.3 -22.51 101.51
4133.77 -18.61 1711.96 241.34 61.O8 24 25 | 3553.8 -22.52 171.80
3211.28 -J8.l)O IO8.67 241.34 61.07 5 9 17 2611.3 -22.51 I01.51
3137.19 -El .l| IO4.21 242.6_ 62.47 5 32 21 2537.2 -24.62 96.83
3275.86 -16.53 1J2.36 239.98 59.65 4 49 11 2675.9 -213.44 IO5.41
NI0-_ ELOCUTION ACCURACY ORBIT DETERMINATION _CCURAO'
,%T 3369.1 ttGR 789.2 S_3 465.q ST 1{)60.3 SR 462.1 55 2108.2
RRT -.9_35 _F .9772 R1T -.9G79 CRT -.9988 CRS -.9974 CST .9931
SC_ 3460.3 R_3 -.|960 R|3 .9718 LSA 2910.7 MSA 169.0 SSA 7.3
SGI _447.7 SG_ 295.6 THA 167.70 _'LI 2013.9 EL2 22.5 ALF 166.75
LAUNCH 04TE NOV 16 1968 FLIGHT TIME 154.DO kRRIVAL DATE APR 19 1969
HELIO(ENTRIC CONIC DISTANCE 390.356
RL 147.92 LAL -.DO LOL 53.70 VL 27.465 GAL 7.65 AZL 82.97 HC_
RP 108,15 LAP 2.23 LOP 215.28 VP 37.612 GAP -8.09 AZP 96.67 TAL
RC 44.838 GL 33.25 GP -24.33 ZAL. 48._0 ZAP 31.57 ETS 49.16 ZA[
PLAM[ TO_ENTRIC CONIC
C_ 56.966 VHL 6.080 0LA 36.53 RAL _59.62 RA0 6_68.4 VEL 12.583 PTH
LNCJ-I AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT AS(:
65.89 22 43 B 4234.21_ -19.84 185.96 240,50
114.11 4 32 40 3142.70 -19.82 103.87 240,49
65.89 22 43 B 4234.210 -19.84 185.96 240.50
114.11 4 32 40 3142.70 -19.82 103.87 240.49
65.89 22 43 8 4234.20 -19.84 185.66 240._0
114.11 4 32 40 3142.70 -19.82 103.87 240.49
OlFFER[NTIAL C,CRRI[CTION5
T0_-I.9860 TRA-2.4210 TO3 -.1260 6AU .1315
RO£ .6642 RRA .6337 RC3 -.2345 FAU .02734
_OE 4.O371 _RA 3.5089 FC3 -.6403 6SP 11552
80E 2.0942 8RA 2.5025 6C3 .2662 FSP -1452
161,44 SMA 127.60 ECC .20644 INC 7.0339 Vl 50.120
147.52 T_P 308.96 RCA 101.26 APO 153.95 V2 _,047
147.21 ETE 274.45 ZAC 112.93 [TC 175.97 CLP -20.77
2.28 VHP 6.488 0PA -19.15 R_P _4.84 ECC 1.6084
IN| AE'NTH IN| TIME PO CST TIN IN| _ L_T IN| 2 LONC
58.67 23 53 42 3634.2 .-_p_B4 178,91
58.66 5 25 3 2542.7 2_.8- 2 96.82
58.67 23 53 42 3634.2 -25.64 178.91
58,66 5 25 3 2542.7 -23.62 96.82
58.67 23 53 42 3634.2 -23.84 178.91
58.66 5 _5 3 2542.? -23.82 96.82
ORBIT OETERNIN_TI_e_ _CCURAC_
ST 2056.3 SR 664.5 SS 22_Z..0
CRT -.9963 CRS -.9996 C5T.9936
LSA 3109.1MSA 17_.8 SSA 5.8
£L1 2160.3 EL2 54.5 ALr 162.14
LAUNCH DATE NOV 16 1968
MIO-COL/RS£ EXECUTION ACCURACY
SGT 3404.| _,R 1012.7 S_3 488.9
RRT -.9393 RRF .988| R1T -.9701
SC,6 3551.6 1_3 ".1962 RI3 .9757
_J 3535.8 SG2 334.4 THA 164.24
FL_.4T TINE J36.00 ARRIVAL OATE APR 21 t969
HELIOCENTRIC CONIC_
RL 147.92 LAL -.DO
RP IO8.17 LAP 2.09
RC 45.818 GL 36.87
PLANETO(ENTRI( CONIC
C3 39.106 W4L 6.254
LNO'I AZNTH LIq_,_4 TIM_ L-I TIME IN| LAT
61.23 22 9 3 4316.1| -_.72
118.77 4 45 14 3089.24 -_.70
61.23 2_ 9 5 43|6.11 -20.72
11B.77 4 45 14 3_9.24 -_I_.70
61.23 22 9 5 4316.11 -_0.7"Z
118.77 4 45 14 3089.24 -_.70
OIFFERENTIAL CORR[CT|OMS
TDE-2.1979 TRA-2.3443 TC3 -.|15_ 6AU .14|6
R_ .9896 RRA .757J RC3 -.24_0 FAU .02523
FOE 4.4542 FRA 3._3 rC3 -.5_5 _P 11953
BOE 2.4104 8RA 2.4635 6C3" .2708 FSP -1469
O| STMqK_E _7.044
LCL 53.70 VL 27.521 GAL 7.44 AZI. _.10 PICa
LOP 216.46 VP 37.641 GAP -7._0 AZP 97.6?. TAt.
GP -_J._ Z_. 50.9e ZAP _._0 £TS !32.|4 Z,t£
164.64 SMA 127.99 ECC .20153 INC 7.9026 VJ 30.120
147.47 TAP 312.11 RCA 102.19 APO 153.78 V2 55.033
14|.89 ETE 277.76 7AC 114.56 ETC 179.21 CLP -22.63
Ol._ 39.5(3 R_. 356.93 RAO 6368.3 VlCL 12.668 PTH 2.30 VHP 6.443 0PX -23.68 RAP 28.67 ECC 1.643.6
IN| LONG IN| RT ASC IN| AZNTH IN| TIN[
|93._ 239.64 5_.59 23 2J |
100.0_ Z39.63 55.58 5 _ 44
193.2'¢ 239.64 35.59 _3 21 J
I00.0_ 239.63 33.58 5 _ 44
1_3.L_ _3e.64 55.59 23 21 !
|DO.OIl 239.6_ 55.58 5 36 44
MID-_ EXECUTION ACCURACY
_k;T _43_.6 S_R 13|3,1 .%3 496.9
RRT -.9488 _F .6935 RIT -.9723
3¢_80.6 RE3 -.|_5 RI3 .9603
SGI _'_60.1 SG2 _9.6 7HA |59.85








ST 2180.0 SR 946.0 $5 2367.7
CRT _.9945 CRS-I.O000 (5T .9942
LSA 3349.8 MS_ 177.9 SSA 4.4
ELI 2374.7 EL2 90.7 _LF 156.62
J1
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69
LAUNCH 0ATE NOV 16 1968 FLIed.IT TII4[ 158.0(3 ARRIVAL 0ATE APR 23 1969
0!STAKE 403.706
LOL 53.70 VL 27.573 (;AL 7.25 AZL 80.79 I'KA 167.83 StAA 12B.34 ECC .19703 IN( 9.2130 Vl 30.120
LOP 221.69 VP 31.667 GAP -6.93 AZP 99.01 TAL 147.44 TAP 315.27 RCA 103.05 APO 155.63 V2 3fl.020
OP -37.67 ZAL 54.38 ZAP 43.79 ITS 55._N; Z._q[ 154.46 [TE 280.45 ZA(: 115.97 ETC 184.07 CLP -24.71
DLA 43.10 RAL 355.02 RAD 6568.7 VEL 12.849 PTH 2.34 W.IP 6.629 0PA -29.92 RAP 53.96 ECC 1.7198
L-I TD_ IN! LAT IN! _ INJ RT ,AS( IN! A214TH |NJ TIlE PO CST TIN IN! 2 LAT IN! 2 LONG
4406.93 -21.15 201.48 2M.62 51.52 22 44 19 3806.9 :'25.98 194.93
3054.88 -21.13 97.46 238.61 51.52 5 45 8 2454.9 -29.96 90.91
4406.93 -21,15 201.48 238,62 51.52 Z2 44 19 3806.9 -25.98 194.93
3054.88 -21.13 97.46 238.6| 51.52 5 43 8 2454.9 -25.96 90.9J
4406.95 -21.15 2OI.48 238.62 51.52 22 44 19 3806.9 -25.98 |94.93
3054.88 -21.13 97.46 238.61 51.52 5 43 B 2454.9 -25.96 90.91
HCL IO([NTRIC CONIC
RL 14T.92 LAL -.00
RP 108.21 LAP 1.95
RC 46.944 GL 41.47
PLANETC_ENTRI(: CONIC
(:3 43.756 VHL 6.613
LNO4 AZHTH LNCH TIME
56.04 21 30 52
|25.96 4 52 14
56.04 21 30 52
123.96 4 52 14
§6.04 21 30 52
125.96 4 52 i4
OIFF_.RENTIAL CORR[C TIGNS
TOF-2.96_ TRA-2._S46 I"(3 -.1J33 BAU .t539
ROE 1.4997 RRA ._(] RE3 -.2376 IrAU ,021317
FOE 4.7989 _'RA 2.9782 F(3 -_.3_J92 8SP 12530
BOE 2.9686 BRA 2.4317 8(:3 .2632 FSP -1434
1410-_U_ t_CUTIGN A_ACY GROZT OETE_4INATION 4CCURACv
_T _88.5 _ 1/_0.6 _3 47_.6 ST 2361.5 M JS_?.O $S 7457.5
RR_" -.9543 _ ,_57 R1T -.9750 CRT -.9939 CRS -.9999 CST ,9951
3880.9 R23 -.1632 RI3 .9_57 i-SA 3656.4 liSA 183.7 SSA 3.1
_.e| 3853._ 5_. &59,_ ?HA 15&.66 ILl 2710.6 EL2 12_.6 ALF 150.56
LAUNCH DATE NOV 16 I_N58 FLIGHT TINE J_:_.O0 ARRIVAL 0ATE APR 25 1969
H[L IGCENTRI C CCN|C
RL 14T.92 LAL -.IX)
RP J08.2=J LAP 1 .?el
RC 48.205 GL 47.48
PLAHETO(rNTRI( CCNIC
C3 54,339 VHL 7.372
LNO_ A_T_ LNCH TINE
_0.21 20 44 16
129.79 4 49 29
• 0._1 20 44 J6
129.79 4 49
50.21 20 44 |_
I29.79 4 49 29
OIFFERI[I_T IAL CORRECTIONS
T02-3.5067 TRA-2.IgO_ TO3 _.124_ _ .1638
R_ 2.5265 RR_ .9482 RC3 -.I_I F/_J .01073
roe 4.877_0 FeA 2.2574 rE.3 -.ITS0 OSP 13412
_0([ 4.0431 _RA 2.38_) 8C3 ._2_3 F_P -IL:_5
O_SY_M¢IE 410.335
LOL 53.70 VL 27.6_I GAL 7.07 AZL 78,_7 HCA
L_P L_4.B9 VP 37.689 GAP -6.38 _P 10!.30 TAL
GP -48.29 ZAL 59.20"24P SZ.SS rTS 61.22 ZA_
171.01 J_4A 128.67 ECC .19295 INCII .4324 Vl ]O.120
I47.42 TAP 318.42 RCA 105.84 APO 155.49 V2 35.OO7
124.08 ETE 283.72 ZAC 116.89 ETC 191,90 CLP -24.82
OLA 47.44 RAL 346._3 P-AO 6_.0 _L 13._5_ PTH 2.42 VHP 7.332 OPA -38.24 RAP 42.27 £CC 1.B943
L-| T|NE |NJ i..41 |NJ LO_ JNJ RT AS_ JNJ'AZI, ITH _NJ TII_ PO (:ST TIM IN! 2 LAT IN! 2 LONG
4_JIB.03 -_0.35 _tl.OI 238.93 46.17 21 _9 34 3918.0 -25.77 205.O2
3052.18 o_0.34 96.47 _36.92 46.17 5 40 21 2452.2 -25.T_ 90.48
4518.03 -20.35 ZII.OI 238.93 46.17 21 59 34 3918.0 -25.77 Z03.02
3(152.1_ -20.34 96.4? 238.9_ 46.17 _ 40 21 2452.2' -25.T5 90.48
45j9.03 "Z0.3_ _I|,0| 2_.9_ 46,17 21 59 34 3918,0 -25.77 205.02
3052,18 -20.34 96,4? 238.9_ 46.17 _ 40 21 2452.2 -25.75 90,48
M_O-COUR_ rY_CUT_ON ACCURACY ORB|T OETERNINATION ACCURACY
S_T Y_02.I SGR 2129.3 SG3 39?.2 ST 2678.9 SR 1957.6 SS 2449._
RRT -.9569 f_F ._J_5 RIT; -.9793 CRT -.9943 ORS -,9997 CST .9963
5(_ 4J84,4 R_ -*J27_ RI3 ,9915 LSA 4064.1 MS/, 188.4 SSA I .9
_1_1 4149.8 _ 5_.9 THA I49.95 ELl 5244.5 £L2 162.2 ALF 145.6!
LAUNCH DATE NOV 16 1968
HELIOCENTRIC CONIC
RL 147.92 LAL -.00
RP 108.29 LAP 1.6l
RE 49.590 GL 55.28
PL4N[TC_ENTRIC COLIC
C5 P5.095 VHL 9.2'25
LNOt ATMTH LN(H T_I4_
44.39 19 42 42
135.61 4 25 49
44.39 19 42 42
135.61 4 2_ 49
44.39 19 42 42
I35.61 4 25 49
FLIGHT TINE: 162.00 4PR 27 t969
OISTANCE 416.910
LOL 55.70 VL 27._3 GAL 6.92 AZL 73.97 PICA 174.16 SI4A 12_.96 E((: .18927 Vl 30._20
LOP 228.08 vP 57.'_8 GAP -5.85 AZP |05.95 TAL 147.58 T4P 521.54 R(:A 104._5 V2 34.994
GP -62.54 ZAL 66.30 ZAP 64._0 ETS 71,90 ZAE 109.72 ETE 292.49 ZAC 116.95 (:LP -2_.95
DLA 51.99 RAL 336.15 RAO 6569.7 V_L 14.368 PTH 2.61 VHP 9.481 DP4 -48.00 RAP 57.57 ECE 7.4004
L-I TII4_. ZNJ LAT IN! _ ;NJ RT AS(: ]NJ AZMTH IN! TJNE PO CST TIN IN! 2 LAT IN! 2 LCNC
4669.64 o16.35 LP21.79 232.91 59.92 21 0 51 4069.6 -22.40 216.66
5113.39 -16.35 _12 232.89 39.92 5 I? 43 2513.4 -22.59 92.99
4669.64 -16.35 _1.79 2_2.9J 59.92 21 0 31 40_9:6 -22.40 216.66
31i3,59 -16,33 9_.|2 232,_9 39.92 5 17 43 2513o4 -22.39 92.99
4669.64 -16.35 L_1.79 232.91 39.9_ 21 0 31 4069.6 -22.40 216.66






T01[-5.416_ TRA-2o1_I_3 T(3 -.16_ BAU ,_OgO
ROE 3.400? RRA .64_ RE3 -.0715 FAU'-.00_J_
r0E 4.3978 FRA 1.2575 F(:3 .0403 B_P 14314
OOE 6,3953 _;'A 2._.'K_9 _C3 .1937 f:SP -811_
NIO-CCUR_IE E_ECUTION ACCURACY ORBIT OET_INATION A(:C_RAEv
SGT 401_.0 SGR _j4.3 SG3 _.3 ST 5426.8 SR 2121.5 SS 2259.1
RRT -.9532 RRF .9_73 RTF -.9889 CRT -.9951CR$ -.9989 CST .9986
SCAB 4587.8 R_3 -.0783 213 .9968 L_ 4616.4 MSA 196.2 $SA " 1.1
S_1 4_49.5 _ Sg|.I THA 151.77 ELI 4026.2 EL2 179.2 ALF 148.30
LAUNCH OATE NOV 16 1968 FLIGHT TINE 164.00 ARRIVAL OAT£ APR _9 1969
t_LIO_ENTRI(: COMIC
RL 147.92 L_L -.00
RP i08.33 i._P 1.44
RC 5i.091 GL 62.12
PLAt_TO_NTRIC CONIC
C3 253.ZZ_ VNq. 15.913
LNO.LA214TH LNO4 TIME LF| TZNE IN! LAT
44.26 I8 34 I2 4868.11 -_._8
135.72 3 17 38 3310.40 -5.87
44.28 18 34 12 4868.11 -}.8_
135.72 3 17 38 331D.40 °5.87
44.25 18 34 12 4B68.11 -5.08
135.72 3 17 58 3310.40 -3.8?
DIFFERENTIAL (._RRIECTIGNS
ROE-£.60_3 _R_-J.5"I't'B R(.3 -.1536 rI_J-.O25?Z
FOil 5.6353 FRA .4141F(:3 .08T9 B_ke 15339
_0212.8706 BRA 1.¢02"Z _C3 .2940 FSP -388
DISTANCE 423.319
L CL 53.70 VI.. z'r.?o2 GAL 6.81AZl. 39.24 NCk 177.18 St4A 129123 E((: .18624 INC_0.7530 Vl 30.i20
231.28 VP 37.7_5 GAP -5.57 A2eP I_13.72 TAL 147,27 TAP 324.45 RCA J05.16 APO 153.30 V2 34.9B0
GP -76.65 7/_4. 76.71 ZAP 77.86 ET$ I_J.4? ZN_ 89.5? ETE 348.81 ZAC ll?.ST ETC 273.82 CLP _4.43
DL_ 52.0_ RAL 319.06 RAO 657|.S V_L 19.35_ PTH _.|0 VHP 17.915 0PA -52.83 RAP 89.89 ECC 5.1675
JNJ _ _NJ RT AS( _NJ AZNTH JNJ TZN[ PO (:ST TIN _NJ 2 LAT IN! 2 LONG
_,$I_ _4.47 38.16 19 _5 _0 4268.I -12.14 225.06
!05._6 Z_4.45 38.16 4 13 8 2710.4 -12.15 101.23
L>29,(_ _4.47 _8,16 19 _5 20 42_..1 -12.14 225.06
|05.86 L:_'_4.4_ 38.16 4 13 B 2710.4 -12.15 IOI.23
Z'_9._ L_4'47 38.16 19 _ 20 4268.1 -12.14 225.06
iO_._l_ L_d.4fl 38.16 4 13 8 2710.4 -J2.13 IOI.Z3
M|O-(.OURS( _XECUTION ACCURA(:Y ORBIT OETERNINATION ACCURACY
_T 4103.0 _k_ 2_99.5 SG3 117.5 ST 3980.7 SR 2396.1 SS EO28.1
RRT .gT_B _ _._i_31 RTF -.9_6 (:RT .9976 (:R5 .9982 (:ST I o0000
4_57.j t;_ .03_=N_ 213 -._H)94 L$A _06T.5 F:$A |42.9 554 .9
SGJ 4835.1 ._f,2 462.6 THA 32.11 ELI 4644.1 EL2 ]41 .T ALF 31.02
12
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-695
LAUNCH DATE NOV 16 J96_ FLIGHT TIN[ 166,00 ARRIVAL DATE NAY ] ]969
H[L|OCENTR|C CONIC
RL 147.92 LAL -.00 LOt. 53.70 VL
• P 108.36 L_P 1.2T LOP 234.47 VP
R¢ 32.697 ¢L -55.46 GP 62,09 7AL
PLANE TOC(NTRZC CON|C
C3 gJ9.9|I VeIL 28.694 DLA -57.90 RAL
LNO_ An*TH LJ¢O_ TIN! L-! TIN!
37,J$ 9 49 52 2372.93
J42.87 19 JO 24 729.!I
37.t3 9 49 52 2)72,93
14Z.8T 19 |O 24 729.11
37.13 9 49 52 2972.93
142.87 19.10 24 729. ! !
O I FFERI[NT|AL _C T;(_N.q,
TO( 4.6798 TRA-4.8_I. TC3 -.|7_ _ 3.?J40
RI_-J .3957 taRA 9.3140 RC3 .E890 F_MJ--.06S_!
FOE -,7639 FRA 2,1_ rC3 .O6_BSP l_]
B¢_ 5.043V2 _10.5041 BE3 ,3M8 FSP -243
D!STANC.g 431 ,R43
27,757 GAL 6.44 AZL 148,84 PiCA 191,49 S_4A 129.48 ECC ,18066 !NC58.B417 VI 30.120
97.?98 GAP -4,59 AZP 31,17 TAL 148,04 TAP 329,53 RCA 106.08 APO 152.87 V2 54.967
B3.01 ZAP l!5.09 lETS 193._ ZAE 80.34:rT1[ 53!.99 ZAC 94.78 ETC 47.52 CLP 79.48
12.72 RAO 6572.8 V[L N3.679 PTH 9.46 VHP 37.382 DPA 73.73 RAP 192.86 CCC14.4937
!NJ LAT |NJ L,CNG "|NJ RT 49( |NJ AZNTH |NJ T!I_ POCST T!N !NJ 2 LAT !NJ 2 LONG
•2! 69.63 tll2.S7 t47.90 |0 29 23 |r772.9 6.98 65 ,8D
• 22 296.O9 Zl_.S_ 147.g0 19 22 93 129.l 6.99 292.17
• 21 69,63 282._7 147.90 10 29 25 1772.9 6.98 65.80
.E'2 L_M.09 EIJ2,59 147.90 19 22 95 129.1 6.99 292.17
• 21 69.65 Z132,97 147,90 J0 29 25 11'72,9 6.98 65,B0
.22 296.09 _.59 |47,90 J9 ZZ 93 1_9.l 6.99 292.17
N|0-CCqJRS[ [X[¢X,ITIQq ACCURACY ORBIT DET[RNIIqAT!OM ACCURACY
SGT _O.9 scJq' 90_.9 4J_9 80.4 ST 1085.7 SR 1119.4 SS 947.!
RRT -.946_ RRF" ,9977 RTF -.9659 CRT -.71M3 CRS -.9789 CST .8890
SGe 4519,6 _ -.O146 R|3 ._ LSA 1742.9 NSA 539,8 SISA • S
SGJ 4479,9 _ 64§,7 1HA 119,76 EL1 1466,3 EL2 530,4 ALr 133.86
L.AL.q¢O,t DATE NOV 16 J_i FLIGHT TIN! t_.O0 _IVAL DATE NAY 3 1969
H[LZOCENTR!C ('.J_NIC ()lSTji4_l_ 4_7,1_
RL 147,92 LAL -,00 LCL 39,70 VL _t,Tt8 GAL 6,43 AZL 105,44 _ JB4,lO _ J29,69 [CC ,17920 I_K:15,4954 Vl 30.12D
Rp 108.42 LAP 1.O9 I.CP 297.66 VP 97.749 GAP -4.19 AZP 74.f_ TAt. J47,65 TAP 99J,76 RCA 106.45 APO 132.94 v2 34.954
RC 54.3ti6 *GL -53.97 GP 75.66 ZAL _,79 ZAP 76.07 lETS L=_4.27 ZAI[ |07,IS [T[ 65.40 ZAC _6.67 ETC 140.17 CLP -'13.66
PLANI[ TOCENTg! _ COMIC
(:3 78,316 _ 8,86J DLA -46,M RAt. 36,n RA0 6569,9 VIii. 14,197 PTH 2._8 _HP 12,402 DPA 70,39 RAP 914.71 ECC 2.2922
LNCH AZNTN LNCH TIN[ L-! TIME ZNJ L_T |NJ _ |NJ RT A_I_ IN| AZNTH IN| 7XNE PO CST T|N XNJ 2 LAT _NJ 2 LONG
31.20 J_ 6 36 1999.M 13._ 45.15 _0,$9 134.49 12 _9 10 J939.17 21,44 99.45
128,80 Z_ I 10 573r_,74 |S,94 _0,17 Lk30,6| t34,48 2J 97 42 5192,7 21,45 264.46
51.20 J2 6 36 J933.M tS._2 43.|5 Lsg0.S9 J94.49 12 _) 10 1959.7 21.44 99.45
128._0 ZD I |0 3792,74 J9,94 270,17 290,61 134,48 2J 97 42 §JZ,7 21,45 264,46
• _1.ZO J2 6 36 J953.68 13.g_ 4S.|S |gO.S9 194.49 12 39 10 1359.7 21.44 59.45
128.80 _0 ! |0 _792,74 J9,94 2T0,17 L)_,61 134,48 2J 37 42 5192,7 21.45 264.46
O!FFERI[NTJAL CORR[CTI(]qI_ NJ0-C_ I_CUT|CN ACCURACY ORBIT OET[RNII, MT!ON ACCURACY
T01[-|.734_ TRA-4;O|O_ TC9 -.143_ _ ,j(|_4 _k_T _)_1._ _ 9197.2 S_9 Jl!2,6 ST J595.2 SR 958.4 $5 779.6
ROE -.2f_7 _RA-9,9!94 RE3 ;07|6 FAIl .0005? RNI' ._0 RRIr -._ RTF -._516 CRT .8M4 CRS .9439 CST .9714
F0t_ .9788 IrRA 2._10_7 FI_9 -.0040 _qP l_JJ _._ _104_.4 R_I -,0927 RJ9 -._9 LSA 1_.)_2,7 NSA 467.6 SSA J .0
J.7_5 _RA 5.20_9 _4_3 .|_04 Flip -3_ Sr_l _108.9 _ 611.4 TIM _8.23 ELl 1802.6 EL_ 462.2 ALF 2B.SJ
LAUNCH DATE NOV ]G 1_8 FLIGHT TIME lT0,0(_ ARRIVAL (3_TE M_Y 5 1969
HELXOCENTRI( CONIC 01STANCE 443.567
RL ]47.92 LAL -.00 L()L 53.70 VL 27.796 GAL 6._ AZL 97.29 PICA 187.20
RP 108.45 LAP .9| LOP 240.85 VP 37,758 GAP -9.72 AZP 82,77 TAL 147,59
RC 56.186 GL -38.56 GP 63.64 ZAL 52.07 ZAP 6_.59"ETS 315.45 7AE 1210.61
PLANE TOCENTR I C CONIC
C3 31.592 VHL 5.621 OLd. -29.25 RAL 3(3.29 RIO 6568.9 V1EL J2.968 PTH 2.23
LNO/ AZNTH LNCH TIN[ L-! T!N[ IN| LAT !NJ LONG |NJ RT AS_ IN| AZMTH
B2.35 14 37 7 ]208.81 17,27 946,48 Z_6,54 J13.9_
97.65 16 43 L_ 800.80 17.29 916.53 _36.53 113.97
I00.00 J6 9 30 909.39 12.65 3L=_._ 264.25 117.31
lO0.00 17 53 40 5863.49 22.09 279.84 L_.62 110.74
_]O.OO 15 52 22 9_3.35 4.41 921.42 259.32 123.93
ll0.O0 _0 27 18 5362.29 31,15 246.EO 271.89 104,93
S_4A 129.89 ECC .]7699 INC 7.2867 V| _O.12O
T_P 534.79 RC4 106.90 APO J52.SB V2 34.942
ETE 80,78 ZAC B8.65 ETC 153.72 CLP -38.25
W4P 7.665 DPA 59.77 RAP 336.30 ECC 1.5199
IN| TIN! POCST TIM !NJ 2 LAT IN| Z LONG
J4 57 16 608.8 20.37 339.]0
16 56 42 200.8 20.38 309.17
16 24 40 309.4 16.21 315.30
19 3] 23 5263.5 24.65 272.02
16 6 25 363.4 8.83 315.13
71 57 0 47B2.3 32.87 237.B]
DIFFERENTIAL CORI_C TI CN.5 N | O -(._t,MS[
TOE -.9465 TRA-2.2599 TC3 -.D532 BAU .2_O6 S_,T Z_|1.7
ROE -.5972 _RA-3.33(30 RC3 .5434 FJUJ .02193 RRT .9660
rOE .8315 IrRA 3.3941 FC3 -._B50 BSP 15669 _ 4877.0
].]191 _A 4.0244 _3 ,5413_ FSP -l_104 SGI 4_40.J
E_CUTICN ACCURACY ORBIT DETERNJN_TION ACCURACY'
SC,R 3_64.9 5C,3 374.5 ST 1246.3 _ 1316.5 SS 10(35.3
RRF -._i RTT: -.9797 (RT .9199 CRS .9938 CST .9578
R29 -.032_ RJ3 -.9982 LS_ 2041 .I NSA 36_.9 SSA _.S
59_.9 THA 55.11 ELI 1777,6 EL2 362.5 ALF 46.65
LAUNCH DATE NOV 16 ]9_8 FLIGHT TIN! 172.(_ _XVAL DATE N4_' 7 1969
H[L !OCENTRIC CCNIC
RL 147.9"2 LAL -.O0
RP IO8.49 LAP .73
RC 58.051 GL -24.67
PLANE TOCENTR I C CONIC
C3 21.93J VHL 4.683
LNCH AZNTH LNCH TIN[
_(3.O(_ 1J 30 14
90.00 19 11 9
I00.00 lZ 42 39
JO0.O0 2D 41 24
JlO.OO J3 3J 6
110.00 22 9 Z?
OIIrFERLrNT!AL _CTXO'_.
TOE -.7099 TRA-I.72_ T(3 -.0(_[Y'_ BAU .2341
ROtE -.6658 RRA-2.977B RC3 ._6 FAU .O_J4_
FOIl I .3626 FRA 5.1277 Irc3-J ._5 E_P 14808
.9729 _RA 3.4414 BE3 .8666 FSP -1885
DISTANCE 4_.051
LOL 59.7D VL Z7.B_I3 GAL 6.Z8 AZL 94.03 HC.A 190,9_ 5MA 150,06 ECC ,17497 1_ 4.052B Vl _0.]20
LOP 244.09 VP 37,764 GAP -9,24 AZP B6.01 TkL 147._6 TAP 397.91 RCA 107.31 APO 152.B2 V2 34.929
GP 54.36 ZAL 49.10 ZAP 66.42 ET$ 925.00 ZJ_ 129.69 ETE B,1.¢)3 ZAC _0.72 ETC 156.64 CLP -46.38
OLA -16.09 RAL 23,H RAO 6_67,9 _I[i. 11,971 PTH 2,19 VHP 5.889 OPA 51.69 RAP 344.96 ECC I .3609
L-| T!NE !NJ LAT IN| _ |NJ RT AS(: !NJ AZNTH IN| TIME PO (:ST T!N IN| 2 LAT IN| 2 LONG
1719.48 -5.10 11.B9 247.1_, 117.89 11 _lJ 47 i113.5 -1.33 5.18
5409.56 _B,OZ 247,89 234,11 B5,72 20 4J J2 4_O3.6 27.13 259.28
1479,80 -6.32 _9._ 246,49 119.28 J3 7 19 879.8 -2.37 347.43
3112,47 29.40 Z2_.Z_ 253.97 84,_4 22 6 37 4512.5 21J,30 217.65
13_t.02 -9,44 _10,_8 244,39 129,01 13 59 14 728.0 °5,02 334.26
4897.02 99.01 204,BO 259.41 80,5_ 23 30 4 ,4297.0 31.36 195.97
NZO-(..OURS[ [X[(UT|OI ACCURAC_ CRI_IT DETERMINATXON ACCUR4CY
S_T 2361.8 _ 39_3.9 S_,3 595.6 ST 1089.5 SR 1399.1 SS 1307.3
RRT ._3 RR¥ -._9 RT!r -._42 CRT .9352 ORS .9965 CST .9765
S_B 46!1,6 R29 -,0566 R19 °,9978 L$A 2187.8 MS_ 258.9 SSA 5.1
S_1 4576,4 SG2 5_.0 ?HA 59.68 EL| 1754.5 EL2 237,1 ALg 52.41
13
JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4. 1968-69_
LAUI_H CAT[ _ 16 19_8
HtEL IOCFNTR ]C CONIC
RL |47.9Z LAL -.00
RP 108.53 LAP .54
RE 59.985 GL -14.98
PLANE TO(:F'N TR 1C CONIC
C3 IB._31 VHL 4.336
LNC,H AZNTH LN_H TINE
90.00 10 0 6
90.00 20 14 25
100.00 11 18 B
10(3.00 21 39 4
110.OO lZ ]8 50
Ii0,00 _ 54 51
fLI_T Till[ 174.00 ARRIVAL _AT£ NAY 9 1969
DISTANCE 456.533
LOL 53.70 VL 27.842 GAL 6.22 A?L _Y_.32 H_A 193.52 _A 1_O.22 ECC .J7}20 IN(: 2.3204 V| 30.120
LOP 247.21 VP 37.769 GAP -2.77 A2P 87.74 TAL 147.53 TAP 341.05 R(4 101.66 APO 152.77 V2 34.917
GP 47.95 2'4L 38.61 ZAP 65.77 ETS 332.37 ZA[ 136.02 [T[ 88.18 2JE 92.01 [T( 158.34 (LP -SZ.ZZ
DLJ -6.91 RAL 22.02 RAO 6567.B Vl[L 1|o840 PTH 2.10 VHP 4.964 0PA 45.46 RAP 349.19 [CC 1.3094
L-I TINE INJ LAT ZNJ _ _NJ RT A._ INJ A2_4TH _NJ 1"|HI PO CST TIN INJ 2 LAT INJ 2 LONG
1983.93 -13.39 27.38 241.23 115.19 10 33 9 1383,9 -9.88 20,45
5059.60 23,88 223._ 244.29 74.32 21 58 45 4459.6 21.50 215,72
1732.17 -14.40 8.34_ 240.73 116.46 11 47 0 1132.2 -10.73 1.50
4766.60 24.97 _>03.16 243.94 73.D0 22 56 51 4186.6 22.40 195.30
1542.12 -|7.09 352.44 239.22 12_.06 12 44 3Z 942.1 -12.97 345.75
4549.41 27.86 164.05 24_.84 69.34 24 10 41 _949.4 24.79 176.?2
OIFrlrRENTIAL CORR[CTION5 NI0-COURS[ IX[CUT|ON ACCURACY ORBIT 0£TERNINATION ACCURACY"
TO£ -.589'Z TRA-1.37_6 TC3 -.1154 B_J °2525 ,_;T I_9.11 _ _.7 S_3 815.7 ST 9_2,4 SR 1449.4 SS 1626.6
RO£ -.7283 RRA-2.7135 RC3 .9979 FAU ,05546 RRT .9518 RRF -._391 R1T -,9_42 CRT .9733 CRS .9969 CST .9887
ro( Z.0_6 FRA 6.5824 rc3-Z.5539 8SP 1_92 S(_ 4322.0 R_ -.05_6 RI3 -.9977 LSA 2370.6 MS& |64.2 SSJ 7.9
.9368 _RA 3.O414 8C3 1.0045 FSP -2559 _GI 4281.4 _ 546.0 THA 63.26 ELl 1724.6 EL,? 183.9 ALF 56.98
LAUNC_ OAT[ NOV 16 I_ Ft.I_T TINE 176.00 ARRIVAL _AT£ MAY 11 1969
HELICCENTRI( CCNIC 01STANCE 463.O01
147._ LAL -.O0 LOL 33.70 VL 27._O GAL 6.16 A2L 91.24 I._ 196,69 .T_4A 130.35 [C{ .17172 IN( 1.2378 Vl 30.120
RP 108.57 LAP .36 LOP250.39 VP _7.772 GAP -2._0 AZP 88._1 TAL 147.49 TAP 344.18 RC_ 107.96 APO 152.73 V2 34.906
RC 61.981GL -8.21GP 43.O! Z/4. _.60 ZAP 66.94 [T$ 338.56 2/_ 140.65 ETE 9"_.05 2AC 92,52 ETC 159,79 (LP -57.6i
PLANETO(ENTRI( I_IM]C
C3 17.550 VHt. 4.J89 OLA -.57 RAL Ig._4 R&O 6_167.7 VEL ||.787 PTH 2.08 VHP 4.400 CPA 40.53 RAP 351.25 ECC 1.2688
LNCH A2_tTH LNCH TIN[ LoI TZNE |NJ L.AT |NJ LONG IN| RT ASC |NJ A_4TH JNJ TZNE PO. CST T_H IN| 2 L4T IN| 2 LONG
90.00 9 2 57 2166.05 -I8._ 3_.43 23_.72 111.94 9 _9 4 1366.1 -15.22 31.16
90.00 210 52 _4 4_4_._ I9.24 Z09.60 _38.97 66.82 2"2 I3 19 4245,3 16.19 ZO2.25
100.00 |0 _4 Z J_4.32 °]9.35 |B.76 _M._9 J13._4 10 53 47 1304.5 -16.04 11.54
100.00 L_ _4 JO 4_82.09 _0.24 IBg.BI 238.55 67.57 23 _i0 32 3982.1 17.02 182.50
110.00 11 31 40 16_.80 -2|._ 1.37 2_6.97 I16.85 11 59 53 1092.8 -18.21 354.28
lJO.OO 23 2_ J 4366.57 E'?.gO 172.16 _37.26 6_._0 24 35 48 37666.6 19._0 164.98
OIFrERENTIAL CCRI_ECTIOMS NIO-G3UR$_ []_OJTION ACCURkCV OR6IT 0[TERNINATION aCCUR_C_
TO_ -.4_66 TRA-I.O_) T(3 -,_O"_ B_J .2472 S_T 1_07.| _R _.Z S(13 10_4.7 ST 795.6 SR 1477.0 SS 1931.3
RO_ -,7729 I_A-2.5J_ R_ J.O3_ _MJ ,O_O i_ ,9_6 _ -.9_89 RTF -.9359 CRT .9811 CRS .99_ (ST ,9933
rOE Z.B559 FR_ 7,913_ F(3-3.42_6 8SP 1L_5_ _ 40_3._ R_ -,0461 RI3 -.9979 LS_ 2554.2 MSA 143.2 SS_ JJ.G
8OE .9J34 I_A 2.7286 _3 1.0534 FSP -3200 _J 3998.0 SG2 532.1 THA 67.50 ELI 1672.2 EL,? 135.9 ALF 61.94
LAUNCH 0ATE NOV 16 196B
HELIOCENTRIC CONIC
RL 147.92 LAL -.00
RP |0_.60 LAP .|7
RC 64.032 GL -3.32
PLAN_T(_ENTR|( CONIC
C3 17.011 VHL 4.124
LN_ A_NTH LN_H TIME
90.00 8 2; 59
90.00 21 19 33
I[30.00 9 45 12
100.00 22 39 I
110.00 I0 57 45
_IO.O0 23 42 58
FLIGHT TIM[ 178.00 ARRIV,tL DATE HA'f 13 1969
0ISTAN_E 469.450
LOL 53.70 VL 27.876 GAL 6.12 AZL 90.49 HC_ 199.86 S.q_ 130.46 ECC .1705! INC .4937 V! 30.120
LOP 253.57 vP 37.773 GAP -1.84 AZP 89.54 TAL 147.44 TAP 347.30 RCA 108.22 APO 152.70 v2 54.894
GP 39.18 ZAL 35.81ZAP 69.39 ITS 343.87 ?AE 144.01ETE 96.96 Z_C 92.37 ETC 161.17 CLP -63.00
0LA 4.00 RAL 17.89 RAO 6567.7 VEL 11.764 PTH 2.08 VHP 4.017 0PJ 36.40 R_P 352.0£ ECC 1.2800
L-[ TIM( |NJ LAT IN| LONG IN| RT AS(: IN| AZMTH IN| TII4_ PC) (ST TIM IN| 2 LAT IN| 2 LONG
Z230,74 -21.56 47.01 237.60 108.81 9 0 2D 1700.7 -16.80 39.43
4696.L_ 15.33 200.41 235.92 65.89 22 37 49 4096.2 11.94 |93.36
2032.33 -22.57 26.69 237.21 110.13 10 19 5 1432.3 -19.63 19.33
4439.84 16,23 181.09 235.45 64.59 23 53 1 3839.8 12.74 174.10
IB05,28 -25.27 8.46 236.02 113.82 11 27 50 1£'O5.3 -21.84 .99
4239.66 18.89 164.50 234.06 60.97 24 53 37 3639.7 14.87 157.68
OIFFERIENTIAL CORRIECTIONS
r0£ -.3713 TRA -.7317 TC3 -._071BAU .2445
ROE -.7979 KW_-2.3500 RC3 ! .0304 FAU .08218
FOE 3.6607 FRA 9.1061 FC3-4.|825 BSP 12087
802 .8800 8RA 2.4673 Be3 1.0752 FSP -3816
L_UNCH O_tTE NOV 16 1968
H£LIO_[NTRIC C.CNIC
RL 147.92 LAL -.00
RP t08.64 LAP -°O2
RC 66.131 GL ._
PLAN_TOCENTRIC CONIC
C3 J6.798 VHL 4.099
LNO_ k2_4TH LNCH TIME
9O.OO 75034
9O.O0 _! 40 20
100,00 9 15 29
100.0C 22 38 7
110.00 10 31 52
110,00 0 2 9
OIFFERI[NTIAL CORRIECTIONS
TOE -,2363 TRA -,43|7 TC3 -.4311 8AU .243_
ROE -.B072 RRA°2.2083 RC3 1,0050 FI_J .09322
FOE 4.4508 FRA!O,1533 FC3-4.8043 BSP 11237
8OE .8411 82_ 2.2501 BE3 1.0936 FSP -4_85
NID-COURS£ EXECUTION *CCVRACY ORBIT OETERt,HNkTI_ _CCURACY
SGT 1194.Z SGR 3558.2 SG3 J217.5 ST 603,9 5R 1480.9 S_ 2204.4
RRT ,BgOl RIRF -.9986 RTF -.B926 CRT .98_8 CRS .9966 CST .9950
3753.2 R_3 -.0340 RI3 -.99_0 LS_ 2720.6 _SA 124.4 SSA 13.3
SGI 3716.9 ,%2 521.0 THA 73.02 _L1 1596.1 £L2 100.6 ALF 58.05
FLIGHT TiNE IB0.00 ARRIVAL 0ATE HAY 15 1965
DISTANCE 47_.880
LOL 53.70 VL 27.889 GAL 6.09 AZL 89.95 H_ 203.04 S_4_ 130.55 ECC .16957 IN(: .0528 Vl 30.120
LOP 256.74 VP 37.772 GAP -1.39 AZP 90.05 TAL 147.37 TAP 350.41 RC_ 108.42 kP_ 152.69 V£ 34.883
GP 36.08ZAL 35.60 2AP PZ.79 [TS _18.45 ZAE 146.36 ETE 103.01ZAC 91.67 ETC 162.51 CLP -68.5E
OLA 7.43 RAL 16.56 RAO 6567.7 VI[L 11.755 PTH 2.07 VHP 3.742 OPA 32.78 RAP 351.97 £CC 1.2765
L-I TINI_ IN| LAT IN| LONG IN| RT A_ IN| A2'NTH IN| T|M_ PO CST TIM IN| 2 LAT IN| 2 LONG
2405.g0 -23.70 53.96 237.13 105.96 8 30 40 1805.9 -21.29 46.14
4585.24 12_I4 193.8_ 234.08 6_.22 22 56 45 3985.2 8.57 !66.96
2132.05 -24.75 33,49 _36.78 107.31 9 51 1 1532.0 -22.15 Z5.66
4334._2 13.1_ 174.87 _3.58 62.90 24 10 21 3734.3 9.38 16_.07
|89_._9 °_7.56 J4._5 235.69 1JI;08 11 3 25 |29_.0 °24.44 6.47
4146.15 13.71 159.I| 232.10 59.25 J 11 15 3546.1 1|.52 152.52
NI0-C(X_S_ E_CUTION _CCUR_CY ORBIT OETERNIPU, TION ACCURACY
SGT ?77._ _ _412.4 SG3 1390.8 5T 377.6 SR 1465.0 SS 2444.7
RRT .7450 _ -,_98_ R1T °.749_ CRT .9817 CRS .9962 CST .994|
3499.8 R_3 °,017_ R13 -.9981 LS4 2872,4 HSA 119.0 SSA 14.5
SGI 3462.3 SG2 5}1.1 THA 80.15 ELI 1511.3 EL2 69.8 ALF 75.77
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JPL TM 33-99 EARTH--VENUSTRAJECTORIESIVOL 4, 1968-69p
LAUNCH DATE NOV 16 J968 FLIGHT TIE J62.00 ARRIVAL CATE MAY 17 J969
HELIOCENTRIC CONIC
RL |47.92 LAL -.00
RP lOB.67 LAP -.21
RE 68.274 GL 3.20
PLANETO(ENTRXE CCNXC
C3 I6.762 VHL 4.094 0LA I0.O9 RAL
LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT
gO.DO 7 25 25 2491.34 -25.18
90.00 2I 57 I5 4498.80 9.53
|00.00 8 51 45 2212.90 -26.28
I00.O0 23 13 36 4252.43 10.53
IlO.OO lO J! _3 J963.86 -29.20
ll0.00 0 I4 26 4074.28 13.17
DIFFERENTIAL CORRECTIONS
TIE -.0799 TRA -.1002 TC3 -.5698 BAU .2517
ROE -.8011RRA-Z.0735 RE3 .9_ FAU .|0"g65
FOE 5.I882 FRAII.O_ F(3-5._019 BSP J047J
(K)E .805I 8RA 2.0779 BE3 J.|233 FSP -4899
DISTANCE 482.268
LOL 53.70 VL 27.900 GAL 6.07 AZL 69.53 HC6 206.2J SI4A 130.63 ECC .16890 INE .4726 Vl 30.J20
LOP 259.91 VP 37.770 GAP -.94 AZP 90.42 TAL I47.28 TAP 353.49 REA JOB.57 APO I52.69 V2 34.873
GP 33,47 ZAL 35.65 ZAP 76.87 [TS 352.43 ZAE 147.B| ETE JI0.07 ZA( 90.54 ETC I63.79 ELP -74.20
J5.52 RAO 6567.7 VEL JI.754 PTH 2,_07 VHP 3.542 OPA 29.50 RAP 351.35 ECC 1.2759
IN| LONG |NJ RT ASC [NJ AZNTH |NJ TIIqE PO EST TIN ZNJ 2 LAT XNJ 2 LONG
59.80 237.00 103.40 8 6 56 J891.3 -23.09 51.76
188.81 232.95 63.2I 23 12 14 3898.B 5.86 162.05
39.02 236.69 104.79 9 28 38 1612.9 -23.99 30.96
170.17 232.42 61.86 24 24 29 _552.4 6.69 I63.49
19.12 235.70 108.62 IO 44 4 1363.9 -26.38 11.07
J§5.O9 230.86 58.17 I 22 2J 3474.3 6.87 148.64
NI0-CCURS_ EXECUTICN ACCURACY CRBIT DETERNINATION ACCURACY
_T 500.5 SC,N 3254.0 _-_3 1539.2 ST 120.5 _ 1428.5 SS 2647.5
_T ,IOBO RRF -,9977 R1T -.1144 CRT .9459 CRS .9956 CST .9696
SC_ 3292.3 R_3 .004| RI3 -._377 LSA 3008.3 NSA 120.7 5SA I4.9
SGJ 3254.5 _ 497.5 THA 89.03 ELI 1433.J EL2 39.0 ALF 85.43
LAUNCH DATE NOV J6 J_8 FLI_.IT TINE 1_4,_ ARRIVAL OATE MAY 19 1969
HELIOCENTRIC CONIC DISTANCE 488.673
RL I47.92 LAL -.O0 L.Ct. 33.70 VL 27.gO9 GAL 6.07 AZt. Bg.IgHC._ Z09.38 Sl4A |30.69 ECC .I6849 INC .BO65 V! 30.120
RP IO8.70 LAP -.40 LOP263,08 VP 37,767 GAP -,50 AZP _.70 TAL |47,J7 TAP 3_.55 RCA J08.67 APO I52,7I V2 34.862
RC 70,456 GL 3.47 GP 31 .I7 ZAL 35.81 ZAP 8I .46 [TS 355.89 Z/q[ J48.4J EYE lJ 7.8J ZAC 89._ ETC 164.99 CLP -80.OI
PLANETC_ENTRIC CCNIC
C3 16.837 _ 4.103 0LA |2.21 _ |4.7| Raid 6567.7 VEb |1,757 PTH 2.08 VI4P 3._97 DPA 26.43 RAP 350,34 ECC 1.277I
LNO-I AZI4TH LN(J.I TINE L-I TINE INJ tAT INJ _ INJ RT ASC |NJ A2t4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 7 4 _3 2562._ -L_.L_'Z 64.79 237.08 |O1.11 7 47 22 I_3.0 -24.42 56.58
90.OO 22 IJ 33 4429.24 7.37 184,84 232,_B 62.58 23 25 22 3829.2 3.64 178.J5
IOO.O0 B 32 14 2280.49 -27.37 43.74 2_,8J J02.52 9 I0 15 1680.5 -25.37 35.51
II:_.00 23 26 39 4186.95 8.41 I645,47 23|.72 6J,2I 24 36 26 3586.9 4.50 159.86
liD.DO 9 54 34 Z0"22.85 -_.4I 23.ZB _35.92 |O6.43 IO 28 17 1422.8 -27,86 15.02
110.O0 O 24 44 4017,_ II,II 15|,97 _O.O9 57.46 I 3J 42 3417.4 6.74 145.6!
DIFFERENTIAL CORRECTIOn, NIO_ E_CUTICN ACCURACY CRSIT DETERNINATION ACCURAE_
TOE .Dg_I TRA .2407 TC3 -.71_ _ ._8 _T 696.7 _W_ _079.1 _3 1657.6 ST JIJ.O SR 1372.7 $5 2812.4
ROE -.7809 RRA-1.9451 RE3 .9194 FAU .J09_! RRT -.IL_O RRF -._J70 RTF .7180 (.R7 -.9962 CR$ ,9949 CST -.99J0
FOE 5.8432 FRA;|.IJ_8 FC3-5.65J3 8_P 9_44 _ 3156.9 R_3 .0_81RJ3 -.9_ LSA 3J_J.6 MSA |2_.5 S$A 14.8
_)E .78_ BRA I._OO BC3 1.J676 FSP -53_ _._I 3120.9 .P_,2 475.6 THA _.50 ELI 13,83.3 EL2 J4._ ALF 97.07
LAUNCH DATE NOV 16 1968 FLIGHT TIME 186.00 ARRIVAL DATE NAY 2J I969
HE_L_OCENTRIC CONIC
RL 147.92"LAL -.00
RP 108.73 LAP -.58
RE 72.672 GL 7.30
PLANETOCENTRIC CONIC
C3 16,995 VHL 4.J22
LNO-t AZNTH LNCH TII_
90.O0 6 47 9
90.00 22 24 O
100.O0 8 15 52
IOO.OO 23 37 58
110,O[3 9 40 38
110.00 0 33 37
DISTANCE 495:037
LOL 53.70 VL 27.915 GAL 6.09 AZL 88.92 f,4C_ 212.55 ,T#4A J30.74 ECC ,16834 INC 1.08J3 vl 30.120
LOP 266.25 VP 37.763 GAP -.06 AZP 90,9l TAL 147.03 T_P 359.58 RCA 108.73 _PO J52.75 V2 34.853
GP 29.07 ZAL 35.99 ZA_ 86.40 ETS 358.91ZAE 148.22 ETE I25.77 ZAC ,87.39 ETC I66.08 CLP -85.88
CLA 13.94 RAL 14.08 RA0 6567.7 VEL 11.763 PTH 2.08 VHP 3.300 OPA 23.50 RAP 349.J0 ECC 1.2797
L-I T|NE IN| LAT IN| LONG IN| RT A_. IN| AZNTH IN| TIN[ PO (ST TIN _NJ 2 LAT IN| _ LONG
2624.53 -26.95 69.J5 237.31 99.04 7 30 53 2024.5 -25.42 60.81
4371.97 5.56 J81.60 231.92 62.19 23 36 52 3772.0 J.8O 1T4,94
2338.42 -28.I5 47.87 237.08 100.49 8 54 50 1738.4 -26.42 39.50
4133.3l 6.63 J63.47 231.33 60.79 24 46 51 3533.3 2,69 156.90
L_373.I5 -3J.32 26.92 236.27 104.45 IO 15 JI I473.2 -29.02 18.47
3971.34 9.41 149.49 2_9.64 56.99 I 39 48 3371.3 5.00 143.18
DIFFERENTIAL CORR1ECTIC_$ NI0-CCURSE EXECUTION kCCURkC_
TIE .28_ TRA .5859 TC3 -.87(_0 BAU .27_J S_T _178.1 S_R 2866.4 $G3 174J.5
ROE -.7475 RRA-I.8|40 RE3 .8612 FAU .J1467 RRT -.9148 RRF -.996| RTI r .9134
FOE 6.3879 FRAI2.ISO8 FC3-5.6415 BSP 9442 _ 3||7.6 R_3 .04945 RI3 -,_49
BOE .8017 BRA 1.90453 8C3 1.2283 F,SP -5632 S_I _85.7 ,,_.2 445.1 THA 110.93
LAUNC_ DATE NOV 16 1968 FLIC_4T TIME I_8.0(:]
H[LI(X_ENTRIC CO_IC DISTANCE 301.378
RL 147.92 LAL -.(30 LOL 53.70 VL 27.9|9 _AL 6.12 AZL 88.69 HCA 2J5.72 5_ l_.77 ECC .16845
RP 108.76 LAP -.77 LOP 269.42 VP 37.758 GAP .37 A2'P 91o07 TAL |46.86 TAP 2.59 RCA I08,74
RC 74.919 GL 8.81 GP 27.10 ZAL 36.16 ZAP 9|,55 ET_ J .5_ ZA_ |47.32 ETE 133.45 ZAC 85.57
PLANETC(ENTRIC CCNIC
C3 17.219 VPI'L 4.150 0LA 15.38 RAL I3.§9 RAO 6567.7 VEL 11.773 PTH 2.08 VHP 3.242 DPA 20.68
LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ _ INJ RT ASC INJ AZt4TH INJ TIME PO CST TIN
90.00 6 32 IO 2678.51 -27.47 73.01 237.65 97.I7 7 J6 49 2078.5
90.00 _ 35 3 43_4.03 4.03 178.91 231.80 61.95 23 47 7 3724.0
lO0.O0 8 I 55 2389.06 -_8.73 51.5_ 237.43 9_.65 8 41 44 1789.1
IOO.OO 23 47 59 4088,73 3.15 I6l.O0 231.18 60,51 24 56 8 3488.7
I10.00 9 28 54 2116.94 -32.02 30.I4 2_.73 I02.67 lO 4 II 1516.9
liD.DO O 41 _6 3933.62 B.01 147.47 Z"29.43 56.66 I 46 59 3333.6
DIFFERENTIAL CORR[CTICI_ NI0-CCUR_ EXECUTION ACCURACY
TOE .4949 TRA ._'294 TC3-I.03II BAU .3004 SGT I723.6 _R _75.4 ._3 I786.0
RDE -.700! RRA-|.6793 RC3 .7997 FAU .J1739 RRT -.9_05 RRF -._0 RTF ._09
FOE 6.7813 FRA|2.4070 FC3-5.9019 88P 9400 _ 3|82.5 R_3 .0621RI3 -.9932
BIE .8574 BRA 1.9193 _3 1.3049 FSP -5885 _,_I 3156.5 SG2 40_.5 THA 122.35
ORBIT DETERNIN_TION ACCURACY
ST 475.4 SR J296.9 SS 2938.5
CRT -.996_ CRS .9939 CST -.9992
LSA 3245,0 HSA |31.7 SSA 14.6
ELI |382.6 EL_ 40.J ALF IlO.O5
ARRIVAL DATE HAY 23 I969
INC 1.3iI8 V| 30.I20
APO I52.80 V2 34.844
ETC |67.00 ELP -91.74
RAP 347.74 ECC 1.2834








ST 791.9 5R I206,3 SS 3018.6
CRT -.9936 CRS .9924 csr -.9998
LSA 3342.9 NSA 138.3 554 J4.2
ELl J44|.I EL2 75.0 ALF |25.21
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAU_:H OATE NOV 16 ]968
HELIO(ENTRI( CONIC
RL |47.91 LAL -.(_
RP 108.78 LAP -.95
RE 77.194 GL 10.06
PLANETO(ENTR| C CON|C
C_ 17,506 VNL 4.184
LNO4 AZMTH LNCH T1f,_
90.00 6 19 13
gO.D0 _ 45 Z
100.O0 7 49 57
100.O0 0 0
I10.(30 9 i8 55
!10.00 0 48 27
FLIGHT TIN[ 190.O0 ARRIVAL 0ATE NA_ _5 1969
0ISTANCE 507.695
LOL 53.70 VL 27.922 GAL 6.16 AZ_ B8.49 HCk 218.89 S,NA 130.79 ECC .16880 IN( 1.5094 Vl 30.120
LOP 272.59 vP 37.752 GAP .80 AZP 91.17 TAL 146.67 TAP 5.56 RCA 108.71APO 157.87 V2 ]4.835
GP 25.14 ZAL _6.31ZAP 9G_79 ET5 3.77 ZAI_ |45.84 ETE 140.46 ZAC 83.72 IT( 167.76 CLP -97.51
OL4 16.59 RAL 13.22 RA0 6567.7 VIEL 11.785 PTH 2.08 VHP 3.2210PA 18.00 RAP 346.56 ECC J.288J
L-Z TIRE |NJ bAT iNJ LCNG INJ RT A$_ INJ A214TH INJ TIRE" PO C$T TIN ]NJ 2 LAT |NJ 2 LONG
2726.64 -27.83 76.49 138.08 95.4G 7 4 40 2126.6 -26.78 67.98
4283.55 2.73 176.M 231.86 61.80 23 56 26 _83.5 -1.06 170.01
24_4.08 -L_3.14 54.81 237.91 _N5.97 8 _0 51 1834.1 -27.87 46.13
405i.34 3.89 |58.93 231.ZZ (_.34 1 8 27 3451.3 -.09 152.40
2155.70 -32.56 35,03 , 237.28 101.03 9 54 51 1555.7 -30.70 14.3!
_J02.49 6.B4 J45._ 2"_9.40 56.43 1 53 29 5302.5 2.58 139.57
OIFFERENTXAL CORRECTION5
TOE ,7061 TRA 1._51 TC5-1.1_O6 8_J .3254
ROE o.6419 RRA-1.54]_ Re3 .7)47 FAU .11779
rOE 7.0177 FR412.4044 F(5-5.8251 8SP 9721
8_E .9fl43 _A 1.99(O _3 1,3906 FSP -EOOE
LAUNO_ 04TE NOV 16 |_
H[LIC_ENTRI( CONI(
RL 147._ LAL -.00
RP I08.BJ LAP -1.13
R( 79.493 GL 11.11
PLAN£T(X£NTRI( (C_11(
C3 17.851 VPK. 4.LP_5
LN(H 4ZMTH LKH TIRE
90.D0 6 7
90.00 22 54 10
1oo.0o 7 39 35
100.OO 0 9 9
JI0.00 9 10 14
110.00 0 54 90
OIFFERIENTIAL CORR[(TION$
TO( .9|88 TRA 1.54_J45 TC3-1.31_ _ .35_7
FOE 7.1076 FR412.2037 FC3-5.6108 8SP 10351
_OE 1.0849 8RA 2.1_51 _ 1.47_1 _o -(_O4
NI0oC(_I,I_$1_ g_ECUT|ON A(CURACY ORBIT 0ETERNI_TXON AC(UR4CV
_T _'_75.6 _2453,0 _3 1792.2 ST 1109.0 SR 1100.5 SS 3056.8
RRT -.9754 _IF -.9954 RIT .9776 CRT -.9910 (R5 .9902 CST -.9999
JWA_$346.O_3 ,_ RI3 -._Z2 LS_ 5429.9 NSA 145.0 SSA 13.9
S_l 33Z_.5 s_. _.7 _._ 132._0 ILl 1558._ £LZ |0S.0 A_ 155._2
FLIGHT T|NE 19_.00 ARRIVAL OATE M4_ 27 1969
0IST/_IE 513._
L_L 53.?O VL 27.g_3 GAL 6._"_ 421. B#,_. HCA L_'_.06
L_P 275.7_ VP 57.745 G_P 1.23 42_ 91.15 TAL 146.45 TkP
OP 23.46 244. 36,4| ZAP 1_.01 ETS 5,69 Z_E 143.93 ET[
OL.A 17.61 RAL 11.95 R_O 6_7.7 EL !1.800 PTH 2.09 VHP 3.252 0P_ 15,45 RAP 345.04
L-I TIRE INJ tAT |NJ _ INJ RT AS( |NJ A214TH |NJ T|RE PO (ST TII4 |NJ 2 LAT
2770.13 -_.07 79._3 _M.59 93.90 6 54 8 2170.1 -27.23
4249.12 l.f_ 174./_ L_2.09 61.75 24 4 59 3649.1 -2.17
2474.65 -_.44 57.79 23_.47 95.45 "8 20 50 1874.7 -2B,38
401_.85 2.83 157._0 231.4_ E0.23 1 16 9 3419.8 -J.J6
2190._1 -_,98 35._ _J7._'_ _3_3 9 4[ 55 1590.5 -31.32
3876.75 5.S7 144.46 _._3 56.26 J 59_6 _,276, ? 1.39
NIO-O2URSE £_CUTION A(OJRkCY
J_T _1|.4 Jk;R ZL_7.8 ,%3 1764.1
-._07 _ -.9911 R_ .9850
_587.1 _5 .0540 R15 -.9919
_GI 35/0.7 Sr_?. 342.9 THA 141.73
1300.79 EC( .16941 IN( 1.6813 Vl _O.|ZO
8.51RCA 108.64 ARD 152.95 v2 34.8_7









ST 1419.0 SR 987.7 55 30_O.0
CRT -.9876 (R5 .9871 CST -.9999
LSA 35J1.4 N$A J5j,4 $$A J3.6
ELl 1724.J EL2 127.8 ALF 145.18
AUNCH DATE NOV |6 1968
HELIOCENTRIC CONIC
RL 147.9_ LAL -.00
RP 108.85 LAP -1,50
R( 81.813 GL 11.99
PLAN[TOCENTRIC CONIC
C3 18.255 VHI. _.273
LNO, A7NTH LNCH T_RE
gO.O0 5 5B
90.OO _3 7 35
100.00 7 30 37
100.00 0 16 43
110,(30 9 3 B
110.00 l 0 42
FLIGHT TIRE 194,00 ARRIVAL 0ATE N_Y _9 1969
0I$TANC£ 5_0.259
LQ. 53.70 VL 27,922 GAL 6.30 AZL 88.17 HCA 225.25 _ 130,79 E(C .17027 IN( 1.8334 Vl 30.120
LOP 278.92 VP 37.7_8 GAP 1._ AZP 91.29 TAL t46.20 TAP 11.42 R(A 108.52 kPO 155.06 V2 34.820
GP 21.77 ZAL 36.4_ ZAP 107.12 ETS 7.32 ZAE 141.75 ETE 151.77 ZAC 80.30 ETC 168.71 CLP-108.48
OLA 15.51RAL J2.77 RAO 6567,? VEL |1,_17 PTH 2,09 tHP 5.273 DPA 13.08 RAP 343.85 E(( 1.3004
L-I TIRE |NJ LAT |NJ L_ |NJ RT A$_ |NJ A2_4TH IN| TIRE PO (ST T|N IN| 2 LAT IN| Z LONG
2,809.87 =28.22 B_.54 _39.19 9_.45 6 44 58 _09.9 -_7.58 75.94
41J9.86 .68 173,09 23_.44 61.69 24 12 55 3619.9 -3.11 166.46
2511.62 -29.65 60.51 159.10 94.01 8 12 29 1911.6 °28.78 51.87
3993.53 1.93 155.74 231.75 60.16 1 23 17 5393.5 -2.O5 149.12
22_'_r. 17 "33"3_ _.07 2_8.64 98.14 9 40 10 1622.2 -31.83 29.16
3855.55 5.O6 143.34 L_9'_O 56.15 2 4 57 3255.5 .58 137.12
CRS|T OET_RN_NAT|ON ACCURACY
ST 1713.9 SR $72.! S_ 30_0.9
CRT -.9817 (RS .9#_5 CST-I.0000
LSA 3586.0 M$A 157.£ $$4 13.3
ELI 1917.6 £L2 144.5 ALr 153._7
OIrrERENTIAL O3RR_CTZON5 NZO-(Ol, k_J_ E_ECUT|ON A_OJRACY
TO_ 1.118_ TRA 1._9_5 TC3-1.4451 B/_J .3814 _41T 3316.9 _ _O0_.5 _3 1707.0
-.5076 RRA-J ._847 RC3 ,5995 FAU .1i161 RRT -.9817 _ -._2 RTT" ,9_188
FoE 7.0596 tRAIl .B378 FC3-5.29_9 8_P 11129 S_B 387_.6 R_3 .0414 R15 -,9922
1.2371 6RA 2.2905 8(J l .5626 r_P -5901 ,%1 3862.7 _ 3_.| THA 149,05
LAUNO4 0ATE NOV 16 1968 FLIGHT TIRE 196.00
H_L|_CENTRI( CONIC _I$TANC[ 5L_._O4
RL 147.92 C4L -.00 LCL 53.70 VL _7.91g GAL 6.39 AZI. 88.03 HCA _2B.59 _ I30.77 ECC .17137
RP 108.85 LAP -1.47 LOP 282.08 VP 37.730 GAP 2.0_ AZP 91.51 TAL 145.92 TAP 14131 RCA 108.36
RC 84.153 GL 12.75 GP _.17 ZAL 36,46 2AP J|2.05 KTS B._ Z/ME 159.43 ETE 156.07 7AC 78.86
PLARETO_[NTR_( CONIC
C3 18.721 V_, 4.327 0tA 19.27 RAL 11.68 R_O 6567.8 _EL 11.837 P/H 2.10 _HP 3.541DPA 10.89
LNCH A_ITH LNCH TIRE L-I TINE INJ I.AT INJ _ INJ RT A_C INJ AZNTH INJ TINE PO C$T T|M
90.00 5 49 34 284_.49 -ZB.30 8_.ZZ 2313.B7 91.11 6 57 0 L_46.5
gO.O0 23 10 26 4195.04 -.1_ 171.70 232.91 61.68 24 20 21 5595.0
JDO.O0 7 12 52 2545.64 -29,7B 63.03 Z_),BZ 9'_.69 B 5 17 1945.6
100.00 0 _3 45 3971.t3 1,18 154,52 _._0 60.13 1 29 56 3371.1
110.00 8 56 57 2251.27 -55.57 40.31 25_,4_ _.B4 9 34 28 1651.3
IJ0.00 I 6 9 3838.26 4.41 142.44 230.19 56.07 2 10 7 523_.5
OIrFER1CNTIAL O3RRIECTION_ MID-_0LM_ E_ECUTION ACCURACY
TOE 1.5319 TeA 2.1879 T(3-1,5485 BAll .4100 _k_T 3785.1 _,R 17_N_,l _13 1628.4
ROE -.4372 RRA-I.1663 R(3 .5345 FAIl .10581 RAT -.g_00 I_F -.9_41RIT .9909
FOE 6.9029 FRAJI.3544 FC5-4.8932 BSP 11_41 _ 4189.6 RE3 .0193 R13 -.9926
1.4018 eRA 2.4794 Be3 1,6382 F.e_ -5703 S_l 4177,J _(12 523,7 THA |54.90
ARRIVAL OATE HAY 3J 196_
INC 1._695 Vl 30,120
APO 153,18 V2 34.813
ETC J68.92 CLP-113.57
RAP 542.83 ECC 1.3081








ST 1990.0 5R 759._ SS 2977.8
(RT -.9755 CRS .9755 CST-I.OOOO
LSA _57.4 MSA 163.5 SSk 13.1
_LI 2124,J EL2 156.6 ALF 159.47
16
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH DATE NOV ]6 196_
t'_L IC_EN TRI C CONIC
RL 147.92 LAL -.OO
RP 108.87 LAP -| .64
RC 86.508 GL 13.35
PLANE TOCENTRZ C CONIC
C3 19.251 VHL 4.388
LNO'I A2'NTH LN_'I Tilt[
90.00 5 42 6
90.00 23 17 45
IOO.OO 7 16 I0
;DO.DO D 30 18
I10.00 8 51 43
110.00 I 11 15
FLIGHT TINE 198.00 ARRIVAL DATE JUN 2 1969
0ISTANCE 552.726
LOt- 53.70 VL 27.915 GAL 6.49 AZL 87.91HCA 231.56 SHA 130.74 ECC .17273 IN(: 2.0929 V! 30.120
LOP 285.24 VP 37.721 GAP Z.50 AZP 91.30 TAL I45._O TAP 17.16 RCA ]08.16 APO 153.33 V2 34.B07
GP 18.67 ZAL 36.AZ 2AP 116.74 ETS 9.84 ZAE 137.10 ETE 159.59 ZAC 77.63 ETC 168.99 CLP-II8.36
CLA 19.94 RAL 12.66 R40 6567.8 VEL 11.659 PTH 2.10 VHP 3.A33 OPA 8.91 RAP 342.01ECC 1.3166
L-I T|NE INJ LAT INJ LONG INJ RT A_E INJ A214TH INJ TINE PO C$T TIN INJ 2 LAT INJ 2 LONG
2880.51 -28.32 87.71 240.63 89.86 6 30 7 2280.5 °28.04 79.06
4174.18 -.79 170.54 233.5| 61.69 24 27 19 3574,2 -4.57 163.90
2577.18 -29.86 6§._ 240.61 91.A6 7 59 7 1977.2 -29.3A 56.61
3952.73 .55 153.51 232.76 6(].I! I 36 I! 3352.7 -3.43 146.99
2_78.27 -33.77 42.39 240.33 95.63 9 29 al 1678.3 -32.63 33.34
3624.43 3.88 |41.71 230.68 56,01 2 14 59 3224.4 -.61 135.50
DIFFERENTIAL CORRECTIO_
TOE 1.5287 TRA 2.4645 TC3-I.6319 BAU .4372
ROE °.3685 RRA-I.O_7 RC3 .47L_ FAU .O964_
FOE 6.6689 FRAID.IiOI3 FC3-4.4_7 85P |3L_
80E |.5725 8RA 2.6823 BC3 J.6989 F_P -54_6
LAUN_ DATE NOV 16 1968
HELI(XENTRIC CCNIC
RL 147._PZ LAL -.IX}
RP JD8.89 LAP -1.80
RC 88.877 GL I3.86
PLANE.TOCENTRIC CONIC
C3 19,849 V_ 4,453
LNO4 A_4TH LNCH TINE
90,00 5 35 39
gO.OO 23 24 37
ZOO,00 7 IO 26
1130.OO O 36 26
IlO.O0 8 47_0




NI0-C.CURSE E_ECUTION ACC'URACY ORBIT DETERMINATION ACCURAC_
SGT 4213.8 _ IEOI.8 SG3 1536.J ST 2_45.4 SR 652.9 SS 2908.4
RRT o.976I RRF -,9785 RIT .9920 CRT -.9646 CR$ .9651 CST-I.0OO0
SG_ 4508.0 1_3 .O200 RI3 -.9929 LSA 3728.0 HSA 169.0 $SA 12.9
5G| 44_N_.Z 5GZ 326.2 TH_ 159.53 ELI 2332.5 EL,? 165.7 ALF 164.25
FLIGHT TINE 200.00 A_IVAL DATE JL_I 4 1969
0ISTM_E 5_._'_1
27.910 GAL 6.61 A21. 87,79 PICA 234.72 S_AA 130.70 £CC .17435 IN<: 2.2060 VI 30.120
37.715 GAP Z.93 kIP 91.27 TAL 143.26 TAP 19.98 RCA 107.92 APO 153.A9 V2 34.B02
36.3_ ZAP i2|.1? ETS |0.80 ZA_E 134.81 ET[ 16_.45 ZAC 76 .TO £TC 168.95 CLP-122.82
DLA 20.52 RAL








TOE 1.7147 TRA _.7241 TC3-1.6985 8AU .4641
RI_ °._O16 RRA -.9209 RC3 .4176 FAU .0_O_
FDE 6.3_2 FRAIO,I994 FC3-3.2687 BSP Ia3_l
{_E 1.7410 _RA 2.81_N_ EC3 1.749J Ir_P o5128
12.72 i_ 6567.8 _IEL 1|._4 PTH 2.It VHP 3.548 OPA 7.15 RAP 341.40 ECC 1.3_67
INJ _ INJ RT AS_ INJ AZMTH INJ TII_ PO C$T TIM INJ 2 LAT INJ 2 LONG
_O.O_ 241.47 88.70 6 24 1! 2312.3 -28.17 8i.37
16_.58 234.19 61.7J 24 33 54 3536.9 °5.12 162.93
67._ 241,49 _0,_0 7 53 53 2OO6.6 °_9.53 _8.78
I_.TO _J3.dl 60.|1 I 42 4 3337,8 -3.93 146.17
44.34 24|._ 94.48 9 25 43 1703.5 -3_.93 35.25
Idl.J_ 2_1.28 33._7 2 |_ 3_ 3_13.7 °1.02 134.94
NID-COUR_ [_CUTION ACCURAC_ O_BIT 0ET[AMIN_TION ACCURAC_
8GT 45_8.4 _ 1424.7 _G3 I434.7 ST _474.7 SR 354.3 SS 2_21.9
RRT -.9(_J_ RRF -.9710 R1T ._)927 CRT -.9477 CRS .9487 CST-I.000D
SG8 4814.0 R_3 .0I_0 RI3 -.9932 LSA 3789.9 NSA 174.3 SSA IZ.8
SGI 4_O2.5 _ 332.4 THA 163.19 ELI _530.1 EL2 173.0 ALF 167.96
LAUNCH DATE NOV 16 1968 FLIGHT TIME 20_._
I_ELI(XENTRIC CONIC DISTANCE 545.090
RL 147.92 LAL -.O0 LOt. 53.70 VL 27.904 GAL 6.75 AZL 87.69 H_A 237.88 SlAA
RP IO8.90 LAP -1.96 LOP 291.57 VP 37.703 GAP 3.36 AZP 91.23 TAL 144.89 TAP
RE 91.256 GL 14.28 GP 16.01 7AL 36.19 ZAP 125.32 [T$ 1t.62 ZAE J32.64 £TE
PLANE TO_NTRI C CONI_
C3 20.52:1 VHL 4.53(] DLA 21.02 RAL 12.83 RAO 6567.8 VEL I1.912 PTH 2.12 VHP
LNO'I AZNTH LNCH TINE Lo| TIME INJ I_T iNJ LONG INJ RT A_: INJ AZNTH INJ T|NE
gO.O0 5 30 7 _942.14 -28.22 9"Z.2I 242.39 87.61 6 19 9
90._ 23 31 4 4142.93 -I._0 1_.80 234.97 61.74 24 40 7
JOO_OO 7 5 35 2634.27 -29.88 69.62 242.44 89.22 7 49 30
JO0.O0 O 42 12 3926.03 -.35 152.05 Z34.J6 60.11 J 47
lJD.OO 8 43 43 2327._ -34.03 46.19 242.33 93.39 9 _2 30
110.OO ! 20 34 3_05.79 3.17 140.74 23J._6 55.95 2 24 0
ARRIVAL DATE JUN 6 1969
130.66 ECC .17623 INC 2.3104 VJ 30.120
L_Z.77 RCA 107.63 APO 153.68 v2 34.797
164.76 ZAC 76.02 ETC 168.82 CLP-126.97
DIFFERENTIAL CORRI[CTION5 NID-O_UR$E EXECUTION ACCUR_C_
TOE 1.8915 TRA 2.9706 TC3°! .7454 BAU .4894 SGT 4942.2 SG_ 1266.8 SG3 |3_0.S
ROE -.2384 RRA -.8740 RC3 .3_7 FAU .08323, RRT -._O_) _ -.96J0 RIT ._3|
FOE 6.0344 FRA 9.5_81 FC3-3.5111 BSP 13442 _ 5102.0 1_3 .(3081 R13 -.9933
I_E 1.9065 8RA 3.0965 BC._ 1.78_9 FSP °4804 _| 50_O.6 _ 340.5 THA 166.10
L_UNCH DATE NOV 16 J968 FLIGHT TINE 204.00
HELIOCENTRIC C_NIC DISTANCE 55I .23I
RL 147.9_Z I_L -.OO LOL 53.70 Vl. _7.826 GAL 6.91 AZL 87'59 _ _41.05 _INA 130.60 ECC .17837 IN<: 2.4079
RP 108._ LAP -Z.|I _ 294.73 VP 37._14 GAP 3.79 AZP 91 .I7 T_I. 144.49 TAP 25.53 RCA 107.31 APO 153.90
RC 93.644 GI. 14.61 GP 14.84 ZAL _.0I TAP |_.|9 ETS 12.33 Z_[ 130.61 [TE 166.64 2AC 75.59 ETC 168.64
PLANETOCENTRIC CCNIC
C3 21.272 _ 4.612 OlJ_ 21,46 R/_ |3._ RAO 6'_67._) I/IEL 1|._44 PTH _.J3 VHP 3.836 OPA 4.27 RAP 340.86
LNO4 A_ATH LNCH TINE L-I TIME INJ LAT INJ _ INJ RT A5_ INJ AZNTH INJ TINE
gO.DO 5 25 _6 L_970.27 o_.13 94._ 243.39 86.58 6 14 56
90.00 23 37 8 4132.O4 -2.15 168.I9 235.84 61.76 _4 46 0
I00.00 7 I 33 _60.33 -L_.84 7I .56 243.48 88.20 7 A3 53
100.00 0 47 3_ 3917.19 -.65 151.56 233.C'-"_ 60.11 J 52 55
liD.DO 8 40 49 2349.81 -34.11 47._ 243.4_ 9"_.35 9 19 58
110.O0 ! 24 32 3_O0,_0 2.97 140.46 23_Z.74 55.93 2 28 I_
DIFFERENTIAl. CORR_CTIOk_ NIO-_ r_CUTION ACCURACY
TOE Z,DS_ TRA 3,_073 TC3-1,77_2 BAU ,5|27 _T 5248,9 _R 1|_,2 _3 IL_ZT,9
ROE -.1796 RRA -.7975 RC3 .3252 FAU .07540 _ -.94_8 _ -.94_0 RIT .9932
FOE 5.6882 FRA 8._913 FC3-3.0_7 BSP 16439 _ 5368.7 _3 .0047 RJ3 °.9934
BOE _.0677 BRA 3.3049 BC3 1.BO_8 FSP -4470 _GI 5357.4 SGZ 349._ THA 168.42
3._3 DPA 5.60 RAP 341.02 ECC 1.3377








ST 2E8D.3 SR 466.1 $S 2727.0
CRT -.9213 CRS .9230 CSTol.0OO0
LSA 3847,8 HSJ 179.4 SSA 12.7
ELI 2714.6 EL2 179.0 ALF 170.86













ST 2863.6 SR 389.7 S$ 2628.5
CRT -.8796 ERS .8824 CST-J:O000
LSA 3902.1HSA 184.1 SSA 12.7
EL1 _884.1 EL2 184.0 ALF 173.15
17
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69 J
LAUNCH OAT[ NOV 16 ]9_B FLIGHT TIN[ £06.00 ARRIVAL 0ATE JUN |0 ]969
H_LZOCENTRIC (ONIC 0I$TAN_Ir 557.345
RL 147.92 LAL -.OO LOL 53.70 VL £7.887 GAL 7.09 AZl. 87.50 H(.A 244.21 S_A 110.54 ECC .18079
RP JO8.93 LAP -2.£5 LOP 297.89 VP 37.684 GAP 4._ AZP 91.09 TAL 144.06 TAP 28.26 RCA 106.94
RC 96.038 GL 14.87 GP 13.78 ZAL 35.78 ZAP 132.79 [TS- |2.95 ZAF 128.73 IT[ 168.17 ZAC 75.42
PLAN[ TOC[NTRIC CC_I| C
C3 22.109 VHL 4.702 0LA 2|.83 RAL |3.23 RAO 6567.9 VI[L 11.979 PTH 2.13 VHP 4.006 OPA 3.J4
LN(,H AZNTH LN(H TINE L-| T114[ INJ LAT INJ _ INJ RT A._W_ INJ AZt4TH INJ TINE PO CST TIN
90.00 5 21 33 2996.89 -28.00 96.2| 244.47 85.62 6 I1 ]0 2396.9
90.00 23 42 ]0 4124,05 -2.41 167,74 2_,79 6|.78 24 51 34 3524.|
100.OO 6 58 16 2685.07 -29.78 73.39 244.59 87.24 7 43 1 _085.1
10_.00 0 52 44 3911.11 -.86 151.23 Z35.92 60.12 1 57 55 3311.J
1]O.OO 8 M 33 2371.3| -]4.16 49.62 244,66 91.36 9 18 5 1771.3
110.00 I 28 56 3797.64 2.86 140.31 253,E0 55.92 2 32 14 3197.6
DIFFERENTIAL COR_CTIONS NIO-C_UR_ [_¢ECUTICN ACCURACY
TOE 2.2',=05 TRA 3.4_6 T(3-l.7834 8AU .5339 _1' 5521.3 S(_ |007.8 _3 11_.3
ROE -.1251 RRA -.7305 RC3 .2870 FAU ,06778 /_T -.9_9 RIRF -.9313 RTF" .9932
FDE 5.3428 FRA 8.4225 FC3-2,6541 8SP J7_Z _ _12.6 _3 .0024 R13 -.9933
BO£ 2.2240 eRA 3.51_4 S(3 1,B06) rsP -4J_ S_J _01.1 _ 357.7 THA J/O.]0
INC 2.4995 VJ 30.120
4PO'154.14 V2 34.789
ETC |68.43 CLP-134.38
RAP 340.91 ECC 1.3639








ST ]025.8 SR 325.7 $S 25_8.9
eRr -.814| CRS .8183 CST-I.OOOO
LSA 3952.3 NSA 188.4 SSA 12.7
ELl ]037.4 _L2 188.4 ALF 174.97
LAUNCH DATr NOV 16 1_ FL|(,HT TINE _.00 _RIVAL DATE JUN 12 J969
/4EL|(XENTRI( (.CN|C
RL 147.9_ LAL -.00
RP |O8.94 LAP -2.39
Re 98.436 GL 15.07
PLA_TO(ENTRIC (.CNIC
(3 23o041VHt. 4._00
LNO.e aZMTH LNCH T]I_
90.00 5 18 L_
90.00 23 48 |0
100._O 6 55 41
100.00 0 57
110.00 8 _6 54
110.00 I 32 49
OIST_mC'E _3.,h_3
53.70 VL _7.877 GAL 7._ A21, 87.41 PICA 247.37 SMA 110.47 [CO .18350 INC 2.3863
LOP ]0J,05 VP 37.675 G_P 4.66 AZP 91.00 TAL J43._ TAP 30.97 R(A |06,53 APO |54.41
GP |2.82 ZAL 35,5J ZAP J3_.|4 [T$ J3.5J Z_E J_7.0J ETE 169.42 ZAC 7_.48 ETC 168.20
OL_ LP'_.J6 RAL 13.5| _ 6_7.9 V_L 1_.017 PTH 2.J4 _ 4.J9J OPA 2.210 RAP 341.J5
L-_ TIN_ |NJ L_T |NJ I.CNG |NJ R7 AS( IN| AS_4TH |NJ T|ME PO CST T_N _NJ £ LAT
30_.|5 -27._ g_.O4 245._ 84.71 6 8 48 2422.1 -28.30
4118.85 -_._ 167.45 237.81 £|.79 24 56 49 3518.9 -6.33
2/08._ -29.t_3 7S.13 245.79 86.33 7 40 50 2108.6 -29.88
_7._ -._ 151.04 2_._ 60.1_ 2 2 40 33(37.7 -4.94
2391.92 -34.18 51.Z3 245.94 90.41 9 16 46 1791.9 -33.75
3797.08 2.84 140.Z_ 234.54 55.92 2 _ 6 3197.1 -1,65
OIFFEAEMTIAL CCIII_CT|0N_
TO_ 2.3772 TRA 3.(_40 TC3-I.77L_ _AU o5516
RO( -.0732 _A -.6723 RC3 .2525 F_J .0601_
FO_ 5.0J44 FRA 7,89(_ F(3o2,25_'_ _P 18J44
BOE 2.3784 8RA 3.7252 8(3 |.7906 FSP -3_O0
NZ0-COUR_ E_C'UTION ACCURACY
S(,T 5766.1 _R 904.Z 563 1037.1
_RT -.91_7 RRF -.9103 RIT .99_rJ













ST 3171.9 SR 275.1 S$ 2433.4
CRT -.7142 CRS .7201 CST -.9999
LSA 4_02.6 MBA 192.4 SSA 12.7
ELI 3178,0 EL2 192.2 ALF 176.44
LAUNCH 0ATE NOV 16 1968
HEL JO_ENTRZC C_NIC
RL 147.92 LAL -.O0
RP 108.94 LAP -2.52
RC 100.837 GL 15._O
PLAN_ TOCENTRIC _ONIC
C3 _4.077 VHL 4.9(37
LNCH AZMTH LN_H 71_,I_
90.00 5 16 1
gO.O0 23 53 10
1130.00 6 53 46
1130.00 1 2 3
110.O[3 8 35 48
110.00 I 36 ]0
FLIGHT TIN[ 210.00 ARRIVAL DATE JUN 14 1969
01STANCE 569.482
LOt. 5_.70 VL _7.867 GAL 7.50 AZL 87.33 HCA 250.53 SNA 110.39 ECC .18651 INC 2.6693 Vl 30.120
LOP 304.21 VP 37.665 GAP 5.11 AZP 90.89 TAL 143,12 TAP 33,64 RCA 106.07 APO 154.71 V2 34,785
GP 11.95 ZAL 35.2/3 ZAP 139.25 ETS 14.04 ZAE 125.45 ETE 170.44 ZAC 75.76 ETC 167.97 CLP-140.74
OL_ 22.44 RAL 13.84 RA0 6568.0 VEL |2.060 PTH 2.16 VHP 4.392 OPA 1.44 RAP 341.57 ECC 1.3962
L-I T_M_ |NJ LAT IN| LONG IN| RT AS( IN| A2_HTH IN| T|NE t30 CST TIM IN| 2 LAT |NJ 2 LONG
]046.16 -27.70 99.78 246.86 83.85 6 6 48 2446.2 -£8.£6 91.16
4116,33 -2.66 16713! 238,92 61.80 25 I 47 3516;3 -6.4_ 160.64
2731.0| -29.58 76.79 247.06 85,46 7 39 17 2131.0 °29.89 68.00
3g06.72 -1.01 150.99 2_8.00 60.12 2 7 I0 3306.7 -4.98 144.45
2411.78 -34.18 52.79 247.]0 89.49 9 16 O I811.8 -33.87 43.55
3798.7£ 2.9_ 140.37 235.56 35.93 2 39 49 3198.7 -1.59 134.16
DIFFERENTIAL CCRRECTICNS MID-OCX,IR_E EXECUTION ACCURACY ORBIT OETERt4INAT|ON ACCURAC_
TOE £.5247 TRA 3.8858 TC3-1.7533 BAU .5689 _',,T 5979.1 _ 814.9 S(,3 950.4 ST 3295.8 52 237.6 SS 2336.Z
ROE -.0283 RRA -.6207 RC3 .2235 FAU .05342 RRT o,8874 RRF -,8842 RTF #9928 CRT -.5670 CRS .5749 CST -.9999
FOE 4.6930 FRA 7.4015 FC3-|.9210 8_P 18932 _ 6034.3 223 -.0006 R13 -.9928 LSA 4042.0 NSA 196.1 5SA 12.7
8OE 2.5£49 BRA 3.9351 8C3 1 .7675 FSP -3501 ,9_| 6_2.8 ._G2 _7_.9 THA 173.08 ELI 3298.6 EL£ 195.6 ALF 177.65
LAUNCH O_TE NOV 16 1968 FLIGHT TI_ 212.00 ARrIVaL DATE JUN 16 1969
HELIOCENTRIC CONIC
RL 147,92 LAL -.00
RP 108,95 LAP -2.64
RC 103.240 GL 15.28
PLANETOCENTRIC CONIC
C3 £5.2£8 VHL 5.023
LNO_ AS"HTH LN_H TIHE
90.00 5 14 17
90.00 O J 46
100.00 6 52 28
100.00 1 6 16
110.00 8 35 13
110.O(3 1 40 0
0ISTANC£ 575.50_
LQ.. 53.70 VL 27.855 GAL 7.73 A2'L 87.25 H_ 253.69 .SMA I]0.31 £CC .18984 INC 2.7490 VI ]0.120
LOP ]07.37 VP 37,655 GAP 5,57 AZP 90,77 TAL 142.61 TAP 36,]0 RCA 105.57 APO 155.05 V2 34.784
GP 11.17 ZAL 34.86 ZAP 142.14 ETS I4.56 Z/4_ 124.03 ETE 171.29 ZAC 76.22 ETC 167.76 CLP-143.58
OLA 22.67 RAL 14._20 RAO 65_.0 _.L 12.108 PTH 2.17 VHP 4.607 0PA .84 RAP 342.15
L-I TIME |NJ LAT ]NJ _ |NJ RT AS( |NJ AZMTH IN| T|M[ PO CgT TIM _NJ 2 LAT
]069.05 -27.52 101.43 248.17 83.04 6 5 26 2469,1 -28.20
4116.41 -2.6_ 167._ 240.09 61.80 | 10 22 3516.4 -6.41
2752.50 -29.45 78,38 248.41 84.64 7 38 _0 2152.5 -29.88
3908.20 -.5N5 151.07 219.14 60.12 2 11 25 3108.Z -4.93
2431.O2 -34.16 54.29 248.73 88.60 9 15 44 1831.0 -33.97
3_02.44 3.04 J40.56 2_.65 55°94 £ 43 23 3L;_32.4 -J .45
OIFF[R_NTIAL CORR[CTION$
TOE 2.6680 TRA 4.I081 TC3-I .72135 8AV .5841
ROE .0153 RRA -.5753 RC3 .1980 FAU .04716
FOE 4.39LPZ FRk 6.9493 F(3-1.6185 8SP 19642
BOE 2.6680 _RA 4.14_2 9C3 1.7318 FSP -3L_10
MIO-C_S[ [ECUT|ON ACOJRACY
,%7 6167.8 _ 738.7 ,%3 8?0.7
RRT -.8566 RRF-.8525 RTF .9925
5GB 6_11.9 R23 -.0017 RJ3 -.9925










ST 3403.9 5R 214.1 SS _242.9
CRT -.3736 CR5 .3836 CST -.9999
LSA 4077.1MSA 199.4 55A 12.8
ELl 3404.8 EL£ 198.6 ALF 178.65
18
JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 4. 196B-69 J
LALIN(JNDATE NOV 16 1968
H[L |O(_'NTR I(: O{3N1C
RL 147.92 LAL -.00
_P 108,95 LAP -Z.75
RC 105.643 GL 15.31
PLANETCX_ENTRIC _IC
C3 76.507 VNL 5.149
LN(J'_ AZMTH LNCH TIME
90.00 5 13 JZ
90.00 0 6 5
loo.o0 6 51 45
1o0.00 I lo 13
| 10.oo 8 35 7




FLIGHT TIME ZI4.0D ARRIVAL CATE JUN ]8 1969
0|STANCE 581.487
77,843 GAL 7.99 AZL 87.17 PICk 756.85 ,T_A 13_.22 EC( .I9349 IN( Z.8262 V| 30.120
37.646 GAP 6.03 ATP 90.64 TAL 14Z.OB TAP 38.95 RCA 105,02 APO 155.47 V2 34.785
34.49 ZAP 144J3 ET$ 13.08 ZA_ 1_.7£ [T[ 172.0_ ZAC 76.86 ET( 167.55 (LP-146.23
DLA ZZ.B7 R_L








TOE 2JO78 TRA 4.3333
ROE .05¢d3 _A -.5350
FOE 4.1131 FRA 6.5_
80£ 7._084 _J, 4._682
14.61 R_ 656_.J _q[L 12.161 PTH
TC3-1.6756 8Ai.J .5970
RC3 .1755 r/IU .041_6
rC3-1,3508 BSP 20279
_3 1.6848 FSP °2957
z.18
IN| _ IN| RT A_K IN| AZNTH IN| TINE
I03.O0 74e.56 8Z.78 6 4 43
J67,46 741.33 61.79 I 14 44
79.90 749J3 83.85 7 37 58
151._ _40.3_ 60.17 7 15 25
55.73 250.25 87.74 9 15 57
140._ 737.81 55.95 7 46 48
NI0-CQ.IIF_ EXECUTION ACOJRACY
567 8334.9 SGR 673.9 563 797,8
-.8197 _IF -J148 RTF .99"_
SGe 6370.7 RL_J -.0076 R|3 -.9922
56| 6359,1S_. 364.3 _ 175.00
4.837 OPA ,38 RAP 342.88 ECC |.436Z








ST 5497.4 M 203.7 ss 7153.9
CRT -.1545 (.RS .1661 CST -.9999
L_ 4107.4 N_ 207.3 $SA IT.B
ELI _497.5 [L_ L_01.7 ALF 179.48
4.,KJNC_ O4TE NOV 16 196_ FL|GHT TIME 716.00 ARRIVAL OATE JUN 20 1969
HELIOCENTRIC C_NIC DISTMq_E 5_7.4_4
RL 147._ LAL -oO0 LCL 53.70 VL 77.829 GAl. Bo_/ _Zl. 87o!0 HOl ZK),0I 94_ 110.13 [CO .19750 IN_ 2.gO15 Vl 30.170
RP 10_.95 LAP -Z.8_ _ 313o70 VP _7o_ GAP _o5| AZP gO._iO TAL 14|.53 T_P 41.54 I_ 104.43 APO 155.83 V2 34.783
RC IO8.045 _L 15.Z9 6P 9.84 ZAL 34.0_ ZM _ 147,_ £TS |5.67 Z/q[ 171.60 EYE 172,60 7_C 77.6_ £T( 167.36 CLP-148.71
PLANETOC£NTRIC CONIC
C3 _.9"_9 VHL §._30LA L_._ RAIL l_.0_ _ _.I ¥[L 1_._19 PTH Z._O _ 5.O80 OPA .05 RAP 343.75 £CC 1.4596
LI_ AZNTH _ TIME L-I TIN_" IN| I..AT IN| _ IN,; RT A_K_ IN| A_NTH IN| TINE PO CST T|M IN| 7 LAT IN| 2 LONG
gO.OO 5 JZ 43 3111.87 -Z?.|3 104.50 ZSI.OZ 81.55 6 4 35 Z511.8 -78.02 95.94
gO.oO O 10 4 4i74.O9 --Z141 1_7.75 747._3 6|,78 | 18 48 3524.! -6.17 16J.08
1130,00 6 _1 3_ Z'/93.0"_ -L=_.16 81.3_ Z51.33 83.10 7 38 9 2193.0 -29.81 72.61
IDO.OO 1 13 53 _H_18.17 -.eZ I51.M Z4I._ 80.11 Z 19 II 3318.1 -4.59 145.08
110.O0 8 39 79 Z468.01 -34.06 57.17 ZSI.iI4 86.g0 9 16 37 1868.0 -34.11 47.93
110.00 I 46 79 3_15,gO 3,_6 IAI.Z_ Z_J),O$ 5_._ Z 50 5 3715.9 -.93 135.06
OIFFER£NTIAL (OR/_ECTION_ NIO-(.N_I_J( [_(:UTIOI ACOJRACY ORBIT ETERNINATION ACCURAC_
TO( Z.94_E TRA 4.86)O T(3-I._O_ BAU ._)_ 9GT Ir_48z.g _ 618.8 _K3 731.3 ST 3577.5 SR 203.8 SS 2069.3
ROE .0947 RRA -.49_9 R_3 .1556 r/IU .0_'_O5 RRT -.T165 RRF -.7707 RIT .9918 CRT .0571CR$ -.0444 CST -.9999
FOE 3.8959 FRA 8,1669 FC3-1.1174 83P Z01_I_ _ 65IZ.1RL_ _.0034 R13 -._Jl8 L_ 4137.8 NSA L_04.B SSA IZ.8
Z.9467 MA 4.5gOZ BC3 1.6783 Rk° -7716 _1 6_00.5 _Z 3_8.9 THA 175.75 ELl 3577.5 EL2 205.5 _LF .19
LAUNCH DkTE NOV 16 1968 FLIGHT TIME _18.00 ARRIVAL C4TE JUN ZZ 1969
HELIOCENTRIC CONIC
RL 147.92 LAL -.00
RP 108.94 LAP -2.95
RC 1|O.446 GL 15.24
PLAN[TO([NTRIC CON|C
C3 29.517 VHL 5.432
L_.H AZNTH LN(H TIME
90.O0 5 12 50
90.00 0 13 43
113(3.OO 6 51 57
1(30.O0 1 17 17
1|0.O0 8 36 J5
11o.oo 1 49 78
DISTANCE 593.340
LOL 53.70 VL 27.816 GAL _.58 AZL 87.02 H_A 263.17 S_A 13(3.05 ECC .20188 INC ?.9753 Vl 30.120
LOP ]16.86 VP 37.627 GAP 7.00 AZP 90.35 TAL 140.96 TAP 44.13 RC4 103.78 4PO 156.28 V2 34.784
GP 9,27 ZAL 33.65 ZAP 149.71ET5 16.19 ZA£ 1_.56 £TE 173',10 ZAC 75.59 ETC 167.20 CLP-|51.03
15.57 RA0 6568.7 VEL 17.Z84 PTH 7.71 VHP 5.558 OPA -.15 RAP 344,73 ECC 1.4857
OIFFERENTIAL CCRRECTIONS
TOE 3.0849 TRA 4.8034 TC3-I .5522 8AU .6148
ROE ,1_2 RRA -.4_4 RC3 .1373 FAU .0_091
FOE 3.6253 FRA 5.8364 FC3 -.9069 8SP 21_95
BOE 3.0876 BRA 4.8L:_O _C3 1,5582 F$P _2483
L,_UNOI DATE NOV 16 1968
HEL IC_ENTRIC CONIC
RL 14-7.92 LAL -.OO
RP 108.94 LAP -3,04
RC 112.844 GL 15.14
PLANE TO_ENTRIC CCNIC
C3 31.274 WAr 5.59_
LNCH 42"MTH LNCH T_ME
90.00 5 13 79
90.00 0 17 Z
1oo.oo 6 52 49
1oo.oo I _ 24
11o,oo 8 37 25
11o.oo I 52 17
OIFFERENTIAL CORRECTION5
TOE 3.2195 TRA 5.0482
ROE .1650 RRA -.4363
FOE 3.4080 FRA 5,33_
BOE, 3.7237 8RA 5.0670
CL_ Z3.15 RAL
L*I TIME INJ LAT IN| LONG IN| RT A,_ IN| AZNTH IN| TINE PO CST TIM INJ _ L4T IN| Z LONG
3131.86 -26.92 105.93 252.56 B0.86 6 5 I 7531.9 -27.91 97.40
4131.58 -2.17 168.16 244.00 61.76 I 27 35 3531.6 -5.93 161.50
2812.£3 -28.99 87.76 252.91 82.37 7 38 50 2717.2 -29.74 74.03
3926.44 -.34 152.07 747.98 60.11 7 22 43 3376.4 -4.3J 145.54
2485.94 -33.98 58.57 253.50 86.08 9 17 41 1685.9 -34.15 49.33
_25.50 3.92 141.77 740.3_ 56.07 7 53 14 3275.5 -.57 135,56
NID-C.OJRSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
56T 6617._ 56R 57_.2 .%3 671.5 ST 3_49.8 SIR 211.3 SS 1992.0
RRT -.77?0 _ -.7204 RTr .9914 CRT .7351 CRS -.72213 CST -.9999
5r_ 6641.9 R_3 -.0047 RI3 -.9914 LS_ 4158.2 HSA 206.9 SSA 12.8
561 6650.3 562 392.1 THA 176.39 ELI 3650.1 EL2 205.4 ALF .78
FLIGHT TIME 7"_O.(X_ ARRIVAL GATE JUN 24 1969
OIST/_ICE 599_2_'Z
L(_,. 53.70 Vk 27.801 GAL 8.91 _2'1. 86.95 pl_ 766.33 S/AA 179.93 £CC .2_667 INE 3.0481 Vl 30.120
LOP 320.03 VP 37.617 GAP 7._I A2'P 90._0 TAL 140.38 TAP 46.7J RCA 103.07 APO 156.78 v2 34.786
GP 8.76 7AL 33.Z0 ZAP 151.92 ETS 16.81 7AE 119.62 £TE 173.54 74( 79.65 £TC 167.05 CLP-153.2!
DLA 23.74 RAL 16.0_ R_O 6568.2 _MEL12.355 PTH Z.23 VHP 5.61! OPk -.25 R4P 345.82
L-I TIME |NJ LAT _NJ LONG IN| RT AS( |NJ AZMTH _NJ TIME PO CST TIM IN| 2 LAT
3151.10 -76.70 107.79 754.18 BO.2I 6 6 0 2551.1 -27.78
4141.45 -1.85 168.72 245.42 61.74 J 26 4 3541.5 -5.62
78:5(3.84 -28.8_ 84.I1 254.36 81.68 7 40 0 2"_0.8 -29._7
3936.94 .0_ 157.65 244,_8 60.1I 2 26 1 3336,9 -3.96
2503.58 -33.89 59.94 255.24 85._7 9 19 9 1903.6 -_4.18
3836.97 4.36 147.37 241.68 56.06 2 56 14 3237.0 -.13
MID-O3UR.gWEEXECUTION ACCURACY
TC3-1.48J7 8NJ .6216 56T 6731._ S¢_ 537.6 563 616.6
RC3 .1_15 FAU .0_657 RRT -.6711 _ -._37 RTF .9910
FC3 -.7341B.9,P 21781 S(_ 6757.3 1_3 -.0049 R13 -.9910










ST 3705.9 SR 223.3 SS I916.0
CRT .3756 CRS -.3624 CST -.9999
LSA 4172.7 HSA 208.6 SSA 12.7
EL/ 3706.9 EL7 206.9 _LF 1.30
J9
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4 1968-69
'¢AUNCN DATE NOV 17 1958 FLIGHT TIME 70.00 ARRIVAL DATE JAN 26 1969
DISTANCE 121.844
54,71 VL 13.738 GAL 4t.25 AZL 89,40 HCA 26.18 SMA 82.64 [CC .88726 INC ,6008 vl 30.126
80.87 VP 29.285 GAP -61.04 kZP 89.48 TAL t73.25 TAP 199.42 RCA 9.32 APO 155.96 vZ 35.173
-1.22 ZAL 64.54 ZAP 39.37 ETS 176.08 ZAE 127.39 ETE t83.09 ZAC 37.98 ETC 152.30 CLP 39.55
HELIOCENTRIC CONIC
RL 147.89 LAL -.00 LOL
RP 107.74 LAP .27 LOP
RC 104.205 GL .28 GP
PLAI_TOCENTRIC CONIC
C3 480.788 VML 2t.926 DLA -3.63 RAL 330.88 RAD 6572.3 VEL 24.337 PTH 3.33 VHP 33.005 DPk -23.58 RAP 303.36 ECC 8.9122
LNCM AZNTH LN(H T1N_ L-I TIM_ INJ LAT |NJ LONG |NJ RT ASC INJ AZNTH INJ T|I4E PO CST TXN INJ 2 LAT INJ Z LC_G
_K].OO 7 26 39 2723.79 -27.81 78.28 255.83 95.56 8 12 23 2123.8 -26.75 67.78
90.0_ 18 31 3 5593.23 28.20 261.$9 259.89 92.65 20 4 17 4993.3 28.27 253.0z
lO0.O0 8 46 38 2465.87 -29.39 57.21 253.63 95.73 9 27 45 1866.9 -28.29 48.58
IOO.OO 19 34 6 5325.40 29.79 242.07 259.78 92.62 21 22 51 4725.4 29.83 233.27
liD.DO 9 30 59 2283.42 -33.68 41.40 255.i3 96.21 10 28 44 i665.4 °32.46 32.38
110.00 21 $ 14 3099.62 34.10 225.16 280.01 92,53 22 31 14 4499.6 34.08 215.91
DIFFERENTIAL COIRRECTIC_5 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIC_ ACCURACY
T06:1.0302 1_A-2.4183 TC3 -.1028 8AU .681p SGT 8LP'Z.5 _ 461.4 883 21.0 ST 329.8 SR 412,0 S] 335.9
RDE-1.5568 RRA .8292 mE3 -.0038 FAU .00995 RRT -.0540 _ .0484 RTF -.6130 ERT .7151 cRs .7563 CST .9963
FOE .3633 FRA .7891FC3 -.0i79 BSP 1953 SGB 943.1 R23 -.0002 R13 .6131 LSA 583.6 MSA 224.9 $Sk 14.2
BOE 1.8669 BRA 2.5563 BC3 .1028 FSP -43 _1 823.1 882 460.3 THA 177.47 EL! 491.0 EL2 193.4 ALF 53.71
LAUNCH DATE NOV 17 1968 FLIGHT TIME 72.00 ARRIVAL DATE JAN 28 1969
_LiOCENTRIC CONIC DISTANCE 126.779
RL 147.89 LAL -.O0 LOL 34.71 VL 14.384 GAL 39.00 AZL 89.07 HCA 29.39 SNA 83.89 ECC .86466 [NC .9278 Vl 30.126
RP 107,71 LAP .46 LOP 84.10 VP 29.T03 GAP -58.40 AZP 89.19 TAL 172.30 TAP 201.69 RCA 11.35 APO 156.42 V2 35.183
RC 101.983 GL .50 GP -1.25 ZAL 63.07 ZAP 36,02 £TS 176.03 ZAE 127.02 ETE 183.38 ZAC 39.52 ETC 133.26 CLF 38,01
PLANETOCENTmIC CONIC
C3 444.302 VHL 6t.078 DLA -2.86 mAL 352.13 RAD 6572.2 V(L 23.782 PTH 3.30 VHp 31.897 DPA -23.29 mAP 30].18 ECC 8t312!
LI_H AZNTH LNCH TIME L-T TIME INJ LAT ZNJ LONG INJ RT ASC ZNJ AZI4TH INJ TII4E PO CST TIN INJ 2 LAT INJ Z LONG
90.00 7 26 15 274t.08 -27.92 77.54 236.97 94.94 8 11 56 214t.1 -26.94 69.01
90.00 18 41 54 5562.24 28.28 239.42 260.02 91.52 20 14 36 4962.2 28.19 230.76
100.00 8 46 15 2462.98 -29.49 58.40 236,81 95.11 9 27 38 t883,0 -28.47 49.74
I00.00 20 4 34 5295.57 29.86 239.86 260,06 91.43_ 21 32 50 4695.6 29.74 231.05
110.00 9 31 27 2278.91 -33.78 42,44 256.34 95.60 10 29 26 1678.9 -32.63 33.39
t10.00 2t 15 52 5071;40 34.|6 223.0_ _60.19 91,28 22 40 2] 4472.4 33.96 213.80
DIFFERENTIAL CORRECTIONS NID-COURIME EXECUTION ACCURACy CABIT DETERMINATION ACCURACY
TI_-I.0433 TRA-2.4499 TC3 -.1100 BAU .6540 SGT 860.3 8GR 468.0 SG3 22.5 ST 3,47.3 5R 416,9 55 352.2
RDE-I.]I41RRA .8153 RC3 -.0045 FAU .00969 RRT -.0537 RRF .D502 mTF -.6314 CRT .7141 cms .7878 C$T .9962
FOE .4007 FRA .6t8.4 FC3 -.D193 BSP 2071 SGB 979.$ R23 -.0003 R13 .6315 LSA 604.1MSA 231.1 SSA 14.5
BDE 1.8388 BRA 2.3820 BE3 .1101 FSP -47 SGI 860.8 $82 4845.9 THA 177.]4 EL1 ]04.0 EL2 201.1 ALF 52.21
LAUNCH DATE NOV 17 1968 FLIGHT TIM£ 74,D0 ARRIVAL DATE JAN }O 1969
85.18 ECC .84127 INC 1.1913 vt 30.126
203.96 RCA 13.]2 APO 156,85 V2 35.J9_
183.69 ZAC 4t.10 ETC 154.16 CLP 36.49
HELIC(ENTR]C CONI_ OISTANC[ 131.870
RL 147.89 LAL -.DO LC4. ]4.71 VL 1].387 GAL 38.99 AZL 88.80 HCA 32.63 SMA
RP 107.88 LAP .84 LOP 87.33 VP 30.117 GAP -35.9t AZP 88,99 TAL t71.]3 TAP
RC 99.759 GL .72 GP -1.27 ZAL 61.65 ZAP 36.]1ETS 175.98 ZAE 126.72 ETE
PLAH_ETOCENTRIC CONIC
C3 410.835 VHL 20.269 DLA -2.09 RAL 353.35 mAD 6_72.1 V[L 23.068 PTH 3.28 VHP 30.825 DPA -22.98 RAP 307.01ECC 7.7613
LNCH AZMTH LNCM TIME L-[ TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ _INE
90.00 7 25 23 2757.72 -28.01 78.74 238.D3 94.35 8 11 21
90.00 18 ]2 29 ]531.11 28.31 237.14 260.26 90.38 29 24 40
1OO.O0 8 45 46 2498.46 -29.56 59.54 257.90 94.]1 9 27 24
IOO.OO 20 14 47 5263.60 29.89 237.63 260.27 90.28 21 42 33
110.00 9 51 46 229t.80 -33.88 43.44 237.48 95.Ol 10 29 ]8
!10.00 21 23 16 5045.02 34.18 220.90 2¢)0.29 9C.01 22 49 21
DIFFERENTI_k_ CCIRRECTIONS MID-COURSJE EXECUTION ACCURACY
TOE-I.0562 TRA-2.4823 TC3 -.1175 BAU .6461 _T 8_,5 sr._ 473.9 $63 24,2
RD[-1.4712 RRA .8000 mc3 -.0033 FAU .00984 RRT -.0573 RRF .0521 mTF -.6492
FDE .4184 FRA .8482 FC3 -.0207 8SP 2196 SC,8 1016.7 R23 -.OO05 Rt3 .6493
BDE 1.8110 BRA 2.6080 BC3 .1176 FSP -51 SGI 900.0 $82 472.9 THA 177.60
PC) C$T TIN INJ 2 LAT INJ 2 LOnG







5T 365.7 SR 421,4 SS 368.8
CRT .7131CRS .7592 CST .9961
LSA 625.2 M5A 236.9 SSA 14.7
EL1 ]17.4 EL2 208.8 ALF 50.64
LAUNCH DATE NOV 17 1968 FLIGHT TINE 76.00 ARRIVAL DATE FEB I 1969
HELI(XENTRIC CONIC DISTANCE t37.108
RL 147.89 LAL -.OO LOL 54.71 VL 16.148 GAL 35.16 AZL 88.56 H_A
RP 107.65 LAP .83 LOP 90.56 VP _.323 GAP -53.34 AZP 88.83 TAL
RC 97.533 GL .96 GP -1.3D ZAL (50.27 ZAP 35.0i ET$ 175.92 ZAE
PLAMETC_ENT_|C CONIC
C3 380.070 "_t4L 19.495 DLA -1.33 RAL 334.32 RAD 6372.0 _L 22.391PTH
LNCH AZNTH LN(H TIME L-I TII4_ INJ LAT INJ LONG INJ mT A$C INj AZMTH INJ TIW£
• 90.00 7 24 24 2773.71 -28.O9 79.91 259.02 93,77 8 10 38
90.00 19 2 48 5499.84 28.31 254.86 21M3.44 69.23 20 34 28
IO0.O0 8 43 8 2313.31 -29.66 60.64 258.90 93.94 9 27 I
IOO.00 _ ?.4 46 5233.48 29.88 235,39 21_.41 89.10 21 52 1
110.OO 9 51 38 2304,11 -33.93 44.39 238.33 94.45 IO 30 22
110.00 21 34 25 5017.43 54.._6 2i_.74 L_0.31 68.74 22 38 3
DIFFERENTIAL C_RECTIONS NID-COUR_ EXECUTION ACCURACY
TDE-I.O$66 TRA-2.5131 TC3 -.1230 BAU .6361 3GT 93_.0 _ 479.3 SG3 26.0
RDE-1.4280 RRA .7633 RE3 -.00_2 FAU .00981 RRT -.0_93 RRF .0340 RTF -.6863
FOE .4360 FRA .678i rC3 -.D224 8SP 2384 _ t034.3 R23 -.DO0] RI3 .6665
BDE 1.7824 BRA 2.6324 BE3 .1212 FSP -36 861 939.6 362 478.2 THA 177.65
35.86 SNA 86.52 ECC .81732 IN( %.4195 vl 3_.126
170.37 TAP 206.22 RCA 15.81 APO 157.23 v2 35.2D_
126.46 ETE 18,4.01 ZAC 42.71 ETC 155.01 ELF 34.99
3.25 V'HP 29.787 DPA -22.6] mAP 308.87 ECC 7.2550








ST 384.2 SIR 425.3 S] _85.4
CRT .7115 CRS .7603 CsT .9959
LSA 648.] NSA 242.6 SSk 14.9
ELI ]30.8 EL2 216.4 ALF 49.07
20
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69)
LAUNCH oA'rE NOV J7 J968 FLZGHT TINE 78.00 ARRIVAL CATE r£8 3 1969
HELZOCENTRZC CONIC
RL 147.89 LAL -.00 LOL 54.7! VL
RP 107.63 LAP 1.D2 LOP 93.B0 VP
RC 95.312 GL J.2J GP -!,34 ZAL
PLANETOC.ENTRIC CONIC
C3 35J.751 VHL 18.755
LNCJ4 AZNTH LNCH TIHE
9O.0O 7 13 18
90.00 19 12 54
JOO.O0 8 44 23
1oo.oo 20 34 30
|1o.oo 9 52 1
!JO.OO 2J 43 21
OIFFER1ENTIAL CoRIrEECT|ON$
TOE-J.O795 TRA-2.5464 TC3,-.1330 8AU .6266
ROE-J .3845 RRA .7660 RE3 -.007_ FAU .00978
FOE .4542 IrRA .9067 FC3 -.0241 B,_P 2528
BOE 1.7556 BRA 2.6591 eC3 .1332 FSP -61
DISTANCE 142.485
/6°868 GAL 33.49 AZL 88.39 PICA 39.10 5NA
30.920 GAP -5J.30 AZP 88,75 TkL |69.40 TAP
58.94 ZAP 33.55 ET5 175.84 ZAE |26.27 ETE
87.88 £CC .79300 INC 1.6lJ! VI 50.126
_O8.49 RCA 18.19 APO 157.57 VZ 35.210
184.35 ZAC 44.36 ETC 155.81 CLP 33.52
DLA -_.57 RAL 355.64 RAO 6..571.9 VEL 21.750 PTH 3.23 VHP 28.78| 0PA -22._ RAP 3!0.74 ECC 6.7889
L-| TINE ]NJ LAT ZNJ LONG IN! RT ASC ]NJ AZN7H IN! T]H[ PO CST TIM _NJ Z LAT !NJ Z LONG
2789.08 -28.15 81.03 259.93 _3.21 B 9 47 2189.1 -27.41 72.44
5468.39 Z8.26 252.56 260.53 88.08 20 44 2 4868.4 27.69 243.94
2527.54 -29.72 61.69 259.82 93.39 9 26 30 !927.5 -28.93 52.98
5205.15 29.B3 233.14 260.47 87.92 22 I !5 4605.2 29.22 224.38
2315.82 -33.99 45.30 259.50 93.92 10 30 37 1715.8 °33.07 36.J8
4989.64 34.10 216.57 260.17 87.45 23 6 3! 4389.6 33.37 207.4!
M|0-COURSI[ EXECUT]OI ACCURACY ORBIT DETERNIN_TZON ACCURAC_
S_T _1.3 S_ 484.1 _;3 27.9 ST 404.3 SR 428.7 SS 402.5
RRT -.06J1 _1 r .OS_ RTIr -.6850 CR7 .7102 CRS .7615 CST .9957
S(_ 1094.3 _3 -.0007 R13 .C_32 LSA 669.0 NSA 247.9 SSA JS.J
,%1 981.9 SC,Z 482.9 THA J77.72 ELl 545.1 EL2 223.8 ALF 47.36
LAUNCH OATE NOV 17 1968 FLIGHT TINE 80.00 ARRIVAL DATE FEB 5 1969
PEL ZOCrNTRZC C._N[C
RL 147.89 LAL -.00 LCL
RP 107,60 L_P 1.20 L.OP
RC 93.O90 GL J.47 GP
PLAMETO(ENTR|C C,(_NZC
C3 323.653 VHI, 18.046
LNCH A214TH LNCH TINE
gO.OO 7 _ 4
gO.O0 19 _ 46
lO0.O0 g 43 29
!oO.OO 20 44 1
!1o.oo 9 5l 56
Jlo.oo 21 51 4
OIFF/r/_NTZAL CONII_CT]ONS
TOIl-J, .0924 TRA-2._'_ TC3 -.1413 BAU .616d
RO(-1,340/J RRA .7474 RC_ -._4 r_J .00_77
FD_ .4729 FRA .94(]0 re3 -.0"_0 BSP _72
| .7295 _Q'A 2.68_ 0(3 .1416 F_P -6_
DISTANCE J47.993
54.71 VL 17.550 GAL 31.95 AZL _IS.L_ H(.A 42.33 SNA 69.27 ECC .76847 INC !.7779 vl ]O.!26
97.03 VP 31.306 GAP -49.17 kIP _18.69 TAL I_.43 TAP 2J0.77 RCA 20.67 APO 157.86 v2 35.218
-1.37 ZAL 57.66 ZAP _..|0 ET$ 175.75 Z/ME 126.|3 ETE 184.70 ZAC 46.03 ETC 156.56 CLP 32,O7
DLA .18 RA(. 356.73 RA0 6571.8 _I_L 21.14| PTH 3.20 VHP 27.B05 0PA -21.92 R4P 312.63 ECC 6.3594
L-J TINE JNJ I.AT |NJ _ |NJ RT A_ |NJ AZNTH ;NJ T_NE PO CST T]N IN! 2 LAT IN! 2 LONG
_3.82 -_.ZD 82.10 _,7_ _.67 8 8 48 _03.8 -27.53 73.50
5436.70 _l.J_ _50.24 L_.56 I)6._'_ 20 53 LP_ 48_6.7 27.44 24l .65
2541.17 -29.77 61._) Z_0.67 92.86 9 25 51 1941.2 -29.05 53.97
5174.59 29,73 230.87 L_O.46 86.73 _ 10 16 4574.6 28.96 222.!5
2326.93 -34.03 46.17 _.39 93.4J 10 30 43 1727.0 -33.19 37.03
4961.57 33.29 214._3 L_O.J5 B6.16 23 14 46 4361.6 33.09 205.27
NI0-COUR_ E_CUTION ACCURACY 0_IT DETERNINATION ACCURACY
_T 1025.5 _ 4_.3 _3 50.0 ST 425.4 SR 431.6 SS 4_O.0
RRT -.0616 _ .0575 RTIr -.6991 CRT ;7090 CRS .7625 CST .9955
1|_5.8 R_3 -.0010 RI3 .6993 LSA 692.4 MSA 253.0 5S4 15.3
$61 lO16.1 _. 487,l THA 177.80 ELI 560.2 EL2 23J.J kLF 45,59
LAL_CH OAT[ NOV |7 1968 FLIGHT TIN_ 82.00 ARRIVAL 0ATE FEB 7 J969
HELIOCENTRIC CONIC
RL 147.89 LAL -.O0
RP 107.58 LAP 1.37
RC gO.872 GL I .74
PLAN_TO_[NTRJC CON;C
C3 30!.577 VHL J7._
LNC,H ATMTH LNCH T|I4E
gO.oo 7 20 41
90.00 19 32 24
1/30.O0 8 42 28
100.00 20 53 19
11o.oo 9 51 41
110.00 22 0 35
O|STANCE 153.623
LOL 54.71 VL 16.195 GAL _0.5l AZL 88.07 HCA 45.57 SMA 90.67 ECC .74389 INC !.9253 Vl 30.J26
LOP 100.27 VP 31.680 GAP o47.14 AZP 88.65 TAL 167.47 TAP 213.04 RCA 23.22 APO !58.12 V2 35.225
GP ol.41ZAL 56.42 ZAP ]10.67 [TS 175.65 ZAE 126.05 [TE |85.07 ZAC 47.74 ETC 157.27 CLP 30.65
OLA .92 RAL 357,76 RA0 657J.7 VEL _.564 PTH 3.17 VHP
Lo] T|NE |NJ LAT IN! LONG IN! RT A_k_ |NJ A2NTH ]NJ TINE
2817.96 -2B.24 B3.J4 261.50 92.16 8 7 39
5404.74 26.02 247._ 2_0.51 8_.76 21 2 29
2554.19 -29.81 63.67 291.43 92.35 9 25 2
5143.74 29.3_ 228.59 2_O.M 83.53 22 19 3
2337.5(3 -34.07 46.29 291.I_ 92.92 lO 30 39
4933.20 33.84 212.19 239.9_ 84.87 23 22 48
OIFFER1ENTIAL CORRIEC7IONS
TD1[-1.104_ TRA-2.6135 TC3 -.1499 B_J .6053
R02-1.2970 RRA .7279 RE3 -.0096 FAU .00976
FOE .4919 FRA .9718 FC3 -.0_80 B_P 2830
!.7037 8RA 2.7J_] BC3 .1502 FSP -72
I.._LWJ/4 DATE HOV 17 I_
I-_LIOCENTRIC CCNIC
RL 147.89 LAL -.00
RP 107.36 LAP |.35
RC 88.659 GL 2.02
PLANETOC_NTR|C CONIC
C3 279.347 VHL 16.714
LNCH A214TH LNCJ4 TINE
90.00 7 19 10
gO.O0 19 41 31
100.130 B 41 17
100.OO 21 2 23
110.130 9 51 18





_GT 1071.2 _ 491.9 SG3 32.2
• RT -.0640 RRF .0591RTF -.7J46
SQB 1J7_,7 J_3 -.O012 RJ3 .7147
_1 1071.8 _ 4g0.6 THA 177,87
FLIGHT TIME 64.00
OIST/_E 159.3_8
1B._09 GkL _.17 AZL 87._4 _ 48.8l
YZ,04I G_P -45,_0 A2'P 88.64 T_q. 1_.}2 TAP
55.12 ZAp 29.27 ETS J75.}$ ZA_[ 1_6.D3 ETE
OLA 1.66 RAt. 338.79 RAO 6_71.6 tEL ZD.OI6 PTH 3.14 VHP
L-I TIME IN! LAT IN! LOMG I_J RT AS_ IN! A2NTH
2831.50 -28.27 84.12 2_.16 91.645
5372.47 27.84 245.57 _0.41 84.60
2366.63 -29.84 64.19 _.J1 91.87
5112.57 29.40 ,_6,29 Z_O.Z3 84.34
2347.47 -34.JI 47.76 L_J._I_ 9_.46
4204.50 33.6_ Z09.97 _S9.71 B_._7
OIFF_'RENT|AL _C TICI_,
7D_-1.1170 TRA-2.64_ TC3 -.1_6 _ .39_
ROE-1.2931 RRA .7076 RC3 -.0111 FaU .00977
F01_ .5113 FRA 1.00_3 FC3 -.0503 _P
80_ 1.6786 BRA 2.7395 BC3 .15gO FSP -79
26.897 DPA -21.52 RAP 314.53 ECC 5.9631








ST 447.3 5R 433.9 55 437.9
C.RT .7077 CRS ,7635 CST .9954
LSk 716.6 MSA 257,6 SSA 15.5
ELl 575.9 EL_ 238.1 ALF 43.78
ARRIVAL OkTE FEB 9 1969
92.09 ECC ,71937 INC 2.0572 Vl _O.J26
215.33 RCA 25.84 APO 158.34 v2 35.732
185.45 ZAC 49.47 ETC 157.93 CLP 29.24
NI0-O3URSE EXEOJTION ACQJRACY
_T 11111.11 _k_ 494.8 _3 34.5
RRT -.O654 _ .0608 RTIr -.729_
_k_ 11'23.3 _ -,001_ R13 .7296
SGI 111_.3 8C_ 493.4 THA 177.94
25.937 0PA -21.10 RAP 3!6.45 ECC 5.5973
IN! TINE PO CST TIN |NJ 2 LAY IN! 2 LONG
B 6_'Z L_31.5 -27.74 75,50
21 11 23 4772.5 26.80 237.06
24 4 1966.6 -29.26 55.83
L_ 27 38 4512,6 28.31 2!7.66
10 50 29 1747.5 -33.39 58.60
23 30 38 4_O4.5 32.39 200.96
ORBITDETERNII_TION ACCURACY
ST 470.1 5R 435.7 SS 456.1
CRT .7063 CRS .7645 CST .9952
LSA 741.6 NSA 261.9 $SA 15.7
EL_ 592.4 EL_ 244.8 ALF 41.92
21
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69,
LAUNCH DATE NOV 17 1968 FLIGHT TIME 86.00 ARRIVAL OATE FEB 11 1969
HELIOCENTRIC CONIC
RL 147.89 LAL -,DO
RP 107.54 LAP 1.72
RC 86.453 GL 2.32
PLAMETOCENTRIC CONIC
C3 238.a10 WlL 16.088
LN_H AZNTH LI_H TIME
90.00 7 17 30
90.00 19 51 8
100.00 8 39 57
1DO.DO 21 11 19
110.00 9 50 46




FOE .3315 FRA 1.0373
BOE 1.6344 BRA 2.7658
DISTANCE 165.222
cOL 54.71 _L 19,382 GAL 27.91 AZL 87.82 HCA 52.06 SNA 93.52 ECC ,69503 INC 2.1767 vt 30.126
LOP 105.75 VP 32.390 GAp -43._5 AZP 88.86 TAL 165.57 TAP 217.63 RCA 28.52 APO 158.52 v2 35.238
&P -1,50 ZAL 54.06 ZAP 27.88 ET$ 175.38 ZAE 126.07 ETE i85.86 ZAC 51.23 ETC 158.56 CLP 27.85
DLA 2.40 RAL 339.70 RAD 6571.5 _EL 19.497 PTH 3.|I VHP 25.042 DP4 -20.66 RAP 318.37 ECC 5.2594
L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH [NJ TIME PO CST TIN INJ 2 LAT INJ Z LONG
2844.47 -28.29 85.07 262.75 91.19 8 4 54 2244.5 -27.83 76.44
5339.83 27.61 243.21 260.23 83.44 21 20 5 4739.8 Z6.41 234.75
2378.49 -29.86 65.47 282.71 91.40 9 22 56 1978.5 -29.35 56.71
3081.04 29.17 223,97 260.02 83.14 22 36 0 4481.0 27.91 2J5.40
2356.87 --34.13 48.50 2¢R,56 92.03 10 30 3 1756.9 -33.47 39.3Z
4875.43 33.40 207.73 259.38 82.27 23 38 15 42?5.4 31.97 198.80
NID-CC)UR8_ EXIECUTION ACCL_ACY ORBIT DETERMINATION ACCURACY
TO3 -.1676 BAu .5817 SGT 1168,Z SGIR 497.0 SG3 37.0 ST 494.0 SIR 436.8 SS 474.8
RE3 -.0126 FAU .00980 RRT -,(_ Jit_F .0623 RTF -.7437 CRT .7050 CR$ .7834 C$T .9949
FC3 -.0326 BSP 3167 SGB 1269.5 R23 -.0019 R15 .7438 LSA 767.7 MSA 265.8 SSA 15.8
BC3 .1881 FSP -85 SGI 1158.8 $82 495.6 THA 178.02 ELI 609.8 EL2 251.0 ALF 40.04
LAUNCN DATE NOV 17 1968 FLIGHT TIN[ 88.00 ARRIVAL DATE FEB 13 1969
I'_LIO(ENTRIC CONIC
RL 147.89 LAL -.00
RP tO7.33 LAP 1.88
RC 84.234 _ 2.63
PLANETOCENTR|C CONIC
C3 239.823 VHL 15.48E
LN(H AZNTH LN(H TIME
gO.DO 7 13 40
9O .00 ZO 0 g
100.00 8 38 28
100.00 21 2O 2
110.00 9 50 4
110.00 22 24
DISTANCE 171.177
LOL 34.71 VL 19.927 GAL 26.73 AZL 87.71NCA 55.30 t_4k 94.96 ECC .67095 INC Z.Z86Z VZ 30,126
LOP 109,99 VP 32.724 GAP -41.58 AZP 88,T0 TAL 164.64 TAP 219.94 RCA 31.25 APO 158.67 V2 35.245
GP -1,55 ZAL 52.95 ZAP 26.51ETS 175.20 ZAE 126.t7 ETE t86.28 ZAC 53.01ETC 159.15 CLP 28.47
DLA 3.13 RAL .61 RAD 8571.4 VEL 19.004 PTH 3.08 VHP 24.173 DPA -20.19 RAP 320.31
L*I TIME INJ LAT INJ LONG INJ RT A$C INJ AZt4TH INJ TIME PO CST TIN INJ 2 LAT
2838.89 -28.31 83._ 283.25 90.73 8 3 17 2256.9 -27.91
5308.80 27.33 240.84 259.98 82.28 21 28 38 4706.8 25.98
2389.8! -29.88 68.31 283.22 90.96 9 21 38 1989.8 -29.43
5049.11 28,88 22t,64 259.74 81.95 22 44 11 4449.1 27,47
2353.72 -34.15 49.19 2Q3,11 g1.62 10 29 29 1763.7 -33.55
4843,98 33.11 203,48 239.00 80.97 23 43 42 4248.0 31.31
DIFFERENTIAL CGIIRECT|ON8
T06-1.1410 TRA-2.7109 TC3 -.1788 BAU .5889
R0C-1.18_1 lIRA .6649 R¢3 -.0t43 FAu .00984
FDE .5522 FRA 1.0715 FC3 -.0335 BSP 3348
BOE 1.6308 BRA 2.79t3 BC3 .1774 FSP -93
MID-COURSE EXECUTION ACCURACy
S_T 1219.5 _ 498.5 $G3 39.7
RRT -.0678 _ .0538 RTF -.7574
S_B 1317.5 R23 -.0023 R13 .7575










ST 518.9 8R 437_4 SS 493.9
CRT .7038 CRS .7662 CST .9947
LSA 794,9 HSA 269.2 SSA 16.0
EL1 628.5 EL2 256.7 ALF 38,14
LAUNCH OATE NOV 17 1968 FLIGHT TIME 90.00 ARRIVAL DATE FEB 15 1969
HELIOCENTR|C CONIC
RL 14T.89 LAL -.OO
RP 107.$1 LAP 2.04
RE 82.065 _L 2.95
PLAN_TOCENTRIC CONIC
C3 E22.2TO VHL 14.909
LNCH AZMTH LNCH TIME L-I TIME
90.00 7 13 40 2868.79
90.00 20 9 2 5273.32
1o0.00 8 _8 49 2600.60
10(3.OO 21 28 35 5016.74
liD.DO 9 49 12 2374.05
110.00 22 32 41 48t6.06
DIFFERENTIAL CORRECTIONS
TDE-t.1527 TRA-2.741T TC3 -.1882 BAU ,55§5
RDE-I.1212 RRA ,6427 RC3 -.DtG2 _AU .00990
FDE .3738 FRA 1.106,4 FC3 -.0388 BSP 3531
BOE 1.6080 8RA 2.81_D BC3 .1869 FSP -101
DISTANCE 177,228
LOL 54,71 VL 20.443 GAL 25.60 AZL 87.61HCA 58.54 SMA 96.39 ECC .64725 INC
LOP 113.23 vP 33.045 GAP -39.88 AZP 88.?5 TAL 163.72 TAP 222.26 RCA 34,00 APO
GP -1.60 ZAL 51.09 ZAP 25,16 ETS 175.00 ZkE 126.53 ETE 186.72 ZAC 54.81ETC
DLA 3.86 RAL 1.47 RAO 6571.3 VEL t8.538 PTH 3.05 VHP 23.327 DPA -19.71 RAP
INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME
-28.32 86.85 263.67 90.29 8 1 28
27.00 238.44 259.68 81.12 21 36 56
-29.89 67.12 263,85 90.54 9 20 9
28.55 219.29 259.40 80.75 22 52 11
-34.16 49.84 283.58 91.24 10 28 46
32.77 203.22 258,55 79.67 23 52 57
MI0-COUR_A[ EXECUTION ACCURACY
SGT 1272.8 $GR 499.3 SG3 42.6
RRT -.0688 RRF .0653 RTF -.7705
SGB 1367.2 R23 -,0027 RI3 . 7706













ST 544.9 SR 437.2 SS 513.6
CRT .7025 CRS .767| CST .9945
LSA 823.2 NSA 272.1 SS_ 16.1
ELI 64?.7 EL2 261.8 ALF 36.24
LAUe4CH DATE NOV 17 19458 FLIGHT TIME 92.00 ARRIVAL DATE FEB 17 1969
HELIOCENTRIC CONIC
RL 147.89 LAL -.DO
RP 107.50 LAP 2.19
RC 79,887 GL 3.29
PLAHETOCENTRIC CONIC
C3 206.033 VHL 14.354
LNCH AZMTM LI_H T|ME
90.00 7 11 29
9O.OO EO 17 46
100.00 8 34 38
100.00 21 36 57
110.00 9 48 9
110.00 22 40 18
DISTANCE 183.3545
LOL 54.71 VL 2O.929 GAL 24.54 AZL 87.52 HCA 6t.79 SNA 97.82 ECC .6239Z iNC 2,4818 V! 30.126
LOP 116.48 VP 33.353 GAP -38.25 AZP 88.83 TAL 162,81 TAP 224.60 RCA 56.79 APO 158.86 V2 35.251
GP -1.86 ZAL 50.86 ZAP 23.82 ETS 174.75 ZAE 126.56 ETE 187.t9 ZAC 56,63 ETC 160.24 CLP 25.77
DLA 4.58 RAL 2.29 RAD 6571.2 VEL 18,093 PTH 3.01 VHP 22.505 DPA -19.21 RAP 324,19 ECC 4.5908
L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INj 2 LAT INJ 2 LONG
2880.21 -28.32 97.69 264.OO 89.87 7 59 29 2280.2 -28.03 79.03
5239.35 26.62 238.03 259.31 79.97 21 45 5 4639.3 24.96 227.75
2810.90 -29.99 67.88 264.00 90.14 9 18 29 2010.9 -29,55 59.09
4983.89 28.17 2t6.93 238.99 79.38 23 0 ! 4383.9 26.44 208.55
2381.86 -34.17 50.45 263.96 90.88 10 27 51 1781.9 -33.67 41.24
4785.70 32.37 200.94 258.04 78.37 24 0 1 4185.7 30.43 192.26
ORBIT DETERMINATION ACCURACY
ST 571.7 SR 436.5 SS 533.8
CRT :7013 CRS .7680 CST .9945
LSA 852.4 MSA 274,5 SSA 16.3
ELI 668,2 EL2 266.2 ALF 34.36
DIFFERENTIAL CCI_RECTION$ MID-CO4.A_ EXECUTION ACCURACy
TDE-I.1838 TRA-2.7709 TC3 -.1957 8AU .5414 SGT 1327.8 _ 4_.4 9G3 45.7
RDE-1,O774 RRA .8201 RC3 -.O183 FAU .00998 RRT -.0898 RRF .0687 RTF -,7830
FOE .5957 FRA 1,1422 FC3 -.0419 BSP 3734 _ 1419.4 R23 -.0031 R15 .7831
BOE 1.595e BRA 2,8394 BC5 .1966 FSP -109 $81 1328.2 SG2 497.9 THA 178,25
22
JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4, 1968-69 J
LAUNCH CATE NOV 17 1968 FLIGHT T[I.E 94.00 ARRIVAL CATE FEB 19 1969
HELIOCENTRIC CONIC
RL 147.89 LAL -.00
RP 107.49 LAP 2.33
RE 77.721 GL 3.65
PLANETC(ENTRIC CONIC
C3 191.012 VHL 13.8_1
LN_ ATMTH LNEH TIM(
9(3 .DO 7 9 6
90.00 ZO Z6
1OO.00 B 32 57
I(30.00 21 45 II
110.00 9 46 56
110.00 22 47 41
0IFFERENTIAL C_RECTZONS
T02-1.1741 TRA-Z.7983 TO) -.L_052 BAU .5267
ROE-I.O338 RRA .5971 RC3 -.0205 FAU .01008
FOE .6186 FRA 1.1790 FC3 -.0457 BS,° 3950
_OE 1.5644 BRA 2.8613 Be3 .2063 FSP -119
01STANCE 189.587
LOL 54.71 VL 21.389 GAL 23.52 AZL 87.43 HCA 6S.04 SMA 99.2S ECC .60109 INC 2.5707 Vl 30.126
LOP 119.73 VP 33.646 GAP -36.68 AZP 88.91 TAL 161.92 TAP 226.95 RCA 39.59 APO 158.90 v2 35.254
GP -J.72 ZAL 49.88 ZAP 22.50 ETS 174.45 ZAE 126.86 ETE 187.68 ZAC 58.47 ETC 160.74 CLP 22.43
CLA 5.31 RAL 3.07 RA0 6571.0 VEL 17.673 PTH 2.98 VHP 21.705 0PA -18.69 RAP 326.14 ECC 4.1436
L-I TIME [NJ LAT [NJ LONG INJ RT A,SC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG
2891.17 -28.3! 88.49 264.25 89.4? 7 57 17 2291.2 -28.09 79.83
5204.86 26.19 233.59 258.88 78.82 21 53 5 46(34.9 24.38 225.39
2620.73 -29.89 68.61 264.27 89.75 9 16 38 20._0.7 -29.61 59.82
4950.53 27.74 214.54 258.53 78.38 23 7 41 4350.5 25.85 206.25
2389.19 -34.18 51.02 264.25 90.54 I0 26 45 1789.2 -33.73 41.81
4754.83 31.9_ J98.64 257.48 77.08 24 6 56 4154.8 29.82 19(].06
MIC-EOURE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 1384.3 _R 496.7 SG3 49.1 ST 599.5 SR 435.0 SS 55A.6
ART -.0707 RRF .0681 RTF -.7950 ERT .7001 ORS .7689 CST .9940
S_8 1471.4 R23 -.0036 RJ3 .7950 LSA 882.9 MSA 276.4 SSA 16.4
S(,1 J384.8 ._GZ 497.3 THA 178.32 ELI 6_9.7 EL2 270.0 ALF 32.51
LAUNCH DATE NOV 17 1968 FLIGHT TIME 96.00 ARRIVAL 0ATE FEB 21 1969
HELIOCENTRIC CONIC
RL 147.89 LAL -.0(]
RP 107.48 LAP 2.47
RE 75,571 GL 4.02
PLANE TOEENTRIC CONIC
C} 177.117 VHL 13.309
LNCH AZMTH L_H TIME
9(3.00 7 6 32
90.00 _ 34 47
JOO.O0 8 30 44
I00.00 21 5_ 16
110.00 9 45 31
110.OO 22 54 57
DIFFEIENTIAL CORRECTIONS
TOE-1.1881 TRA-2.827B TC3 -.2157 8AU .5136
ROE -.99(33 RRA .5739 RC3 -.0230 F4U .0|018
FOE .6431 FRA 1.2175 re3 -.0497 8.$P 4084
ROE 1.5467 8RA 2.8855 8C3 .2169 FSP -128
0ISTANCE 195.885
LCL 54,71 VL 21.823 GAL LP'Z.56 AZL 87.34 H(A 68.28 SMA IO0.66 ECC .57878 INC 2.6550 Vl 10.126
LOP 122.97 VP 33.926 GAP -35.18 AZP 89.02 TAL 161.04 TAP 229.32 RE4 42.40 APO 158.92 v2 35.256
GP -1.79 ZAL 48.95 Z4P 21.18 ETS 174.09 Z4E 127.2_ ETE |88.20 ZAC 60.32 ETC 161.21 ELF 21.11
OLA 6.03 RAL 3.80 RA0 6570.9 VEL 17.275 PTH 2.95 VHP 213.926 0PA -18.15 RAP 328.09 ECC 3.9149
L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIME PO CST TIN INJ 2 EAT INJ 2 LONG
2901.74 -28.30 89.26 264.43 89.09 7 54 53 2301.7 -28.13 80.60
5169.80 25.70 2_I.14 258.40 77.69 22 0 56 4569.8 23.75 223.02
2630.15 -29.89 69.31 264.45 89.38 9 14 34 2030.2 -29.65 60.52
4916.62 27.25 212.14 258.01 77._ 23 15 J2 4516.6 25.21 203.93
2396.08 -34.I8 51.56 264.47 90.22 10 25 27 1796.1 -33.77 42.34
472_.45 31.42 196.33 256,86 75.80 24 13 41 4123.5 29.15 187.86
MIO-CCX)RSE [XiECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1445.6 _ 497.2 ,$(;3 52.7 ST 629.9 SR 432.8 SS 576.5
ART -.0708 RRF .069_ RTF -.8063 CRT .6996 CRS .7699 CST .9938
S_e 1528.7 R'23 -.0046 R13 .8063 LSA 916.0 MSA 277.6 SSA 16.5
SC,I J446.1 ._2 495.8 THAl 78.42 ELl 713.9 EL2 272.9 ALF 30.61
LAUNCH CATE NOV 17 1968 FLIGHT TIWE 98.00 ARRIVAL DATE FEB 23 1969
HELIOCENTRIC CONIC
RL 147.89 LAL -,00 LOt. 54.71 VL
RP 107.48 LAP 2.59 LOP 126,Z2 VP
RC 73,439 GL 4.41 CP -1.86 ZAL
PLAN_TO(ENTR [C CONIC
C3 164.265 VHL 12.817
LNCH AZMTH LNCH TIME L-I TI_
90.00 7 3 44 2911.95 -28.29
90.00 20 43 5 5134.13 25.16
1OO.OO 8 28 18 Z639.20 -29.88
100.00 22 I 12 4882.12 26.70
I10.00 9 43 55 2402.56 -34.18
110.00 23 2 3 4691.52 30.87
DIFFERENTIAL CORRECTIONS
TOE-I.2OZA TRA-2.8561 TC3 -,2263 BAU .5_
ROE -.9472 RRA .5506 Re3 -.0257 FAU .01029
FOE .6688 FRA 1.2574 rE3 -.0542 BS_ 4210
BOE 1.5306 BRA 2.9087 0C3 .2278 FSP -138
DISTANCE 20Z.253
22.233 GAL 21.64 AZL 87.26 MCA 71.5} SMA 102.05 ECC .55704 INC 2.7356 Vl 30.126
34.193 GAP -33.73 AlP 89.13 T4L I60.19 TAP 231.72 RCA 45,21 APO 158.90 V2 35.258
48.06 ZAP 19.89 ETS 173.65 ZAE 127.67 ETE 188.75 ZAC 62.19 ETC 161.65 CLP 19.80
DLA 6.76 RAL 4.50 R_0 6570.8 VEL 16.899 PTH 2.91 VHP 20.169 0PA -17.60 RAP 330.04 £CC 3.7034
INJ LAT INJ LONG INJ RT AC:_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.01 264.51 88.71 7 52 16 2312.0 -28.17 81.35
228.67 257.86 76.56 22 8 39 4534.1 23.06 220.63
69.99 264.55 89.03 9 12 17 2039.2 -29.69 61.19
209.72 257.44 76.04 23 22 35 4282.1 24.52 201.60
52.07 264.60 89.92 10 23 57 1802.6 -33.82 42.84
194,01 256.19 74.53 24 _ 17 4091.5 28.44 185.65
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC Y
SGT 1509.5 S_R 495.0 SG3 56.6 ST 661.8 SR 429.9 55 599.2
ART -.0708 RRF .0705 RTF -.8170 CRT .6992 CRS .7709 CST .9937
S(;8 1588.6 R_3 -.0057 R13 .8171 LS_ 950.9 MSA 278.3 SSA 16.7
S(;I 1510.0 .T_2 493.6 THA 178.51 ELI 739.7 EL2 275.0 ALF 28.77
LAUNCH DATE NOV 17 1968 FLIGHT TIME 100.00 ARRIVAL DATE FEe 25 1969
HELIC_ENTRIC CONIC OISTAN_( _8.687
RL 147.89 LAL -.00 LCL 54.71 VL 22.619 GAL 20.76 *ZL 87.19 PICA 74.78 .S_A 103.43 ECC .53591 INC 2.8132 Vl 30.126
RP 107.48 LAP 2.71 LCP 129.47 VP 34.446 GAP -32.34 AZP 89.26 TAL 159.35 TAP 234.13 RCA 48.00 APO 158.86 VZ 35.259
RC 71.328 GL 4.82 GP -1.95 ZAL 47.21ZAP 18.60 ET$ 173.13 ZA( 128.19 ETE J89.34 ZAC 64.08 ETC 162.07 CLP 18.50
PLANETCX_ENTRIC CONIC
C3 132.383 VHL 12.344 OLA 7.48 RAL 5,_4 RAO 65?0.7 VEL 16.544 PTH _.88 VHP 19.433 OPA -17.03 RAP 351.99 ECC 3.5078
LNCH AZMTM LNCM TIME L-I TIME INJ LAT INJ LOMG INJ RT A_K_ INJ AZNTH INJ TIME PO (ST TIN INJ 2 LA T INJ _ LONG
90.00 7 0 42 2921._ -28,27 90.73 264.52 88.35 7 49 24 2321.9 -28.20 82.07
90.00 L=O 51 17 5097.83 24.56 2_6.18 _7.27 75.45 22 16 15 4497.8 22.32 Z18.22
100.00 8 25 38 2647.94 -29.87 70.6_ _64.57 88.69 9 9 46 2047.9 -29.73 61.83
1130.00 22 9 2 4847.00 26,10 207._ 256.82 74.89 23 29 49 4247,0 23,77 199.26
110.00 9 42 5 2408.69 -34,J8 52.54 264.64 89.63 10 22 14 1808.7 -33.85 43.31
110.00 23 9 5 4659.02 _0.25 191.68 _fl5.48 73.27 24 26 44 4059.0 27.67 183.44
DIFFERENTIAL CORRECTIONS N|O-CCXJRE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.Z287 TRA-2.8949 TC3 -._404 _AU .4931 .T_T 1_85.6 SGR 492.0 ._3 60.9 ST 700.6 SR 426.2 SS 624.2
ROE -.9043 RR_ .527_ RE3 -.0Z86 FAU .010_4 ART -.0683 RRf" .0710 RTF -.8267 CRT .7009 CRS .77Z2 CST .9937
FOE .6975 FRA 1._05 FC3 -.0587 8.$P 4045 .5_ 1660,1R'Z3 -.0086 el3 .8268 LSA 992.3 MSA 277.8 SSA 16.9
ODE 1.5236 BRA 2.9425 BE3 .2421 FSP -|45 SGI 1585.9 ._2 490.7 TMA 178.66 ELI 772.3 EL2 275.8 4LF 26.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69
LAUNCH DA T( NOV |7 |968 _LZGHT T_14_ |0Z.00 ARR;VAL DATE FEB 27 1969
H(L]O([NTRIC CONIC 01STANCE 215.J66
RL |47.89 LAL -.00 LOL 54.7| VL 22.984 GAL Jg.91 AZL 87.Ii HA:A 78.02 SIAA 104.79 £C( .51533 rN( 2.8884 V! 30.175
RP 107.48 LAP 2.83 LOP |_E.72 VP 34._7 GAP -_._9 AZP 69.40 TAL 15_.54 TAP 236.$7 RCA 50.79 APO |58.76 v2 35.259
RC 69.24J GL 5.26 GP -2.04 ZAL 46.4J ZAP J7.32 ETS 172,48 74[ |28.79 [T[ I89.96 ZAC 65.97 ET( |62.47 CLP J7.20
PLANETOCENTRZC CONrC
C3 24J.330 VHL |1.888 0LA 8.Zl RAL 5.74 RAO 6570.5 V[L J6.Z07 PTH 2.84 VHP |8.7|4 0PA -16.46 RAP 333.94 [CC 3.3256
LNCH AZNTH LNCH TIN[ k-I TIN[ |NJ LAT |NJ L_NG IN| RT A_ IN| AZNTH IN| TIN[ PO CST TIM |NJ 2 LAT ;NJ 2 LONG
90.00 6 S? 25 Z93|.46 -28,25 9|.45 264.44 88;00 7 46 |7 23}|.5 -28.2] 62°77
9'0.00 20 59 2| 5060.90 2_.9| 225°66 256°62 7&._5 22 23 42 4460.8 21.53 ||5.SO
IO0.O0 8 22 44 2656.30 -29.#5 71.26 264.50 88.56 e 7 0 Z056.5 -29.76 62.45
100.00 22 15 44 481l,|9 25,45 2104,65 256,14 73.76 25 3t 55 42|1,2 22.97 196.90
1|0.00 9 40 2 24J4.39 -34.18 52.99 264.(K) 89.57 10 20 16 1614.4 -33.89 43.76
110.00 23 J5 55 4625.87 29,58 J89.55 254.?1 ?2.03 24 35 l 4025.9 26.84 181.2!
OIFF£R(NTIAL COIIAI[CTIONS
T06-1.0692 TRA-2.1451 TC5 -.2025 6AU ._75
ROE -.86Z5 RRA .502e RC3 -.03ZO FAU .Ol|70
_0[ .89_ rRA |.5175 rE3 -.0717 Os • 8555
BO( 1.373_ ImA 2.1g08 Be3 ,2050 FSP -211
LAUNC_ OAT[ NOV |? 1968
H(LIO(ENTRIC C(_IC
RL 147.8_ LAL -.00 LOL 54.7| VL 23.527 GAL
RID 107.45 LAP 2.95 LOP |55.9? VP
RC 6?,|84 GL 5.?| 6P -2.14 ZAL
PLANETOC£NTRIC CONIC
C3 I3I.ZI| VI4L J|.455
LNCH AZMTH LNO4 T_14_
90.00 6 55 53
9O.0O 21 7 24
100.00 8 |9 36
JO0oOO 22 24 ZZ
|10.OO 9 57 46
lJO.OO 25 ZZ 41
OIFFERI[NTIAL C(]iWI_¢TION&
T_-J.|95_ TRA-2.1_f05 T(_ -._&4Z i_ .4527
ROE -.8200 _A .4d_5 RE5 -.0552 FAU ,01lSO
roe .7467 rRA |.3?Se F(5 -.O75_ BS_ 5776
eo[ |.4500 MA 2._01 PC3 .2467 FSP -lPP
M|0-_U_ [XECU?I(:_I A(_U_A(Y _SIT DETERM|NATION ACCURACY
S_T 1511.4 g 4811.4 diG5 64.3 ST 653.] _ 422,1 $$ 627.g
RRT -,103T _ .Olt2l RTF -.6456 CRT .6702 cg$ .7689 CST .989Z
1586.5 RL_ .0155 Rl5 ._455 LSA 958.3 NSA 283.8 5S4 15.7
_J lSJ_.} _ 4_5.5 THA 177.66 ELI 724.6 EL2 282.4 ALr 28.05
FLIGHT TIN_ |04.00 ARRIVAL OAT£ MAR J ;969
OISTAN_[ _1,721
19.11 AZ_. 17.04 H(.A 81.27 SMA |0_.J2 [CC .49551 INC 2.9619 v| 30.lE6
v2 35.Z58
CLP |5.9|
34.f14 SAP -Z'9.H A2P ll9.55 TAL 157.75 TAP 239.02 RCA 53.54 APO |$8.7_
4_.65 2AP |6,OS ITS J7|.?0 Z_ 129.48 [T[ 190.65 7AC 67.87 ETC 162.85
OLA S.94 RAL 6.5| R_O 65_0,& V_L |S._ PTH Z.SJ WAP 18.0J9 0PA -|5.87 RAP 535.88 £CC 3.1594
L-I TJlA_ JNJ LAT IN| _ |NJ lit AK IN| AZNTH |NJ T|M_ PO C$T TZN IN| 2 LAT IN| _ LONG
2_41.0e -Z_1.25 _.14 Lql4.30 $?._ 7 42 54 7_4l .| -28.26 83.47
_5,|3 2_.19 _J.J_ 2SS._ 75.2_ 22 51 7 4423.1 20.68 213.36
2064.67 -_.85 7|,_ _14.37 88.O5 _ 4 0 L_064.7 -29.79 63.07
4774.78 24.7_ _0_,_ 25_,44 ?2.65 25 43 57 4174.8 22.|2 194.53
ZAdrO.03 -_4.17 _$.43 E_4.49 89.JI 10 18 6 |820.0 °3_.92 44.19
4592.|g 28.$_ I#6.M _S$.9l ?0._ 24 _g 15 _992.2 25.96 |78.99
NJ'O"t_OUA_ _l_T_(_l_ A_I._ACY _|T O[T[RM_NATI(_N ACCURACY
9GT 161_.6 ICR _3.7 SG5 69.9 8T 741.5 SR 416.6 S| 666.7
RRT -.01P9_ _ ,077| RTlr -.8478 CRT .691| CR5 .7729 CST .9922
1741.2 1_5 -._)S R|5 .8478 LSA J044,0 NSA 278.2 SSA J6.7
5_| 1675.1 IG_ 48_.0 THA 178.56 ELI 805.7 EL7 277.7 ALF 24.3_
LAUNCH OATE NOV |7 1968
HELIOCENTRIC CONIC
RL 147.89 LAL -.00 LOt. 54.71 VL
RP 107.48 LAP 3.02 LOP |39.22 VP
RC 65.159 GL 6.18 GP -2.25 ZAL
PLAI_TC_ENTR_C CONIC
C3 121.829 VHL ||.03_ 0LA 9.68 RAL
LN(J-t AZMTH LNCH TII,_ L-! T_
90.00 6 flO 4 2950.59
90.{_':} 2| |5 20 4984.68
J00.OO 8 16 10 2672.68
I00.00 22 31 55 4737.63
|10.O0 9 35 15 2425.42
1;0.O0 23 29 20 4557.85
OZFFER_NTIAL CCRRECTICNS
?06-|.2|97 TRA-2.9102 TC5 o.2571 8AU .4235
ROE o.7784 RRA .4_77 RC5 -.0_88 FAU .0|_24
F0E .780| FRA 1.4269 FC3 -.0799 8SP 568|
_OE 1.4470 Ek_ 2.9460 _C3 .2600 FSP -2DO
FL|_T T|M[ |06.00 ARRZVAL OXTE NAR 3 J969
DIST*N(:E 226.3|8
25.651 GAL 18.34 AZL 86.97 HCA 84.52 SN4 |07.43 ECC .47630 |NC _.034| V| 30°|Z6
35.1_0 GAP -28.44 AZP 89.7l TAL 156.99 TAP 24|.50 RCA 56.26 APO 158.60 v2 35.257
44.95 Z4P 14.79 ETS 170.72 ZAE |30.25 ETE 191.35 7AC 69.?9 ETC |65.21CLP 14.6Z
6.95 RA0 6570.3 VEL |5,594 PTH 2.78 VHP 17.34| OPA -|fl.28 RAP 337.82 ECC 3.0050
]NJ LAT ;NJ LONG ZNJ RT 4,_ _NJ A2_4TH |NJ TZf4[ PO CST T_M ZNJ 2 LAT |NJ _ LONG
-28.20 92.83 264.07 87.50 7 39 15 2350.6 -28.28 _4.J7
22.42 2|6.$8 255.23 72.23 22 38 25 4384.7 19.78 210.90
-_9.6! 72.49 264.|5 87.72 9 0 43 2072.9 °29.81 63.68
23.95 I_.67 254.69 71.56 25 50 53 4137.6 21.21 192.15
°34.17 55.85 2_.31 88.86 10 15 40 1825.4 -_3.95 44.61
26.06 J84.62 253.08 69.62 24 45 |B 3957.8 25.03 ;76.76
N|O-COURSE £XECUTION ACCURACY C_T 0ETERt4_NATZON ACCURACY
SGT |7_.£ _ 476,2 SG5 75.3 ST 787.7 SR 4|0,5 S| 694.4
RRT -.077_ #RF .078| R1T -.856| CRT .6930 CR5 .7743 CST .9922
56_ 1816.7 R_5 -.0065 RJ3 .8562 LSA |089.4 NSA 276.0 SSA 16.9
5G! 1753.0 SG2 476.7 THA |78,69 ELi 839.6 EL2 275.9 ALF 72,54
LAUNCH OATE NOV |7 19_8 FLIGHT TIRE 1_8.00 _R_ZVAL OAT[ H_R 5 |969
H£LZCX_ENTR|C CON|C DISTANCE 23A.957
RL 147.89 LAL -.00 LOL. 54.7J VL 25.956 GAL 17.61 AZI. 86.89 HC.A 87.76 5MA J08.7| ECC .45777 ZNC 3.1054 V] 30.J26
Rf _ 107.49 LAP 5.|0 LOP J42,47 VP 3_._4 GAP °27,24 AZP 89.88 TAt. 156.25 TAP 244.01RCA 58.94 APO 158.47 V2 35.254
RC 63.| 73 GL 6.68 GP -2._ 2AL 44._) 2AP |3.54 ET$ J_._ 2AE |3|.| 5 ET[ 192,J3 2AC 7| .70 ETC 163.55 CLP 13.34
PLAN[T_ENTRIC CONIC
C3 1|3.|6| VHL 10.6_ OLA |0,42 RAL 7.30 RAO 6570.1 VI[L |5.313 PTH 2,74 VHP 16.682 OP4 -14.68 RAP 339.76 ECC 2.8623
LN(J,I AZMTH LNr..H T|MI_ L-Z T|HE ZNJ LAT IN| _ |NJ RT A_k: ZNJ AZNTH _NJ Tilde PC) CST TZM ZNJ 2 LAT IN| 2 LONG
_O.OO 6 45 56 2960.12 -28.J7 93.53 L_3,77 86.9_ 7 35 16 2360.! -28.29 84.86
_._ 21 _3 14 494_.4fl 2|._11_ 216.01 _fl4.4_ 7J._0 _ 4fl 40 4345.5 18.8| ZO8.43
|O0.DO 8 12 ZB 2681.07 -_9.79 731t99 263.86 87.40 8 57 9 208|.! -29.85 64.29
100.00 L:_ _ 24 4699.74 23,lJ 197.37 E53.gO 70.50 23 57 44 4099.7 20.24 |89,75
110.00 9 32 28 2430.71 -34.J6 _4._ R_I.04 /_8.62 |0 12 59 1830.7 -33.97 45.02
110.00 23 35 55 45L:PZ.86 27.2| J8_._ 252._| _.46 24 5J |6 3_2.9 24.04 |74.53
O|FFERI_NTXAL CO_RI[CTION5 NIO-C(XJRgE EXECUTION ACCURACY CI_T OETERNINATZON ACCURACY
TO£-l.2357 TRA-2.9_77 TC3 -._9 BALI .4089 ,_GT 18_IL| SGR 4_.0 _63 81.| 5T 820._ _R 403.6 SS 722.1
ROE -.7374 RRA .4355 R(_ -.042_ FAU .0|J48 RRT-.0775 _ .(_100 RTF' -.8644 CRT .6933 CRS .7754 CST .992!
FOE .8J40 FRA 1.4755 FC_ -.0878 B,_° _ 5(,,6 J_6.| R_ -.0083 RJ3 .8644 LSA 1|32.4 NSA 273.5 SSA 17.0
_OE |.4372 _A 2.959'_ 6(3 .2703 FSP -215 ._l |826_5 SG2 47_.5 THA J78.77 ELl 872.5 EL2 275.5 ALF Z0.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, |968-69)
LAUNCH 0ATE NOV 17 1968 FLIGHT TIN[ 110.00 ARRIVAL DAT[ MAR ? 1969
HELIOCENTRIC CONIC
RL 147.89 LAL -.00 LOL 54.71 VL
RP 107.50 LAP 3.18 LOP 145.72 VP
RE 61.231 GL 7.20 GP -2.50 ZAL
PLANETOCENTRIC CONIC
C3 105.159 VHL 10.255
LI_W..H ATMTH LNCH TIME
90.00 6 41 29
90.00 21 31 6
IOO.OO B B 26
I00,OO 22 46 5O
110.OO 9 29 24
110.00 23 42 Z!
OIFFEMENTIAL CORRIECTIONS
TO[-1.2407 TRA-_.g_56 TC_ -.2738 BAU .3_5
ROE -.6968 RRA .4133 RE3 -.0468 FAU .01181
FO[ ,8491 FRA 1.5252 rE3 -.0972 8SP 6142
1.4230 BRA 2.9645 BE3 .2778 FSP -234
DISTANCE 241.635
24.243 GAL 16.90 AZL 86.82 HCA 91.01 S_44 109.95 ECC .43991 INC 3.1765 Vl ]0,126
35.526 GAP -26.07 AZP 90.06 TAL 155.53 TAP 246.54 RCA 61.58 APO 158.32 V2 35.251
43.67 ZAP 12.31ETS 167.96 ZAE 132.10 ETE 192.97 ZAC 73.63 ETC 163.88 CLP 12.O5
0Lk 11.17 RAL 7,72 RAO 6570.0 EL 15.050 PTH 2.71 VHP 16.041 0PA -14.08 RAP 341.69 ECC Z.7306
L-! T|NE INJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
2969.81 -28.13 94.23 263.40 86,60 7 30 58 2369.8 -28.30 85.57
4905.39 20.68 213.42 253.69 70.21 22 52 51 4305.4 17.79 205.93
2689.35 -29.76 73.71 263.50 87,07 8 53 16 2089.4 -29.85 64.91
4661.08 22.21 194.85 253.08 69.46 24 4 31 4061,1 19.22 187.34
2435.99 -34.|5 54.68 263.71 88.37 10 10 0 1836,0 -34.00 45.43
4487.2! 26,29 179.89 251.31 67.35 24 57 8 3887.2 22.99 172.29
NI0-CC)URSE [)_CUTION kCCURACV ORBIT DETERMINATION ACCURACY
.%T 1895.0 St.,R 463.0 $63 87.2 ST 855.8 SR 395.7 SS 750.2
RRT -.0792 R_ .0829 RTF -.8724 CRT .6923 ORS .7763 CST .9918
S_ 1931.2 R25 -.0064 R15 .8725 LSA 1174.0 NSA 270.7 SSA 17,0
5(;I 1895.4 S_2 463.4 THA 178.82 ELI 903,2 EL2 270.5 ALF 19.58
L_AUNCJ40ATE NOV 17 1968 FLIGHT TINE 112.00 ARRIVAL DATE MAR 9 1969
HELIOCENTRIC CONIC
RL 147.89 LAL -.00 LCL 54.71 VL
RP 107,51 LAP 3.24 LOP 148.97 VP
RE 59.338 GI. 7.75 GP -2.64 2AL
PLAN[ TOCIrNTRIC CONIC
C3 97.779 VHL 9._
LNO4 AZMTH LNC_ TINE
9O.OO 6_39
9O,O0 21 38 57
100.00 8 4 4
100.00 2_Z 54 14
! I0.00 9 Z6 5
110.00 Z5 48 45
0 IFFER1ENTIAL CO_IEC TI(_NS
T0(-1.2549 TRA-Z.g&?J) TC5 -,2b_l_ BAU .3757
RO( -.63(W_ RRA .39_O RC5 -,0512 FAU .01211
F0£ .8881 FRA 1.5788 I=C5 -.1072 8SP 6292
80£ 1.4164 8RA 2.9738 Be5 .2874 FSP °255
DISTANCE Z48.348
24.515 GAL 16.25 AZL _.75 HC.A 94.26 S_Ak J11.17 £CC .42274 INC 3.2477 VJ 5O.126
35.708 GAP -24.94 A2'P gO.24 TAL 154.85 TAP 249.10 RCA 64.17 APO 158.16 V2 35.248
43.11 ZkP 11.O9 IT5 165.9(I Z,l_ 113.17 ETE 195.88 ZAC 75.55 £TC 164.19 CLP 10.77
0LA 11.93 RAL 8.1| RA0 65_.9 V[L J4.803 PTH 2.68 Vt.tP 15.4i8 OPA -J3.48 RAP 343.62 £CC 2.6092
L-I TINE INJ I.AT INJ LCIW_ INJ RT ASC INJ A21WTH INJ TIM[ PO CST TIH INJ 2 LAT INJ 2 LONG
2979.78 -28.06 94.96 L_.tNS 86.24 7 26 19 2579.8 -28.31 86.30
4864.47 19.71 210.81 252.M 69.25 23 0 2 4264,5 16,71 203.4I
2697.85 -29.73 74.34 _3.08 86.74 8 49 2 _097.9 -29,87 65,54
4621.64 21.25 1_.52 252,24 68.46 24 11 15 4021.6 18.13 184.91
Z441.345 -_I.14 55.09 _3.31 ,1_.15 10 6 44 1841.4 -54.02 45.85
44_O.g0 25.32 177.52 2_0.58 6_.25 25 E 56 3_0.9 21.89 170.04
Ml0-_ E_ECUTION ACCURACY ORBIT O£TERMINATION ACCURACY
,_T 1972.2 _ 4_7.2 $6_ 94.0 ST 896.5 SR 586.9 55 780.8
f_T -.0798 _ .08_ RIT' -.8798 CRT .6930 CR5 .7774 CST .9917
_024.4 1_3 -.0116 R13 .8799 LSA 1221.1NSA 266.9 5SA 17.1
S_I 1972.5 S¢2 455.6 THA 178.88 ELI 939.2 EL2 266.2 ALF 18.16
LAUNCH OATE NOV 17 1968 FLIGHT TIN£ |14.00 _RRIVAL CATE HAR 11 1969
HELIOCENTRIC CONIC ClSTANCE 255.091
RL 147,89 LAL -.O0 LOt. 54.71 VL 24.768 GAL 15.58 AZL 86.68 HCA 97,50 ,S_A 112.35 ECC ,40625 INC _,3195 v! ]0.126
RP 107.52 LAP 3.29 LOP 152.22 VP 35.878 GAP -23.85 AZP 9(],43 TAL J54.]9 TAP 251.69 RCA 66.70 APO 157.99 V2 35._43
RE 57.501 GL 8.33 GP -2.80 ZAL 42,r::_] ZAP 9.68 £TS 163.40 ZA[ 154.34 [T£ 194.89 ZAC 77,4_ [TC 164.48 CLP 9.4_
PLAhlETOC[NTRIC CONIC
C3 90.977 VHL 9.538 0LA 12.71RAL 8.44 RAO 6569.8 VEL 14.571PTH 2,64 VHP 14.8J3 OPA -12.89 RAP 345.54 ECC 2.4972
INJ LONG INJ RT AS( INJ A2"NTH INJ TIME PO CST TZM INJ 2 LAT INJ Z LONG
95.72 262.46 85.86 7 _I 17 2390.2 -28,32 87.06
208.17 252.04 68.52 23 7 1_ 4222.6 15.57 200.87
74.9c_ 262.58 86.40 8 44 29 2106.7 -29.88 66.19
189.77 251.38 67.50 24 17 58 3981.4 16.99 182.46
55.53 262.84 87.87 10 3 9 1846.9 -34.04 46.28
175.14 249.45 65.17 25 8 39 3813.9 _.73 167,80
NI0-COURE EX£CUTION ACCURACY ORBIT OETERNINATION ACCURACY
,SC,T _[}45.5 _ 448,5 SC.] 101.3 ST 934,8 SR 377.2 SS BJ2.J
RRT -,082_ _ .0_00 RTF -.8870 CRT .6925 CRS .7782 CST .9915
2095.9 R_5 -.0153 R13 .887I LSA 1267,4 NSA 262.8 SSA 17.1
561 _045.7 S_2 446.9 THA 178.91 ELl 973,6 EL2 261 .3 ALF 16.P6
LNCH AZMTH LN_H TIM[ L-I TIM[ INJ LAT
90.00 6 ]1 27 2990.17 -28.04
90.00 21 46 50 4822.64 18.68
IOO.OO 7 59 21 2706.70 -29.69
I(30.00 23 I 37 4581.36 20.22
I10.00 9 22 2"2 2446.92 -34.12
110.00 25 55 5 4413.90 24.28
DIFFERENTIAL CQRR_CTION5
T0£-1.2637 TRA-2.9517 TC3 -.2888 _AU .3578
ROE -.6174 RRA .5714 RE3 -,0558 FAU .01249
FOE .9291 FRA 1.6341 FC3 -.1188 8SP 6583
BO£ 1.4064 _RA 2.9750 8C3 ,2941 FSP -275
LAUNCH DATE NOV 17 1968 FLIGHT TiM_ 116.00 ARRIVAL CATE MAR 13 1969
HELIOCENTRIC CONIC oISTANCE _61.859
RL 147.89 LAL -.O0 LOL 54.71 VL 25.0(]6 GAL 14.96 AZI. 86.61 _ 100.74 SlAk 113.49 ECC .39044 INC 3.3923 Vl ]0.126
RP 107,54 LAP 3,5_ LOP 155.47 VP _.038 GAP -_.80 AZP 90.63 TAL 153.57 TAP 254.31 RCA 69.18 APO 157.80 V2 35.238
RC 55.726 GL 8.94 GP -2.98 ZAL 42,14 ZAP 8.71 ETS 159.95 2_E 135.63 £T£ 196.00 ZAC 79.41 ETC 164.76 CLP _.19
PLANETOC£NTRIC CONIC
C3 84.713 VHL 9._O4 DLA 13.49 RAL 8,72 RAO 6569.7 VEL 14.355 PTH 2.61 VHP 14.225 0PA -12._0 RAP 347.45 ECC 2.3942
LN_ AZMTH LNCH TINE L-I TIME INJ LAT INJ LON_ INJ RT ASC INJ AZt4TH INJ TIME PO CST TIM INJ 2 L4 T INJ 2 LONG
90.OO 6 25 49 _001.16 -27.98 9(5.51 _61,89 85.46 7 15 50 2401.2 -2_.32 87.87
9_.00 21 54 45 4779.86 17,58 L_05.51 251,18 67.44 25 14 25 4179.9 14.37 198.30
100.00 7 54 13 2716.03 -29.65 75,68 262.0_ 86.04 8 39 29 2116.O -29.89 66._9
100.00 23 9 1 4540.21 19.13 187.20 250.49 66.58 24 24 41 3940.2 15.8_ 179.99
I10.OO 9 18 21 2452.81 -34.11 55._¢J _2._2 _7.60 9 59 14 1852.8 -34.07 46.74
110.00 0 5 19 4576._ 23.18 172.76 248.50 64.15 ! 18 15 3776.2 19.52 165.55
DIFFERENTIAL CORR[CTIONS MI0-COUR_E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
TOE-1.2740 TRA-2.9540 TC3 -.2945 BAU .5404 S_T 2J21.0 _ 4_.2 S(_3 IO9.3 ST 975.2 SR 366.4 SS 845.4
ROE -.5784 RRA .3517 RC5 -.0608 FAU .0|_10 K_T ".0855 _ .O953 RT_ -.89_48 CRT .6921 CR5 .7788 CST .9914
FOE .9736 FRA 1.6928 FC3 -.1519 6.SP 6843 SQB 2166.0 R25 -.0155 R15 .8939 LSA 1316.5 MSA 258.0 SSA 17.;
BO£ 1.3992 5RA 2.97_9 8C3 .3(](]3 FSP -298 S(;1 2121,5 S(;2 457.5 THA 178.94 ELI 1010.0 EL2 255.3 ALF 15.60
25
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4 1968-69'
LAUe_H CATE NOV 17 I_6S FLIGHT TII, IE 118.00 ARRZVAL C_TE _R 15 J969
HCLIO([NTRIC CONIC 0|$TANCF Z68.649
RL 147.89 LAL -.00 LOL 54.71 VL 2_._3(_ G&L 14._7 AZL 86.5_ fSCA 10_.99 S4dA i14.59 (C( .37_0 INC 3.46_7 v! 3_.|Z_
RP |07.56 LAP 3.36 LCP J58.72 VP 36.189 G,_P -21.77 AZP 90.84 TAL 152.97 TAP 256.96 RCA ?I .58 4PO 157.60 V! ]5.Z3Z
RC 54.02! GL 9.57 GP -3.18 ZAL 41 .74 ZkP 7.=$8 £TS 155.26 ZJ,[ J37.02 ET£ 197.23 ZAC 8l .33 [TC 165.04 CLP 6.88
PLANE T(X_'N TR I C _ONIC
C3 78.949 VHL 8.885 CLA 14.29 RAL 8,96 RA0 6569.5 V1EL J4.|53 PTH 2.58 VHP J3.654 OPA -11.73 RkP ].49.56 ECC Z.2993
LNCH AZNTH LNCH TIN! L-I T|NE JNJ LAT INJ _ INJ RT A,_4_ |NJ 4Zt4TH INJ TII,_ PO C$T TIN _NJ 2 LATINJ 2 LONG
90.00 6 19 43 R]12.9! -27.9l 97.37 _-_I.Z6 85.04 7 9 55 2412.9 -28.31 88.72
9(3.00 22 2 44 4736.04 16.42 202.R 250.31 66.60 23 2! 40 4136.0 ]5.11 I95.70
I00.00 7 48 40 2726.03 -29.60 76.42 2151.42 85.65 8 34 6 2!26.0 -29.89 67.63
IO0.O0 Z3 16 Z8 4498.!5 17.97 184.62 249.60 65.70 24 31 26 5898.2 ]4.54 J77.50
JlO.OO 9 !3 57 2459.|5 -]4.09 _6.48 26J.74 87.3| 9 54 57 1859.2 -34.09 47.24
]10.00 0 J! _6 4331,19 FZ.02 I/O.39 247'53 63.!7 1 23 54
CJFIrER'_NT!AL COI_II_CTIONS N_0-C_I, JR_ [_ECUTICN /`CCURACY
TC£-1 .2839 TR'A-2.9524 TC3 -.2965 ON! .3L_6 .%1 2196.9 _ 42_J.0 S,G3 1|B.0
-.5400 RRA .33_0 Re3 -.Oi_ IrAU .0|331 i_RT -.O_OI _ .|02| RTI r -.9002
rOE; I .0219 FRA I .7546 FC3 -.|466 8SP 7150 ,T_(B L_.4 RL_ o.0179 Rt3 .9003
BCE 1.3928 _4 2.9711 BC3 .3057 FSP -325 S,GI Z!97.2 _ 427.2 THA 176.9=3
LAUNC_ CATE NOV J7 ]968 FLI_T TII4_ |_.00
t'I(L_CX_ENTR_C CC_N!C 0JST_ Z_.4_7
RL !47.89 LAL -._0 LOL 54.71 VL 25.44| GAL 13.80 AIPL 86.46 PICA 107.23 tel!,
RP 107.58 LAP 3.38 LOP 16l .97 VP 3_.329 G/,P -_.79 /,ZP 9|.05 TAL 152.4! T/,P
RE 52.393 GL !0.25 GP -3.4J ZAL 41.39 Z/,P 6.53 [T$ |48,72 Z_ |_8.52 ETE
PL_tNE TO_f'N TR JC CONIC
C3 73.652 VHt 8.582 OL/, |5.I0 RAL 9,15 RAO 656_).4 VI[L J_._>4 PTH E.55 VHP
LN(._ /,ZNTH LNO-_ TP4[ L-_ T]14_ INJ LiT INJ L_ INJ RT AS( INJ /`_'MTH INJ TIM!
90.00 6 13 5 3025.6_ -27.84 98.29 2'60.58 84.58 7 3 31
9(3.OO 22 I0 5l 469J.12 lS.JB _.JO 249.44 65.8J 23 29 2
|00.00 7 42 38 27_iL87 -29.5_ 77.2"_ 260.75 85.24 8 ?,,8 !5
!OO.GO 23 23 59 4455.!2 |6.74 J82.0J 248.?0 64.87 24 38 15
1lO.00 9 9 10 2466.J3 -54.07 57.0"Z L_|.JJ 86.99 9 50 J6
110.00 O 17 53 429_.65 20.80 !68.0l 246.56 62.24 J 29 3J
0zKrEI_I_NTIAL CORRECTIONS NJ0-_ [_CUTJON /`CCURACY
TC_E-1.2952 TR/`-2.9488 T(3 -._017 8AU ._053 S_T 2274.6 _,R 4J8.2 S_3 127.5
R_E -.30!9 RRA .3155 RC3 -.0714 F_U .0J_88 RRT -.09_4 RRF .J|J0 RIT -.9063
rOE J .0748 FRA ! .82_5 _(3 -.163J BSP 7395 S_ 23J2.7 R_3 -.0207 213 ._064
BOE 1.3890 BRA 2.9657 Be3 .3|00 FSP -353 5G| L:_Z75,0 _,2 4J6.2 TH/` J78.95
3737.B J8.25 163.29
OR_|T CETERN|NATION 4CCURAC_
ST 1016.4 SR 354.5 S= 860,4
CRT .6915 CRS .779! CST .99]Z
LSA 1367.4 M$4 252.8 SSA J7.J
[L! |047.4 [L_ _48._ ALF |4,39
ARriVAL _AT£ _AR 17 ]969
1|5.66 ECC .36083 IN(: 3.543Z v! _O.JZ6
239.64 RCA 73.92 APO J57.39 v2 35.Z26
198.6J _AC 83,_5 [TC 165._O CLP 5.57
1_.0_ _PA -1!,17 RAP 351.25 ECC _.21Z]








ST 1059.3 _ 34!._ 55 9J7.8
CRT .6905 ORS .7790 CST .9911
LSA 1421.2 MSA 247.0 SSA 17.1
ELI 1086.6 EL2 240.8 4LF 13.2J
L4UNCH 0ATE NOV i7 1968 FLIGHT TIN! 122.00 ARRIVAL CATE H_R J9 1969
P_LIOCENTRIC CONIC 0ISTAN(E 282.280
RL 147.89 LAL -.00 LOL 54.71 VL 25.638 0_L 13.26 AZL 86._8 H(.A J10.47 S_.IA 116.68 ECC .3470_ INC 5.6_4 VJ _0._6
RP 107.60 LAP 3.39 LOP 165,22 vP 36.46| GAP -19.83 AZP 91.27 TAL |51.88 TAP 262.35 RCA 76.J9 APO 157.17 V2 35.2J9
RC 50.852 GL 10,96 GP -3.66 ZSL 41,10 ZAP 5._ £TS 139.53 ZAE 140,J3 ET£ L:_O.18 ZAC 85.17 ETC J65.56 CLP 4,_5
PLAN[TOCENTRIC CONIC
C3 68.790 VHL _.2_4 CLA |5.9_ RAL 9,28 RA0 6569.3 VEL |3.789 PTH 2.52 VHP !2.56! 0PA -J0.64 RAP 355.14 ECC 2.1521
LN_H ATNTH LNCH T!W( L-I T_N[ IN! LAT _NJ LONG |NJ RT A,S_ IN! /,Z]4TH JNJ TIN! PO CST T_H [NJ Z LAT IN! 2 LOq_¢
90.00 6 5 54 3039.60 -_7,74 99.30 259.84 84.09 6 56 33 2439.6 -28.27 90.68
90.00 ZZ 19 8 4644.98 |3.8_ 197.34 248.56 65.07 23 36 33 4045.0 10.40 190.39
1130.00 7 36 4 2748.77 -_9,47 78.10 260.03 84.78 8 21 53 2148.8 -29.89 69.32
10(3.00 23 3| 58 441|._5 |5.45 179.37 247.79 64.09 24 45 9 _|1.O 11.84 172.44
!I0.00 9 3 57 2473.84 -34.04 57.63 220.44 86.63 9 45 ]J J873.B -34.13 48.38
1!0,00 0 24 ]l 4258.74 |9,5_ ]65.62 245.59 61.36 J 35 10 365_.7 15.54 158.76
0_rFERENTIAL cORR[CTIONS NZ0-EOUR_ E_CUTION /,CCURACY ORBIT 0ETERN_NATION ACCURAC_
TOE-1._07O TRA-2.9423 TC3 -.2336 BSU .2881 S(,T 2353.0 S_ 406.8 S(,3 137.9 ST 1103.4 SR 327.2 SS 957.5
ROE -.4643 RRA .2_3 RE3 -.077| FAU .01443 RRT -,1050 RRr .|22_ RTT -.9121 CRT .6890 CRS .7783 CST .99]0
FOE 1.1328 FRA 1.8906 FC3 -.18!6 9SP 7666 S(_ 2387.9 R23 -.O240 R! 3 .9122 LS_ 1477.6 NSA 240.8 554 17.]
_E 1._870 _RA 2.9574 9C_ .3132 FSP -_4 ,f_| 2_53.4 ,_2 404.5 TH/, |78.93 ELI 1J27.3 EL2 23_.1ALF 12.07
LAUNCH 0ATE NOV 17 196_ FLIGHT TINE 124.00 ARRIVAL OATE MAR 21 1969
HEL IO_ENTRI C CONIC
RL 147.89 LAL -.00
RP J07.62 LAP 3.39
RC 49.405 GL 11.71
PLAN! TOCENTRI C CONIC
C3 64.333 VHL 8.021
LNO'_ A2HTH LN(_H TIN!
90.00 5 58 3
_0.00 22 27 38
!00.00 7 28 56
100.00 23 39 26
!!0.DO 8 58 15
!10.O0 0 30 32
OIFFERIENTI AL CCRR_CT IONS
T02-1.3!44 TR/,-2.9"_74 TC3-._007 _AU ,26_3
ROE -.4269 RR/, .2847 RC3 -.08_ FAU ,0|51|
FOE !.!950 re/` 1.9637 FC3 -.2034 BSP B0_O
BOE ] ,38E0 BRA 2.9412 BC3 .3119 FSP -422
OIST/`NCE Z89.lJ2
L_t. 54.71 VL 25.82_ GAL J2.14 A2_. _._ PICA ||3.7! SP4/` |J7.66 ECC .33385 INC 3.7050 VJ _.1_6
L_P J6_.46 VP _o_84 G/`P -IS.gO /,XP 9|.49 T/,L JSJ ,38 T/,P 265.09 RCA 78,38 APO 156.95 V2 35,_|1
_P -3.§4 _L 40.B? 2/,P 4.90 £Ts J_=_7 Z_ |4|.84 ETE 20|._ ZAC 87.0# ETC 165.8] CLP Z.9!
OLA 16.78 R/,L 9.37 RAO 6569.2 V_L 13_627 PTH 2.49 VHP 12.039 DPA -10.13 RAP 355.02 ECC Z.0588
L-| T|N[ _NJ LAT _NJ LONG IN! RT /,._!i,_ _NJ /,2'NTH _NJ T;N[ PO CST T_M ]NJ _ LAT !NJ 2 LONC
3055.07 -27.63 100.42 259.06 83.54 6 48 58 2455.1 -Z8.24 9!.81
4597,50 12.50 J_4.54 247.69 64.38 23 44 J5 3997.5 8.95 187.66
2761.9(9 -29.]9 79.08 Zfl9.27 84.27 8 |4 58 2162.0 -29.87 70.30
4365.82 14.09 J76.7! 246.89 6_.56 24 52 J2 3765.8 10.40 169.86
2482.55 -_4.00 58.30 2_9.7_ 86,23 9 39 37 !882.5 -34.15 49.06
42!8.02 |8.|7 J63.2_ 244.63 60.54 J 40 50 _6!8.0 !4.11 156.47
MI0-COURS_ E_ECUTION ACCUR/,CY ORBIT OETERNINATION ACCURAC_
S_T 2425.9 Y_R _J..8 .._,3 J49.2 ST 1145.1 52 3!1.5 S= 998._
RRT -.J|B4 _ .1_5 RTT -.9J77 CRT .6857 CR5 .7764 CST .9908
_457.8 R_3 -.0270 RJ3 .9J78 LSA 1533.2 MSA _34.4 5SA 16.9
_| _426.4 ,_2 39|.9 TH/, J78.87 ELI I165.6 EL2 222.8 ALF 10.97
26
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4. 1968-69
LAUNCH DATE NOV 17 1968 FLIGHT,TIN[ 126o0_ ARRIVAL DATE MAR 13 1969
PELICEENTRIC CONIC OISTANCF 295.95]
RL 147.89 LAL -.00 LOt. 54.71 VL Z5.996 GAL IZ.Z5 AZL 86.21 HEA 116.95 5NA 1|8.61 £CC .]2131 IN( 3.7918 Vl ]O.126
RP IO7.65 LAP 3.]8 LOP 171 .71 VP 56.698 GAP -18.00 AZP 91.72 TAL Jf_.gZ TAP Z67.87 RCA 80.50 APO 156.72 V2 55.202
RE 48.064 GL IZ.50 GP -4.Z6 ZAL 40.7| ZAP 4.53 ET$ 110.44 ZAE I43.65 ETE 204.00 ZAC 88.97 £TC 166.06 CLP 1.55
PLAN[ TOCENTRIC CONIC
C3 60.256 VHL 7.762 0LA 17.66 RAL 9.39 RAO 6569.1 VEL 13.476 PTH 2.46 VHP 11.533 0PA -9.67 RAP 356.90 ECC J.9917
LNCH 47NTH LN(H T[14E L-| T]NE ]NJ LAT IN| _ |NJ RT ASC ]NJ AZ14TH IN| T|M[ PO CST T|N |NJ 2 LAT |NJ 2 LONG
90.00 5 49 28 _O72.40 -27.49 101.67 238.23 82.93 6 40 4I 2472.4 -28.J8 93.01
90.00 22 36 L_ 4548._O 1| .04 J9J.68 246.84 6).76 23 52 |4 3948.5 7.42 I84.87
JO0.O0 7 21 8 2776.B0 -29.28 BO.16 258.47 83.71 8 7 25 2176.8 -29.85 71.40
100.0(3 23 47 27 4319.33 12.65 174,00 246.00 62.69 24 59 27 3719.3 8.89 167.23
110.00 8 32 1 2492.44 -33.9§ 59.07 258.97 85.78 9 33 34 1892.4 -34.16 49.83
I10.OO 0 }6 59 4176.45 |6.76 |EO.83 243.67 39.76 | 46 }6 3576.4 12.62 |54.17
DIlaFER1ENTIAL CORf_CT|OI_ M|0-COUR$_ E_ECUTION ACCURACY CRB|T DETERM|NATZON ACCURACY
TO[-I .32_ TRA-2.9|_ TC3 -.2g_7 BAU .23|9 _T 2506.0 SGR _.4 SG3 |6|.7 ST 1J92.6 SR 294.5 SS 1044.3
ROE -.]896 RRA .27|8 RE3-.0892 F_J .0|577 RRT -.|344 RRF ,1584 RTI r -.9229 CRT ,6820 CRS .7732 CST .9908
FOE I .2657 FRA 2.0437 FC3 -.LP_6 8SP 8297 S_ 25]5.0 RZ3 -.03|7 R|3 .92_O LSA 1596.1 MSA 227.3 55A 16.8
BOE I .:$855 _A 2.9282 8C] .3127 F_IP -459 _;1 Z506.5 _ 378.8 THA 178.80 ELI |Ls09.9 EL2 212.5 ALr 9.86
LAUNCH OATE NOV |7 |968 FLIGHT TINE |_.00 ARRIVAL DATE MAR 25 1969
HELIOCENTRIC CCNIC 0ISTN_E 302.797
RL 147.89 LAL -.O0 LOL 54.71 VL L_.158 GAL 11.78 AZL 86.|2 HE4 120.|8 _4A |19.51ECC ._0940 INC 3.88}6 V! 30.126
RP 107.68 LAP 3.}6 I..CP 174.95 VP }6.BO4 GAP -17.|] AZP 9|.95 TAL 150.49 TAP 270.67 RCA 82.53 APO 156.49 V2 35.194
RC 46.8)9 GL 13.34 GP -4.6] ZAL 40.60 ,TAP 4.6] _7S _.(_ ZA_ |45.5_ [TE _06.37 2AC g(3.86 ETC 166.32 CLP .17
PLANET(X_ENTRIC CCNIC
C3 56.532 _4L 7.519 DLA |8.56 RAL 9._7 RAO 6569.0 V_L |_.3_ PTH 2.44 ff 1|.042 OPA -9.24 RAP 358.76 ECC 1.9304
LNO_ AZNTH LNCH TIN[ L-Z TJNE IN| LAT |NJ _ |NJ RT AS( |NJ AZNTH |NJ TII_ PO CST T|H |NJ 2 LAT |NJ 2 LONG
90.OO 5 40 2 _|._ -27.]_ 103.O6 157.35 82.24 6 3| 34 2492.0 -28.1l 94.50
gO.OO 22 45 _ 4497.72 9.49 |88.75 246.00 6_.Z0 24 0 35 _897.7 5.82 181.99
100.OO 7 12 35 279_,}6 °29.15 8|._ 257.6_ 83.08 7 59 9 2193.6 -29.80 72,65
100.00 23 53 46 427l.]7 11.|4 |71._5 _45.|5 62.08 25 6 58 }67|.4 7,32 164.54
110.[30 8 45 12 2_0].78 -3].89 59.9_J 258.19 85.26 9 26 56 1_O3.8 -54.18 50.72
|10.00 O 43 34 4133.9_ |5.29 |M.i_ 242.73 59.05 | 32 28 3533.9 |I.07 151.85
OIFFERENTIAL CORRECTIONS N|0-COUII_E [_CUT|ON ACCURACY ORI_ZT 0ETERNJNATION ACCURACY
TOE-J.3336 724-2.8879 TC] -.2906 _ .2]lZ gT Z_71.6 _ }69.7 _3 175.2 ST 1212.0 SR 275.6 S$ I091.2
ROE -.352| RRA ._|J RE3 -.0956 F/_J .O|_ _RT -.|595 /Mr .J8_0 R1T -._280 CRT .6740 CRS .1675 CST .9906
FOE 1.3416 FRA 2,1265 FC3 o.25456_P 8749 _ Z598.0 _ -.0354 R13 .9281 LSA 1654.0 N$A 220.7 SSA 16.6
BO_ 1.3793 _A 2.8997 8C3 ._059 F_P °505 _l_l 2572.] S_ _>4.9 THA 178.66 ELI I246.4 EL2 20|.3 ALF 8.81
LAUNCH OAT[ NOV 17 1968 FLIGHT TIN[ 150.00 ARRIVAL 0ATE
HELIOCENTRIC CONIC OI$TANCE 309.643
RL 147.89 LAL -.0(} LCc 54.71 VL 26.310 GAL 11.33 AZL 86.02 HCA 123.42 SNA 1213.37 ECC .29809 INC 3.9816 Vl 30.126
RP 107.71 LAP 3.32 LOP 178.19 VP 36.903 GAP -16.29 AZP 92.20 TAL 150.10 TAP 273.51RCk 84.49 APO 156.25 V2 35.184
RE 45.742 GL 14.22 GP -5.04 ZAL 40.57 ZAP 5.19 ETS 76.89 Z_E J47.45 ETE 209.I5 7AC 92.73 ETC 166.58 CLP -1.23
PLAN[TC(ENTR|C CONIC
C3 53.141 VHL 7.2_0 DLA 19.50 RAL 9.28 RAO 6568.9 VEL 13.210 PTH 2.4| VHP 10.567 OPA -8.87 RAP .62 [(( 1.8746
LNO4 AZNTH LN(H TIN[ L-I TIN[ |NJ LAT INJ LON$ INJ RT AS4_ INJ A214TH INJ TZN[ PO (ST TIN INJ 2 LATINJ 2 LONG
90.00 5 29 37 3114.}6 -27.I0 104.68 256.44 81.46 6 2I 32 2514.4 -28.00 96.1_
• 0.00 22 55 _D 4444.8_ 7.8(5 185.72 245.19 62.71 24 9 25 _44.8 4.14 17g.02
100.00 7 3 lO 2812.70 -28.99 82.79 256.74 82.36 7 50 3 2212.7 -29.74 74.07
100.OO 0 8 25 4221.72 9.54 J68.42 244.29 61.54 | 18 46 }621.7 5.66 161.78
110.00 8 37 44 Z516.85 -33.8J _0.97 257._8 84.67 9 19 4| 1916.9 -34.18 51.74
MAR 27 1969
II0.00 0 50 _ _]9(],33 1].75
CIFFER[NTIAL CORRECTIONS
TOE-1.3468 TRA-2.8_O8 TC3 -.2_05 BAU .2121
R_E -.3|44 RRA .2523 R(3 -.10_4 r_J .01755
FOE 1.4262 FRA 2,2153 rc3 -.2839 8SP 9163
_OE 1.3830 I}RA 2.8779 6C3 .2986 FSP -556
LAUNCH OATE NOV 17 1968
H[LIC(ENTRIC CCN|C
RL 147.89 LAL -.00
RP 107.74 LAP 3.28
RC 44.782 GL 15.17
PLAN[TOCENTRIC CONIC
C3 50.O6| VHL 7.075
LNCH A2'NTH LNO4 TIN[
90.00 3 18 O
gO.00 23 5 44
I00.OO 6 52 44
I00.OO 0 17
110.00 8 29 _O
110.00 0 57 22
D|FFER_NTIAL CORIq[CTICNS
TO_E-1.3423 TRA-2.82J8 TC3 -.2544 _ .1853
ROE -.2759 RRA .2465 RC3 -.10_] FAU .01885
FOE 1.5146 FR4 2._0}6 FC3 -.3260 B_P 9¢)59
BOE 1.3704 BRA 2.8325 E3 .2769 FSP -6_4
155,98 24|,81 58,39 I 58 31 3490,3 9,47 149,50
NID-(.OURSE E_CUTION ACCURACY CReIT 0ETER_IN_T|(_ ACCORACV
Sr_T Z645,9 _R 357.2 SG3 190.1 ST 1278.6 SR 255.I SS 1141.7
RRT -,19_7 I_F ,Z_IO RTF -,9328 CRT ,6634 CR$ ,7586 CST .9905
$66 _70.O R_] -.0408 213 .9330 LSA 1719.7 MSA 213.6 SSA 16.3
•%1 2_46.8 $_ 3_0.6 TH_ 178.50 ELI 1290.0 EL,?. 189.2 ALF 7.71
FLI_qT TIN[ |]2.00
DISTANCE 316,487
LCL 54.71 VL 26.45| Gkk 10.90 AZL 85,91 14C.A 126,63 SMA 121.J9 ECC .28738 IN(: 4.0872 VI _3.126
LCP 18|.43 VP }6.994 _AP -|5.47 AZP 9_.44 TAL 149,74 _AP 276.39 RCA 86.36 APO 156.02 V2 35.174
GP -5,52 ZAL AO.6J ZAP 6.1_ ETS 64.9] ZNE 149._8 ETE 2|2.42 2AC 94.58 ETC 166,85 CLP -2.66
OLA 20.46 RAL 9.|2 RAO 65_.8 V[L 1_,09] PTH 2.39 VHP JO.IO8 OPA -8.57 RAP 2.47
L-] TIN[ INJ LAT |NJ LOld_ INJ RT AS( INJ A2t4TH ]NJ TIN[ PO CST TIN ]NJ 2 LAT
3140.18 -26.83 106.5_ 255.4? 8(3.58 6 10 21 2540.2 -27.86
4389.33 6,1J |8_.!i_ 244.42 _2,30 24 18 54 3789.3 2.36
_B_4.74 -_B.78 84.40 255.82 81.54 7 39 59 2234.7 -29.65
4170.01 7,85 165.52 243.48 61.06 I 27 $ 3570.0 3.93
2532.01 -33.71 62.14 2_6.55 83.98 9 IJ 42 1932.0 -34.18
4045.50 12.|3 15].51 240.9| 57.80 2 4 47 3445.5 7.79
MID-COURSE E_ECUTION ACCURACY
S_T 2694.4 SG_ 345.3 S_3 ZO6.0
RRT -.2376 IMF .26_ RIT -.9379
2716.4 R_3 -.044| RJ3 .9}61
•%1 _695.7 _ 333.2 THA 178.23










ST 1310.4 SR 232.4 SS 1191.5
CRT .6440 CR$ .7435 (ST .9902
LSA 1774.1HSA 207.5 SSA J5.8
ELI 1319.0 EL2 176.6 ALF 6.64
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69p
LAUNCH DATE NOV 17 I968
HELIOCENTRIC CONIC
RL |47.89 LAL -.00
RP J07.77 LAP 3.22
RC 43.97! GL 16.17
PLANE TCK_ENTR I C CONIC
C3 47._02 VHL 6.876
LNOd ATMTH LNCH T[MC
gO.00 5 4 59
90.00 23 17 6
lOO.OO 6 4Z 7
100.00 0 27 35
110.00 8 _0 26
110.0(3 | 4 46
FLIGHT TIM([ 134.00 ARRIVAL DATE MAR ]I X969
DISTANCE 323,340
LOL 54.71 VL 26.563 GAL 10.50 AZL 85.80 MNCA _29,88 ,9,1A 121.97 ECC .277_9 INC 4,Z019
LOP 184.67 VP 37.079 GAP -14,68 AlP 92.70 TAL 149.4! TAP 279.?9 REA 68.15 APO 155.79
GP -6.O7 ZAL 40.7| ZAP 7.34 ET$ 56.57 ZAE 131.28 ETE 216.28 ?AC 96.43 ETC 167.15
CLA 21.47 RAL 8,92 RAC 6568.8 VEL 12.987 PTH 2.37 VHP 9.665 DPA -9.34 RAP 4.32
L-I TINE IN| LAT IN| LONG IN| RT ASC IN| AZIWTH IN| TIME PO CST TIM IN/ 2 LAT
3170.48 -26.47 108.67 254.48 79.56 5 57 49 2570.5 -27.65
43]0.70 4.25 179,26 243.72 61.98 24 29 17 3730.7 .46
2860.48 -28.50 86.26 254.88 80.59 7 28 48 ?260.5 -29.5I
4115.94 6.06 [62.50 242.73 60.67 I 36 11 3515.9 2.10
2549.79 -33,58 63.51 255.7} 83.18 9 2 55 J949.8 -34.16













TOE-I,5098 TRA-2.9442 TC3 -.3675 BAU .2440
RDE -.2374 RRA ,2426 RC3 -.IJ76 FAU .01708
FOE 1.6848 FRA 2.4704 FC3 -.3127 8,_P 669|
BOE 1.5283 BRA 2.9542 Be3 .3859 F,!_ -558
MIC-COURt_E E)QECUT[ON ACCURACY ORBIT DETERMINATION ACCURACY
_T 2_N53.8 S_R 335.3 _3 L;_9.3 ST 1485.7 _ L_8.3 SS I796.5
I_RT -.2432 _r .]O_q_ RTF -.9377 CRT .6376 CRS .7246 CST ,9927
2982.7 R_3 -.077_ RJ3 .9379 LSA 1973.4 MSA I92,6 SSA 17.1
_J 2_5.0 _ 3_5.| THA |78.40 ELI 1491,7 EL2 159.8 ALF 5.! 7
LAUNCH DATE NOV l 7 1966 FLIGHT TIWE J_.00 ARRIVAL OATE APR ? |969
HELIOCENTRIC CONIC OlSTkNCE 330.169
RL 147.89 LAL -.00 LO,. 54.7! VL 26.706 GAL lO.l| A2'L 85.67 PiCA |33.11 S_A 122.7l ECC .26769 INC 4.3280 VI _W3.126
RP 107.80 LAP 3.16 LOP J87.90 VP 37.157 GAP -J3.91AZP 92.96 TAL 149.12 TAP 282.23 RCA 89.86 AI:_) 155.56 v? 35.153
RE 43.319 GL J 7.24 GP -6.72 ZAL 40.9| ZAP 8.76 ET$ 50.85 ZAE 153,07 ETE _213,85 ZAC 98,25 £TC 167.47 CLP -5.63
PLANETOCENTR[C CON|C
C3 44.792 VHC 6.693 OLA 2"?.53 RAL 8.62 RAO 656W_.7 VEL
LNCH AZ'NTH LNCH TIME L-I Till[ IN| LAT
90.00 4 50 2 3206.34 -26.00
gO.O0 Z3 29 43 4267.48 2.2"2
ZO0.OO 6 27 56 2890.64 -28.|5
100,00 0 _ 23 40_,4| 4.|3
lI0.O0 8 l0 16 2570.5| -33.40
l|0.O0 ! 12 35 3951._ 8.87
0[FFE_NTIAL C.CIKIR_(TIONS
T0[-1.4479 TRA-2.8_05 TC3 -.2B58 B,_J .J84_
ROE -,I934 RRA .24_ RC3 -.|2_ FAAJ .01969
FOE 1.7746 FRA 2.5477 FC3 -._O_ 8SP 896|
B_E 1.4610 _A 2.8409 B(:3 .3|20 FS@ o_8
l_.8_0 PTH _.35 VHP 9.236 OPA -8.2| RAP 6.17 EC( 1.7377
INJ L.ON_ INJ RT A_C INJ AZ'NTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG
iJl'19 253,41 78._8 5 43 28 2606.3 -27.35 102.78
|75.74 243.08 61.76 24 40 50 3667.5 -1.58 169.12
_.43 253._ 79.50 7 16 7 2290.6 -29.31 79.8?
|39.32 242.02 60.37 | 46 3 3458,4 .15 152.79
65.|0 R54.86 82._5 8 53 6 1970.5 -34.11 55,95
|48.4_ 2_.24 56.B0 2 J8 26 3351.3 4.24 J4?.13
MID-COUR_ EXECUTION kCCUR_CY ORBIT 0ETERMIN_TION _CC_C_
_GT _.6 _R 3_7._ 5G3 246.6 ST 1468.3 SR 180.5 55 1337.7
RRT -,3359 _ .}908 RTF -.9439 CRT ,5809 CRS ,6806 CST .9915
_44,8 R_3 -.0745 RI3 .9442 LSA 1985.4 MSA 189.9 SSA 15,7
_l 2f_8.7 SG2 _07.9 THA 177.83 ELI 1472.1 EL2 146.6 ALF A.J3
LAUNCH DATE NOV 17 1968 FLIGHT TIME 138.00 ARRIVAL DATE APR 4 1969
HELIOCENTRIC CONIC DISTANCE 336.996
RL IA?.P9 LAL -.00 LC_,. 54.7) VL 26.8?0 GAL 9.75 AZL 85.53 PEA J 36.33 .S,WA 123.41 ECC ,25_67 [NC 4,4679 VI 30.126
RP I07.84 L_P 3,0_ LOP |91.13 VP 37,228 GAP -13.16 _7P 93._3 TAL 148._6 TAP 265.|9 R(A 91.49 APO 155.33 V? 35,1_I
RC 42,_A GL I_.40 GP -7.4_ ?AL 4|.20 ZAP 10.35 ETS 47.02 ?AE ]54.66 ETE 226.23 ?AC I00.05 ETC 167.83 CLP -7,17
PLANE TOCENTRIC CONIC
C3 42,565 VHL 6,524 CLA 23.64 RAL _._5 RAO 6568.6 VEL 12.B04 PTH 2.33 VHP 8,824 CPA -8,21 RAP P.O3 ECC 1.7005
LNCH ATNTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| _2'_ITH IN| TIME PC) CST TIM IN| 2 LAT IN| Z LONG
90,00 4 32 37 3249.94 -25.37 114.22 252.26 76_98 5 26 47 2649.9 -26.9J 105,f19
90,00 _3 44 12 4198.19 -,02 17J.8_ 242.56 61.68 2A 54 l0 3598,2 -3.80 165,24
100.00 6 12 51 2926.75 -27.67 91.01 257.82 78.72 7 I 3P 7326._ -79.07 p?.47
IL_.O0 0 50 34 3996,62 2.04 155.92 241.41 60.17 ] 57 I! 3396.6 -J.94 149.40
lIO,O0 7 58 52 2595.08 -33,16 66.9_ 253.98 81.17 8 42 7 1995.1 -34.02 57.84
110.00 i 21 3 3901,05 6.78 I45.74 238.48 56.42 2 26 4 5301.1 2.32 139.50
01FFERENTIAL CORRECTIONS MIO-CCLIRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
70E-1,4702 TRA-2.7945 TC3 -.2701 BAU ,1714 ,'_CT 2994.7 SGR 323,8 S(,3 26_I.7 ST 1520.9 _ 150.9 SS 1409,4
ROE -.151Z RRA ,249(3 RE3 -,1333 FAU ,OL_3_5 RRT -.4I_W_ RRF" .4600 RTF -.9477 CRT .4962 CRS .6030 CST .9916
FOE 1.9152 FRA 2.6673 FC3 -.,12AI O,5,° 9278 SGO _012.2 1_3 -.0865 R13 .9481 LSA P070.8 MSA 183.6 SSA JS.l
80E J .47_ 8RA 2,t"_O56 8C3 ,_(_J_ FSP -756 SGI 2997.8 SG_ 293,6 THA 177.38 ELl 1522.7 EL2 130.9 ALF 2.84
LAUNCH OATE NOV 17 J'_B8 FLIGHT TIME 140.00
HELIOCENTRIC CONIC OJSTANCE 343.8|4
RL 147.89 LAL -.00 LOL 54.7I VL 26.9_6 GAL 9.40 AZL 85,37 P_.A 139.55 S_4A
RP 107.87 LAP 3.00 LOP 194.36 VP 37.294 GAP -12.4_ AZP 93.52 TAL 148.64 T_P
RC 42,524 GL 19.64 GP -8.38 ZAL 4J.58 ZAP 12.10 ETS 44.55 ZAE 155,98 ETE
PLANETOCENTRIC CONIC
C3 40.604 VHL 6.37_ DLA 24.82 RAL 7.80 RAO 6568.6 EL 12.727 PTH 2.31 VHP
CNCH AZMTH LNCH TIME L-| TiME [NJ LAT [NJ LONG INJ RT AS_ INJ A_TH INJ TIME
90.00 4 II 37 3304.7= -24.48 117._:J 250.99 75.30 5 6 42
90.00 O S 29 41i9.60 -2.55 167.50 242.213 61.79 | 14 9
1OO.00 5 55 10 2970.88 -27.02 94.13 25|.69 76.71 6 44 41
JO0.O0 1 4 _ 3928.69 -.26 152.20 240.95 60.11 2 l0 6
110.00 7 45 55 2624.A3 -32,83 69._0 253.08 79.89 8 29 39
110,OO I 30 23 3_47.91 4,77 142.94 237,79 56.1| 2 34 3l
OIFFERENTIAL CORRECTIONS NI0-COUR._E EW_CUTION ACCURACY
T0£-1.4922 TRA-2.7_09 TC3 -,2483 BAU .1553 S_T 3054.| ,%R 327.9 ,%3 292.9
ROE -.1031 RRA .2594 RC3 -.1423 FAU .02220 RRT -.517B RRF ._4 RTF -.9513
FOE 2.0734 FRA 2.7917 rC3 -.4734 85P 9682 ,_G_ 307|.6 R'Z3 -,J001 R13 .9518
Bog 1.4957 8RA 2.7631 8C3 ._862 r,f_P "836 $6| _058.8 56_ 2_.1 THA 176.79
ARRIVAL DATE APR 6 1969
124.07 ECC .25017 [NC 4.6254 vl 30.176
288.19 RC_ 93.03 _P_ 155,10 V2 35.1_9
232,45 Z_C 101.83 ETC 168,26 CLP -8.76
8,428 OPA -_.35 RAP 9,90 ECC 1,6682








ST 1571.2 SR 120.7 SS 1486,0
CRT .3237 CR$ ,4415 CST .9916
LSA 2158.5 MSA 178.| SS_ 14.3
ELI 1571.7 [L_ ||4,1 ALF 1.43
28
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH 04TE NOV J7 ]96,8 FLIGHT TIP4E J42.00 ARRIVAL CATE APR 8 1969
H([LIO(ENTRZC CONIC
RL 147.89 LAL -.00
RP 107.9| LAP 2.90
RC 42.39_ GL 2J.00
PLAN[TOCENTR|C CONZC
C3 38.909 VHL 6.238
LNCJ4 AZMTH LNCH TII=(_
90.00 3 44 47
90.00 0 27 54
]OO.00 5 33 45
]0(?.00 I 21 38
I]O.O0 7 30 56
1]O.00 I 40 56
0ISTANC£ 350.6)9
LOt. 54.7] VL 27.025 GAL 9.07 AZL 85.20 H(A ]42.78 ,_A 124.69 ECC .24219
LOP 197.59 VP 37.354 GAP -11.75 AZP 93.83 TAL )48.44 TAP 291.22 RC4 94.49
GP -9.46 ZAL 42.07 ZAP 14.02 ETS 43.08 ZA£ 156.87 ETE 239.44 Z4C )03.59
OLA 26.09 RAL 7.25 RA0 6568.5 EL 12.660 PTH 2.30 VHP 8.050 DPA -8.67
L-I Till) ]NJ LAT |NJ LONG IN) RT A,_ IN) A2"NTH [NJ TIt4C PO (ST TIN
3377.90 -23.)2 |L_.92 249.50 73.J9 4 41 5 2777.9
4024.89 -5.59 162.lB 242.J) 62.)9 ! 34 59 3424.9
3026.64 -26.09 919.0) 250.44 74.87 6 24 )) 2426.6
3851.38 -2,88 147.95 240.62 6().2) 2 25 50 3251,4
2659.9_ -32.37 71.67 252.|5 78.37 8 15 16 L_60.O
3790.83 2.60 139,9fl 237.21 55.90 2 44 ? 3190.8
CZYFERiENTIAL CORRE(TIONS MI0-(DJR._IE EXECUTION aCCURaCy
TOE-I.SL}O5 TRA-2o7054 TO3 -.2259 8AU .J417 SG7 31|2,2 $_ 949.9 S_3 3|9.4
ROE -.O494 RRA .2761RC3 -.1523 FAU .02359 RRT -.I_.19 _ .6893 RTIr -.9547
F0£ 2.2559 FRA 2.9_38 FC3 -.5250 BSP 10031 _ 3J31,0 R23 -,1164 R)3 .9554
61CE J.5213 &qA 2.7194 8() .2724 ¢S,P -¢Y_I *q_l 3|19.5 _ L_._ THA J76.05
IN(: 4,8049 Vl ]O.lZ6
APO 154.88 VZ )5.Jl7
ETC 168.76 CLP -]O.4D
RaP |1.79 EEC 1.6403








ST 1624.7 _ 96.2 SS 1570.4
CRT -.0445 CRS .082) CST .9938
LSa 2_55.0 MSa J73.4 SSA '|3.§
ELI )624.7 EL2 96.1 *LF 179.85
L.AUNO-_ DATE NOV 17 1968 FLI_IT TIE 144.00 ARRIVAL DaTE APR 10 J969
H[LIOCENTRIC CONIC 0ISTANCE 3_7.41|
RL 147.89 LAL -.00 L@L 54.71 VL 27.116 GAL 8,T? AZl.. 84.99 H_
RP J07,95 LAP 2.80 LOP 200.8| VP 37.408 GaP oil.04 A2"P 94.|6 TAL
RE 42.442 GL L_.49 GP -J0.76 Z_C 42.69 ZAP I6.14 ET$ 42.40 Z_
PLAN[T(XENTRZ( CONIC
C3 37.487 VHt. 6.123 OLA t7.45 RaL 6.58 RA0 6568.5 VEL 12.604 PTH 2.29 VHP 7.690 0PA -9,25
Lk_3,_ AZHTH LNK_H TINE L-I TINE |NJ I._T JNJ _ INJ RT A$C INJ A2_4TH INJ TINE PO (ST TIN
90.OO 3 5 8 3491.68 -20.69 |]10.37 247.49 '/'0.22 4 3 EO 289J.7
90.00 l 2 13 389_,30 -9.73 I54,64 242,_ 63.28 2 7 5 3292.3
I00.00 5 6 1| }lOI,_O -24.66 |03,1! _48.94 72.55 5 57 52 2501.5
100.00 ! 43 52 3757.7| --6.03 |42.78 240.63 60.67 2 46 30 3157.7
]JO.OC 7 13 15 Z?03.82 -3].72 75.13 25I.I5 76.54 7 58 )9 2103.8
110.00 i 53 17 3728,I5 .20 |_.68 2_.17 fl5,82 2 35 25 3128.2
OlFF£RE.NTIAL CCP_91_CTICI_$ NI0-C._xJIR_I_ E_CUTION aCCURaCY
TOE-|.5599 TRA-2.6(W]8 TC3 -._072 8/KJ .|3_P2 _(;T 3J 79.0 _(_ 37_.0 S_3 348.5
ROE .OJ2fl RRA .3007 RC3 -.J633 FAU .0_491 RRT -.7|93 RRF .7880 RIT -.9577
FOE 2.4693 FRa 3.0633 FC3 -,5753 8SP I0245 _ 319_.1 R23 -.|_0 RI3 .9587




125.27 ECC .23472 IN(: 5.013) Vl 30.126
294.27 RCA 95.87 APO 154.67 v2 35.J05
246,95 ZAC 105.33 [TC 169.36 (LP -J_.10
RaP 13.72 EC( ).6169







ST |685.| SR 96.0 SS 1665.0
CRT -.6003 CRS -.4962 CST .9920
LSA 2364.8 MSA |69.5 SSA 12.4
ELI J r:_6.J £L_ 76.7 ALF 178.04
L_UNCH O_TE NOV 17 I968 FLIGHT TI_E 146.00 ARRIV4L DaTE 4PR 12 1969
HELIOCENTRIC toNI(
RL 147,89 L_L -.00
RP 107,99 LaP _.69
RC 4_.67! GL 24.J4
PLANE TOCENTRIC CON[C
C3 36,3_7 VHL 6.030
LNCH A_MTH LNCH TIE
83.77 ! 8 48
96.23 2 52 5
lOO.OO 4 _5 7
JO0.O0 2 1_ 2P
110.00 6 51 38
]10.OO ? 8 25
DISTANCE 364.188
LC'L 54.71 VL 27.L'_O1 GAL 8.48 AZL 84.74 t'KA 149.21 SM4 125.8l ECC .22772
LOP 204.03 VP 37,458 GaP -|0.38 alP 94,52 TAL 148.14 TaP 297.35 RCA 97,16
GP -12.37 ZAL 43.45 ZAP J8.49 ETS 42.39 ?AE 156.92 ET£ 254.56 ZAC 107.06
0LA 28.94 RAL 5.77 RA0 6568.4 VEL JZ.559 PTH 2.28 VHP 7,353 0PA -10.08
L-I TINE IN) LAT IN) LONG IN) RT a,_ IN) aTI4TH IN) TII4_ PC) (ST TIM
3851.34 -16.J3 J54.79 244.24 65,65 2 12 59 3251.3
3517.17 -16.12 130.29 244.24 65.64 3 50 42 2917.2
3218.43 -22.05 110.82 246,84 69.29 5 JB 45 261_,4
3625.3! -10.37 135.95 241.92 61.81 3 19 $3 ]025.3
g759.61 -30.77 79.20 250,03 74.31 7 37 38 2159.6
3656.90 -2.52 132,97 236.53 55.90 3 9 22 3056.9
CIFFERENTI_L CORRECTIONS
TOE-1.6033 TR_-2.6080 TC3 -.J834 8_U .1235
ROE .0862 m;_ .335[3 RE3 -.1759 FAU .02634
FO£ Z.7137 FR_ 3.ZO]4 FE3 -,6272 8SP 10539
BD£ 1.6056 BRA 2.6294 BC3 .2542 FSP -)108
MI0-COURSE £XECUTION ACCURAC_
$GT 3229.2 _ 429.0 563 379.6
RRT -,80|3 RRF .8681 RTF -,9607
325|.6 1_3 -.1562 RJ3 ._20
.T_| 3241.5 $G2 255.2 THA J73.87
INC 5._589 V! 30.126
APO 154.46 V2 35.092
ETC 170.12 CLP -13.85
RaP 15.72 £CC :.5983








ST 1744.3 SR 136.6 S8 J767._
CRT -.9127 CRS -.8559 CST .9922
LSA 2481.2 MSA )67.J SSA 11.2
EL) |748.8 EL2 55.7 ALF 175.91
LAUNCH O_TE NOV 17 I_ FLIQ4T TINE 148.00 ARRIVAL GaTE APR )4 1969
HELIC_.-[NTRIC CONIC
RL 147.89 LAL -,00
RP |08.03 LAP 2.57
RE 43.078 GL 26.00
PLANE TO_ENTR|C CONIC
C3 35.558 VHL 5.963
LNCH AZMTH LNCH TIME
77.92 0 19 42
_02.06 3 33 18
77.92 0 19 42
i02.0_ 3 33 J8
1IO.OO 6 23 45
lIO,OO 2 28 26
OISTAI.,K:E 370.949
LOL 54.7) VL 27.279 GAL 8.20 i_L 154.44 I-leA )52.42 SMa 126.32 ECC .22120
LCP _7.25 VP 37.SO2 GaP -9.73 AZ'P 94.93 TAL |48.03 TAP 300.46 RCa 98.38
GP -14.36 ZAL 44.40 ZAP 21.14 £T$ 42.99 ZAE 155.88 ETE 26!.73 ?AC 108.77
DLA 30.39 RAL 4,78 RaO 65M.4 V£L 12.527 PTH 2.27 VHP 7.042 OPa -II.32
L-I TIME IN) LaT INJ LONG IN) RT aS_ INJ AZMTH IN) TIME PC) CST TIM
3990._Z -17.16 165.59 243.3! 64.28 I 26 12 3390.E
3367.06 -IT.J4 119.65 243.31 64.27 4 29 25 2767.J
3990.22 -J7.)6 163.59 249.31 64.E8 ! 26 12 3390.2
3367.06 -17.|4 119.63 243.31 64.27 4 29 25 2767.1
2834.29 -29.27 84.50 248.63 71.50 7 l0 59 2234.3
3370.99 -5.79 |28.46 23_.70 56.25 3 27 fit 297J.0
CIFFER'ENTIAL CORRECTIONS
TD£-).660_ TRA-_.5530 TC3 -.)625 8AU .1)89
ROE .1775 RR_ .38)7 RC3 -.)_O2 Fag .0276l
r_E 2.9995 FRA 3.3352 FC3 -.6722 8SP 10763
_O£ 1.6703 BRA 2.5814 8C3 .2501 FSP -12'09
MID-(,(X_._£ EWECUTION aCCURaCY
SGT 327|.8 5GR 311.9 Sz,,3 412.6
RRT -.8612 _ .9242 RTF -.9633
S._ 3311,6 _3 ".17_9 RJ3 ._5_
S_,| 3301.5 $(,2 257.9 THA 172._P
IN( 5.5556 VI 30.126
_PO J54,26 V2 35.080
ETC 171.09 CLP -J5.67
R_P 17,93 ECC ),5852








ST 1810.4 5R 213.3 SS 18P0.6
CRT -.9880 CR5 -.9626 CST .9925
L$_ 2613.8 MSA 165.9 SSA 9.9
ELl 1822.6 EL2 32.8 ALF 173,36
29
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-693
LAUNCH DATE NOV 17 J968 FLI(_T TIE 150.00 ARRIVAL 0ATE APR 16 ]969
H_LIC_ENTRIC CONIC 0ISTANCE 377,69_
RL 147.89 LAL -.DO LOt. 54,72 VL _7,35| GAL 7,9_ AZL 84,0_ PiCA
RP ]08.07 LAP 2.44 LOP 210.46 VP 37.543 GAP -9.10 AZP 95.40 TAL
RC 43.658 GL 28.J3 GP -16.89 ZAL 45.57 ZAP 24.|8 ET$ 44.18 ZAE
PLAN[TOCENTRIC CONIC
C3 35.]62 VHL 5.9_ DLA 32.45 RAL 3.55 RAO 65_,4 VEL 12.511 PTH
LNCH A_HTH LNCH TIM_ L-I T_14_" IN] LAT
73.45 23 39 52 4084.79 -|8.ZJ
106.55 3 39 26 3266.B3 -JB.J9
75.45 23 39 52 4084.79 -18.2|
106.55 3 59 26 3?66.83 -18.19
l]O.O0 5 43 19 2946.30 -26.61
110.O0 2 59 6 3453.3! -|0.J9
OIFFERI_NTIAL CORII_CTIONS
T02-].7345 TRA-2.49_0 TC3 -.1424 BAU .1178
ROE .2954 RRA .4440 RE3 -.2063 tAU .0286.4
FOE 3.3301 FRA 3.4499 FC5 -.7052 8._P 10978
1.7594 _qA 2.5323 BC3 ,2507 FSP -J313
155.63 S_WJ 186.80 ECC .2151_ IN( 5.9235 Vl 30.]76
147.95 TAP _3,58 REX 99.52 APO 154.07 V2 35,067
154.01ETE 268.02 ?AC 110.47 ETC 177.36 CLP -17,55
2.27 VHP 6.764 DPA -]3.08 RAP 20.11ECC |.5787
IN] LONG IN] RT AS(: IN] A_PMTH IN] TIME FO (ST TIM IN] ? LAT IN] 2 LONG
|73.L_9 242.42 62.67 24 47 57 3484.8 -21.73 166.06
1J2,62 242.4J 62.66 4 53 53 7666._ -2].7] ]O5.39
17].29 242.42 62.67 24 47 57 3484.8 -2].7_ 166.06
112.62 242.4! 62.66 4 55 53 2666.8 -21.71 105.39
92.12 246.61 67.70 6 32 25 2346.3 -29.39 _A.04
122.19 237.63 57.19 3 56 39 2853.3 -J4.44 1|5.67
NIO-(.OUR_. E?_CUT_ON ACCURAC_ ORBIT 0ETERNINArION ACCURAC_
SGT 33|4.5 _ 632.3 ,S63 446.1 ST 1882.0 SR 3?3.7 SS 2004.]
RRT -.gOJO _ .95_ RTF -.9658 CRT -.9995 CR5 -.99_4 CST .992_
3374._ 1_3 -.1917 RI3 .9686 LSA ?763.? MSA J66.4 SSA _.5
•_1 3_)_3.4 _ 270,3 THA 170.18 ELI ]909.7 EL2 J0.0 ALF 170.24
LAUNCH DATE NOV 17 1968 FLIGHT TII, IE 152.00 ARRIVAL CATE APR ]_ ]969
HELIOCENTRIC CONIC
RL |47.89 LAL -.00 LOt. 54.71 VL
RP 108.11 LAP 2.30 L(_ 213.67 VP
RC 44.405 GL 30.62 GP -20.17 ZAL
PLAN_T_ENTRIC CONIC
C3 35._O VHL 5.941 OLA 34.59 RAL
LN_ A_4TH LNCH TIME L-I TIME IN] L_T
69.26 _3 7 35 4165.96 -19,27
110.74 4 19 21 3187.64 -19._
69.26 23 7 35 4165._ -19.27
]10.74 4 19 2! 3187.64 -19.26
69.26 23 7 35 4165.9_ -19.27
110.74 4 19 21 _187.64 -19.26
OIFRERIENTIAL CCRK_CTIONS
TOE_].8327 TRA-2.42_8 T_ -.i_4| 8AU ,I_
ROE .4549 RRA .5256 RE3 -.LP'Z38 FAU .02916
rO£ 3.7084 ?RA 3._2"Z1 rC3 -.715_ BSP IJZI6
B0E 1.8883 BRA 2.4831 8C_ .2559 FSP -1411
OI$TJNCE 384.416
27.4J7 GAL 7.71 A5'L 83.61 t4CA |58.84 SMA ]27.24 £CC .?095O IN( 6.3950 vJ 50.126
37,578 GAP °8.49 AZP 95.97 TAL |47.88 TAP 30_.77 RCA 1OO.58 APO 153._9 v2 35.053
47.O6 ZAP 27.76 ETS 45.97 ZAE 151.18 £TE 273.17 _AC 11_.15 ETC 174.07 CLP -19.49
2.00 R_ _.4 V_L |2,_17 PTH 2.27 VHP 6.534 OPA -15.52 RAP 27.6_ ECC ].5_10
IN] LON_ JNJ RT ASC IN] A214TH IN] TIME PO CST T_M IN] 2 LAT IN] ? LONG
I80.|8 241.55 60.71 24 17 ] 3566.0 -23.02 ]73.02
107.09 241.54 60.70 5 I_ 29 _587.6 -23.0! 99.93
1_O.18 241.55 60.71 24 17 l 3566.0 -23.02 ]73.O?
|07.09 241.54 60.70 5 12 29 _587.6 -Z3.0] 99.93
180.18 241.5_ 60.7| 24 |7 I 3566.0 -23.0_ ]73.02
107.09 241.54 6(3.70 5 12 29 _587.6 -23.0] 99,93
NI0-CGEA_S_ E]ECUTION ACCL_ACY ORBIT 0?TERMINATION ACCURACY
SGT 3_.S _R 801.4 S(;_ 477.4 ST |_62.3 SR 476.0 $5 2]36.4
RRT -._'_59 _ .9789 RTF -.9681 CRT -.9985 CRS -.9978 CST .9932
S_ 3445.0 _ -.|99g R|3 .97_1 LSA E934._ MSA ]68.7 SSA 7.1
_I 3432.3 SG2 295.4 THA 167.47 ELI ?0|9.i EL2 25.2 ALF 166.3@
LAUNCH 0kTE NOV J7 196H FLIGHT TIME I54.00 ARRIVAL CATE APR 75 1969
HELIOCENTRIC CONIC
RL 147._9 LAL -.00 LC_ _4.7! VL
RP 108.15 L_P 2.16 LOP 216.8_ VP
RC 45.}09 GL 33.61 GP -74,49 7AL
PLANE TO_ENTRIC CONIC
C3 36._33 VHL 6.019
LNCH AZMTH LNCH _IME
64.96 22 35 43
]J5.O4 4 35 J
64.96 2Z 55 43
115.O4 4 35 I
64.96 22 35 43
115.O4 4 35 I
OIFKERENTIAL CORRECTIONS
T0£-1.9734 TRA-2.3544 TC3 -.J0g7 8AU ,1282
ROE .6818 RRA .6Z98 RE3 -._408 FAU .02867
F01E 4.1286 FRA 3.5J05 FC} -._50 8SP 11_01
BOE 2,0879 8RA 2.4372 BC3 .2646 FSP -1489
CISTANCE 391.1J9
27.477 GAL 7.49 4ZL 87.97 HCA J62.D4 S,_A ]27.64 ECC .20430 ]NC 7.D753 V_ 30.J26
57.610 GAP -7.89 AZP 96.69 TAL ]47.84 TAP 309.88 RCA ]01.57 APO 153.72 v? 3_.040
48.98 ZAP 32.11ETS 48.40 ZAE ]47.1_ ETE 276.9_ 7AC J_3.R0 ETC 176,45 CLP -71.44
CLA 37.10 RAL 359.97 RAG 6568.4 VEL 17.554 PTH 2.?8 VHP 6.376 CPA -]_.93 RAP 25.72 ECC 1.5963
L-[ TIM__ INJ LAT INJ LONG INJ R7 A_ INJ AZ)4TH _NJ T_M_. PO CST TIM INJ 2 LAT _NJ 2 LL-_NG
4243.54 -20.29 187.01 240.7| 58.26 _3 46 ?6 3643.5 -24.34 179.97
3123.74 -_-2_ ID2,6(} _40,70 58.25 5 27 4 ?523,2 -24,33 95,55
4243.54 -'Z0.29 187.01 240.7| 58.76 23 46 ?6 3643.5 -24.34 179.97
3|23.74 -L>O,?8 J02.60 240.70 58.25 5 77 4 ?523.2 -74.33 95.55
4_43.54 -2'0.29 187.01 240.71 58.76 ?3 46 _6 3643.5 -24.34 179.97
3]_3._4 -_.28 I0_.60 240.70 5_.75 5 _7 4 7523._ -24.33 95.55
HIO-COUREw_ _)(_CUTICJN ACCURACY _'_R_T C_T_RN_NJTION ACCURACY
_T 3382.4 SGR J054.5 _G3 5(31 .4 St ?05_,9 5R 6_7.I SS 2273.!
RRT *.9410 _ .98_r2 RTF -.9703 CRT -.996] CRS -.9997 CST .9937
5(,8 3537.1 R23 -.198! RI3 .9761 LSA 3j38.? MSA 172.6 SSA 5.6
•_GI 3521.0 S/u? 3_.3 THA 163.79 ELI 2169.7 EL2 57.7 ALF |6| .60
LAUNCH 0ATE NOV 17 1968 FLIGHT TIME 156.00 ARRIVAL CATE _PR 2? 1969
H£LIOCENTRIC CONIC
RL 147.89 LAL -.00
RP t08.19 LAP 2.01
RC 46.364 GL 37.3?
PLAMETOCENTRIC C_IC
C3 38.511 VHL 6.206
LNCH A_plTH LNCH TIME
6O.3O 22 l 5(}
119.70 4 46 3_
83.30 22 I 5(]
119,70 4 46 32
60.30 ?2 1 5(}
119.70 4 46 32
01STANCE }97.799
LCL 54,7] VL 27.533 GAL 7.29 AZL 82,08 HC.J, 165.24 SMA I78.07 ECC .19951 INC 7.9177 VJ _3.126
LCP 2L_0.08 VP 37.639 GAP -7.31 A_P 97.66 TAL |47.80 TAP 313.04 RCA 102.48 APO 153.56 v2 35.027
GP -_0.34 ZAL 5|._2 ZAP 37,58 ETS 51.56 ZAE 141.6! ETE ?79.78 7AC I15.35 ETC 179._8 CLP -Z3.33
0LA 40.12 RAL 357.17 RAO 65_W_.5 VI_L 12.644 PTH 2._0 VHP 6.345 CPA -23.67 RAP 29.61 ECC 1.6338
L-J TIME IN] LAT IN] LCII_ IN] RT A._C IN] Az_MTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
4324'33 :2}.15 194.31 239.86 55.08 23 13 54 3724.3 -75.57 187.46
5O73.78 -_1.14 99.06 239.84 55.07 5 37 45 ?473.3 -75.56 92.?1
4324.53 -21.15 194.3l 239.86 55.08 23 13 54 3724.3 -75.57 187.46
3073.28 -21.14 99.0_ _39.84 55.07 5 37 45 2473.3 -25.56 92.21
43_4.33 -21.15 194.3| 239.86 55.08 _3 13 54 3724.3 -75.57 J87.46
_073.28 -21.14 99.06 239.84 55.07 5 37 45 2473.3 -75.56 92.71
ORBIT _ETER_41NATION ACCURACY
ST 7184.5 SR 983,1 SS ?399.9
CRT -.9944 CR5-I.O000 CST .9943
LSA 33_6.2 MSA J77.9 SSA 4.2
ELI 2393,7 EL? 94.5 ALF 155.85
DIFFERENTIAL CORRECTIONS
TDE-2.191J 7RA-2.2757 TO3 -.1007 8,QJ .J397
ROE 1.0227 RRA .7554 RC3 -.2519 FAU .02635
FOE 4.5560 FRA 3.3444 FC5 -.59_3 O._° Jlg(IT
80E 2.4181BRA 2.3978 BC3 .2?13 FSP -1521
MI0-COURSE EXECUTION ACCURACy
SGT 3414.3 SGR 1349.5 SG3 5(}7,8
RRT -.9500 RRF .9941 RTF -.9724
S6_ _671.3 R_3 -.1852 RI3 .9,q08
S_I 3650.1 SG2 394.3 THA 159.17
JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL_ 4. 1968-69
LAUNCH DATE NOV 17 1968
H[L IC(FNTR IC CON](
RL 147.89 LAL -.00
RP ]08.2] LAP J .B6
RC 47.558 GL 42.07
PLANK T(XENTRJ C CONIC
C3 43.476 VHL 6.594
LNK_4 47NTH LNCH TIN_
fl_.04 Zi Z3 3
1_4 o96 • _
55.04 Z1 Z3 3
124.96 4 52 22
55.04 21 23 3
1Z4.96 4 52 22
FLIGHT TIME 158.OO ARRIVAL GATE APR 24 ]969
0ISTANC[ 404.453
LOt. 54.71 VL 27.584 GAL 7.10 AZL B0.71 H(4 168.43 SMA 128.37 ECC .19513 INC 9.2881 Vl 30.126
LOP 223.29 VP 37._3 GAP -6.75 AZP 99.10 TAL 147.78 TAP 316.21RCA 103.32 APO 153.41 VE 35.013
GP -38.42 ZAL 55.03 ZAP 44.72 ET$ fi5.6I ZA[ 133,81 [T[ 282.06 ZA( 116.65 ETC 185.09 CLP -Z4._t
DLA 43.62 RAL 353.04 RAG 65615.6 VEL ]2.B39 PTH 2.34 VHP 6.564 DPA -30.24 RAP 35.09 £CC 1 .7155
L-I TIME |NJ LAT |NJ _ |NJ RT A,_ |NJ AZMTH IN| TIME PO (ST TIN IN| 2 LAT IN| 2 LONG
4416.07 -21.50 _,6| 23#.81 50.85 22 36 39 3816.1 -26.41 196.10
3042.73 -2|.49 _,_$ Z_.80 50.84 5 43 5 2442.7 -26.40 cXJ.J8
4416.07 -21.50 202,61 234LBl 50.85 22 36 39 3816.1 -26.41 196.10
3042.73 -21.49 _N$,_ 2_}_._0 50.84 5 43 5 2442.7 -26.40 90.18
4416.07 -21.50 _,6l 231J.8J 50.85 22 3_ 39 3816.1 -26.41 196.10
3_42.73 -21.49 96._ Z_i_.80 50.84 5 43 5 2442.7 -26.40 90.18
OIFFER1ENTIAL CCIRfq_CTI_
T0(-Z.5756 TRA-2.1946 TC3 -.10_5 8AU .1528
1.5661 RRA .B846 RC3 -.242| F_.I .02067
FOE 4.8_N53 FRA 2.9_'Z_0 F(3 -.4117 8SP lZ4#J
3.0144 _A Z.YO452 8C3 .2629 r_ ° -1446
MIO-(.CUR$[ [X[CUTJGN ACOJRACV ORBIT OET£RNINkTION ACCURXCY
JIlT 3466.0 _ 1757.5 SG3 479.4 ST 2374.4 SR I397.9 SS 2486,1
RRT -.955Z RRF .9961RTF -.9751 CRT -.9939 CRS -.9999 CST .9953
3_N$.l _ -.IS_ RI3 ._64 LSA 3706.6 NSA 183.8 SS4 Z.9
SGI _1_57.9 SG_ 467.5 T_ 153.74 ELI 2752.2 EL2 I32.6 ALF 149.59
iLAUNCHO4TE NK_V ]7 1968 FLI_.IT TINE 160.00
HEL IOCFNTRI C CCN|C
RL I47.89 LAL -.OO LOL 54.71 VL
RP 108.27 LAP 1.69 _ 2_'Z_.49 VP
RC 48.883 GL 48.35 GP -49.64 ZAL
PLANr. TOCFNTRIC CCN|C
C3 55,199 VIII. ?.4_O
LNO_ AZNTH LN_H TIME
49.|0 20 34 42
130._0 4 47
49.10 _ 34 42
130.90 4 47 32
49.10 20 34 4_'
130.90 4 47 3_
O[IrrERIENT IAL CCI_IEC T |ON_
T0_-3.3914 TRA-2.I|7_ TC3 -.1|75 _ .1618
R0t[ 2.4581 RR,t .9301 RC3 -.leSl F_u0 .01034
FOE 4.9143 FRA Z.J3_I r(3 -.J6L_'_ 8_IP l_4_
4.1885 _RA Z.31_ _C3 .21_'Z F_P -J_O_
_RR[VAL DAT£ APR 26 ]969
OIST_IK_ 4IJ.OP/_
27.6_ GAL 6.93 421. 78.32 pICA 171.60 _ J_.68 ICe .19115 1N(11.6781 Vl 30.126
37._4_5 GAP -'6.Z0 A2P |O1.56 TAL. |47.77 TAP 319,37 RCA 104.08 APO 153.28 v2 35,000
60.09 ZAP 54.19 ITS 61.29 Z/_ I22.e2 £T£ 285.22 ZAC 117.35 £TC 193.62 CLP -_5.35
0LA 48.29 RA4. _46.37 R_ 65(_.0 V_L 13,_.B8 PTH 2.43 VHP 7.364 OPA -39.04 R_P 43.93 ECC 1.90B4
L-I TIME |NJ I.AT IN| _ JNJ RT A_C IN| A214TH IN| TIME PO CST TIM IN| 2 LAT IN| Z LON_
4531.32 -_.45 ZlZ.41 Z_HL97 45.25 21 50 13 3931.3 -25.97 206.51
304(.63 -20.44 _,O) Z_6,96 45.24 5 _ 18 2446.6 -25.95 90,14
4531.32 -20.45 Z|_.41 Z_.97 45.25 21 50 13 3931.3 -25.97 206,51
3046.63 -20.44 g_.O3 E54_._NS 45.24 5 _ 18 2446.6 -25.95 90.14
4531.32 -_O.45 212.41 Z_.97 45.25 21 50 13 3931.3 -25.97 206.5J
3046.63 -_.44 9_.03 _._N$ 45.24 5 38 lB 2446.6 -25.95 _.14
N|O-C_UR_ [_C'UTION ACCURACY CRBIT GETERNIN_TION 4CCUR4C_
_T _5_,7 _(_ _I_.0 _3 3_I.8 ST 2717.1 .SR 1923.0 $S 2457.3
-./_J7_ _ ./_55 RTI r -.9797 CRT -.9944 CRS -.9997 CST .9967
42|0.0 RZ3 -.1218 213 .9923 LSA 4133.2 _S_ 188,4 $54 ].8
$G1 4174.4 S_Z 546.5 THA 149.04 ELl 3324,6 EL2 165.6 ALF 144.76
LAUNCH DATE NOV 17 1968 FLIGHT TIN| 162.00 ARRIVAL C4T[ APR Z8 1969
LNr.H AZNTH LKH TIME L-I TIME IN| LAT
43.37 19 29 25 4693.57 -15.63
136.63 4 JB 42 3123.50 -15.62
43.37 ]9 29 25 4693.57 -15.63
136.63 4 18 42 3123.50 -15.62
43.37 19 29 25 4693.57 -15.63
136.63 4 18 4E 3123.50 -15.62
GIFFERI[NTIAL CORRECTIONS
TDE-5.9]05 TRA-2.0720 TC3 -.IY05 BAU .2212
ROE 3.4822 RRA ,5151RC3 -.0581FAu-.O0546
roe 4.3135 FRA 1.0_03 FC3 .051§ _,,_P 14467
8OE 6.6600 8RA 2.1351 Be3 .1801FSP -761
HELIC(KNTRIC CONIC 01STANCE 417.633
RL 147.89 LAL -.00 LOt. 54,71 VL 27.672 GAL 6.79 &ZL 73,09 HCA 174.74 SHA 128.97 ECC ,18761 INC16.9135 VJ 30.]26
RP ]08.31 LAP 1.53 LOP 229.68 VP 37.703 GAP -5.68 AlP 106.85 TAL 147.73 TAP 322.48 RCA 104.77 APO 153.17 V2 34.987
RE 50.327 GL 56.52 GP -64.76 ZAL 67.68 ZAP 66.39 [T5 74.03 ZA[ 107.47 ETE 295.75 ZAC 117.04 ETC _11.83 CLP -ZO.D3
PLAMET_ENTR[C CONIC
C3 91.86] VHL 9.584 DLA _.80 RAL 334.58 RAO 6569.8 VIEL 14._ PTH 2.65 VHP 9.904 DP4 -49.15 RAP 60._0 [CC _.5]19
IN| LONG |NJ RT AS_ ;NJ A_4TH IN| TIME PO (ST TIN ]NJ 2 LAT ]NJ 2 LONG
223.45 232.33 38.88 2'0 47 39 4093.6 -21.79 218.47
_.30 232.31 38.88 5 10 45 2523.5 -_1.77 93.32
223.45 _32.33 38.88 _ 47 39 4093.6 -21.79 Z18.47
98.30 232.31 38.88 5 lO 45 2523,5 -21.77 93.32
223.45 232.33 38.88 20 47 39 4093.6 -21.79 2J8.47
_.30 23_.31 38.88 5 10 45 2523.5 -_1.77 93.32
HID-C, CX_ E_ECUTION ACCURAC_ CR61T 0ETERNZNATION ACCURACY
• ",,T 4097.4 SGR 2146.0 $G3 241.6 ST 3586.4 SR 2087.3 SS Z223,9
RRT -,9510 RRF .gB41 RTF" -.9907 CRT -.9951 CR5 -.9987 CST .9989
_t_ 4625.4 R_3 -.0703 R13 ._374 LSA 4704,3 HSA 183.9 5SA 1.0
•%1 4587.3 _, 592.5 THA 153.04 ELl 4145.7 EL2 178.6 ALF 149._6
FLIGHT TINE 164.00LAUNCH DATE NOV 17 1968 ARRIVAL GATE APR 30 1969
H[LICCENTRIC CONIC
RL 147.89 LAL -.00
RP IOB.36 LAP 1.36
RC 51.881GL 61.82
PLANETOCENTRIC CONIC
C3 343.972 VHL J8.546
LNCH AZNTH LNCH TIME
46.14 18 27 27
133.86 2 59 44
46.14 18 27 27
133.86 2 59 44
46.14 18 27 27
133.86 2 59 44
DISTANCE 4Z3.972
L(_ 54.71 VL 27.709 GAL 6.69 AZL 53,56 HC& 177.72 ,_4A 129.23 ECC .I8481 INC36.4434
LOP 232.B8 VP 37.719 GAP -5.L_'Z A21P 1_.42 TAL 147.59 TAP 325.31 RCA 105.35 APO ]53.12
GP -76.05 ZAL 78.81ZAP BO,08 ET$ 147.19 ZN[ 85.06 ETE 7.25 ZAC 117.85 ETC 294.93
0LA 30.60 RAL 316.91 RAO 6571.9 V[L 21.570 PTH 3.22 VHP 21.255 OPA -51.60 RAP 97.95
L-I TIME IN| LAT |NJ _ IN| RT A_C INJ AZI4TH IN| TIME PO CST TIN _NJ 2 LAT
4891.95 -3.82 Z'_9.61 L_Z3.TB 39._0 19 48 59 4291.9 -9.97
3360.7"0 -3.80 10_.55 L>'23.77 39.50 3 55 45 2760.7 -9.95
4891.95 -3.8E _.61 Z_3.78 39.50 19 48 59 4291.9 -9.97
3360.70 -3._0 I08.55 _3.77 39.50 3 55 45 2760.7 -9.95
4891.95 -3.BZ L_Z.6J L>'Z3.7B 39,50 19 48 59 4291.9 -9.97
3360.70 -3,80 108.55 ZZ_.77 39.50 3 55 45 2760.7 -9.95
DIFFERENTIAL CCRRECTI_N$
TOE-9.9422 TRA -._'_1_ TC3 -.LP'ZO2 BAU 1.4480
R0-11.0773 RR_-I.8_ RC_ -.Z250 FAU-.03L_7
FOE 3.6516 FRA .3270 FC3 .08_2 BSP 152_





,%T 51/10.2 _ 3_4.4 SG3 101.9
RRT .9770 RRIr -.9933 RI"F -.9950
_dg 4829.4 RL_ .O"_4 RI3 -.9997










ST 3071.7 .T_ 3432.7 55 2073.6
CRT .9977 CR$ .9994 CST .9995
LSA 5049.2 MSA 154.7 SS4 1.0
ELI 4603.8 EL2 154.2 ALF 48.18
31
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4 1968-69
LAUNCH DATE NOV 17 1968 FLI6MT TIW( 166,00 _RRIVAL CATE MAY 2 ]969
HELIOCENTRIC CONIC CISTANCE 431 .619
RL 147.89 LAL -.00 LOt. 54.71 VL 27.743 GAL 6.38 AZL I31 .|0 HCA IBI.B0
RP |08.40 LAP 1.18 LOP 256.07 VP 37.73! GAP -4.45 AZP 48.9? TAL 14H.22
RC 53.536 GL -61.20 GP 71.H3 7AL 80.39 ZAP 83.44 ET5 _6.83 ZAE 88.00
PLANE T_ENTRIC CONIC
C3 427.751 VHL 20.6#12 CLA -58.61 RAL 76.71 RAC 6577.2 VEL 23.43? PTH 3.29
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS,( INJ A_HTH
36.27 I0 39 30 2330.44 2.9) 6_,73 294.90 I48.57
143,73 ZO 4 3J 677,92 2.95 ?94.02 294.92 148.56
36.27 10 39 30 23_0.44 Z,9] 68.73 294,90 148.57
143,73 _?O 4 31 677.92 2.95 294.02 ?94.92 148.56
36.27 tO 39 3(] ?330.44 2,93 68.73 294.90 14H.57
143.73 L_} 4 3= 677.92 Z.95 294.02 294.92 j48.56
SMA 129.47 ECC ,]79_ INC41.0978 V! 3_,]26
TAP ]._0.07 RC4 106.|H APO 152.76 V_ }4.961
ETE 343.94 ZAC 90.05 ETC Eq].59 CLP 68.53
VHP 27.636 CFA 78.43 RAP 2)2.59 ECC 8.0397
INJ TIME PO CST TIM INJ 2 LA TINJ 2 LONG
11 18 20 1730.4 9.75 64.93
20 15 49 77.9 9.76 290.ZI
II 18 _ 1730.4 9.75 64.93
I_ 49 77.9 9.76 _90.21
II IH 20 1730.4 9.75 64.93
20 15 49 77.9 9.76 290.21
01FFERENTIAL CCRRECTION5 MIC-C_EXLr_rUTION_CCURACY ORBIT CETERMINATION ACCURACY
TOE 1.6711 TRA-5.7?|O TO3 -.??)0 BAU J.8_"_5 ,_T 3Z|3._ _ 3590,4 _3 90,2 ST I_23.9 SR 110(3.1 $5 717,H
ROE 1.4718 _A 6.4344 RC3 .2445 FA0-.03544 _T -.9678 RRF .99_. RTF -.9900 CRT -.6709 CRS -.9298 CST ._96_
FOE -.0117 FRA 1.8879 FC3 .0717 BSP 15072 _ 4H18._ R_3 .O00l RI3 l,_ LS} 1550.7 MSA 607.7 SSA .3
B0E ?.1941 BRA 8.61OO BC3 .3309 FSP -?89 S_I 4779.7 _2 607.9 THA 1}1.72 ELI 1374,6 EL? 607.7 ALF 131 ,95
LAUNCH OATE NOV 17 1968 FLIGHT TIME 16_.00 ARRIVAL DATE MAY 4 I969
HELIC_ENTRIC CONIC 0ISTANCE 437,778
RL I41.89 LAL -.00
RP 108.43 LAP 1,00
_C 55t_ GL -51.85
PLANE TO(ENTRI( CONIC
C3 57.?63 _ 7.567
LNCH AZMTH LNCH TIME
57.44 I? ?4 I
J27.56 19 30 4
57.44 17 24 I
122.56 19 _ 4
57.44 I? 24 I
122.56 19 _O 4
CIFFERENf]AL CC_l_'CY|_
TOE-I.3981 TRA-3.??57 TC3 -.0994 BAU ,|_97
ROE -.4554 RR_-).516_ RC3 ,1833 r_U .00619
rOE .5882 FR_ ?.4909 FC3 -.0935 BS_ 15982
*BOE 1.4703 0RA 4.7719 8C3 ,_086 FSP -723
LOL 54.7! VL _7.773 GAL 6.34 _L 10_.45 K_ I84.65 S,',,I_ 129.68 ECC .J7797 INC17.4504 Vl 30,126
L(_° ?39.25 VP 37.742 GAP -4.04 AZP 77,59 TAL J47,99 T_P _32,64 R(_ 106.60 APO 152.76 V2 34.948
GP 72.69 IlL 63.01ZAP 74.71 ETS _10_,89 ZAE II0.79 ETE 71.89 7AC 87.07 ETC 146,05 CLP -74.33
OLA -42.10 R_L 35.49 RA0 6569.0 V_L 13.365 PTH 2.44 VHP 1_.640 OPA 67.84 RAP 322,34 ECC 1.9424
L-J TIME INJ LAT INJ LOI_ INJ RT A,S( INJ ATNTH INJ TIE _ CST TIM INJ 2 LATINJ 2 LONG
1814.59 17.89 34,33 _84,54 178.77 12 54 16 I714.6 ?2.78 27.99
57HI.4I 17.90 _'?O.g6 ?84.55 178.76 ?I 6 26 5181.4 ?2.79 164.62
I8|4.59 I7.89 _4.33 _H4.54 178.77 I2 54 16 1214.6 72.7_ ?7.99
5781.41 17.51(} 2?0.96 284,55 I7H.76 71 6 t6 5181.4 22.79 264.62
1814,59 |7.89 34.33 _84.54 128.77 12 54 I6 1214.6 2_.78 27.99
57BI.4] 17.90 2"?0.9_ _B4.55 '_8.76 71 6 ?6 51HI.4 ?g.79 Z64.6_
WIO-OC)UR,S_ [_l_(UT_Od 4CCURACY ORBIT CETERMIN_ TION ACCURACY
S_T 34_0.9 _ _5615.5 ,T_3 2?3.3 ST 1447.6 SR I!30.4 55 811.8
RRT ._cJl_ RRF _._68 RTF -.9857 CRT .8726 CRS .9762 CST .9578
,S,GB 5005.0 R'_3 -.0_93 RI3 -.9991 LS_ 1955.8 MSA 455.2 SSA i.4
S_,I 4967.1 SG2 614 .H THA 46.79 ELl !78I .0 EL2 448.8 ALF )7.01
L_UNCH CA TE NOV 17 196_ FLIGHT TIME 170.00
HELIOCENTRIC CONIC 01sTANcE 444,235
RL 147.89 LAL -.0_ LOL 54.71 VL 27.900 G_L 6.26 AZL 96.07 HCA I@7.77
RP 108.47 LAP .82 LOP 242,44 vP 37,750 GAP -3,57 A_P 83.9H TAL 147.95
RE 57.109 GL -34.18 CP 60.77 Z_L 49.24 Z_P 6_.43 ETS 318.70 ZAE 123.36
PLANE TOCENTRIC CONIC
C] 27.092 VHL 5.2'05 CLA -24.85 RAL 29.23 RA0 6568.1 VEL I?.185 PTH 2.19
LNCH AZMTH LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH
90.00 13 29 22 1372.50 5.H5 352.76 257.51 !17.76
90.00 17 34 45 5848.24 26.03 279.99 264.95 101.55
100.00 14 28 ?6 1181,82 3,74 337.59 256.35 119,68
1OO.OO 19 18 23 5514.16 20.39 255.91 265.45 99.76
llO,OO 14 54 5 1101.34 -.86 328.63 253,4H 124,17
110.O0 21 9 12 5!67.41 33.77 2_0.42 266.30 95.63
_RRIVAL CATE MAY 6 1969
SMA 129.87 ECC .175_0 INC 6,0735 Vl 30.126
T_P 335.72 RCA 107.04 4PO 152.70 V2 34.936
ETE H1.73 ZAC 89.55 ETC 154.38 CLP -41.15
VMP 6.987 CPA 57.47 RAP 339.8_ ECC 1.4459
INJ TIME PC' CST TIM INJ 2 LATINJ 2 LC_'_G
13 52 15 772.5 9.52 346._0
19 12 13 5248.2 27.37 271.5_
14 48 8 581.8 7.67 331.00
?O 50 17 4914,2 29.45 247.27
15 I? 27 501.3 3.63 322._2
?2 35 _ 4567.4 34.18 221.2_
CIFFERENTIAL CORRECTIONS MI0-COUR,W_ EXECUTION _CCUR_CY ORBIT 0ETERMINATION ACCURACY
TOE -.8319 TRA-2.0377 TC3 3.0412 BAU .7454 ,?_T _3_._._R_R 399_.| _;3 435.7 5T ij 7H.) ._R 1335.1 SS I07).2
ROE -.5950 RRA-3,19_5 RC3 .6764 FAU .0_'_4 RRT ._41 _ -.9992 RTF -,9707 CRT .9295 CRS .9953 CST ,9609
rOE .9_53 FR_ 4,0036 rE] -.864I BSP J5753 _ 47H6.5 R_Z3 -.0_4_ RI) -.9981 LSA L_351.6 MSA 337,1 55_ 3.2
BOE 1.0227 ORA 3.79=08 BE3 .6776 FSP -13H3 561 4750.? ,S_2 5H8.7 THA 56.96 ELI 1749.6 EL2 331.6 ALF 48._4
LAUNCH GATE NOV 17 1968 FLIGHT TIME 172.00 ARRIVAL CATE MAY 8 1969
HELIOCENTRIC CONIC 01STANCE 450,719
RL 147.89 LAL -.OE} LOL 54.71 VL 27.8?4 GAL 6.18 AZL 93.35 HCA 190.93 SMA I10.04 ECC .17386 INC 3.3526 Vl }O.IZ6
RP 108.51 LAP .64 LOP 245.67 VP 37.756 GAP -3.O9 AZP 86.7| TAL I47.92 TAP 3_,_5 RCA 107.43 APC' 152.65 V2 34 .923
RC 59.010 GL -?I.08 GP 57.13 ZAL 41.6(] ZAP 65.89 ETS 3?7.54 ZAE I 51.89 ETE 85.29 7AC 91.61 ETC 156.T8 /LP -48.30
PLANE TOCENTRIC CONIC
C3 L:_0.231 VHL 4.498 0LA -17.44 RAL ?4.66 RAO 6567°8 VEL 11.900 PTH 2.II VHP 5.512 CPA 49.70 RAP 347.19 ECC 1.3329
LNCH AZNTH LN_H TIE L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ A_-_4TH INJ TIME PO CST TIN INJ 2 LA TINJ 2 LONG
90.00 I0 5! 13 18_O.42 -8.47 I7.89 244.86 I|7,I? II ?l 34 I??0.4 -4.76 11,17
90.00 i9 _6 ?8 5?57.85 26.83 ?37.34 250._4 80.(_3 21 4 5 4657.8 25.26 ?29.02
100.00 12 6 I0 1578.59 -9.57 339.52 244.27 118,45 12 32 ?9 978.6 -5.69 352.88
!DO.OH Zl 4 ll 4974.91 ?8.06 ?16,_8 250.10 79.24 22 _7 6 4374.9 26.29 L_07.93
110.00 13 0 I 1409.98 -I?.44 345.13_ 747.57 172.10 13 73 31 810.0 -8.1I 338.60
llO.O0 22 ?6 51 4716.?H 31.30 193.@1 749,_6 75,51 23 45 27 4116.3 _9.00 187.36
DIFFERENTIAL CORRECTIONS MI0-COUR_£ £)_ECUTION ACCURACY ORBIT OETER'NIN_TION ACCURACY
TOE -.6517 TR_-1,5843 TC3 _.O636 B_J .2570 _T _77.9 _ 390_.0 ST_ 666.5 ST 1036.I SR IA03.O 55 1395.2
ROE -.6700 RRA-?.8447 RC3 .94_23"FAU .04543 RRT ,9581 RRF -._93 RI'F -,9611 CRT .9622 CRS .9968 CST .9807
FOE 1.5395 FR_ 5.5E_)0 FC]-I.94A? 8SP |4_5H 5(,B 4493._ _3 -.0569 RI3 -.9977 L54 2221.6 MSA 229.B SSA 5,_
_OE .9346 BRA 3.7561 BC5 ,950? rSP -209] _l 4458,4 SG_ 558.8 THA (X3.82 ELI 1729.0 EL2 229.1 ALF 53.87
32
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,
LAUNCH DATE NOV 17 1968 FLIGHT TII4E 174.(X] ARRIVAL DATE NAY lO J969
HELIOCENTRIC CONIC 0ISTANCE 457.195
eL 147.89 LAL -.00 LOL 54.71 VL 27.844 GAL 6.12 AZL 91.64 _IC.A 194.10 5NA 130.18 [CC .17218 IN( 1.6439 Vl 30.126
RP 106.fl§ LAP .4fl LOP ZAB.B0 VP 37.760 GAP -g.62 AZP BS.ZI TAL 147.89 TAP 34|.99 RCA 107.77 APO 152.EO VZ 34.9ll
RC 60.976 GL -12.15 GP 45.86 ZAL 38,05 ZAP 65.79 ITS 334.60 ZAIE 137.94 ETE 88.62 ZAC 92,79 ETC |58.41CLP -53.92
PLANET(XENTRIC CONIC
C3 ]7.931 VHL 4.Z34 OLA -4.04 RAL 21.55 RA0 6567.7 VI[L 11.803 PTH 2.09 VHP 4.721 DPA 43.75 RAP 350.79 ECC 1.2951
LNCH AZMTH LNCH TIN[ L-] TIM[ ]NJ LAT INJ _ INJ RT A_ |NJ AZMTH INJ TIN[ PO CST TXN ]NJ Z LATINJ 2 LONG
90.00 9 32 29 2063.19 -15.63 32.|2 240.3? 113.92 lO 6 f12 J463.Z -12.27 25.05
90.00 20 30 25 A958.16 21.85 216.64 242.12 71.55 21 53 3 4358;2 19.15 209.25
1OO.00 10 51 56 1806.90 -|6.62 J2.80 239.89 115.21 11 22 3 1206.9 -13.09 5.79
100.00 21 55 39 4689.69 22.88 196.71 241,73 70.22 25 11 49 4089.7 19.98 189.12
110.00 11 55 50 1606.B3 °19.26 356.Z0 ZM,4$ 118.80 12 22 37 10(36.8 -15.27 349.36
110,OO 23 6 14 4462.91 25,64 178._r'l 240.54 66.57 24 20 37 3862.5 22.24 170.76
DIFFERENTIAL CORRECTION5 N]0-COUR_ [XECUTICN ACCURACY
TOE -.5444 TRA-I.Z546 T(3 -.1284 BAU .2527 SGT 1B57.6 S_I 3750.3 _1_3 11_9.8
ROE -.7282 RRA-2.5865 RC3 1,0462 FALl .06170 RRT .9474 _ -.999J R1T -,9495
FOE 2.2980 FRA 6.994_ FC3-2,9769 BSP l_62 _ 4165.2 _ -.05_ R13 -,9977
BOE .9092 BRA 2.8747 BC3 1,0540 FSP -2785 .%l 41_O.6 _ 537.1 THA 64,40
LAUNCH DATE NOV 17 1968 FL|_qT T|14[ 176.00
H_LIO(ENTRZC CONIC O_ST_ 463.657
RL I47.89 LAL -.00 LCL 54.71 VL 27._1_. GAL 6.06 A21. g0.88 HCA 197.27 _ 1_O.31ECC .17079
RP 108.58 LAP .26 LOP 25J._ VP 37.7(R GAP -2.16 A21P 89.|6 TAL 147.85 TAP 345.12 RCA 108.05
RC 63.OOO GL -5.93 GP 4J.17 ZAL 36.59ZAP 67.30 ITS _4015_ ZAE J42.31ETE g_.78 ZAC 93.16
PLANETOC[NTRZC COqIC
C3 17.O14 vt.lL 4.125 DLA 1.77 RAL |9.35 RAD 6547.? VIEL |J.7_4 PTH 2._ _ 4.L_24 DPA 38.94
LNCH A2'NTH _ TIE L-! TINE IN./ LAT INJ LO_ INJ RT ASC INJ AZlATN ZNJ TINE PO C$T TIN
go.O0 S 40 30 LP'Z31.49 -19._ 4Z._H_ 2M.48 liD.50 9 17 42 1631.5
gO.O0 _1 4 _0 4765,52 17.2| Z04.63 237.73 67.16 L_ 24 16 4165.5
100.(30 10 Z 40 1966.45 -_.97 _,65 2M.07 |J|.BJ 10 35 27 1_.5
IOO.00 _ 25 21 4905.79 18.10 185.08 2_7._ 65.86 23 40 27 3905.6
IIO.OO 11 1_ 48 1745._ -_._ 4.74 23_.8l 115.46 IJ 41 55 1146.9
110.OO 23 31 42 4_.D9 20.78 157.97 23fl.94 6_,23 24 43 20 _69_.1
DIFFERENT|_L COqf_[CT/ON_ NZ0-C_UI_J_ [_¢UT]()I ACCI.IRACY
TD( -.4429 TRA -.9517 TC3 -.Z255 BAU ,2462 SGT 1470,5 _d_ J59_.4 S_5 1099.0
ROlE -.767B RRA-2,_kJ_G RC3 1.0_t86 F_J .07570 RRT .9_4_ _ -._ RTF "._47.
FO_ 3.12"20 FRA 8,2952 FC3-3.85|9 BSP |2490 _ 3_18,2 R_ -.0442 R|5 -.9979
BOE .8863 BRA 2.5749 9C3 1.0823 F_P -_1427 SGI _52.6 ff,_ 524.8 TIM M.9|
ORBIT DET[RNINATICe4 ACCURACY
ST 895.5 SR 1442.0 SS 1719.8
CRT .9773 CR5 .9970 CST .9906
L,T_ 2A11.2 NSA 163.4 SSA 8.9
ELl 1690.1 EL2 162.0 ALF 58.40
ARRIVAL DATE MAY 12 1969
INC .8811 Vl _.126
APO 152.56 VZ 34.900
ETC 159.87 CLP -59.28
RAP 352.46 Ecc 1.28OO








ST 732.1 SR 1460.5 SS _O_4.8
CRT .9837 CRS .9969 CST .9947
LSA _598.5 MSA 129.7 SS_ 12,0
ELI 1629.d EL2 118.1ALF 63.60
LAUNCH DATE NOV ]7 1968 FLIGHT TINE 178.00 ARRIVAL 0ATE MAY I4 J969
HELIOCENTRIC CONIC OISTAN(E 470.099
RL 147.89 LAL -.DO LOt. 54.71 VL 27.877 GAL 6.05 AZL 90.21 PICA 70_.44 5_4A 1_O.42 ECC .16966
RP 108.62 LAP .07 LOP _55.15 VP 57,765 GAP -1,70 AZP 89._0 TAL 147,80 TAP 548.24 RCA 108.Z9
RC 65.076 GL -1.43 GP 37.51ZAL 36.11ZAP 70.18 ITS 345.62 Z_E 145.45 ETE 98,10 ZAC 92.87
PLAN[TO_ENTRIC CONIC
C3 16.636 VHL 4.079 OLA 5.97 RAL 17.73 RAO 6_67.7 VI[L J1.748 PTH 2.07 VHP 3.883 DPA 34.92
LNCH AZNTH LNCH TIME L-I TIN[ IN] LAT IN] LONG IN] RT AS_ IN] A214TH IN] TIME PO EST TIN
90.00 8 2 3(3 2357.50 -LP'Z.76 _O.74 237.67 107,52 B 41 48 1757.5
gO.DO 21 29 53 A629.20 13.42 196.4| 235.L_Z 64.83 22 47 2 AO29,Z
IOO.O_ 9 26 41 _6.01 -25.79 ]O.41 237.30 108.66 10 1 27 1486.0
I00.00 22 A8 23 4375.93 14.39 177._0 234.73 63.52 2A I 19 3775.9
110.00 10 41 24 1852.1A -26.53 1J.52 236.17 J12.39 11 12 17 1252.1
INC .2098 VI _O.]26
APO 152.54 V2 54.889
ETC 161.27 CLP -64.70
RAP 352.98 ECC 1.2738






110.00 23 50 9 4182.56 16.97
DIFFERI[NTIAL CORRECTION5
TOE -.3241 TRA -.6451 TC3 -.3397 BAU .2435
RDE -.7868 RRA-_._326 RC3 1.0409 FAU .08825
FOE 3.9461 FRA 9.4431 FC3-4.59"22 BSP 11597
BOE .8509 BRA 2.3239 BC3 1.0950 FSP -A039
LAUNCH DATE NOV 17 I9_8
I'lL IO_ENTRIC C_NIC
RL 147.89 LAL -,00
RP 108.65 LAP -.I|
RC 67.198 GL 1.93
PLANE TOCENTR IC CONIC
C3 16.514 VP_L 4.064
LNCH A214TH LNCH TJN[
gO.O0 7 33 J
90,00 21 49 3J
100.OO B 58 50
100.00 23 6 23
110.OO 10 17 14
IIO.DO O 8 24
OTFVERI[NTIAL CO_IEC T ICN._
TOE -.|839 TRA -,3280 TC3 -.4719 BALI .2455
ROE -.7897 RRA-2.09"_ RC3 J .0069 FAU .09912
FOE 4.7383 IrRAI0.4323 IRC3-5.1960 BSP J0746
BOg ,8108 BRA 2.1176 BC3 1.1120 FSP -4598
16J,JS 233.29 59.87 24 59 52
MIO--OOUi_J[ E_CUTI_ ACCURkC_
SGT 1055.5 SC,R 3447.6 SG3 1289.2
_RT ./M3J RRF -.9983 RT_ -.8658
SG_ 3_09.6 R_3 -.0308 R13 o.9980
SGJ 3568.6 SG_ 515.0 THA 74.88
FLIGHT TIME 120o00
OZ $T/_I[ 476.520
LOL 34.7J VL 27.889 GAL 6.00 AZI. 69.71 HCA 203.62 5NA J_O.50 ECC .16861
LOP 258.33 VP 37.762 GAP -1.25 AZP 20.26 TAL 147.72 TAP 351.34 RCA 108.47
GP 34.54 ZAL 36,07 zaP 7_.85 ITS 349.97 ZA_. J47.59 ETE 104.61 ZAC 92.05
OLA 9.13 RAL 16.49 RAO 6567.7 VI[L 11.743 PTH 2.07 VHP 3.637 DPA 31.37
L-1 TIME IN] I.AT IN] L(_N6 IN] RT ASC IN] AZt4TH |NJ TIN[ PO CST TIM
2456.74 -24.61 37.43 237.37 104.46 B 13 58 -1856.7
4526.59 10.38 Igo.4J 233.71 63.50 23 4 57 3926.6
2180.00 -25.69 116.75 237,03 105.84 9 35 9 1580.0
4278.56 11.37 171.66 23_,,20 62.17 24 17 42 3678.6
1934,64 -28.34 17.0_ 236.02 109.66 10 49 28 1334.6
4096.68 13.97 J56.33 231.67 58.48 I 16 41 3496.7
MIO-CCXAR_ E_ECUTION ACC'URACY
5GT 6_1.,5 _GR 3291.5 ,%3 1457.1
RRT .6339 RRF -._20 R'rF -.6384
_d_ 3336.7 RZ3 -.0123 R13 -.9980
• ",_1 3318.9 _2 _05.2 THA 82.450
3582.6 12.64 154.51
ORBIT OETERMINATION ACCURACY
ST 531.0 SR 1455.0 $S 2293.6
CRT .9855 CRS .9966 CST ,9959
LSA 2765.1NSA 116.5 SSA 14.0
EL1 1546.6 EL2 84.7 ALF 70.16
ARRIVAL DATE NAY 16 1969
INC .2861 Vl _O.126
APO 152.53 V2 34.878
ETC 162.61 CLP -70.26
RAP 352.73 ECC 1.2718








ST 295.1SR 1429.5 SS 2525.7
CRT .9821CR5 .9961 CST .9942
LSA 2914.9 NSA 114.7 SSA 14.9
ELI 1458.6 EL2 54,5 ALF 78.52
33
JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 4. 1968-69,
LAUe,KH DATE NOV 17 1968 FLIGHT TIM_ 18_.00 ARRIVAL CA TE WAr J_ 1969
HELIOCENTRIC CONIC
RL 147.89 LAL -.OO
RP IO8.68 LAP -._0
R( 69.360 GL 4.58
PLANETOC_NTRI( CCNIC
C3 16.535 VHL 4.086
LNC.H AZNTH LNCH TIME L-I TINE INJ LAT
90.00 7 9 13 2537.93 -25._
90.00 22 5 42 4445.97 7.89
100.00 8 36 25 2236.68 -27.00
1130.00 23 21 lO 4202.43 8.91
110.00 9 57 56 2OOI.63 -29.99
110.(30 0 20 5 4030.27 11.58
OI_FERENTIAL CORRIECTION5
TOE -,0218 TRk .0001 T(3 -,6182 BAU .2528
ROE -.7776 RRA-I.9_02 R(3 .9619 r_J ,10807
FDE 5.4634 rR411.2422 rc3-5.6582 esP 9996
_[ .7779 8RA 1.9_2 8(3 I.|434 FSP -_O90
DIST4NC£ 482. 9217
LOL 54.71 VL 27.8gg GAL 5,99 4?L 89.33 PiCA Z06,79 S_4 130.58 ECC .1687?
LOP 261 .50 VP 37.760 GAP -.80 AZP 90.60 TAL 147.63 T4P 354.42 RCA 108,61
GP 32.01 ZAL 36,20 ZAP 78.14 [TS 353.73 ZA£ 148.82 ETE 112.10 74( 90.82
CLA 11.59 RAL 15.54 RA0 6567.7 VEL 11,744 PTH 2,07 VHP 3,458 DPA 28.14
|NJ LONG INJ RT AS_ INJ A_4TH INJ T|I_ PC) (ST TIM
63.04 237.35 101.92 7 51 31 1937.9
185.79 232.81 62.72 23 19 47 3846.0
42.07 237.07 103.34 9 14 2 1656.7
167._ 232.26 61.35 24 31 13 3602.4
21.77 236.14 107.23 10 31 J7 1401.6








R23 .0110 R13 -,9974
INC .6706 Vl 30.176
APO 152.54 VZ ]4.867
ETC 163.88 (LP -75.9_
RAP 351.97 ECC 1.272|








ST 34.2 SR 1384.3 SS 7718,8
CRT .7020 CRS .9955 CST .7517
LS4 3048.8 MSA 118.5 SSA 15.0
ELI 1_84.5 EL2 24,3 }LF 89.O1
LAUNCH 0ATE NOV 17 1968 FLIGP_T TINE 184.00 ARRIVAL CATE MAY 20 1969
PELIO(:ENTRZC CONIC
RL 147.89 LAL -.00
RP 108.72 LAP -.49
RC 71.5_ GL 6.68
PLANETC(ENTRIC CONIC
C3 16.649 VI-IL 4.080
LNCH A_WTH LNCH TIE L-J TJI_ INJ LAT
gO.O0 6 49 28 Zf_S._ -2S.73
90.OO 22 Ig 30 4_0._8" _,e4
1OO.OO 8 17 33 _3_1.|2 -_7.93
100.00 _3 33 44 414].17 6._
1J0.OO 9 4_ 8 _057.61 -31.06
110.00 0 29 37 3977.45 9.64
01Fr£RENTI_L (.ORRECTIONS
TDE .15_)_ TRA .3_1 TC3 -.7740 B_J ,2657
-.7514 RR_-I.8301 RE3 .9090 F_J .11491
FOE 6.0891FRAJl.84_ FC3-3.9749 8SP _4_4
BOE ,7682 BRA 1.8_7 B¢3 1.1939 FSP -3497
0I$TkNCE 4_9.L_8
LOL 54.71 VL Z7.907 GAL 6°00 _.. _9.1_ _ 2'09._ Sl4A 130.63 ECC .167_ IN( .9790 vJ 30.126
LOP _64.67 VP 37.7_7 GAP -._ AZP gO.B5 TAL 147.51 TAP 357.47 RCJ i08.70 APO 152.56 V? 34.85_
GP 29.77 ZAL _._ ZAP e_._lO ET$ 3_,_)_ ZA_ 149.19 ETE 120,17 ZAC 89.2_ ETC 165.O6 CLP -81,81
OLA 13.53 RAL 14.79 R_ 6_67.7 VI_L 11.749 PTH 2.07 VHP 3.332 OPA 25,10 RAP 350.87 ECC 1.2740
INJ _ INJ RT A_C INJ AZ_47H INJ TINE PO CST TIH INJ Z LAT INJ Z LC_IG
67.86 237.51 99.66 7 32 54 2006.4 -25.14 59.56
lez.oe 232,30 62.24 23 32 31 3780,7 2.08 175.43
46.63 237.Z6 10J.|1 8 36 _6 1721.1 -26.11 38.30
163.91 _31.73 60.84 _4 42 4_ 3541,2 2.96 157.33
23.79 _.43 106.07 10 16 25 1457.6 -28.67 17.40
149.82 _30.06 57.04 1 36 14 3377.4 5.23 143.50
NID-_ £_ECUTZC:N ACCURACY ORBIT DETERNINATION ACCURACY
_T 827.6 S_ 2941.Z 8G3 I705.3 ST 268.0 SR 1320.1 SS 2870.9
RRT -.81_J} _ -.9_7 RIT .8143 CRT -.9962 CRS .9946 CST -.9978
S_ 3055.4 F_3 .0358 R13 -.9961 LS_ 3168.7 MSA 124.6 SSA 14.8
.f_l 3019.8 _G2 465.0 THA 103.26 ELI 1346.8 6L2 22.8 ALF 101.44
LAUNCH DATE NOV 17 1968 FLIGHT TIME 186.00 ARRIVAL CATE MAY 72 1969
HELIOCENTRIC CC_IIC
RL 147.89 LAL -.00
RP 108.74 LAP -.67
RE 73.792 GL 8.37
PL4N_TCX_ENTRIC C_lC
C3 16,836 VHL 4.103
LNCH A_HTH LNCH TIME
90.00 6 32 45
90.00 22 31 37
100.OO 8 2 2O
]00.00 23 44 42
110.OO 9 28 5B
110.OO 0 38 30
OlFFER£NTIAL CORRECTIONS
TOE .3361 TRA .6744 TC3 -.9339 BAU .284_
ROE -,7115 RRA-1.6984 RC3 .8497 FAU .11943
FOE 6.5813 FRAI2.21_5 FC3-6.1413 BSP 9164
BOE .7956 _RA 1.8275 BC3 1.2626 FSP -5806
DISTANCE 495.653
LEt. 54.71 VL 27.913 GAL 6,02 AZL 88.77 H_ 213.13 _ 13_.67 ECC .16782 INC 1.2333 Vl 30.126
LOP 267.84 VP 37,752 GAP .07 AZP 91,03 TAL 147.36 TAP .49 RCA 108.74 APO 152.60 V_ 34._48
GP 27.72 ZAL 36.59 ZAP 87.95 ETS 359.81ZAE 148.75 ETE 128.28 ZAC 87.55 ETC 166.09 CLP -_7.6_
DLA 15.16 RAL 14.21Rk0 6567.7 VEL 11.757 PTH 2.08 VHP 3.249 OPA 22,20 RAP 349.57 ECC 1.7771
L-] TIME INJ LAT INJ'LONC, INJ RT AS_ INJ A_4TH INJ TIME PC) (ST TIM INJ 2 LAT INJ _ LONG
2665.51 -27.35 72.08 237.79 97.62 7 17 10 2065.5 -26.02 63.67
4326.67 4.12 179.O6 232.08 61.96 23 43 43 3726.7 ,33 172.42
2376.59 -28.59 50.62 237.58 99.11 8 41 56 1776.6 -27.04 42.16
4090.82 5.22 161.11 231.47 60.52 24 52 53 3490.8 1.25 154.57
2105.5_ -31.84 29.30 236.84 103.14 10 4 3 1505.5 -29.71 2O.74
3934.64 8.04 147.53 _'Zg,73 56.66 1 44 4 3334.6 3.60 141.26
NI0-(Ct,IR_E EXECUTION ACCURACY ORBIT DETERMINATIC_I ACCL_RACY
SGT 1336.7 _ _740.6 SG3 1775.0 ST 577.5 SR 1237,3 SS 2978.8
RRT -og332 I_F -.9957 RTr ,9349 CRT -.9941 CRS .9934 CST -.9996
S(_ 3049._ R_3 .0557 RI3 -.9942 LSA 3274,2 MSA 131.5 554 14.4
_I 3018,8 S_2 4L_9.7 THA 115.O6 ELI 1364.2 EL2 56.9 ALF 114.94
LAUNCH OATE NOV 17 1968 FLIGHT TIWE 188.00 ARIRIVAL _ATE HAY 24 1969
H_LIOCENTRIC CONIC 01STANCE _O1.9_5
RL 147.89 LAL -.00 LCX- 54.71 VL 27.917 GAL 6.03 AZL 88.55 H(.A 216.30 SMA 130.70 E(( ,16800 INC 1.4476
RP 108.77 LAP -.86 LOP _71.00 VP 37.747 GAP .50 A2'P 91.17 TAL 147.19 TAP 3.49 RCA 108.74 AI:_O 152.66
RC 76.053 GL 9.77 GP 25.B0 ZAL _6.76 ZAP 93.17 £TS Z._4 ZAE 147.62 ETE 135.94 ZAC 85.71ETC 166.97
PLANET(:X:ENTRIC CONIC





LNCH A2'NTH LN_H TIME L-| TIM_ INJ I,J_T _NJ _ INJ RT ASC _NJ A_'NTH INJ TIME PO (ST TIM ?NJ 2 LAT INJ 2 LONG
90.00 6 18 24 2717.57 -27.77 75.83 258.16 95.79 7 3 42 2117.6 -26.68 67.34
90.00 22 42 2_ 4281.34 2.6_ 176.52 23_.06 6I.BO 23 53 47 3681.3 -1.13 169.89
10(3.00 7 49 3 2425.26 -_9.07 54.16 237.g9 97.30 8 29 28 1825.3 -27.75 45,60
I00.O0 23 54 _._ 4048._ 3.81 |58._ _I,d_ _0.33 E5 J 57 3448.9 -.17 152.27
110,OO 9 17 52 2147,37 -32.45 32.41 _37.35 101.39 9 53 39 1547.4 -30.54 23.71
110.O0 0 46 5 3899.54 6,73 143,_ L_J)._N_ 56.41 ] 51 4 3299.5 2.26 139.42
OIFFE_NTIAL CORR_CT|ON_ MI0-C,_I_ L_(UTION ACCURACY ORBIT DETERMINATION ACCURACY
T_ .5632 TRA 1.0103 TC3-I.0918 BAU ._0_7 _T 18_6.1 _ _5_N_,9 ,S_3 11]O8.0 5T B95.7 SR J141 .9 55 3049.3
RI_ -.6614 RRA-1.5685 RE3 .7816 FAU .1L=084 RRT -.9_ RR_ -og_343 R1T .9678 CRT -.99|9 CRS .9917 CST -,9999
FOE 6.9345 FR412.3705 FC3-6.1236 BSP 9214 _ 3155.6 R23 .0_49 R13 -.9926 LSA 3374.2 MSA 138.4 SSA 14.1
_E .8_88 BRA 1.8657 BE3 1.34_7 FSP -5978 St.,l 3131.1 s_2 392.1 THA 126.43 ELI 1448.5 EL2 89.8 ALF 128.O6
34
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69
LAUNCH DATE NOV 17 1968 FLIGHT TIME 19(3.00 ARRIVAL CAT[ MAY 26 1969
HELIOCENTRIC CONIC _ISTANCE 508.194
RL 147.89 LAL --O0 LOt. 54.71 VL 27.918 GAL 6.10 AZL 88.37 HCA 219.47 SMA 110.71 ?CO .16843 JNC J .6319 VJ 3{3.176
RP 10_1.80 LAP -I.04 LOP 274.17 VP 37.741 GAP .93 AZP 91.16 TAL 146.98 TAP 6.45 RCA 108.70 APO 152.73 v2 34._31
RC 78.340 GL 10.93 GP 13.98 ?AL 36.89 ZAP 98.44 £TS 4.31 ZAE 145.95 ET[ 141.79 ?AC 83.8L_ ETC 167.67 CLP -99.24
PLANE TC(ENTR 1C CONIC
C3 17.39(3 VHL 4.170 CLA 17.62 RAL 13.45 RA0 6567.7 VEL 11.780 PTH 2.08 VHP 3.196 DPA 16.80 RAP 346._q0 ECC 1.2862
[NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
6 52 4 2164.1 -77.18 70.65
24 2 58 3643.0 -2.37 167.75
8 18 46 1868.7 -28.31 4_1.71
I 14 _1 3413.7 -1.37 150.34
9 44 51 1584.5 -31 .21 26.40
I 57 25 3270.6 1.16 137.91
ORBIT OETERMINATION ACCURACY
ST 12|1.3 SR 1033.6 SS 3_74.3
CRT -.98_0 CRS .9891 CST -.9999
LSA 3459.2 MSA 145.3 SSA 13.8
ELI 1588.J EL2 116.4 ALF 139.57
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG
90.00 6 6 0 2764.15 -28.04 79.21
9(3.00 22 52 15 4242.96 |.43 174.38
100.(30 7 37 38 2468.66 -29.40 57.34
1OO,OO O 7 14 4013.68 2.62 156.86
110.OO 9 8 27 2184.51 -32.91 35.21
110.00 O 52 54 3870.60 5,63 144.14
DIFFERENTIAL CORRECTIONS NI0o(OURSE EXECUTION ACCURACY
TDE .7744 TRA 1.3364 TC3-1.2422 BAU .3331 $GT 2432.6 _ 2109.1 5_3 1801.3
ROE -.6008 RRA-1.4377 RC3 .7144 FAU .12036 RRT -,9772 RRF -.9925 RTF .9805
FOE 7.1176 FRAI2.2924 FC3-§.9920 BSP 9662 5G6 3354.0 _3 .O617 R13 -.9918
BOE .9802 BRA I .9_29 BC3 I .4330 FSP -6053 5_1 3334.9 SG2 358.0 THA 136.53







LAUN_ DATE NOV 17 1968 FLIGHT TINE 192.00 A_IVAL CATE MAY 29 1969
/'4EL IOEENTRIC CONIC
RL 147.89 LAL -.00
RP 108.82 LAP -I.21
RC 80.651 GL 11.89
PLANE TOCENTRf.( CONIC
C3 17.752 VHL 4.213
LNCH AZMTH LNCH TIME
90.OO 5 55 12
9O,OO 23 I 15
I00.OO 7 27 A6
10(3.O0 0 15 18
lID.D0 9 0 26
II0.00 0 _9 8
DIFFERI_NTIAL CORRECTIONS
TOE .9856 TRA 1.6497 TC3-1.3798 BAU ._16
ROE -.5346 RRA-I.3/IJ RE3 .64_ FAU .I|749
F0E 7.1539 FRAIZ.O_2 FC3-5.7297 B$P 10407
8OE 1.1212 BRA 2.1073 BE3 1.5235 FSP -6013
01 STANCE 514.580
LOL 54.71 VL 27.919 GAL 6.16 421.. 88.21 PICA 222.64 _:WWA110.72 ECC .16911 INC 1.7928 Vl ]0.116
LOP 277.33 VP 37.734 GAP 1,35 AZP 91.32 TAL 146.75 TAP 9.39 RCA 108.61 AP_ 152.82 V2 34.g]24
GP L_'_.25 ZAL 36.97 ZAP 10_.65 ET$ 6.09 Z,_. 143.89 ET[ 148.68 ZAC 8_.13 ETC 168.11_ CLP-104.77
OLA 18.58 RAL I3.LP'_ _ 6567.7 VEL 11.796 PTH 2.09 VHP 3.2J9 0PA 14.32 RAP 345.50 ECC 1.2922
L-I TINE INJ LAT INJ _ INJ RT A$C INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
2806.35 -28.21 82._9 2_,9.17 92.58 6 41 58 2L_O6.3 -27.55 73.68
4210.33 .37 172.56 232.52 61.69 24 11 16 3610.3 -3.42 165.92
2507.8_ -29.63 60._3 239.08 94.15 8 9 34 1907.9 -28.74 51.54
3984.05 1.6_ 155.23 231.83 60.15 I 21 42 3384.1 -2.37 148,71
2217.93 -33.27 37.75 2_8.61 98.33 9 37 24 1617.9 -31.76 28.85
3846.74 4.73 142.88 _.89 56.11 2 3 15 3246.7 .25 136.67
N]D-_UR_E r_ECUTION ACCURACY ORBIT DETERMINATION 4(CURACY
_GT 2958.1 _GR _088,8 _3 1761.7 ST 1517.2 SR 920.4 SS ]064._
RRT -._07 _R_ -.9899 RT_ .9864 CRT -.9851 ERS .9854 CST -.9999
SC_ 3621.2 _3 .0508 RI3 -.9918 LS_ 3538.2 MSA 151.8 SSA 13,4
S_I _=O5.7 ._2 335,3 THA 144.95 ELl 1769.3 EL2 135.8 ALF 148.93
LAUNCH DATE NOV 17 1968 FLIGHT TIN([ |94.00 ARRIVAL CATE MAY 30 1969
HELIC_ENTRIC CONIC DISTANCE 520.841
RL 147.89 LAL -.00 LOL 54.71 VL 27.917 GAL 6.24 AZL 88.06 HCA 225.80 SMA 110.71 ECC .17004 IN( 1.9355 VJ 30.126
RP IO8.84 LAP -1.39 LOP 280.50 VP 37.726 GAP 1.7_ AZP 91.35 T_L 146.49 TAP 12.29 RCA 108.48 APO 151.93 v? 34._16
RC 82.981GL 12.70 GP L:_].6I ?4L 37.00 ?4P 108.7_ ETS 7.58 ZAE 141.60 ETE 153.59 ?A( 80.55 ETC 168.51 CLP-IIO.O5
PLANETO(ENTRIC CONIC
C3 18.172 VHL 4.263 OLA 19.41RAL 13.09 RAO 6567.7 V_L 1J.813 PTH 2.09 VHP 3.269 0PA 12.02 RAP 344.34 ECC 1.2991
LNCH AZMTH LINCH TIHE L-I TIN? INJ LAT INJ LONG INJ RT AS( INJ AZ_WTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG
90.00 5 45 48 2844.98 -28.19 85.11 239.80 91.17 6 33 13 2245.0 -27.83 76.4_
90.00 23 9 36 4182.60 -.52 171.01 Z32.95 61.69 24 19 18 3582.6 -4.30 164.37
1(30.OO 7 19 14 2545.64 -29.78 62.89 239.74 92.76 8 I 38 1943.6 -29.0_ 54.15
IIX_.O0 0 22 46 3959.17 .77 153.87 232.23 60.12 I 28 45 3359.2 -3.21 147.34
110.OO 8 53 37 2248.38 -33.55 40.08 239.36 96.97 9 31 5 1648.4 -32.22 31.10
110.00 1 4 33 3827.19 3.99 141.86 230.23 56.02 2 8 40 3227.2 -.50 135.65
DIFFERENTIAL CORRECTIONS MIO-C(_SE EXECUTION ACCURACY
TOE 1.1922 TeA 1.9471 TC3-1.5018 BAU .3911 S_7 34_O.5 St,R 1875.1 ,%3 1695.0
ROE -.465Z R_A-I.1911 RC3 .5794 FAU .11275 RRT -.9803 _ -,9_64 RTF .9896
FOE 7.0582 FRAll.6137 FC3-5.3716 BSP 11369 _ 3927.1 R_3 .0377 R|3 -.9922
BOE 1.2797 8RA 2.2823 8C3 1.6097 FSP -5878 SGI 3913.6 S(;_ 3_4.6 THA 151.74
LAL_ DATE NOV 17 1968 FLIGHT TIN? 196.00
HELIC_ENTRIC CONIC 01STANCE 3_7.079
_L 147.89 LAL -.00 COL 34.71 VL 27.914 GAL 6.34 AZL 87.94 HCA 228.97 ,_44 110.68 ECC
RP 108.86 LAP -1.56 LOP 283.66 VP 37.718 GAP 2._0 _2'P 91,]6 TkL 146.19 TAP 15.16 RCA
RE 85.328 GL 13.37 GP 19.07 ZAL 36.99 ZkP 11}.59 ETS 8.82 Z_E 139.23 ET£ |57.62 ZAC
PLANETOCENTRIC CONIC
C3 18,652 _ 4.319 OL_ 20.12 RAL 13.04 R_O 6367.8 VEL 11.8_4 PTH 2.10 VHP 3.346 OPA
LNO_ AZNTH LNCH TIME L-I TIME INJ L_T INJ _ INJ RT ASC INJ AZNTH INJ TIME
90,00 5 37 36 2880.65 -28.32 87.7_ _40._0 89.86 6 25 37
90.00 23 17 _'Z 4159.15 -1.28 169,?0 Z33,49 61.71 24 26 4]
100.00 7 11 53 2576.61 -29.86 65.33 240.48 91.48 7 54 50
1OO.OO O 29 42 3938.42 .07 152,73 2_.74 60.lJ 1 35
110,O0 8 47 51 2276.41 -33.76 42.24 240,19 95.71 9 25 47
110.00 1 10 14 3_11.39 3.38 141,03 2_J,67 _5.945 2 13 45
OIFFERIENTIAL CORR_CTIOI_ NI0-(.OLM_ E_ECUTION ACCURACY
TOE 1.39_ TRA 2._6 TC3-1.6043 8_/ .4202 _T _304.5 SGR 1674.6 .%3 1609.4
ROE -.3960 RRA-I.080_ RE3 ,_156 FAU .10640 RRT -.9778 _ -.9_16 RTF .9913
FOE 6.8626 FRAJl.09_9 FC3-4.9384 B_o 12437 _,_ 4_48._ R_3 .0264 R13 -.9927
80E 1.4473 0RA 2.4766 BE3 1.6852 FSP -fl655 $GI 4236.1 5G2 323.2 THA 157.11
ORBIT DETERMINATION ACCURACY
ST 1806.1 ,_ _O6.5 SS 3(}24.7
CRT -.9792 CR5 .9798 CST-I.0000
LSA 3610.5 MSA 158.0 SS_ 13.2
ELI 1972.3 EL2 149.9 ALF 156.24
ARRIVAL GATE JUN 1 1969
• 17121 INE 2.0633 Vl 30.126
108.31 APO 153.06 V2 34.810
79.17 ETC 168.68 CLP-115.05
9.93 RAP 343.37 ECC 1.3070








ST 2074.7 SR 697.0 SS 2962.6
CRT -.9703 CRS .9713 CST-J.O000
LSA 3679.7 MSA 163.9 SSA 13.0
ELl 2|82.8 EL2 160.1 4LF 161.84
3_
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4. 1968-69
LAUNCH CATE NOV 17 1968 FLIGHT T]PlE 19B.00 ARRIVAL CATE JUN ] J969
HCLIOC[NTRJC CCNIC CISTANCE 533.79J
RL 147.89 LAL -.00 LOL 54.7! VL 27.910 G*L 6.45 47L 87.81 PiCA
RP 108.88 LAP -l.72 LOP 2H6°82 VP 37.710 GAP Z.6Z 4ZP 91.34 TAL
RC 87.691 GL 13.93 GP 17.64 ZAL 36.92 ZAP llS.g_ £TS 9.86 Z*E
PLANE TOCENTR|{ CONIC
C3 19.]96 VHL 4.3_1CL4 20.73 RAL 13.06 RAO 6567.8 VEL 11.857 PTH
LN_ AZMTH LNCH T_I4_ L-] T[H[ |NJ LAT INJ LONG INJ RT AS_ |NJ AZNTH INJ T|_
90,00 5 30 30 2913.02 -28,29 g(].15 241,29 88,64 6 19 4
90.00 73 74 38 4139,53 -1,91 168,61 234,14 61,74 24 33 38
I(30.00 7 5 35 2rd07.22 -29.89 67.61 241 ._ 90.28 7 49 2
100.00 0 36 10 3921.36 -.51 151.79 233.36 60.11 1 41 31
II0.00 8 43 0 Z](]2.44 -33.92 44.26 24|.11 94.53 9 21 23
110.00 1 15 14 3798.91 2.91 140._ 231.Z_Z 55.93 2 18 33
0IFFERI£NTIAL CORI_ECTIONS NIO-_UI_d_ ELOCUTION ACCL_ACY
TOE 1.5850 TRA 2.49_>4 T(3-1.6834 BAU ,4473 _W,T 4319.4 _ 1491.3 S63 1512.6
ROE -,329_ RRA -,9805 RC3 ,4550 FAU ,09_57 RRT -,9728 I_F -,9751 R1T ,9923
FOE 6.6_O9 FRAlO.5307 FC3-4.4455 8SP |35(}3 _ 45_,6 _ .0|_ R|3 -._
8OE 1.61_0 _RA 2.6_120 _3 1.74_ FSP -5355 $61 4557.8 ._ 327.4 THA 161.33
LkUNO4 0AT[ NOV 17 1968
232.13 SMA 130.65 £CC .17764 IN( 2.1797 v! 30.176
145.87 TAP 18.00 RCA 108.10 APO 153.ZI v2 ]4,804
136.86 ET£ 160.90 ZAC 78.04 ETC 168.73 (LP-119.73
2.10 vl.4P 3.446 0PA 8.04 RAP 342.60 [Cc 1.3159








ST 2322.7 SR 595.5 SS Z887.1
CR7 -.9569 CRS .9584 CS7-1.0000
LSA 3749.1WSA 169,5 5SA IZ.9
ELI 2391.9 EL2 168,0 ALF 166,14
FL/C44T TII4E _00,00 ARRIVAL GATE Jb_ 5 1969
HCLIOCENTRIC CONIC 0ISTM_CE 539.478
RL 147.89 LAL -.00 LCL 54.71 VL 27.g04 GAL 6,58 ASL 87.71_ 23_.29 _ |30.6| ECC .1143] IN(: 2.1863 V! _.126
RP 108,90 LAP -I ,88 LOP 289.99 VP 37,70| GAP 3,05 AZP 91,30 T/g. I45,_1 T_P _),_ RCA 107._4 APO 153.38 V? 34.799
RC 90.065 GL 14.39 GP 16.32 Z_,.. 34L80 ZAP IL=W_.54 ETS 10.74 ZA_ 1_.58 ETE 163.55 ZA( 77.18 ETC 168.67 CLP-J?4.09
PLANETO(ENTRI( (_NIC
C3 19,_9 VHL 4,451 OLA 21,27 RAL |_,| 5 _ _t_7,_ V_[L 11,882 PTH _,1i VHP 3,567 OPA 6.37 RAP 342.06[_C 1.3760
INJ _ |NJ RT AS_ JNJ AZl, ITH INJ T_!4[ PO (ST TIN INJ 2 L_T |NJ ? LONGLNO4 ATMTH LN_PI TINE L-I TINE INJ LAT
90.00 5 24 24 2944.83 -_.2"Z
go.00 23 3i 27 4123.40 -2.43
10C1.O0 7 0 14 ;_35.BO -29.88
i00.00 0 47 14 _J07.66 -.ge
110.00 8 39 0 2326.80 -34.0_
110.D0 I 19 57 3189.43 _.55
OIFFER1ENTIAL (.ORR[CTIONS
TOE 1.7667 TRA 2,7479 TC3-1.7461 _ ,4745
-.2648 _ -.8go3 RC3 .,K_5 r_J .0g083
rOE 6.2BO6 FRA 9.9"444 FC3-3.9_N_ 8.T_ 14_3
1.7864 _q_A 2,8886 8C3 J .7919 FSP -5044
9"_.4| 242.15 67.51 6 13 28 2344.8 -78.?6 83.75
167,71 2_4.88 61,78 24 40 II 3523.4 -6.19 161.04
69.73 24Z.21 89.I6 7 44 10 2035.8 -?9.68 60.93
151.O4 2_1,4.07 60_12 1 47 LP_ 3._7,7 -4.94 144.50
46,15 242,10 93,41 9 I7 47 1726,8 -33,19 37.02
I_)._ 2_|.87 55.go 2 23 7 3189.4 -1.95 133.6_
MI0-O_JR_ EXECUTION ACCURACY _Ii 0ETERNINATION aCCURaCY
$61 4690.3 $6R 1325.6 $63 1408,7 ST 2543,9 SiR 502,4 SS 2796.0
_T -._N_52 _ "._ RTF .9929 CRT -.9357 CRS ,9378 C57-I.0000
4874,0 R_3 ,0118 RJ3 -.993_ LSA _09-3 MSA 174.7 SSA 17.7
$61 4862.5 SC,2 334.5 THA 164.67 ELi 2587,2 EL2 174.3 ALF 169.48
LAUf_el 0ATE NOV 17 1968 FLIGHT TI_4[ 202.00 _RRIV_L CAXE JUN 7 1969
HELIOCENTRIC CONIC 0[STANC£ 545,639
RL 147,89 LAL 2.00 LOt. 54,71VL 27,897 G4L 6.72 AZL 87,61 HC&
RP 108.91 LAP -_.03 LOP 293.15 VP 37.692 GAP 3.47 AZP 91.25 TAL
RC 92.449 6L 14.75 GP 15.10 Z4L 36.63 ZAP 176.61 £TS 11,48 7AE
PLAN_TO(_NTRIC CONIC
C3 L_].495 VHL 4,5?7 eL4 Z|,73 RAL 13.30 RA0 6567.8 VI[L 11.911PTH
238.46 SMA 130.56 ECC .17627
145.12 TAP 23.58 RC* 107.55
132.42 £T£ 165.69 ?AC 76.58
LNCel A_NTel LNCH TIN[ L-! TIME INJ LAT
90.00 5 19 ]Z 2973,94 -28,11
go.00 23 37 51 4110.51 -2.85
100,00 6 55 44 ?662.65 -29.84
100,00 0 47 56 _897,04 -1,34
110.00 8 35 45 ?349,77 -34,11
110.00 1 24 25 3782,69 ?,29
DIFFERENTIAL CCRK_CTION5
TOE 1,9394 TRA 2._ TC3-1.78_5 8AU .4_
RDE -.2044 RRA -.8106 Re3 .35fl4 FAU .08280
FOE 5.9358 FRA 9.3194 F(3-3.4976 8SP 15651
8oE 1.9502 _RA 3.0960 BC'_ 1.8233 FSP -4712
LkUNCH D4TE NOV 17 lg(_q
IN( ?.3850 Vl _O.176
APO 153.58 V2 34.795
ETC |68.54 CLP-IZ8.1¢
2,12 VHP 3,708 OPA 4,9? R_P 341.74 ECC 1.3373
INJ LONG INJ RT A$C INJ A;_4TH INJ TII4_ PO CST T_M _NJ 2 LAT ZNJ 2 LONC
94,53 243.09 86.45 6 8 46 2373.9 -78.31 85.87
166.99 235,71 61.81 24 46 Z? 3510.5 -6.59 1_.31
71.75 243.19 88.11 7 40 7 2'062.6 -79.78 .67.9?
150,46 234.87 60.I3 1 52 53 3297.0 -5.30 143.91
47,94 _43,17 9_,_6 9 14 55 1749,8 -33.4J 38.77
139.53 23_.61 55.88 2 27 27 3182.7 -2.?0 133.32
NI0-C_ £_[CUTION AECLMACY ORBIT OETER_I_TION ACCURACY
.$6T 5021,9 _ l|79,0 SG3 1303,7 ST 2742,1 SR 429,4 SS 7698.5
RRT -.9_45 _ -,9547 RTF ._93| CRT -.9021CRS .go53 CST-I,OO00
515_.5 Rg_ .0076 R|3 -.9934 LS_ _q65.8 NSA 179.7 534 12.7
$61 5147.0 _6_ 342.9 THA 167.31 EL1 2768,3 £L2 179,7 ALF 172.09
H_L IOCENTRI( CONIC
RL 147.89 LAL -.00 LQ. 54,71 VL 27,_9 GAL
RP 108.92 LAP -2.18 LOP 296.3! VP 37.682 GAP 3._0 AS_
RC 94.840 GL 15.04 GP 14.00 Z_t. _,42 ZAP |30._ rTS
PLANE TOCrNTRI ( CONIC
C3 21.260 VHL 4.611 OLA L_.13 RAL 13.51 RAO 6567.9 V_L
LN(J4 A2'MTH LNCH TINE L-I TIN[ INJ LAT
go.00 5 14 51 5001.39 -27.9_
90.00 23 43 57 4100.66 -3.|6
1013.OO 6 52 3 _7.97 °29.77
IOO.O0 0 5_ 17 3689.32 -1.60
Ii0.O0 B 33 11 2371.55 -_4.16




6,88 _ZL 87,52 HC_ 241,62 SMA
91,18 T/4. 144.71 TAP
12,13 Z_ 130,41ETE
ARRIVAL CATE JUN 9 1969
TOE ?.1035 TRA 3.2189 TC3-J .81210 8_J .SLP'_7
RO£ -.1482 RRA -.7406 R(3 .31Y3 IrAu .07486
FOE 5.5829 FRA 8.7333 FC3-3,0486 8SP 16632
BOE 2.1087 _RA 3._030 BC3 I .8389 F_P -4375
130.50 ECC .17849 INC ?.4777 Vl 30.126
26.33 RCA 107.21APO 153.80 v2 34.79l
167.42 ZAC 76.24 £7C 168.37 CLP-I_i.90
11.943 PTH 2.I3 _ 3.866 0PA 3.69 RAP 341.63 ECC 1.3499
|NJ _ INJ RT 45( |NJ A2_4TH INJ TIME PO (ST TIel INJ 2 LAT INJ ? LL_NG
96.55 244.12 85.46 6 4 5? 2401.4 -28.32 87._8
166.44 _H_,6_ 61.85 24 52 13 3500,7 -6.90 159.75
73.61 244,Z_J 87.13 7 36 51 _88.0 -29.85 64.80
150.03 235.76 60.15 1 58 7 3289.3 -5.56 143.49
49,64 244,_2 91.35 9 12 4] 1771,6 -33,60 40.45
J_o3J 2_,4_ 55.88 2 31 37 3178.5 -?.36 133.11
NI0-_ EXECUTION ACCURAC¢ C_i7 0ETER_41N_TION _CCURAC¢
$6T 5_16._ _ |051.0 $63 IL_01.2 ST 2917.6 SR 350.4 Ss ?597.8
RRT -._403 _ -.9396 RTF ._332 CRT -.8487 CRS .8532 (ST -.9999
5419,8 R_3 ,0046 RJ3 -,_34 LSA 3917,9 MSA 184.4 SSA J2,6
.5G1 5408,4 SG2 351,6 THA 169.43 ELI 2932,8 EL? 184.4 ALF 174.J6
36
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-691
LAUNCH DATE NOV 17 1968 FLIGHT TIME L_6.00 ARRIVAL DATE JUN ]1 1969
HELIOCENTRIC CONIC 0ISTANEE 557.877
RL 147.89 LAL -.00 L(X 54.71 VL 27.8_ &AL 7.06 AZL 87.44 PICA 244.78 _qA 130.44 ECC .18098 INC 2.5641 vl 30.126
RP IO8.93 LAP -2.32 LOP 299.47 VP 37.673 GAP 4.34 AZP 91.09 TAL 144.Z7 TAP 29.05 RCA 106.R] APO 154.05 V? 34.7R8
RC 97.236 GL 15,Z6 GP 13,00 ZAL 36,16 ZAP 133,91 ETS IZ,70 Z/_E !28.56 ETE 168,8] ZAC 76.14 ETC 168.16 CLP-| ]5.37
PLANETOCENTRIC CONIC
C] ZZ.113 VHL 4.7O2 CLA 22.48 RAL 13.77 RAO 6567.9 VEL 1J.979 PTH 2.1] VHP 4.041 CPA 2.64 RAP 341.73 ECC 1.]619
LNCH AZHTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG
90.O0 5 11 18 30Z7,33 -27,83 98,4| Z45,22 84,52 6 I 46 2427,3 -28,29 89.7_
90.00 23 49 31 4093,70 -3,39 166,05 237,62 61,87 24 57 45 3493,7 -7,12 159.36
lOO.OO 6 49 7 1711,95 -29,67 75,38 245,39 86,20 7 34 19 2111,9 -2_.88 66,58
lO0.O0 0 58 19 3884,32 -1,77 149,76 236,73 60,15 2 3 4 3284,3 -5,73 143.2!
110.OO 8 31 16 2392,34 -34,I8 51,27 245,55 90,39 9 11 9 1792,3 -33,75 42,05
110.00 1 32 39 3776,69 2,06 139,2I 234,34 55.87 2 35 36 3176.7 -2.43 133,01
0IFFERENTIAL CORRECTIONS
TOE Z.2600 TRA 3.44}6
ROE -.0962 RRA -.6794
FOE 5,2357 FRA 8,1792
E_. 2,26,30 8RA 3,5100
LAUNCH DATE NOV 17 1968
HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
TC3-1,8179 BAU ,§436 SGT 5578,9 _ 940,3 ,_3 1103,5 ST 3072,6 SR 293.3 SS 2497.2
RC3 .2773 FAU .O6718 RRT -.9219 RRF -.9204 RTF .9932 CRT -.7648 CRS .7711 CST -.9999
FC3-2.6299 BgP 17541 5(,6 5657.5 R_3 .0025 RI3 -.9932 LSA 3965.7 MSA 188.7 SSA 12.7
BC3 1.8389 FSP -4045 SG| 5646.| SG2 _60.0 _A I71.13 ELI 3080.8 EL2 188.5 ALF 175.81
HELIOCENTRIC CONIC
RL 147.89 LAL -.00
RP 108.94 LAP -2,43
RE 99.636 GL J5,42
PLANETCCENTRIC CONIC
C3 23.061 VHL 4.802
LIW_.J-4AZMTH LN(H TINE
90.00 3 8 31
9O.OO 23 54 48
IDO.O0 6 46 53
100.00 l 3 3
110.00 8 29 57
110.00 I 36 28
OIFFERIZNTIAL C_CTIOq$
TOE 2.4128 TRA 3.6674 TC3-|.803,6 BAtJ .36|!
-.0485 RRA -.6262 RC3 ,2446 FAU .05957
rOE 4.9082 FRA 7.6694 FC]-2.E36E BSP 18306
BOlE 2.4133 (_q_A 3.7_5 Be3 1.8201 FSP -3712
FLIGHT TINE _.00 ARRIVAL DATE JUN J3 1969
OIST_E 363.952
LOL 34.71 VL 27.8/_ GAL 7.16 AZL 87.35 HEA 247.94 SMA 130.37 ECC .18376 INC 2.6466 Vl 30.]26
LCP 302.63 VP 37.663 GAP 4.78 AZP 90._1<J TAL 143o79 TAP 31.74 RCA 106.41 APO 154.32 V2 34.786
GP 12,10 ZA4. 35,87 ZAP 137,|7 ETS |3,23 Z_E |26,88 [T[ J69,9_ ZAC 76.27 ETC 167,95 CLP-138.59
OLA 2"Z.77 RAL 14._ RA0 6567.9 _EL |2.018 PTH 2.|5 VHP 4.230 OPA I .79 RAP 342.02 ECC 1.3795
L-I TINE INJ LAT INJ _ INJ RT A_ INJ AZNTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG
._51.91 -27.65 100.19 246.40 83.65 5 39 23 2451.9 -28.24 91.58
4089,52 -3,52 165,eI 13_,?0 61,88 25 2 57 3489,5 -7,25 159,12
2734.74 -19.36 7;.07 246.61 85.32 7 32 28 2134.7 -29.89 6B.28
3881.9"_ -J.85 149.63 257.77 60.16 2 7 45 3281.9 -5.8! 143.0H
2412,29 -34.18 52.82 E46.86 89.47 9 lO 9 1812,3 -33.88 43.59
3777.14 E.O8 139._4 135.3_ 55.87 2 39 25 3177.1 -2.41 133.03
NI(F-C(XJRSE EX[CUTION ACCURACY (_BIT DETERMINATION _CCURACV
S_T _8|4.4 _,R 845.6 SG3 |012.7 ST 3_11.9 SR 250.0 SS 2401.2
RRT -,_7 _ -.gi_4 RT_ .9929 CRT -.63_ CRS .6474 CST -.9999
5875.6 R_3 .0010 RI3 -.9930 LSA 4013.4 NSA 192.7 SSA 12.7
_G| _864.| .SG2 367.7 THA 172.52 ELI 3215,9 EL2 192.0 ALr 177.!4
L_UNCH C_TE NOV 17 1968
HELIO(ENTRIC CONIC
RL 147,89 LAL -.0(3
RP 108,94 LAP -2.58
RC 102.038 GL 15.51
PL*NETO(ENTRIC CONIC
C3 24.115 VHL 4.91|
LNCH A_MTH L_K_H TIME
90.00 5 6 Z6
90,00 0 3 39
IO0.00 6 45 18
100.00 l 7 28
II0.OO 8 29 10
1|0.00 1 40 6
FLIGHT TIME 210,00 ARRIV4L DATE JUN 15 1969
OISTANCE 569.996
LOL 54.71 VL 27.859 GAL 7.48 AZL 87.27 H_A 25|.10 S_A 1_].29 ECC .I8681 IN( 2.7254 Vl 30.126
LOP 305.79 VP 37.653 GAP 5.23 A_P _0.88 TAL 143.30 TAP 34.40 RCA 105.94 APO 154.63 V_ 34.784
GP 11.28 ZAL 35,54 ZAP 140,21 ETS 13,73 ?AE 125,35 ETE 170.92 2AC 76,6! ETC 167,75 CLP-I41.5H
DLA 23,02 RAL 14.44 RA0 6568.0 EL 12,062 PTH 2,16 VHP
L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZ_4TH INJ TIME
3075.24 -27.47 101.87 247.66 82.83 5 57 42
4088.03 -3,57 165,73 239,84 61,89 1 II _7
2756.48 -29.43 78.67 247.91 84.48 7 3l 15
38_2.03 -1.84 149.63 238.88 60._6 2 12 10
2431.52 -34.16 54.33 248.24 88.58 9 9 42
3779,75 Z.18 139.37 Z36,37 55.88 2 43 5
DIFFERENTIAL CCRRIECTION5 HI0-COURS{ EXECUTION ACCURACY
TDE 2.5570 TRA 3.8_ TC3-I.7801B_J .5781 _T f:019.6 _ 764.4 SG3 927.8
ROE -.00_ RRA -,5791 RC3 .2169 FAU ,05287 RRT -,8699 RRr -,_ RT_ ,9927
FOE 4.5905 FRA 7,1927 FC3-1,8979 BSP IgO_7 5/_ 6067,9 R23 -,0003 R13 -,9927
8OE 2.5570 BRA 3.9297 BE3 1.7932 FSP -3417 5GI 6056.3 SGZ 374.7 THA 173.67
LAUNCH OATE NOV 17 19_ FLIGHT TIN[ 212.00
HELIOCENTRIC CONIC DISTANCE 576.007
RL 147.89 LAL -.00 LOL 54.7| V_ 27.847 GAL 7.72 AZL 87.L_] PICA 234.26 SHA 130.20 ECC .1_O_4 II_ 2.P_0J3
RP IO8.95 LAP -2.?0 LOP 308.96 VP 37.644 GAP 5.68 A?P 90.76 TAL 142.78 TAP 37.04 RCA 105.43 APO 154.97
RC 104.441GL 15.56 GP |0.35 Z/U_ 35.I7 ZAP 143.03 ET5 I4.Z'ZZAE 123.97 ETE 171.71ZAC 77.13 ETC 167.55
PLANETOCENTRIC CONIC
C3 25.286 VHL 5.028 0LA 23.23 RI4.. I4.84 R_O 6568.0 MEL 12.||D PTH 2.17 VHP 4.653 _PA .57 RAP 343.J2
LNCH A2"NTH LN_H TINE L-I TIME INJ I.AT INJ _ INJ RT A_ INJ A214TH INJ TIME P_ CST TiN INJ 2 LA T
90.00 5 5 3 }097.44 -E7.27 I03.47 _49.00 82.05 5 56 40 2497.4 -28.09
90.00 0 8 13 4089.14 -3.53 165.79 241.05 61.89 1 16 22 3489.1 -7.27
1OO.OO 6 44 21 2777._8 -_.18 BO._O 249.18 83.69 7 30 38 2177.3 -29.84
IOO.OO J 11 ]16 _4.54 -1.76 149.77 24_.07 6(3.15 2 16 21 3284.5 -5.72
I10.OO 8 28 54 24_O.15 -34.12 55.78 249.71 87.72 9 9 45 |850.2 -34.06
110.00 1 43 37 3784.43 2,36 I_F).6_ Z_7._O 55,89 2 46 37 3184.4 -2.14
DIFFERENTIAL CORRECTIONS MI0-EOUR_E [_CUTION ACCURACY
TOE Z.69_ TRA 4.107_ TC3-1.7436 BAU .3_]O SGT I_|.3 _R 6_5.3 SG3 849.8
ROE .0379 RRA -.5375 RC3 .lg'Z5 FAt) .046_5 RRT -.835| _ -.8312 RIT" .9924
FOE 4.2940 FRA 6.7580 FC3-1.5971 8SP 19755 SG8 _40.| R_3 -.0014 RJ3 -.9924
BOE 2.6970 _RA 4,1425 Be3 1,7542 FSP -3140 .T_I 6228,5 ._ }_],8 THA 174,63
4.435 OPA 1.10 RAP 342.49 ECC 1.3969








ST 3329.9 S_ 220.4 SS 2304.5
CRT -.4621CRS .4727 CST -.9999
LSA 4050.7 MSA 196.3 SSA 12.7
ELI 3331.4 EL2 195.3 ALr 178.24













ST 3432.1 SR 204.6 SS 2211.6
CRT -.2465 CRS .2591 CST -.9999
LSA 4083.2 MSA 199.6 SSA 12.7
ELI 3432,5 EL? 198.3 ALF 179.16
37
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4 1968-69_
LAUNCH CATE NOV 17 1968
HELIC([NTRIC CONIC
RL 147.89 LAL -.00
RP 109.95 LAP -2.81
RE 106.844 GL 15.55
PLANgTOC..ENTRI( CONIC
C3 16._86 VHL 5.156
LNCH AZMTH LN(.H T]I, II_
90.00 5 4 19
90.00 O 1? 76
100.00 6 43 59
IDO.OO 1 15 E7
110.00 B 79 7
110.00 1 46 48
FLIGHT TIME 714.00 ARRIVAL CATE JUN I9 1969
DISTANCE 581.982
LOL 54.7] VL 27.834 GAL 7.99 AZL 87,13 HCA ?57.42 5_4A 130.11 ECC .19397 INC 2.8749 Vl 30.176
LOP 312.17 VP 37.6)4 GAP 6.15 AZP 90.63 TAL 142.24 TAP 39.66 RCA 104.87 APO 155.55 V? 34.78 3
GP 9.89 ZAL 34.77 ZAP 145.66 ET5 14,72 ?AE 127.73 ETE 177.36 ZAC 77.8? ETC 167.36 CLP-146.95
CLA 23.40 RAL 15.27 RAe 6§6_.! VEL 12.164 PTH 2.18 VHP 4.886 CPA .17 RAP 343.89 ?CO 1.4375
L-[ TIME INJ LAT [NJ LONG [NJ RT AS4_ INJ A_MTH INJ T[I_ PO CST TIN INJ ? EAT INJ ? LONG
3118.59 -27.06 104._ 2f_0.41 81.32 5 56 17 2518.6 -27,98 96.44
4092.81 -3.42 166.O0 242.33 61.87 I _ 39 3497.8 -7,15 159.31
2797.23 -29.12 81.66 2_O.74 82.94 7 30 36 2197.2 -29.79 7?.9?
3889.40 -1.59 150.04 241,32 60.15 2 _ 16 3289.4 -5.56 143.49
?468.29 -34.06 57,19 251,25 86.89 9 1O 16 1868.3 -34.11 47.95
3791,10 2,61 139.97 238.70 55.90 2 49 59 3191.! -1.88 133.76
01rrERENTIAL CORRECTIONS NI0-COURS_ (XECUTION AC(URACY CRBIT CETERMINATION ACCURACY
T_E 2.8334 TRA 4.331_ TC3-1.69'60 BAU .6059 ._T 6_2.0 _ 6_.B ,_,3 778.6 ST 3520.1 _R 200.9 SS 2123.3
RO£ .0769 RRA -,5004 RC3 .1709 FAU .04093 RRT -.7940 mF -.7B92 RTF .9920 CRT -.0243 CRS .0382 CST -.9999
rOE 4.0201 rR_ 6.3636 FC3-1.3328 8_ 20384 _ 6393.8 _3 -._23 RI3 -.9920 LSA 4110.8 MSA ?0?.5 55A J?.6
8OE 2.8345 _A 4.3603 BE3 1.7046 rS@ -2885 S61 6_.2 _ _,BS.gJHA 175.44 ELI 3520.1 EL2 L_]0.9 ALF 179.97
LAUNCH DATE NOV 17 1968 FLIf_IT TIN? 216.0CI ARRIVAL CATE JUN 71 1969
H£LICK_ENTRIC CONIC DIST,_I_E _187.919
RL 147.89 LAL -.(30
RP 108.94 LAP -2.91
RC 109.246 6L 15.50
PLANETOCENTRIC (ONIC
C3 28.032 VHL 5.Z95
LNO4 4_TH LNICH TIME:
90.OO 5 4 12
90.00 0 16 18
I00.00 6 44 10
I00.00 1 19 1
110._ 8 29 47
110.OO I 49 53
CIFFERIENTIAL _CTIONS
TOE 2.9679 TRA 4.5612 TC}-1.6_76 BAU ,6163
ROE .11_ RRA -.4672 RC] .1517 r_d .03564
rOE 3.7682 FRA 6,0078 FC3-I.I008 BSP 20940
BO£ 2.9701 I_'A 4.5850 BC3 1.6446 r,_ -2649
LOL 54.71 VL 27.8_ 6_L B.27 A1'L 87.0_ H_ 260.58 SMA 130.02 ECC .19805 INC ?.9466 Vl 30.126
LC_ 315.28 VP 37.625 6AP 6.6} _ZP gO.4B TAL 141.67 TAP 42.25 RCA 104.27 _PO 155.77 V? 34.784
6P 9._0 Z_L 34._M ZAP |,IB.12 ET$ 15,_4 ZkE 121.60 ET£ 172,92 ZAC 7H.66 ETC 167.20 CLP-149.37
DLA 23.53 RAL 15.74 RAO 6_6_.1 V_L 12._ PTH 2.20 VHP 5.132 CPA -.09 RAP 344.79 EC_ 1.4613
L-I TIN? INJ LAT ]NJ _ INJ RT ASC INJ A_WTH INJ TIIW_ PO CST TIM INJ ? LAT INJ ? LONG
31_8..77 -26.84 10_.42 _1.91 B0.63 5 56 _0 2538.8 -27.86 97,90
_O9_.97 -3.22 166.34 243,67 61.65 I 24 37 3499.0 -6.96 159.66
2816.43 -_8.95 B3.06 2_._'_ 82.22 7 J1 6 2216.4 -29.7] 74.34
389_.54 ol.35 1_O,4_ 242._ 60.14 2 23 57 3296.5 -5.37 14_.8_
2486.02 -33._ _.57 _.87 86.07 9 II 13 1886.0 -34.15 49,33
3799.71 2.94 140.4_ _3_.g_ 55.93 2 53 13 3199.7 -1.55 134.?I
NI0-COUR_I£ £_CUTION ACCURA(Y ORBIT OETERMINATION ACCURACY
$61 6504.3 _ _B7,3 _3 713.9 ST 3_95.4 SR ?06.3 SS 2039.6
RRT -.7464 _ -,7408 RTF ,9917 CRT .1725 ORS -.1580 CST -.9999
S6e 65_.B R_'_ -.0031RI3 -.9917 L_A 413_.6 MSA 205.0 SSA |2.8
$6| 6519.1 ,_,2 }90.0 TH_ 176.13 ELI 3595.5 £L2 203.? ALF .57
LAUNCH CATE NOV 17 1968
HELIOCENTRIC CONIC
RL J47.89 LAL -.00
RP 108.94 LAP -3.00
RE 111.645 GL 15.47
PLAN_TO_ENTRIC CONIC
C3 79.641 VHL 5.444
LNCH AZMTH LN_H TINE
90.00 5 4 40
90.00 0 19 49
I00.00 6 44 53
1130.00 I ?2 17
110.OO 8 30 51
FLIGHT TIME 218.00 ARRIVAL C_TE JUN 2_ 1969
0ISTA_E 593.815
LOL 54.71 VL 27.806 GAL 8.59 AZL 86.98 HCA 263.74 SMA 129.91 ECC .20252 INC 3.0171 Vl _.J26
LOP 318.45 VP 37.615 G_P 7.12 AZP 90.33 TAL 141.09 TAP 44.83 RCA 103.60 APO 156.23 v2 34.785
CP 8.77 ZAL 33.88 ZAP 150.43 £T5 15.80 ZAE 1?0.59 ETE 173,39 7AC 79.63 ETC 167.05 CLP-151.65
CLA 23.63 RAL 16.24 RAO 6568.2 VEL 12,289 PTM 2.21 VHP 5.393 CPA -.75 RAP 345.80 ECC 1.4878
L-I TIN? INJ LAT INJ LONG INJ RT AK INJ A_WTH INJ TIN? PO CST TIM INJ ? LAT INJ ? LONG
3158.06 726.62 I07.79 253.47 79.98 5 57 18 2558.1 -77.74 99.30
4107.57 -2.94 166.82 245.07 61.82 I 28 16 3507.6 -6,69 160.15
2834.06 -28.77 B4.41 253.87 81.53 7 32 8 2235.0 -79,65 75.7_
3905.91 -1.04 150.95 244.01 60.12 2 27 23 3305.9 -5.00 144.4!
2503.42 -33.89 59.9"_ 254.56 85.28 9 12 34 1903.4 -34.18 50.69
3210._ -1.15 134.76
ORBIT 0ET£RMINATION ACCURACY
ST 3662.5 _ 217.1 SS 1967.9
CRT .3286 ORS -.3141 (ST -.9999
LSA 4155.9 MSA 207.0 SSA 17.8
ELI 3663.2 EL2 2(]5.0 ALF 1.17
II0.O0 i 52 48 3810.21 3.34
OIFFERONTIAL CORRECTIONS
T_ 3.1044 TRA 4,8016 TC3-1.5666 B_U .6231
ROE .1485 RRA -.4370 RC3 .1341 FAU .0_1059
FOE 3.5423 FRA 5.6913 rE3 -.8936 B._ 21371
_E 3.1079 _Q_ 4.8214 8C3 1.5723 F._ ° -2423
LAUNCH OATE NOV i7 196_q
HELIOCENTRIC CONIC
RL 147.89 LAL -.00
RP 108.93 LAP -3.08
RE 114.042 GL 1_.29
PLANETCCENTR|C CONIC
C3 31.434 VHL _._O7
140.97 241.28 55.96 2 56 19
MI0-O_E EXECUTION ACCURACY
SGT 6633.7 SGR 545.7 :%3 655.7
_T -.6926 _ °.f_6! RTr .9912
56_ 6656.1 _3 -.0039 R13 -.9912
•e_l 6644.5 _2 393.0 THA 176.73
FLIGHT TINE L=_O.O0
DISTANCE 599.666
LOL 54.71 VL 27,791 GAL 8.93 AZL 86.91 _ 266._0 D4A
LOP 321.61 VP 37.606 GAP 7._ AZP _O.I? TAL 140._O TAP
GP 8.29 7,_L 33.40 Z_P I_2.60 ET$ 16.41 7klE 119.67 £T£
DLA _3.70 RAL 16.77 RAO 6568.3 Vl[L 12._6J PTH 2.23 VHP
ARRIVAL 0ATE JUN 25 1969
129.$I ECC .20740 IN_ 3.0868 Vl 30.126
47.40 RCA 102.89 APO 156.73 V2 34.787
173.79 ZAC 80.72 ETC 166,92 CLP-153.79
5.669 OPA -.30 R_P 346,92 ECC 1.5173
LNO_ AZ_TH LNO,I TIWE L-I TIM[ INJ I.AT
90.00 5 5 42 3176.53 -26.40
90.00 0 22 58 411B.SB -2.59
IOO.00 6 46 5 2852.89 -L_.59
IOO.00 I 25 17 3917.45 -._I
110.00 8 32 18 2520._6 -33.79
110.O0 I 5_ 33 38_"_.55 3.81
OIFFERENTIAL CORRECTIONS
TOE 3.2369 TRA 5.0477 TC_-J.4_ B.4U .629"_
ROE .18_ RRA -.4088 RC3 ,1187 FAU ,0_621
FOE 3.3312 FRA 5.4025 FC3 -.7219 8SP 21830
BOE 3.2421 13R_ 5.0642 Be3 1.4973 FSP -_8
INJ LONG INJ RT A_ INJ A_WTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG
109.09 E_5.11 79.36 5 58 38 2576.5 -27.60 IOO.63
167.44 246,52 61.79 I 31 37 3518.6 -6.34 160.77
8_.71 255.5¢ 80.87 7 33 37 2252.9 -29.55 77.04
151.58 245.44 60.11 2 30 34 3317.5 -4.62 145.04
61.2_ 2_6.33 84._O 9 14 19 1920.6 -34.18 52.05
141.61 _4_.67 56.00 2 _9 15 3222._ -.68 135.40
NI0-EO, M_I_ E_CUTICN ACCURACY ORBIT DETERt_INATION ACCURACY
_GT 6744,0 _R _I0._ $63 602.3 ST 3715.0 SR 231.1 SS 1888.3
_T -.6_5 I_ -._53 RTr .9908 CRT .4476 CRS -.4333 CST -.9998
6763.3 1_'3 -.0046 R13 -.9908 LSA 4168.6 MSA ?08.7 SS_ 12.7
$61 67_1.8 _2 394.9 THA 177.25 ELi 37i6.5 EL2 206.6 ALF 1.60
38
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69
LAUNCH DATE NOV 18 1968 FLIGHT TIE 70,00 ARRIVAL CATE JAN 27 J969
H_L IC(ENTRIC CONIC
RL 147.86 LAL .DO
RP |07,72 LAP ,36
RC 103.094 GL .39
PLAME T(XENTRIC C_IC
C3 470.666 VHL 2| .695
LNO4 AZMTH LNCH Tile[
90.DO 7 22 57
90.00 16 34 49
I00.00 8 42 _1
100,00 19 57 36
lIO.O0 9 47 45
110.O0 £1 9 11
OIFFERENTIAL CORRECTIONS
TOE-I.O235 TRA-2,4015 TC3 -.1033 8AU ,6504
ROE-I .3368 RRA .BL_D8 RC3 -,0041 FAU .01003
F0£ .3839 FR4 .7862 gO3 -,0185 BSP 1957
BO£ I .8481 BRA Z.f1379 BC3 .1034 FSP -43
DISTANCE 122,257
LC_. 55.72 VL 13.864 GAL 40,41 AZL 69,213 I_A 26,77 5HA 82,80 ECC .68221 INC .800! V! 30.133
LOP 82,49 VP 29.344 GAP -60,41 AZP 89,29 TAL 173.12 TAP 199,89 RCA 9,75 APO 155,84 V2 35.179
GP -1.18 ?AL 64.47 ZkP 39.27 £TS 176.17 ?AE 127.68 £TE 183.26 ZAC 39.15 ETC 153.12 CLP 39.25
0LA -3,11 RAL 351,81 RAO 6572,3 VEL 24,330 PTH 3,32 VHP 32.730 0PA -23,29 RAP 304.76 ECC 8.7460
L-I TIME INJ LAT INJ LONG INJ RT AS(. INJ AZNTH INJ TINI[ PO CST TIN INJ 2 LAT INJ 2 LONG
2738,22 -27,90 77,33 256,91 95,05 8 8 35 2138,2 -26,9! 68.80
5575,21 28,25 260,37 260,23 91,99 2/] 7 44 4975,2 28,23 ZSl ,70
2480,51 -29,48 58,_ 256,75 95,20 9 24 11 1880,5 -28,44 49,56
5308.15 29,84 240,79 260,29 91,94 21 26 4 4708,2 29,79 231,99
2277.30 -33.77 42.31 256.27 95.67 10 25 43 1677.5 -32.6l 33.27
5084,13 34,14 L_3,95 260,46 91,82 22 33 55 4484,1 34,02 214.71
NI0-CCIJRS[ E_CUTION ACC'URACV ORBIT OETERMII_TION ACCURAC_
5GT 823.0 SGR 461.1 SG3 21.2 ST 331.0 SR 411.6 SS 336.7
RRT -,0330 RRF ,0475 RTF -.6135 CRT .7153 C}_S ,7579 CST .9962
SG6 943,4 R23 -,0002 R13 ,6137 LSA 584,5 HSA 224,7 SSA 14,2
SGI 823.5 S_2 460.1 THA 177.53 ELI 491.3 EL2 193.8 ALF 53.53
LAUNCH OATE NOV 18 1968 FLIGHT TINE 72.00 ARRIVAL DATE JAN 29 1969
HELIOCENTRIC CONIC 01STANCE 127,2_9
RL 147,86 LAL ,00 LOL 55,72 VL 14,708 GAL 38,23 AZl. 88,90 H¢.A 30,00 St4A 84,06 ECC ,65930 INC 1 .lOOI V! 30,133
RP 107.69 LAP .5_ LOP 85.72 VP 29.764 GAP -57.79 A2'P 89.05 TAL 172.16 TAP L_2.16 RCA 11.83 APO 156,30 V2 35.188
RC 100.871 GL .61 GP -1.20 ZAL 63.01 ZAP 37.72 ETS 176.13 ZAE 127.33 ETE 183.56 ZAC 40.70 ETC 154.03 CLP 37.71
PLANE T_ENTRIC CONIC
C3 434.794 VHL 20.852 DLA -2.33 RAL 353,07 RAO 6572,2 VIEL 23,582 PTH 3.30 VHP 31.626 DPA -22.99 RAP 306.57 ECC 8.1556
LNCH 47147H LN(J4 TINE LoI TINE INJ LAT INJ LO_ INJ RT AS( INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
90.OO 7 _'Z 10 2753.42 -28.00 79.58 258.04 94.43 8 8 5 2155.4 -27.09 70.03
90.00 18 45 38 3543.98 28.31 259.09 _:Pc0.53 g0.95 20 18 2 4944,0 28.12 249.42
JDO,OO 8 42 e6 Z496,53 -29,57 59.40 257.89 94,59 9 24 2 1896.5 -28,62 50,72
100,00 20 8 3 5278,10 29,88 238,56 260,55 90,77 21 36 1 4678,1 29,67 229.76
110,OO 9 48 11 _gO,69 -33,85 43,35 257,47 95,06 10 26 21 1690,7 -32,78 34.28
llO,DO 21 18 47 5056.?0 34,18 221,81 260,61 90,55 LP_ 43 4 4456,7 33.88 212,58
DIFF'ER1ENTIAL CORf_CTICI_ NI0-C(_UR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.0361 TRA-2,4326 TC3 -,1103 BAU ,6432 SGT 860,9 _ 467,6 SG3 L_Z,7 ST 348.6 SR 416,5 55 353.0
ROE-1,4963 RRA ,BO62 RC3 °,0048 FAU ,00997 RRT -,0546 RRF ,0492 RTF -,6320 CRT .7143 CRS .7593 CST ,9961
FOE ,4012 FRA .81fl3 FC3 -,0199 B,SP L=072 SC_ 979.7 R_3 -.0003 R13 ,6321 LSA 605.1 MSA 230.8 SSA 14,4
60£ 1.8200 8RA 2,5627 9C3 .1107 FSP -47 5GI 861.4 SG2 466,6 TMA 177,59 ELI 504,4 EL2 201.4 ALF 52.03
LAUNCH OAT[ NOV 18 1968 FLIGHT TINE 74,00 ARRIVAL OATE JAN 31 1969
HELIO([NTR|C CONIC
RL 147.86 LAL .O0 LC_.
RP 107.67 LAP .74 LOP
RC 98.647 GL .84 GP
PLANETC(ENTR|C CONIC
C3 401.883 VHL 20.047 0LA
LNCH AZMTH LNCH TIM_ L-I TIME INJ LAT
90.00 7 21 16 2771.96 -28.08
90.00 18 56 1| 5512.64 28.32
1230.OO B 41 53 2511.91 -29,65
100.00 20 18 15 5247,92 29,89
IlO.O0 9 48 28 2303.49 -33.92
110.00 £1 28 10 5029.10 34.18
0IFFER[NTIAL CORI_CTION5
T02-I.0490 TRA-2.4648 TC3 -.1181 gAU .6354
ROE-1.4§36 RRA ,7904 RE3 -.DO37 FAU .00993
FOE .4188 FRA .8451FC3 -.0214 BSP 2189
BO£ 1.7923 BRA 2.5884 8C3 .1183 FSP -51
OISTANC£ 132.355
55.72 VL 15.508 GAL 36.27 AZL 88.65 HCA 33.23 SMA 85.37 ECC .83566 INC 1.3a70 VI 30.133
88.95 VP 30.178 GAP -55.32 AZP 88.87 TAL 171.20 TAP 204.44 RCA 14.03 APO 156.71 V2 35.198
-I.Z3 ZAL 61.59 ZAP 36.Z1E_S 176.08 ZAE 127.04 ETE 183.87 ZkC 42.29 ETC |54,88 CLP 36.19
-1.56 RAL 3§4._8 RA0 6572,1 VEL 22,873 PTH 3,27 VHP 30,558 0PA -22,67 RAP 308.40 £CC 7.6140
INJ LONG INJ RT AS( |NJ A?14TM INJ TZNE PO CST TIM JNJ 2 LAT INJ 2 LONG
79.78 259.08 93.83 B 7 28 2172.0 -27.25 71.21
255,79 260,75 89,70 213 28 4 4912,6 27.97 247.14
60,53 258_96 94,00 9 23 45 1911.9 -28.78 51.84
236,31 260,74 89.59 21 45 43 4647,9 29,51 227,53
44,34 258,59 94,48 10 26 51 1703,5 -32,93 35.24
219.65 260.69 89.27 22 51 59 4429,1 33,70 210.44
MIDoCOURS[ EX[CUT|CN ACCURAC_ ORBIT OETERMINATION ACCURAC_
S4;T 900,4 SGR 473,5 SG3 24,4 ST 367,1 SR 420.9 55 369.5
RRT -,0562 RRF ,0509 R7F -.6496 CRT .7133 CRS ,7606 CST .9959
_B 1017,3 RZ3 -.0006 R13 .6500 LSA 626,3 NSA 23_.7 SSA 14.7
,_11 901.0 $G2 472,4 THA 177.67 ELl 517.9 £L2 20_.1 ALF 50,44
LAUNCH OATE NOV 18 1968 FLIGHT TIME 76.00 ARRIVAL GATE FEB 2 1969
H[LIOCENTRIC CONIC
RL 147.86 LAL .00 LCL
RP 107,64 LAP .92 LOP
RE 96.423 GL 1.08 GP
PLAN[TOCENTRIC CONIC
C3 371.639 _ 19.278 OLA
LNOI A2'NTH LNCH TII4E L-I TZNE INJ LAT
90.00 7 20 14 2787.85 -28.14
90.00 19 6 29 5481.14 28.28
IDO.O0 B 41 13 2326.65 -29.71
100.[30 20 28 12 5217.57 29.85
II0.00 9 48 36 2315.68 -33.98
110.00 21 37 18 _001.30 34.1_
OIFFERENTIAL CORR[CTICINS
TOE-I.0383 TRA-2.4942 TC3 -.12_6 _AU .6249
ROE-1.4106 RRA .7733 RC3 -.0066 FAU .00_3|
FOE ,4363 FRA .8748 FC3 -.0231 BSP 2392
BOE 1.7635 gRA 2.6113 _C3 .1258 FSP -57
OISTANC£ 137.626
55.72 VL 16.266 GAL 34.49 A71. 88.45 PICA 36.47 SMA 86.71 ECC .81150 INC 1.5546 Vl 30.133
92.18 VP 30,584 GAP -52.98 AZP 88.75 TAL 170.24 TAP 206.71 RCA 16,35 APO 157.08 V2 35.206
-1.26 ZAL 60._'_ ZAP _4.71 ET$ 176.02 Z/_ 126.80 ETE 184.20 ZAC 43,91 ETC 155.68 CLP 34.69
-.80 RAL 355,44 RAD 6572,0 V_.L 22,202 PTH 3,24 VHP 29,524 DPA -22,32 RAP 310,25 ECC 7,1162
INJ LONG INJ RT AS( ]NJ A214TH |NJ TZl4_ PO (ST TIN INJ 2 LAT INJ 2 LONG
80,94 260,05 93,23 8 6 42 2187,8 -27,40 72.35
253.49 260.90 88.55 20 37 51 4881.1 27.78 244.86
61,63 259,94 93,42 9 23 19 1926,7 -28.92 32.91
234.06 260.85 88.40 21 55 10 4617,6 29.31 225.30
45.29 259.6,? 93.92 10 27 12 1715.7 -33.07 36.I7
217.48 260.69 87,99 23 0 39 4401.3 33.48 208,30
NI0-CCUR$[ EXECUTION ACCURACY OK_IT OET[RNINATION ACCURACY
56T 939,7 SGR 478.8 $63 26.3 5T 385,5 SR 424.9 55 386.1
RRT -,0582 RRF ,0528 R1T -.6670 CRT ,7115 CRS ,7617 CST .9957
5G_ 1054,7 R'Z3 -,0005 R13 .6671 LSA 647.5 MSA 242.4 554 14.9
SGI 940,3 SG2 477.7 THA 177,71 ELI 531.2 EL2 216.6 ALF 48.90
39
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69
LAUNCH DATE NOV 18 1968 fLIGHT TINE 78.00 ARRIVAL CATE FEB 4 ]969
HELIOCENTRIC CONIC
RL 147.86 LAL .00
RP 107.61 LAP Ioll
RC 94,200 GL 1.33
PLANETOCENTRIC CONIC
C3 343.810 VHL |8°542
LNO_ ATHTH LNCH TIME
90.00 7 19 5
90.00 19 16 34
loo.o0 8 40 25
|00.00 20 37 55
I|O.OO 9 46 37
110,OO 21 46 12
0I$TANCE 143.034
LCL 35,72 VL 16.983 GAL 32.86 AZL 88.27 HCA 39,71 SHA 88.08 EEC ,78701 INC 1.7330 vJ 30.|33
LOP 95.4| VP 30,981 GAP -50,75 AZP 88,67 TAL 169.27 TAP 208.96 RCA 18.76 APE) i57.41 V2 35.2|4
GP -1,29 ZAL 58.90 ZAP 33.25 ET$ 175.95 ZAE 126,62 ETE 184.54 ZAC 45.57 ETC 156.43 CLP 33,22
DLA -.04 RAL 356.56 RAO 6571,9 VEL 21.567 PTH 3,22 VHP 28.522 0PA -21.95 RAP 312.12 £CC 6.6582
L-I TIN_ IN| LAT IN| LONG |NJ RT A_ IN| A_IATH IN| TII_ PO (ST TIN IN| 2 LAT IN| 2 LONG
2803.10 -28.20 82.05 260.94 92.70 B 5 48 2_O3.1 -27.53 73.45
5449.44 28.21 251.17 260.98 87.39 210 47 23 4849.4 27.55 242.57
2540,77 -29.77 62.67 260.85 92.88 9 22 45 1940.8 -29.05 53.94
5187.00 29.77 231.79 260.89 87.21 22 4 LP? 4587.0 29.07 223.06
2327.28 -34.03 46.I9 260.57 93.39 10 27 24 1727.3 _33,19 37.05
4973.26 34,04 215,30 260.62 86.70 23 9 6 4373.3 33.2| 206,|6
DIFFERENTIAL CORRECTIONS
TDE-I,07d6 TRA-2.5268 TC3 -.|336 8AU .6153
ROE-1.3674 RRA .7553 RC3 -.(3077 FAU .009_8 RRT -,0596 R_ .0544
FOE .4545 FRA .9034 FC3 -.0249 8SP 2533 SGO I094.8 R23 -.0007
8OE 1.7367 _RA 2.6373 8(3 .J339 FSP -62 SGI 982.8 SG2 482.4
LAUNCH 0ATE NOV I8 1968 FLIGHT TIIAE 80.00
HELIOCENTRIC CONIC OISTANCE 148,570
RL 147,86 LAL o00 LO. 55.72 VL 17.661 GAL 31.35 AZL BS.II HCA 42.94 S_AA
RP IO7.59 LAP J.29 LOP 98.63 VP 31.366 GAP -48.64 AZP 88.62 TAL J68.31 TAP
RC 91.981 GL J.60 GP -1,32 ZAL 57.62 2AP 3J.BO ET5 175.87 ZAIE 126.51 ETE
PLANETOC_NTRZC CONIC
C3 318.174 VHt. 17.837 OLA ,71RAL 357,6_ RAO 6571.8 V_L 20.964 PTH 3.19 VHP
LN(Jq A2'NTH LN(.H T[NE L-| TINE INJ LAT _NJ LONG INJ RT AS_
gO.O0 7 17 48 2817.73 -28.24 83.12 261.74
gO.00 19 26 25 3417.50 28.08 248.84 260.98
100,00 8 39 28 2554.28 -29.81 63.67 261,67
100.00 L=O 47 25 3156.19 29,65 229.51 260.86
110,00 9 48 _9 2338.28 -34.08 47.05 L_61.44
110.00 21 54 34 4944.95 33,91 213.t0 260.48
0IFrERENTIAL CORRECTIONS
TDE-I.0830 TRA-_.5597 TC3 -.|420 BAU .605|
ROE-1.3240 RffA .7363 RC3 -.0089 FAU .00987
F0E .4730 FRA .9_ rE3 -.0269 BSP 2679
BOE 1.7103 _RA 2.6635 8(3 .J422 FSP -67
HI0-_SE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SGT 982.2 SGR 483.5 SG3 28.2 ST 405,6 SR 428.3 SS 403.2
RTF -.6837 CRT .7103 CRS .7628 CST .9956
R13 .6838 LSA 670.1NSA 247,7 SSA JS.I
THA 177.78 ELI 545.7 £L2 224.1ALF 47,|9
ARRIVAL DATE FEB 6 1969
89.48 ECC .76236 INC 1.8885 VJ 30.133
211,26 RCA 21.26 APO 157.70 V2 35.222
I84.90 ZAC 47.25 £TC 157.14 CLP 31.78
27,549 0PA -21,36
INJ A214TH INJ TINE PO CST TIM
92.16 8 4 45 2217,7
86.23 20 56 42 481i.5
92.35 9 22 2 1954.3
86.01 22 13 21 4556.2
92.89 I0 27 27 1738.3
85.40 23 1i 19 4344.9
NI0-CCURS_ EXECUTION ACCURACY
SGT 1026.5 SGR 487.7 $G3 30.3
RRT -.0610 RRF .0560 RTF -.6998
,%8 1136.4 R23 -.OOIO RI3 ,6999
SGI 1027.0 SG2 486.5 THA 177.86
RAP 314,00 EC( 6.2363








57 426,7 SR 431.2 $S 420.7
CRT .7090 CRS .7638 CST .9954
LSA 693.5 NSA 252.7 SSA 15.3
ELI 560.8 EL_ 23|.4 ALF 45.42
LAUNCH DATE NOV 18 1968 FLIGHT TINE 82.00
HELIOCENTRIC CONIC OISTANCE 154.227
RL 147.86 LAL .00 LCX. 55.72 VL 18.303 GAL 29.95 AZL 87,97 H_.A 46,19 S_AA
RP 107,57 LAP 1,46 LOP I01.89 VP 31,740 GAP -46,62 A?P 88,60 TAL 167,36 TAP
RC 89.763 GL 1.87 GP -1.36 ZAL 56.39 2AP 30,37 ET$ 17S,77 ZkE 126.45 ET[
PLAN[TOCENTRIC CONIC
C3 294,532 VHL t7,162 OLA 1.46 RAL 338,66 RAD 657|.7 VKL 20,392 PTH 3,16 VHP
LNCH AZNTH LN(H TIN[ L-I TII4E INJ LAT
90,00 7 J6 _ 2831.74 -28.27
90.00 19 36 2 3385.28 27.92
100.00 8 38 23 2567.18 -28.84
100.00 20 56 42 512_.08 29.48
110.00 9 48 11 2348.69 -34.11
110.(30 22 3 23 4916.33 33.73
OIFFERENTIAL CCRRECTION5
TOE-1.0946 TRk-2.5920 TC3 -.1505 BAU .5939
RO£-1.2805 RRk .7164 RC3 -.0102 FAU .00988
FOE ,49_ FRA .9683 FC3 -,0_90 8SP 2841
BO£ 1,6846 E_RA 2.6892 8C3 .1508 FSP -73
ARRIVAL DATE FEB
9(3,89 £CC ,73768 INC 2.0263 V| 30.133
213.54 RCA 23.84 APO |57.94 v2 35.229
|85,28 ZAC 48.96 ETC 157.81CLP 30,35
26.606 OPA -2|.14 RAP 315.90 ECC 5.8473
IN| LONG IN| RT A_C IN| AZelATH IN| TINE PO C$T TIH IN| 2 LAT IN| 2 LONG
84.I4 262.47 91.65 8 3 34 2231.7 -27.74 75.52
246.50 260.92 85.06 21 5 48 4785.3 26.94 237.97
64.63 262,41 91.85 9 2I 10 1967.2 -29.27 55.87
227.21 260.76 84.82 22 22 7 4525.1 28.45 218.56
47,86 262.22 92.41 10 27 20 1748.7 -33.40 38,69
210.88 _60.28 84.10 23 25 20 4316.3 32.55 201.85
HI0-COURSE EXECUTION ACCURAC_ ORBIT OETEI_qINATION ACCURACY
SGT 107Z.2 SGR 491.1SG3 32.5 ST 448,6 SR 433,5 SS 438.6
RRT -.0623 RR_ .0576 RIT -.7153 CRT ,7076 CRS .7648 CST ,9952
SG6 1179.3 1_3 -.0012 R13 .7154 LSA 717.6 NSA 257.4 SSA 15.5
SGI 1072,8 ,_2 489.9 THA 177.93 ELI 576.5 EL2 238.3 ALF 43.6|
8 1969
LAUNCH DATE NOV 18 1_58 FLIGHT TIME 84.00 ARRIVAL DATE F£8 lO 1969
H_LIOCENTRIC CONIC DISTANCE 159.99_
RL 147,86 LAL .00 LOt. 33.72 VL 18.910 GAL _8.64 A2'L. 87.85 fACA 49.43 $NA 92.32 ECC .71310 INC 2.1499 VJ 30.|33
RP 107.55 LAP I,63 LOP lOft,f3 VP 32,100 GAP -44.70 A2'P 88,60 TAL 166.41 TAP 215.84 RCA 26.49 APO 158:15 V2 35.235
RC 87.555 GL 2.16 GP -1,40 ZAL 55.20 ZAP _B.97 ETS i75.65 ZA[ 126.44 ET£ 185.67 2AC 50.70 £TC 158.45 CLP 28.94
PLANETOCENTRIC CONIC
C3 272.714 VHL 16.514 DLA 2.20 RAL 359.65 RAO 6571.6 VEL |9.850 PTH 3.13 VHP 25.689 DPA -20,71 RAP 317.80 £CC 5.4882
LNCH A_ATH LN(H TINE L-I TIN£ |NJ LAT |NJ _ IN| RT AS{: _NJ A2_ATH IN| TINE PO CST TIN IN| 2 LAT IN| 2 LONG
90,00 7 14 48 2F45.16 -28.30 85.12 263.11 91.16 8 2 13 2_45,2 -27.83 76.49
_0.00 19 43 28 5352.72 27.71 244.14 260.79 83,90 21 14 41 4752.7 26.37 235.66
100.00 8 37 10 2579.48 -29.86 65.35 _63.07 91,37 9 20 9 1979.5 -29.36 56.78
100.00 21 5 47 5093.63 29.27 224.90 L_cO.59 83.62 2_ _0 41 4493.6 28.07 216.30
I10.00 9 47 45 2338.52 -34.13 48,63 252.92 91.95 lO 27 4 1758.5 -33.49 39.44
110.00 LP'Z II 41 4887.36 33,51 208.65 L_u0.O0 82.B0 23 33 8 4287.4 32.15 199.68
DIFFERENTIAL CORRI[CTIONS MI0-C(XIR_ EXECUTION ACCURAC_ CR_|T 0ETERNINAT_CTN ACCURACY
TD[-1.1067 TRA-2.624A TC3 -.1593 8AU .5823 SGT 1120.I _ 493.9 SG3 34.9 ST 471,6 SR 435.2 SS 456.8
ROE-1,2368 RRA .6937 RE3 -,0116 FAU ,00989 RRT -.0635 R_ .0590 RTF -,7_02 CRT .7064 CRS .7658 CST .9950
FOE .5115 FRk 1.01307 FC3 -.0314 85P 2999 SG8 1224.1R23 -.0015 RI3 .7303 LSA 742,8 MSA 261.6 SSA 15.7
_O£ 1.6397 BRA 2.7151 8C3 .1597 FSP -79 SGI 1120.6 _2 492.7 THA 178.01 EL/ 593.J _L2 244.9 ALF 4J .75
4O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-691
LAUNCH DATE NOV 16 1968 FLIGHT TIME 86.00 ARRIVAL CATE FEB 12 1969
PeELIOCENTRIC CONIC 0ISTANCE 165.875
RL 147.86 LAL .[](] LOt. 55.72 VL 19.483 GAL 27.40 AZL 87.74 H_A 52.67 ._4A 93.76 rOE ._872 |NC 2.2612 VJ 30,133
RP 1(37.53 LAP J .80 LOP 108.37 VP 32.447 GAP -4Z.86 AZP 88.63 TAL |65.47 TAP 218.14 REA 29,18 /,PC) J58.33 V2 35.2a0
RC 85.353 GL 2.46 GP -1.45 ZAL 54.05 ZAP 27.58 [TS 175.51 ZAIE 126.51 ET[ 186.08 ZAC 52.46 ETC 159.04 ELP 27.55
PLANE TOCENTRJ ( ((_N | C
C3 252.565 V_L 15.892 0LA 2.94 RAL .59 RA0 6571.5 VEL 19.336 PTH 3.|0 VHP 24.799 DPA -L_O.25 RAP 319.72 ECC 5.1566
LNCJ4 AZMTH LNCH TIE L-I TIME INJ LAT |NJ LC]q_ IN| RT A._ INJ AZNTH |NJ TIN[ PO (ST TIN |NJ Z LAT IN| 2 LONG
9(].OO 7 13 4 2858.01 -28.31 66.06 263.67 90.69 B 0 42 _58.0 -27.9! 77.42
90.OO 19 54 42 5319.80 27.44 2.41.77 Z60.59 82.74 21 23 22 4719.8 26.15 253.34
IoO.oo 8 35 46 2591.21 -19._ 66.42 263.64 90.9J 9 18 58 1991.2 -_9.43 57.64
100.00 21 14 40 5061 .BZ 29.00 LP_.57 260,36 82.42 22 39 2 4461.8 27.65 214.03
llO.OO 9 47 10 2367.77 -34.15 49.35 263.54 9J.53 J0 26 38 1767.8 -53.56 40.15
110.00 Z2 19 46 4858.03 33.23 206.40 259.66 81.5(] 23 40 44 4258.0 31.70 197.51
OlYFEI_NTIAL _CTIONS NIO-(.O._$E [Y_.CUTION ACCURACY ORBIT O£TERMINATZ_N ACCURACY
T0(:-1.1|83 TRA-2.6560 TC3 -.1683 BAU °5700 SfvT 1169.6 SC_ 496.! 5(,3 37.4 ST 495.5 SR 436.3 55 475.5
ROE-I .1931 RRA .6744 RE3 -.0J32 FAU .00993 RRT -.0646 RRF .0604 RTF -.7445 CRT .705J CRS .7667 CST .9948
FOE .5315 FRA 1.0338 FC3 -.0340 BSP 3172 _ 1270.4 RZ3 -.0019 R13 .7446 LSA 769.0 HSA 265.4 SSA 15.8
BOE 1.6353 8RA 2.7402 BE3 .1688 FSP -86 5(11 1170.1 SG2 494.8 THA 178.09 ELI 610.6 EL_ 251 .| ALF 39.87
LAUN_ OATE NOV J8 J968 fLIGHT TIE 88.00 ARRIVAL 0ATE rE8 J4 1969
HELIOCENTR|C CONIC
RL 147.86 LAL .00
RP J07.52 LAP 1.96
RC 83.158 GL 2.78
PLANETOCENTRIC CCldIC
C3 233.947 V_ J5.295
Lf._-.PIA_7H LNC..H rllVlE
90.00 7 l1 10
90.00 20 3 A5
100,00 8 34 J3
lOO.OO 21 23 23
II0.OO 9 46 24
lJO.OO 22 27 41
0ISTANCE J71.853
LOL 55.72 VL _o_'_4 GAL ;_,24 AZL 87.63
LOP 111.6J VP YZ.?BO GAP -4!.I0 AZP 88.67 TAL
GP -1.49 ZJL 52.95 ZAP 26.21ET5 175.34 Z_[
55.91 _A 95.19 ECC .66463 IN(: 2.3652 vl 30.133
164.54 TAP 220.46 RCA 31.92 APO 158.46 V2 3fl.245
126.63 ETE J86.51 2AC 54.24 £TC J59.61 CLP 26.17
OLA 3.67 RAIL 1.48 RAO 6571.4 VEL IB.848 PTH 3.07 VHP 23.933 OPA -19.77 RAP 321.64 ECC 4.8502
L-I rlN£ IN| LAr KNJLONG ENd Rr _S( [NJ A214rH [NJ _lAE PO csr T[_ [NJ 2 LAT[NJ 2 LONG
2870.30 -_8.32 86.96 264.14 _0.24 7 59 0 2270.3 -27.98 78.3_
5286.46 27.13" 239.38 260.33 81.58 21 31 5! 4686.5 25.69 231.0J
2602.39 -29,89 67,25 264,J3 gO,47 g 17 36 _O2,4 -29,50 58.47
50_9.60 ?,8.69 2ZO.L_Z 260.06 8J._Z 22 47 J2 4429.6 27.18 211.75
2376.47 -34.17 50.03 264.06 9J.12 J0 26 ! 1776.5 -33.63 40.82
4828.28 32.91 2I]4.14 259.26 1_0.20 23 48 9 4228.3 31.21 195.33
ORBIT OETERMINAT_ON ACCURAC_
57 5L_.5 SR 436.8 $S 494.7
CRT .7038 CRS .7675 CST .9945
LSA ?96.2 _SA 268.8 SSA J6.0
ELI 629.1 EL2 256.7 ALF 37.98
OIFK[RENTIAL CORRECTIONS NIO-C_UR$1E EXECUTION ACCURACY
TOE-I.lZ97 TRA-2.6867 TC3 -.1775 8AU ,5571 $GT JZ21.0 _ 497.5 .%3 40.2
RI_-I.1495 RR_ .6524 RE3 -.0150 FAU .00998 RRT -.0655 RRF .0618 RTT -.758|
FOE ,332J FRA J,0676 F(3 -,D,369 8SP 3348 SC,8 5338.5 1_3 -.0022 g]3 .7582
|.6J17 _RA 2.7_48 8C3 .1781FSP -94 ._1 122J.6 S_2 4_.2 THA 178.17
_UN(H O_r_ NOV _f8 I868 FLI_,HT Tl_t_ 90.00 ARRZVAL OATE FEB 26 19_9
HELICX:ENTR]C CONIC 0ISTANC[ 177.923
RL 147.86 LAL .00 LOL 55.72 VL Z0,536 GAL 25.14 AZL 87.54 HCA 59.16 SHA 96.63 ECC .64092 INC 2.4605 Vl 30.J33
RP IO7.51 LAP Z.ll LOP i14.86 VP 33.099 GAP -39.42 AZP 88.74 TAL 163.63 TAP 222.78 RCA 34.70 APO 158.57 V2 35.249
RC 80.975 GL 3.11GP -1.55 ZAL 51.89 ZAP 24.86 ET5 175.13 ZA£ 126.82 £TE 186,97 ZAC 56.05 ETC 160.14 CLP _4.81
PLANETOCENTRIC CON|C
C3 _16.739 VHL 14.722 DL4 4.40 RAL 2.34 RAO 657_.2 VEL 18.386 PTH 3.04 VHP 23.09| DPA -19.27 RAP 323.57 ECC 4.3670
LNCH ATMTH LNCH TI14[ L-I T_E _NJ LAT _NJ LONG |NJ RT A_ INJ A_MTH _NJ TIE PO CST' TIM |NJ 2 LAT |NJ 2 LONG
90.00 7 9 6 2882.07 -28.32 87.82 264.53 89.8| ? 57 8 2282.1 -28.04 79.17
90.00 20 12 38 5232,66 26,77 2361,97 2_,0J B0,42 2J 40 JO 4652,7 25,J8 228.67
100.00 8 32 30 2613.O5 -29.89 68.04 264.54 90.05 9 J6 3 2013.0 -29.56 59.25
100.00 21 31 54 4996.92 28.33 217.86 259.70 80.03 22 55 11 4396.9 26.66 209.46
llO.OO 9 45 _9 2384.64 -34.18 50.66 264.50 gO.75 l0 25 14 1784.6 -33.69 41.45
110.00 22 35 23 4798.09 32.54 2OI.86 258.80 78.9(] 23 55 23 4198.1 30.67 193.15
DIFFERENTIAL CORRECTIONS MI0-C_UR.._ E_ECUTION ACCURACY ORBIT OETERNINkTION ACCURACY
TDE-I.1404 TRA-2.7159 TC3 -.1868 8AU ,5434 SGT 1274,1 SGR 4_.2 S_3 43.| ST 546.3 SR 436,7 55 514.4
RL_-J.JOS_ RRA ._99RC3 -.0_70 FA_ .0|005 RRT -,06_4 RRF .0_31RTF -.771_ (RT .702_ (R$ .76_4 (57 .9943
FOE .5733 rRA 1.1024 FC3 -.OiOJ 8SP 3546 S_ 1368.0 R_3 -.00_t5 RI3 .7713 L_A 824.4 M$A 27J.7 SSA 16.1
BOE 1,5886 BRA 2,7880 BC3 ,_875 FSP -102 5(11 1274.6 SG2 496.9 THA 178.24 ELI 648.5 EL2 261.8 ALF 36.09
LAUNCH 0ATE NOV 18 1968 FLIGHT TIE 9"Z,00 ARRIVAL DATE FEB 18 1969
HELIC_ENTR|C CONIC 0JST_NC_ 1_4.O_
RL 147,86 LAL .00 LC_ 55.72 VL 21.019 GAL 24.09 42% 87.45 Hr.J_ 62.40 StAA 98,07 ECC .61765 INC 2.5497 VJ 30.133
RP IO7.50 LAP 2.26 LOP 118.10 VP 33.405 GAP -37.80 AZP 88._2 TAL |62.73 TAP 225.|3 RCA 37.50 APO 158.64 V2 35.253
RC 78.802 GL 3.45 GP -1.60 ZAL 50.88 ZAP 23.52 £T5 174.89 Z_ !27.08 ET£ 187.44 ZAC 57.87 £TC 160.64 CLP 23.47
PLANETOCENTRIC CONIC
C3 L_D.829 VHL 14.1710LA 5.13 RAL 3.15 RAO 657J.| VEL 17.949 PTH 3.00 VHP LPZ.273 OPA -]8.76 RAP 325.51 [CC 4.305J
LN04 AZIATH LNCH TIME L-I TIME JNJ L.AT |NJ LONG JNJ RT AS( INJ A_ATH JNJ TIE 1_ CST T_N _NJ 2 LATINJ 2 LONG
90.00 7 6 51 2893.36 -28.31 88.65 21_4.84 89.39 7 55 4 L_93.4 -28.10 79.99
gO.O0 _'_2! _l 3_I_.36 ;.°6.36 _34.54 _59.6_ 79._7 _t 4_ 19 4618.4 _4.61 _6.3l
JOO.OO 8 30 345 2623.20 -29.89 68.80 _64.86 89.66 9 14 19 2023_e -29.62 60.00
JO0.00 21 40 17 4963.75 27.9| 315.48 259._8 78.85 23 3 0 4363.8 26.09 207.16
|10.OO 9 44 23 2392.29 -34.18 51.215 264.86 90.39 l0 24 J5 1792.3 -33.75 42.05
llO.O0 _ 42 59 4767.43 32.J1 199.57 258._7 77.60 24 2 27 4167.4 30.07 190.96
CIFFER_NTIAL CORreCTION5 MJ0-CCUI_E ElOCUTiON ACCURACY ORBIT 0¢TERMINATION ACCURAC_
TOE-I.I_IO TRA-2.74_O TC3 -.I_2 8AU .5L_3 $GT 1329.1 SC,R 498.2 S_3 46.3 ST 573.2 SR 435.9 55 _4.6
RO£-1.O624 RRA .6071 RE3 -.019| FAU .01013 RRT -.0672 RRF .01_43 RTr -.7837 CRT .7014 CRS .7693 CST .994l
FOE .5954 FRA 1.1381 FC3 -.0437 ¢SP 3745 S_ 14|9.4 R_3 -.003! RI3 .7838 LSA 853.7 MSA 274.1 554 J6.3
BOE I .5664 BRA 2.8104 BC3 .1971 FSP -Ill S_| 1329.6 5(,2 496.9 THA |78.32 EL! 669.J EL2 266.1 ALF 34.22
41
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4 1968-G9
LAUNCH DATE NOV 18 1968 FLIGHT TIME 94.00 ARRI'_AL _kTE FEB ZO 1969
HELIOCENTRIC CONIC OISTANCE 190.319
RL 147.88 LAL .00 LC¢ 55.72 VL 21.475 GAL 23.09 AZL 87.37 HCA 65.65 SMA 99.49 ECC ,59487 INC 2.6337 Vl 3D.133
RP 107.48 LAP 2.40 LOP 121.35 VP 33.697 GAP -38,25 AZP 88.91 TAL 161.84 TAP 227.49 RCA 40.31 APO 158.67 V2 35.255
RC 78.644 GL 3.82 GP -1.66 ZAL 49.91 ZAP 22.19 ETS 174.59 ZAE 127.40 ETE 187,95 ZAC 5g,7| ETC 181.t2 CLP 22.13
PLAMETOCENTR|C CONIC
C3 186.$20 VHL 13,643 DLA 5.85 RAL 5.91 RAD 6571.0 VEL t7,554 PTH 2.97 VHP 21.477 DPA -18.22 RAP 327.41 ECC 4.0631
LNCH AZMTH LN_H TIVAE L-I TIME INJ LAT INJ LC_G INJ RT A$C INJ AZMTH INJ TIME PO CST TIM |Nj 2 LAT |NJ Z L?J_NG
90.00 7 4 24 2904.21 -28.30 89.44 285.07 88.99 7 52 48 2304.2 -28.t4 88.78
90.00 20 29 56 5183.52 25.90 232.10 259.18 78.13 25 56 19 4583.5 24.00 223.94
100.00 8 28 31 2852.90 -29.88 69.52 285.09 89.28 9 12 23 2032.9 -29.67 60.72
100.00 21 48 50 4930.06 27.43 215.09 258.81 77.67 23 t0 40 4330.| 25.47 204,85
110.00 9 43 6 2399.46 -34.18 51.82 285.12 90,06 10 23 6 1799.5 -33.80 42.60
110.00 22 30 24 4736,27. 31.83 197.27 257.70 76.52 24 9 20 4t36.3 29.43 I8B,TE
DIFF[RENT|AL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATICW ACCURACY
TDE-1.1632 TRA-2.7744 TC3 -.2085 BAU .5188 5GT t588.9 SG_ 497.4 583 49.7 ST 602.7 SR 434.4 55 555,9
RDE-l.019! RRA .3MD RC5 -.0214 FAU .Dt022 RRT =.0672 RRF .0655 RTF -.7958 CRT .7009 CRS ,7703 CST .9959
FOE .8189 FRA 1.1755 FC3 -.0473 BSP 3865 SG_ 1475,2 R23 -.0040 R13 .7957 LSA 885.7 MSA 275.9 SSk 15.4
BOE 1.3480 BRA 2.8352 BC3 .2078 FSP -119 881 i389,3 SG2 496.1 THA 178.42 EL| 692.2 EL2 , 259.7 ALR 32.28
LAUNCH DATE I,K)V 18 1968 FLIGHT _Ik'i_ 98.OO ARRIVAL DATE FEB 22 1969
HELIC,[ENTRIC CONIC DISTANCE 196,633
RL 14T.68 LAL .00 LOL 53.72 VL 21.905 _ 22,15 AZL 87.29 PiCA 68.90 SMA 1C_.90 ECC .57264 |hC 2.7536 vl 30.133
RP 107.48 LAP 2.53 LOP 124.60 VP 33.974 GAP -34.78 AZP 89.02 TAL 160.98 TAP 229.87 RCA 43,t2 APO 158.68 V2 35.25T
RE 74.303 GL 4.19 GP -1.73 ZAL 48.98 ZAP 20.88 ETS t74.24 ZAE 127.80 ETE 188.48 ZAC 61,57 ETC 161.57 CLP 20.8%
PLANETOCENTNIC CONIC
C3 |72.320 VHL 13.135 8.58 RAL
LNCH AZNTH LNCH TIME
90.00 7 1 44
90.00 20 38 22
100.00 8 26 13
100.00 21 58 34
110.00 9 41 38
110.00 22 57 3g
OIFFERENTIAL CORRECTIOI_
TDE-1.1802 TRA-2.8043 TC3 -.2173 BAU .5042
RDE -.9780 RRA .5807 RC3 -.0239 FAU .01031
FDE .(r_138 FRA 1.2141 Re3 -.05t8 B_ = 3962
BOE 1,53t5 BRA 2.8598 BC3 .2186 FSP -128
DLA 4.M RAD 6570.9 V_L 17,142 PTM 2.94 VHP 20.703 DPA -17.67 RAP 329.39 ECC 3.8392
L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG
2914.66 -28.29 90.21 285.21 88.61 7 50 19 2314.7 -28.18 81.54
5148.11 25.38 229.64 258.88 77.00 22 4 10 4548.1 23.34 221.56
2M2.19 -29.87 70.21 265.25 88.91 9 10 15 L_342.2 -29.71 61.41
4891.81 28.93 2t0._ 258.28 78.50 23 18 10 4295.8 24.80 202.52
2406.19 -34.18 52.35 265.3t 89.75 10 21 44 1806.2 -33.84 43.12
4704.58 31.10 194,95 257.07 7§.D4 24 16 4 4104.6 28.74 186.55
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1431.6 _R 495.8 $83 55.4 ST 633.9 SiR 432.1 SS 578.0
RRT -.OM_8 RRF .0662 RTF -,8088 CRT .7D07 CRS ,7714 CST .9937
1534.0 R23 -.0052 R13 .8069 LSA 919.6 MSA 277.0 SSA 16.6
$GI 1452.1 882 494.6 THA 178.52 ELI 717.1 EL2 272.5 ALF 3D.37
LAUNCH DATE NOV 18 1968 FLIGHT TIME 9B.0O ARRIVAL CATE FEB 2A |969
HELIOCENTRIC CONIC DISTkNC_ 203.0i3
RL 147,86 LAL .0O LOL 55,72 VL 22,511 GAL 21.24 AZL 87.21 HCA 72.14 SHA 102.30 ECC .55098 INC 2.7900 Vt 30.133
RP 107.48 LAP 2.66 LOP 127.85 VP 34.239 GAP -33.32 AZP 89.14 TAL 160.13 TAP 232.27 RCA 45.93 APO 158.66 V2 35.258
RC 72.381 GL 4.59 GP -1.81 ZAL 48.10 ZAP 19.58 ETS 175.80 ZAE 128,28 ETE 189.05 ZkC 63.44 ETC 162.00 CLP 19.50
PLANETOCENTR[C CONIC
C3 139.943 VHL 12.647 DLA 7.]O RAL 5.32 RAD 8570.7 VZL t6.771 PTH 2.90 VHP 19.949 DPA -17.11 RAP 331.33 ECC 3.6323
LNCM AZMTH LNCH TIME L-I T_ME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG
90.00 6 58 52 2924.76 -28.27 90.94 265.27 88,24 7 47 36 2324.8 -28.2| 82.28
90.00 20 46 41 5112,08 24.80 227.15 258.14 75.88 22 11 53 4512.1 22.62 219.16
100.00 8 23 42 2631.il -29.86 70.87 265.32 88.56 9 7 53 2051.1 -29.74 62.07
100,00 22 4 31 4_60;96 26.33 208.25 257,70 75.34 23 25 32 4281.0 24.08 200.19
110.00 9 59 57 2412.50 -54.18 52.BA 285.41 89.46 10 20 9 1812.5 -33.88 43.61
110.00 23 4 46 4672.33 30.51 192.63 258.39 75.78 24 22 38 4072.5 27.99 184.34
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
T06-1.1917 TRA-2.8289 TC3 -.2274 BAU .4896 SGT 15t3.9 SGR 493,3 $83 57.3 ST 664.9 SR 429.2 SS 600.5
ROE -.9333 RRA .3373 RC3 -.0287 FAU .D1045 RRT -.0669 RRF .0672 RTF -.8176 CRT .7001 CRS .7724 CST .9935
FDE .6690 FRA 1.2538 FC3 -.0_68 8SP 4i47 SC_ 1592.3 R23 -,0061 R13 .8176 LSA 953.7 MSA 277.6 SSA 16.7
BDE 1.5136 8RA 2.8793 BC3 .2290 FSP -139 $81 1514,3 SG2 492.3 THA 178.60 EL1 742.2 EL2 274.5 ALF 28.56
LA_H DATE NOV 18 1968 FLIGHT TIWE 100.00 ARRIVAL DATE FEB 26 1969
HELIOCENTRIC CONIC
RL 147.86 LAL .00
RP 107.48 LAP 2.77
RC 70.281GL 3.O1
PLANETOCENTRIC CONIC
C3 148.364 VHL 12.180
LNCH AZNTH LNCH TIME
90.00 6 33 43
90.00 2(} 34 54
100.00 8 20 39
100.00 22 12 22
110.00 9 38 4
110.00 23 1t 46
DIFFERENTIAL CORRECTIONS
T_E-I.3260 TRA-2.9751 TC3 -.2708 BAU .5399
ROE -.8903 RRA .5147 _ -.0294 FAU .00978
FOE .7138 FRA 1.3124 FC3 -.0571 BSP t393
BDE 1.3972 BRA 3.0193 BE3 .2722 FSP -113
DISTANCE Z09.471
LOt. 55.72 VL 22.694 GAL 20.38 AZL 87.14 NCA 75.39 SMA 103.68 ECC .52998 INC 2.8637 Vl _0.|33
LOP t31,iO VP 34.490 GAP -31.94 AZP 89.28 TAL 159.30 TAP 234.69 RCA 48.73 APO 158.62 v2 35,259
GP -1.89 ZAL 47.27 ZAP 18.29 ET$ 173.28 ZAE 128.84 ETE 189.65 ZAC 65.32 ETC 162.40 CLP 18.20
DLA 8.03 RAL 5.96 RAD 6570.6 VEL 16.422 PTH 2.87 VHP 19.219 DPA -t6.55 RAP 333.27 ECC 3.4417
L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
2934.66 -28.24 91.87 285,26 87.88 7 44 40 2334.7 -28.24 83.00
5075.42 24.17 224.65 257.55 74.78 22 19 30 4475.4 21.85 216.75
2659.80 -29.84 71.52 265,32 88.23 9 5 18 2059.8 -29.77 62.71
4825.51 25.71 205.81 257.07 74.21 25 32 48 4225.5 23.30 197.84
2418.54 -34.17 53.31 265.43 89.18 10 18 23 1818.5 -33.91 44.08
4639.53 29.86 190.29 255.67 72.54 24 29 6 4039.5 27.19 182.13
MID-COU_I[ EXECUTION ACCURACy ORBIT DETERMINATION ACCVRACY
_GT 1679.8 SGR 490.2 SG3 62.4 ST 754,5 SR 425.2 SS 638.2
RRT -,0450 RRF .06t6 RTF -.8242 CRT .7175 CRS .7764 CST .995A
$G_ 1749.7 R23 -.0211 R13 .8243 LSA 1040,3 MSA 273.5 SSA |7.6
SG1 1679.8 582 489.7 THA 179.18 ELi 822.3 EL2 271.7 ALF 24.92
42
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69
LAUNCH DATE NOV 18 1968
HELIOCENTRZC CONIC
RL 147.66 LAL .00
RP 107.48 LAP Z.B8
RC 68.209 GL 5.44
PLANE TOEENTRJ C CONIC
C3 137.559 VHL 11.729
LNEH A2'HTH LNCH TIN[
90.00 6 52 22
go.o0 ZI E 59
IOO.00 8 17 59
100.OO 22 20 4
110.00 9 35 56
110.00 23 18 36
FLIGHT TIH( JO2.00 ARRIVAL DATE FEB ?8 1969
DISTANCE 215.962
LOL 55.72 VL 23.056 GAL 19.55 AZL 87.06 HCA 78.64 S_A
LOP 134.35 VP 34.728 GAP -30.60 AZP 89.42 TAL 158.50 TAP
GP -1.98 ZAL 46.48 ZAP J7.01ETS |72.64 ?AE 129,48 ETE
105.03 ECC .50951 INC 2.9352 Vl 30.133
237.14 RCA 51.52 APO 158.55 v? 35.259
190.29 ZAC 67.22 [TC 16_.78 CLP 16.90
OLA 8.76 RAL 6.55 R40 6570.5 VEL 16.090 PTH 2.83 VHP |8.504 0Pk -15.94 RAP 335.20 ECC 3.2639
Lol TIME INJ LAT INJ L_ INJ RT AS_ INJ AZNTH INJ TINE 130 CST TIN INJ 2 LAT INJ _ LONG
2944.15 -28.22 92.36 265.14 87.53 7 41 27 2344.2 -28.26 83.70
5038.0! 23.48 222.|3 256.89 73.70 22 26 57 4438.0 21.02 214.32
2668.03 -29.83 72.13 263.21 87.90 9 2 27 2068.1 -29.80 63.32
4789.34 25.02 203.34 256.39 73.09 23 39 53 4189.3 22.47 195.48
2424.09 o34.17 53.75 265.36 88.92 10 16 20 |824.! -33.94 44.51
4606.07 29.16 187,94 254.90 71.31 24 35 22 4006.1 26.33 179.90
DIFFERENTIAL CORRECTIONS
TOE-1.1722 TRA-2.830I TC3 -.2354 BAU .4371
ROE -.8490 RRA ,4903 RC3 -.0329 FAU .01109
FOE .7176 FRA 1.3308 FC3 -.0698 BSP 5334
8DE 1.4474 BR4 2.8723 8C3 .2377 F_ p "176
LAUNCH DATE M_t 18 1_o8
P_L;CCENTRIC CONIC
RL 147.86 LAL .O0
RP 107.48 LAP 2.98
RC 66.167 GL 3.90
PLANETC_ENTRIC CONIC
C3 127.638 VHL 11.298
LNCH AZNTH LNCH TII4E
90.00 6 48 44
gO.O0 21 11 1
100.(30 8 14 44
i00.00 22 27 42
110.00 9 33 33
110.00 23 25 20
DIFFER1ENT|AL CORRECTIONS
T02-1.1956 TRA-2.8608 TC3 -.2482 8AU ,4280
ROE -.8074 RRA .4673 RC3 -.0364 FAU .01122
FOE .7492 FRA 1.3768 FC3 -.0761 85P 5441
8OE 1.4427 8RA 2.8987 8C3 .2508 FSP o187
NIO-COUR.Sr. EXECUTION ACCURACY ORBIT OETERNINATION ACCUR4CY
SGT 1609.2 SGR 486.5 SG3 65.9 ST 710.2 SR 421,1 55 643.Z
RRT -.0751RRf" .07J8 RTF -.8392 CRT .6924 CR5 .7735 CS7 .9922
1681.2 R23 -.0025 R13 .8392 LSA 11308.7 HSA 278.6 SSA 16.6
•f_l 1609.7 S_2 485.0 TH4 178.57 ELI 777.6 EL2 277.5 ALF 25.85
FLIGHT TINE 104.00 kRRIVAL DATE MAR Z 1969
OISTANCE 222.519
LOL 55.72 VL 23.396 GAL 18.76 AZL 86.99 PEA 81.89 ,T_4A
LOP 137.60 VP 34.954 GAP -29,32 AZP 89.58 TAL 157.72 TAP
GP -2.07 ZAL 45.74 ZAP 15.74 £TS 171.85 Z_QE 130.21ETE
106.36 £EC .48976 INC 3.0052 Vl 30.133
239.61RCA 54.27 APO 158.46 V2 35.257
190.98 ZAC 69.12 ETC 163,14 CLP 15.60
DLA 9.49 RAL 7.J0 RIO 65?0.4 VEL 13.779 PTH 2,80 VHP 17.81| OPA -J5.34 RAP 337.14 ECC 3.1OO6
L-I TINE INJ LAT INJ lONG JNJ RT A_ INJ A2)4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
2953.64 -28.19 93.05 264.96 87.19 7 37 38 2333.6 -28.28 84.39
4999.91 3.73 219.59 256.2| 72.64 22 34 21 4399.9 20.14 211.87
2676.26 -29.80 72.74 265.04 87.58 8 59 21 2076.3 -29.82 63.93
4752.53 24.27 200.87 255.67 71.99 23 46 54 4152.5 21.58 193.10
2429.52 -34.16 34.17 265.21 88.67 lO 14 5 1829.3 -33.97 44.95
4572.03 28.39 185.59 254.09 70.11 24 41 32 3972.0 25.42 177.68
NID-CCX_SE EXECUTION ACCURAC_ ORBIT OETERMINATION ACCURACY
SGT 1687.0 _aR 481.8 SG3 71.0 ST 750.| SR 415.8 SS 669.8
RRT -.0727 RRF .0724 RTF -.8479 CRT .6942 CRS .7749 CST .9923
5_ 1754.4 R_3 -.0053 R|3 .8480 LSA 1052.3 HSA 276.9 554 16.8
SGI 1687.3 ,_G2 480.4 THA 178.71 ELI 81].8 EL2 276.5 ALF 24.00
LAUNCH OATE NOV IB 1968 FLIGHT TII4E 106.00 ARRIVAL DATE MAR 4 J969
HELIOCENTRIC CONIC OlSTANCE 229.124
RL 147.86 LAL .O0 LOt. 55.72 VL 23,716 GAL 18.00 AZL 86.93 HCA 85.13 5144107,67 £CC .47068 1NO 3.0739 VI 30.133
RP 107.49 LAP 3.06 LOP 140.85 VP 35.168 GAP -28.08 AZP 89.74 TAL |56.97 TAP 242.10 RCA 56.99 APO 158,34 v2 35,256
RE 64.161 GL 6.38 GP -2.18 ZAL 45.05 ZAP 14.48 ETS 170.86 ZAE 131.03 ETE 191.72 ZAC 71.03 ETC J63.49 CLP 14.3J
PLAN[TOCENTRIC CONIC
C3 118.472 VHL 10.884 OLA 10.23 RAL 7.61RAO 6570.2 V[L 15.486 PTH 2.76 VHP 17.137 0PA -14.74 RAP 339.07 ECC 2.9498
LNCH ATHTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT A,T_ INJ A214TH INJ TIME PO CST TIN |NJ 2 LAT JNJ 2 LONG
90.00 6 44 48 2963.08 -28.16 93,74 264.70 86.84 7 34 11 2363.1 "28.30 85.08
90.00 21 18 59 4961.06 21.92 217.03 255.48 71.61 22 41 40 4361.1 19.20 209.41
1OO.OO 8 11 13 2684.37 -29.78 73.34 264.80 87.27 8 55 58 2084.4 -29.84 64.54
lO0.O0 22 35 15 4715.00 23.46 198.37 254.9l 70.92 23 53 50 4115.0 20.64 190.7J
I10.00 9 30 59 2434,77 -34.13 54.58 264,99 88.43 10 11 34 1834.8 -33.99 45.34
I10.O0 23 31 58 4537.36 27.57 183.23 253.25 68.94 24 47 36 3937.4 24.45 175.45
CRBIT DETERt4INATION ACCURACY
ST 786.3 _ 409.6 SS 696.4
CRT .6944 ORS .7761 CST ,9921
LSA 1093.2 HSA 275.0 SSA 16.9
ELI 842.9 EL2 274.9 ALF 22.40
oIrFER1ENTIAL CORRECTIONS NIO-COURS_ EXECUTION ACCURACY
TOE-I.2084 TRA-2.8783 TO3 -,2578 8AU .4132 SGT 1757.9 _ 476.3 5(,3 76,4
ROE -.7662 RRA .4445 RC3 -.0401FAU .01145 RRT -.0723 RRF .0737 RTF -.8567
FDE .7811 FRA 1.4232 rE3 -.0837 8SP 5600 _ 1821.3 R23 -.0069 RJ3 .8567
80E 1.4309 BRA 2.9126 8E3 .2609 rSP -2101 SGI 1758.3 S_2 474.9 THA 178.79
LAUNCH OATE NOV 18 1968 FLIGHT TINE 108.00
H_LIOCENTRIC CONIC O_STANC£ 235.771
RL 147.86 LAL .OO LOL 55.72 VL 24.018 GkL 17.27 AZL 86.86 PEA 88.38 SHA
RP 107.50 LAP 3.14 LOP 144.10 VP 33.369 GAP -26.88 AZP 89.91 TAL 156.24 TAP
RC 62.196 GL 6.88 GP -2.30 ZAL 44.40 ZAP 13.3 ETS 169.63 ZAE 131.95 ETE
PLANETOCENTRIC CONIC
C3 110.010 VHL 1_.489 OLA 10,98 RAL 8.07 RA0 6570,1 V[L 13.210 PTH 2.73 VHP
LNCH A2'MTH LNCH TIM[ L-I TIN[ INJ LAT ZNJ LONG INJ RT AGC INJ AZNTH INJ TIHE
90.00 6 40 34 2972.57 -28.12 94.43 264.37 86.50 7 _0 6
90.00 21 26 54 4921.41 21.04 214.45 254.72 70.6{] 22 48 35
Jl_3.0D 8 7 24 2692.49 -29.7_ 73.94 264.48 86.95 8 52 I7
1(30.O0 2_Z 42 44 4676.72 22.58 195.87 254.12 69.88 24 0 41
110.00 9 28 7 2439.93 -34.14 54.9_ 264.?0 _8.J9 10 8 47
110.00 23 38 31 4502.04 26.68 180.87 252.38 67.79 24 53 33
DIFFERENTIAL CORRECTIONS MI0-CCXJ_E EXECUTION ACCURACY
TOE-I.2I 51 TRA-2.S876 TC3 -.2648 _ .3_48 SGT 1825.| _ 46_.9 SC.3 82.2
RO£ -.7256 RRA .4_21 RC3 -.0440 FAU .01176 RRT -.0735 _ .0758 RTF -.8652
FOE ,8141 FRA 1.4707 FC3 -.0925 8SP 5917 _ 1884.6 R'Z3 -.0077 R13 .865_
80( 1.4153 8RA 2.9183 8C3 .2685 FSP -219 SGJ 1823.4 SG2 468.5 THA 178.84
ARRIVAL DATE MAR 6 1969
108.94 ECC .45228 INC 3.1421 Vl 30.133
244.62 RCA 59.67 APO 158.21 V2 35.253
192.52 ZAC 72.95 ETC 163.82 CLP 13.03
16.482 0PA -14.13 RAP 340.99 £CC 2.8105








ST 820.5 SR 402.6 SS 723.4
CRT .6938 CRS .7772 CST .9919
LSA 1133.1HSA 272.7 SSA 16.9
£L1 872.3 EL2 272,7 ALF 20.94.
43
JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 4. 1968-69
LAUNCH DATE NOV JB 1968
HIEL I(XgNTR|C CONIC
RL 147.66 LAL .00
RP 107.5I LAP 3.21
RC 60,218 GL 7.41
PLAI_ TC_[NTR 1( CONIC
(3 102.207 VHL 10.110
LNCH AZNTH LNCH HNE
90.00 6 35 59
90.00 21 34 47
100.00 8 3 16
IO0.00 _ 50 11
110.OO 9 24 58
110.00 23 44 _9
gLIC, HT TINE 110.00 ARRIVAL DATE NAR B 1969
DISTANCE 242.456
LOL 55.72 VL 24.30Z GAL 16.56 kZL 66.79 PiCA 91.63 SNA ll0.1B KCC .43457 IN( 3.2100 Vl 30.133
LOP 147.35 VP 35.560 GAP -_5.72 A2'P 90.09 TAL 155.54 TAP 247.16 RCA 62.30 kPO 158.06 vZ 35.250
GP -2.42 7AL 43.80 ZAP 11.9_ ETS 168.06 ZAE 132.97 ETE 193.39 Z4C 74,67 ETC 164.13 CLP 11.74
CLA 11.73 RAL B.4B RA0 6570.0 VEL 14,952 PTH 2.70 VHP 15.845 OPA -13.52 RAP 342.91 [CC 2.6821
L-I T|N[ IN| LAT |NJ LONG IN| RT AS( |NJ AZNTH |NJ T|l,4[ PO (ST T|M |NJ 2 LAT |NJ Z LONG
2982.26 -28.0_ 95.14 Z63.97 86.15 7 Z5 4J 2382.3 -28.31 86,48
AB_O.9_ 20.10 211.B5 253.93 69.63 22 56 8 4260.9 17.15 Z04.42
2700.74 -29.72 74.55 264.09 66.63 B 48 11 2100.7 -29.87 65.75
4637.68 21.64 193.34 253.3I 68.86 24 7 29 4037.7 18.58 185.89
2445.| l -34,| 3 55.39 264 • _13 87.95 10 5 43 |845. I -34.04 46.14
4466.08 25.73 178.50 _S|,4B 66.68 24 59 25 3866.1 22.35 170.98
DIFFKRF'NTIAL CORIR1ECTIONS NI0-(.OL_._IE [X_CUTION A(.CU_ACY ORBIT 0ETEJ_,AINATION ACCURACY
T_-1.2289 TRA-2.9012 TC3 -.2740 BAll .3_0| ,,_T |900.5 _ 462.8 S(,3 88.6 ST 859.7 SR 394.7 $S 752.7
ROE. -.6855 RRA .400_ RC3 -.0482 gAU .01_4 RRT -.0733 RRf" ,0777 RT_" -.8729 CRT .6944 CRS .7784 (:ST .9918
FDE .8507 IrRA ;.5217 $'(;3 -,1020 BSP EO63 _ J956.0 R23 -.0097 RI._ .8730 LSA 1178.3 HSA 269.5 SSA 17.0
_D(_ I ,4072 _RA 2._6 BC3 .2782 FSP -237 _1 1_00.8 _2 46|.4 THA |78.9J ilL] 906.9 [L2 269.3 ALr 19.47
LALJNC_ DATE NO_ 18 1968 IrLJ_,.IT TIME 112.00 ARRIVAL
HELIOCENTR|C CONIC OISTM_K 249. J 74
RL 141.86 LAL .00 LCt. 53.72 VL 24.570 GAL 15.91 AZl. 86.72 _ 94.87 SMA 111.39 ECC .417§4 INC 3.2781 Vl 30.133
RP 107.52 LAP 3.27 LOP 1_0.60 VP 35.7)9 GAP -24._4d_ AZP 90.28 TAL 154.87 TAP 249.74 RC4 64,88 APO 157.90 V2 35.246
RC 58.412 GL 7.97 GP -2.57 ZAL 43.25 ZAP 10.76 KTS 166.03 Z)_. 134.09 ETE 194.34 ZAC 76.79 ETC 164.42 CLP IO.45
PLANE TOCIrNTR| C (._IC
C3 95.011 _ 9.747 OLA |2.49 RAL B,B5 RAO 6569.9 VI[L 14.709 PTH 2.66 VHP J5.226 0PA -12.92 RAP 344.83 rCC 2.5636
LNCH A2'NTH LNO4 T|NIE L-I TINE IN| I_T |NJ _ IN| RT AS( IN| AZNTH IN| TINE PO CST TiN IN| 2 LAT IN| _ LONG
_0.00 6 31 1 2992.25 -28.03 9_,67 26_.49 e5_I9 72_Y54 2392.2 -ze._2 _7.2|
90.00 21 42 40 4839.38 19,10 _09.2_ 253.12 68.69 23 3 20 4239.6 16.04 201.90
I00.00 7 58 47 2709.21 -_9.68 75.18 263.63 86.30 B 43 56 2100.2 -29.88 66.38
100.OO 22 51 36 4597.84 ;_D.65 190.81 252,46 67.89 24 14 ]4 _97.8 17.47 1B3.46
110.00 9 21 30 2450.3_ -34,1_ 55.80 263.90 87.71 10 2 21 18_).4 -34.06 46.55
]10.00 23 3i L_Z 4429.44 24.72 I76.13 250,56 65.61 25 5 12 3829.4 21.22 168.74
DIFFERENTIAL CORR_CTION_ MI0-(.OL_SA_ EXECUTION ACCURACY ORBIT DET_RI4|NAT_ON ACCURACY
TO1[-|.2374 TRA-2.9065 TO3 -.2803 B/_J .3623 9GT 1972.2 SGR 454.8 ,%3 95.4 ST 897.1 SR 385.9 SS 782.7
ROlE -.6460 RRA ,379| RC3 -.0527 F'AU .01241 RRT -.0748 RRF .0807 RTF -.8806 CRT .6941 CR5 .7795 CST .9915
r0E .8890 FRA 1.5743 IrC3 -.113| BSP 6349 SC_ 2024.0 R23 -.0J12 R13 .8806 LSA 1222.8 HSA 265.9 SSA 17.0
BOE 1.3958 BRA 2.9311 BC3 .28f12 Ir_P -257 ,%1 1972.5 SG2 453.4 TH4 178.96 ELl 939.9 [L2 265.1 ALF 18.11
DATE MAR |O 1969
LAUNCH 0AtE NOV 18 1968 FLIGHT TII_ I14.00 ARRIVAL 0ATF" MAR |? 1969
H[L _C_ENTR] C CCN|C
RL 147.86 LAL .00
RP 107.53 LAP 3.31
RC 56.605 GL B.55
PLANE TOCENTR|C CONIC
C3 B_.3_3 VHL 9.401
LNO-I A_NTH LNCH TIN|
90.O0 6 25 40
90.OO 21 50 35
100.00 7 53 56
I(30,00 23 5 l
110.OO 9 17 43
110.00 O 1 38
DISTANC_ 255.922
LOL 55.72 VL 74.821 GAL 15o28 _ZL 86.65 HCI 98.12 S_4 112.56 £(C .40119 INC 3._468 Vl 30,133
LOP 153.85 VP 35.907 GAP -23.5_ AlP 90.47 T4L 154.2_ TAP _52,_4 RCA 67.40 APO 157.72 V2 35.241
GP -2.73 ZAL 42.76 ZAP 9.55 ET$ 163.35 ZAE 135.33 ETE 195,39 ZAC 78.71ETC 164.71 CLP 9.16
OL_ 13.26 RAL 9.17 RAD 6569.7 VEL 14,482 PTH 2.63 VHP 14.625 DPA -1_._2 R_P 346.74 [CC 2.4546
L-| T|14_ IN| LAT |NJ LONG |NJ RT ASC |NJ A2_NTH |NJ T|N_ 1_3 (ST T|H |NJ 2 LAT IN| 2 LONG
3002.70 -27.97 96.63 262.96 55.41 7 15 43 2402.7 -28.52 87.98
4797.3t 18.04 L_06,59 252.28 67.79 23 10 _2 4197._ 14.87 199.35
2718.06 -29.64 75.84 263.10 85.96 6 39 14 211B.1 -29.89 67,04
4557.17 19.58 188.25 251.60 66.95 24 20 5B 3957.2 16,29 181.01
2455.B7 -34.10 56,23 263.4_ 87.46 9 58 39 1855.9 -34.08 46.98
4392.1_ _3.65 173.76 249.63 64.57 I 14 51 3792.1 2_.03 166.49
CIrFE_NTIAL CORRECTIONS
TO£-1.2466 TRA-2._9_ TC3 -.28_0 BAU .3447
ROE -.6070 RRA .3587 RC3 -.O574 FAU .01281
FOE ,9304 FRA 1.6298 rC3 -.1255 BSP 6623
B0E 1._865 BRA 2,9316 BC3 ,2917 FSP -280
LAUNCH DAT_' NOV 18 I_:N_
I._LIC_ENTRIC CONIC
RL i47.86 LA_ .00 LCL 55.72 VL
RP 107.53 LAP 3._5 LOP 137.10 VP
RC 54.864 GL 9.t6 GP -2._ Z4L
PLANETOCENTR|C CONIC
C3 82.282 _ 9.0710LA 14.04 RAL
HID-COURSE EXECUTION ACCURACV ORBIT 0ETERHINATION 4CCURACY
,_,T 2{345,8 SCaR 446.0 .5(,3 102.9 ST 936.0 SR 376.0 55 814.3
RRT -.0768 RRF .0_45 RTF -.8877 CRT .6940 CRS .7604 CST ,991 3
SC_ 2093.9 R_3 -.01_0 R13 .8878 LSA 1269.6 NSA 261.7 SSA 17.1
S¢.,1 2046.1 5G2 444.7 THA 178.99 ELl 974.6 £L2 260,0 ALF ]6.81
FLIGHT TINE 116,00 ARR|VAL DATE NAR 14 1969
DISTANCE _62.693
25.057 GAL 14.67 A2'L 86.58 NCA 101.36 .T_4A 113,70 £CC .38553 INC 3.4167 Vl 3K3.133
36.065 GAP -LPZ.48 AZP 90.67 TAL 153.61 TAP 254.97 RCA 69.86 APO 157.53 V_ 35.235
42.32 ZAP 8.37 ET$ 159.76 ZAE 136.67 ETE 196.55 Z_C 80.63 ETC 164.98 CLP 7.86
9,44 RAO 6569,6 V_L 14.2"/'0 PTH 2.60 VHP 14.041 DPA -11.7_ RAP 348,64 KCC _,3541
LNCH A2'HTH LNCH TiME L-I T|I, IE TNJ C_T
gO.O0 6 J9 53 3013.77 -27.91
90.00 21 5e 33 4754.07 16.90
IDO.O0 7 48 40 2i27.44 -29.60
I(X_.O0 23 12 27 4515.63 18.45
JlO.O0 9 13 _ 2461.713 -34.08
llO.00 0 7 57 4354,13 L_'Z.52
OlFFERIENTIAL COI_IECTiON$
T0£-1.2564 TRA-2,9|03 TC3 -.2909 _AU .3272
ROE -.5685 _RA .3392 RC3 -.0624 FAU .01325
r0E .97_5 FR_ 1.6886 ¢C3 -.1394 B_ ° 6892
6OE 1.37_0 _A 2.9300 BC3 .297fl FSP -304
IN| LONG IN| RT ASC IN| A2't4TH IN| TINE PO CST TIM IN| 2 LAT |NJ 2 LONG
97.43 262.36 85.01 7 I0 7 2413,8 -28.31 88.79
2_3,9_ 251.43 66.94 23 17 47 4154.1 13.64 196.77
76.53 _2,51 B5.6_ 8 34 B 2127.4 -29.89 67,74
185.69 2_0.72 66.06 24 27 43 3915.6 15.06 178.53
56.68 262.85 87.19 9 54 38 1861.7 -34.10 47.44
171.3_ _48.68 6J.58 I 20 31 3754:1 i8.79 164.25
MI0-C.£URSE EXE:CUHC_I ACCURACY ORBIT OETERNINATION ACCURACY
SGT 2121.0 SGR 436.5 K3 111.1 ST 976.3 SR 365.2 $S 847.9
RRT -.0797 RRF ,0894 RTF -.8945 CRT .6938 CR$ .7812 CST .9912
2165.5 R23 -.0150 RJ3 .8946 LSA 1318.8 HSA 256.9 SSA 17.I
SGI 2121.3 S_;2 435.1 THA 179.02 ELI 10li.O [L2 254,0 ALF 15.56
44
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4, 1968-69)
LAUNCH OATE NOV 18 1968 FL|GHT T]N[ 118,00 &RRIVAL OATE MAR 16 J969
HEL IC_EN TR| C CONIC
RL 147.66 LAL -00
RP I07.57 LAP 3.36
RC 53.197 GL 9.81
PLAI_ TC_FNTR|C CONIC
C3 76.672 VHL 8.756
LNCH AZMTH LI_H TINE
90.00 6 13 37
90.00 22 6 36
]0(3.00 7 42 58
IOO.00 23 19 56
II0.00 9 9 6
I10.00 0 14 14
0 IFFERENT IAL CCRR[C T IONS
TOE-I .Z666 TRA-Z.gO79
RO£ -.5306 RRA .3207
FOE |.0243 FRA 1.7_08
BOE 1.3733 BRA 2.9255
CISTANE[ 269.486
LOL 55.72 VL 15.278 GAL 14.09 AZL 66.5! H_A 104.60 S_4A 114.79 ECC .37055 INC 3.4881 Vl 30.133
LOP 160.35 VP 36.214 GAP -21.46 AZP gO.88 TAL 153.03 TAP Z57.63 RCA 71.26 APO 157.33 v2 35.229
GP -3.10 ZAL 41.93 ZAP 7.24 [TS 154.81ZAE 138.12 [T[ 197.84 ZAC 82.55 [TO 165.24 CLP 6.55
0LA 14.84 RAL 9.67 RA0 6569.5 VEL 14,071 PTH Z.57 VHP 13.474 OPA -11.14 RAP 350.53 [CC 2.1618
L-| TIN[ IN! LAT IN! LOI_ IN! RT AE IN! kZNTH IN! TINE FO CST TIN IN! 2 LAT ZNJ Z LONG
]025.67 -27.84 98.29 161.70 84.58 7 4 3 2425.7 -28.30 89.66
4709.78 15.70 L=O1,23 250,56 66.13 23 25 6 4109.8 12.34 194.16
2737.5J -29.54 77.27 261.87 85.21 B ZB 36 2137.5 -29.89 68.48
4473.17 17.26 183.10 249.83 65.21 24 34 29 3873.2 13.78 176.04
2468.02 -34.06 57.17 262.24 86.90 9 50 14 1868.0 -34.11 47.93
4315.43 21.33 169.02 247.72 62.63 I 26 9 3715.4 17.49 161.99
MIOoCOURSC EXECUTION ACCURACY ORBIT OETERMINATION ACCUR4CY
TC3 -.2944 BAU .3097 SGT 2197.! SGR 426.3 SG3 120.0 ST 1017.8 SR 353.3 SS 883.4
RC3 -.0676 FAU .01374 RRT -.0839 _ .0959 RTF -.9009 CRT .6935 CRS .7817 CST .9910
FC3 -.1551 B,SP 7168 _ LP_38.! R23 -,0174 R13 .9010 LSA 1370.2 MSA 251.6 SSA 17.1
BC3 .3021 FSP -331 S¢1 2197.4 S_2 424.7 THA 179.03 EL] 1048.6 EL2 247.0 ALF 14.35
LAUNO'_ O4TE NOV 18 1968 FLI_T T|ME 120.00 ARRIVAL OATE M4R 18 1969
P_L IOCENTRIC CONIC
RL 147.86 LAL .(30
RP J07.59 LAP 3.39
RE 51.611GL 10.49
PLANETOCENTRIC CONIC
C3 71.519 VHL 8.457
LNCH AZMTH LNCH TII_
_0.00 6 6 49
90.00 22 14 47
iO0.O0 7 _ 47
JO0.OO 23 27 30
110.00 9 4 !J
110.OO O 20 31
OIFFERIENTIAL CORRtECTION$
T0£-1.2777 ?RA-2.9027 TO3 -.2_H51_ BAU .Z_'Z3
RO£ -,4931 RRA .3034 RE3 -.0731FAU .01427
FOE 1.0780 FRA 1.8J69 FC3 -.1729 B,_° 7440
BO£ 1.3696 BRA 2.9186 BC3 .3057 FSP -360
0ISTANCE 276.296
L_ 55.72 VL 25,486 GAL 13.53 AZL 86.44 H_ !07.84 SMA 115.85 £CC .35623 INC 3.5616 Vl 30.133
LOP 163.60 VP 36.352 GAP -_D.48 A2"P 91.09 TAL 152.48 TAP 260.32 RCA 74.58 APO 157.12 V2 35.222
GP -3.32 ZAL 41.60 ZAP 6.19 £TS J47.83 ZAE 139.68 £TE 199.30 ?AC 84.47 £TC 165.50 CLP 5.23
OLA 15.65 RAL 9.84 RAO 6569.4 VlEL 13.888 PTH 2.54 W4P 12.923 OPA -!0.58 RAP 352.41 ECC 2.1770
L°I TIN[ IN! LAT |NJ L.ON_ IN! RT ASC JNJ A2'NTH IN! TIN[ PO CST TIM IN! 2 LAT IN! 2 LONG
3038.59 -27.75 99.23 160.98 84.12 6 57 28 2438.6 -28.27 90.60
4664.38 !4.43 198._0 249.70 65.37 23 32 31 4064.4 10.99 191.51
2748.47 -29.48 78.08 261.17 84.79 8 22 35 2148.5 °29.89 69.30
4429.74 J6.00 180.49 248.93 64.41 24 41 20 3829.7 12.43 173.52
2474.97 -34.03 57.71 261.58 86.58 9 45 26 1875.0 -34,13 48.47
4276.00 20.08 166.65 246.76 6J.73 I 31 47 3676,0 16.14 159.74
NI0-COURS£ E_ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SGT L>274,3 SGR 4!5.3 SG3 129.7 ST 1060.7 SR 340,2 SS 921.J
ART -.0896 RRF" .1044 RTF °.9070 CRT .6929 CRS .7816 CST .9909
S_ 231!.9 R_3 -.0202 R13 .9071 LSA 1424.3 MSA 245.7 SSA 17.0
SGJ _'_74.7 _2 413.6 THA 179.03 ELI 1087.9 EL2 239.1 ALF 13.J6
L_UNCH OATE NOV 18 196B FLIGHT TII_ 1_2.00 ARRIVAL _ATE MAR _0 1969
t'_L[CX_ENTRIC CONIC OlSTAN(E 283.118
RL 147.86 LAL .00 LOL 55.72 VL 25.681 GAL 13.00 kZL 86.36 H(_ 111.08 SNA 116.87 £CC .34257 INC 3.6376 V! 30.133
RP 107.61 LAP 3.39 LOP 166.84 VP 36.482 GAP °19.53 _ZP 91.31 TAL 151.97 TAP 263.05 RCA 76.83 APO 156.90 v? 35.215
RE 50.116 GL 11.20 GP -3.57 ZAL 41.33 ZAP 5.28 ETS 137.87 Z_E 141.35 £TE 200.95 ZJC 86.37 ETC 165.74 CLP 3.90
PLANE TOCENTRIC CONIC
C3 66.792 VHL 8.173 0LA 16.48 RAL 9.96 RAO 6569.5 V[L t3.717 PTH 2.51 VHP 12.389 CP_ -10.05 RAP 354.29 ECC Z.099_
LNCH AZMTH LNCH TII4E L-I TII4_ IN! LAT IN! LONG IN! RT A._C |NJ A2'NTH |NJ TII,_ PO CST TIN IN! 2 LAT JNJ Z LONG
90.00 5 39 25 _O52.81 -27.65 100.26 260.22 83.61 6 50 18 2452.8 -28.24 91.64
90.00 22 23 9 4617.74 13.09 J95.73 248.83 64.67 23 40 6 4017.7 9.57 188.87
IOO.00 7 50 3 2760.54 -29.40 78.97 260.43 84.33 8 16 4 2160.5 -29.87 70.20
1OO.OO 13 35 12 4385.2_ 14.68 177.85 248.04 63.66 14 48 17 3785.2 11.02 170.96
110.00 8 58 51 2482.73 -34.00 58.38 260.87 86.22 9 40 13 1882.7 -34.15 49.08
110.00 0 26 50 4235.82 18.76 164.27 245.B0 60.89 I 37 26 3635.8 14.74 157.47
0IFFERENTIAL CCRR[CTION5 NJ0-COt_E EXECUTION ACCURAC_ ORBIT OETERt41NATION ACCURAC_
TOE-I.2899 TRAo2.6952 TC3 -.2_J BAU .2753 SGT 2352.8 SGR 403.7 SG3 140.3 ST 1105.1 SR 325.8 SS 961.4
ROE -.4560 RRA .2875 RE3 -.0788 FAU .0|486 RRT -.098_ RRF .!156 RTF -.9127 CRT .6917 CRS .7813 CST .9909
FOE 1.1369 FRA 1.8874 FC3 °.1926 BSP 7?00 _ _87.! R_3 o.0_ R!3 .9|28 LSA 1481.3 MSA 139.4 SSA 17.0
_OE 1.368| _A 2.9094 BC3 .3064 FSP -392 ,_! 2353.| _2 401.7 THA 179.01 ELi. 1128.8 EL2 230.4 ALF 12.O4
LAUNCH OATE NOV 18 1968 FLIGHT TINE 124.00 ARRIVAL 0ATE MAR 22 1969
H_LIOCENTRIC CONIC
RL 147.86 LAL .0(3
RP 107.64 LAP 3.39
RE 48.721GL 11.96
PLAN_TOCENTRIC CONIC
C3 62.462 VHL 7.gO3
LNC_ A2'MTH LNCH TIME
90.OO 5 31 22
9O.00 _ 31 45
100.00 7 22 44
100.00 23 43 4
110.00 B 53 1
110.00 O 33 12
DIFFERENTIAL CORI_CTIO_
TDE°1.3031 TRA-2.8_16 TO3 -._ BAU .2587
ROE -.4191 RRA .2731 RC3 -.084_ FAU .0!5_0
FOE 1.2018 FRA 1.gI_5 FC3 -.2148 8SP 7951
(_3E 1.3689 BRA 2.8975 BC3 .3098 FSP -427
114.32 SNA !17.84 ECC .32956 IN(; 3.7175 VJ 30.133
151.49 TAP 265.81 RCA 79.01APO 156.68 V2 35.207
143.12 ETE 202.84 ZAC 88.27 ETC 165.99 CLP Z.55
0IST/_NC[ ?-89.951
LOL 55.72 VL 25.863 GAL 12.49 AZL 86.28 P_CA
LOP 170.09 VP 36.603 GAP -|8.6! AZP 91.53 TAL
GP -3.83 ZA_ 41.11 ZAP 4.61 ET5 123.97 2AE
OLA 17.33 RAL 10.O3 RA0 65_.2 V_L |3.558 PTH 2.48 VHP !1.871 OPA -9.54 RAP 356.15 ECC 2.0280
L-J TIME _NJ LAT _NJ _ IN! RT A_ _NJ AZMTH IN! TIN[ PO CST TIM IN! Z LAT IN! ? LONG
3068.61 -_7.52 10|,40 259,40 83.06 6 42 30 2468.6 -2_.20 9Z.PO
4569.73 11.67 |9'Z.91 247.97 64.02 23 47 55 3969.7 8.09 186.07
2773.98 -_J._O 79.96 259.63 83.82 B 8 58 2174.0 -29.85 71.?0
4339.60 13._ 175.J8 247.J5 62.97 24 55 24 3739,6 9.55 168.37
2491.50 -33.96 59.00 _60.!3 85.82 9 34 32 1891.5 -34.16 49.76
4194.84 17.39 J61.89 244.64 60.10 I 43 7 3594.8 13.28 155.19
NIO-ECUR_E EXECUTION ACCURACY ORBIT OETERN|NATION ACCURAC_
SGT 2431.7 ,e_GR 391.3 ._G3 152.0 ST 1150.9 SR 310.? SS 1004.5
RRT -.10_3 _ .1304 RTF -.9181 CRT .6897 CRS .7798 CST .990_
2463.0 1_3 -,0276 R13 .918_ LSA 1541.2 MSA ?32.7 SS_ 16.9
S(,| 2432.1 S_2 ]89.1 THA 178.97 ELI 1171 .4 EL? 220.7 ALF 10.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69p
LAUNCH O_TE NOV 18 1968
HEL IOCENTRZC CONIC
RL 147.86 LAL .(30 LOL 55.72 VL
RP 107.66 LAP 3.37 LOP 173.33 VP
RE 47.437 GL 12.75 GP -4.16 ZAL
PLAN[ TOCENTRI C CONIC
C3 59.502 VHL 7.649 0LA 18.21 RAL
LNCH AZMTH LNCH T_;,iE L-I T|14_
90.00 5 42 32 5086.35
90.00 12 40 41 4520.14
JO0.O0 7 14 43 2789.08
1(30.OO 23 51 11 4292.64
110.O0 8 46 39 2501.48
110.013 0 39 41 4153.00
FLIGHT TIE 176.00 ARRIVAL CATE MAR 24 1969
OJSTANEE 296.790
26.034 GAL 12.00 AZL 86.20 PICA 117.56 SMA 118.78 £CC ,31719
36.715 GAP -17.72 AZP 91,76 TAL |5}.04 TIP 268.60 RCA 81.10
40,96 ZAP 4.33 ET5 106.39 ?AE 144.98 ETE ?05.02 ZAE 90.16
INC 3.B012 v! 30.133
*PO 156.45 v2 35.198
ETC 166,23 CLP 1.18
10.04 RAO 6569.1 VEL 13.411PTH E,45 VHP 11.368 0PA -9,06 RAP 358.01 ?CO 1.9628
|NJ LAT |NJ LONG IN! RT ASC IN! A_4TH IN! T|I4E PO CST T|H IN! 2 LAT IN! 2 LONG
-27,37 102.67 258.54 82.44 6 33 59 ?486.3 -78.13 94,09
10.18 190.04 247.13 63.43 ?3 56 ! 3920.1 6.53 183.E6
-?9.19 81,06 858.80 83.24 8 1 13 7189.1 -29.82 72.32
11.81 172.46 246.27 62.34 25 2 43 3692.6 8.02 165.73
-33.91 59.77 259.35 85.3? 9 28 20 1901.5 -34.18 50.54
15.95 159.50 243.90 59.36 ! 48 54 3553.0 11.77 152.89
OIFFERENTIAL CCRR_CTICNS
TOE-1.311! TRA-2.8655 TC3 -.2920 8AU .2392
ROE -.3823 gWA .2604 RC3 -,0910 FAU .01629
FOE 1.2718 FRA 2.0411FC3 -.2410 8SP 8340




NI0-COURS_ E_ECUTION ACCURACY CRSIT 0£T£RNINATION ACCURACY
SGT 2504.0 S_ 318.9 SG3 |64.7 ST 1193.4 SR 293.0 SS 1049.2
RRT -.1271 I_" .1509 RTF -.9234 CRT .6852 CRS .7767 CST .9907
S_ 2532.5 1_'3 -.0311 R13 .9235 LSA 1599.9 HSA 226.0 SSA 16.8
_1 2_04.5 _2 375.8 THA 178.87 ELI 1210.7 EL2 210,4 ALF 9.85
LAUNCH OAT? NOV 18 1968
HELIOCENTRIC CONIC
RL 147.86 LAL .(30
RP 107.69 LAP 3.34
RC 46.274 GL 13.59
PLAN_.TOC_.NTRIC CONIC,
C3 54.890 _ 7.409
LNCH 47HTH LNCH TINE
90.OO 53250
go.00 22 50 2
100.00 7 5 57
I00.OO 0 3 32
110.00 8 39 4!
110.00 0 46 18
FLIGHT TINE 128.00 ARRIVAL 0ATE HAR 26 1969
0ISTANCE 303.633
26.194 GAL 11.54 A2L 86.111_ 120.79 ,SNA 119.67 ECC .30543
36.820 GAP -J6.88 AZP 91.98 TAL 150.63 TAP 271.42 RCA 83.12
40.88 ZAP 4.53 ETS 88.01 ZAE t46.90 ETE 207.56 ZAC 92.03
OLA 19.11 RAL 10.00 RAO 6569.0 VIEL 13,276 PTH








T0£-1.3288 TR4-?.8502 TC3 -.28g0 8AU .2238
ROE -.3456 RRA .2497 RE3 -.0975 FAU .01704
FOE 1.3523 FRA 2.1277 FC3 -.2687 8SP 8557
BOE 1.3730 8RA ?._612 8C3 .3050 FSP -510
INE 3.8900 VJ 30.133
APO 156.22 V2 35.189
ETC 166.48 CLP -.20
2.43 VHP 10.882 OPA -8.64 RAP 359.86 £C( i.9033
IN! LONG IN! RT AS_ IN! A5_4TH IN! TII4E PO CST TIN IN! 2 L4T IN! 2 LONG
104.11 257.63 81.74 6 24 37 2506.5 -28.04 95.55
187.09 246._0 62.92 24 4 31 3868.7 4.90 180.36
82.32 257.92 82.60 7 52 43 L_Z06.2 -29.76 73.59
169.70 245.42 61.77 I 14 16 _644.2 6.41 163.03
60.66 258.54 84.84 9 21 34 1913.0 -34.18 51.44
157.09 242.97 58.68 I _4 48 3_i0.2 10.20 150.57
NI0-COUR.E £_ECUTION ACEURAC_ ORBIT 0ETERNINATION ACCURACY
_T 2584.8 _R _6.| ,SG3 178.8 ST 1243,4 SR ?74.2 SS 1099.2
RRT -.1487 RRF .1767 RTF -.9782 CRT .6798 CR5 .7717 CST .9907
S6B 2610.6 R_3 -.0368 R13 .9784 LSA 1667.7 _S_ 218.6 SSA 16.6
5GJ 2585.4 SC,? 362.0 THA I78.77 ELI 1257.6 £L2 198.8 ALF 8.75
L4UNCH _AT£ NOV 18 1968
HELIOCENTRIC CONIC
RL 147.86 LaL .00
RP 107.72 LAP 3.50
RC 45.244 GL 14.48
PLAN_TC_[NTRIC CONIC
C3 51.601VHL 7.183
LNCH AZMTH LN_H T|N[
9O.OO 5 2? 6
90.00 22 59 57
100.(30 6 56 17
100.00 0 12 23
110.00 8 32 3
!10.00 0 53 6
FLIGHT T|l_ 150.00 _RRIWL GATE N_R 28 1969
OIST_N_[ 310.476
LOt. 55.72 VL 26.343 GAL 11.10 AZL 66.02 H(A 124.0_ S_4A 1_0,52 £CC .29428 INC 3.9849 v! 30.133
LOP 179.81 VP 36.917 GAP -16.07 AZP 92.23 TAL 150.25 TAP 874.27 RE4 85.05 APO 155.99 v2 35.179
GP -4.93 ZAL 40.86 2AP 5.19 ETS 72.5I ZA£ 148.86 £T£ 710,54 ?AC 93.89 £TC 166.73 CLP -1.6_
OLA 20.04 R4L 9.90 RAO 6568.9 VEL 13.152 PTH ?,40 VHP 10.411 0PA -8.27 R_P 1.70 £(C 1.8492
L-I TIME INJ LAT INJ LCI_ INJ RT A,_ INJ A2_4TH |NJ T|I,_ I_ (ST TIM INJ 2 LAT INJ ? LONG
3129.52 °26.94 105.76 256.68 80.94 6 14 15 2529,5 -27.92 97.23
4415,07 6.9_ 184.04 245.51 62.47 24 13 3? _815.1 3.18 177.35
2825.81 -28.86 83.75 257.01 8i.87 7 45 23 ?225.8 -29.69 75.04
4194.01 8.64 166.86 244.59 61.27 I ?? 17 3594.0 4.74 160.25
2526.21 -33.75 61.69 257.71 84.24 9 14 9 1926.2 -34.18 52.47
4066.38 12.89 154.66 242.06 58.06 2 0 53 3466.4 8.58 148.21
NIO-(.OUR_E £]_ECUT|Oi ACCURAC_ CR_3IT 0rTERt4INATION ACCUR4CY
_T 2655.4 SGR 353.4 S_3 194.2 ST 1288.0 SR 253.6 SS 1150.7
RRT -.1798 I_" .21L_O RTF -.9350 CRT .6693 CRS .7631 CST .9907
SG6 _678.8 R_3 -.04ZO R13 .9332 LSA 1732.7 NSA _11.6 554 16.4
5(,1 21_56.1 $62 347.5 T_A 178.61 £L1 1299.4 EL2 186.7 _LF 7.67
FLI_T TINE 132.00
OISTAN_£ 317.317
LOt. 55.7Z VL _.482 GAL 10._ A2'1. 85.91HCA
LOP 183.05 VP 37.007 GAP -1_.21 A2'P _'Z.48 TAL
GP -5.41 ZAL 40._'_ ZAP 6.21 ETS 61 ._1 ?AlE
AREIVAL CATE NAR 30 1969
OIFFERIENTIAL CORRECTIONS
T0£-1.3394 TRA-2.8244 TC3 -.2782 8AU .L_D49
ROE -.5084 I_A .7413 RC3 -.1042 FAU .01799
FOE i.4391 FRA 2.2|77 re3 -.3018 8_P 8_
80E 1.3744 _RA 2.8347 8C3 .2970 FSP -56!
H_LIO_[NTR|C C,,CIqIC
RL 147.86 LAL .00
RP 107.75 LAP 3.25
RC 44.357 GL 15.43
PLAN[TC_[NTRIC CONIC
C3 48.617 VHL 6.973 OLA 21._ RAL 9.73 RAD 65_.8 VEL 13.0_ PTH
LN(.H A5_4TH LNCH TIN_ L-I T|_ IN! tAT |NJ LONG IN! RT 45( IN! A5_4TH
90.00 5 lO 6 3156.LP_ -2_.64 107.66 255.68 80.04
go.O0 23 10 36 4358.67 5.14 180,85 244.17 62.12
10(].00 6 45 33 2848.44 -28._4 _5.39 256.06 81.03
1/30,00 0 21 46 4141.69 6.9J |63.94 243.80 60.85
110.00 8 23 36 2541.60 -33.64 62.88 256.85 83.55
110.00 1 0 11 40Z1.50 11.85 152.19 24i.18 57.51
OIFFER_.NTIAL _CTIOI_ NI0-(X_UR_E E_ECUT|CN ACCURACY
T0£-1.3379 TRA-2.7810 TC3 -.2531 8AU .1797 _T 270_._ _ 341.2 .T_3 210.6
ROE -,2703 RRA ._357 RE3 -.lit! FAU .01929 RRT -.2"263 RRF .21_01 RIT -.9380
FOE 1,5309 FRA 2._4 r(3 -.3434 88P 9689 _ 2727.9 _3 -.0458 RJ3 .9382
80E 1.3649 6RA 2.7910 8C3 .2764 FSP -629 SGI 2707.6 $62 332.2 THA 178.34
127.26 SMp 121.33 ECC .78372 IN{ 4.0872 V! 30.133
149.91 TAP 277.16 RCA 86.91APO 155.76 V2 35.169
150,82 ET£ 214.07 ZAC 95,73 £TC 167.00 CLP -3.O6
2.38 vHP 9.955 OPA -7.96
INJ TIN_ PO CST TIN
6 2 43 2556.2
24 23 15 3758.7
7 33 2 2_48.4
I 30 48 3541.7
• 9 6 0 1941.6
2 7 12 3421.3
RAP 3.54 ECC 1.8001








ST 1372,1 SR 230.8 SS !202.3
CRT .6509 CR5 .7485 CST .9904
LS4 1790.1MSA 205.3 $54 15.8
ELI 1330.8 EL2 174.! ALF 6.59
46
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 196B-69)
LAUNCH 0ATE NOV 18 2968 FLIGHT TIE 134.00 ARRIVAL 0ATE APR J 1969
HEL|OCENTRIC CONIC 0ISTANC£ 324.144
RL |47.86 LAL .00 LOL 55.72 VL 26.622 GAL |0.28 A?L 85.80 PEA 130.49 SMA 122.10 ECC ,27370 ]NC 4,J987 VJ 30.133
RP ]07,79 LAP 3,J9 LOP J86.28 VP 37,090 GAP -J4.42 AZP 92.7] TAL 149.60 TAP 280.09 RCA 88.68 APO 155.52 V2 35,158
RE 43.625 GL 16.44 GP -5.96 ZAL 41.D5 ZAP 7.49 ETS 53.46 ZAE 1,52.71ETE 218.25 ZAC 97.55 ETC 167.29 CLP -4.55
PLANETOCENTRIC CONIC
C3 45.906 VHL 6.775 CLA 22.01RAL 9.49 RAO 6568.7 VEL 12.933 PTH 2.36 VHP 9.513 0PA -7,74 RAP 5.37 ECC 1.7555
LNCH AZNTH LNCH TIE L-I TIE INJ LAT ]NJ LONG INJ RT'A._ INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG
90,OO 4 56 32 ]187.5] -26.26 109.87 254.62 79.00 5 49 39 2587.5 -27.51 101.42
90.00 ?3 22 16 4298.63 3.22 177.49 244.07 61.85 24 33 54 3698.6 -.57 170.85
1(30.OO 6 33 31 2874.79 -28.34 87.29 233.06 80.07 7 21 26 2274.8 -29.42 78.66
]OO.OO O 3! 53 4086.60 5.07 160.88 24].0§ 60.50 I 40 0 ]486.6 l.|| |54.34
l|O.OO 8 14 18 2559.5I -3],50 64.26 255.96 82.74 8 56 57 1959.5 -]4.14 55.07
liD.DO I 7 36 3974,64 9.53 149.67 240,32 57,02 2 |3 51 3374.6 5.12 143.35
OIFFERENTIAL CORRECTIONS NI0-_S_ EWECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
TOE-1.23OO TRA-2.6257 TO3 -.|294 BAU .1074 SGT 2616.9 SGR ]30.0 S_3 224.7 ST 1264.2 SR Y05.| S5 J224.Z
ROE -,2303 RRA .2339 RE3 -.1177 rAU .02284 RRT -.3246 RRF .3382 RTF -.9466 CRT .6042 CRS ,7206 C$T .9877
FOE 1.5874 FRA 2.3575 FC3 -.4307 85P 13007 _ 2637.6 _3 -.O280 Rt3 .9468 LSA 1759.6 MSA 205.8 SSA 13.9
BOE 1,2514 BRA 2.638J BC3 .1749 FSP -798 SGJ 26!9.| SG2 3Jl.9 TMA 177.62 ELI 1270.4 EL2 162.6 4LF 3.69
LAUNCH OATE NOV |8 1968 FLIG44T TINE 136.00 ARRIVAL 0ATE APR 3 J969
MILIO(ENTRIC CCNIC
RL 147.86 LAL .00
RP 107.82 LAP 3.12
RC 43.055 GL I?.51
PLANETC(ENTRE( CONIC
C3 43.517 VHL 6.597
LNCH AZMTH LPEH TZNE L-| TIME ZNJ LAT
90.00 4 4I 3 3225.14 -25.74
90.00 23 35 24 4234.|3 J.I4
I(30.00 6 20 0 2906.13 °27.95
tO0.O0 0 4] 5 4028.38 3.12
110.OO 8 3 59 2580.78 -33.30
J10.OO J 15 35 ]926.49 7.74
DIFFERENTIAL CORR1ECTION$
70E-1.4462 TRA-2.7900 TC3 -.2_7| BAU .|826
ROE -.1909 RRA .2336 RC] -.1268 FAU .02013
FOE 1.7990 FRA 2.5574 g(3 -.4OO6 BSP 862J
BO£ 1.4587 8RA 2.7998 8(3 .3138 g._ ° -691
0ISTANEE 330.99|
LOL 55.72 VL 26.733 GAL 9.90 A2'L 85.68 HCA 133.7! SMA 122.83 ECC .26434 INC 4.32J4 v] 30.135
LOP J89.§2 VP ]7.166 GAP -13.66 AZP 92,99 TAL 149.]2 TAP 283.03 RCA 90.36 APO 155.30 V2 35.|47
GP -6.60 ZAL 41,25 ZAP 8.95 ET$ 48.29 ZAE J54.48 ETE 223.22 ZA( 99.36 ETC 167.61 CLP -6.06
OLA 23.06 RAL 9.20 RAO 6568.7 VEL 12.84| PTH 2,34 VHP 9.090 DPA -7,61 RAP 7.20 E(( 1.7162
INJ LCNG INJ RT A,_wC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
J12.50 253.5] 77.77 5 34 49 2625.1 -27.17 104.t2
173._ 243.50 61.70 24 45 58 3634.I -2.65 167.26
89.54 _4,04 78.95 7 B 26 2306,1 -29.19 80.96
157.67 242.40 60.26 J 50 13 3428,4 -.87 I51,14
65.89 255.J0 81.80 8 47 0 1980.8 -34.08 56.73
J47.09 239.flfl 56.60 2 21 I 3326.5 3.29 140.83
NI0-_,_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
SGT 2942.] _ 3_.6 SG3 252.6 ST 1484.0 SR 178.6 SS 1352.7
RRT -.3234 RRF .3832 RTF -.9439 CRT .5890 CRS .6864 CST .9917
Sr_ 2960.0 R"Z3 -.0769 R|3 .9442 LSA 2007.0 HSA 187.7 55A JS,B
SGI 2944.2 S_2 304.9 THA 177.93 ELI 1487.7 £L2 144.0 ALF 4.09
LAUNCH OATE NOV 1_ ]968 FLIGHT TiME J38.q0 ARRIVAL CATE APR 5 1969
HELIOCENTRIC CONIC
RL ]47.B6 LAL ,O0
RP ]07.86 LAP 3.04
RE 42.657 GL 18.66
PLANE TOCENTRIC CONIC
C3 41.363 VHL 6.431
LNCH AZNTH LPEH TIME
90.00 4 22 47
90.00 23 50 37
100.00 6 4 21
]OO.OO 0 55 40
110.00 7 52 20
llO.O0 | 24 II
DISTANCE 337.8|2
LCX. 55.72 VL 26.845 GAL 9.54 AZL 85.54 PICA 136.94 5HA 123.52 ECC .25546 IN( 4.45_0 VJ ]0.133
LOP 192.75 VP 37.236 GAP -12,9_ AZP 93.26 TAL 149.DB TAP 286,02 RCA 9J.97 APO 155.07 V2 35.1'35
GP -7.]6 ZAL 41.55 ZAP |0.58 ETS 44.85 ZAE 156.01ETE 229.03 ZAC I01.]4 ETC ]67.98 CLP -7.62
OLA 24.17 RAL 8.8! RA0 6568.6 VEL I2.757 PTR 2.32 VHP 8.681 0PA -7.6! RAP 9.03 ECC 1.6807
L-I TJl4E INJ LAT INJ LONG INJ RT ASC |NJ A2"MTH |NJ TIl,_ I_ CST TIN ZNJ 2 LAT INJ 2 LONG
5271.12 -25.04 115.68 252.35 76.32 5 17 18 2671.1 -76.67 IO7.40
4162.57 -1.17 169.89 243,02 61.7I 24 59 _9 3562.6 -4.94 163.25
2943,66 -27.43 92.21 252.95 77.64 6 53 25 2343.7 -28.B6 83.70
3965.26 .98 154.20 241.82 60.12 2 1 45 3365.3 -3.00 |47.6_
2605.84 -33.04 67.80 254.|9 80.70 8 35 46 2"005.8 -33.97 58.6_
]875.84 5.63 144.4I 238.81 56.26 2 28 47 3275.8 1.36 J38.18
ROE -,1472 RRA .2390
FOE 1.9354 FRA 2.6705
BOE 1.4596 BRA 2.7470
LAUNCH DATE NOV ]B |968
MIELIOCENTRIC CONIC
RL |47._6 LAL .E_)
RP 107.89 LAP _.9§
RE 42,436 GL 19.9I
PLAMET(_ENTRIC CONIC
C3 39.471 VHL 6.283
LNCH A2'NTH LNCH TIME
90.00 4 O 28
90.00 Ol] 7
IO0.O0 5 45 54
100.00 I 10 22
IlO.O0 7 ]9 ]
110.00 I 33 42
OIFFERENTIAL CORRECTIONS MI0-COURS_ E_CUTION ACCURACY ORBIT DETEr|NATION ACCURACY
TOE-1.4522 TRA-2.7166 TC3 -,2549 BAU .1595 S&T 2986.9 SGR 319.1 SG3 274.8 ST 1522_0 SR 148.7 SS 1420.2
RC3 -,1351FAU .02|72 RRT -.4164 RRF .4769 RTF -.9482 CRT .50|7 CR5 .6080 CST .9916
FC3 -,4546 g,_° 9328 S(.,6 ](]03.9 R_3 -.0861 RI] .9485 LSA _'07_.9 MSA 182.3 55A 15.0
BC3 .2_5 F_P -777 S_| 2989.8 5G2 289.8 THA 177.43 ELI 1523.8 EL? 12_.5 ALF 2._3
FLI_T TIME 140.OO _REIV_L CATE
DISTANCE 344.623
LOI.. 55,72 VL _6.950 GAL 9.20 AZL 85.]9 HCA |40.|6 SNA |24.|7 ECC .24711 IN( 4.6120 V! 30.133
LOP 193.97 VP 37.3(30 GAP -12._O AZP 93.54 TAL I48.87 TAP 289.03 RCA 93.49 APO 154.85 V2 35.123
GP -8.25 ZAL 41.93 ZAP 12.36 [TS 42.67 ZAE 157.21ETE 235.71 Z_C 102.90 £TC |68.40 CLP -9.23
OLA 25.34 RAL 8.}4 RAO 656_.5 V_L I2.682 PTH 2._0 VHP 8.289 OPA -7.76 RAP I0._8
L-I TIME INJ LAT INJ _ INJ RT A._C INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT
3129.81 -24.0] 119.69 250.99 74.56 4 5558 2729.8 -25.92
4080.2] -3.82 165._9 242.73 61.92 ] Zl 7 3480.2 -7.55
2989.89 -26.72 95.46 251.77 76.07 6 35 44 2389.9 -2_.37
3895.38 -1.39 I_0.37 241.39 60.14 2 15 18 3295.4 -5,36
26]5.87 -]2.69 ?0.0? 253.26 79.39 8 22 59 2035.9 -33.80
3822.17 3.79 141.59 238.15 56.00 2 37 25 3222.2 -.69
DIFFERENTIAL CCIRI_CTION5 NI0-COU_SE EXECUTION ACCURACY
T02-1.475_ TRA-2,6912 TC3 -.2127 _AU .|445 SG7 ]046.5 _ 323.2 SG] 299,7
ROE -.0995 RRA .2493 RC3 -.|442 FAU ,O231] RRT -.5171 _ .58J9 RTF -.95|8
FOE 2.0984 FRA 2.797] rc3 -.5075 8SP 9695 ,T_ 306].6 R_3 -.1001R|3 .9523











ST 157].I SR IJB._ 55 1498.7
CRT .3257 CRS .443l CST .9917
LSA 2_68.7 MS_ 176.9 SSA 14.2
ELl 1573.6 EL2 111.7 ALF 1.41
47
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 196B-69)
LAUNCH CATE NOV 18 ]968
HELIC(ENTRIC CONZC
RL 147.86 LAL .00
RP |07.93 LAP 2.85
RC 41.394 GL 21._6
PLANE TO([NTRIC CON|C
C3 37.839 VHL 6,|5l
LNCH A_MTH LI_H TINE
90.00 3 31 3
90.00 0 38 0
1OO.00 5 23 16
lOO.O0 I 2B 28
110.OO 7 23 41
I10.00 1 44 33
FLIGHT TINE 142.00 APR 9 1969
CISTANE£ 351.42?
LOL 55.71 VL 27.047 GAL 8.88 AZL 85.21 H(A 143.38 SHA 124.78 ECC .13918 vJ 30.133
LOP ]99.20 VP 37.359 GAP -I1.50 AZP 93.85 TAL 148.69 TAP 292.07 RCA 94.92 vz 35.111
GP -9.33 ZAL 42.45 ZAP I4.31ET$ 41.42 ZAE 157.94 ETE ZA3.11 ZAC 104.64 CLP -10.89
CLA 26.60 RAL 7.77 RAO 6568.5 V_L |2.618 PTH 2.29 VHP 7.914 0PA -B.09 RAP 12.75 ECC 1.6227
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TINE PO CST TIN INJ 2 EAT INJ Z LONG
3410,88 -22,46 IZS,I/ 249.57 72.28 4 27 5A 2810.9 -24,67 117.14
3977.8Z -7.07 159.52 242,77 62,§1 I 44 J8 3377.8 -10.70 152.72
3049.13 -25.68 99.56 250.43 74.15 6 14 5 2449.1 -27.61 91.28
38J4.BO -4.12 143.94 241,16 60.37 2 32 3 3214.8 -8.03 139.34
2672.35 -32.20 72.80 252.29 77.85 8 8 13 2072.3 -33.54 63,82





01rFERENTIAL CQRR£CTIONS NI0-(J_URSI[ EXECUTION ACCURACY
TOE-I .5045 TRA-2.6475 TC3 -.2101 8AU .J319 SGT 3104.2 _ 3_,0 SG3 327.2
ROE -.O461 RRA .2664 RC3 -,1543 FaU .024§9 RRT -,6235 _ .69J3 RTF -.9531
FOE 2.2865 FRa 2.9315 FC3 -.5626 BSP 10019 SGe 3122.6 _3 -.|J69 R15 .9558
8OE 1.5052 8Ra 2.6608 BE3 .2607 FSP -945 SG| 3111,4 .T,G2 264.4 THA 176.08
LAUNCH OATE NOV 18 1968 FLZGIAT TINE |44.00
HIELIC_ENTR_C CJ_NIC OISTAN_.E 3SS,L_
RL 147.86 LAL .00 LCL S_.72 VL 27,J_ GaL 8._ AZL 85,0l H_ 146,60 SMa
RP 107.97 LAP 2.75 LOP 202.42 VP 37.412 GaP -10.B2 aZP 94,17 TaL 148,54 TaP
RE 42.534 GL 22.75 GP -10.64 ZaL 43.08 ZaP 16.45 ET$ 40._ Z_ |58.1| ETE
PLANETOC.ENTRIC CONIC
C3 36.A75 V_ 8.039 OLA 27.95 RaL 7.09 RAO 65_,4 VI[L 12.564 PTH 2.28 VHP
LNIO..t ATMTH LNCH T|NE L-I TINE INJ L_T INJ lONG INJ RT a,_ JNJ a_'NTH INJ TINE
90.OO 2 4! _ 3555.62 -19.16 1_1.44 146.92 68.74 3 40 53
90.OO ! 2J 37 3814.52 -12,07 150.J3 243.72 64.I9 2 25 31
lOO.OO 4 53 20 3131.05 -24.04 105.09 248.81 71 ,68 5 43 31
IOO.O0 I 52 fl6 3714.33 -7.47 140.36 241.29 60.97 2 54 50
1J0.00 7 5 25 2717.64 -3J.50 76.|5 251.25 73.98 7 50 A3
1JO.00 ! 57 20 3700.50 -.65 I35.24 Z37._L _ 55.83 2 59 0
OIFFERIENTIAL CORRECTZONS NI0-COLIRSE EXECUTZON aCCURaCY
TDE-I .5436 TRA-2.6015 TC3 -.1902 BaU .12_0 SGT 3162.9 S_ 371.7 SG3 357.3
ROE .0156 RRA .2913 RE3 -,1657 FaU .0_02 _RT -.7_9 RM: .7917 RTF -.9581
FOE 2.5062 FRa 3.0729 FC3 -.6j76 8SP 10236 _ 3184.6 1_3 -.1369 RI3 .959I
BOE 1.3437 BRA 2.6178 B(3 .25_2 F*S_ -I0_6 SGI 3J74.3 SG2 255.9 THA 175.1J
ORBIT 0ETERM|NATION ACCURACY
St 1627.3 SR 93.9 SS 1585.3
CRT -,0564 CRS .0696 CST .9918
LSA 2267.2 NSA 172.3 SSA 13.2
ELl 1627.4 EL2 93.7 ALF 179.81
ARRIVAL GATE APR 11 1969
125.35 ECC .23194 INC 4.993I Vl 30.133
295.14 RCA 96.28 APO 154.43 V2 35.099
250.89 ZAC ]06.36 £TC 169.53 CLP -12.6]
7.558 0PA -8,67 RAP 14.66 £CC 1.6003








ST J687.4 SR 95.2 SS 1681.9
CRT -.6240 CR8 -.5226 CST .992]
LSA 2378.3 NSA 168.5 5sA l_,Z
ELI 1688.4 EL2 74.3 ALF 177.98
LAUNCH 0ATE NOV 18 1968 F'LIGHT T[NE IA6.00
HELIOCENTRIC CONIC
RL 147,86 LAL .00
RP 108.01 LAP 2.63
R( 42.853 GL 24.40
PLANETOCENTRIC CONIC
C3 35.397 VHL _.950
LNCH AZNTH LNCH TIE
81.60 O A9 35
98.40 3 7 23
I00.00 4 3 _6
I00.00 2 _6 3
110.O{3 6 4_ 55
110.OO 2 13 13
ARRIVAL CAT£ APR 13 1969
0ISTAN(E 364.978
LOt. 55.72 VL 27.219 GAL 8.30 AZL 84.76 H_A 149.81 S_4A 125.89 £CC .22509 INC 5.2359 vi 30.I33
LOP 205,64 VP 37,460 GAP -10.16 AZP 94.53 TAL 148.42 TAP 298.23 RCA 97.55 APO 154.22 v2 35.086
GP -12.25 ?AL 43.85 ZaP 18.82 ETS 41.O6 ?AE 157.61 £T£ 258.56 ZaC 108.06 ETC 170,31 CLP -I4.40
OLA 29.44 RAL








T02-J.5867 TRa-2.5474 TC3 -.1653 BaU .1152
ROE .089A RRa ,3260 RE3 -.1787 FAU .02756
rOE 2.7583 FRA 3.2129 FC3 -.b'74_ BSP |0525
80( 1.5892 _RA 2.5682 8C3 .2434 FSP -1139
LAUNCH DATE NOV 18 |9_8
6.26 RA0 6568.4 VEL 12.521 PTH 2.27 VHP 7.224 CPA -9.54 RAP 16.63 ECC 1.5826
IN] LONG _NJ RT AS_ IN] aZNTH _NJ T_NE PO CST TIN |NJ 2 LAT]NJ 2 LONG
158.60 244.45 65.33 I 54 35 3300.1 -19.78 151.29
I25.91 244.42 65.32 4 4 58 2854.9 -19.76 118.60
114.43 246.28 67.89 4 58 11 2674.9 -23.47 ]06.76
131,34 2A2.4I 62,67 5 35 18 2955.3 -16.16 124.36
_0._6 250.06 73.69 7 29 lJ _175.8 -32.40 71.67
131.41 237.06 55.99 3 13 JO 3027,2 -8.09 125.14
NIO-COURSE EXECUTION aCCURACY ORBIT 0ETERNINAT|ON ACCURACY
S_T 3210.7 5GR 427.2 $63 389,5 ST 1746.2 SR 138.4 S$ 1786,4
_T -.8056 RR_ .8722 RTF -.9610 CRT -.9225 CRS -.8688 CST .9923
3239.0 R23 -.|573 R13 ,9624 LSa 2496.4 HSA I66.2 SSA 11.0
SGI 3229.2 S_2 251.7 THa 173.84 ELI ] 750.8 EL2 53.3 ALF 175.87
H_L|OCENTRIC CONIC
RL 147.86 LAL ,00
RP 108.05 LAP 2.51
RC 43.347 GL 26.26
PLAN£TOCENTRIC CONIC
C3 34.648 VHL 5,886
LNO'I A_NTH LNCH T_IA[ L-I TINE IN] LAT
76.61 0 8 1_ 4013.53 -17.61
103.39 3 40 43 3350.64 -17.r_
76.61 0 8 12 4013.55 -17.61
J03.39 3 40 43 3330,64 -I7.60
110.O0 6 13 24 2854.99 -28.82
110.OO 2 34 4I 3337.19 -7.06
DIFFERENTIAL CCI;'_I[CTION5
TDE-1.6445 TRa-2.4920 TC3 -.1446 BaU ,1119
ROE ,18_3 RRA ,3733 R(3 -,J936 FaU ,02891
roe 3.0_36 FRa 3.3487 FC3 -.7_24 BSP 10723
(302 1.6543 _Ra 2,5198 8C3 .2416 FSP -1243
FLIGHT TIME |48,(_ ARRIVAL CATE APR 15 1969
01STANCE 371,7_2
L_I. 55.72 VL 27.296 GaL 8.05 AZL 84.47 HEa I53.02 S_A 126.39 ECC .21870 _NC 5.5304 Vl 30.133
LOP _08.85 VP _7.504 GaP -9.52 A;_P _4.95 TAL I48,32 TAP 30].35 RCA 98.73 APO 154.03 v2 35.073
GP -14.27 2AL 44.81 ZaP 21.50 ET$ 41 .79 Z_E I56.37 ETE 265.56 Zac 109.74 ETC 171 .3] CLP -16.75
OLA 31.09 RaL 5.25 RaO 6568.4 VEL 12.491 PTH 2.26 VHP 6.916 0PA -10.82 RAP 18.71 ECC 1.5702
IN] LONG IN] RT a_ IN] A2'NTH _NJ T_NE PO CST T|M IN] 2 LAT _NJ Z LONG
167.57 243.50 63.96' | 15 6 3413.5 -20.97 160.29
J17,|5 243.49 63.95 4 36 I3 27_0.6 -2_.96 109.87
167.57 243.50 63,96 I 15 6 3413.5 -20.97 160.29
117,15 243.49 63.95 4 36 13 2730.6 -20.96 IO9.87
85.94 248.57 70.76 7 0 59 2255.0 -31.16 77.5?
126,67 237.33 56.47 3 33 39 2937.2 -11.42 120,?9
NID-COURSIZ EXECUTION accURaCY ORBIT 0ETERMINATION ACCURACY
SGT _57.8 SGR 512.9 SG3 423.7 ST 1812,2 5R 217.7 8S 1902.7
RRT -.8650 _ .9_77 RTr -.9636 CRT -.9901 CR$ -.9667 CST .9926
_,_ 3298.0 R_3 -.1774 RI3 ,9655 LSA 2631.4 HSA ]65,2 SSA 9.7
,%! 3288.I S_2 255.0 THA J72._20 ELI 1824.9 EL2 _O.4 ALF 173.21
48
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-693
L4UNCH OATE NOV 18 1968 FLIGHT TIME 150.O0 ARRIVAL C4TE APR 17 1969
HELIOCENTRIC CONIC DISTANCE 378.46_
RL 147.86 LAL .DO LOt. 55.72 VL Z7.366 &AL ?.78 AZL 84.10 HCA
RP 108.09 LAP Z.37 LOP 212.07 VP 37.543 GAP -8,90 AZP 95.40 TAL
RC 44.011 _L 28.40 GP -16.84 ZAL 46.00 TAP 24.58 ET$ 43,10 ZA£
PLAN[TC_ENTR|C CONIC
C3 34.300 VHL 5.857 DLA 3_.95 RAL
LN04 AZNTH LNICH TIME L-I TII_
7Z.4| 23 30 57 40_.54
107.59 4 4 4 ]239.54
72.41 23 30 57 4099.54
107.59 4 4 4 3239.54
17.0.00 5 28 2fl 2980.23
110.00 3 9 42 3406.85
DIFFERENT|AL CORRECTIONS
TDE-l.T177 TRA-_.4300 TC3 o.J24J BAU .Jill
ROE .3009 RRA .4_54 RC3 -.2106 FAU .03005
FDE 3.3956 FRA 3.4634 FC3 -.7584 BSP 10937
_£ 1.7438 BRA 2.4689 BC3 .2444 FSP -J350
156.23 5NA 126.85 ECC .21276 INC 5.8976 Vl 30.133
148.25 TAP 304.49 RCA 99.86 APO 153.84 V2 35.060
154.31ETE 271.47 ZAC 1|1.40 ETC _72.62 CLP -18.17
4.0(] RA0 6568.4 VEL 12.477 PTH 2.26 VHP 6.642 0PA -12.62 RAP 20.97 ECC J.5645
|NJ LAT INJ LONG _NJ RT A,_4_ INJ A_TH [NJ TIME PO CST T_N INJ 2 LAT |NJ 2 LONG
-18.67 174,68 242.61 62.34 24 39 16 3499.5 -22.22 J67.44
-IB.6fl 1J0.78 242.60 62.33 4 58 4 2639.5 -22.20 103.54
-|8.67 174.68 242.6! 62.34 24 39 J6 3499.5 -22.22 167.44
-18.6fl 1|0.78 242,60 62.33 4 f18 4 2639.5 -22.20 103.54
-25.7l 94.35 246.23 66.66 6 18 5 2380.2 -28.64 86.40
-11.8§ 119.67 238.56 57,7! 4 6 29 2806.8 -16.07 113.05
MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
S_T 3297,J _ 637,5 _3 45_.2 ST 1883.J _R 331,7 SS 2_29.2
RRT -.9041 RRF ._17 RTF -.9660 CRT -.9996 CRS -.9916 CST .9929
SGB 3358.2 R_3 -.1931RI3 .9688 LSA 2783.2 MSA 165.9 5SA 8.3
$61 3_47.4 _2 268.3 TH4 170.02 ELI 1912.1 EL2 8.7 ALF l?O.Ol
LAUNCH DATE NOV 18 1968 FLIGHT TIW[ ]52.00 ARRIVAL OATE APR 19 1969
HELIOCENTRIC CONIC DISTANCE 385.|84
RL 147.86 LAL .00 LOL 55.72 VL 27.43J GAL 7.55 42_. 83,63 _ 159.44 SMA 127.28 ECC .20726 INC 6.5714 VI 30.133
lip 108.13 LAP 2.23 LOP 215.28 VP 37.578 GAP -8.29 kZP 95.97 TAL 148.20 TAP 307.64 RE4 100.90 APO'153.67 V2 35.047
RE 44.838 GL 30.9_ GP -20.18 ZAL 47.S0 Z4P 28.21ETS 45.03 Z_E |51.31ETE 276.07 ZAC JJ3.04 ETC 174.4I CLP -20.14
PLANETOC£NTRIC CONIC
C3 34.492 VHL 5.873 0LA 35.10 RAL 2,41RA0 65_.4 VEL 12.484 PTH 2.26 VHP 6.416 0P4 -15.16 RAP 23.53 ECC 1.5676
LNCH A2"MTH LNCH TIME L-I TIN[ IN| L_T IN| lONG IN| RT A,SC IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
68.34 22 fig 57 4176.26 -19,73 181.27 241.75 60.36 24 9 33 3576.3 -23.52 174.1J
111.66 4 22 24 3165,64 -19,71 105.63 241.74 60.35 5 15 10 2565.6 -23.51 98.47
68.34 22 59 57 4176,26 -19.73 181.27 241.75 60.36 24 9 33 3576.3 -23.52 174.11
111.66 4 22 24 3J65.64 -19.7J J05,63 24J.74 60.35 5 J5 10 256_.6 -23.51 98.47
68.34 22 59 f17 4176,26 -19.7_ 181.27 241.75 60.36 24 9 33 3576.3 -23.52 174.11
111.66 4 22 24 3165,64 -19.71 105.63 241.74 60.35 5 15 |0 2565.6 -23.51 98.47
DIFFERENTIAL C_RRECT|OI_ NIO-COL_q_/_ _E.CUTZON ACCURACY ORBIT OETERNINATION ACCURACY
TDE-1.8164 TRA-2._6Z4 TC3 -.106_ _AU .JJ66 S_T 33_0.3 _ 813.0 SG3 490.4 ST 1963.2 SR 489.4 SS 2164.R
ROE: .4640 RRA .3193 RC3 -,2_93 FAU .03062 RRT -.g'ZSJ RRF .9805 RTF -.968_ CRT -.9983 CRS -.9982 CST .9933
rOE 3.78?6 FRA 3.533! FC3 -.T686 8S_ 11167 SGB 3428.1 R_3 -.L:_(_ R13 .9724 LS4 2958.4 USA J68.3 SSA 6.8
8OE 1.8747 8RA 2.4188 8C3 .2528 FSP -1451 SGI 3415.4 S_2 295.1 TUk 167.14 ELI 2'023.1 EL2 27.8 ALF 166.02
LAUNCH DATE NOV 18 1968 FLIGUT TIME 154.00 ARRIVAL C4TE 4PR ?1 1969
MELIC(ENTRIC CONIC
RL 147.86 LAL .00
RP 108.17 LAP 2.09
RC 45.818 GL 33.96
PLANE TOCENTRIC CONIC
C3 35.498 VHL 5.958
LNCH ATMTH LNCH TIHE
64.09 22 28 40
lI_.91 4 36 58
64.09 22 28 40
115.91 4 36 58
64.09 22 28 40
115.9l 4 36 58
DISTANCE 391.879
LOL 55.72 VL 27.490 G4L 7.34 AZL 82.99 PICA 162.64 SM_ 127.68 ECC .20819 INC 7.0109 Vl 30.13_
LOP 218.48 VP 37.608 GAP -7.70 AZP 96.69 TAL 148.17 TAP 310.81 RC_ 101.87 APO 153.50 v2 35.033
GP -24.63 ZAL 49.45 ZAP 32.64 ETS 47.61ZAE 147.13 ET[ 279,40 ZAC |14.64 ETC 176.91 CLP -22,13
CLA 57.64 RAL .32 RAO 656_.4 VEL 12.525 PTH 2.27 VHP 6.265 CPk -18,70 RAP 26.58
L-I TIME IN| L4T IN| LONG IN| RT AS_ IN| APATH IN| TIME PO CST TIM IN| _ LAT
4251.51 -20,75 187.96 240.92 57.86 23 39 32 3651.5 -24.84
3104.90 -20.73 lOl.4| 240.91 57.85 5 28 43 _504.9 -_4.83
4251.51 -L_3.75 }.87.96 240.92 57.86 23 39 32 3651.5 -24.84
3104.90 -20.73 101.41 240.91 57.85 5 28 43 2504.9 -24.83
4251,51 -20.75 187.96 240.92 57,86 23 39 32 365J.5 -24.84
3104._0 -20.73 101.41 240.91 57.85 5 28 43 2504.9 -24.83
DIFFERENTIAL CCRRECTIONS
TOE-I.9585 TRA-2.2881 TC3 -.0928 BAU ,J2§5
ROE .6987 RR4 .62§5 RE3 -.2476 FAU .0_309
roe 4.2222 FRA 3.5131 rC3 -.7338 BSP 11447










ST L:'t359.6 SR 709.5 SS 2304.6
CRT -.9959 CRS -.9997 CST .9938
LSA 3166.5 MSA 172.4 SSA 5.4
ELI 2177,6 EL2 60.8 _LF 161._5
MIO-COURS_E EWIECUTION ACCURACY
SGT 3358.7 SGR 1056,2 SG3 514.5
F_T -.9426 RRF .9902 RTF -.9704
SC_ 3520.9 R23 -.198! R|3 .9765
SGI 3504,6 SG2 338.1 THA 163.33
LAUNCH DATE _ 18 1968 FLIGHT TIME 156.00 ARRIVAL C_TE APR 23 1969
HELIOCENTRIC CONIC
RL 147.86 LAL .DO
RP J08.21 LAP 1.93
RC 46.944 GL 37.75
PLANET(_ENTRIC CONIC
C3 37.914 VHL 6.157
LNCH A_MTH LN_H TINE
59.41 2! 34
1Lh_3.59 4 47 33
59,41 21 54 50
120.59 4 47 33
59.41 21 54 50
120.59 4 47 33
DIST4N(E 398.551
LOL 55.72 VL 27.544 GAL 7.J4 42l 82.07 H(A J65.84 SMA 1_.05 ECC .J9753 INC 7.9280 VJ 30.133
LOP 221.69 VP 37.636 GAP -7.12 AZP 97.69 TAL I48.14 TAP 313.98 RCA 102.76 APO 153.3a V2 35.020
GP -]0.71Z4L 52,06 ?AP 38.27 ETS 50.96 ZAE 141.32 ETE 281.6,<1 ?AC 116.1_ ETC 180.56 CLP -24.05
0L4 40.72 RAL 357,40 RAO 65_.5 V[L 12.621 PTH 2.29 VHP 6.248 _PA -_3.66 RAP 30.53 ECC 1.6240
L-I TIME IN| L4T IN| LONG IN| RT AS_ IN| A2_4TH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
4331.61 -21.58 195._ 240.06 54.59 23 7 1 3731.6 -26.06 188,_2
3058.09 -21.57 81_.09 240.05 54.58 5 38 3l 2458.1 -26.04 91.26
4331.61 -21.58 195.26 240.06 54.59 23 7 1 3731.6 -26.06 188.42
3058.09 -21.57 98.09 240.05 54.58 § 38 31 2458.1 -26.04 91.26
4331.6J -21._g 195,_6 240.06 54.59 23 7 ] 3731.6 -26.06 188.42
3058.09 -21.57 _.09 240.05 54.58 § |,El 31 2458,1 -26.04 91.76
ORBIT 0ETERNINATION ACCUR4CY
ST 2188.0 SR 1021.3 SS 2433.1
CRT -.9944 CRS-J.0000 CST ,9944
LS4 3423._ USA 177.9 SSA 4.0
ELI 2412.6 EL2 98.1 ALF 155,06
DIFFERENTIAL CORRECTIONS
TDE-2.18_O TRA-2.2077 TC3 -.0861 BAU .I}84
ROE 1,0fl62 RR4 .Tfi3fl RC3 -.2591 FAU .02752
FDE 4.6614 FRA 3.3272 FC3 °.6283 BSP 11851
8OE Z,4250 BRA 2.3327 BC3 .273l FSP -|552
WIO-O3JRSE EXECUTION ACCURACY
SGT 3388.9 ,S_ 1387.0 S_3 519.l
RRT -.9511RRF .9947 RTF -.9725
SG_ 366|.8 _3 -.1836 RI3 .9813
•._J _'40.0 ._v2 3_9.0 THA 158.46
49
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH _ATE NOV 1B 1968
HELIOCENTRIC CCIN|C
RL t41.96 _AL ,00
RP t08.25 LAP |.78
gC 48.205 GL 42.67
PLANE TOCENTRtC C(_IC
C3 43.23B VHL 6.576
:NEW AZNTH LNCH TIE
54.07 2| J5
125.93 4 52 13
54.07 ?I 15
125.93 4 52 13
54,07 ?! J5
125.93 4 52 13
FLIGHT TI_ 158.00 ARRIVAL CATE }PR 25 _969
01STANCE 405.195
L(_- 55.72 VL 27.594 GAL 6.96 AZL 80.64 PiCA 169.02 S_4A 128.39 ECC .19326 3.O.133
LOP 224.89 VP 37.66@ GAP -6.57 AZP 99.20 TAL |48.|3 TAP 317.16 RE4 103.58 35.007
GP -39.18 Z4L 55.70 Z4P. 45.66 ETS 55.25 74E 133.]4 ET£ 263.55 Z*C 117..-_ -25.63
CL& 44.53 R4L 353.04 R40 $568.6 VEL 12.930 PTH 2.34 VHP 6.501 OP4 -_,0.59 R4P 36.2! ECC 1.7116
L-! TIM[ |NJ LAT |NJ LONG INJ RT ASC |NJ 4ZNTH INJ TII4_ PO CST T|H JNJ 2 LAT]NJ Z LONG
4424.69 -21.65 L>03.?0 238.99 50.18 22 29 4 _24.7 -26._3 197.24
3031.35 -21,84 95.96 258.96 50.17 5 42 45 2431,4 -26.62 89.50
4424.69 -21.65 _03.70 238.99 50.I8 22 29 4 _1824.7 -26.63 J97.24
3031.35 -21.84 95.96 2_.96 50.17 5 42 45 2431.4 -26.62 89.50
4424.69 -21,65 203.70 238.99 50.26 22 29 4 _24.7 -26.83 J97.24




OIFFEENTI4L (OR_[CTICNS MI0-CCURE EXI[(UT|ON ACCURA(_ CReIT CET[RMIN4TION ACCURACY
TCE-2.5863 TRA-2,|2"_2 TC3 -,0694 _AU ,J524 S6T _,I S/_ I6|4,_ _3 464.4 ST 2364.l SIR J4_.J SS 25J2.0
RDE 1.6341 RRA .6610 RC3 -.246! FAU .02139 RRT -.9556 RRF ._64 RTF -.9752 CRT -.9940 CRS -.9999 CST .9954
g0£ 4.9891 FR4 2.6599 FC3 -.4262 BSP 12500 S_ 3867.7 R_3 -.1565 RI3 .9870 LSA 3754,0 MS4 163.9 SS4 2.7
EE)C 3.0593 BRA 2.2976 eC3 .2637 FSP -1466 S(,I _858.5 SG_ 475.5 THA |5_.78 EL1 2792.4 EL2 136.5 4LF J48.58
LAUNCH O4TE NOV 16 1968 rLZGHT TIN? J60.00 ARRIV4L O4TE APR 27 1969
_'_L5C_£NTRZC CCIqJC 0JSTAN_£ 4J1.B05
RL I47.86 LAL .00 LOL 55.72 VL 27.6_9 GA; 6.L_O AZ_ 76.05 H_.A J72._:_'0 SHA |2_.70 EGG .J894! INCtJ.95J] V! 30.133
RP 106.29 LAP ) .6! LOP 22_.06 VP 37.680 GAP -6.03 ATP 10! .64 TAL 146.12 TAP 3_.32 RE4 )04.32 4P_ 155.07 VZ 34.994
RE 49.590 GL 4_,76 GP -SI.OR ZAL 6_.03 TAP 55.56 ETS 6|.42 _t" I21,4? ETE 2_6.67 14C 117,74 ETC J95.45 CLP -25.87
PLAN_T(_:_NTRI( C_|C
C3 56.269 VHL 7.501 OLA 49.14 RAL 345.63 RAO 6569.0 Vl_L 13.3_6 PT, 2.44 _P 7.4!5 OP4 -39.91 RAP 45.66 EGG 1.9260
LN(..H AZNTH LN_H TI_E L-I TIE INJ LAT INJ _ INJ RT A6C INJ AZ_TH INJ TIME PC CST TIM ]NJ 2 L4T INJ Z LONG
46.00 _ 24 55 454_,02 -_0._ 213.62 236.97 44.30 21 40 _ 3945.0 -26.11 L_08.02
132.00 4 45 7 _4_._ -20.49 9_.67 2_.95 44._ 5 35 49 _442.4 -26.10 89.87
46.OO L_O 24 53 4545.0_ -_._O 215.62 2)6.97 44.30 21 40 38 3945.0 -26.1l 208.02
132.00 4 45 7 3042.38 -20.49 95.67 236.95 44.30 5 35 49 2442.4 -26.10 89.87
46.00 20 24 53 4545.02 -_:_0.50 2I],62 236.97 44._0 _I 40 _6 _945.0 -26.11 206.02
13_.00 4 45 7 _042,38 -Z0.49 95.67 E_6.95 44._0 5 _5 49 2442.4 -26.10 89,87
0[FFERENTIAL CCRRIECT|ON$ N_0-O_JR_E EXECUT|CN ACCURACY ORPIT 0ETERMZNAT[ON 4CCURACY
T0£-3,4669 TRA-2,0427 TC3 -.I|0| 6AU .J599 _T 3579.0 8(,R 2266.2 `%3 384.7 ST 2757.6 SR L>OIO.4 5S 2460.5
ROE 2.5969 RRA .9067 R(3 -.1818 FAU .00992 RRT -.9576 RRF" .9954 RTr -.9_09 CRT -.9946 (RS -.9997 (ST .9970
gO£ 4.9429 FRA 2.0|13 _(3 -.1526 8SP I3492 _ 4236.I R"Z_ -.II60 RI3 .993! LS4 4203.0 MSA !66.5 S5_ 1.5
80E 4.3489 EIR4 _.2349 _C3 .2|25 rSP -I|66 S_| 4199.4 S(;_ 556.4 THA I46.I4 ELI 3408.6 £L2 J66.fl ALF 143.95
L_UNCH 04TZ NOv 18 1968 FLIGHT TIV_ 162.00 4RRIV_L DATE 4PR 29 1969
HELIOCENTRIC CO_IC 0IST4NCE 4!6.349
RL )47.66 L_L .OOmLC¢ 55.72 VL 27.679 G_L 5.66 AZL 71.99 HC4 175.33 5_4 !28.9H ECC .18600 vI 30.!33
RP 108.33 L_P |.44 LOP 231.28 VP 37.698 CAP -5.5J _ZP 107.95 T4L 148.09 TAP 323.42 R(_ 104.99 v2 34.980
RC 51.0_| GL 57._O GP -67.J4 Z4L 69.17 ZAP 6_.38 ETS 77.06 Z4E 105.00 ET£ 299.63 Z4C 1J7.07 CLP -18,46
PL4NETO_NTR_( CC,NtC
C3 100.867 VHL 10.043 0LA 53.55 R4L 332.75 R40 6570.0 VEL 14.907 PTH 2.69 VHP 10.456 OPA -50.32 RAP 64.67 ECC 2.6600
LNCH AZHTH LN(H TI_ L-I TIHE _NJ LAT INJ LONG _NJ RT AS( [NJ A2'NTH INJ TIN_ PO CST TIN INJ 2 L4T INJ _ LONG
42.44 19 15 _7 4719.88 -14.70 225.|| 231.59 37.69 20 34 7 4119.9 -20.95 220.28
137.56 4 lO I3 3137.69 -14.69 96.64 231.57 37.89 5 2 3,0 2537.7 -20.94 9}.80
42.44 19 15 27 47j9.88 -14,70 225.11 23i.59 37,89 20 34 7 4119.9 -20.95 2_0.78
137.56 4 10 J3 3137.69 -J4.69 98.64 231.57 37.69 5 2 30 2537.7 -20.94 93.80
42.44 19 15 27 4719.88 -14.70 225.!! 231.59 37.89 L-----------------_34 7 41J9.9 -_0.95 220.28




OIFFERENTIAL CORRECTIONS NI0-COURSI_ EXECUTION ACCURA(Y
TOE-6.5696 TR4-1.9654 TC3 -.1760 _4U .2469 `%T 42L_0.! `%R 2005.7 ,%3 22|.6
RCE 3.4596 RR4 .3482 RE3 -.0430 F4U-.O0746 RRT -.9466 R_c .9783 RTF -.9927
rOE 4.2111 FR4 .9262 rE3 .0640 8SP 14434 ,%_ 4671.6 R23 -.0619 R13 .9960
_OE 7,4248 _RA 2.0157 _C3 ,J93J FSP -694 ,%1 4634.4 ,%2 568,5 THA ]55._6
LAUNCH 04TE NOV I8 1966 FLIC_T TIME 164.00
H_LIC(ENTRIC CONIC DISTANCE 424.581
RL 147.86 L4L .L'_(.__C"t. _5.7_ VL 27.712 ¢4L _.59 AZL 44.57 PICA |78._2 .S_A
RP 108.3_ L4P l._7 LOP 234.47 VP 37.713 G_P -5.O7 AZP J35.4_ TAL 147.89 TAP
RE 52.697 GL 59.89 GP -72.42 Z_L 61.0! ZAP 9_.27 £TS J6_.06 ZAE 79._7 ETE
PLAN_TO(ENTRIC CONIC
C3 514,041 VHL 22.672 DLA 47.58 RAL 315.59 RAO 6572.4 VIEL 25.206 PTH ].35 VHP
LNCH AZNTH LN_H T_NE_ L-[ T]M_ _NJ L4T [NJ LONG INJ RT A84_ INJ A_-_4TH |NJ TII_
50.0_ 18 3! 7 4898.59 -!.75 227.89 2'24.00 4_.44 I9 52 46
129.98 2 37 39 3429.45 -1.74 113.05 2_3.96 42.44 3 34 48
50.02 J8 31 7 4898.59 -1.75 227.89 L_'_4.00 4_.44 19 5_ 46
129,98 2 37 39 34_9.45 -1.74 JI3.0_ L_._ 4_,44 3 34 46
50.02 18 31 7 4896.59 -1,75 _27.69 _4,00 42.44 I9 52 46
I29.96 2 37 39 3429.45 -I.74 II_.0_ L_.96 42.44 3 34 48
OIFFEI_E.NTI4L COR_CTIONS M_O-COI.tR_/_E'Y_cuTION ACCURAC_
TOE-8.6958 TR4 .5764 TC3 -.1840 8AU 2.3267 ,%T 2360.5 _ 4150.5 Sty3 89.4
R0-_5.329"Z RRA-1.9959 RC3 -.2842 F4U-.04569 RRT .962_ RRF -.9973 RTF -.9790
FOE 3.6264 FRA .3J19 FC3 .0773 8,_° J2994 ,%_ 4774,8 R_3 .005J RJ3 -.9999
60217.6239 _A 2.0775 _C3 .3386 FSP -255 ,%1 4741.5 ,%2 562.9 TH4 60.86
C_BIT 0ETE_IN4TI_ 4CCURACY
ST 3791.3 SR 1976.2 SS 2183.6
CRT -.9949 CRS -.9982 CST .9992
LS4 4797.4 MS4 180.4 8S4 I,O
ELI 4771.8 EL2 |76.4 4LF J52.54
ARRIVAL C4TE M4Y 1 1969
129.23 ECC .18348 INC45.4267 VI 30.133
326.11 RC_ 105.52 AP_ 152.94 V2 34.967
22.36 Z4C 118.75 ETC 313.98 CLP 63.54
26.503 0PA -48.66 RAP !07.28 ECC 9.4598








ST _198.6 SR 3880.5 SS 22!5._
CRT .9962 CR5 .9998 CST .9978
LS4 4977.4 MS4 166.9 SSA 1.1
EL! 4457.0 EL_ 166.9 4LF 60.51
5O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 4, 1968-69
LAUNCH CATE NOV :8 I968 FLIGHT TIME: 166,00 ARRIVAL GATE MAY 3:969
HELIOCENTRIC CONIC
RL 147.85 LAL .00
RP 108.42 LAP ].09
RC 54.}98 GL -62.71
PLANETOCENTRIC CONIC
C3 231.91O VHL 15.729
LNCH AZMTH LNCH TIHE L-I TIME INJ LAT
]9.1? :1 14 59 Z?44.)6 6,87
140.88 20 ?4 50 621.89 6.89
33.12 11 14 59 ?244,36 6,87
]40.88 213 ?4 50 62J.89 6.89
]9._2 II 14 59 ?244.36 6,87
140.88 20 ?4 50 621.89 6.89
DIFFERENTIAL CORRECTIONS
TOE -.8358 TRA-6.6875 TC3 -.2632 BAU
ROE 1.8833 RRA 2.40?5
FOE .3771 FRA 1.799|
80E ?.0605 BRA 7.1060
LAL_CH DATE NOV 18 1968
01STANCE 432.J32
LOt_ 55.7_ VL 27.749 GAL 6.29 AZL |19.38 HCA 182.22 S_A ;_9.46 ECC .1788J INC29.}837 Vl 30.133
LOP _37.66 VP 37.725 GAP -4.3] AIP 60.6} TAL 148 49 TAP 330.7J RCA 1O6.]J APO 152.6:V2 34.954
GP 77.53 ZAL 77.08 ZAP 81.48 ETS Z38.L_3 ZAE 94,)9 ETE 10.97 ZAC 87.60 ETC 87.23 CLP 46.64
CLA -56.26 RAL 34.69 RAO 6571.3 VEL 18.794 PTH ].06 VHP 213.745 DPA 77.8_ RAP 270.86 ECC 4.8:67
IN| LONG INJ RT AS_C IN| AZMTH IN| TIME PO CST TIM IN| 2 LATINJ 2 LONG
64.37 300.05 145.98 11 52 24 1644.4 J3.48 60.19
_93.33 300,08 145.98 20 35 12 2|.9 J3.49 ?89.15
64.37 ]_(3.05 145,98 1! 52 ?4 1644.4 13.48 60.19
293.33 300,08 145.98 ?0 35 J2 21.9 13.49 289.15
64.37 300.05 145,98 11 52 24 1644.4 13.48 60.19
293.3_ 300.08 I45.98 20 35 12 El.3 13.49 289.15
MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
.8940 5GT 4610.9 SGR 1810.7 SG3 107.4 ST 1395.I SR 860.5 SS 691.5
Re3 .1177 FAU-.OI879 RRT -,9440 RRF" .95_6 RTF -,9995 CRT -,7385 CRS -,8004 CST .9953
rE3 .0701BSP 15455 SG(3 4953.7 R23 ,0123 RI3 .9999 LSA 1700.3 MSA 523.2 SSA ,4
8C3 .2883 FSP -344 561 4922,0 _2 559.6 THA I59,38 ELl 1554.2 EL2 520.9 ALF 152.11
FLIGHT TINE 168.00 ARRIVAL GATE MAY 5 1969
_EL;OC£NTRIC CONIC OIST4N(.E 418,435
RL 147.85 L4L ,00 LEL 55.72 VL 27.778 GAL 6.23 JZL IO0.09 H(A 185.21 5NA |29.67 ECC .17674 INCI0.D920 V: 30.133
RP IO8.4_ LAP .91 LOP 240.85 VP 37,734 GAP "3,89 AZP 79.95 TAL |48.35 TAP 33].55 RCA 106.75 APO J52,58 V2 34.942
RC 56,186 GL -47._0 GP 69.42 ZAL 59._0 ZAP 72.53 £TS 3(38.93 ZAE |I4.29 ETE 75,71ZAC 87.76 ETC 149.35 CLP -}1.}3
PLANETC(ENTRIC CONIC
C3 43.486 Vl4L 6.594 OLA -37,22 RAL 34.36 RAO 6568.6 VEL J2.839 PTH Z.54 VHP 9.266 OP4 65.12 RAP 328.66 ECC 1.7157
LNC,.H AZMTH LNCH TIE L-I TIME IN| LAT IN| LON_ IN| RT ASC INJ AZNTH INJ TIM(_ PO CST TIM IN| 2 LATINJ 2 LONG
64.76 12 49 47 1648.99 |8.66 Z0.96 277.95 122,81 13 17 16 1049.0 ?2.85 14.11
115.24 18 47 28 5809.93 18.68 273.94 277.96 IZS.BO 20 24 18 5L=O9.9 27.86 267,O7
64.76 12 49 47 1648.99 |8.66 20.98 Z77.95 12_.8! |3 17 16 1049.0 22.85 14.11
:15.24 I8 47 28 5809.93 18.68 273.94 277.96 122,60 _ 24 18 52_9.9 ?2.86 ?67.07
54.76 12 49 47 1648,99 18.66 _,_ _77.9_ IZ_.8J 13 17 |6 |049.0 ?2.85 14.1J
115.?4 18 47 28 5809,9_ |8.68 273.94 277.96 122.80 L_0 24 18 5209.9 22.86 ?67.07
0IFFERENTIAL CCRR1ECTIONS NI0-O_UR,_[ E)(I[CUTION ACCURACY ORBIT DETERMINATION ACCURACY
T02-1.|378 TRA-2.6966 TC3 -.06_! BAU .1950 SGT 3J05,1 S_R _847,0 SG3 _72.4 ST |325.3 SR 1218.5 SS 855.9
ROE -,4967 RR4-3.4808 RC3 .3291 FAU .01209 RRT .968! F_F -.9983 RTF -,98OO CRT .8870 (RS .9874 CST .9489
FOE .6125 FRA 2.8326 FC3 -.2407 8SP 15696 _ 4943,8 R23 -.0450 R13 -,9988 LSA 1945.7 MSA 4_3.5 SSA 1.7
80E 1.2415 _R4 4.403t 8C3 .3355 FSP -873 SGI 49(36.0 _G2 610.2 TH_ 51.29 ELI 1749.| EL? 426.3 ALF 42.29
LAUNCH OATE NOV 18:968 FLIGHT TIME 170.00 ARRIVAL CA TE MAY 7:969
HELIOCENTRIC CONIC
RL 147.86 LAL ,_O LCL 55.72 VL
RP |08.49 LAP ,73 LOP 244.0_ VP
RC 58,051GL -29.78 GP 57.88 ZAL
PLANETO_ENTRIC CONIC
C3 25,743 VHL 4.87_
LNCH AZMTH LN_H TIME
90.00 12 19 45
90.00 18 28 8
1OO.00 13 27 43
1OO.00 20 2 52
II0.O0 14 7 27
II0.OO 21 39 37
DIFFERENTIAL CORRECTIONS
TDE -.7386 TRA-1.8458 TC3 -.0266 B4U .2586
ROE -.fl912 RRA-3,0432 Re3 .8143 FAU .03358
FOE 1.041| FRA 4.4303 F(3-J.2244 8SP 14993
BOE .9461 _RA 3,5592 BE3 .8148 FSP -1599
LAUNCH OATE NOV I8 19458
0IST_NCE 444.903
27,804 GAL 6.15 AZL 95.02 HCJ J88,34 S_uA 129.85 ECC ,j7464 INC 5.0233 V! 30.J33
37,742 GAP -3.41 AZP 85.03 TAL J48.31 TAP 336.65 RCA 107.17 APO 152.53 V? 34.929
46.72 Z_P 67.38 ETS 321.72 ZA£ 126.1: ETE 82.40 ZAC 90,53 £TC 154.82 CLP -43.66
CLA -20.46 RAL 28.J8 R_O 6568.0 VEL 12.047 PTH 2.15 VHP 6.411 0PA 55,15 RAP 343.0| £CC 1.3907
L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH INJ TIME PO (ST TIM IN| _ LATINJ 2 LONG
1558.47 -.12 3,17 252.22 118.32 12 45 44 958.5 3.67 356.53
5597.18 78,19 261.97 260.25 92.80 20 I 25 4991,2 ?8.28 253.31
I339.14 -1,59 346.23 251.4| ||9.85 J3 50 ? 739.J 2.40 339.71
5291,74 29.87 239.57 260.32 91.30 2l 3J 3 4691.7 ?9.73 230.77
1214.62 -5,18 334.55 249.17 123,84 14 27 42 6|4.6 -.70 328,33
4989.03 34,|0 216.5_ 260.27 87.42 23 2 46 4389.0 33.37 207.36
HIO-COURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
5GT 2474.1 .TwT_ 3962.4 S_3 502,6 ST Jlj2.3 ,_R 1340.4 SS |146.2
RRT .g_20 _ -,_M:_93 RTF .9667 CRT .9300 CRS .9962 CST .9655
,S_ 4671.4 R23 -.0567 R13 -.9979 LS_ 2062.9 MSA 303.2 SSA 3.8
S(;1 4635.6 _GE 577.5 THA 58.46 EL| 17|6.0 EL2 298.8 ALr 50.65
FLIGHT TIME 172,OO ARRIVAL GATE MAY 3 1969
HELIOCENTRIC CONIC
RL 147.86 LAL .00
RP 108.53 LAP .54
RC 59.985 GL -17,60
PLANETOCENTRIC CONIC
C3 18.878 VHL 4,345
LNCH AZMTH LNCH T|ME
90.00 10 15 54
90.00 19 58 21
IOO .(3O 1 ! 32 52
100,O0 21 24 3
IIO.O0 IE 31 IO




FOE 1.7381 FRA 5,9944
BOE .9005 BRA 3.0685
DISTANCE 451.384
LEL 55.7_VL 27,826 GAL 6.08 AZL 92,72 HE| 191.50 SMA 130.01 ECC .17278 INC 2.7208 VJ YJ.133
LOP 247.21 VP 37.747 GAP -_.94 AZP 87.33 TAL 148.29 TAP 339.79 RCA J07.55 4PO 152.47 v2 34.9:7
GP 49.69 ?AL 40.4! ?AP 65,50 ET5 330,04 ?AE 134,16 ETE 85.64 ZAC 92.53 ETC |56,91 CLP -50._ 3
0LA -8.95 RAL 23.96 RAO 6567.6 V1EL 11,843 PTH 2.10 VHP 5.18_ OPA 47.69 RAP 349.29 ECC 1.3107
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 EAT INJ 2 LONG
1919.50 -|1.49 _3,_ 243.12 |16,O6 1O 47 53 1319.5 -7.89 16.77
5125.97 25,03 228.11 247.03 76.31 21 23 47 4526.0 ?2.90 220.08
1671.16 -12,52 4.8! 242.59 117,37 lZ 0 43 1071.2 -8.76 358.04
4849.54 26.15 207.46 246,7| 74.97 22 44 53 4249.5 ?3.83 !99.43
1488.60 -15,24 34g._9 E41.02 IL_0.97 12 55 59 888.6 -11.02 342.83
4604.87 29,13 187.86 _45,69 71.27 23 58 59 4004.9 26,30 173.87
MI0-r,,_SE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TC3 -.0665 8_J .2597 _GT _=094.1 _ 382|.5 SG3 741.2 ST 981.6 SR 1399.1 55 1486,4
RE3 1.0"_69 FAU .05212 RRT .9551 RRF -.9993 RTF -.9575 CRT .9685 CRS .9971 CST .9846
FC3-2.3900 B._° 13983 _ 4357.7 R23 -.057! R|3 -,9977 LS_ 2256,0 MSA 201.8 SSA 6.6
BC3 1,029(] FSP -2327 SG| 43_3,0 S_ 548.4 TH4 61,88 ELI |697.2 EL2 201.7 ALF 55.25
51
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH DATE NOV 1_ 1968
HELIOCENTRIC CONIC
RL |47.86 LAL .00
RP ]08.57 LAP .36
RE 61.981 GL -9.41
PLANE TOCENTRIC CC_IC
C3 17,210 VHL 4.149
LNCH At'MTH LNCH TIH_
9(3.00 9 6 7
90.00 20 45 20
tOO.O0 10 26 52
100.(10 _Z 7 16
110.00 11 33 45
110.00 23 16 52
FLIGHT TIP44[ 174.00 ARRIVAL CATE MAY Ii 1969
CISTANCE 457.856
LO(. 55.72 VL 27.846 GAL 6.02 AZL 91.40 HCA 194.67 S_A 130.15 EEC .17119 INC 1.4035 VI 30.133
LOP 250.39 VP 37.75! GAP -2.47 AZP 88.64 TAL 148.26 TAP 342.94 REA 107.87 APO 152.a3 v2 34.906
GP 43.76 ZAL 37.73 ZAP 65.93 ET$ 336.t_ ZAE 139.87 ETE 89.12 ?aC 93.57 ETC 258.5] CLP -55.62
CLA -I.27 RAL 21.10 RAO 6567.7 VEL 11.773 PTH 2.08 VHP 4.500 CPA 41.94 RAP 35Z.32 E(C 1.283Z
L-I TIMIE INJ LAT INJ LONG INJ RT A,$_ [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG
2139.81 -17.69 36.80 239.75 112.4B 9 41 46 1539.8 -14.49 Z9.59
4862.49 19.66 210.68 240.29 69.20 22 6 23 4262.5 16.66 Z03.19
1879.33. -I8.67 17.21 239.31 I13.78 10 58 11 1279.3 -15.29 10.O4
4598.21 20.6§ 190.83 239.87 67.90 23 _3 54 3998.2 17.48 183.48
1669.94 -2|.28 359.98 237.97 117.40 12 I 33 1069.9 -17.44 352.96
4390,37 23.31 173.03 238.60 64,_6 24 29 52 3780.4 19.65 165.79
OR6IT OETERMINATIC_ ACCURACY
ST 838.8 SR 1429.9 SS 1817.1
(RT .9810 CRS .9971 CST .991_
CIFRERENTIAL CORRECTIONS MI0-COURS,[ EXECUTION A(CURACY
TOE -.5018 TRA-1.1402 TC3 -.1447 BAU .25L_0 SGT 1725.1 _ _6§1.1 S(,3 966.7
ROE -.726_ RRA-2.4560 RE3 1.0855 FAU .06832 RRT .9418 RRF -.9991 RTF -.9436
FOE 2.3513 FRA 7.4048 FC3-3.4369 BSP 13016 SC,B 4030,1 R_3 -.0519 R13 -.9977
ODE .8832 ORA 2.7078 BC3 1.0951 FSP -_025 SGJ 4003.3 5G2 528.8 THA 65.56
LAL_C_ 0ATE NOV 18 1968 FLIGHT T|NE 176.00
HELIOCENTRIC CONIC OIS_AN_E 464.310
RL i47.86 LAL .OO L0L 55.72 VL 27.863 GAL 5.97 AZL 90.55 HCA 197.85 5HA J30.27 ECC .16988
RP IO8.60 LAP .17 LOP 253.57 VP 37.753 GAP -2.01AZP 89.48 TAL 148.22 TAP 346.07 RCA 108.14
RE 64.032 GL -3.73 GP 39.31 ZAL 36.75 ZAP 61.94 ETS 342.48 ZAE 143.98 ETE 93.64 ZAC 93.79
PLANETOCENTRI( CCNIC
E3 16.556 VHL 4.069 DLA 4.04 RAL 19.07 RAO 6567.7 VEL 11.745 PTH 2,O7 VHP 4.062 CPA 37.32
LNCH AZMTH LNCH TIME L-I TINE INJ LAT INJ IONG INJ RT ASC INJ A2"MTH INJ TIME PO (ST TIH
9(3.(3(3 8 18 34 Z_95.68 -2|.45 46,68 238.36 108.94 8 56 50 1695.7
90.00 21 16 41 4688.80 15.12 199.96 236.70 65.77 22 34 50 4088.8
1OO.OO 9 41 48 2027.21 -22.4_ 26.56 237.98 110.27 10 15 36 1427._
100.00 22 36 8 4432.51 16.08 180.65 236.24 64.46 23 50 I 3832,5
110.00 10 54 24 1800.03 -25.13 8.12 236.79 113.97 II 24 24 1200.0
JI0.00 23 40 3 4232.45 18.65 164.08 234.84 60'82 24 50 35 3632.4
CIFFERENTIAL CORRE_ETIONS MIO-COUR_ E_CUTION ACCURACY
TOE -.3988 TRA -,B439 TC3 -.2514 BAU .24_ _GT 1332.9 S(,R 3407.3 _3 1174.5
R'OE -.7594 RRA-2.2677 RE3 1.0781FAU .08234 RRT .9111 _ -.99_8 RTF -.9131
FOE 3.4040 FRA 8.6622 FC3-4._O56 05P 12028 SGB 3733.3 R23 -.0423 RI3 -.9979
ODE .8fi78 ORA 2.4197 BE3 1.1070 FSP -3671 SSI 3697.2 S/o2 518.2 THA 70.40
LSA 2455.4 MSA 144.3 SSa 10.D
ELI 1651.7 EL2 140.8 ALF 59.84
ARRIVAL 0ATE MaY 13 19_9
INC .5479 VJ 30.133
APO 152,40 V? 34.894
ETC 159.99 cLP -60.97
RAP 353.63 ECC 1.2725








ST 665.7 SR 1437.5 55 2118.9
CRT .98F_ CRS .9969 CST .9959
LS4 2643.0 MSa 118._ SSA 13.0
ELI 1581.0 EL_ 100.8 aLr 65,35
LAUNCH CA TE NOV 18 ]968 FLIGHT TIME 178.00
HELIOCENTRIC CONIC
RL 147,86 LAL .00
RP 108.64 LAP -.02
RE 66.131 GL .39
PLaNE TOCENTRIC CONIC
C3 16,310 VHL 4.039
LNCH AZMTH LNCH TIME
90.00 7 43 14
90.00 21 40 4
100.00 9 8 23
]00.00 2_ 57 36
110.00 lO 25 18
110.00 0 1 6
ARRIVAL CATE M_Y 15 J969
LOL 55.72 VL 27.877 G4L
LOP 256.74 VP 37,753 GAP
GP 35.82 ZAL 36.52 ?AP
01STANCE 470.744
5.94 AZL 89.94 MCA 201.02 S.MA ]30.37 ECC .16885
-I._6 A?P 90.05 TAL 148.16 TAP 349.18 RCA 108.36
71.07 ETS 347.30 ?AE 146.90 ETE 99.42 ZaC 93.36
INC .0469 Vl 30.133
aPO 152.38 v2 34.8_3
ETC 161.39 CLP -66.42
CLA 7.88 RAL 17.57 RAC 6567.? VEL 11.734 PTH 2.07 VHP 3.758 CPa 33.40
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ _ZMTH INJ TIME PO CST TIM
2413.68 -23.85 54._O 237.81 105.74 8 23 28 1813.7
4563.97 11.50 192.58 234.65 63.95 22 56 8 3964.0
2139.07 -24.90 33.97 237.47 I07.10 9 44 2 1539.1
4313.81 12.48 173.6_ 234.1_ 62.61 24 9 30 3713.8
1898.35 -27.69 14.62 236.40 110.90 10 56 56 1298.4
4127,29 15.05 158.04 232.67 58.94 ! 9 54 3527.3
RAP 353.89 ECC 1.Z684







CIFFERENTIAL (C_RIE(TIONS MI0-(OU_SE EXECUTION ACCURACY
TOE -.27fl5 TRA -.fl409 TC3 -.3755 BAU .2422 5GT 919.2 5{.R 3327.5 SG3 1361.3
ROE -.7730 RRA-2.1127 RE3 1.0456 FAU .09453 RRT .8228 RRF -.9984 RTF -.8257
FOE 4.2457 FRA 9.7631 FC3-5.0177 BSP II090 $G6 345_.I R?3 -,0272 RI3 -.9980
BOE .8206 BRA 2.1_W]9 843 1.III0 FSP -4266 S_J 3414.4 ,_2 509.1 THA 76.90
LAUGH CATE NOV 18 1968 FLIGHT TIME IP.O._
HELIOCENTRI_ CONIC 01STAN(E 477.158
RL 147._6 LAL .OO LOL _fl.72 VL 27.889 GAL 5.92 _ZL 89.49 P'_.A _4.19 5HA 130.45 ECC .16808
RP 108.67 LAP -.21 LOP 259.91 VP 37.752 GAP -1.I1 4ZP 90,46 TAL 148,08 TAP 352.27 RCA 108.53
RC E,_.274 GL 3.50 GP 32.97 ZAL 36,60 ZAP 74.99 ET$ 351.42 ZAE |4_,82 ETE 106.42 7AC 92.42
PLANETO(:ENTRIC CONIC
C3 16.263 VHL 4.033 OLA 10.78 RAL 16.43 RAO 6567.7 VEL 11,732 PTH 2,07 VHP 3.538 OPA 29.93
LNCH AZHTH LNCH TIME L-I T|NE INJ LAT _NJ LONG INJ RT AS( INJ A_TMTH INJ T|ME PO CST TIM
90.00 7 15 31 2507.38 -25.43 60.91 237.66 102.90 7 57 18 1907.4
90.00 21 58 41 4468.95 8.61 187.10 233.45 62.92 23 13 10 3869.0
100.00 8 42 15 2L_7.65 -26.53 40,04 237.37 104._ 9 19 22 1627.7
100.00 23 14 _ 4223,91 9.61 168.55 232.91 61.56 24 25 2 3623.9
110.00 10 2 42 1975.B7 -29.45 19.96 236.40 108.19 10 35 38 1375.9
110.00 0 14 36 4048.46 12.24 153.67 231.35 57.03 I 22 4 3448,5
OIFFEEMENTIAL CORRECTION$ MI0-EOUR,_ EXECUTION ACCURACY
TOE -.1296 TRA -.2270 T(3 -,§160 BAU .2454 S,GT 561.2 SGR 3162.0 ,SG3 I522.3
ROE -.76gO RRA-I.g738 RC3 1.0036 FAU .10515 RRT .4517 Rf_ -.9979 RTF -.4563
FOE 5.0322 FRA10.6877 FC3-5.5973 BSP 10249 5G_ 3211,4 R23 -.0066 RJ3 -.9979
BOE .7799 _RA 1.986fl BC3 1.1285 FSP -4814 SG| 3172.4 ."_ 499.0 THA 85.30
CR_IT CETERMINaTION A(CURACY
ST 454._ SR 1423.8 SS 2383.6
CRT .9873 CR5 .9965 CST .9968
LSA 2_11.3 MSA ]10.1 SSA 14.7
ELI 1493.1 EL2 6_.9 aLF 77.4_
ARRIVAL CATE MAY 17 19_9
INC .5086 Vl XI.133
APO 152.38 v2 34.873
ETC 162.73 CLP -72.02
RAP 353.47 EC( 1.2677








ST 209.1 SR 138fl.5 SS 2605.6
CRT .9_20 CRS .9960 CST .9936
LSA 2957.7 MSA |11.7 SSA 15.1
ELI 1403.6 EL2 39.0 ALF 81.58
52
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69
LAUNCH DATE NOV 18 I96B
HELIOCENTRIC CONIC
RL 147.86 LAL .00 LOt. 55.72 VL
RP 108.70 LAP -.40 LOP 263.08 VP
RC 70.456 GL 5.92 G_ 30.52 ZAL
PLANKTOCENTRIC CONIC
C) 16,332 VHL 4.0410LA |3.05 RAL
LNCH AZNTH LNCH TIME L-I TINE
sO.O0 6 52 58 2584.57
90.OO 22 14 13 4393.68
1OO.OO B 21 fl 2300.38
100.00 23 26 47 4153.10
110.OO 9 44 35 2039.12
110.00 0 25 43 3987.13
DIFFERENTIAL CORRECTIONS
TOE .0380 TR4 .0972 rE3 -.C_95 BAU .2541
ROE -.7510 RRA-I.8433 RE3 .95L_ FAU .II_W_O
FOE 5.7389 FRA|1.4237 FC3-6.0LP_O BSP 9532
BOE .7fl20 BRA 1.8459 9C3 1.1639 FSP -5282
LAUNCH DATE NOV I8 1_o8





5.91AZL 89.14 PICA 207.37 5_4A
-.67 AZP 90.76 TAL 147.98 TAP
79.49 ETS 554.96 ZAE 149.81ETE
15.55 RA0 6567.7 VEL 11.735 PTH 2.07 VHP
INJ LAT ;NJ LONG |NJ RT AS( |NJ A2NTH INJ TIME
-26.49 66.31 237.74 100.39 7 36 2
6.25 182.83 232.75 62.53 25 27 27
-27.65 45.15 237.48 101.84 8 59 25
7.29 164.57 232.19 60.93 24 38 0
-50.71 24.45 236.62 105.80 10 18 34
10.00 1_0.34 2_0.55 57,J4 I 32 IO
MI0-COURSIE E_CUTJON ACCURACY
SGT 561.9 sGq 2987.0 ,S(,5 1653.6
RRT -.5084 RRF -.9972 RTF .5044
3039.4 I_3 .0187 R13 -.9970
•%1 3001.0 SGZ 481.6 THA 95.61
FLIGHT TINE 184.00
130.52 ECC .16757 INC .6608 V! 30,133
355.34 RCA 108.65 APO 152.39 V7 34.867
114.35 7AE 91.10 ETC 163.99 CLP -77.77
5.380 DPA 26.74 RAP 352.58 ECC 1.2688








ST 70.5 SR 1334.9 55 2787.7
CRT -.9768 CRS .9953 CST -.9698
L$A _089.4 HGA 117.3 SSA 15.0
ELI 1336.7 EL2 15.1ALF 92.95
ARRIVAL DATE MAY 21 1969
HELIOCENTRIC C.CNIC DISTANCE 489.919
RL 147.86 LAL .OO LCL 55.72 VL 27.905 GAL 5.9"_ A2'i.. _.65 H_ 2|0.54 SHA 130.57 ECC .16732 INK; 1.1451 VI 30.155
RP 108.73 LAP -.58 LOP 266.25 VP 37.746 GAP -.23 A2'P gO.99 TAL 147.85 TAP 358.39 RCA 108.72 APO 152.42 V2 34.853
RC 72.672 GL 7.85 GP 28.34 ZAL 37.01ZAP 84.39 ETS 358.01ZAE 149.92 ET£ IL_.7I ZAC 89.49 ETC 165.12 ELP -83.62
PLAN[TC_ENTRIC CONIC
C5 J6.480 VHL 4,060 0LA J4,86 RAL 14,87 RA0 6567.7 V_L JI.742 PTH 2.07 VHP 3.271 DPA 23.74 RAP 351.39 EC( 1.2712
LNO_ AZNTH LNCH TINE L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
gO.O0 6 34 9 2650.03 -27.21 70.97 237.95 98.16 7 18 19 2050.0 -25.80 62.59
90.00 22 27 36 4332.35 4.30 179.37 232.40 61.98 23 39 48 3732.3 .52 172.75
IGO.OO 8 3 31 2381.82 -28.43 49.55 _37.73 99.65 8 42 53 1761.8 -26.81. 4! .13
100.00 Z3 40 55 4093.79 5.38 16|.39 231.1_3 60.55 24 49 11 5495.8 1.42 154,84
110.00 9 29 41 2092.20 -31.63 _8.31 Z36.97 103.68 JO 4 34 149Z.2 -29.43 19.80
110.00 0 35 IO 39_.17 B.JB 147.72 230.09 56.69 1 40 48 3338.2 3.74 141.44
DIFFERENTIAL CCNt_CTIONS HIO-COJRSE E_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
TOE .2237 TRA .4276 TC3 -.8312 BAU .2692 5GT 97_.1 _,R 2796.9 SG3 1749.0 ST 367.7 SR J262,1 SS ?,924.6
ROE -.7186 RRA-1.7142 RE3 .8959 FAU .1199_ RRT -.87_J RRF -.9963 RIT" .8719 CRT -.994J CR5 .9942 CST -.9992
rOE 6.3249 FR411.9387 rC3-6.3032 BSP 90_ St,8 2_1,0 R23 .0439 R|3 -.9954 L$A 3204.0 N$A 124.3 SSA 14.6
BOE .7526 EIRA 1.7667 8C3 I.L_IB FSP -5667 SGI 2926.1 S¢,2 453.1 THA 107.31 ELI J514.1 EL2 38.3 ALF 106.17
LAUNCH DATE NOV 16 1968 FLIGHT TIME 186.00 ARRIVAL DATE NAY 23 1969
HELIOCENTRIC CONIC DISTANCE 496.265
RL 147.86 LAL .00 LOt. 55.72 VL 27.910 GAL 5.95 AZL 88.62 HC.A 213.71 SNA I30.61 ECC .16733 IN(; 1.5801 VJ _O.133
RP IO8.76 LAP -.77 LOP 269.42 VP 57.741 GAP .20 AZP 91.15 TAL 147.69 TAP 1.40 RCA 108.75 APO 152.46 V2 34.844
RE 74.9J9 GL 9.42 GP 26.35 zAL 57.21 ZAP 89.54 ET$ .64 ZAE 149.22 ETE 150.95 ZAC 87.71 ETC 166.11 CLP -89.49
PL4NETOCENTRIC CONIC
C3 16.692 VHL 4.O86 OLA 16.35 RAL 14.35 RAO 6567.7 VEL I|.751 PTH 2.07 VHP 3.204 OPA 20.89 RAP 350.03 ECC 1.2747
LNCH AZNTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT A$_ INJ AZI4TH INJ TIME PO CST TIN |NJ 2 L4T INJ 2 LONG
90.OO 6 18 11 2706.85 -27.69 75.D6 238.27 96.17 7 3 18 2106.9 -26.55 66.58
90.00 22 39 24 428|.38 2.66 176.52 23_.29 61.80 23 50 46 368J.4 -1.J3 169.89
100.00 7 48 42 2414.95 -28.98 53.41 238.09 97.69 8 28 57 1814.9 o27.61 44.87
100.00 23 51 34 4046.54 3.80 158.78 231.67 60.33 24 59 3 3448.5 -.18 157.25
110.00 9 17 16 2J37.81 -32.32 31.69 237.43 101.79 9 52 54 1557.8 -30.36 23.05
i10.OO O 43 25 3898.42 6.68 145.6| 2_'29.88 56.40 ! 48 24 3298.4 2.22 139.36
OIFFERENTZAL CCRt_CTICN5 NIO-OOUR_ E_ECUTION ACCURACY ORBIT OETERNINAT|ON ACCURACY
TOE .4_34 TRA .75_(_ TC5 -,_951B_J .28_4 _GT 1498.0 SGR 2593.7 SG3 1806.1 ST _81.! 5R 1173.8 $S _0J8.9
ROE -.6742 RRA-1.5857 RE3 ,8319 FAU .12_ RRT -._484 RRF -,_K_ RTI r .949l CRT -.9923 CRS .9928 CST -.9998
FOE 6.7709 FR412.2277 FC3-6.4134 BSP 6893 SC,8 2995.2 R23 .O614 RI3 -.9934 LSA 3507.5 HSA 151.7 $5A 14.3
BOE .796! 6RA !.7580 BE3 1.2970 FSP -5934 5GI 2_6.3 _Z 415.4 THA 119.34 ELI 1355.1 EL2 73.3 ALF 120.03
FLIGHT TINE J98.00 ARRIVAL DATE _4_Y 25 1969LAUNCH DATE NOV 18 1_
HELIOCENTR|C CCNIC DISTANCE _0_.589
RL 147.86 LAL .00 LOL 55.72 VL 27.913 GAL 5._ 42'1. 98.42 PICA 216.88 SK4 130.63 ECC .16758 [NC 1.5790 V| 30.133
RP 108.78 LAP -.95 LOP 272.59 VP 37.736 GAP .6_ AZP 9|.L_ TAL 147.51 TAP 4.38 RCA 108.74 APO 152.52 V2 34.835
RC 77.194 GL IO.71 GP 24.48 ZAL 37.37 ZAP 94.81 ET8 2.89 ZAE 147.86 ETE 138.51 7AC 85.86 ETC 166.93 CLP -95.29
PLAN_ TOCENTR_ C CONIC
C3 16.961 VHL 4.118 OLA 17.59 RAL 13._N_ RAO 6567.7 VEL 11.762 PTH 2.08 VHP 3.173 DPA 18.17 RAP 348.62 ECC 1.2791
LNCH A2'HTH LNCH TIN[ L-| TIME INJ LAT INJ L_NG |NJ RT AS(: INJ AZt4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 6 4 27 27_7,09 -_.01 78.7"0 _.68 94.37 6 50 24 2157.! -27.J1 70.15
90.00 _'_ 50 1 4238.48 I._ 174.13 2_2.38 61.71 24 0 40 3638.5 -2.51 167.50
1(X3.00 7 36 3 2461.70 -_:J.35 56._3 _3_1.54 95.92 8 17 fl 1861.7 -28.22 48.21
100.OO O 5 2 4OO9.J0 2.46 156.61 231.72 60.20 1 11 51 3409.1 -1.52 150.09
liD.DO 9 6 48 2177.7_ -32.84 34.70 237.97 I00.09 9 43 6 1577.7 -31.10 25.91
110.OO 0 50 46 3865.83 5.45 143.89 _'29.87 56.20 J 55 J2 3265.8 .98 137.66
OIFFE/_NTIAL CCRRECTZOI_ NZ0-_ E)(_CUTJON ACCURACY ORBIT DETERNINATION ACCURACY
TOE .6317 TRA 1.0862 .TC3-1 .I550 B/_J .3137 _T _047.0 _d_ 7_2.1 ,f_,3 1825.2 ST 999.7 SiR 1074.5 SS 3(]75.0
ROE -.62/38 RRA-I.4fl9! RE3 .7615 FAt) .12423 RRT -.9703 _ -.9938 RTF .9729 CRT -.9900 ER5 .9908 CST -.9999
FOE 7.O1'06 rR412.2992 FC3-6.34IO B$P 9080 S_ 3140.8 R_3 .0665 RI3 -.9903 LSA 3404.4 MSA 138.9 SSA 13.9
BOE .8857 _RA I .8190 Be3 I .3834 FSP -606_ 5C,I 5118.0 SG2 378.1 THA J50.54 ELl 1464.0 EL2 103.3 ALF 132.91
53
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL, 4. 1968-691
LAUNCH 0ATE NOV 18 1968
HEL IOCENTRIC CCI_II C
RL 147.B6 LAL .DO
RP JDB.BI LAP -1.13
RC 79.493 GL II.77
PLANETOC[NTRIC CONIC
C3 17.284 VHL 4.157
LNCH ATHTH LNCH TIN_
90.00 5 5Z 33
90.00 22 59 42
IO0.00 ? 25 10
100.00 0 13 42
II0.00 8 57 57
lJ0.00 0 57 25
FLI_T TINE 190.00 ARRIVAL CAT[ MAY 27 1969
01STANCE 50B.SgO
LOC 55.72 VL 27.915 GAL 6.04 AZL 68.25 HC4
LOP 275.75 VP 37.730 GAP 1.05 AZP 91.34 TAL
GP 22.71 /AL 37.48 ZAP I00.I0 ETS 4.80 lag
220.04 S_A 130.64 ECC .16809 ZNC 1.7506 vl 30.133
]47.29 TAP 7.34 RCA 108.68 APO 152.60 V2 34.827
146.00 [TE |45.|4 ZAC 84.05 _TC I67.57 CLP-|O0.96
0LA J8.64 RAL 13.68 RAO 6567,7 VEL I1.776 PTH Z.O8 VHP 3.176 0PA I5.60 RAP 347.24 ECC I.Z844
L-I TINE INJ LAT ZNJ LONG INJ RT AS_ INJ AZNTH INJ TIHE PO CST TIN INJ Z LAT INJ Z LONG
2602.19 -28.20 8I .gig 239.J7 91.73 6 39 16 LP202.2 -27.52 73.38
4202.09 .11 172.10 232.6Z 61.68 24 9 44 3602.1 -3.68 165.46
2503.52 -29.61 59.9"Z 239.07 94.32 B 6 54 1903.5 -2B.69 51.23
3975.99 1.34 I54,79 231.94 60.|3 I I9 58 3376.0 -2.64 148.27
2213.28 -33.23 37.39 2_8.60 98.53 9 34 50 1613,3 -31.69 28.50
3839.00 4.43 142.47 230.01 56.07 Z I 24 3239.0 -.05 136.26
OIFFERiF.NTIALC_RRECTIONS
TOE .8415 TRA 1.4027 TC3-I._056 BAU .34|6
ROE -.5583 RRA-I.3337 RC3 .693! FAU .12_Z88
Fp[ 1.1982 FRAI2.1498 FC3-6.1533 8SP 9_60
BO[ 1.0107 6RA 1.9355 gC3 1.4781FSP -60_
N|0-COJR_E_ EXECUTION ACCURACY
SGT 2586._ .%R Z164.g SG3 180S.9
RRT -,9781 RRF -.99|4 RTF .9828
sr_ 3372.7 R23 .0597 R13 -._JI6
8_| 3354.8 S_Z 34_.4 THA I40.|8
ORBIT OET[RNINATION ACCURACY
ST 1312.9 SR 664.9 SS 5086.7
CRT -.9868 CRS .9877 CST -.9999
L$A 3487.2 MSA 145.8 SSA 13.6
ELI 1624.4 EL2 I26.2 ALF |43.60
LAUNO_ OATE NOV IB I968 FLIGHT TINE 19'Z.00 ARRIVAL OATE HAY 29 1969
PIlL IC(ENTRI C CONIC
RL 147.86 LAL .00
RP ID_.83 LAP -J.30
RC 61.813 GL 12.63
PLAN[ TOCENTR.r C CONIC
C3 JT,_l _ 4,_3
LN(H ATHTH LNC_ TINE
9(].00 5 42 13
90.00 23 8 36
IO0.O0 1' 15 48
100.00 0 21
110.OO 8 50 _5
1 IO.OO 1 3 30
DISTANCE 515.J67
LOL 55.72 VL 27.914 GAL 6,|! AZL 68.10 PICA 223.21 5NA 130.64 ECC .16884 INC 1.9009
LOP 278.92 VP 37.722 GAP 1.48 AZP 9J.39 TILL 147.05 TAP I0.26 RCA 108,58 APO J52.69
GP 21.04 ZAL 37.55 ZAP 105.29 ETS 6.42 ZA,I[ I4_,80 ETE 150.75 ZAC 82.34 ETC 168.03
OLA J9,53 RAL J_,_iO RAO 6_67,7 VIEL JJo792 PTH 2,08 _.IP 3.208 OPA J3,_0 RAP 345.97
L-Z TINE JNJ L_T _NJ _ INJ RT AS( INJ A_4TH ]NJ TII4_ PO C$T TIN _NJ E LAT
2843.15 -28._9 84.98 239,15 91._ 6 Z9 _6 2243.2 -27.82
4111.15 -,89 1?0.37 _33.00 61.7'0 24 18 7 3571.I -4.67
2541.39 -29.77 6_.7_ _39.69 92.85 ? 56 9 1941.4 -29.06
3948.15 .40 J53._6 232.28 60.If I 27 27 3348.J -3.58
2245.34 -33.5_ _,85 239.:30 97.J| 9 27 51 1645.3 -32.18
_16.66 3.60 I41.3Z 230.29 55.98 2 7 ? 3217.0 ".89
01FrER[NTIAL (C_RECTIOqS
TOE 1.0313 TRA 1.7053 TC3-1.4416 8AU .3712
RO[ -.4913 RRA-I.ZI33 RC3 .6248 FAU .I|9"_9
FOE 7.1797 FRAIl.B242 FC3o5.8474 B,_P |0522
BOIE 1.1604 _RA 2.0<2L_ 8C3 1.5721FSP -6023
MIO-C.OURS_ EXECUTION ACCURACY
SGT 3099.9 SGR |9_0.5 SG3 |754.8
RRT -.9_01 _ -._84 R1T .9876
3_2._ R_3 .0472 RI3 -.9916













ST 1613.4 SR 852.1 SS 3064.0
CRT -.962I CR5 .9632 CST -.9999
LSA 3562.8 NSA 152.4 SSA 13._
ELI 1819.0 EL2 J4_.4 ALF 152.40
L*UNCH 04TE NOV 18 1968
HELIOCENTRIC CONIC
RL 147.86 LAL .00
RP I08.85 LAP -|.47
RC 84.153 GL 13,39
PLANETOCENTRIC CONIC
C3 J8.096 VHL 4.254
LNCH A_MTH LNCH TIM_
90.00 5 33 I3
9D,OO 23 16 52
I(30.OO 7 7 43
10_.00 0 28 59
IIO,O0 8 44 4
110.00 I 9 8
FLIGHT T|I( 194.00
DISTANCE 521,4Z1
LGL 55.72 VL 27.912 GAL 6.I9 AZL 87.97 HCA 226.38 SMA 130.62 ECC .I6983 vi 30.J33
LOP 282.08 VP 37.715 G4P I._0 A_P 91.40 T4L I46.77 TAP 13,I5 RCA J08.44 V2 34.8_3
GP J9.46 ZAL 37.55 ZAP 110.31ETS 7.77 _AE I4].42 [TE 155.38 ZAC 80.R2 CLP-I|I.60
OLA 210.29 R4L |3.4J RAO 6567.7 VEL 11.810 PTH 2.09 VHP 3.269 _PA I0.98 RAP 344.85 ECC 1.2978
L-| TIHE INJ LAT INJ LCNG INJ RT 45_ INJ A_ITH ]NJ TIM_ PO CST TIM INJ 2 LAT INJ 2 LONG
2680.74 -28.32 87.73 240.40 89.86 6 21 |4 2280.7 -28.04 79.07
4144.88 -1.74 168,9I 233,5D 61.73 24 25 _7 3544,9 -5,5J I62,25
2576.01 -29.86 65.29 240.37 91.50 7 50 39 I976.0 -29.33 56,5Z
3924.83 -.39 151.96 232.75 60.11 I 34 24 3324.8 °A.37 145.45
2274,59 -33,75 42,J0 _40.0B 95,79 _ 2J 58 J674,6 -32,58 33.06
3799.03 2.9I J40._ _30".6e 55.e3 _ 12 27 319_.0 -I.5_ I34.18




OIFFERENTIAL CORRECTIONS NIO-COUR_E EXECUTION ACCUR4CY
TOE 1.2552 TRA 1.9933 TC3-J.5611 BAU ,4Oil _T 35?9.8 _ I746.4 S_5 1680,O ST I896.7 SR
ROE -.4230 RRA-I.IOII RC3 .5583 FAU .11_ RRT -,9788 _ -._42 RTF .9_0E CRT -.9749 CRS
fOE 7.O431 FRAIl.3729 FC3-5.4_6 BSP 11343 S_ 3983,1R_3 .0344 R13 -.9923 LSA 3635.2 HSA
8OE 1,3246 _A 2.2772 B(3 |.6579 F,SP -5846 SG| 3970.| _2 322.3 THA I54.29 ELI 2030.6 EL2
LAUNCH 0ATE NOV 18 1968 _LIGHT T_I_ I_.OlO ARI_IVAL _4TE JUN 2 1969
HELIOCENTRIC CONIC 0ISTANCE 527.649
RL 147;86 LAL .00 LGL 55.72 VL 27.gO9 GAL 6.29 AZL 87.85 HCA _L_9.54 SMA 1_0.60 ECC .17|08 INC _.1544 Vl 30.I_3
RP 108.87 LAP -1.64 LOP 283.24 VP 37.?07 GAP 2.32 _2P 91.40 TAL |46.47 TAP I6.01RCA ]08.26 APO I52.94 V2 34.807
RC 66.508 GL 14.OO GP 17.99 Z/_. 37.51 ZAP lIS.I! ET5 8.gO ZE |38.99 ETE I59.I3 ZAC 79.52 ETC 168.45 CLP-JI6.49
PLANETOCENTRIC CONIC ...............
C3 I8.590 VHL 4.3|20LA _D.95 RAL 13.40 RAO 6567.8 VEL II.B3I PTH _.10 VHP 3.353 0PA B_98 RAP 343.93
LNCH AZNTH LNO_ TINE L-I TINE _NJ LAT INJ _ INJ RT AS(: |NJ A2)4TH INJ TIN£ PO CST TIM INJ 2 LAT
90.00 5 25 24 2915.50 -28.28 gO.27 24I.IE 88.58 6 I3 59 2315.5 -Z8.18
90.00 23 24 35 4122.73 -2.43 |67.67 _34.11 61.78 24 33 I8 3522.7 -6.21
IOO.OO ? O 46 2_07._I_ "_9.89 67._ _4|.I4 _IO._5 ? 44 14 _8.0 -2g.54
_00.00 0 3_ 50 39135.50 -1,05 150.9'Z 233,3_ 60.I2 I 40 55 3305.5 °5,02
110.00 8 38 43 2301.55 -33.91 44.19 240.94 94.57 9 17 5 I701.5 -32.91
IIO.OO I I4 23 3784.68 2.37 139.6_ 2_j.I9 _5.89 2 17 _7 3184.7 -2.13
DIFFERI[NT-IAL CORRECTIONS MIO-r..OURSE EXECUTION ACCURACY
TOE 1,4510 TRA 2.165J TC3-1.6603 BAU .4307 S_T 4019.4 S_R 1556.4 S_3 I588.1
ROE -.3532 RRA -,9980 RC3 .4964 FAU .|0683 RRT -.9730 RRF -.978_ RTF ,9917
FeE 6.8103 FRA!O._319 _C3-4.9752 BS@ I2655 SG6 4310.3 R23 .O_M RI3 -.9928















ST 2157.4 SR 635.9 ss 19_.8
CRT -.9639 CRS .9659 CST -.9999
LSA 370j.8 MSA 164.5 SSA 17.9
ELI 2243,3 EL2 I6E.8 ALF I6_,05
54
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-G9
LAUNCH DATE NOV 18 1968 FLIGHT TINE 198.00 ARRIVAL CATE JUN d ]969
NEL|OEENTR|C CONZC
RL 147.66 LAL .00
RP 106.89 LAP -1.80
RC 88.877 GL 14.50
PLAN[TOCENTR|C CONIC
C3 19,148 VHL 4.}76
LNCH AIMTH LNCH TZI_
90.00 5 18 39
90.00 23 31 49
IOO.00 6 54 52
100.00 O 42 14
110.OO B }4 17
110.OO J 19 18
DIFFERENTIAL CORRECTIONS
TDE 1.6398 TRA 2.5242 TC3-|.7357 _AU .4562
ROE -.2907 RRA -,9058 RC3 .4379 FAU .09662
FOE 6.5233 rRA|O.2526 FC3-4.4590 B$P 15737
BOE 1.6654 BRA 2,6819 BC3 1,7901 FSP -5281
DISTANCE 533.854
LOL 55.72 VL 27.904 GAL 6.41 AZL 87.74 HCh 232.71 St4A 130.56 ECC .17256 INC 2.2637 Vl 30.133
LOP 288.40 VP 37.698 GAP Z.74 AZP 91.37 TAL 146.13 TAP 18.83 RCA 108.03 APO 153.10 v2 34.802
GP 16.62 ZkL 37.41ZAP 119.64 ETS 9.84 ZAE 136.61ETE 162.17 ZAC 78.47 ETC 166.47 CLP-JZI.07
0LA 21,51 RAL 13.46 RAO 6567.8 VlEL 11.854 PTH 2.10 VHP 3.461 0PA 7.19 RAP 343.22 ECC 1,3151
L-| T|N[ INJ LAT |NJ LONG ]NJ RT ASC |NJ A_4TH |NJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
2947.85 -26.21 92,63 241.9} 87.40 6 7 47 2347.8 -_8.27 83.97
4104.30 -3.05 166.64 254.81 61.83 24 40 15 3fl04.5 -6.79 159.96
2637.64 -29.88 69.87 241.99 89.09 7 38 49 20}7.6 -29.69 61.07
3889.74 -1.58 150.06 2}4.00 60.I5 I 47 } }289.7 -5.54 143.51
2326.6I -34.05 46.J4 241.88 93.42 9 13 3 1726.6 -3}.18 37.00
3773.53 1.94 139.05 23J.80 55.87 2 22 12 317}.5 -2.fl5 132.65
NJC-C.._,_,_ EXlECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY
_T 44L_3.3 _ J564.6 SG3 1467.5 ST 2}97.5 SR 539.7 5S 2663.5
RRT -.9687 _ -.9709 RTF .9925 CRT -.9470 CR$ .9496 CST -.9999
_,_ 4632.I I_} .0164 RI3 -.99}1 L$A 3769.6 HSA 170.0 $$A 12.8
• 11 4620.4 SG2 3_9 _A ;6}.03 £L1 2451.7 ELf 169.5 ALF 167.91
LALk_04 DATE NOV 18 l_ FLIGHT TIN£ _IX],0_ ARRIVAL 0ATE JUN 6 1969
HELIOCENTRIC CONIC
RL 147.86 LAL .00
RP 108.90 LAP -1.96
RC 91.256 GL 14.90
PLANETOCENTRIC CCINIC
C3 19.77} VHL 4.447
LNO'd AZ14TH LNCH TINE
90.00 } 12 53
90,00 23 38 36
100.00 6 49 53
100.O0 O 48 I3
llO.00 8 }0 :_
I10.00 1 23 56
OIrF£RENTIAL C.CRA_CTIONS
TOE I .8169 TRA 2.7681 TC}-I .7939 B_J ,4852
ROE -.2288 RRA -,82}O RC} ,3874 FAU ,09056
FOE 6.1854 FRA 9.6461 FC3-3.9649 B_ 14836
BOE 1.8313 BRA 2.8879 Be3 1.8353 FSP -4956
OISTANC£ 540.0S2
LOt. 55.72 YL ZT.Bg6 GAL 6.54 A2'L 87,64 I_ 235.87 SI4A 130.52 ECC .1743} IN( 2.3641 Vl 30.1}3
LOP 29I.}7 VP }7.689 GAP 3.16 AZP 91.33 TAL 145.76 TAP 21.6} RCA 107,77 APO 153.27 V2 34.797
GP 15.36 ZAL 37,26 ZAP 123._ ET$ 10.63 ZA_ 1}4.33 ETE I64.61 ZAC 77.69 ETC 166.41 CLP-125.34
OLA L_,0I RAL 13,59 RA0 6_7,8 V[L J|,BSJ PTH 2,11VHP 3.569 0PA 5,62 RAP 342.73 ECC !.3254
L-| T;14E ;NJ LAT INJ _ INJ RT AS( INJ AZNTH INJ TII_. PO CST TIN INJ 2 LAT INJ 2 LONG
2978,10 -L_.09 94.1M 242.62 86.30 6 2 }I 2378.1 -28.31 86.18
4089.28 -3.53 165.80 235.61 61.89 24 46 4} 3489.3 -7.26 159.11
2665.37 -29.83 71.93 242.98 88.01 7 34 18 2065.4 -29.79 63.12
3877.25 -2.01 149.37 234.76 60.I7 I 52 51 3277.2 -5.96 142.82
2350,09 -34.I| 47,97 242.90 9"_.34 9 9 49 1750.1 -3}.41 38.80
3765.29 1.62 138.62 Z32,50 55,85 2 _6 42 3165.} -2.87 I}2.41
N|O-(.OURSI_ ElOCUTiON ACCURACY ORBIT _[TERNINATION ACCURACY
S_T 4777.6 _ l_30.4 S_3 1381.5 ST 2610.5 SR 452.5 SS 2768.0
_T -.9595 RRF -.9606 RTF .993(J CRT -.9199 CRS .9235 CST -.9999
S(_ 4933.5 R23 .0110 RI} -,9933 LSA }827,6 NSA 175,2 SSA 12,7
•._1 49_2,0 S_ }38.6 THA 166,05 ELI 2643.7 £L_ 175.2 ALF 170.90
LAUNCH 04TE NOV ]8 1968 FLIGHT TIRE 20_.00 ARRIVAL _h TE JUN 8 1969
HELIOCENTRIC CONIC 0ISTANC£ 546.184
RL 147.86 LAL .00 L(_- 55.72 VL 27.891 G4L 6.69 AZL 87.54 HCA 239.0} S.Mk 130.47 ECC
RP IO8.92 LAP -Z.11 LOP 294.7} VP 37.680 GAP 3.59 AZP 91._7 7AL 145.36 TAP 24.}9 RCA
RC 93.644 GL 15.22 GP 14.22 ZAL }7.07 ZAP 127.87 ETS 11.31 ?A£ 1}2.19 ETE 166.58 ZAC
PLAN[TOCENTR|C CONIC
C3 L>O.473 VHL 4.52_ CLA 22.43 RAL 1}.78 RAD 6}67.8 VEL 11.910 PTH 2.12 VHP 3.735 0PA
LNCH AZMTH LN_H TII4[ L-I TII4E INJ LAT INJ LONG INJ RT A_C [NJ AZNTH INJ TIM_
90.00 fi 8 2 3(306.50 -27.95 96.90 24}.76 B5.27 5 58 8
90.00 Z} 44 58 4077.45 -3,91 165.14 2}6.49 61.9} 24 52 55
IOO.OO 6 45 45 2691.40 -29.75 73.86 24}.92 86.99 7 30 37
100.O0 0 53 51 3867.78 -2.33 I48.85 2}5.61 60.19 I 56 19
110.00 8 27 46 2372.24 -}4.16 49.70 244.00 91.32 9 718
110.00 1 26 _ 3759.71 1.41 138.3} 23}._8 55.84 _ 30 59
DIFFERENTIAL CORRECTIONS MI0-COURSIE EXECUTION ACCURACY
TDE 1.9853 TRA 3.0019 TC}-|.83L_O BAU .51OI S6T _097.0 ._R 1095.1 S(,3 1276.1
RDE -.1712 RRA -.7_0} RC} .}424 FAU .08236 I_T -.9468 RRF -.947J RTF .9932
FOE 5.8311 FRA 9.0494 FC3-3.4829 BSP 15870 _ }Zl},} R_3 ,0073 RI} -.9934
BOE 1.9927 8RA 3.0942 BE3 1.8637 FSP -4619 S_1 5201.9 SGZ 345.2 THA 1F_.45
.17635 INC 2.4572 Vl 30.133
107.46 APO |53.47 v2 34.793
77.17 ETC 166.27 CLP-129.29
4.27 RAP }42.47 ECC 1.3369








ST 2800.8 5R }77.0 S$ 2668.0
CRT -.8767 CRS .8816 CST -.9999
LSA 3882.} MSA 180.2 SSA 1_.6
ELI 26_-°0.} EL2 180.1ALF 17}.24
LAUNCH DATE NOV 18 1968 FLIGHT T|I_ 204.00 ARRIVAL CATE JUN JO 1969
HELIOCENTRIC CONIC 0ISTANCE }52.309
RL 147.86 LAL .00 LO.. }5.72 VL E7.88_ GAL 6.85 AZL 87.46 _ 242.19 S_A 1_0.41 ECC .17863 INC 2.5443 Vl ]O.133
RP 108.93 LAP -2.25 LOP Z97,89 VP 37.670 GAP 4.02 _ZP 91,19 7AL 144.93 TAP 27,12 RCA 107,11APO 15}.70 V2 }4,789
RC 96.038 GL 15.46 GP 13.18 ZAL _H_.B) ZAP 131.56 ETS 11.90 ZA_ 1}0.21 ETE 168.17 ZAC 76.91 ETC 168.11 CLP-132.95
PLAN[TOCENTR;C CONIC
C3 21.253 VHL 4.610 OLA _'2.79 RAL 14.02 RA0 6567.9 VEL J1.943 PTH _.I} VHP }.898 OPA 3.12 RAP 342.42 ECC 1.3498
LNCH A2'NTH LNCH T|HE L-! TJNE |NJ LAT |NJ LON_ INJ RT 45_ _NJ AZNTH _NJ TIINE PO CST TIM INJ 2 LAT INJ Z LONG
90.00 5 4 I 30}3.2} -27.79 9_.84 244.85 B4.}l 5 54 34 2453.3 -28.28 90.21
90.OO 23 50 36 4068.6} -4.19 164.64 237.45 61.97 24 5_ 44 3468.6 -7.91 157.94
100.00 6 4_ _6 2715.95 °29.65 75,_ 245.01 86.04 7 27 42 _115.9 -29.89 66.88
100.OO 0 59 8 3861.17 -2.fl5 148.49 236.55 60.21 2 3 29 3261.2 -6.50 141.92
110.00 8 25 34 2393.27 o34.18 51.3_ 245.18 90.35 9 5 27 1793.3 -3}.76 42.12
110.00 I 32 29 37}6.61 1.29 138.17 234.15 }5.84 2 35 6 3156.6 -5.20 131.96
OXFFERENTIAL CORRECTIOt_ M_0-(._UR_E _XECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TOE 2.1449 TRA 3.2276 TC3-1.8_14 eu_u .5330 _7 5380.8 S(,R 97'7.6 ,%3 1174.1 ST 2968.7 SR 313.9 $S 2565.7
ROE -.1176 RRA -.686} RC3 .3028 FAU .07433 RRT -.9}02 _ -.9"296 RTF .993_ CRT -.8076 CRS .8142 CST -.9999
rOE 5.47}6 FRA 8.4768 FC}-}.02BO BSP 16838 _ }468.9 1_3 .0047 R13 -.9933 LSA 3932.0 _SA 184.P 554 12.6
80E 2.1482 8RA 3.299_ BC3 I .8760 FSP -4282 S_I 5457.5 ,%2 353.9 THA 170,}7 ELI 2979.5 EL2 184.4 ALF 175.10
55
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH CATE NOV ]8 1968 fLIGHT TIME _06.00
HELIOCENTRIC CONIC 0ISTANA_f" 558°405
RL 147,86 LAL .00 LOL 55.72 VL 27.873 GAL 7.04 AZL 87,37 HCA 245,35 SNA
RP 108.94 LAP -Z.39 LOP 301.05 VP 37.661 GAP 4.45 AZP 91.10 TAL 14A.47 TAP
RC 98.436 GL ]5.64 GP |_._4 ZAL 36.34 ZAP 13_.00 ITS |2.A_ ZA_ 128.40 IT[
PLANE TOCENTRIC CONIC
C) Z2.JZI VHL 4.703 OLA 23.10 RAL 14.32 RAO 6567.9 VEL 11.979 PTH 2.13 VHP
LNCH AZNTH LNCH TDAE L-I Till[ IN! LAT IN! LOI_ IN! RT 45_ |NJ AZMTH IN! TIN[
9(3.00 5 0 48 3058.51 -27.60 100.67 245._ B).A2 5 51 47
90.00 0 0 27 4062.69 -4.)8 J64.31 2_8.50 62.00 1 8 9
I00.00 6 39 51 2739.18 -29.53 77.39 246.18 85.15 7 25 30
100.00 I 4 5 3857,26 -2.68 J48.27 237.56 60.22 2 ,9 23
110,00 8 24 0 2413.34 -34.18 52.91 246,44 89.42 9 4 |3
110.OO l 36 _6 3755.86 1.26 J_q_l. J3 "_35.10 55.84 2 39 2
01FFERENTIAL CORt_[CTICNS MIO-COJR_ EXECUTION ACCURACY
T0E 2.2977 TRA 3.4483 TC3-1.8531 BAU .5537 `%T 5633.0 _ 876.6 `%3 1077.6
ROE -.0682 RRA -.6307 RE3 .2681 Ir/KJ .06,F_2 /i_T -.9068 _ -.9074 RTF .9931
FOE 5.1261 FRA 7.9389 FC3-2.6073 BSP 17723 5(_ 5700.8 R_3 .00_ RJ3 -.9932
60_ 2.2987 _A 3.5055 Be3 J .8723 FSP -3954 5_1 5689.3 _ _.2 THA 17! .92
ARRIVAL 0ATE JUN 12 1969
1)0.54 ECC .|8119 IN(: 2.6265 Vl 30.133
29.83 RCA 106.72 APO !53.95 V2 )4.787
169.46 ZAC 76.88 ETC 167.92 CLP-I)6.)4
4.077 OPA 2.17 RAP 342.58 [CC 1.3641








ST 3116.8 SR 264.1SS 2464.5
CRT -.6999 ORS .7087 CST -.9999
LSA 3977.7 MSA 189.1 SSA 12.6
ELI 3122.3 £L2 188.3 ALF 176.59
LAUNCH OAT[ NOV 18 1968 FLIC_HT TIN[ _.00 ARRIVAL CATE JUN 14 1969
130.26 ECC .18404 INC 2.7046 Vl 30.133
32.50 RCA 106.29 APO 154.24 V2 34.785
I"}'0.52 ZA( 77.08 CT( 167.?_ CLP-139.49
HCLIOCENTRIC CONIC OISTM_E _4.472
RL 147.86 LAL .00 LO. 55.72 VL 27.862 GAL 7.25 42_ 87.30 PiCA 248.51 S_AA
RP 108.94 LAP -2.52 LOP 304.21 VP 37.651 GAP 4.89 421_ 90.99 TAL 143.99 T_P
R( !00.837 GL 15.75 GP JJ.39 ZAL ]6.22 2AP !._16.|8 ITS I2.g| ZA_ !26.75 CTC
PLAN[TC([NTRJ( CON|C
C3 23.085 VHL 4.805 OLA 23.37 RAt. 14.66 RAO 6567.9 _EL !2.0!9 PTH 2.J5 VHP
LNCH A2_tTH LN_ TIN! L-J TIN! IN] I.AT ]NJ LONG XNJ RT ASC JNJ kZNTH
90.00 4 58 22 3082.40 -27.40 J02._9 _47.i6 82.57
90.00 0 5 _3 4059.54 -4.48 !64.13 239.6l 62.01
100.00 6 37 58 2761.24 729.39 79.02 247.42 84.30
lO0,00 ! 8 44 M55.93 -2.73 148.a3 Z_.64 (_O.L_Z
110.00 8 23 I 2432.61 -34.16 54.4! 247.77 88.53
J_O.O0 I 40 lJ 3757.33 1.32 !38.Z0 _.J2 55.84
OIFF_R1ENTIAL COR'Iq[CTICI, L_
70( 2.4466 TRA 3,_9 T_3-1._347 _AU °5709
ROE -.0227 RRA -.5823 RC3 .23_1F/U .05902
FO£ 4.8005 FRA 7.4463 F(3-2.2|33 B_P 18468
BOE 2.4467 _RA 3.7149 B(3 1.8499 _,SP -_25
NI0-COUR_ EXECUTION ACCURACY
`%T 5859.7 `%R 790.5 `%3 988.4
_RT -.882J RRF -.B60D RT!r .9929
S¢,6 5912.8 R_3 .0013 R13 -.9929
SGI 5901.2 S(,2 369.7 fHA |7_.1g
4.271 0PA 1.39 RAP 342.92 ECC 1.3799
IN] TIN! -PO CST TIM IN] 2 LAT IN] 2 LONG
5 49 44 2482.4 -_8.15 93.80
I 13 19 3459.5 -8.19 157.4_
7 23 59 2J61,2 -29.87 70.25
2 13 0 3_55.9 -6.67 141.63
9 3 37 1832.6 -33.98 45.17
2 42 48 3157.3 -3.17 132.00
ORBIT 0ETERtAINATION ACCURACY
ST 3249.5 SR 228.7 SS 236_.3
CRT -.5437 CRS .5548 CST -.9999
LSA 4022.8 NSA 192,9 SSA J2.7
_LI 3251.9 EL2 JgJ.B ALF 177.B0
LAUNC_ D_TE NOV 1_ 196_
HELIOCENTRIC CONIC
RL 147.86 LAL .DO
RP 108.95 LAP -2.64
RC ]05.240 GL 15.81
PLANETC_ENTRIC CONIC
¢) _4.157 VHL 4.915
LNCH A_NTH LN_H TIN_
90,00 4 56 38
90.GO 0 10 29
_0.00 6 36 45
ZOO.GO I 13 4
110.0(3 8 22 34
110.OO | 43 44
FL]_T rJ_AE 2JD,DO AReJYAL D_TE
01STANCE 570.507
LC_ 55.72 VL 27.851 GAL 7.47 AZL 87.27 PICA 251.67 SMA 130.IB [CC .18719 INC 2.779) Vl 30.133
LOP )07.37 VP 37.642 GAP 5.34 ATP 90._7 TAL 143.48 TAP 35.15 RCA _05.81 APO ]54.5_ V2 _4.784
GP 10.6) 7AL 55.86 Z_P 141.14 ETS 1).38 ZAE 125.26 £T[ 171.39 74( 77.47 [TC 167.54 CLP-142.40
0L4 23.59 RAL i5.05 RA0 6568.0 VEL 12.064 PTH 2.16 VHP 4.479 0PA .78 RAP 343.43 £CC ].3976
L-I TIN[ IN! LAT IN! LONG IN! RT A_ IN! A_ATH IN! TIN[ P_ CST T_M IN! 2 LAT IN! Z LONG
3105.03 -27.19 104.01 248.45 81.79 5 48 23 2505.0 -28.05 95.45
4059.09 -4.50 164.11 240.80 62.01 ! 18 9 3459.1 -8.21 157.39
2782.25 -29.24 80.56 248.75 83.50 7 25 7 2182.3 -29.83 71.81
38_.I0 -2.69 148.27 239.80 60.22 2 17 21 3257.I -6.63 14].70
2451.213 -34.11 55.86 249.19 87.67 9 3 25 1851.2 -34.06 46.62
)760.9'2 1.46 138._ 2)7.2! 55._4 2 46 25 3160.9 -3.O3 13_.19
JUN 16 J969
OIFFERENTIAL CORRECT ION5
T0( 2.5870 TRA 3.88(d3 TC3-1.8076 8AU ._877
ROE .02/_0 RRA -.3394 RC3 .2JO_. FAU .057.36
FOE 4.4864 FRA 6.9874 FC3-| .8765 BSP 19213
_E 2.5871 _A'A 3.9232 8C3 1.8198 FSP -3335
LAUNCH 0ATE NOV 18 !!_>l_
NIO-COURSE EXECUTION ACCURAC_ ORBIT OETERNINATION ACAURAC_
S_T 6_6.9 SGR 7!7.0 SG3 905,2 ST 3361.] SR 2_07.2 SS 227].7
RR7 -,BAgA _ -,8463 RTF ,9926 CR7 -,33_D CeS ,35J4 (ST -,9999
6099.2 1_3 ,0001 R13 -.9926 LS# 4057.3 Hs_ 196.6 ssA 12.7
•%1 6087.6 `%2 376.4 THA 174.24 ELI 3361.8 EL2 195.0 ALF 178.80
FLIQAT TIN[ 212.00 AREIVAL OATE JUN 18 ]969
01STANCE 576.508
LOL 55.72 VL 27.838 GAL 7.72 421. 87.15 PICA 254.83 S_AA 130.09 ECC .19066 IN( 2.8514 Vl 30.133
LOP 310.54 VP 37.632 GAP 5.80 _ZP g0.75 TAL 142.94 TAP 37.78 RCA 105.29 APO 154.90 V2 34.783
GP 9.94 ZAL 35.46 ZAP 143.90 ET$ 13.85 Z/_E 123.92 ETE 172.11 ZAC 78.05 _TC 167.36 CLP-145.1_
HELIOCENTRIC CONIC
RL I47.86 LAL .DO
RP 108.95 L_P -2.75
RC 105.643 GL 15.82
PLANETC_.£NTRIC CONIC
C3 25.347 _ 5.0)5 DLA
LNCH A2_ATH LNCH TXN[ L-| TZNE
gO.O0 A 55 36 3!26.50
100.00 6 )6 9 2_02.33
1OO.DO 1 17 6 3860.68
IIO.GO 8 22 37 2469.22
110.00 1 47 7 3766.55
OIFFER1ENTIAL CORRECTION5
TOE 2.7236 TRA 4.10_4 TC3-I.7675 _AU .6023
ROE .0598 RRA -.5014 RC) .!871 FALl .04818
FOE 4:1953 FRA 6.5705 FC3-1.5775 BSP 19882
80E 2.7242 BRA 4.1359 BC3 1.7774 FSP -5064
23.77 RAL 15.49 RAO 6568.0 V[L 12.113 PTH 2.17 VHP 4.700 0PA .31 RAP 344.10
IN] LAT |NJ _ |Nj RT ASC IN] AZ_TH IN] TIN! PO (ST TIN _NJ 2 LAT
-26.98 !05.54 249.81 81.05 5 47 43 2526.5 -27.94
-29.08 82.03 250.15 82.75 7 L_ 51 TZ02.3 -29.18
-2,57 148.46 2A1.02 60.21 2 21 27 3260.7 -6.51
-34.05 57.27 250.G8 86.84 9 3 47 !869.2 -34.12
1.67 1_8.69 2_8,38 55.85 2 49 54 3166,5 -2.82
NI0-COURSE EXECUTION ACCURACY
,%7 623_.0 `%R 65A,9 `%3 829.1
RRT -.8104 RRf" -.E06_ RTF .9923
`%B 6266.3 R23 -.0(310 R13 -.9923










ST )457.7 SR 199.1 SS 2179.7
CRT -.liD2 ORS .1253 CST -.9999
LSA _087.4 MS_ 199.8 SSA 12.7
ELI )457.8 EL2 197.9 ALF 179.64
56
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691
LAUNCH DATE NOV 18 1968
HELIOCENTRIC CCNIC
RL 147.86 LAL .00
RP 108.95 LAP -2.g6
RE 108.045 GL 15.78
PLANE TOCENTRI( CONIC
C3 26.669 VHL 5.164
LNCH AZNTH LNCH TII,_.
9(3.00 4 55 14
90.00 0 19 3
100.00 6 36 8
100.00 1 20 50
110.00 8 23 9
110.OO i 50 19
DIFFERENTIAL CGRR_C T IONS
TOE 2.8572 TRA 4.3289
ROE .0972 RRA -.4674
FOE 3.9270 FRA 6.1950
8DE 2.8588 8RA 4.3540
FLIGHT TIE 214.00
DISTANCE 582.474
LOL 55.72 VL 27.825 GAL 7.99 AZL 87,08 HCA 257.99 SI4A
LOP 313.70 VP 37.623 GAP 6.26 /_P 90.61 TAL 142.39 TAP
GP 9.33 ZAL 35.04 ZAP 146.47 ETS 14.33 ZAE 122.70 ET£
OLA 23.91 RAL 15.95 'RA0 6568.1 VEL 12.167 PTH 2.16 VHP
L-I TINE ]NJ LAT |NJ LONG |NJ RT AS( INJ A2_ITH |NJ TII4E
3146.89 -26.75 107.00 251.26 80.35 5 47 41
4066.04 -4.27 164.50 243.36 61.98 1 26 49
2821.56 -28.90 83.44 251.63 82.03 7 23 I0
3866.60 -2.37 146.79 242.31 60.19 Z 25 17
2486.77 -33.98 58.65 252.26 86.04 9 4 36
3774.i6 1.96 139.08 239.61 55.87 ,3 53 13
NI0-COURS£ EXECUTION ACCURACY
TC3-1.7160 8AU .6147 SGT 6386.9 SGR 602.5 SG3 759.7
RC3 .1663 FAU .04048 RRT -.7646 RRF -.7602 RTF .9919
FC3-1.3141 8SP 20485 _ 6415.3 RZ3 -.0D19 R13 -.9919
BC3 I .7240 rSP -2814 5G1 6403.6 SG2 387.1 THA 175.86
LAUNCH DATE M3V IB 1968 FLI_T TD4E 216.00
ARRIVAL DATE JUN 20 1969
l]O.O0 ECC .19447 INC 2.9214 VJ 30.133
40.38 RCA 104.72 APO 155.26 V2 54.785
172.72 ZAC 78.79 ETC 167.20 CLP-147.65
4.936 DPA -.02 RAP 544.91EEC 1.4389








ST 3540.6 SR 201.6 SS 2092.3
CRT .1029 CR5 -.0870 CST -.9998
LSA 4112.6 NSA 202.6 SSA 12.8
ELI 3540.7 EL_ 200.5 ALF .54
ARRIVAL DATE JUN 22 1969
261.15 SNA 129.90 ECC .19863 INC 2.9897 VI 30.155
141.61 TAP 42.97 RCA 104.10 APO 155.71 V2 34.784
121.61ETE 173.23 ZAC 79.67 ETC 167.05 CLP-150.02
HELIOCENTRIC CONIC 0ISTJd_CE 588.401
RL 147.86 LAL .00 L(_ 35.72 VL 27.811 GAL 8.28 AZL 87.01 14_
RP 108.94 LAP -2.95 LOP 316.86 VP 37.613 GAP 6.74 A?P 90.46 TAL
RC 110.446 GL 15.70 GP 8.77 ZAL 34.58 ZAP 148.88 ITS 14.84 Z_
PLANETOCENTRJC CONIC
C3 28.138 V'PR. 5.305 OLA 24.02 RAL 16.45 RAO 6568.1 VEL 12.226 PTH 2.E0 VHP 5.185 OPA -.22 RAP 345.84 ECC 1.4631
LNC.H A2'HTH LNCH TIME L-| TIN[ INJ LAT INJ _ INJ RT AS(: ZNJ A214TH [NJ TINE
gO.DO 4 55 30 3166.29 -_6.52 IO8.37 252.78 79.70 5 48 16
90.00 0 22 47 4073.34 -4.O4 164.91 244.74 61.95 1 30 40
1GO.DO 6 36 41 2840.04 -26.72 84.78 253.19 81.34 7 24 |
1130.OO I 24 17 3874.82 -2.09 149.24 243.66 60.17 2 28 51
110.OO 8 24 7 2503.93 -33.89 59.96 253.g0 85.25 9 5 51
110.00 1 53 20 3783.69 2.33 139.58 E40.gO 55.89 2 56 24
DIFFERENTIAL CORRECTiONS NI0-COUR,_E EXECUTION ACCURACY
TOE 2.9889 TRA 4.5587 TC3-1.6544 8AU .6248 5GT 6524.2 SGR 558.4 SG3 696.B
ROE .1327 RRA -.4367 RC3 .1478 FAU .03524 RRT -.7127 RRF -.7073 RTF .9915
FOE 3.6812 FRA 9.8527 FC3-I.0844 8,$P 2J027 _ 6548.J R_3 -.00_ R13 -.9915
eOE 2.9919 8RA 4.5795 8C3 1.6610 FSP -2585 ,5(,1 6536.4.SG2 591.0 THA 176.50








5T 3611.3 SR 211.1 SS 2009.7
CRT .2779 CRS -.2618 CST -.9998
LSA 4133.1MSA 205.1 SSA 12.8
ELl 3611.7 EL2 202.8 ALF .93
LAUNCH DATE NOV 18 1968 FLIGHT T1_ 21B.00
HELIOCENTRIC CONIC DISTANCE 594.287
RL 147.86 LAL .00 LOL 55.72 VL 27.797 GAL 8.60 AZL 86.94 HCA 264.32 5t4A
RP 108.94 LAP -3.04 LOP 320.05 VP 37.604 GAP 7.25 kIP 90.30 TAL 141.22 TAP
RE 112.844 GL 15.58 GP 8.28 ZAL 54.10 ZAP 151.14 ETS 15.39 ZkE 12'0.62 ETE
PLANETOCENTRIE CONIC
C3 29.774 VHL 5.457 OLA 24.10 RAL 16.98 RAO 6568,2 VEL 12.294 PTH 2.21 VHP
LN(.J_ AZNTH LN(H TINE L-I TII4E INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIME
90.00 4 56 22 3184.77 -26.29 109.67 254.37 79.09 5 49 26
9(3.00 0 26 8 4083.11 -5.73 165.45 246.17 61.91 I 34 1l
I(30.00 6 37 45 2857.85 -28.53 86.07 254.82 80.69 7 25 25
100.00 I 27 26 3885,26 -1.73 149.81 245.06 60.15 2 32 11
110.00 8 25 _J 2520.79 -33.79 61.27 255.62 84.49 9 7 _0
110.OO 1 56 11 3795.08 2.76 140.18 242.26 55.92 2 59 26
DIFFERENTIAL CORRECTIONS NIO-COUR,_E EXECUTION ACCURAC_
TOE 3.1222 TRA 4.7993 TC3-1.5806 B_J .6313 ,%T 6648.5 SGR 521.5 SG3 640.1
ROE .1663 RRA -.4087 RC3 .1308 FAU .O3027 RRT -.6545 _ -.6482 RTF .9911
FOE 3.4599 FRA 5.5500 FC3 -.88OO 8SP 21443 SG8 6669.0 R23 -.OO36 R13 -.9911
8OE 3.1266 8RA 4.8167 BE3 1.5860 FSP -2365 SGJ 6657.3 SG2 393.7 THA 177.05
LAUNCH DATE NOV |8 19_8 FLIGHT T[NE LP_0.OO
ARRIVAL DATE JUN 24 1969
129.80 ECC .20318 INC
45.54 RCA 103.43 kPO




5.449 OPA -.32 RAP 346.86 ECC |.4900








ST 3_73.4 SR _24.6 SS 1933.7
CRT .4107 CRS -.5950 CST -.9998
LSA 4152.2 MSA 2t37.1 SSA 12.8
ELI 3674,6 EL2 204.7 ALF 1.44
AREIVAL DATE JUN 26 1969
HELIOCENTRIC CONIC DISTANCE 6OO.126
RL 147.86 LAL .(30 LOL 53.72 VL 27.782 GAL 8.95 AZL 86.88 HCA 267.48 SNA 129.69 ECC .20815 IN(
RP 108.93 LAP -3.12 LOP 323.19 VP 37.595 GAP 7.74 AZrP gO.14 TAL 140.61 TAP 48.09 RCA 102.70 APO
RE 115.239 GL 15.43 GP 7.83 ZAL 33.60 ZAP 153.27 ETS 15.99 ZAE 119.72 ETE 174.05 ZkE 81._ ETE
PLAN[TOCENTRIC CONIC
C3 31.597 _ 5.621 DLA 24.15 RAL 17.53 RAD 6568.3 VEL |2._ PTH
LNCH AZMTH LNCH TINE L-I TINE INJ LAT ZNJ LONG INJ RT AS_ INJ
90.00 4 57 47 3202.41 -26.06 110.91 256.04 78.51 5 51 10
90.00 0 29 7 _395.32 -3.34 166.14 247.65 61.86 I ]7 23
100.00 6 39 19 2873.06 -_.34 87.31 256.53 80.06 7 27 14
1(30.00 ! 30 17 )897.89 -I.31 150.51 246.53 60.13 2 35 15
IIO.OO 8 27 14 2537.41 -33.67 62.55 257.41 83.74 9 9 32
110.00 1 58 51 3808.31 3.27 140.87 243.67 55.95 3 2 19
DIFFERENTIAL CORRECTION5 NI0-COUR_E EXECUTION ACCURACY
TOE 3.2522 TRA 5.0463 TC3-I .5042 BAU .6373 SGT 6754.8 _ 490.5 SG3 588.2
ROE .1989 RRA -.5824 RE3 .1159 FAU .02595 RRT -.5904 R_" -.5834 RTF .9907
FOE 3.2542 FRA 5.2742 FC3 -.7110 _SP 21893 _ 6772.6 R_3 -.0044 R13 -.9907




2.23 VHP 5.728 OPA -.53 RAP 348.02 ECC |.5200








5T 3721.7 SR 239.9 SS 1860.2
CRT .5099 CRS -.4946 CST -.9998
LSA 4162.4 NSA 208.8 SS_ 12.7
ELl 3723.7 EL2 206.3 ALF 1.89
57
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,
LAUNCH DATE NOV 19 196B FLIGHT T|I4E 70.00 ARRIVAL 0ATE JAN 28 1969
HELIOCENTRIC CONIC DISTAN([ JZZ.677
RL 147.83 LAL .00 LOL 56.73 VL 13.992 GAL 39.59 AZL 89.01HCA 27.38 S_,(A 82.96 ECC .87706 INC .9901 V! 30.139
RP 107.71 LAP .46 LCP 84.10 VP 29.404 GAP -59.76 AZP 89.12 TAL 172.99 TAP 200.36 RCA JO.2O 4PO 155.72 V? 35.1e4
RC |01.983 GL .50 GP -1.13 ZAL 64.40 ZAP 38.96 ETS 176.27 ZAE 127.97 ET[ 183.43 ZAC 40.33 £TC 153.90 CLP 38.95
PLAN[TOCENTRIC CONIC
¢3 460.672 VHL 21.463 OLA -2.59 RAL 552,76 RAO 6572.5 VEL 24.|24 PTH 5.3| VHP 32.454 0PA -23.00 RAP 306.16 ECC 8.5815
LNCH AZNTH LNCH T|NE L-I TINE IN| LAT |NJ LONG JNJ RT AS( IHJ AZNTH IN| TI1_ PO C$T TIN |NJ 2 LAT |NJ 2 LONG
90.00 7 18 54 2752.63 -27.98 78.37 257.99 94.53 8 4 46 2152.6 -27.06 69.83
90.00 18 38 53 5557.09 28.29 Z59.04 260.75 9|.33 20 11 10 4957.1 28.17 250.38
100.00 8 39 2 2494,12 -29.56 59.22 257.84 94.68 9 20 56 1894.1 -28.59 50.55
100.00 213 1 6 5290.82 29.87 259.50 260.79 9].27 2! 29 17 4690,8 29.72 230.70
110.00 9 44 31 2289.|5 -53.84 43.25 257.41 95.|3 J0 22 40 1689.1 -32.76 34.16
110,00 21 12 6 5068.56 54.17 222.74 260.90 91.10 22 56 55 4468.6 33.94 213.50
DIFFERENT/AL CORR[CTZON$ MZ0oCOURS_ EYJ[CUT|ON ACCURACY ORBIT 0ETERNINATXON ACCURACY
TOE-J.OJ70 TRA-2.3852 T(5 -.|058 _AU .6401 S_;T 8_5.8 _ 4(=0.7 ,_5 21.5 ST 552.5 ,_ 4|J._ SS 337.4
R0[-1.5209 RRA .81_ RE5 -.0044 FAU .01011 RRT ".0519 i_ .0465 RTF -.614J CRT *7156 CR$ .7594 CST .9961
FOE .5845 FRA .7833 FC5 -.0190 BSP 1951 S_B 945.9 R25 -.0002 R15 .6142 LSA 585.5 NSA 224,5 SS4 14.Z
8DE 1.8296 BRA 2.5196 8C5 .1039 FSP -45 _| 824.5 _2 459.8 THA 177.59 EL1 49J.8 EL2 194.J ALF 53.34
LAUNCH DATE NOV 19 1968 FLIGHT T|NE 72.00 ARRIVAL DATE JAN 30 1969
H_L |OCENTRIC CONIC
RL 147.83 LAL .00 LOL
RP 107,68 LAP .64 LOP
RC 99.759 GL ,?2 GP
PLANETC_.ENTRIC CON|C
C3 425.590 VHL 20.625
LN04 AZNTH LNCH T_N_
90.00 7 18 4
90.DO 18 49 _0
_OO.00 8 38 54
100.00 20 1| 5J
110.0(3 9 44 53
110.00 21 21 42
0IFrERENTIAL CORRECTIONS
T0g-I.029| TRA-2.4156 TC5 -.1111BAU .6527
R0£-J.4786 RRA .7968 RE5 -.0032 FAU .01003
F0E .40|7 FRA ,8123 rE5 -.0203 BSP 2064
BOE 1.8015 BRA 8,5431 6C3 .1113 FSP -47
OISTANC£ 127.686
56.73 VL 14.855 GAL 57.47 AZL 88*73 H(.,A 30.61 SPAA 84.24 ECC .95386 INC 1.2656 VJ 30.139
87,33 VP _9.825 GAP -37.19 AZP _.9| TAL 172.03 TAP 202.64 RCA 12.51 APO 156.17 V2 35.193
-J.J6 ZAL 62.95 ZAP 57.42 ET5 |76._3 Z/T_ |27.64 ET[ 183.75 ZAC 41.9(3 £TC 154.75 CLP 37.41
DLA -1.81RAL 554.01 RAO 6372.2 VEL 25,_1 PTH 5.29 VHP 31.555 0PA -22.68 RAP 307.96 ECC 8.000_
L-_ T|M[ IN| LAT ZNJ LONG IN| RT ASC IN| A214TH IN| TIME PO C$T TIN |NJ 2 LAT IN| 2 LONG
2769.73 -28.07 79.62 259.09 95.91 B 4 14 2169.7 -27.23 71.05
5525.65 28.52 256.74 26i.03 90.18 20 21 26 4925.6 28.04 248.09
25]O._4 -29.64 60.40 258.97 94.07 9 20 24 1910.0 -28.76 51.70
5260.56 29.89 251,25 261.05 90.08 21 59 12 4660.6 29.58 228.46
2302.45 -33.92 44.26 258.59 94,55 l0 25 |6 1702.4 -32.92 35.17
5040.92 34.|8 220.5_ 261.05 89.82 _2 45 45 4440.9 _5.78 211.36
NIO-COURS_ EY_CUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 861.8 SGR 467.| SG5 25,0 ST 350.0 SR 4|6._ SS 355.7
RRT -.05_4 RRF .048| RTF -.6126 ERT .7145 CR$ .7608 CST .9960
_ 9_0.3 R23 -.0004 R15 ,6327 LSA 606.J NSA 2_O.6 5SA 14.4
SGI 862.3 SG2 466.2 THA 177.66 ELI 504.9 EL2 201.8 ALF 51 .84
L_UNCH OATE NOV 19 1968 FLIGHT T|ME 74.00 ARRIVAL DATE FEB I 1969
HELIC(ENTRIC CONIC DISTANCE 132.847
RL 147.83 LAL .00 LOt. 56.73 VL 15.610 GAL 35.56 _L 88.51HCA 33.84 S_AA 85.56 ECC .82997 |NC 1.4929 Vl 30.139
RP 107.65 LAP .83 LOP 9(3.56 VP 30.240 GAP -54.73 AZP 88.76 TAL 171.08 TAP 204.92 REA 14.55 APO 156.57 V2 35.202
RC 97.535 GL .96 _P -1.18 Z_L 61.54 ZAP 35._ ETS 176,18 Z_E 127.37 ETE 184.05 7_C 43.49 ETC |55.55 ELP 35.89
PL_N_TOCENTRIC C_IC
C3 393.029 VHL 19.825 DLk -1.03 RAL 355.21 RAD 657_.1 VEL 22.679 PTH 3.26 VHP _0._9j 0PA -_.34 RAP 509.78 ECC 7.4683
LNCH AZMTH LNCH TINE L-| T|NE IN| LAT IN| LONG |NJ RT AS( |NJ AZNTH _NJ T|M_ PO C$T TIN _NJ 2 LAT |NJ _ LONG
_3.00 7 17 7 2786.16 -28.14 80.92 _60.12 93.3J 8 5 53 2186.2 -27.38 72.23
90.00 18 59 52 5494.08 28._0 2_4.44 261,23 89.02 20 3J 26 4994.1 27.87 _45.80
I00.00 8 37 59 2525.52 -29.71 6J.55 260.02 93.48 9 20 4 1925.3 -28.91 52.81
100.00 213 21 42 5210.16 29.8? 254.99 261.19 88.89 21 48 52 4610.2 29.40 226._2
110.00 9 45 8 23J5.14 -35.98 45.25 259.69 93.95 10 23 43 1715.1 -33,06 36.13
110,00 21 31 2 5013.11 34.16 218.40 261.08 88,53 22 54 35 44|3.| 33.58 209.21
0[FFERENT[AL CCRR[CTIONS NI0-CCIJR_E:
70E-1.0383 TRA-2.4440 TC5 -,I|84 BAU .6231 5GT 899.8
ROE-1.4362 RR4 .7804 RE3 -.0061 FAU .01003 RRT -.0553 RRF ,0499
F0E .4188 FRA .8417 rE5 -.022! 8_P 2254 _ 1016.5 R_3 -.0003
BOE 1.7722 8RA 2.5655 8C5 .1186 FSP -52 ,_J 900.3 5(,2 472.0
LAUNCH DATE NOV 19 1968 FLIGHT TI_E 76.00
H_LIC_ENTRIC CONIC O_STANCE |38.|_0
RL 147.85 LAL .00 LOL 56.73 VL |6.385 GAL 33.83 AZL _.51HCA 57.08 _A
RP 107.65 LAP 1.02 LOP 95.80 VP 30.646 GAP -52,41 42_ 88.66 TAL 170.12 TAP
RC 95.512 GL 1.20 GP -1.21ZAL _3.18 ZAP 54.41ETS 176.13 Z/_ 127.15 ETE
PLANETOCENTRIC CONIC
C3 363.505 VHL 19.O610L4 -.26 RAL 5_6._6 RAO 6372.0 V_L _.0|4 PTH 3.24 VHP
LN_ 47MTH LNCH TIHE L-! TINE _NJ LAT _NJ LONG _NJ RT AS(. |NJ A2'NTH
90.00 7 16 3 280|.94 -28.EO 81.97 L=61.07 92,74
90.00 19 |0 10 _462.35 28.24 232.|_ _61.55 87.86
IOO.00 8 37 16 2539.95 -29.76 62.61 L_oo_,_ 92.91
100.00 20 51 38 51_.57 _9.81 252.72 _61,28 87,70
110.00 9 4_114 2327.22 -34.03 46.19 _60.?0 93.39
110.00 21 40 9 4985.07 34.09 216.2_Z _61.D6 87.24
oIrFERENTIAL CORR1ECTIONS
TDE-I.0499 TRA-2.4754 T(5 -.1_62 _ .6|40
ROE-1.3934 RRA .7628 RE5 -.0070 FAU .01000
FOE .4365 FRA .8716 rC3 -.0238 8SP 2391
_OE 1.7447 _RA 2.5905 8C5 .1264 FSP -57
£_CUT_ON _(CURAC_ _RS| T 0ETERNINATION ACCURACY
_R 475.0 _5 24.7 ST 367.6 SR 420.5 $5 370.0
RTF -.6503 CRT .7|29 CR5 .7619 CST .9958
R13 .6504 LS_ 626.7 NSA 236.5 SSA 14.6
THA 177.70 ELI 517.9 EL2 209.4 ALF 50.36
AREIVAL O_TE FEB 3 1969
86.91EC( .8056l INC 1.6851 Vl 30.139
207.19 RCA 16.89 APO 156.93 V2 35.210
184.39 Z4C 45.12 [TE 156.51 CLP 34.59
29.261 ÙP4 -21.98 R_P 311.65 ECC 6.9791
INJ T_t4_ PO CST TIM INJ _ LAT INJ 2 LONG
8 2 45 L:_01.9 -27.52 73.37
20 41 |2 4862.4 27.65 243.50
9 |9 56 |940.0 -29.04 53.88
_l 58 17 4599.6 29.17 223.98
10 24 I 1727.2 -33.19 37.05
25 5 14 4585.J 35.53 207.06
NI0-C_JR_I[ E_CUTION ACCURAC_ ORBIT OETERMINATION 4CEURACY
S_T 940.6 _ 478.3 S_3 26.5 5T 386,8 SR 424.5 SS 5e6.e
RRT -.0_68 RRF .O515 RTF -.6676 CRT .7116 CRS .7631 CST .9956
S_ 1055.5 R25 -.0005 R15 .6678 LSA 648,5 NSA 242.1 S5_ 14.9
S_I 94|._ S_2 477.2 THA 177,77 ELI 531.7 EL2 217.0 ALF 48.7_
5e
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
LAUNCH DATE NOV |9 I968
HELIOCENTRIC CONIC
RL |47.83 LAL .00
RP 107.60 LAP 1.20
RC 93.090 GL 1.46
PLANETOCENTRIC CONIC
C3 335.964 VHL |B,329 0LA
LNCH ATNTH LNCH TINE L-I TINE
90.00 7 J4 5J 2817.08
90.00 19 20 13 5430.4|
100.00 8 36 25 2553.96
1(30.00 2t3 41 20 9168,76
110,O0 9 45 11 2338.69
IlO.O0 lI 49 3 4956.79
FLIGHT TIME 78.00 ARRIVAL DATE FEB 5 J969
DISTANCE J43.586
LO¢ 56.73 VL 17.099 GAL 32.E4 AZL 88.15 HCA 40.32 SNA 88.29 EEC .78096 INC 1.8505 Vl 30.J39
LOP 97.03 VP 31.043 GAP -50.20 AZP 88,59 TAL 169,15 TAP Z09.47 RCA 19.34 APO 157,2fl VE 35.218
GP-I,24 ZAL 58.86 ZAP 32.94 ETS 176.06 ZAE |26.99 ET£ 184.74 ZAC 46.78 ETC 157.03 CLP 32.92
.50 RAL 357.47 RA0 6571.9 VEL 21.384 PTH 3.ZI VHP 28.262 OPA -2J.59 RAP 313.49 ECC 6.5291
IN! LAT IN! LONG IN! RT A_ IN! AZMTH IN! TIME PC) CST TIN IN! Z LAT IN! 2 LONG
-28.24 83.07 261.94 92.J9 8 J 48 22!7.1 -27.64 74.46
28.|4 249.76 261.41 86.69 20 50 43 48_0.4 27.38 241.20
-29.8I 63.65 261.87 92.36 9 18 59 J954.0 -29.I6 54.9l
29.7I 230.44 261.30 86.50 22 7 28 4568.8 28.90 221.73
-34.08 47.08 261.64 92.87 I0 24 !0 1738,7 -33.30 37.92
33.97 214.O2 260.97 85.94 23 I1 39 4356.8 33.04 204.90
DIFFERENTIAL CCREBECTION$ NIO-C..EXA_S4E EXECUTION ACCURACY ORBIT DETERNINATION 4CCUR4CY
TOE-1.06J5 TRA-2.5070 TC3 -.I343 BAU .604| ._d_T 983.I `%R 462.9 SG3 28.5 ST 406.9 5R 427.9 $S 403.9
ROE-1.3504 RRA .7443 RE3 -.008I FAU .[_O_FJ8 RRT -.058| RRF .0530 RTF -.6844 CRT .7103 CRS .7641 CST .9954
FOE .4546 FRA .9021 FC3 -.0257 BSP 2537 S_ 1095.3 R23 -.0007 RI3 .6845 LSA 671.! MSA 247.5 SSA 15.J
BOE 1.7177 BRA 2.6152 BC3 .1345 FSP -62 SGI 983.7 .`%2 481.9 THA 177.85 ELI 546.2 EL2 224.4 ALF 47.02
LAUNCH DATE NOV I9 I_K_8 FLIGHT TINE 80.00 ARRIVAL DATE FEB 7 J969
HELIC(ENTRIC CONIC OISTANCE I49.I53
RL 147.83 LAL .OO LOL 56.73 VL 17.773 GAL 30.77 A2'L 68.00 HCA 43.56 SMA 89.70 ECC .756!9 INC 1.9953 vl 30.139
RP 107.58 LAP 1.37 LOP I00.27 VP 31.428 GAP -48.II AZP 88.35 TAL |68.20 TAP 211.75 RCA 21.87 APO 157.52 V2 35.225
RC 90.872 GL 1.73 GP -1.27 ZAL 37.59 2AP 31.50 ETS 175.99 ZAE I26.89 ETE I85.10 ZAC 48.47 ETC 157.70 CLP 31,48
PLANETEX;ENTRIC CONIC
C3 3!0.787 VHL 17.629 OLA 1.25 RAL 358.54 RA0 6571.8 V[L 20.787 PTH 3.J8 VHP 27.294 DPA -21.19 RAP 315.36 ECC 6.II48
LNCH A2'I4TH LNCH TINE L-! TINE IN! LAT IN! LONG IN! RT AS(; IN! A214TH IN! TIME PO CST TIN IN! 2 LAT IN! 2 LONG
90.(XJ 7 13 30 2831.59 -28.27 84.13 262.72 91.66 8 0 42 223!.6 -27.74 75.5l
90.00 19 30 3 5398.2l 27.99 247.44 261.39 85.53 2I 0 I 4798.2 27.08 238.89
lOO.OO 8 35 25 2567.54 -29.84 64.64 262.67 9J.84 9 I8 13 1967.3 -29.27 55.89
1(30.00 20 50 48 5137.69 29.55 228.I4 261.25 85.30 22 16 26 4537.7 28.59 2!9.47
llO.O0 9 45 0 2349.56 -34.1I 47.93 262.48 92.37 !0 24 lO 1749.6, -33.41 38.76
110.00 21 57 43 4928.23 33.81 21|.80 260.8I 84.64 23 I9 5! 4328.2 _ 32.70 202.74
DIFFERENTIAL CORR1ECTIONS HIO-C.,OURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TOE-1.0732 TRA-2.539| TC3 -.1426 BAU .5937 SGT |027.5 _ 487.0 ._G5 30.6 ST 428.0 SR 430.7 $S 421.4
RDE-I.5073 RRA .7249 RE3 -.0094 FAU ,00_ RRT -.0594 RRF .0545 RTF -.7005 CRT .7090 CRS .7652 CST ,9952
FOE .4731 FRA .9331 FC3 -.0278 8S.P 2682 S(_ 1157.0 R"Z5 -.0009 RJ3 .7006 LSA 694.5 HSA 252.5 SSA 15.3
BOE 1.69IA 5RA 2.6405 6C3 .I429 FSP -68 `%l 1028.0 .`%2 485.9 THA I77.92 ELI 561.3 EL2 231.6 4LF 45.25
LAUNCH DATE NOV 19 J968 FLIGHT TIME 82.00 ARRIVAL OATE FEB 9 J969
HELIOCENTRIC CONIC DISTANCE 154.837
RL J47.83 LAL .00 LOt. 56.73 VL 18.4!1 GAL 29.39 AZL 87.88 HCA 46.80 ._A 9l,l? ECC .73142 INC 2.J239 Vl 30.13g
RP 107.56 LAP t.55 LOP 103.5! VP 31.800 GAP -46.!l AZP 88.55 TAL J67.25 TAP 2|4._4 RCA 24.47 APO 157.26 V2 35.232
RC 88.659 GL 2.0I GP -1.3! ZAL 56.37 ZAP 30.07 ETS I75.89 ZA£ 126.85 ETE !85.49 ZAC 50.!9 ETC 158.34 CLP 30.05
PLAN_TOCENTRIC CONIC
C3 287.578 VHL 16.958 DLA 2.00 RAL 359.56 RA0 657j.7 VEL 20.22! PTH 3.J5 VHP 26.354 0PA °20.76 RAP 3J7.25 ECC 5.7328
LNC.3"IAZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) CST TIN INJ 2 LATINJ Z LONG
90.00 7 12 1 8845.48 -28,_0 85.15 263.42 91.15 7 59 27 2245.5 -27.84 76.51
90.00 19 39 40 536fi.71 27.80 245.08 261.31 84.36 21 9 5 4765.7 26.78 236,58
JO0.O0 8 34 17 2580.10 -29.87 65.59 263.38 9!.34 9 17 !8 I980.I -29.36 56.82
1013.00 2I 0 4 5106.3I 29.36 225.83 26J.13 84.10 22 25 ll 4506,3 28,23 2!7.2l
110.00 9 44 40 2359.82 -34.I4 48.73 263.24 91.89 IO 24 0 !759.8 -33.50 39.54
110.00 22 6 IJ 4899.36 33.61 209.57 260.58 83.34 23 27 50 4299.4 32.32 200.58
DIFFERENTIAL CORRECTIONS NIO-COt.W,9,E EXECUTION ACCURACY OR61T OETER;4INATION 4CCURACY
T02-!.O849 TRA-2.5708 TC3 -.J5!2 BAU .5826 SGT 1075.6 `%R 490.4 S_3 3_.8 ST 450.I SR 433.0 SS 439.2
ROE-1.2640 RRA .7046 RC3 -.0107 FAU .00999 RRT -.0605 RRF .0559 RTF -.7160 CRT .7077 CRS .766J CST .9950
FOE .4920 FRA .9647 FC3 -.030! BSP 2837 _ 1|80.3 R23 -.00|2 R|5 .7161 LS4 7J8.8 NSA 257.I 5SA !5.5
BOE 1.6658 BRA 2.6656 Be3 .1515 FSP -74 5G1 I074.I SG2 489.2 THA I78.00 ELI 577.2 EL2 238.6 ALF 43.44
LAUNCH DATE NOV I9 I968 FLIGHT TINE 64.00 ARTiIVAL DATE FEB Jl 1969
HELIOCENTRIC CONIC 0ISTANCE 160.632
RL 147.83 LAL .00 LQ. 56.73 VL 19.014 GAL _.|I AZL 87.76 H(A 50.04 .T,NA 92.55 £CC .70678 INC 2.2395 Vl 30.J 39
RP 107.54 LAP 1.72 LOP lO6.T5 VP 32.159 GAP -44.L:_0 AZP 88.56 TAL 166.30 TAP 216.34 RCA 27.!4 APO !57.97 V2 35.238
RC 86.453 GL 2._0 GP -|.35 ZAL 55.I8 ZAP _.67 ETS IT5.78 ZAE 126.87 ETE I65.89 ZAC 51.93 ETC |58.94 CLP 28.64
PLANET(XTENTRIC CONIC
C3 266.168 VHL 16.315 OLA 2.74 RAL .53 RAO 6571.6 VEL 19.685PTH 3.12 VHP 25.442 DPA -_0._O RAP 3!9.15 ECC 5.3805
LNCH A2"MTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC IN! A214TH IN! TIM_ PO CST TIN IN! 2 LAT IN! 2 LONG
90.00 7 I0 23 2858.77 -28_31 86,I2 264.04 90.66 7 58 2 2258.8 -27.92 77.48
90.00 19 49 4 5332.87 27.55 242.71 261.I6 83.2013 2I 17 57 4732.9 26.32 254.26
100,00 8 33 0 2592.27 -29.88 66.50 264.02 90.87 9 I6 13 1992.3 -29.44 57.72
100.0(3 2l 9 8 5074.59 29.11 _3.50 2_0.95 82.g0 22 33 43 44?4,6 27.82 214.94
IlO.OO 9 44 lI 2369.50 -34.16 49.48 265.92 91.45 10 23 40 1769.5 -33.58 40._9
liD.00 L_Z I4 27 48T0.I3 33.35 207.55 260.29 82.03 23 35 37 4_70.1 31.89 198.40
DIFFERENTIAL CCRRECTIONS MI0-COURSE E_IECUTICNACCURACY ORBIT 0ETERNINATION ACCURACY
TDE-I.O963 TRA-2.60_'Z TC3 -.I600 BAU .5T09 SGT ||21.5 _ 495.J ,_,3 35.2 ST 473.| SR 434,7 SS 457.5
ROE-I.2L_37 RRA .6836 RC3 -.012_ FAU .01OOI RRT -.0615 RRF .0572 RTF -.7_O9 CRT .7064 CRS .7670 CST .9948
FOE .5114 FRA .99T0 Re3 -.0326 BSP 2997 S_ |225.J R'd3 -.0015 RI3 .73J0 LSA 744.0 MSA 261.3 SSA J5.6
BOE 1.6407 8RA 2.6905 BC3 .1604 FSP -80 `%1 li22.0 ,%2 49I .9 THA !78.O8 ELl 593.9 EL2 245.J ALF 4J .58
59
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69)
LAUNCH 0ATE NOV 19 J966
H_LIO(ENTRIC CONIC
RL 147.83 LAL .00
RP 107.53 LAP J.88
RC 84.254 GL 2.6l
PLAN_TOC£NTRIC CONIC
C3 246.404 VHL J5.697
LNO4 AZHTH LNCH TIM_
90.00 7 B 36
90,00 19 58 IB
I[30.00 B 31 34
1130.00 21 18 !
IlO.O0 9 43 32
zJ0.o0 22 z2 3Z
FLIGHT TIE 86.00
01STANCE 166.533
LOL 56.73 VL 19.583 GkL 26.9(3 kZk 87.66 HCA 53.28 SMA 93.99 ECE .68239 VJ 30.139
LOP I09.99 VP 32.504 GAP -42.38,kiP 98.60 TAL 165.37 TAP 219.65 RCk 29._5 V2 35.243
GP -1.39 ?AL 54.05 ZAP 27.28 ETS 175.642AE 126,96 ETE 186.31ZAC 53.69 CLP 27.25
DLA 3.48 RAL |.46 RA0 6571.4 VEL 19.J76 PTH 3.09 VHP 24.555 OPA -19.83 RAP 321.06 ECC 3,0552
L-I T|N[ INJ LAT |NJ LONG ZNJ RT A.S( ZNJ AZNTH ]NJ TZNE PO (ST T|M ZNJ 2 LAT INJ 2 LONG
2871.48 -29.32 87.05 264.58 90.19 7 56 27 2271.5 -27.99 78.40
5299.65 27.26 240.32 260.95 82.03 21 26 58 4699.6 25.88 231.93
2603,87 -29.89 67.3645 264.57 90.41 9 14 58 E_03.9 -29.51 58.57
5042.49 28.82 221.16 260.69 BJ.70 22 42 3 4442.5 27.37 212.66
2378760 -34.17 50.19 264.50 91.05 10 23 1! 1778.6 -33.65 40.99
4840.52 33.05 205.07 259.93 80.75 23 43 12 4240.5 31.42 196.23





TOE-l.1073 TRA-2.6526 TO5 -.1689 BAU .5584
ROE-1.1773 RRA .6619 RC3 -.0139 FAU ,01005
FOE .5313 FRA 1.0300 FE3 -,0353 BSP 3172
B0t[ 1.6162 BRA 2.7145 BE5 .1695 F,T_° -87
NID-COUR,_[ _ECUTION ACCURACY ORBZT DETERt4INATION 4CCUR4CY
,%T 1171,1 SGR 49_.1 ,%3 57.8 ST 497,0 SR 435,8 SS 476.2
RRT -.0_4 _ ._584 RI"F -.7452 CRT .705J CRS .7679 CST .9946
S_ 1271.4 1_3 -.0019 RI3 .7453 LS4 770.2 NSA 265.1 SSA 15.B
•%1 1171.6 SG2 494.0 THA 178,16 ELI 611.4 EL2 251.2 4LF 39.71
LAUNCH D4TE NOV 19 1968 FLIGt'tT T|NE 88.00 ARRIVAL 0ATE FEB 15 1969
HELI_ENTRIC CCNIC DISTANCE J72.531
RL 147.83 LAL .130
RP 107.5J LAP 2.04
RC 82,065 GL 2.93
PLA_TC_ENTRIC CONIC
(3 228.1_0 VHL 15.105
LN04 A_TH LNCH TIM_
gO.DO 7 6 38 2885.64 -_,32
90.00 20 7 20 5265.99 26.92
JOO.OO 8 29 57 2614.91 -29.89
100.00 21 26 43 5009.96 L_.48
lID.DO 9 42 44 2_7.14 -34,16
110.00 22 30 25 4810.49 32.70
OlrrER1ENTI4L CORR[CT|OMS
TOE-I.I!77 TRA-2.6618 TC5 -.1780 BAU .5452
ROE-J.1340 RRA .6397 R(3 -,0137 FAU .0101J
FOE .5518 FRA 1.06_ FC5 -.0_4 _SP 5361
_. BO£ 1.59L_ BRA 2.7576 Be3 .1787 _,SP -95
LOL 56.73 VL 20.121 GAL 25,76 AZL 87.56 HC& 56.55 SNA 95,43 ECC .65629 1HE 2.4414 Vl 30.139
LOP 113.23 VP 32,836 GAP -40.64 AZP _8,63 TAL 164,45 TAP LP'ZO.98 R(A 32.61APO 158.26 v2 35.247
GP -1.44 ZAL 52.95 ?AP 25.9I ETS 175,47 ZAE 127.11 ETE 186.75 ZAC 55.48 ETC 160.O4 CLP 25.87
DLA 4.21RAL 2.35 RAO 6571.3 VEL 18.694 PTH 3.06 VHP 25.695 DPA -19.34 RAP 322.97 ECC 4_7548
L-Z TINE INJ LAT JNJ LONG INJ RT A,T_ ;NJ A2_I4TH |NJ TZNE PO (ST TIM INJ 2 LkT INJ 2 LONG
87,94 265.02 89.75 7 54 42 2283.6 -28.05 79.28
257.92 260.67 B0.87 21 35 6 4666.0 25.38 229.59
68.18 265.03 89.98 9 13 32 2014.9 -29.58 59.39
21B.80 260._8 80,50 22 _kO 12 4410.0 26,87 210.37
50.86 265.00 90.63 10 _Z 51 |197.1 -33.71 41.65
202.80 259.5l 79.43 23 50 36 4210.5 30.69 J94.04
NIOoCCIJRS4E EXECUTION ACCURACY CI_IT DETER_4INATION ACCURACY
SGT 1_22.3 _ 496.5 _.5 40.6 ST _21.B SR 436.3 SS 495.4
_T -.0653 _ .0396 RTF -.7589 CRT .70_8 CR5 .7686 (57 .9944
S_ 1319.3 R_ -,002_ R13 .7589 LSA 797.5 MS_ 268.5 SSA 16.0
5G1 1222.8 SG2 495.5 TH_ 178.24 EL1 629.8 EL2 256,8 4LF 37.83
LAL_NCH 04TE NOV 19 1968
I_LIOCENTRIC CONIC
RL 147,83 L4L .00
RP 107.50 L4P 2.19
RC 79,887 GL 3.26
PLAN[TO(ENTRIC CONIC
C3 211,286 VHL 14.536
LNO-I ATMTH LN_H TI14[
90.00 7 4 30
_O.OO 20 16 13
JD0.00 8 26 10
100.00 21 35 14
110.00 9 41 45
110.0(3 22 38 9
FLIGHT TIME 90.00 4RR|V4L D_T£ tee 17 1969
DISTANCE 178.622
LOL 56.73 VL 20.629 G4L 24.67 47L 87.47 HCA 59.77 SM4 96.88 ECC .63459 INC 2.5_1! V! 30.139
L_ o 116.48 vP 33.154 GAP -38.96 AZP 88.73 T4L 163.54 TAP 223.31 RCA 35.40 4PO 158.35 V2 35.251
GP -I.49 Z4L 51.91 2kP 24.56 ETS 175.28 ZkE 127.32 ETE 187.21 ZAC 57.29 ETC 160.55 CLP 24.51
0LA 4,94 RAL 5.20 RAO 6571.2 VEL 18.237 PTH 3.02 VHP 22.856 0P_ -IB,B2 RAP 324.89 [CO 4o4772
L-I TD4E |NJ L_T |NJ LONG _NJ RT AS_ |NJ 421_7H INJ T]I4E PO CST T|M INJ 2 L4T INJ 2 LONG
2893.29 o28.31 88.79 265.39 89.32 7 52 45 2295.3 -28.10 80.13
5231.87 26.53 255.50 260.33 79.72 21 43 25 4631.9 24.84 227.24
2625.42 -29.89 68.96 265.4! 89.57 9 II 55 21325.4 -29.63 60.17
4976.97 28.08 216.43 260.01 79.31 22 58 11 4377.0 26.32 20_.07
2395.14 -34.18 51.49 265.41 90.26 10 21 40 1795.1 -33.77 42.27
4780.01 32.29 _00.51 259.04 78.I3 23 57 49 4J60.0 _0.32 191.85
OIFrERtENTIAL CCRRECTIONS
TDE-I.127B TRA-2.6897 TC3 -.1872 BAU .5313
ROC-1,0907 RRA .6170 R(3 -.0177 FAU ,01019
FOE .57_3 FRA 1.0_4 FC3 -.0418 BSP 3563
BOE 1,5690 _R4 2.75_ BC3 .1881FSP -103
L4UNCH 0ATE NOV 19 1968
H_LICCENTRIC CONIC
RL 147.83 LAL .00
RP 107.49 LAP 2.33
RC 77.72! GL 3.62
PLAN[TOCENTRIC CONIC
C3 195.703 VHL 13._9
LNO4 AZMTH LN_H TINE
90.00 7 2 10
_0.00 20 24 56
100.00 8 26 1_
100.00 21 43 36
110,00 9 40 55




MID-COURSE EXECUTION ACCURACY ORBIT OETERNINkTION kCCUR4CV
S_T 1275.3 S(,R 497,1 .%3 43.6 ST 547.5 SR 436.1 SS 315.0
RRT -.0640 _ .060B RTI r -.77_O CRT .7025 CR5 ,7697 CST .994!
1368.7 R23 -,O025 RJ3 .7720 LS4 825.5 HS4 271.4 $54 16.J
SGI 1275.8 _G2 495.9 THA 176.32 ELI 649.2 EL2 261.8 4LF 35.96
FLIGHT TINE 9_.00 ARRIV4L 0ATE FEB 19 1969
DISTANCE 184.79_
21.108 GAL 23.65 AZL. e7._8 I'f(.A
33.457 GAP -37.36 kZP 98,81 TAL
_0.90 ZAP 25.Z2 ET$ 175.04 7A[
DLA 5,67 RAL








TDE-I.14_0 TRA-2.TZO_ TC3 -.1975 OkU .51_'_
ROE-I.0476 _A ,5940 Re3 -.0199 FAU .01027
_OE .5956 FRA I .1546 rc3 -.0454 B_ ° 3667
BOE 1.5497 BRk 2.7849 Be5 .,98_ FSP -Ill
63.02 _IA 98.31 £CC .61136 IN( 2,6151 Vl 30.139
162.65 T_P 225.67 RCA 38.21 4PO 158.42 V2 33.254
127.61ETE 167.70 74C 59.ll ETC 161.03 CLP 23.17
4,00 RAO 657J.1 VEL 17.805 PTH 2,99 VHP 22.04i OPA -16.29 RAP 326.82 ECC 4.2208
INJ LONG INJ RT kS( INJ AZMTH INJ TINE FO CST TIM INJ 2 LAT INJ _ LONG
89.61 _55.67 88.91 7 50 57 2_06.4 -28.J5 80.94
233.06 259.93 78.57 21 51 33 4597.2 24.25 224.67
69.71 _5.70 89.18 9 10 7 _035.4 -29.68 60.91
214.O4 259.57 78.15 25 5 59 4545.5 25.72 205,76
52.07 _155.74 89.92 IO 20 38 1802.6 -33.82 42,84
J9_.21 238._ 76.64 24 4 51 4J49.| 29.70 189.66
MID-COURt.' E_(UTION ACC'L_ACY ORBIT DETERI4IN_TION ACCL_eAC_
SGT 1353.4 _ 497.0 ._-,3 46.8 ST 576.1 SR 435.3 SS 535.7
RRT -.0659 _ .0616 RTF -.7844 CRT .7021CRS .7707 CST .9940
,S_ 1425.0 R_3 -.0035 R13 .7845 LSA 856,5 MS4 273.6 554 16.3
SGI 1_5_._J S_,2 495.8 THA 178.42 ELl 671.5 EL2 266.D ALF 33.99
6O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH 0ATE NOV 19 1968
HELZC(ENTRI C CONIC
RL 147.8_ LAL .00
RP |07.48 LAP Z.47
RE 75.571 GL 3.98
PLANE TOC[NTRIC CONIC
C3 181.299 VHL 13.465
LN(,H AZHTH LI_H Till[
90.00 6 59 39
90.00 2O 33 3O
IOO.00 8 24 2
1013.00 21 51 48
110.OO 9 39 14
110.00 22 53 5
FLIGHT TII4E 94.00 ARRIVAL DATE FE6 21 1969
DISTANCE 19l .053
LOL 56.73 VL 21.560 GAL 22.67 AZL 87.31 HCA 66.27 SM4 99.74 ECC .58864 INC Z.6944 Vl 30.139
LOP 122.97 VP 33.747 GAP -33.8Z AZP 86.9| TAL 161.77 TAP 228.04 RCA 4J.03 APO |58.45 V2 35.256
GP -1.61 7AL 49.94 ZAP 21.89 [T$ 174.74 ZAF 12.7.96 ETE 188,22 ZAC 60.96 FTC 161.49 CLP 2J .83
OLA 6.40 RAL 4.75 RAD 6370.9 _[L 17.396 PTH 2.96 VHP.21.249 DPk -17.75 RAP 328.75 ECC 3.9837
L-I TIN[ INJ LAT |NJ LONG INJ RT A,S4_ iNJ AZMTH INJ TIN([ PO CST TIN INJ 2 LAT INJ Z LONG
2917.17 -2B.28 90.39 165.87 88.52 7 48 16 2317.Z -28.19 81.73
5162.05 25.59 230.60 259.48 77,44 21 59 32 4562.0 23.60 222.49
2644.99 -Z9.87 70.42 265.91 88.80 9 8 7 2045.0 -29.72 61.61
4909.45 27.14 211.64 259.08 76.96 23 ]3 38 4309.§ _'5.07 203.44
2409.63 -34.18 52.62 265.98 89.59 10 19 24 1809.6 -33.86 43.39
4717.58 31.33 195.90 257.9J 75.56 24 11 43 4117.6 29.03 187.45
0IFFERENT IAL CORRECTIONS
TOr-l.lflO5 TRA-2.7447 TO3 -.2066 BAU .5037
ROE-J .0047 RR4 .5707 RC3 -.0_'_3 FAU .01039
FOE .6184 FRA 1.1711 FC3 -.0496 BSP 3910
80E 1.5274 _RA 2.B0_4 8C3 .L=_78 FSP -121
LAUNCH DATE NOV 19 1968
PIELI(X_KNTRIC CONIC
RL 147.83 LAL .OO
RP J07.48 LAP 2.59
RC 73.439 GL 4,37
PLAN[TC_ENTRIC CON|C
C3 167.992 VHL 12.961
LNCJ,4 A_4TH LNCH TIN?
90.OO 6 56 35
90.OO 20 41 37
I00.00 8 21 40
1OO.OO 21 59 53
110.00 9 37 42
110.00 23 0 20
DIFFERENTIAL CCRRECTION$
TOE-I.1721 TRA-2.7803 TC3 -.2190 gAU .4950
ROE -.9619 R_A .5474 RC3 -.0249 FALl .01045
FOE .6441 FRA 1.2106 FC3 -.0539 8SP _843
80E 1.5163 8RA 2.8337 8C3 .2204 FSP -129
NI0-COJRSE EXECUTION ACCURACY ORS|T 0ETERNINATZON ACCURACY
S6T 1389.4 SC_ 496.1 $G3 50.3 ST 603.5 SR 433.8 SS 556.5
RRT -.0646 RRF .0626 RTF -.7964 CRT .7008 CRS .7716 CST .9937
1475.3 RZ3 -.00._8 RI3 .7964 LSA 886.6 HSA 275.5 $SA 16.4
S_J 1389.9 E_2 494.9 THA 178.49 ELl 692.6 EL2 269.6 ALF 32.18
FLIGHT TINE 96,00 ARRIVAL DATE FEB 23 1969
0ISTM_E 197.383
LCL 56.73 VL 2J.987 GAL 2J.73 A2'L 87.23 f4CA 69.51 SNA J01.13 ECC .56648 INC 2.7698 Vl 30.139
LOP J26.22 VP 34.023 GAP -34.34 AZP 69.03 TAL 160.91 TAP 230.43 RCA 43.85 APO 158.45 V2 35.258
GP -1.67 ZAL 49.03 ZAP Z0.57 ET$ 174.39 ZA4[ 128.40 ETE I88.76 ZAC 62.81ETC 161.92 CLP 20.51
OLA 7.J2 RAL 5.47 RA0 6570.8 VIKL 17.009 PTH 2.92 VHP 20.479 OPA -17.18 RAP 350.67 ECC 3.7647
L-| TZNE INJ LAT INJ LONG INJ RT AS(; INJ ASNTH INJ TI_ PO CST TIM INJ 2 LAT INJ 2 LONG
2927.50 -22.26 91.15 26fi.98 88.14 7 45 42 2327.5 -28.22 82.48
5126.27 25.04 228.13 258.97 76.32 22 7 23 4526.3 22.91 220.10
2654.15 -29.86 71.10 266.03 88.45 9 5 54 2034.1 -29.75 62.29
4874.86 26,58 209.21 258.54 75.80 23 2i 8 4274.9 24.37 201.11
2416.19 -34.18 53.13 266.J3 89.29 10 17 58 1816.2 -33.90 43.90
4683.38 30,76 193.58 257.27 74.50 24 18 26 4083.6 28.30 185.25
NI0-O0t,_E EXECUTION ACCURACY ORBIT OETERNINATION kCCL_ACY
SCoT 1457.7 ,_f4R 494.4 S(,3 54.1 ST 637.8 SR 431.5 55 579.5
RRT -.0626 RRF .0629 RTF -.8073 CRT .7019 CRS .7729 CST .9937
S_ 1539.2 RZ3 -.0059 R13 .8074 LSA 923.1HSA 276.3 SSA 16.6
.Sr_J 1458.0 SG2 493.3 THA 178.63 ELl 720.4 EL2 272.1ALF 30.13
LAUNCH DATE NOV 19 1968
HELI(X[NTRIC CONIC
RL 147.83 LkL .00 L(_, 56.73 VL
RP 107.48 LAP 2.71 LOP 129.47 VP
RC 71.328 GL 4.77 GP -1.75 ZAL
PLAI_TOC_NTRIC CONIC
C3 155.714 VHL 12.479 OLA 7.85 RAL
LNCH ATMTH LNCH TIM[ L-I TINE
90;00 6 53 57 2937.53
90.00 20 50 17 5089.88
lO0.O0 8 19 5 2662.97
100.00 22 7 50 4839.67
110.O0 9 35 58 2422._8
II0.00 23 7 27 4653.03
DIFFERENTIAL CORR1ECTIONS
TOE-1.2418 TRA-2.8626 TC3 -.2441 BAU .5114
ROE -.9192 RRA .5244 RE3 -.O276 FAU .01021
r0E .6779 FRA !.2584 FC3 -.0568 BSP 2626
1.5450 BRA 2.9102 BC3 .2456 FSP -122
"LAUNCH DATE _ 19 1968
HIELIOCENTRIC CONIC
RL 147.83 LAL .00
RP 107.48 LAP _.83
RC 69.241 GL 5.19
PLANET(XENTRIC CONIC
C3 144,310 VHL 12.013
LNCH AS_4TH LN(H TIN_
90.00 6 50 44
_.OO 20 58 ?.8
I00.00 8 16 15
IO0.O0 22 15 39
110.00 9 33 59
110.00 23 14 24
DIFFERENTIAL CORRECTIONS
TOE-I .1533 TRA-2.7842 TC3 -._78 BALJ .4436
ROE -.8777 RRA .5002 RC3 -.0)08 FAU .01105
F0£ .6903 FRA 1.2851FC3 -.0663 BSP 5192
80£ 1.4493 9RA 2.8?88 BC3 .2299 FSP -164
FLIGHT TIME 98.00
DISTANCE Z03.784
22.390 GAL 20.85 AZL 87.16 H(A
34.285 GAP -32.92 AZP 89.16 TAL
48.16 7AP 19.27 ETS 173.97 ZAE
ARRIVAL DATE FEB 25 1969
72.76 SMA 102.55 ECC .54493 INC 2.8471 Vl 30.139
160.08 TAP ?32.83 RCA 46.67 APO 158.43 v2 35.259
128.91 ETE 189.34 ZAC 64.69 ETC 162.32 CLP 19.?0
6.14 RAO 6370.7 VI[L 16.645 PTH 2.89 VHP 19.731 0PA -16.61 RAP 332.60 ECC 3.56?7
INJ LAT [NJ LONG INJ RT AS_ INJ AZNTH INJ TIN_ PO CST TIM INJ ? LAT INJ ? LONG
-28.74 91.88 266.01 87.78 7 42 55 2337.3 -?8.25 83.21
?4.43 225.64 258.41 75.21 22 15 7 4489.9 22.16 717.70
-29.84 71.75 266.08 88.10 9 3 ?8 2063.0 -29.78 62.95
25.97 206.78 257.95 74.66 23 28 30 4239.7 23.61 198,77
-34.17 53.61 266.21 89.00 lO 16 ?0 1822,4 -33.93 44.38
30.14 191.23 256.39 73.05 24 25 0 4053.0 ?7.52 183.03
MIO-COUR84E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
SGT 1567.3 S_ 491.9 S¢,3 58.4 ST 693.6 SR 428.3 SS 608.8
RRT -.0517 RRF .0606 RTF -.8162 CRT .7104 CR$ .7734 CST ,9945
S(_ 1642.7 R_3 -.01_8 R13 .8163 LSA 980.8 MSA 274.9 SSA 17.1
S_I 1567.6 SG2 491.2 THA 178.97 ELI 770.2 EL? 272.3 ALF 27,3?
FLIGHT TIME 100.00 ARRIVAL DATE FEB 27 1969
0ISTANCE 210.235
LCL 58.73 VL 22.769 GAL 19.99 AZL 87.09 HO, 76.01 SMA 103.92 ECC .52395 INC 2.9120 Vl 30.139
LOP 132.72 VP 34.534 GAP -31.54 AZP 89.30 TAL 159.26 TAP 235.27 RCA 49.47 APO 158.37 V? 35.759
GP -1.82 ZAL 47.34 ZAP 17._ ETS 173.44 Z,_ 129.50 ETE 189.96 ZAC 66.57 ETC 162.71CLP 17.89
OLA 8.58 RAL 6.77 RAO 6570.6 VEL 16.298 PTH 2.85 VHP 19.00J OPA -16.02 RAP 334.53 ECC 3.3750
L-I TIME INJ I_AT INJ LONG _NJ RT A_ INJ AZ_4TH INJ TII_ PO CST TIN INJ 2 LAT INJ 2 LONG
2947.18 -L_.21 92.58 265.95 87.42 7 39 51 2347.2 -28.27 83.92
5052.79 23.76 223.12 257.80 74.12 22 22 41 4452.8 71.35 215,78
2671.39 -29.82 72.38 L_6.03 87.77 9 0 46 2071.4 -29.81 63.57
4803.81 25.30 204.32 257.31 73.53 23 35 43 4203.8 22.80 196.42
2428.11 -34.16 54.06 266.18 88.74 JO 14 27 1828.1 -33.96 44.8?
4619.85 29.45 188.91 255.85 71.81 24 31 24 4019.9 26.69 180.81
NID-COJRSi_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
.%T 1551.J S(,R 488.8 S(,3 62.2 ST 682.0 SR 424.8 SS 620.8
RRT -.0702 RRF .0668 RTF -.8299 CRT .6942 CRS .7741 CST .9924
1626.3 RZ3 -.0022 RJ_ .8299 LSA 976.4 MSA 278.3 SSA 16.5
S61 1351.5 S_2 487.5 THA 178.59 ELJ 754.3 EL2 276.4 ALF 27.36
61
JPL TM 33-99 EARTH--VENUSTRAJECTORIES_VOL. 4. 1968-69_
LAUNCH OAT[ NOV 19 1968 FLIGHT TI_. 102.00 ARRIVAL OAT£ NAR 1 1969
HEL[OCENTRXC CONIC O|STANCE 216.751
RL 147.83 LAL .00 LOL 56.73 VL 23.127 GAL 19.18 AZL 87,02 HCA 79.25 S_AA 105.28 £CC .50366 iNC 2.9798 Vl 30.159
RP 107.46 LAP 2.93 LOP 155.97 VP 34.770 GAP -50.22 AZP 89.44 TAL 158.47 TAP 237.72 RCA 52.25 APO 158.50 V2 35.258
RC 67.184 GL 5.63 GP -1.91 ZAL 46.56 ZAP 16.70 ET$ 172.80 ZAE 130.19 ETE |90.62 ZkC 68.46 ETC 165.08 CLP 16.59
PLANE T_ENTRIC CONIC
C3 133.814 VHL 11.568 0LJ 9.31 RAL 7.35 RA0 6570.4 VEL 15,975 PTH 2.82 VHP 18.292 DPA -15.42 RAP 336.46 ECC 3.20ZZ
LNO.I AZNTH LNCH TII,_ L-I TII,_ INJ LAT |NJ LONG INJ RT ASC |NJ A2_4TH INJ TINE PO (ST T_N INJ 2 LAT XNJ 2 LONG
9(3.00 6 47 16 2956.70 -28.18 93.28 Z65.82 87.08 7 56 35 2556.7 -28.29 84.61
90.00 21 6 _6 5015.02 25.03 220.59 257.15 75.06 22 _0 |1 44|5.0 20.49 Z12.84
10(3.OO 8 |3 10 2679.65 -29.79 72.99 265.90 87.45 # 57 50 2079.6 -29.85 64,18
iOO.OO 22 23 25 4767.51 24.58 201,86 256,65 72,45 25 42 50 4167.3 21.94 194.05
110.OO 9 ]I 48 2453.62 -]4,15 54.49 266.09 88.48 10 12 21 1855.6 -33.99 45.25
110.O0 23 21 15 4588.10 28.71 186.56 255.08 70.60 24 57 41 3986.1 25.80 178.59
0IFFER_NTIAL CCRRECTION5 N|D-COUR._d_ E}ECUTION ACCURACY CRSIT OETERNINATION ACCURACY
TDE-I.ITI6 TR4-2.8110 TC5 -.?.592 8AU .4522 5_T |622.8 _ 484.8 _5 66.9 ST 7J8.5 SIR 420.5 55 646.0
ROE: -.8360 RRA .4770 R(5 -.0541 FAU .01120 RRT -.0684 _ .0673 RTF -.8395 (RT .6953 CR$ .7754 CST .e913
rOE .7196 FRA 1.3285 FC5 -.0725 8SP 5210 _ J693.7 _5 -.0043 RI3 .8394 LSA 1016.5 HSA 277.4 SSA 16.7
8OE 1.4393 BRA 2.B512 8C5 .2416 FSP -|74 S_I I623.2 SG2 485,5 THA 178.72 EL1 785.1 EL2 276.4 4LF 25.52
LAUNOI 0ATE NOV 19 1968 FLIGHT TIN[ 104.00 ARRIVAL 04T[ H4R 3 1969
H[LIOCENTRIC CONIC OISTANCE L_'_5.318
RL 147.85 LAL .00 LQ- 56.73 VL 25.464 GAL 18.40 AZL B6.95 HCA 82.50 SNA i06.60 ECC .48403 INC 3.0462 Vl _0.139
RP 107.48 LAP 3.02 LOP 139.22 VP 54._4 GAP -28.95 ATP 89.60 TAL 157.70 TAP 240.20 RCA 55.01 APO 158.20 VZ 35,257
RC 65.159 GL 6.10 GP o2.01 ZAL 45.83 ZAP J5.42 IT# 172.01 Z_ 130.96 ETE 191,]3 ZAC 70.36 £TC 165.42 CLP 15.29
PLAN[T_rNTRIC CONIC
C3 J24.120 VHL 11.141 OLA 10.04 RAL 7.89 RAO 65?0.5 VIEL 15.667 PTH 2.79 VHP 17._3 DPA -I4.81 RAP 538.38 ECC 3.0427
LN(H AZNTH LN(H TII4E L-| TIE INJ LA7 _NJ LONG XNJ RT AS( INJ A_ATH XNJ TIN[ P# (ST TJH INJ 2 LAT JNJ Z LONG
90.00 6 45 52 2_6.11 -28.14 93.96 265.60 86.75 7 52 58 2566.! -28.50 85.30
gO.O# 21 14 38 4976.52 _.24 2;8.05 256.46 72,01 22 57 35 4576.5 19.58 210.39
10(3,00 8 9 50 2681,7_ -29.77 75.59 265.70 87.14 8 54 _8 2087.7 -29.B5 64.79
1OO.00 22 51 1 47_O.1! 25.79 1_.57 255._O 71.34 2_ 49 51 4130.1 21.02 191.67
110.00 9 29 2_ 2438.89 -34.14 54.90 265.91 88.24 10 I0 | 1838.9 -54.01 45.66
110,OO 25 27 59 4551,74 27.91 184.21 254.27 69.42 24 45 50 5951,7 24.86 176.37
0IFFER_NTIAL CORR[CTION5 NIO-COUR_ EXI_CUTION ACCURACY ORBIT OETERNINATION ACCURACY
T02-1.1836 TRA-2.8295 TC3 -.2486 8AU .4172 5_T 1691.4 _;R 479,9 SG3 72.0 ST 755.2 SR 414.9 55 671.6
ROE -.7949 RRA .4539 RC5 -.0576 FAU .01142 RRT -.0679 RR_ .0682 RTF -.8485 CRT .6954 CRS .7767 CST .9922
rOE .7497 FRA 1.3729 FC5 -.0797 _SP 5580 S(,8 1758,2 R23 -.0056 R13 .8486 LSA 1055.4 NSA 276.1 SSA 16.8
(_OE 1.4257 _RA 2.8654 _C3 .2514 FSP -188 5(,| 1691.8 5_2 478.7 TH4 178.80 ELI 814.5 EL2 275.7 ALF 23.86
LAUNCH 0ATE NOV 19 1968 FL|GHT TIN_ 106.00 ARRIVAL 0AT[ MAR 5 1969
HEL|CX_ENTRIE CONIC 0ISTANCE 229.931
RL 147.83 LAL .00 L_ 56.73 VL 23.781 GAL 17.65 AZL 86.89 HCA 85.75 SHA 107.90 ECC .46507 INC 3.1116 V| 30.1_9
RP 107.49 LAP 3.10 LOP 142.47 VP 35.205 GAP -27.71 4ZP 89.77 TAL 156.96 TAP 242.70 RCA 57.72 APO 158.09 V2 35.254
RC 65.173 GL 6.58 GP -2.11 _AL 45.15 ZAP 14.16 ETS 171,02 ZAE 131.83 [T[ 192.10 Z_C 72.27 ETC 163.75 CLP 14.O0
PLANETOCENTR_C CONIC
C3 115.173 VHL 10.732 DLA 10.78 RAL 8,38 RAO 6570.2 VEL 15.379 PTH _.75 VHP 16.934 0P4 -14.20 RAP 340.30 ECC 2.8955
INJ LONG |NJ RT AS_ |NJ A_HTH _NJ T|_ P# CST TIN INJ 2 LAT |NJ 2 LONGLNCH AZMTH LNCH TIHE L-I TI_ 1NJ LAT
_O.00 6 39 29 2975.49 -28.11
90.00 21 22 37 4937.25 21.40
1_3.O0 8 6 13 2695.78 -29.74
1130.OO 22 38 35 4692.20 22.94
110.O0 9 26 41 2444.00 -34.13
110.00 25 34 _6 4516.74 27.05
OIFFERENTIAL CCRR1ECTION5
TO£-I.1960 TRA-2.8454 TC3 -.2579 8AU .AOL:_
ROE -.7542 RRA .4312 RC3 -.0414 FAU ,01167
FOE .7818 FRA 1.4192 FC3 -.0877 _SP 5548
80£ 1.4139 _RA 2.8779 BC3 .2612 FSP -_03
LAUNCH OAT£ NOV t9 1968
H_LIOCENTR_C CONIC
RL 147.85 LAL .(30
RP 107.50 LAP 3.18
RE 61.231 GL 7.09
PLAN_TC_ENTRIC CONIC
C3 106.917 VHL 10.340
LNCH A_MTH LN_H TII4_
90.00 6 35 8
90,00 21 30 34
J00.00 8 2 18
100.00 22 46 5
110.00 9 25 45
110.00 23 41 8
0IFFER_NTIAL CCRR_CTIONS
TOE-1.2036 TRA-2.8545 TC3 -._652 8AU .3845
ROE -.7140 RRA .4090 RC3 -.0454 FAU .01198
F0_ .8152 _RA 1.4_9 FC5 -.0970 8.._P 5831
80£ 1.3995 I_A 2.8836 8C3 .2690 FSP -221
94.65 265.31 86.39 7 29 5 2375.5 -28.31 85.99
215.48 255.75 71.00 22 44 54 4357.3 18.61 207.01
74.19 265.42 86.82 8 51 9 2095.8 -29.86 65.38
196.88 255.14 70.29 25 56 47 4092.2 20.04 189,28
55.]O 265,66 88.00 10 7 25 1844.0 -34.03 46.06
J8J.85 255.43 68.26 24 49 53 3916,7 23.86 174.14
NI0-COUR,_ _Y_.CUT|ON ACCURACY ORBIT DETERI4INATION ACCURACY
$_T 1762.3 S(_ 474.3 5_3 77.5 ST 789.4 SR 408.7 SS 698.3
RRT -.0672 RRF .0692 RTF -.8573 CRT .6958 CRS .7180 CST ,9920
S(_ 1825.0 R25 -.0071 RI5 .8573 LSA ]096.6 NSA 274.J 55A 16.9
S_I 1762.6 _2 473.1 THA 178.88 EL1 845.7 £L2 274.0 ALF E_.28
FLIGHT T|HE 108.00
DISTANCE 236.586
LO_. 56.73 VL 24.080 GAL 16.94 AZL 86.82 PiCA 88.99 ,SMA lOg,17 ECC .44681 IN( 3.1765 VI _O.139
LOP 145.72 VP 35.405 GAP -26.55 A2'P 89.94 TAL 156.24 TAP 245.23 RCA 60.39 APO 157.95 V2 35.151
GP -2.22 ZAL 44.52 ZAP I2.90 ET$ J69.77 Z_ 152.80 [TE 192.93 ZAC 74.|9 ETC 164.07 CLP 12.71
OL4 11.52 RAL 8.85 RAO 6570.I V_EL 15.|08 PTH 2,72 VHP 16.283 OPA -J3.58 RAP 342.22 £CC 2.7596
L-! T_N_ INJ LAT INJ LONG _NJ RT A_( INJ AZNTH INJ TII_ PC) CST TIN INJ 2 LAT JNJ Z LONG
2984.96 -28.06 95.34 264.95 86.05 7 24 52 2385.0 -28.32 86.68
4897.18 20.49 212.89 254.96 70.01 22 52 11 4297.2 17.58 205.42
2703.83 -29.71 74.78 265.07 86.51 8 47 21 2103.8 -29.87 65.98
4653.54 22.05 194.36 254.35 69.27 24 5 58 4053.5 19.01 186,_7
2449.04 -34.12 55.69 265.33 87.77 10 4 32 1849.0 -34.05 46.45
4481,10 26.15 179.49 252.55 67.14 24 55 50 _81.1 22.81 171.9J
MIO-COUR._I_ _Y£CUTION ACCURACY ORBIT OETERt4INATION ACCURACY
SGT 1850.7 5_R 467.8 SG5 83.4 ST 824.4 SR 401.7 55 715.6
RRT -.0677 RRF .0708 RTF -.8657 CRT .6955 CRS .7792 CST .9918
SG_ 1889.5 R_3 -.OOB1R|3 .8658 LSA 1157,5 NSA 271.7 55A 16.9
S_I 1851.0 S_2 466.7 THA 178.9A ELI 875.9 £L2 271.6 ALF 20.82
AR_IV4L DATE MAR 7 1969
62
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 4. 1968-69)
LAUNCH DATE NOV ]9 |968 FLIGHT TINE 110.00 ARRIVAL 0ATE MAR 9 1969
HEL ]C(ENTRI C CONIC
RL 147.83 LAL .00 LOt. 56.73 VL
RP 107.51 LAP 3,24 LOP 146.97 VP
RC 59.338 GL 7.63 GP -Z.35 ZAL
PLANE T(XENTRI C CONIC
C3 99.306 VHL 9.965
LN(J4 AZMTH LNCH TIMC
90.00 6 3(3 25
90.00 2] 58 29
100.00 7 58 3
]OO.00 22 53 32
110.OO 9 20 28
1]0.00 23 47 3_
DIFFERENTIAL CORRECTIONS
TDE-].2JJ6 TRA-Z.861| TC_ .2718 BAO ,3669
ROE -.6744 RRA .3873 _C3 -.0497 FAU .01233
FOE .85]! FRA J.3171 FC3 -.1073 BSP 6113
BOE 1.3866 8RA 2.8872 BC3 .2763 FSP -241
DISTANCE 243.277
24.36! GAL J6.26 AZL 86.76 PICA 92.24 S_A 110.4| ECC .42923 INC 3.2412 V! 30.J]9
35.593 GAP -25.36 AZP 90.|3 TAL ]55.55 TAP 247.79 RCA 63.02 APO t57.BD vZ 35.248
4].94 ZAP 1!.66 [TS 168.17 ZAE 133.87 ETE 193.83 ZAC 76.10 ETC 164.37 CLP 1!.42
DLA I2.ZB RAL 9.23 RA0 6569.9 VEL |4.854 PTH 2.68 VHP 15.650 DPA -lZ.96 RAP 344.l_ ECC 2.6343
L-Z TZNE IN] LAT IN] LONG IN] RT AS( IN] A2'MTH IN] TIME PC) CST TIM IN] 2 LAT IN] 2 LONG
2994.64 -29,02 96.04 264.5I 85.70 7 20 20 2394.6 -28.32 87.39
4856.27 19.31 210.29 254.17 69.06 22 59 23 4256.3 16.49 202.9!
2712.03 -29.67 75.39 264.63 66.19 8 43 15 2112.0 -29.88 66.59
4614,ll 21.06 19l .84 233.53 68.28 24 IO 26 4014.I 17.92 ]64.45
2454.09 -34.I| 36,09 264.93 87.54 10 I 23 I854.1 -34.07 46.64
4444.81 23,15 I77.12 251.66 66.05 23 I 4I ]844 .B 2!.70 169.67
NI0-COLMS£ EXECUTION ACCURACY CRBIT DETERMINATICN ACCURACY
S_T |900.8 S(,R 460.3 ,%} 89.9 ST 860,6 SR 393.7 55 754.]
RRT -.0683 _ .0728 RTF -,8737 CRT .6954 ORS .7804 CST .9915
S_ I955.8 1_3 o.0093 RI3 .8738 LSA |!79.9 MSA 268.6 SSA 17.0
5(;I 190|.| ,T_2 459.4 THA 178.99 EL| 907.6 EL2 268.3 ALF ]9.41
LAUNCH DATE NOV 19 1968 FLIGHT TINE I12.00 ARRIVAL DATE MAR J! 1969
HELIOCENTRIC CONIC DISTANCE 250.00|
RL !47.83 LAL .(30 LOt. 56.73 VL 24,625 GAL 15.60 AZL 86,69 HCA 95.49 SMA |1|.6J ECC .4|235 INC 3.3062 Vl 30.139
RP 107.52 LAP 3,29 LOP 152.22 VP 35,770 GAP -24.27 AZP 90.32 TAL 154,89 TAP 2,50._ RCA 65.59 APO |57.63 V2 35.243
RE 57.501 GL 8.19 GP -2.A9 ZAL 43.41 ZAP 10.42 ETS 166.09 2A£ |35.05 ETE 194.82 ZkC 78.02 ETC 164.65 CLP 10.]3
PLANE TOCENTR I C CONIC
C] 92.294 VHL 9.607 DLA 13.04 RAL 9.59 RAD 6569.8 VEL 14.6|6 PTH 2.65 VHP 15.035 OPA -12.35 RAP 346,03 ECC 2.5]89
LNCH A_4TH LNCH TIE L-I TIE INJ LAT INJ LONG INJ RT A,T_ INJ A2'NTH INJ TIHE PC) CST TIM INJ 2 LAT INJ 2 LONG
90.00 6 25 20 _304.66 -27.96 96.77 264.0| 85.34 7 J5 24 2404.7 -28.31 88.]2
90.00 2| 46 24 4814.48 |8.47 207.66 253.36 68.15 23 6 39 4214.5 15.35 200.58
!00.00 7 53 26 2720.49 -29.63 76.01 264.J5 85.87 B 38 47 2120.5 -29.89 67.22
]00.00 23 0 59 4573.88" 20.02 189.30 252.69 67.33 24 17 !3 3973.9 !6.78 I82.0]
110.00 9 !6 55 2459.28 -34.09 36.49 264.47 87.30 9 57 55 |859.3 -34.09 47.25
]!O.O0 23 53 59 4407.86 24.II 174.76 2_0.74 65.00 25 7 27 3807.9 20.54 167.43
DIFFERENTIAL CCRRECTION5 NIO-COUR,e, WE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE-] .2247 TRA-2.8698 TC3 -.2797 BAU .3515 ST,T J977.0 S(,R 432.4 SG3 96.9 ST 900.8 SIR 384.8 5S 785.]
ROE -.6353 RRA ,3663 RC3 -.0542 FAU .01267 RRT -,0683 RRF .0750 RTF -.8811 CRT .6962 CRS .7817 CST .9914
FOE .8908 FRA 1.5707 FC3 -.1189 BSP 6285 ,T_B 2028.1 R23 -.0II4 RI3 .88|l LSA 1227.2 MSk 264.7 SSA 17.0
BOE 1.3797 8RA 2.8930 8C3 .2849 FSP -260 S_J I977.3 ,T_2 451.3 THA 179.05 ELI 943.4 EL2 263.8 ALF ]8.02
LAUNCH DATE NOV ]9 ]968 FLIGHT TIME ]|4.00 ARRIVAL DATE MAR 15 J969
HELIOCENTRIC CONIC
RL ]47.83 LAL .DO LOL 56.73 VL
RP ]07.54 LAP 3.33 LOP 155.47 VP
RC 55,726 GL 8.77 GP -2.65 ZAL
PLANE TOCENTRIC CONIC
C] 85.837 VHL 9.265
LNCH AZMTH LNCH TINC
90.00 6 19 50
90.00 21 54 22
IO(3.OO 7 48 27
1(3(3.00 23 8 25
IlO.O0 9 13 2
]!O.00 0 4 15
OIFFERENTIAL CORRECTIONS
TDE-J.2]]9 TRA-2.872I TC3 -.2852 BAU .3342
RCE -.5968 RRA .]461 RE3 -.0590 FAU .01309
FOE .9327 FRA 1.6265 FC3 -.1320 85P 655_
BOE I.]707 8RA 2.8929 8C3 .2912 FSP -283
LAUNCH DATE NOV ]9 |9158
DISTANCE 256.753
24.874 GkL 14.98 AZL 86.63 H(k 98.73 SMA 1|2,78 ECC .596|6 INC 3.5719 V] 30.139
]5.936 OkP -23.|9 kiP 90.51 TAL 154.26 TAP 252.99 RCA 68.10 APO 157.45 V2 35.238
42.93 ZAP 9.21 ETS 163.32 ZAE 136.34 ETE 195.92 ZAC 79.94 ETC |64,92 CLP 8.8]
DLA 13.8| RAL 9.90 RAO 6569,7 VEL 14.39A PTH 2.62 VHP |4.438 DPA -I|.74 RkP 347.92 ECC 2.4127
L-[ TIIAE IN] LAT IN] LONG IN] RT A.T_ IN] kZNTH IN] T]IAE PO CST TIM IN] 2 LkT IN] 2 LONG
3015.17 -27.90 97.53 263.44 84.96 7 10 5 24|5.2 -28.51 88.89
4771.77 ]7.37 205,0| 252.52 67,28 23 |3 53 4J71.8 14.14 |97.82
2729.36 -29.59 76.67 263.60 85,52 8 33 57 2129.4 -29.89 67.88
4532.82 18.93 186.74 231.82 66.42 24 23 58 3932.8 15.58 179.55
2464.69 -34.07 56.91 263.94 87.05 9 54 7 1864.7 -34.10 47.67
4370.25 23.0| 172.39 249,81 63.99 ! 17 6 3770.2 19.32 |65.19
MID-COURSE EXECUTION ACCURACY ORBIT DETERMII_TION ACCURACY
SGT 2051.0 ,_ 443.6 SG3 104.6 ST 940,0 SR 375.0 SS 8]7.4
RRT -,0700 RRF' .0784 RTF -,8882 CRT .6963 CRS .7828 CST .991]
5GB 2098.5 R"Z3 -.0132 R|3 .8883 LSA 1274.4 HSA 2_O.4 SSA 17.J
S_1 203|.3 S_2 442.4 THA 179.09 ELI 978.4 EL2 258.6 ALF ]6.72
FLIGHT TIME |J6.00 ARRIVAL DATE MAR 15 I969
HELIOCENTRIC CONIC
RL 147.83 LAL .O0
RP ]07.56 LAP 3.36
RE 54.021 GL 9.39
PLAMETOCENTRIC CONIC
C3 79.897 VHL 8.959
LNCH AZMTH LP_H TIME
90.00 6 !3 53
90.00 22 2 22
IOO.OO 7 43 4
100.00 23 15 53
110.00 9 8 48
l]O.O0 0 |0 54
OIFFERENTIAL CORRECTIONS
TDE-l.2439 TRA-2.8714 TC3 -,2896 BAU .3|67
ROE -.5589 RRA .]268 RC3 -.0640 FAU .01355
FOE .9784 FRA 1.6855 rc3 -.1468 BSP 6825
BOE ].3637 BRA 2.8899 BC3 .2965 FSP -308
DISTANCE 263.328
LOt. 56.73 VL 25.107 GAL 14.38 kZL 86.56 I'_A |01.97 5HA 113.9| ECC .38065 INC 3.4387 V] 30.139
LOP 158.72 VP 36,092 GAP -22.16 AZP 90.71 TAL 153,66 TAP 255.63 RCA 70.55 kPO 157.26 v2 ]5.232
GP -2.82 7AL 42.50 ZAP 8.03 ET$ 159.57 ZAE 137.74 E7E |97.13 ZAC 81.86 ETC ]65.18 CLP 7.5_
DLA 14.59 RAL 10.16 RAO 6569.6 VIEL 14.186 PTH 2.58 VHP 13.858 OPk -J|.J4 RAP 349.81 ECC 2.3]49
L-I TIME INJ LAT INJ _ INJ RT ASC INJ A_I4TH INJ TIME PO CST TIM INJ 2 LA TINJ 2 LONG
3026.35 -27.83 98.34 262.BO 84.56 7 4 20 2426.4 -28.29 89.7]
4728.07 16.20 202.34 251.68 66,A5 23 21 1l 4|28.J 12.88 195.23
2738.78 -29.53 77,37 262.98 85,16 8 28 42 2138.8 -29.89 68.58
4490.88 |7.76 184.17 230,95 65.56 24 ](3 44 3890.9 14.32 177.08
2470.47 -34.05 37,36 263.33 86.79 9 49 59 1870.5 -34.]2 48.]2
4331.95 Z_J.84 ]70.03 248.86 63.03 I 22 45 373].9 18.05 162.95
HIO-COL_S4E E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 2126.2 S(_q A33.9 5C,3 1|2.9 ST 980.6 SR 364.1 55 851.5
RRT -.0724 RRF .0828 RTF -.8950 CRT .6964 CR5 .7838 CST .99]l
5(,_ 2170.0 I_3 -.0153 RI3 .8951 LSA 1324.| MSA 255.5 SSA J7.l
,%1 2|26.5 ,T_2 432.7 THA 179.1_ EL| 1035.] EL! 252.4 ALF 15.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,
LAUNCH DATE NOV 19 1968 FLIGHT T|NE 118.00 ARRIVAL DATE HkR 17 1969
HELIOCENTRIC CONIC DISTANCE 270.323
RL 147.83 LAL .OO LOL 56.73 VL 25.326 GAL t3.80 AZL 66.49 PICA 105.21 5MA 114.99 ECC .36582 [NC 3.5071 Vl 30.139
RP 107.58 LAP 3.38 LOP 161.97 VP 36.236 GAP o21.15 AZP 90.92 TkL 153_10 TAP Z58._1 RCA 72.93 APO 157.06 92 33.2Z6
RC 52.393 GL 10.04 Gp -3.01ZAL 42.13 ZAP 6.gO ETS 154.33 ZAE 139.25 [TE 193.49 ZAC 83.77 ETC 16§.44 CLP 6.21
PLANETOCENTRIC CONIC
C3 74.438 VHL 8.628 OLA 13.39 RAL 10.37 RAO 6569.4 V(L 13.992 PTH 2.55 VHP 13.294 DPA -I0.56 RAP 351.69 ECC 2.z251
LNK_H AZMTH LNCH TIME L-I TIME |NJ LAT INJ L(_e INJ RT A$C INJ AZNTH TNJ TIME PO CST TIM INJ 2 LAT ]NJ Z LONG
90.00 6 7 27 3038.40 -27.75 99.22 262.11 84.13 6 38 5 2436.4 -z8.z7 90.59
90.00 22 10 Z9 4M3.32 14.97 199.63 250.62 65.68 23 28 33 4063.5 11.56 192.61
100.00 7 37 12 2748.93 -29.47 78.11 262.30 84.77 8 23 i 2i48:9 -29.89 69.33
100,00 23 23 23 444_,02 18.54 J8J.58 2,K0.07 6.4.74 24 37 33 3848.0 J3.00 174._8
110.00 9 4 12 2476.76 -34.02 57.85 262,7! 88.50 9 45 29 1876.8 -34.14 48.61
110.00 0 16 31 429_.94 20.62 167.66 247.91 62.11 1 28 24 3695.0 16.75 160.70
DIFlrERENT|AL ¢CIIRECT|ONS
71ME-1.2539 1'RA,2.8674 TC3 -.2925"BAU .2992
ROE -.5214 ImA .3085 RC3 -.13493 FAU .O14O6
FDE 1.0280 FRA 1.7479 FC3 -.1636 BSP 7102 _,B 224_.3 R23 -.0177 RI3 ._1_ ...... LS_ ]575.8 MSA 250.1
BO( 1.3§80 BRA 2.91M0 BC3 .3006 FSP -335 3_1 2202.2 SG2 422.2 THA 179.13 EL1 1052.8 EL2 245.3
LAUNCH DATE NOV 19 1968 FLIGHT TINE 1_0.00 ARRTVAL DATE
HELIOCENTRIC CONIC O_STANCE 277.133
EL 147.83 LAL .0(3 LOL 36.73 VL 25.33t GAL 13.25 AZL 86.42 _ !08.45 ",_4A 116.04 ECC .35t66 ZNC 3.5777
RP 107.60 LAP 3.39 LOP 165.22 VP _.373 GAP -_.18 AZP 91.13 TAL 152:_36 T_P _6t_2: R_A 7_/24_P0 156.85
RC 50.852 GL 10.73 GP -3.23 ZAL 41.82 ZkP 5.85 [TS 146.84 ZAE 140.88 ETE ZOOz02 ZAC 85.67 ETC 165.66
PLAMETOCENTR IC CON]C
C3 69.427 VHL 8.332 OLA t6.20 RAL 10.53 RAD 65(H).3 _q[L 13.812 PTH 2.52 VHP 12.748 DPA -9.99 RAP 353.56
LI,K:H AZMTH I.N_H TJNIE' L-] TiME _NJ LAT |NJ J.ON_ |NJ RT A_ _NJ AZ_TH Z_J T;t, IE
90.00 6 0 28 3051.53 -27.66 100.16 281.36 83.66 $ 51 19
90.00 22 18 45 4437.43 13.86 196.89 249.96 64.95 23 36 2
100.00 7 30 52 27(10.01 -L_).40 78.93 261.37 64.35 6 16 52
100.00 23 31 2 4404.|8 15.24 178.97 249.18 63.97 24 44 26
110.00 6 59 10 2483.71 -33.9g 58.39 282.02 88.18 9 40 34
110.00 0 23 6 4253.33 19.34 165.30 _1_4,_11 61.2_ I 34 2
DIFFERENTIAL C_RIECTIOI_ MID-COURSE EXECUTION ACCURACY
T0(-1.2_S0 TRA72.8412 TC3 -.L_L4 BAU .28213 SGT 2_7g,2 _dl- 4i2'4 SG3 t32.0
RD[ -.4_45 RRA ._14 RC3 -.0748 FAU .01462 RRT -.0815 RRF .0_ RTF -.9075
i_0_4 rRA 1.31,_ rC3 -.18_4 BSe 73_ Srm 2316.3 RZ3 -.O_OS R13 .907_
BiDE 1.3346 BRA 2.6760 Be3 .3038 FSP -385 _1 L_79.5 $G2 41t.0 THA 179.13
MI0-COL_t[ E X_pT_ACCURACY _BIT DETERNINAT|ON ACCURACY
_r,,T 2202.0 _ 423_5 363 122.0 ST 1022.1 SiR 352.1 SS 867._
















ST 1063.2 SiR 339.0 SS 925.4
CRT .6961CR_ .7846 CST .9909
LSA 1430.4 NSA 244.2 SSA 17.0
EL1 1092.4 EL2 Z57.3 ALF 13.12
LAUNC_ D_TE NOV 19 19_8 FLigHT TI_E _22._ _RR_WL DaTE MAR 2_ _9_9
HELIOCENTRIC CONIC
RL 147.8_ LAL .OD
RP 107.6_ LAP 3.39
RE 49.405 GL 11.44
PLANETOCENTRIC CONIC
C3 (_4.853 VHL 8.052
LN_H AZNTH LNCH TiNE
90.00 5 52 52
90.00 22 27 12
100.00 7 23 58
100.00 25 38 47
110.00 8 55 4Z
110.00 0 29 28
DISTANCE 283.957
LOL 56.73 VL 25.723 GAL 12.75 AZL 86.35 HCA 111.69 SNA 117.05 ECC .33816 iNC 3.6509 Vl 50.139
LOP 168.46 VP 56.503 GAP -19.24 AZF 91.35 TAL 152.06 TAP 265.76 RCA 77.47 APO 156.63 V2 55.211
_P -3.47 ZAL 41.56 ZAP 4.96 ET$ 156.00 ZkE 142.61ETE 201.77 ZkC 87.57 ETC 165,92 CLF 3.55
DIFFERENTIAL CORRECTIONS
TDE-1.2772 TRA-2.8524
RDE -.4_79 RRA .27_7
FDE 1.1423 FRA 1,8853
_I)E 1.3535 BRA 2.8657
DLA 17.03 RAL







TC3 -.2951 BAU _2651
RC3 -.0806 FAU .0l_24
FC3 -.2034 BSP 7626
BC3 .30_9 FSP -398
10.65 RAD 6569.2 ',/EL 15.645 PTH 2.49 VHP 12.218 DPA -9.43 RAP 35_.42 ECC 2.0670
INJ LONG iNJ RT ASC |NJ AZNTH |NJ T_I,_ PO CST TiH INJ 2 LAT INJ Z LONG
101.21 660.57 83.15 6 43 58 2466.D -28.21 92.61
194.12 249.10 64.29 23 43 42 3990.3 8.73 187.24
79.83 260.79 83.88 8 10 10 2172.3 -29.85 71.07
176.32 248.29 63.26 24 51 26 3759.3 10.19 169.49
59.00 261.29 85,82 9 35 13 1891.5 -_4.16 49.76
162.93 246.01 60.43 1 39 41 3612.8 13.92 156.18
MID-COURSE EXECUTION ACCURACY ORBIT DETERN_NAT]C_ ACCURACY
$GT 2357.5 $GR 400.6 SG3 142.9 ST 1109.8 SR 524.6 SS 966.3
RR7 -.0892 RRF .1076 RrF -.9_32 cRr .6933 ORS .784_ CST .99oe
S¢B 2391.3 R23 -.0239 Rt3 .9132 LSA 1488.0 MSA 25?.B SSA 17.0
SG1 2357.8 $G2 399.0 THA 179.11 EL1 1133.6 EL2 228.4 ALF 11.99
LAUNCH DATE e,_C.V 19 1968 FLIGHT TIME 124.00 ARRIVAL DATE NAR 23 1969
HELIOCENTRIC CONic D|3TANCE 290.788
RL 147.83 LAL .DO LOt. 36.73 VL 25.903 GAL 12.23 AZL 86.27 PICA 114.95 SNA 1t8.02 ECC .32531 INC 3.7274 Vl 30.139
RP 107.65 LAP 3.38 LOP t71.71 VP _S.622 GAP -19.33 AZP 91.57 TAL 151.60 TAP 266.53 RCA 79.65 APO 156.41 v2 35.202
RE 48.064 GL 12.20 GP -3.74 ZAL 41.36 ZAP 4.34 ETS 120.79 ZA£ 144.44 ETE 203.78 ZAC 89.46 ETC 166.15 CLP 2.19
PLAHETOCENTRIC CONIC
C3 60.826 Vt-IL 7.786 OLA 17.67 RAL 10.69 RAD 6569.t VEL 13.490 PTH 2.47 VHP tl.703 DPA -8.95 RAP 557.27 ECC 1.9977
LhI_H AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASE INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT iNJ Z LONG
90.00 5 44 35 3082.16 -27.41 102.37 259.72 82.58 6 35 57 2482.2 -28.15 93.78
90.00 22 35 34 4541.71 10.33 191.29 248.25 63.68 23 51 36 3941.7 7.21 184.48
tDO.OO 7 16 27 2783.92 -29.21 80.83 259.97 83.36 8 2 55 2185.9 -29.82 72.08
100.00 23 46 44 4313.19 12.46 t73.85 247.41 62.61 24 58 37 3713.2 8.69 166.88
110.00 8 47 44 2300,31 -33,9J 39.88 260.31 95.42 9 29 24 1900.3 -34,17 50.43
110.00 0 35 52 4171.56 16.59 160.55 243.06 59.68 1 45 25 3571.6 12,44 15_.90
DIFFERENTIAL CORRECTIONS MID-C(31.,IR_IE EXEEUT%CIN ACCURACY ORB|T DETERMINATION ACCURACy
TOE-1.2856 TRA-2.8380 TC3 -.2910 BAU .2460 SGT 243_7 $_ 31_1|.3 SG3 154.8 ST 1152.5 SR 308.9 SS 1009.0
RO_ -.4115 RRA .2815 RE3 -.0865 FAU .01597 RRT -.1016 RRF .1226 RTF -.9188 CRT .6929 CRS .7831CST .9907
FOE 1.2071FRA 1.9597 FC3 -.2280 BSP 7994 _ 2461.5 R23 -.0269 R13 .9188 LSA 1545.2 NSA 63t.3 ssA 16.9
BDtE 1.3499 BRA 2.8480 BE3 .3036 FSP -436 SGl 2431.0 $62 386.2 THA 179.05 EL1 1172.8 EL2 218.8 ALF 10.91
64
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 4. 1968-69)
LAUNCH DAT[ NOV I9 1966 FLIGHT TIE IZ6.00 ARRIVAL DATE NAR 25 1969
HELIOCENTRIC CONIC
RL 147.83 LAL .00
RP 107.68 LAP 3.36
RC 46.839 GL 13.00
PLAM[T(XENTR|C CONIC
C3 56.782 VHL 7.535
LNO4 AZNTH LNCH TIN[
90.00 5 35 30
90.00 22 44 58
IOO.OO 7 B 14
100.00 E3 54 56
llO.OO 8 41 14
110.00 0 42 El
DIFFERENTIAL CORreCTIONS
TOE-I.5OIZ TRA-2.B217 TC3 -.2877 BAU .2294
ROE -.3734 RRA .2491 RC3 -.O_'_7 FAU .01671
FOE 1.2804 FRA 2.0408 FC3 -.2546 B,T_ 8243
8OE 1.3543 BRA 2.63Z7 6C3 .3OLP'_ F_ -475
0ISTANCE 297.626
LOL 56.73 VL 26.071 GkL 11.75 AZL 86.19 IRA 116.17 SNA 118.95 ECC .31309 INC 3,8080 VI 30.139
LOP 174.95 VP 36.733 GAP -17,44 AZP 91.80 TAL 151.17 TAP 269,33 RCA 81.70 kPO 156.19 V2 35.194
GP -4,06 ZAL 41,23 ZAP 4.14 ETS 101.91ZAE 146.34 ETE 206.11 ZAC 91.34 ETC 166.39 CLP .81
OLA 18.74 RAL 10.69 RAO 6569.0 VEL 13.347 PTH 2.44 VHP I1.L_5 0PA -8.46 RAP 359.12 ECC 1.9345
L-I T11_ INJ LAT INJ L(3NG INJ RT AS( INJ A2_4TH INJ TINE PO CGT TIN INJ 2 LAT INJ 2 LONG
31OO.35 -27.24 103,68 258.82 81.95 6 27 11 2500.3 -28.07 95.11
4491.33 9.30 188.39 247.42 63.J3 23 59 50 3891.5 5,63 181.64
21_01.32 -29,09 81,96 259.10 82,78 7 54 56 2201.3 -29.78 73.22
4265,79 10,96 170.93 246.55 62.01 25 6 1 3665,8 7.13 164.23
2510.39 -33.85 60.46 259.70 84,96 9 23 4 1910.4 -34.18 51.24
41_.48 15.13 138.17 244.13 58.98 I 31 11 3529.5 10.91 151,61
NI0-COUR_ E_ECUTION ACCURACY C_BIT OETERMINkTION ACCURAC_
SGT 9510.0 SGR 375.5 SG3 168.0 ST 12OO.4 SR 291.7 SS 1055.9
RRT -,1169 _ .1418 RTF -.9240 CRT .6902 CRS ,7806 CST .9908
S_ 2537.9 R_3 -.0316 R13 .9241 LSA 1609.5 HSA 224.1 SSA 16.7
SGI 2510.4 _2 372.9 THA 178.98 ELI 1217.7 EL2 208.1 ALF 9.81
LAUNCH OAT[ NOV 19 1968 FLIGHT TINE 128.00 ARRIVAL DATE MAR 27 1969
HELICCENTRIC CONIC OISTANC£ 304.467
RL 147,83 LAL .00 LCL 56.73 VL 26.229GAL 11.30 AZL 86.11 IRA 121.40 SNA 119.83 ECC .50149 INC 3.8937 VI 30.139
RP IO7.71 LAP 3.32 LOP 178.19 VP 36.835 GAP -16.59 AZ'P 92.03 TAL 150.77 TAP 272.17 RCA 83.70 APO 155.96 V2 35.184
RE 45,742 GL 13.84 GP -4.41 Zb4. 41.16 ZAP 4.45 ETS 83.09 ZAF. 148.31 £TE 208.84 ZAC 93._0 £TC 166.63 CLP -,59
PLAhETOCENTRIC CONIC
C3 53.277 _ 7.299 OLA 19.64 RAL 10.63 RAO 6568.9 VI[L J3.215 PTH 2.41 VHP 10.722 0PA -6.03 RAP .95 £CC 1.8768
LNCH AZMTH LNCH TINE Lo| TINE INJ I.AT INJ LONG INJ RT ASC INJ A2"HTH INJ TIE PO C$T TIM INJ 2 LAT INJ 2 LONG
90.00 5 25 31 3121.02 -27.05 105.15 257.88 81.24 6 17 32 2521.0 -27.97 96.61
gO.GO LP'Z 34 L_3 4439.42 7,69 185.42 246.62 62.66 24 8 29 3839.4 3.96 178.72
I(30.OO 6 59 14 2818.83 -28.93 83.24 258.20 82.13 7 46 13 2218.6 -29.72 74.52
1OO.OO 0 7 24 4216.85 9,38 168.15 245,71 61,49 1 17 40 _616.9 5,50 161.51
110.OO 8 34 7 2521.98 -33,7P 61._ 258.87 84,43 9 16 9 1922.0 -}4.IP 5_.14
IJO.GO O 49 O 4086.46 13.61 155.77 243.21 58.34 1 57 7 3486.5 9,32 149.29
DIFFERENTIAL CCRRIECTJONS NI0-C_S_ EX£CUTICN ACCURACY ORBIT DETERN_NATION ACCURACY
TOE-I.31OI TRA-2.79_2 TC3 -,2788 8AU .2|07 ,_T 2581.1 5(_R _.5 ._3 182.3 ST 1243.9 SR 272,8 SS JIO4.7
ROE -.3391R_A .2387 RC3 -.0992 FAU .01761 RRT -.1404 R_ r .J684 RTF -.9289 CRT .6837 CRS .7756 CST .9906
FOE 1.3599 FRA 2.1257 FC3 -,2862 BSP 8627 S_ 2606.5 R23 -.0358 R13 .9290 LSA 1671.7 NSA 217.3 SSA 16.5
BOE 1.3533 8RA 2.8083 BC3 .2939 FSP -522 ,%! 2581.6 SG2 358.8 THA 178.85 £L1 1258.2 EL2 196.8 ALF 8.74
LAUNCH DATE NOV 19 1968 FLIGHT TI_ 130.00 ARRIVAL DATE NAR 29 1969
H_LIO(ENTRIC CONIC
RL 147,83 LAL .00 LOL 56.73 VL
RP 107.74 LAP 3.26 LOP 181.43 VP
RC 44.782 GL 14.74 GP -4.82 ZAL
PLANETOC6NTRIC CONIC
C3 50.088 VHL 7.077
LNCH AZMTH LNCH TII4E
90.00 5 14 27
90.00 23 4 37
100.00 6 49 18
1OO,OO O 16 23
110.OO 8 26 19
110.00 0 95 51
DIFFE_NTIAL CORR[CTION8
TOE-1.3204 TRA-_.7704 TC3 -.2_2 _AU .1918
ROE -._O24 RRA .2_05 RC3 -.1059 FAU ,01863
FOE 1.4481 FRA 2.2160 FC3 -,32L:_ _SP go_
BOE 1.3546 BRA 2.7800 BC3 .2_63 FSP -_75
LAUNCH DATE hK)V 19 1968
01STANCE 311,307
26.376 G_L 10.87 AZL 86.01HCA I24.63 SMA 120,67 £CC .29050 INC 3.9854 v] 30,139
36.931 GAP -15.76 4ZP 92.27 TAL 150,41 TAP 275.04 RCA 85.62 4PO 155.73 V2 35.174
41.I6 ZAP 5.2_ ET5 68.07 ZAE 150.30 ETE 212,06 ZAC 95.04 ETC |66.88 CLP -2,O1
0LA 20.57 RAL 10.51 RAO 6568,8 VEL 13.094 PTH 2.39 VHP 10.254 0PA -7.66 RAP 2.77 ECC 1,8243
L-I TI_ INJ LAT INJ LONG INJ RT A_ INJ A2'NTH _NJ TIN_ PO CST TIN INJ _ LAT INJ 2 LONG
3144.79 -26.78 106.85 256,90 80,42 6 6 51 2544.8 -27.83 98.34
4384.99 3.97 162.34 243.85 62.27 24 17 42 3785.0 2.22 179.67
2838.91 -28.73 84.70 257.25 81.38 7 36 37 2238.9 -29.63 76.01
4166,11 7.72 165.50 244.90 61,03 I 25 49 3566.1 3.80 158.71
2535.40 -33.69 62.40 258.01 83.83 9 8 34 I935.4 -34.18 53.J9
4042.38 12.02 153.34 242.32 57.76 2 3 14 3442,4 7.68 146.93
MI0-COUR,_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
5¢T 2650.1 SGR 349.5 SG3 198,0 5T 1288.1 SR 252.1 SS 1156.9
RRT -.1721Rf_ ._0_8 RTF -.9337 CRT .6738 CRS .7674 CST .9906
5(_ 2673.1 R23 -.0410 RJ3 .9336 LSA 1736.9 HSA 210.3 SSA 16.2
5G1 2650.8 _G2 344.2 THA 178,68 EL1 I299.5 EL2 184.6 4LF 7.67
FLIGHT TIHE 132.00 ARRIVAL DATE NAR 31 1969
H_L IOCENTRIC CONIC
RL 147.83 LAL .GO
RP 107.77 LAP 3.22
RC 43.971 GL 1'_.68
PLANET(XENTRIC CONIC
C3 47.199 VHt. 6.870
LNC_ A2"NTH LN_H TI_
90.00 9 2 3
90.OO 23 15 34
IOO,OO 6 38 17
IGO,OO O 23 57
110.GO B 17 44
I I0.00 I 2 59
OIFFER1ENTIAL C.ORR_CTIONS
TOE-I.3344 TRA-2.7413 TC3 -.2323 6AU .1744
ROE -.26_1I RRA .L'_50 RC3 -.1129 FAO .01972
FOE I .§479 FRA 2.3136 FC3 "-.3618 B,SP 9397
BOE 1.3605 _RA 2.7509 BC3 .2764 FSP -633
DISTANCE 318.145
LOL 56.73 VL 26.513 GAL 10.45 ATL 63.92 _ 127.86 SHA 121.47 £CC .28010 INC 4.0845 Vl 30.139
LOP 184.67 VP 37.019 GAP -14.95 AZP 92.91 TAL 150.08 TAP 277,95 RCA 87.45 APO J55.50 V2 35.164
GP -9,29 ZAL 41.23 ZAP 6,32 ET5 57.52 ZAE 132.27 ETE 215,88 ZAC 96.87 ETC 167.14 CLP -3.47
OLA 21.53 RAL 10.33 RAO 6568.8 _.L 12.983 PTH 2.37 VHP 9,802 0PA -7.35 RAP 4.59 ECC 1.7768
L-I TINE INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3172.44 -26.43 108.80 255.87 79.50 5 54 56 2572.4 -27.63 100.34
4327,64 4.15 179.11 245.13 61.96 24 27 41 3727.6 .37 172.47
2862.17 -28.49 86._B 296.27 80.33 7 25 39 2262.2 -29.50 77.73
4113.15 5.96 162.35 244,13 60.63 1 34 30 3513.2 2.01 155.80
2951.02 -33.57 63.60 257.12 63.12 9 0 15 1951.0 -34,15 54.41
3997.06 10.36 150.88 241.45 57.24 2 9 36 3397.1 5.97 144.54
HIO-COUR_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
.%7 2720.0 S¢,R 337.1 5(;3 215.4 5T 1335.0 SR 229.3 SS 1213.7
RRT -.2137 RRF .2499 RTF -,9381 cRT .6583 CR5 ,7538 CST .9go6
2740.6 1_3 -.0476 R13 ,9383 LSA 1807,3 NSA 203,1 554 15.9
SGI 2721,0 SG2 329.2 THA 178.46 ELI 1343.6 EL2 171,5 ALF 6.56
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
LAUNCH DATE NOV 19 1968
HCL IOCENTRIC CONIC
RL 147.83 LAL .00
RP 107.80 LAP 3.16
RC 43.319 GL 16.69
PLANE TOOrNTRIC CCNIC
C3 44.587 VHL 6.677
LNO4 AZMTH LNCH TII4_
90.00 4 48 0
90.00 23 27 37
I00.00 6 25 55
100.00 0 36 20
110.00 8 B 14
110.00 I 10 30
FL|GHT TIIr4E 134,00 ARRIVAL DATE APR ? 1969
0I$TAN([ 324,975
LOt. 56,73 VL 26.641GAL 10.06 ATL BS,BJ H(.A 131,09 S_4A 122.23 ECC .27026 INC 4:1925 Vl 30.139
LCP 187.90 VP 37,100 GAP -14,17 kIP 92,76 TAL 149,79 TAP 280,88 RCA 89,20 APO 155,27 VE 35.153
GP -5.83 ZAL 41,38 ZAP 7,65 ETS 50,44 ZA[ 154,15 {T£ 220.43 ZAC 98,68 ETC 167.43 CLP -4.96
0LA 22.53 RAL 10,OB RkO 6568,7 VEL |2,882 PTH 2.35 VHP 9,365 OPA -7,13 RAP 6,40 £CC 1,7338
L-I TIf_ IN| LAT IN| LONG IN| RT A,_ IN| A2_4TH IN| TIIq_ PO (ST TIM IN| 2 LAT IN| 2 LONG
3205,06 -26,02 Ill,J0 254,77 79,42 5 41 25 2605,1 -27,36 102,68
4266,45 2,18 J75,69 244,47 61,76 24 38 43 3666,4 -1,61 169.06
2889.37 -28.16 88'34 255,24 79,55 7 i4 4 2289.4 -29.32 79.73
4057,36 4,09 159,L_6 243,41 60,36 | 45 57 3457,4 ,12 152,73
2569,28 -33,41 65,00 256,22 82,3! B 51 3 1969,3 -34.11 55.83
3950,22 8,63 J49,36 240,62 56,79 2 16 20 3350.2 4.20 142.07
OIFFE_NTIAL COK_CTION$
70E-1.3143 TRA-2.6727 TC3 -.2034 8AU .1408
ROE -.2263 RRA ,2_28 RC3 -,1200 FAU ,O2164
FOL 1.6446 FRA 2.4021FC3 -.4201 BSP 10611
80_ 1.3336 8RA 2.6820 6C3 ,2361FSP -728
MIO-COURSI[ [XECUTION ACCURACY ORBITOETERNINATION ACCURACY
_T 2140,4 SC,R 325,9 .%3 233,2 ST 1351,5 SR 204,0 SS 1263.9
RRT -.28J3 _ .3136 RTF o.9435 CRT .6269 CRS .7296 (ST .9900
SC_ 2739,7 R23 -,0A86 RJ3 ,9437 LSA 1851,0 MSA 198,3 SSA 15,0
SGI 2742,0 SG2 31Z.6 THA 178.06 ELI 1357.6 EL2 158.2 ALF 5.48
LAUNCH OATE NOV |9 1968 FLIGHT T|ME 136.00 ARRIVAL OATE APR 4 1969
HELIOCENTRIC CONIC
RL 147,83 LAL ,OI0
RP 107,84 LAP 3,08
RC 42,834 GL 17,76
PLANIETOCENTRIC C_MIC
C3 42.265 VHI. 6.501
LNO4 AZ_TH LNCH TII_ L-I TIME INJ LAT
90.oo 4 31 51 3244.40 -85.46
90.00 23 41 17 42OO,16 ,04
100.OO 6 11 55 2921,75 -27,74
100.00 0 47 50 _398.05 2.09
110.00 7 57 41 2_90.87 -33,213
110.00 IIB 34 3901.69 6.81
DIFF[RENT|AL CORRECTION8
T01[-1.4494 TRA-2.7548 TC3 -.29_ 8AU .l_
ROE -.1869 RRA .2232 RC3 -.1286 F_J .02048
FOE 1,8266 FRA R,5703 _C3 -,4196 8,$P 8159
0Oil 1.46i4 8RA 2.7638 8C3 ,3200 FSP -689
0ISTANCE 331.810
LO. 36.73 VL 26.760 OAL 9.69 AZL 85.69
LCP 191.13 VP 37.175 GAP -13.42 A21 _ 93,02 TkL
GP -6,47 ZAL 41,60 ZAP 9.16 ET5 4_,76 ZA_
134.32 S_4A 122.95 ECC .26102 IN(. 4.3118 Vl 30.139
149.53 TAP 283.85 RCA 90.86 _PO 155.04 V2 35.141
155.87 ETE _'_5.82 ZAC 100.47 £TC 167.75 CLP -6.50
OLA 23,57 R_L 9.77 RA0 6368,6 VEL 12,792 PTH 2,33 VHP 8,945 0PA -7,01 RAP 8,2| ECC 1.6956
|NJ I_ INJ RT AS_ INJ AZI4TH INJ TIME PO (ST TIM INJ 2 LATINJ 2 LONG
J13.84 253.63 77116 5 23 55 2644.4 -26.97 105.50
171.99 243.92 61.68 24 51 17 _)0.2 -3.74 165,35
90,66 254,J8 78,40 7 0 37 2321.7 -_9.06 62.10
136,00 242,78 60,17 J 54 28 3398,0 -1,89 149.48
68.66 255.31 81.35 8 40 52 1990.9 -34.04 57.52
145,78 239,86 56,42 2 23 36 350J.7 2,35 J39,53
NIO-C_JR_d[ E_I_CUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_
SGT 2965,4 SC_ 318,0 .%3 259.2 ST 1504,4 SR 176,9 SS 1369.8
-.3IL_ _ .3737 RW -,9438 CRT .5985 CRS .6931 CST .9921
298R,4 R_3 -,OBO0 R13 ,9441 LSA 2033,8 HSA 185,3 SSA 15,9
•%1 29£7,1 SG2 302.0 THA 178,06 ELl 1506,2 EL2 141.4 ALF 4.06
LAUNCH DATE NOV 19 1968
HELIO(ENTRIC CCNIC
RL 147.83 LAL .00
RP 107,87 LAP 3.00
RC 42.524 CC 18.91
PLAN_T(_NTR_C C_NIC
C3 40.181VHL 6,339
LNCH AZNTH LNCH TJI_
90,00 4 12 37
90.00 0 I 16
100.00 5 55 41
100.00 I 0 53
110.00 7 45 45
110.00 1 27 18
FLIGHT 711,( 138,00 _RRIVAL 0ATE APR 6 J969
DISTANCE 338.624
LCX. 56.73 VL 26.870 GAL 9,34 AZL 85.56 PICA J37,54 SI4A 123.63 ECC .252_9 INC 4.444? Vl 30.139
LOP 194.36 VP 37.243 GAP -12,68 AZP 93,28 TAL 149.30 TAP 286,8_ RCA 92.44 APO 154.8_ V2 35.1Z9
GP -7,22 ZAL 41.9l ZAP |0,82 [TS 42,69 ZAE 157,_1ETE 232,11ZkC 102,23 ETC 168.11CLP -8.O8
DLA 24,67 RAL 9,37 RA0 6568,5 V_L 12,710 PTH 2,3| VHP 8.539 OP_ -7,01 RAP 10._3 ECC 1.6613
L-I T|M_ INJ LAT _NJ_LCNG INJ RT ASC INJ A214TH INJ TIN_ PO CST TIM INJ 2 L_T INJ 2 LONG
3293.07 -24,68 117.19 252,37 75,65 5 730 2693.1 -26.41 108.95
4125,97 -2,35 167,85 243.49 61,77 I 10 2 3526,0 -6.11 161.18
2960.B0 -27.18 93.42 253.04 77.05 6 45 2 2360.8 -28.69 84.94
3933.48 -.|0 152.46 242.24 60.11 2 6 27 3333.5 -4.08 145.93
2616.42 -32,92 68.610 254,37 80.23 6 29 22 2016,4 -33.92 59.50
3850,63 4.88 143,09 239.15 56,12 2 31 29 3250,6 .39 136,87
DIFFERENTIAL CORRECTIONS NI0-COt_._ EXECUTION ACCURACY
TDE-1.4346 TRA-2.6797 T(3 -.2394 BAU .1481 ,_T _979.7 SC.R 314.2 SG3 281.1
ROE -,1435 RRA .2289 RC3 -.1368 FAU ,02261 RRT -,4123 RRF ,4728 RTF -,9486
FOE 1.9564 FRA 2,6745 FC3 -.4871BSP 9356 Sr_ 2996,2 R_3 -.0857 R13 ,9490
80£ 1.4418 8RA 2,6894 8C3 .2758 FSP -797 S_I 2982,5 SG2 286.0 7HA 177,49
LAUNCH DATE NOV 19 19_8 FLIGHT TIM[ 140.00
HELIC_NTRIC CONIC 0ISTANCE 345,430
RL 147,83 LAL ,O0 LOL 56,73 VL 26.973 GAL 9,01 AZL 83,40 HC_ 140,76 SMA |24,27 ECC ,24409
RP 107.91 LAP 2.90 LOP 197.59 VP 37.306 GAP -11.97 A2'P 93.56 TAL 149.11 TAP 289.87 RCA 93.94
RC 42,392 GL 20,16 GP -8.11 ZAL 42,32 ZAP 12,6_ ETS 40,79 Zl_. 198,38 ETE 239,26 Z_C 103.97
PLANET(_ENTRIC CCNIC
C3 _.356 VHL 6,J9_ OLA 25,84 RAL 8._ RAO 6368,_ V_L 1_.6_ PTH _,29 VHP 8,150 OPA -7,16
LNCH A2"NTH LNCH TINE L-I TIME |NJ LAT INJ _ |NJ RT A_ |NJ A2_4TH INJ TII4_ PC) CST TIM
90,00 3 48 43 33fl6,48 -23,54 J21.49 250,94 73,79 4 44 39 2756,5
90,OO 0 21 1B 4039,08 -fl.13 162.g_ 243.29 62.11 1 28 37 3439.1
lO0.O0 5 36 23 3009.38 -_.39 96,8_ 251.80 75,45 6 26 32 2409.4
100.00 1 16 19 386J.41 -2.54 148.50 241.86 (=0.21 2 20 4| 3261.4
110.O0 7 32 10 2647.11 -38.54 70.91 253,41 78.91 8 16 17 2047.1
110,00 I 37 2 3796,44 2,8! |40,25 238,52 95,92 2 40 18 3196,4
DZFFERI[NTIAL CORR1ECTION$ N_O-O_._ _CUT|ON ACCURACY
7DE-1.4598 TRA-2.6373 TC3 -.218_ 8AU .1346 ,SGT _)040,7 _ 3j8.3 ._G3 507,0
ROE -.0964 RRA .23_H_ RC3 -.1460 FAU .02403 RRT -.5150 RRF ._3 RTF -.952|
FOE 2.1248 FRA 2,8043 rC3 -,5429 BSP 9671 _ 3057.3 R23 -.1003 RI3 ,9526
808 1,4629 _RA 2.648J 8C3 ,2625 FSP -879 ,%1 5045,_ SG2 27_,4 THA 176,89
(_RB_T OETERMIN_TION ACCUR4CY
ST 1523.5 SR 146.7 SS 1431.5
CRT .5085 CRS .6141 CST .9916
LSA 2087.8 NSA 181.1 SSA 14,8
EL1 1525.3 £L2 126.2 ALF 2.82
ARRIVAL 0ATE APR 8 1969
IN( 4.5951 Vl 30.139
APO 154.60 V2 35.117
ETC 168.54 (LP -9.71
RAP 11_85 ECC 1.6312








ST 1576.5 SR 115.9 SS 151Z.4
CRT .3302 CRS .4469 CST .9918
LSA 2180,6 NSA 175,6 SSA 14.O
ELI 1576,9 EL2 109,4 ALF 1.40
66
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
LAUNCH DATE NOV 19 1968 FLIGHT TIE 142.00 ARRIVAL GATE APR 10 1969
HIELIO(ENTRIC CONIC
RL 147.83 LAL .OO
RP 107.95 LAP Z.80
RC 42.442 GL 21.51
PLANETC_ENTRIC CONIC
C3 36.784 VHL 6.065
LNCH AZNTH LNCH T|I4E
90.OO 3 15 47
90,00 O 49 34
lOO.O0 5 12 20
IGO.O0 I 35 42
110.00 7 16 22
110.00 I 48 10
DIFFERENTIAL CQRRECTION$
TD£-1.4882 TRA-2.5899 TC3 -.1937 BAU .ILP"_4
ROE -.0434 RRA .2567 RC_ -.1562 FAU .02564
FOE 2.3178 FRA 2.9399 FC3 -.6033 8SP 9999
(30£ 1.4886 BRA 2.6025 BC3 .2489 FSP -970
DISTANCE 352.223
LQ. 56.73 VL 27.068 GAL 8.69 AZL 85.23 HCA 143.98 SNA IZ4.87 ECC .23640 INC 4.7676 Vl 30.139
LOP 200.81 VP 37.363 GAP -11.27 AZP 93.86 TAL 148.95 TAP 292.93 RCA 95.35 APO 154.39 VZ 35.105
GP -9.19 ZAL 42.83 ZAP 14.60 ETS 39.75 ZAE 158.94 ETE 247.06 ZAC |05.68 ETC 169.05 CLP -11.39
0LA 27.09 RAL 8.30 RA0 6568.4 VEL 12.576 PTH 2.28 VHP 7.779 OPA -7.51 RAP J3.69 ECC 1.6054
L-J TINE INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TINE PO CST T|M INJ 2 LAT INJ Z LONG
3448.40 -2i.66 127.57 249.15 71.30 4 13 16 2848.4 -24_01 119.69
3926.01 -8.69 156.58 243.49 62.94 I 55 0 3326.0 -12.25 149.71
3072.68 -25.23 101.16 250.39 73.42 6 3 33 2472.7 -27.26 92.95
3776.96 -5.39 143.85 241.71 60.55 2 38 39 3177.0 -9.27 137.21
2684.56 -32.02 73.71 252.40 77.34 8 1 7 2084.6 -33.43 64.76
3737.85 .fib 137.19 238.01 55.82 2 flO 27 3137.9 -3.91 130.98
NIO-C,.CUR,_E EXECUTION ACCURACY ORBIT DETERNINATION ACCURAC_
`%T 3095.8 `%R 334.3 `%3 333.3 ST 1629.8 SR 91.6 SS 1600.4
RRT -.6244 _ .6928 RTF -.9554 CRT -.0647 CR$ .D606 CST ,99J9
S(_ 3113.8 R23 -.1173 R13 .9fl61 LSA 2_79.6 MSA 171.1 SSA 13.1
`%1 3102.8 _ 260.5 THA 176.11 EL! 1629.8 EL2 91.4 ALF 179.79
LAUNCH DATE NOV J9 1968 FLIGHT TIME |44.00 ARRIVAL DATE APR 12 1969
HELICX_ENTRIC CONIC
RL 147.83 LAL .00
RP 107.99 LAP 2.69
RC 42.671 GL 23.00
PLANETOCENTRIC CONIC
C3 35.475 VHL 5.958
LNCH AZldTH LNCH TINE INJ LAT
87.25 1 36 34 -16.04
92.75 2 22 52 -16.03
100.OO 4 39 22 -23.32
100.00 2 3 5 -9.01
110.00 6 57 32 -31.27
110.OO 2 I 25 -1.91
DIFFERENTIAL CORRECTIONS
TOE-I.5271 TRA-2.S431 TC3 -.1729 8AU ._J43
ROE .0181RRA .2818 RC3 ,1678 FAU ,02_5
roe 2.5444 FRA 3.0B42 FC3 -.6625 BSP 10,205
80£ 1.5272 BRA 2.5587 B(3 .2410 FSP -1063
0I$TANC£ 359.002
LOL 56.73 VL 27.156 GAL 8.40 AZL 85.03 HC_ 147.20 S_4A 125.43 ECC .22920 INC 4.9688 Vl 30.139
LOP 204.03 VP 37.415 GAP -10.60 AZP 94.18 TAL 148.81 TAP 296.01RCA 96.68 APO 154.18 V2 35.092
GP -10,50 2AL 43,47 ZAP 16,76 ETS 39,42 ZAI[ 158,91 ETE 255,06 ZAC 107,37 ETC 169,68 CLP -13.14
OLA ,?_.8,44 RAL 7,60 RA0 6568,4 V(L 12,524 PTH 2,27 VHP 7,426 OPA -8.09 RAP 15,57 ECC !.5838
L-I TJl,4[ INJ LONG INJ RT AS( ZNJ A2'NTH ZNJ TJl4E PO CST TZN INJ 2 LAT INJ 2 LONG
3752,32 147.49 245.55 66.213 2 39 27 3132,5 -19.13 140.16
3603.58 136.59 245.34 66.19 3 22 55 3003.6 -19.11 129.26
3163,82 107,26 248,60 70,7_ 5 32 6 2563,8 -25,73 99,29
3_57.52 137.74 242.O0 61.38 3 4 13 3067.5 -12.76 130.96
2731.32 77.15 251.51 75.43 7 43 3 21_1.3 -32,95 68.33
3672.78 133.79 237.66 53.86 3 2 37 3072.8 -6.38 127.56
MI0-COURSE E_ECUTION ACCURACY CRBIT OETERNINATION ACCURAC_
`%T 3152.9 SQR 367.8 `%5 366.5 ST 1689.6 SR 94.3 88 1699.5
RRT -.7260 RRF .7949 RTF -.9585 ERT -.6447 CRS -.5458 CST .9922
3174.3 R23 -.1375 El3 .9594 LSA 2392.4 MSA 167.5 SSA 12.0
`%.%1 3164,3 ,%2 252,0 THA 175,13 ELI 1690,7 EL2 72,0ALF 177.94
LAUNCH DATE NOV 19 1968
HEL IC(ENTRIC CONIC
RL 147.83 LAL .DO
RP 108.O3 LAP 2.57
RC 43.078 GL 24.65
PLAN[TO(ENTRIC CONIC
C3 34.448 VHL 5.869
LNCH ATNTH LNCH T|I_
79.92 0 34 39
100.08 3 18 23
79,92 0 34 39
100.08 3 18 23
110.OO 6 34 5
II0,00 2 18 6
FLIGHT TII_ 146.00
0ISTANCE 365.765
LOL 56.73 VL 27.237 GAL 8.12 AZL 84.79 PiCA 150.41 SMA
LOP _07.25 VP 37.462 GAP -9.95 AZP 94.53 TAL 148.71 TAP
GP -12,12 ZAL 44.25 ZkP 19.16 ETS 39.70 ZAE 158.21ETE
OLA 29,92 RAL








TDE-I.5705 TRA-2.4885 TC3 -,1481 8AU .1078
ROE .0919 RIRA ,3168 Re3 -.1812 FAU .02877
FOE 2.BO48 FRA 3.2267 FC3 -.7231B_P 10472
BOE 1.5732 6RA 2.5086 8C3 .2341 FSP -I168
LAUNC_ DATE NOq 19 1968
ARRIVAL 0ATE APR 14 1969
125.96 ECC .22249 INC 5.2082 VJ 30.139
299.12 RCA 97,94 APO 153,99 V2 35.080
262.69 ZAC J09.04 £TC 170.48 CLP -14.96
6.75 RAO 6568.4 V_L 12.483 PTH 2.26 VHP 7.895 OPA -8.99 RAP 17.52 ECC J.5669
INJ LONG INJ RT A._ INJ AZNTH INJ TIME PO EST TIM INJ _ LAT INJ 2 LONG
161,39 244.60 65.03 1 40 13 3334.7 -21g.26 154.07
122.54 244.59 65.02 4 15 9 2806.6 -20.25 115.23
161.39 244.60 65.03 1 40 13 3334.7 -20.26 154.07
122.54 244.59 65.02 4 15 9 2806.6 -20.25 115.23
81.51 250.06 73.07 7 20 37 2i92.0 -32.17 72.88
129.84 237._8 56.11 3 18 4 2997.3 -9.21 123.54
MI0-CO._S_ E_ECUTICN ACCURACY QRSIT 0ETERNINATION ACCURAC_
`%T 3199,4 _ 425.0 `%3 399.9 ST 1748.5 5R 139.8 SS i806,7
RRT -.B094 RRF .8759 R1T -._13 CRT -.9307 CRS -.8799 CST .9924
`%B 3227.5 R23 -.1585 RI3 .9627 LSA 2512.7 NSA 165.3 SSA 10.8
`%1 3217.9 `%2 248.1 THA 173.83 ELI 1753.4 EL2 51.0 ALF 175.74
MELIOCENTRIC CONIC
RL 147.83 LAL ,0(3 LOL 56.73 VL 27.312 GAL
FLIGHT TIME 148.00 ARRIVAL DATE APR 16 1969
OISTANCE 372._12
7,86 AZI.. 84._0 HC_ 153.62 _A 126.45 ECC ,21624 INC 5.5000 Vl 30.139
RP 108o07 LAP 2.44
RC 43.658 GL 26.51
PLANETOCENTRI( CONIC
C3 33.745 VHL 5,809
LNCH A2_ATH LNCH T|ME INJ LAT
75.44 23 54 4 -J8,08
104.56 3 46 49 -18.05
75.44 2354 4 -18.06
104.56 3 46 49 -18.05
ZJO.O0 6 2 43 -28.33
liD.DO 2 41 17 -8.38
DIFFERENTIAL CORRECTIONS
T02-_.6272 TRA-2.4310 TC3 -.126_ 8AU .1055
ROE .1845 RRA .3_al5 RC3 -.1968 FAU .03026
FOE 3.1097 FRA 3.3639 FC3 -.7763 _SP 10679
80E 1.6376 _A 2.4582 8C3 .2338 FSP -1277
LOP 210.46 VP 37.505 GAP -9.31 AZP 94.93 TAL 148.63 T,P _O2.25 RCA 99.11 APO 153.80 v2 35.067
GP -14,15 ZAL 45,22 ZAP 21,87 [T8 40,§5 ZAE 156,78 ETE 269,42 ZAC i10,68 ETC 171,50 CLP -16.84
OLA 31.56 RAL _.72 RAO 6568.3 V_L 12.455 PTH 2.25 VHP 6.790 0PA -I0.30 RAP 19.57 ECC 1.5554
L-I TIME INJ LONG INJ RT A_ XNJ AZNTH INJ TIME PO CST TJN INJ 2 LAT XNJ 2 LONG
4032.54 169.24 243.67 63.67 25 I 17 3432.5 -21.45 161.96
329_.32 114.94 243.67 63.66 4 41 47 2698.3 -21.44 107.66
4032.54 J69.24 243.67 63.67 25 1 17 3432.5 -21.45 161.96
3298.32 !14.94 243.67 63.66 4 41 47 2698.3 -21.44 107.66
2876,39 87,41 248,44 70,01 6 50 39 2276,4 -30.78 79,07
3502.48 124.83 237,98 56.73 3 39 40 2902.5 -12.68 118.39
NI0-COUR._E EXECUTION ACCURACY CR_IT OETERNINATION ACCURACY
`%T 3242.8 `%R 513.3 `%3 435.3 ST 1813.4 SR 221.8 SS 1925,5
RRT -,_687 RRF ,9310 R7F -,9639 CRT -,9918 CRS -,9701 CST .9927
S(_ 3283.2 R23 -.1788 RI3 .9658 LSA 2649.2 NSA 164.5 SSA 9.5
`%1 3273,5 `%2 251,9 THA 172,12 ELI 1826.7 EL2 28,1 ALF 173.08
67
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH DATE NOV 19 1968 FLIGHT T|I4C 150.00 ARRIVAL CATE APR 18 ]969
HELICKZCNTRIC CONIC DISTANt'rE 379,240
RL 147.83 LAL .OO LOc 56.73 VL 27.381 GAL 7.62 AZL 84.13 _A 156.83 S_WA 126.91 ECC .21044 INC 5.8659 Vl 30.139
RP 106.11 LAP 2.}0 LOP 213.67 VP 37.543 GAP -8.69 AZP 95.40 'rAt 148.57 TAP 305,40 REA 100.20 APO 153.61 v2 ]5.053
RC 44.405 GL 28.66 GP -16.76 ZAL 46.42 ZAP 24.98 ETS 41.99 ZAE 15A.56 ETE 274,88 ZAC 112.31 [TC 172.87 CLP -18,79
PLAN_. TOCENTR|C CONZC
C3 33.441 VHL 5.78_ 0LA 3_.4] RAL 4.45 RAD 6_68.3 VEL J_.442 PTH 2._5 VHP 6.519 DPA -12.16 RAP 21.81 [CC J.5504
LNCH ATMTH LNCH TINE L-I TZI_ IN| LAT IN| LONG rNJ RT A,_ _NJ A_MTH ZNJ T|k_ PO CST TIN IN| 2 LAT |NJ 2 LONG
7].45 23 22 43 411|.89 -19.12 175.88 242.79 62.04 2A 31 15 3511.9 -22.70 168.64
108.55 4 8 0 3214.4! -19.11 |09.09 _.42.78 62.04 5 I 35 2614.4 °22.69 101.85
71.45 23 22 43 4|11.89 -19.12 |75,88 242.79 62.04 24 31 15 3511,9 -22.70 168.64
108.55 4 8 0 32|4.4| -19.|| 109.09 242.78 62.04 5 | 35 26|4.4 -22.69 JO|.B5
110.00 5 11 15 _0L_0.63 -24.60 96.96 245.69 65.46 6 ! 36 2420.6 -27.69 89.16
IJO.O0 3 _2 34 3353.67 -15.80 116.74 2]9.62 58.41 4 18 28 2753.7 -17.88 ll0.OO
01FFERENTIAL CCRRECTIC_ NI0-(J3UR_ £_CUTICN ACCURACY
TOE-I.7001 TRA-2.3682 TC3 -°|06| BAU .|07| S_T 3279.7 _ 642.0 _3 471.J
ROE .3056 RgA .4285 RC3 -,2J48 FAU .03148 RRT - o9070 RRF .9640 RTF -.9662
FOE 3.4637 FRA 3.4798 r(3 -.8J49 BSP |0878 _ 3342.0 223 -.|944 213 .969!
ODE I ,7273 BRA 2.4067 8C3 .2396 FSP -|387 SG! 333|.4 _2 L_66.2 THA |69.67
LAUNCH OATE NOV 19 1968 FLIGHT TINE 152,00
HELICCENTRZ( CONZC 01ST_g_Cr _5,948
RL 147.83 LAL .00 LOL 56.73 VL 27.445 GAL 7.3_ AZL 83.66 PICA |60.04 SMA J_7,_3 _.CC
RP 108.15 LAP 2,16 L_P 216.88 VP 37.576 GAP -8.09 A2'P 95.96 TAL 148.53 TAP 308.56 RCA
RC 45._09 GL 3J.20 GP -210.17 ZAL 47.94 2AP _,66 ET5 44.05 ZN_ |51.42 ETE 278.95 ZAC
PLANE TCCENTRIC CONIC
C3 33.682 VHL 5._04 OLA 35.59 RAL 2.83 RA0 65_.3 VEL |2,45_ PTH 2.25 VHP 6.298 DPA
LNCH AZMTH LNCH TIM_ L-_ T;NE IN| L_T |NJ L_ |NJ RT ASC IN| A2_4TH IN| T|N_
67.48 22 52 47 4184.89 -L_O.J8 |82._3 241.94 60.04 24 2 32
112.5_ A 24 M 3J45.03 -_O.J7 I04.2_ 241,93 60.0_ 5 17 2_
67.48 22 52 47 4|84.89 -20.18 182.E3 241.94 60.04 24 2 32
112.52 4 24 58 3145.03 -_0,17 104.28 141,9_ 60.03 5 17 13
67,48 22 52 47 4184.89 -_0.18 182._3 241.94 _0.04 24 2 32
112.52 4 24 58 3145.03 -20.J1 104._8 _41.93 _,0_ 5 I? 2_
OIFFERENTIAL CORR_CTIOI_ NI0-O_/RSIE_ IF]_CUTICN ACCURACY
TOE-1.7986 TRA-_._¢J_6 TO3 -.0882 _14J .||_0 ,_GT _09,2 _R 824.| _4;3 _O4,2
ROE .4723 _A .5121 RC3 o.2349 f/_J .03214 RRT -,9_03 RRr .9820 RTF -.9684
rOE 3.8696 FRA 3.5469 FC3 -.8262 9.SP 11104 _ 3410.3 R_3 -.L_0J6 RJ3 .9727
80£ 1.8596 BRA Z.3551 BC3 .2509 FSP -149! _| 3397.5 .%Z _94.5 THA |66.86
(Z_8|T 0£TERNINATION ACCURACY
ST 1883°8 SR 339.2 SS _055.3
CRT -.9997 CR5 -.9927 CST .9930
LSA 2803.7 _SA 165.3 SSA 8.0
ELI 1914.1 EL2 8.0 ALF 169.80
ARRIVAL OATE APR 'ZO 1969
.20507 INC 6.3417 V! _0.I]9
I0|.22 APO J53.44 V2 35.040
I|3,91ETC 174,73 CLP -_0,80
-14,77 RAP Z4.35 £CC 1.554]








ST 1963,| SR 502.3 SS 2194,3
CRT -,998l CRS -.9985 CST ,9934
LSA 2982,| NSA 167,9 55A 6,6
ELi _026,J EL2 30,3 ALF |65,67
LAUNCH 0ATE NOV 19 1968 FLIGHT TIM_ 154.00
HELIOCENTRIC CONIC 0ISTANCE 392,635
RL 147.83 LAL ,00 LC_. 56,73 VL 27,503 GAL 7,!8 AZL 8_,01HCA |63,24 SMA 127,72 ECC
RP 108.19 LAP 2.01 LOP 220.08 VP 37.606 6AP -7.51 AZP 96.70 TAL 148.50 TAP 311.74 RCA
RE _6.364 GL 34.28 GP -24.75 Z_L 49,92 ZAP 33.|8 ETS 46.79 ZAE 147.08 ETE 281.71 ZAC
PL_N_TC_ENTRIC CON|C
C3 34.758 VHL 5.896 CLA 38.i6 RAL .67 RAD 6568,4 V£L |2.495 PTH
LNCH AZMTH LNCH TIM_ L-I TIM[ IN| LAT
63.27 22 22 I 4258.15 -21.20
116.73 4 38 32 }087.64 -21.18
63.27 22 22 l 4258.15 -21.L:=0
116.73 4 38 32 }087,64 -21.18
63.27 22 22 1 4258.15 -2|.20
116.75 4 38 32 }087.64 -21.18
OlFFE_ENTIAL CORRECTIONS
TOE-!.9414 TRA-2.22|6 TC3 -.0748 8AU .)235
ROE .7145 RRA .6205 RC3 -._549 FAU .03166
FOE 4.3!78 FRA 3.5163 FC3 -.7887 8SP 11409
BOE 2.0687 _A 2.3066 BC3 .26fi7 FSP -Ifl72




INC 6,9903 VJ 30.139
APO 153,_8 V2 35.027
ETC 177.56 CLP -22.84
_._6 VHP 6,153 OPA -18.45 RAP 27.41ECC 1.5720
IN| LONG IN| RT ASC IN| A2'NTH IN| TIM[ PO CST TIM IN| 2 LAT IN| Z L_G
188.81 24|.12 57.A9 23 33 0 3658.2 -25.33 181.77
100.29 241,|1 57,48 5 30 0 2487.6 -25.32 93._5
188.81 241.12 57.49 23 33 0 3658.2 -25.33 181.77
100.29 241.1! 57.48 5 30 0 2487.6 -25.32 93.25
188.81 241.12 57.49 23 33 0 3658.2 -25.33 181.77
100.29 _41.11 57.48 5 _0 0 2487.6 -25.3_ 93.25
NIO-COL_,_ E_(_CUTION ACCURACY ORBIT DETERMINATION ACCURAC_
,%T 3332.9 ,T,GR 1077,4 S_3 528.1 ST _058.7 52 731.5 SS 2356.2
RRT -.9440 _ .9911RTF -.9704 CRT -.9957 CR$ -.9998 CST .9939
3502.7 R_3 -.1980 RI3 .9768 LSA 3194.0 HSA 172.2 SSA fi.I
S_I 3486.2 ,%2 339.8 THA 162.86 ELl 2183.9 £L2 63.8 ALF 160.50
ARRIVAL _ATE APR 24 1969LAUNCH DATE _ 19 1968 FLIGHT TIME _ 156,00
_LIO(ENTRIC CONIC DISTANCE 399.29_
RL 147.83 LAL ,0(3 LOL 56.73 VL 27.555 GAL 6.99 AZL 8_.07 PiCA 166.43 SMA
RP 108.23 LAP 1,86 LOP 223.29 VP 37.633 GAP -6.94 _ZP 97.7l TAL 148.49 TAP
RC 47,538 GL _.17 GP -3|.06 _AL 52.59 ZAP _.95 [T$ _0,33 ZAE 141.03 ETE
PLANETOCENTRIC CCNIC
C3 37,313 VHL 6.108 OLA 4|.3| RAL 357.64 RA0 6568.5 V_L 12.597 PTH 2.28 vHP 6.150 DPA
LNCH AZ)ATH LNCH TII_ L-I TINE |NJ LAT IN] LONG IN| RT A,_ IN| A_ITH IN| TIM[
58.56 21 48 6 4337.91 -L_2.01 196.|3 240.27 54.11 23 0 24
121.44 4 48 16 ]O43.71 -L_Z.O0 97.19 240.25 54.11 5 39 0
58.56 21 48 6 4337.91 -L_.01 196.13 240.27 54.1! 23 0 24
121,44 4 48 16 304_:71 -2"2.00 97.19 240.25 54.11 5 39 0
58.56 21 48 6 4337.91 -22.0J 196.13 240.27 54.11 23 0 24
121.44 4 48 16 3043.?! -2_.00 97.19 240.25 54.11 5 39 0
DIFFERENTIAL CORRECTIONS M|D-(,(_JR_ E_CUTION ACCURA(_
TO_-2.J 721 TRA-2.I_F_5 TC3 -.071J gAU .1_78 ,_d_7 336J.| _ 1425,0 S_3 5}0.9
RO£ |.0895 RRA .731J RC3 -.2669 FAU .02877 RRT -.9_JEI _ .9952 RTF -.9725
FOE 4.7690 FRA 3.3099 FC3 -.6674 BSP J|804 ._ }6_0.7 R_3 -.|820 R|3 .9818
-_06 2.4}01 _A 2.2675 9C3 .276_ F_ -|586 S_I _28.3 SG2 403.8 THA 157.73
1_8.08 ECC .19558 IN( 7.9331 Vl }0.139
314.93 RCA 103.03 APO 153.13 V2 35.013
283.47 ZAC 116.86 ETC 181.22 CLP -24.80
-23.65 RAP 31.42 [CC 1.6141








ST 2189.4 5R 1060.O SS 2466.6
CRT -.9943 CR5-1.0000 CST .9945
LSA 3459.7 MS_ 177.9 5SA 3.7
_Ll 2430.4 6L2 10|.6 ALF 154.24
68
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH DATE NOV 19 1968 FLIGHT TIE 158.00 ARRIVAL DATE APR 26 1969
H_LZOCENTRZC CONIC 0|STANCE 405.935
RL 147.83 LAL .IX| LOt. 56.73 VL 27.604 GAL 6.8Z AZL 80.56 PICA J69.62 S_4 128.41 £CC .19144 ZNC 9.4413 Vl 30.139
RP J08.27 LAP ].69 LOP 226.49 VP 37.656 GAP -6.38 kZP 99.29 TAL |48.49 TAP 318.11RCA J03.83 APO 152.99 V2 35.000
RE 48.883 GL 43.27 GP -39.96 ZAL 56.36 ?AP 46.63 ETS 54.90 ?AE 132.43 ETE 284.93 ZAC 117.90 ETC 187.21CLP -26.37
PLANETOC£NTRIC CONZC
C3 43.024 VHL 6.559 0LA 45.24 RAL 353.02 RAO 6568.6 EL JE.SEI PTH 2.33 VHP 6.442 OP4 -30.97 RAP 37.32 ECC 1.7081
LNCH AZHTH LNCH T|MIE L-I TIME IN| LAT ZNJ LONG |NJ RT AS( INJ A_4TH |NJ TIM_ PC) CST TIN IN| E LATINJ 2 LCY_JG
53.12 El 7 4J 4432.87 -EE.L>0 204.76 239.|6 49.51 EE El 34 3832.9 -27.24 J98.34
126.88 4 51 49 302013.67 -22.18 95.29 239.15 49.51 5 4E 9 2420.7 -27.23 88.87
53.lE El 7 41 443E.87 -22.20 204.76 239.16 49.51 22 21 34 3832.9 -27.24 198.34 _
126.88 4 5l 49 _020.67 -EE.18 95.29 239.15 49.51 5 42 9 24E0.7 -27.23 88.87
53.12 E! 7 41 4432.87 -22.213 204.76 239.16 49.51 22 21 34 383E.9 -27.24 198.34
J26.88 4 51 49 3020.67 -22.18 95.29 239.|5 49.5| 5 42 9 2420.7 -27.23 88.87
OIFFERENTIAL CORRECTIONS M|O-COUR.SE EXECUTZON 4CCURACY C_IT O[T£RNINATJON ACCURACY
TOE-2.flg85 TRA-E.052J TC3 -.0784 BAU .t525 SGT 34J2.0 SGR 1876.0 SG3 489.6 ST 2394.8 SIR 1526.4 SS 2539.4
ROE 1.7069 RRA ,8780 RC3 -.2533 FAU .02193 RRT -.9565 /_F .9966 RTr -.9753 CRT -.9941CR5 -.9999 CST ,9955
FOE 5.0854 FRA 2.7975 FC3 -.4414 B_P 12462 5_ 3893.8 R23 -.1528 R|3 .9877 LSA 3805.2 N$A 184.! SSA E.5
801£ 3.J089 BRA E,232| 8C3 .265| F._P -1477 _l 3863.6 .%2 483.6 THA 151.78 ELI 2836.4 ELE 140.3 ALF 147.55
LAUNCH OATE NOV 19 |968 FLIGHT TIE |60.00 ARRIVAL DATE APR 28 1969
HELIOCENTRIC CONIC DISTANCE 4|2._4
RL |47.83 LAL .00 LOL 56.73 VL 27.647 GAL 6.66 AE'L 71.74
RP 108.3| LAP J.53 LOP 229.68 VP _7.675 GAP -5.85 AZP I02.I7 TAL
RC 50.327 GL 50.20 GP -52.61 ZAL 62.00 ZAP 57.04 ETS 61.64 Z_E
PLANETO(ENTRlC CONIC
C3 57.603 _ 7.590 0LA 50.00 RAL 345.|8 RAO 63_.0 VI_L |3.378 PTH
LNCH AZNTH LNCH TIME L-I TXME ZNJ LAT IN| _ IN| RT ASC
46.90 EO 14 47 4559.35 -20.50 215._5 236.91
133.10 4 42 |1 3039.56 -20.48 95.37 2_H5.90
46.90 20 14 47 4559.35 -20.50 21fl.23 236.91
133.10 4 42 II 3039.56 -20.48 95.37 236.gO
46.90 20 14 47 4559.35 -20.50 235.2fl 236.91
133.10 4 42 |J 3039.56 -20.48 95.37 236.90
OIFFERENTIAL CORRECTIONS NI0-C(_UR_d[
TOE-3.6003 TRA-J.9703 TC3 -.|052 8kU .1577 SGT 3573.2
ROE 2.7534 RRA .8799 RC3 -.1737 FAU .009"_0 RRT -.9580
FOE 4.9620 FRA 1.879| FC3 -.|M3 8SP |3_1 _ 4269.3
BOE 4.5325 BRA Z.|378 8(3 .2048 FSP -||57 SGJ 4231.7
172.79 SNA 128.7l £CC .|8770 IN(.12.ESB9 Vl 30.139
148.49 TAP 32].28 RC_ 104.55 APO 152.87 v2 34.987
|20.03 _T[ 2_.|0 ZAC 1J8.07 _TC 197.42 CLP -26.35
2.45 VHP 7.488 OPA -40.85 RAP 47.49 £CC 1.9480
IN| AE_4TH JNJ TIM_ PO C_T TIM IN| E LAT IN| E LONG
43.33 2J 30 46 3959.4 -26.20 209.56
43.32 5 32 50 2439.6 -26.19 89.68
43.33 21 30 46 3959,4 -26.20 209.56
43.32 5 32 50 2439.6 -26.19 89.68
43.33 El 30 46 3959.4 -26.20 209.56
43.32 5 32 50 2439.6 -26.19 69.68
CIR_JT OETERNINAT|ON ACCURAC_
ST 2805.2 _R 2101.6 S$ 2460.8
CRT -.9948 CRS -.9996 CST .997E
LSk 4278.fl NSA |88.4 SSA J.4
ELI 3500.9 EL2 171.8 ALF 143.E0
EXECUTION ACCURACY
2336.6 S(,3 376.1
RRF ._53 RTF -.9808
_3 -.1096 R|3 .9938
S(,_ 565.9 THA 147.28
LAUNCH 0ATE NOV 19 1968 FL|GHT TIME 162.00 ARRIVAL 0ATE APR 30 1969
HELIC_ENTRIC CONIC
RL 147.83 LAL .00
RP 108.36 LAP 1.36
RC 5J.881GL 59.12
PLANE TOC[NTRlC CONZC
C3 113.287 VHL 10.644
LNCH AZMTH LN(H Tll_
41.65 19 0 45
138.35 4 0 7
41.65 19 0 45
138.35 4 0 7
41.65 19 0 45
138.35 4 0 7
OIFFERENTIAL CORRECTIONS
TDE-7.45EI TRA-|.87E7 TC3 -.1872 _AU .2876
R0£ 3.1915 RRA .1201RC3 -.0317 FAU-.OO958
FOE 4.08,20 FRA .7581FC3 .073E _SP 14563
BOE 8.1068 9RA 1.8765 8C3 .1899 FSP -631
0IST4NCE 419.061
LOL 56.73 VL 27.687 G_L 6.53 AlL ?0.60 H(A 175.91 9AA 128.98 ECC .18442 INC19.3947 VJ 30.139
LOP 232.88 VP. 37.692 GAP -5.34 4ZP 109.35 T4L 146.46 TAP 324.37 RCA 105.EO APO 15_.77 V2 34.974
GP -69.68 ZAL 70.77 ZAP 70.48 ETS 81.56 ZAE |02.26 ETE ]05.30 ZJC 117.00 ETC 223.95 CLP -15._1
0L4 54.19 R4L 330.63 RJ0 6570.2 VEL 15.317 PTH E.74 VHP 11.190 0PA -51.48 RAP 69.03 £CC 2.8644
L-I TII,_ INJ LAT INJ LONG INJ RT ASC INJ AZlq_H INJ TII_ PO CST TIM INJ _ LAT |NJ 2 LONG
4749.11 -13.5! 226.76 E_0.66 36.99 20 19 54 4149.1 -19.84 _EE.07
3156.92 -13.50 99.17 E_0.64 36.99 4 52 _4 2556.9 -19.83 94.48
4749.11 -13.51 226.76 230.66 36.99 20 19 54 4149.1 -19.84 E22.07
3156.92 -13.50 99.17 230.64 36.99 4 52 44 2556.9 -19.83 94.48
4749.11 -13.51 E26.76 230.66 36.99 20 19 54 4149.1 -19.84 222.07
3156.92 -13.50 99.17 230.64 36.99 4 52 44 2556.9 -19.83 94.48
NIO-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
SGT 4384.1 _ 1722.9 S(,3 199.6 ST 4044.7 SR 1718.3 SS 2134.1
RRT -,9341RgF ._50 RTF -.9949 CRT -.994! CR5 -.9971 CST .9994
4710.5 R_3 -.0539 RI3 .9985 LSA 4882.2 _SA 175.0 SSA 1.0
S6I 4675.0 ,_2 576.8 THA |59.52 _LJ 4391.2 ELE 17E.I ALF 157.07
LAUNO'I OATE NOV 19 1968 FLIGHT TIME 164.00 AI_RIVAL 0A7£ MAY 2 1969
H_LIO_ENTRIC CONIC
RL 147.83 LAL .00
RP 108.40 LAP 1.18
RC 53.536 GL 54.71
PLAN[TCX_ENTRIC CON|C
C3 864.659 VHL 29.405
LNCH AE'NTH LNCH TIME
58.03 19 0 0
121.97 2 4 44
58.03 19 0 0
121.97 2 4 44
58.03 19 0 0
121.97 2 4 44
OISTANCE 42_.097
LC_ 56.73 VL 27.7_ GAL 6.50 AZL £_J.38
LOP 236.07 VP 37.?06 GAP -4.95 AZP 150.62 TAL
GP -64.43 ZAL 83.18 ZAP 84._0 £TS |71.9I ZAE
178.65 SMA 129.23 £CC
148.15 TAP 326.79 RCA
71.69 ETE 31.24 ZAC
.18236 INC60.6208 Vl 30.139
105.67 APO 152.80 VE 34.961
120.34 £TC 329.63 CLP 76.70
OLA 41.68 RAL 316.07 RAO 6_Z.9 V_L 31.400 PTH 3.47 VHP 35.095 OPA -42.50 RAP 117.82 £Cc15.23o1
L-I TIN_ IN| LAT IN| _ IN| RT AS( IN| AZNTH IN| TJPI_ PO CST TIM IN| E LAT IN| E LONG
4851.27 -.05 'L'wZl.89 226.03 48.32 20 20 51 4251.3 -5.36 216.32
3544.44 -.03 1EI.85 226.01 48.32 3 3 48 2944.4 -5.34 ll6.E7
4851.27 -.05 221.B9 LP_6.03 48.32 20 20 51 4251.3 -5.36 216.32
3544.44 -.03 121.85 226.01 48.32 3 3 48 2944.4 -5.34 116.27
4851._7 -.05 221.89 226.03 48.32 20 20 51 4251.3 -5.36 216.32
3544.44 -.03 121.85 ._'Z_.0I 48.32 3 3 48 2944.4 -5.34 116.27
ORBIT OETERNINATION ACCURACY
ST 1575.4 SR 3689.8 SS 2471.5
CRT .9928 CRS .9999 CST .9941
LSA 4709.0 MSA 174.4 5SA 1.4
£L1 4008.3 ELE 173.8 ALF "66.98
OIFFERENTIAL CCRR[CTIONS
T02-8.O640 TRA |.4189 T(3 -._502 8AU 3.8_
RO-18.91|6 RRA-2.3_64 RC3 -.3021 FAU-.07036
FOE 4.1797 FRA .3939 FC3 .0704 _SP 13014
_OEL_.5591 _RA 2.7335 8(3 .3374 FSP -239
MI0-C.OURS_ £_ECUTION ACCURACY
S(,7 1840.3 _ 4|35.9 S(,3 79.4
RRT .9373 _ -.9991R7F -.9501
4526.9 _3 -.0169 RI3 -.9998
SGI 4488.1 _2 59l .1 THA 66.94
69
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LAUNCH CATE NOV 19 1968 FLIGHt TIE 166.{]0 ARRIVAL CATE MAY 4 1969
HELIOCENTRIC CONIC
RL 147.83 LAL .00 LOL 56.73 VL 27,754 GAL
RP 1OB.43 LAP I.O0 LOP 2}9.25 VP 37.718 GAP
RE 55.2H2 GL -61.17 GP 78.94 ZAL 73.25 ZAP
PLANE TOCENTRXC CONIC
C3 135.142 VHL 11,625 0LA -52.40 RAL
LNCH AZMTH LNCH TIME L-I TIME INJ LAT
43.88 11 37 41 2125.57 11,33
136,12 20 2_ 11 5849.90 11,34
43.88 11 37 41 2125.57 11.3]
136.12 20 20 11 5849.90 II.34
43.98 11 37 41 2125.57 JI.33
136.12 L_ L_ 11 5849.90 11,34
OIFFERENTIAL CCRRECTICINS
TCE-I.8176 TRA-5.8144 T(3 -.2211 BAU .4000
ROE .6726 RRA-1.6512 R¢3 .01_5 FAU-.OO882
FOE .4407 FRA 1,8914 FC] ,0565 B.SP 15072
9OE 1.9360 BRA 6.0638 BE3 .2214 FS,P -416
01STANCE 432.714
6.19 AIL 111.66 HCA 192.71 SHA
-4.19 AZP 68.}6 TAL 148.80 TAP
79.34 ETS 271.}4 /AE 99,95 ETE
12g.45 ECC .17766 INCZl.6600 Vl 30.139
]31.5] RCA I06.45 APO 152.45 V2 34.948
41.99 IAC 96.65 ETC I17.47 CLP 15.41
37.94 RA0 6570.5 VEL 16.015 PTH 2.82 VHP 16.127 OPA 75.17 RAP 294.78 ECC 5.2241
INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
57.19 299.04 141.5J 12 13 ? 1525.6 17.54 52.38
270.65 299.06 141.51 21 57 41 5249.9 17,55 265.85
57.|9 299.04 J41.51 12 13 ? 1525.6 17.54 5_.38
270.65 299.06 141.51 21 57 41 5249.9 17._5 _65.8_
57.18 299.04 J4J.51 12 13 7 1525.6 17.54 52.}8
270.65 299.06 141.51 21 57 41 5249.9 17.55 265.85
M_O-C(:I.,N_,9_EXECUT_CIN ACCURACY ORBIT DETERMINATION ACCURACY
,_T 4824.2 SGR 1175,4 ,_3 13}.8 ST 1673.7 SR 519,8 SS 706.7
RRT ,9008 RRF -.9"_16 RTF -.9987 CRT .3092 CRS .4228 CST .9925
S4T_ _116,4 _3 -.O204 RJ3 -.999_ LSA J82].6 MSA 495,4 554 .fl
S(,1 498],0 SG2 578.2 THA 14.60 ELI 1682.1 EL2 491.9 ALF 6.00
LAUNCH 0ATE NOV 19 1968 FLIGHT TIME 168,00 ARRIVAL CATE MAY 6 1969
HELIOCENTRIC CONIC
RL 147.8_ LAL .{gO L(_. _6,73 VL
RP 108.47 LAP ,92 LOP 242.44 VP
RC 57.109 CL -42.19 GP 66.01 ZAL
PLANETOCENTRIC CONIC
C] 34.293 VHL 5.956 OLA -32,1] RAL
LNCH AZMTH LNCH TIME L-I TIME INJ LAT
74.15 1] 36 6 142"0.49 18,2_
105,85 17 42 46 6_O,45 18.24
74.15 I] ]6 6 1420,49 19,22
105.85 J7 42 46 6_.45 18,24
1JO.OO 16 ]9 42 925.91 9.5?
110.OO 19 38 20 5561.08 27.]5
DIFFER'ENTIAL CORRECTIONS
roe -.9441 7RA-_,]19g r¢3 -.0145 BAU .2296
ROE -.5011 RRA-].3491RC] .4997 FAU ,01951
FOE .6591 FRA 3._225 FC3 -,4672 BSP 15468
8OE 1,0_8 _RA 4.0741 8(3 .5009 FSP -1055
0ISTANCE 4]9.096
27.782 GAL 6.12 AZL 96.19 PICA 185.77 ,_44 129.65 ECC .17553 INC 9.1955 Vl 30.139
]7.727 GAP -3.74 AZP 81.86 TAL 148.71 TAP _]4,49 RCA 106.99 APO 152.41 V2 34.936
55.47 ZAP 70.86 ETS 313.58 ZAE 117.74 ETE 79.03 ZAC 88.69 ETC 151.26 CLP -36,25
33.05 RAO 65_W_.4 VEL IZ.477 PTH 2.26 VHP 9.172 OPA 62.39 RAP 334.09 ECC 1.5644
INJ I._ INJ RT ASC INJ A]"MTH ]NJ TIME PO CST TrM INJ _ LAT INJ 2 LONG
2.80 271.41 116.9] 1] 59 47 920.5 21.69 355._4
304.27 271.41 116.92 17 53 16 30.5 21.70 297.0_
2.80 271.41 116.9] 13 59 47 9L_0.5 21,69 355.54
_04.27 271.41 116.92 17 53 16 30.5 21.70 297.02
_14.13 2645.28 122.97 16 5] 28 225,9 13.85 307.64
259.12 275.84 111.35 21 11 I 4961.1 _0.00 Z50,93
MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
,_r 283_.2 ._R 3943.9 $63 ]29.9 ST 1224.6 SR 1260.2 55 910.6
RRT .9658 RRF -.9990 RTF -,9748 CRT .8992 CRS .9913 CST .9457
5G_ 4857.3 R_] -.0498 R1] -.9985 LSA 1937.6 MSA 403.7 SSA 2,1
S_J 4819.9 S_ 60Z.2 THA 54.59 ELI J7J2.0 EL2 396.3 ALF 45.g1
LAUNCH DATE NOV J9 J968 FLIGHT T]_4E 170,DD ARRIVAL CATE HAY 8 1969
HELIOCENTRIC CONIC
RL 147.93 LAL .00 LOL 56.7} VL
RP 108.5i LAP .64 LOP 245.62 VP
RC 59.010 GL -25.44 CP 54.98 ?AL
PLANETOCENTRIC CONIC
C3 21.228 VHL 4.607
LNCH A_MTH LNCH TIME
90.00 11 26 34
9(3.00 19 5 22
I00.00 12 3_ 54
10(3.00 20 35 43
110.O0 13 27 10
110.00 22 3 56
DIFFERENTIAL CORRECTIONS
TOE -.6682 TRA-I.6815 TC] -.O229 BAU ",2643
ROE -.5990 RRA-2.8t_7 RE3 .93J1FAU .04016
FOE 1.2010 FRA 4.8876 FC_-|.6177 _SP 14515
BOE .8974 BRA 3.3424 8C3 .9314 FSP -1817
01STANCE 445,570
27.907 6AL 6.04 AZL 94,10 HEA 188.91 5HA 129.93 ECC .17350 INC 4.103_
37,734 GAP -3,26 AZP 95.95 TAL 149.69 TAP 337,_ RC4 107.30 APO 152,35
44.54 ZAP 66.46 ETS 324.59 ZAE 128,85 ETE 92.90 ZAC 91.59 ETC 155,13
CLA -16,14 RAL 27.16 RA0 6567.9 VEL 11.942 PTH _.J] VHP 5,916 CPA 52.80 RAP 345,96 ECC 1.3494
L-! TIME INJ LAT INJ LONG INJ RT ASC INJ A;_'MTH INJ TIME _ CST TIM INJ 2 LAT INJ _ LONG
1701.54 -4.72 11.16 248.47 117.95 11 54 55 1101,5 -.94 4.57
5399.77 28.00 247.55 255.]3 85.58 20 35 _2 4799.8 27.09 239.01
1468.15 -5.93 353.34 247.81 119.35 13 3 22 869.2 -J.97 346.79
5108.39 29.37 225.98 255.19 94.18 22 0 51 4508.4 28.76 217.36
1316.95 -9.03 3]9.98 245.91 125.11 13 49 7 716.9 -4,60 333.68
4832.36 32.96 204.45 _54.62 80,37 23 24 29 4232.4 3t.29 195.63
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
.gC,T 2130,2 S_R 3908.5 _T,3 576,7 ST 1056.8 5R 1346.9 SS 1234.8
RRT .9598 RRf: -.9994 RTF -,96_4 CRT ,9495 CRS ,9969 CST .9716
SGB 4550.4 R25 -,0582 RI3 -.9978 LSA 2093.9 MSA 267.0 SSA 4.4




LAUNCH D_TE NOV 19 1968 FLIGHT TIME 172.00 ARRIVAL CAT? NAY 10 1969
HELIOCENTRIC CONIC
RL J47,93 LAL .00
RP 108.55 LAP .45
RC 60.976 GL -14.23
PLANETOCENTRIC CONIC
C3 I?.799 W-¢ 4.219
LNC/H A_TH LN_H TIME
90.00 9 43 11
90,00 20 J7 53
1(30.00 11 1 53
I00.00 21 41 52
IJO,_} J2 4 5
110.OO 22 56 9
DIFFERENTIAL CCK_CTION5
TOE -.5549 TRA-I.]285 TC3 -.077J BAU °2590
ROE -,6772 RRA-2.5611 RE] 1.0859 FAU .05886
FOE 1.9747 FR4 6.4]97 FC5-2.B6_W] 8SP 15512
BOE .8756 BRA 2.8852 B(] 1.0886 FSP -2565
0ISTJN_[ 452.048
LOL 56.73 VL 27.829 GAL 5.97 _ZL 92.15 H_A 192.O9 5MA 129.99 ECC .17173 INC 2.1464 Vl ]O.159
LOP 248.80 VP 37.739 GAP -2.79 AZP 87.90 TAL 149.67 TAP 340.75 RCA 107.66 APO 152.30 V2 34.911
GP 47.24 ZAL 39.55 ZAP 65.24 ET$ ]]2.49 Z_ 116.44 ETE 66.00 ZAC 93.47 ETE 157.05 CLP -51.91
OLA -_.58 RAL 23._9 RAO 6567.7 V£L I1.798 PTH 2.09 VHP 4.889 OPA 45.65 RAP ]51.26 ECC 1,_929
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZt4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2013.21 -14.25 29.12 241.81 114.74 lO 16 44 1413.2 -10.77 22.14
5004.71 L_.83 219.9I _44.21 72,77 21 4J J7 4404.7 20.25 212,J8
1759,]1 -15.22 9.96 241132 116.04 11 ]1 13 1159.] -11,60 3.05
47]].85 23.87 199.6_ 24].84 71,45 23 O 45 4133.8 21.11 191.91
J564,56 -I7,8] ]53,7] 239,87 J19.65 12 30 J0 964,6 -13.77 347.00
45OI.35 26.66 180.82 242.69 67.77 24 11 IO 3901.3 23.41 173.17
HIO-COURSE EXECUTION ACCURACY CRHIT 0ET_WINATION ACCURACY
5_T I964.3 5GR ]728.1 ,S_3 820.9 ST 929.4 SR 1394.9 SS 1588.6
RRT .9516 _ -.999] RTF -,9536 CRT .9144 CRS .9973 CST .9983
SGB 4213.9 R'23 -.0572 R1] -.9977 LSA 2}02.8 MSA 174.9 5S4 7.6
S6I 4179.4 S(,2 538,4 THA 62.88 ELI 1667.0 EL2 174.9 ALF 56.59
7O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-693
LAUNCH OATE NOV 19 196_ FLIGHT TIM_ 174.D0 ARRIVAL CATE MAY ]? 1969
HEL[C_ENTRIC CONIC
RL 147.63 LAL ,00
RP 108.58 LAP .26
RC 63.000 GL -6.78
PLANE TC(ENTRIC CONIC
C3 16.61Z VHL 4.076
LNCH ATMTH LNCH TI_
90.00 8 40 43
gO.00 20 59 27
lO0.OO IO 2 42
100.00 22 20 9
lID.DO 11 12 26
110.O0 23 _6 54
OIFFERENTIAL CORRECTIONS
TOE -,4f_5 TRA-I.0299 TC3 -.1646 BAU .2_0|
ROE -.7243 RRA-2.3L_9 Re3 1.114Z FIU .075Z$
FOE Z.8313 FRA 7.8096 FC]-3.921§ 8SP I_541
BOE .8583 8RA 2.5409 BC3 1.1262 FSP -3275
0ISTANCE 458.513
LOL 56.73 VL 27.846 GAL 5.92 AZ6 91.00 HCA 195.25 SMA 130.11 [[C .17023 INC .9951 Vl 30.139
LOP 251.98 VP 37.742 GAP -2.33 AZP 89.04 TAL 148.64 TAP 343.89 RCA 101.96 APO 152,26 V2 34.900
GP 41.65 ZAL 37.63 ZAP 66.19 ETS ]]8.96 ZAE 141,81ETE 89.72 ZAC 94.34 ETC 158.65 CLP -57.31
CLA 1.40 RAL 20.67 RAD 6567.7 VEL 11.747 PTH 2.07 VHP 4.299 DPA 40.13 RAP 353.76 ECC 1.2734
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
2214.32 -19.56 41.46 239.]4 110.89 9 17 37 1614.3 -16.55 34.09
4771.7] 17.37 ZOS.Ol 238.76 67,26 22 18 59 4171.7 14.14 197.82
1949.84 -20.54 21.60 2_q_.93 112.21 1O 35 12 13_9.8 -17.35 14.26
4511.43 18.]4 185.4] 236.32 65.97 23 35 20 3911.4 14.94 178.29
1731.57 -23.17 3.77 2]7.67 115.87 11 41 18 1131.6 -19.49 356.56
4302.48 20.92 168.24 2]6.99 62.3] 24 38 37 3702.5 17.05 161 .25
MID-COURSE EXECUTION ACCURACY ORBIT DETERMIN4TION 4CCUR4CY
$6T 1591.9 _ ]539.B $6] 1046.3 ST 779.6 SR 1413.4 SS 1919.4
RRT ,9347 RR_ -.9990 RTF -.9363 CRT .9844 CRS .9972 CST .9947
5_ 3881,] _3 -.0510 RI] -.9977 LSA 2304,6 MSA 127.3 554 11.2
5_1 3846.2 $62 5_0,6 THA 66.75 ELI 1609.6 EL2 1_::).4 ALF 61.32
LAUNCH OATE NOV 19 1968 FLIGHT TINE 176.00 A_IV4L OATE M4Y 14 1969
HELIOCENTRIC CONIC
RL 147.83 LAL .00
RP 108.62 LAP ,O7
RE 65.076 GL -1.61
PLANETOCENTRIC CONIC
C3 16.166 VHL 4.O21
LNCH ATMTH LNCH TIHE
gO.O0 7 57
gO.OO 21 28 15
lO0.O0 9 21 21
IO0.DO 22 46 38
110,@ I0 36 21
110.00 2] 48 7
OIFFERENTIAL CORR1ECT!ON5
TOE -.5549 TRA -.7_93 TC3 -.2824 BAU .2425
ROE -.7_07 RRA-2.1425 RC] 1,0856 FAU .08892
r0E 3.7141 FRA 9.023_ FC]-4.7621B_ ° 11499
80E ._304 _'A 2.2665 BE5 1.1219 FSP -3906
0ISTANCE 464;960
LOL 56.7] VL 27.864 6AL 5._ AL_. 90.2] t'_A 198.42 SMA 130.23 ECC .16901 TNC .2317 Vl 30.139
LCP 255.15 VP 37.744 GAP -|.87 AZP 89.78 TAL 148.59 TAP ]47.01 RCA 108.22 4PO 152.24 V2 34.8fl9
GP 37.4] ZAL ]7.05 ZAP 68,61ETS 344.37 ?AE 145,67 ETE 94.66 ZAC 94.41 ETC 160.13 CLP -62.67
OLA 6.22 RAL 18.81RA0 6567.6 VEL 11.728 PTH 2.07 VHP 3.913 0PA 35.66 RAP 354.74 ECC 1._661
L-I TIME INJ LAT INJ _ INJ RT A,T_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2358.87 -22.79 50.8] 2M._6 107.28 6 36 21 1758.9 -20.2I _3.11
4614.73 13.(31J 195.55 235.86 64.62 22 45 9 4014.7 9.48 188.65
21386.97 -23.81 ]0.48 2_8.01 108.6] 9 56 8 1487.0 -21.04 22.77
4_51.86 13,97 176.47 23_.38 63.30 23 59 21] ]761.9 10.27 169.63
1852.22 -26.53 11.53 256.88 112.]9 11 7 1] 1252.2 -23.26 3.90
4169.]7 16.32 160.43 233.94 59.64 24 57 36 3569.4 12.36 153.78
NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION 4CCUR4CY
$6T 1196.0 _ 5367.4 $63 1252.0 ST 597.4 SR 1412.1 SS 2219.2
RRT .89_] RRF -,9987 RTI r -,695_ CRT .9884 CRS .9969 CST .9970
Stoe ]57_.5 I_3 o.0399 R13 -.9979 LSA 2695.1 MSA 108.6 SSA 13.9
$61 3536.6 S_2 511.9 THA 72.01 ELI 1511.0 EL2 83.8 4LF 67.24
L_UNCH DATE NOV 19 1968 FLIGHT TIME 178.00 ARRIVAL CArE MaY 16 1969
HELIOCENTRIC CONIC 0ISTANCE 471.387
RL 147.83 LAL .DO LOt. 56.73 VL 27.877 GAL 5.85 4ZL 89.69 HCA 201.60 SMA 130.32 ECC .16806
RP 106,65 LAP -.11 LOP 258.33 VP 37.743 GAP -1.42 4ZP 90.29 TAL 148.53 TAP 350.12 RCA 108.42
RC 67.198 GL 2.16 GP 34.11 ZAL 37.01 ZAP 72.05 ETS 348.92 Z4E 148.35 ETE 100.95 Z4C 93.84
PL4NETC_ENTRIC CONIC
C3 16.027 VHL 4.003 OLA 9.73 RAL 17.43 RAO 6567.6 VEL 11.722 PTH 2.07 VHP 3.643 DPA 31.85 RAP 354.76 ECC 1.2638
LN_H AZMTH LNCH TIM[ L-I TIM[ INJ LAT INJ LONG INJ RT A._E INJ AZMTH INJ TIM[ PO CST TIM INJ _ LAT INJ 2 LONG
90.00 7 24 6 2469.43 -24.83 58.29 238.03 104.08 8 5 15 1869.4 -22.65 50.30
90.00 21 50 11 4500.23 9.57 188.89 2]4.22 63.22 23 5 11 ]900.2 5.90 182.13
1130.OO 8 5O 14 2191,6] -25.go 37.55 237.71 105.47 9 26 45 1591.6 -23.53 29.55
1130.OO 23 6 44 425].48 10.56 170.21 2]3.70 61.87 24 17 37 3653.5 6.72 163.53
llO.OO lO 9 22 1943.97 -28.76 17.74 2]6.70 109.33 lO 41 46 1344.0 -25.85 9.76
llO.OO O 8 1 4073.68 1].15 155.O6 232.17 58.16 I 15 54 3473.7 8.85 148,60
OIFFERIENTIAL CORRECTIONS MI0-CCURS£ EXECUTION ACCURACY ORBIT 0ETERtAINATION ACCURACY
TOE -.Z257 TRA -.4]_ TC3 -.4150 BAU .2409 _GT 788.8 S_ 3197.0 $6] 1432.7 ST 375.7 SR 1386.4 SS 2472.7
ROE -.7557 RRA-1.990(3 RE3 1.0452 FAU .I0111 RRT .7397 RRIr -.9982 RTF -.7627 CRT .9891 CRS .9965 CST .9975
FOE 4.5556 FR_IO.05B6 FC]-5.4619 BSP 10585 _ ]292.8 R_] -.0211 RI] -.9980 L54 2857.6 MS4 105.5 554 15,1
BOE .7887 _RA 2.0380 8C3 I .1246 FSP -4_O4 $61 3254.1 $62 503.9 THA 79.12 ELl 1435,4 EL2 53,3 4LF 74.97
INC ,3111 Vl 30.139
APO 152._3 v2 34.878
ETC 161.54 CLP -68.15
LAUNCH OATE NOV 19 1968 FLI_HT TIN[ I_0.00 ARRIVAL OATE MAY 18 1969
HELIOCENTRIC CONIC
RL 147.83 LAL .(](]
RP IO8.68 L_P -._W3
RC 69.360 GL 5.O0
PLANETOCENTRIC CONIC
C3 16.042 VHL 4.0D5
LNCH A2_4TH LNCH TINE
gO.OO 6 57 59
90.00 _ 7 55
IDO.OI3 8 25 41
I00.00 23 22 55
110.OO 9 48 16
110.00 0 _ 43
DIFFERENTIAL CORRECTIONS
TDE -.0737 TRA -.IL_O TC3 -.5636 8AU .2452
ROE -.7456 RR4-1.8543 RE] .9947 FAU .|1125
FOE 5.3]]8 FR410.9168 FC3-6.O040 BSP 9743
_OE .7493 BRA 1.8588 BC3 1.143] FSP -5028
OISTANCE 477.792
LOL 56.7] VL 27.888 GAL 5.8] AZL 89.28 HCA 204.77 SHA 130.40 ECE .16737 INC .7213 v! 30.139
LOP 261.50 VP ]7.742 GAP -.97 AZP 90.66 TAL 148.44 TAP 353.21 RCA 108.58 APO 152.23 v2 34.867
GP 31.37 ZAL 37.1_ 2AP 76.LP_ ETS ]52,80 Z_E 150.03 ETE 108.47 ZAC 92.7fl ETC 162.87 CLP -73.80
0LA 12.39 RAL 16.]8 RA0 6567.6 VEL 11.72] PTH 2.07 VHP 3.448 0PA 28,45 RAP 354.17 ECC 1.2640
L-I TINE INJ LAT INJ LONG INJ RT A,T_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2557.95 -L_6.15 64.44 2_8.(]0 101.27 7 40 37 1958,0 -24.33 56.24
4412.13 6,8] 18].87 233.28 62.45 23 21 27 ]812.1 3.09 177.19
L_75.12 -27.29 4].]7 237.73 102.71 9 3 36 1675.1 -25.26 35.15
4170.19 7.85 16§.5_ 2_2.7_ 61.07 24 32 25 5570.2 3.93 158.93
_O16.72 -_(].29 22.85 2_6,8] 106.66 10 21 53 1416.7 -27.71 14.60
4OOI.36 10.52 1_1.11 231,11 57.29 I 27 26 3401.4 6.13 144.76
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 500.6 _ ]1024.7 $63 1586.1 ST 120.4 ._ 1342.5 SS 2685.1
RRT .1754 RRF -.9977 RTF -,1798 CRT .9790 CRS .9959 CST .9894
,SCA_ 3065.9 R'Z] .0001 R13 -.9977 LSA 3002.4 MSA 109.8 554 15.2
$61 ]026.0 $62 49_.7 THA 88.29 ELI 1347.6 EL2 24.5 ALF 84.98
71
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69
LAONCH 0ATE NOV 19 1968
HEL I(XENTRIC CONIC
RL 147.83 LAL .DO LOt. 56.73 VL
RP 108.72 LAP -.49 LOP 264.67 VP
RE 71.560 GL 7.22 GP 29.01 ZAL
PLANE rO<:ENTRIC CONIC
C3 16.J51 VHL 4.019 OLA 14,47 RAL
LNCH ATNTH LNCH T;I,I_ L-I TIN_ IN! LAT
90.00 6 36 36 263J .}9 -27.02
90.00 22 22 53 4341.77 4.60
100,00 8 5 41 1344,|0 "28,_
100,00 23 36 29 4104._O 5.67
1|0.OO 9 31 15 2076.57 -51.57
ll0,OO 0 31 20 3944.79 6,4R
0JFFERENTIAL _CTION5
TI_E .0994 TRA .J909 TC3 -.7_42 8AU ._558
ROE -.72|4 RRk-l.TZ37 RC) ,9378 FAU .]1916
FOE 6.0121 FRAIl.5726 FC3-6,3876 BSP 90?6
BOtr .1282 i_A J.7362 BC5 !,1849 FSP -547!
LAUN_4 0ATE NOV !9 1968
HEL X_ENTR|C C,_NI C
RL !47.83 LAL .00
RP J08.74 LAP -.62
RE 73. 792 GL 9.00
PLAN[ TOCENTRIC CONIC
C3 |6.328 VHL 4.04J
LNCH AZI4TH LN_.J_ TZME_
gO.O0 6 18 4!
90.00 _ 3_ 35
100.00 7 49 2
!OO.00 23 48 15
JJO.OO 9 17 ;S





L-I TII_ IN! I,,._T
2694.04 -27.59






TOE .2895 TRA ,3j57 TC5 -.B9J6 8AU .2723
ROE -.6834 RRA-I.6007 RC3 .8?28 F'AU .12421
FOE 6.5696 rRk!2.0J55 FC3-6,_59 6SP _53
00£ .1440 eRA !.6817 Be3 1.2417 FSP -5793
FLIGHT TI_ 182.00 aRRIVAL CaTE NaY ?O 1969
Ol STANCE 484.175
27.897 GAL 5.85 AZL _,!H5 _A 207.94 S#4A 1_0.46 [CO .!6695 INC 1.0433 vj 30.139
:)7.7:)9 GAP -.53 AZP 90.92 TAt. 148.:):) TAP :)56.27 RCA 108.68 aPO 152.24 v2 34.858
:)7.42 ZAP 80.90 ETs _§6.J| ?kE 150.75 £T£ 116.65 ZAC 91 .:)6 ETC J64.10 CLP °79.58
15.58 RA0 6567.6 VEL lI.728 PTH 2.07 VHP 5._i09 DPA 25.:)l RAP 353.16 £CC 1.1658
IN! LONG |NJ RT AS( IN! AZNTH IN! TINE PO (ST TIN IN! _ LaT |NJ Z LC_G
69.64 2:)_,14 §8.8! ? 20 28 20:)i.4 -25.5:) 6! .29
179.90 2:)2.77 62.03 23 :)5 15 :)741.8 .8_ |73.26
48._ 2:)7.9| 100.29 8 44 45 !744.1 -26.51 59.89
16J.66 1332.18 60.60 24 44 5:) 3504.:) 1.7! 155.31
27.t5 2:)7.|2 104.:)3 10 5 52 J476.4 -29,09 18.70
|48,07 230,49 56.7:) I 57 5 :)544.8 3.99 141.79
NIO-OOURS( EXECUTION ACCURAO' ORelT 0£TERNINATION ACCLMACY
SGT 66!.7 S_R 2642.9 ,T_3 1706.6 ST 165.8 SR !280.4 SS 2853.8
RRT -.6902 RM: -._,69 RI_ .6879 CRT -.991l CRS .9950 CST -.9959
,S_ 19|8.9 1_3 .O_T3 RI:) -,_;)_5 LSA 3|_0.| MSA !16.8 SS_ 14.9
5GI _1_0,4 S_ 4_o6 THA 99,38 ELl 1_20,9 EL_ 2! ,9 ALF 97.31
FLI_,_T TINE 184.00 ARRIVAL OATE MAY 22 !969
DISTkNC[ 490.537
27.90:) GAL 5.85 AZL 88.70 NEk 21l .ll Sl4A |]O.51 ECC .J6676 IN(: !.3044 V! 30.!39
37.7:)5 GAP -.tO A2P 91.12 TAL 146.J9 TAP 359.:)J RCA 108.74 APO 152.28 V2 34.84L_
:)7.6:) 2AP 85,93 [T$ 3_8.95 ZA_ J50._9 ETE JE_.44 ZAC 69.69 ETC 165,19 CLP -85.44
14.94_ RA0 6567.7 VEL JJ .735 PTH 2.07 VHP 3.217 0PA 22._6 RAP :)51.89 ECC 1.2687
INJ _ JNJ RT A._ JNJ A214TH _NJ T_HE PO CST TiM _NJ 2 LAT ;NJ _ LONG
74.J3 2_8.40 gN5.62 T 3 3_ 2094.0 -26.39 65.61
176.67 232.56 61.81 2:) 47 J1 3684.! -l.04 170.04
5E.51 2_._ 98.!4 8 29 5 1_O2,7 -27.43 44.00
l_._O 23J.94 60,34 24 55 44 :)450.7 -.11 152.37
_,8_ 237._3 102.26 9 52 42 |_26.7 -30.!4 22._3
J45._ 230,17 36.41 J 45 25 :)299.5 2.26 J39.42
NI0-C_URS_ _X_O, JTION ACCURACY C_|T O_T_Rt4_NATICN ACCUR40'
SGT 1123,t S_ _50.5 S_3 !790.9 ST 470.2 SR !20:).1 SS 2981.8
RRT -._o9 _ -,99:)9 RTT .9068 CRT -.99_1 CRS .99:)8 CST -.9993
•%e 2879.6 R_3 .0524 RI:) -.9945 LSA :)247.J MSA |24.5 SSA 14.5
_| 2845.5 _2 441.8 THA 111.6! EL! !290.6 £L2 54.9 ALF 1|!.24
LA_qCH DaTE NOV 19 1968 FLIGHT TD,_ ]86.00
HELIOCENTR!C CONIC 0ISTANCE 496.87_
RL |47.83 LaL .00 LOt. 56.73 VL 27._08 G4L 5.88 AZL 88.48 HCA _14.2B ,T_4A
RP 108.77 LaP -.66 LOP 271,00 VP 37.75J GaP .:):) AZP 91.26 TAL 148.05 TAP
RE 76.053 GL 10.44 GP 24.96 ?AL 57.65 ZAP 91.17 rTS 1.339 ZA£ 149.63 ETE
PLAN[ TC(ENTRIC CONIC
C3 16.562 VHL 4.070 OLA 17.3| RAL 14.49 RAO 6567.7 V£L 11.745 PTH 2.0T VHP
LNCH AZNTH LNCH TIME L-! T|I,_ |NJ L4T
90.00 6 3 25 2748.68 -27.96
90.00 22 47 26 4235.96 I ,20
1130.O0 7 34 56 245:)._2 -29.29
I[30.00 0 2 31 4006.:)5 2.57
110.O0 9 5 35 2170.01 -32.74
]10.00 0 48 24 3862.63 5.:)3
D IFFERI_NTI 4L CCRR_CT ION5
TOE .49J5 TRA .6392 TC:)-I .0582 BAU .295!
ROE -.6355 RRA-I .4740 RC:) ,8J0:) FAU .12765
rOE 6.95|0 FRA12.205:) FC:)-6.672B BSP 8657
_OE .BO33 BR/[ 1.696! BC3 1.:)328 FSP -6046
LaONCH DATE NOV 19 196_
HEL !O(£NTRIC CO_IC
RL 147.B:) LAL .0(3
RP !08.80 LAP -l.O4
RC 78.340 GL !1.62
PLANE TOC_NTR IC CONIC
C3 16.849 VHL 4.105
LNO'4 a_4TH LN_H I'INE
90.00 5 50 16
gO.O0 _ 57 5:)
|O0.00 7 _ 54
lE10.OO 0 l! 31
110.00 B 53 43
110.(30 O 55 :)2
aRR|VaL 0aTE HaY 24 1969
130.54 ECC .16666 ZNC 1.5214 Vl 30.J39
_.31 RCa 108.76 APO 152.32 v_ 34.B39
135.70 2AC 87._7 ETC |66.13 CLP -91._9
:).163 DPA 19.56 R4P 350.49 ECC 1.2726
IN! LONG IN! RT A._ IN! A_4TH IN! TII,_ PO CST TIM |NJ 2 LAT |NJ _ LONG
78.09 _38.76 94.67 6 49 13 2148.7 -27.02 69.55
17:).99 2:)2.57 61.71 2:) 58 2 36:)6.0 -2.59 J67.36
_6.2:) 23_.62 _6.2:) B |5 50 |8§3.5 o28.12 47.62
156.46 231.92 60,19 l 9 18 :)406.4 -1.61 J49.94
:)4.11 2_h_.0:) I00.4_ 9 41 43 1570.0 °30.96 Z5.34
143.72 250.0_ 56.19 I 52 46 3262.6 .85 137.49
NI0-COURSI_ £_ECUTION ACCURACY ORBIT OETERMINATICN aCCURacY
_GT |660.0 _ _44:).4 SG:) 1832.7 ST 786.0 5R 1107.5 SS _)56.1
RRT -.9:)7:) RRF -.9945 RTF .9592 CRT -.99_4 CRS .9921 csr -.9998
.%8 2954.0 R23 .0662 R!3 -.9926 LSA :):)41.6 HSA 132.3 $Sa 14,l
S¢,I 2926.7 5G2 400.6 THA 12:).76 ELI 1:)55.2 £L2 88.6 ALF 125.27
FLIGHT TIME 188._0 ARRIVAL OaT£ HAY 26 1969
OIST_NCE _O3.191
LCI. 56.7:) VL 27.9!0 GAL 5.9"Z _ZI. 88.29 H(.A 217.45 SNA 130.56 £CC .16719 IN(; 1.7056 Vl 30.139
LOP 274,11 VP 37,725 GAP .76 AZP 91.35 TAL 147.8:) TAP 5.28 RCA 108.73 aPO 152.59 v2 34.83I
GP 2:).14 2AL :)7,_ ZAP _6.&6 ETS :).46 Z_ 148.05 ETE |41.!2 ?AC 86.02 ETC 166.B9 CLP -97.05
0LA 18.66 RAL 14.15 RAO 6567.7 VlEL 1J.757 PTH 2.08 VHP 3.145 0PA 16.90
L-I TINE JNJ L_T IN! IONG IN! RT AS_ IN! A2}4TH |NJ TII,I_ PO CST TIM
2797.20 -28.18 8|.62 239.20 92.91 6 :)6 53 2197.2
4!95.:)2 -.11 |71.72 232.75 6|.68 24 7 48 :)595.3
24_.41 -_.56 59.54 239.10 94.51 8 4 :):) 1898.5
39_.2g |.|l 154.42 2:)2.06 60.15 I 18 1 :):)69.3
_'¢_8.06 -:)3.17 37.00 2_.61 98.76 9 :)2 3! 1608.1
_32.44 4.J9 142.13 230.15 56.04 ! 59 24 :)2:)_.4
OIFF£RENT|AL CORRECTIONS
TOE .7005 TRA |,|5T5 TC3-l.2|_ BAU .:)211
ROE o.STBB RRA-I .3520 RC3 .7:)84 rAU .12732
FOE 7.19!0 FRAI2.1970 FC:)-6.5424 B,SP 8993
_OE ,9087 BRa 1.7798 eC:) 1.4257 FSP -61_
RaP 349.07 £CC 1._773








ST 1104.0 SR 100_.1 SS 3096.7
CRT -.9880 CRS .9897 CST -.9999
LSa 3435.0 HSA J39.6 SSa 13.8
ELI t48_.5 £L_ 1J5.! ALF 137.7_
MI0-COUR_ EXECUTION ACCU_AC*
5gT 2206.| .%R 2"/:)3.:) SG:) 1857.9
RRT -.97YJ RRF -,9927 RTF .9767
•%8 31:)9.2 R"Z:) .0670 R13 -.99j5
SGI :)I!7.9 S_2 364.8 THA 134.64
72
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4 1968-69
LAUNCH DATE NOV 19 1968 FLIGHT TIME 190.00 ARRIVAL CATE MAY 28 ]969
HELIOCENTRIC CONIC C[STANCE 509.48_
RL 147.83 LAL .00 LOL 56.73 VL 27,911 GAL 5.98 AZL 86.13 HCA 220.62 S_WA 1}O.57 ECC .16777 INC 1.8652 Vl 30,139
RP 108,82 LAP -1o2| LC_ 177.33 VP 37.718 GAP 1.18 AZP 91 °42 TAL 147o62 TAP 8.22 RCA I08.66 4PO 152,47 VZ 34.824
RC 80.651 GL 12.59 GP 21°43 ZAL 38.08 ZAP 101.76 ETS 5.21 ZAE 145.99 ETE 147.50 7AC 84.23 ETC 16T. 47 CLP-102.65
PL4NETO(ENTRI C CONIC
C3 J7.187 VHL 4.146 CL4 19.62 RAL 13.92 RAG 6567.7 VEL 11.772 PTH 2,08 VHP 3.159 0PA 14.40 RAP 347.70 ECC 1,2829
LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZMTH ZNJ TI/_ PC) CST TIM INJ 2 LAT INJ 2 LCXNG
90.O0 5 38 52 2840.90 -28.29 84.81 239.72 9I ,32 6 26 13 2240.9 -27.8| 76.I8
90.00 23 7 26 4160.8,0 -1.23 169.79 233.07 61.71 24 16 47 3S60.8 -5.00 16],I5
1DO.O0 7 12 34 2538.77 -29.76 62.52 239.65 92.95 7 54 52 1938.8 -29.03 53.80
100.00 0 20 21 3938.16 .06 152.71 232.36 60.I1 I 26 0 3338.2 -3.9,2 J46.I9
IlO.OO 8 47 24 2242.05 -33.50 39.60 239.26 97.26 9 24 46 1642.O -32.13 }0.63
110.00 1 Z 0 3_07.65 3.24 140.83 230.37 55.95 2 5 28 3L:_7.6 -1.25 134.63
CIFFERENTIAL CORRECTIONS
TOE .9105 TRA 1.4644 TC3-1.3697 BAU .3503
ROE -.5151 RRA-l.2325 RC3 .6691 FAU .12505
rOE 7.2630 FRAIl.9603 F(3-6.2988 BSP 97130
BCE 1.0462 BRA 1,9141 6C] 1.5244 FSP -6122
L4UNCH (]ATE NOV 19 1968
HELIOEENTRIC CONIC
RL 147.83 LAL .00 LOL 56.73 VL
RP 108,84 LAP -1 .39 LOP 280,30 VP
RE 82.981 GL 13.39 6P 19.82 ZAL
PL4NE TC_ENTRIC CONIC
C] 17.579 VHL 4.193 0LA
LNCH AZHTH Lf_.H TIE L-I TIE [NJ LAT
90.00 5 28 57 ?880.70 -28.32
90.00 23 16 16 4131.43 -2.17
10(3.OO 7 3 40 2575.34 -29.86
IO0.00 0 28 11 3912.03 -.83
_10.00 El 40 23 2272.74 -.33.73
I I0.00 I 7 57 3787,.39 2.47
(]IFFERENTIAL CORRECTIONS
TOE 1.1172 IRA 1.7575 TC3-1.5044 BAU ..3807
R(]E -.44_13 RRA-1.1195 RC3 .60J1 FAU .1L_57
FOE 7.1950 FRAII.6065 FC3-5.9378 85.P 10649
BCE 1.2038 BRA 2.0838 BC3 I .6200 FSP -(_)05
MI0-COURSE EXECUTION ACCLMACY
_r 2736.8 ,_ L_021.2 SG.3 1806.2
RRT -.9783 RRT" -.9901 RTF .9846
•_B 3402.) R23 .0570 R13 -,9914
SG| 3385.4 ,_2 334_,2 THA 143.73
ORBIT CETERMINATION 4CCUR4CY
ST 1414,3 _ 895.3 SS _95.4
CRT -.9842 CRS .9860 CST -.9999
LSA 3515.9 MS4 146,5 SS4 13.4
ELI I668.5 EL2 134.2 4LF 147.84
FLIC4-_T TIME |9_.00 ARRIVAL OAT? HAY ]0 1969
DISTANCE 5JS.75Z
27.910 GAL 6.05 AZL 87.99 PICA 223.79 SMA 110.56 ECC .16859 INC 2.0053 vI 10.139
37.711 GAP J.60 AZP 91.45 TAL 147.35 TAP 11.13 RCA 108.55 APO 152,57 V2 34.816
38.12 ZAP IO6.92 ETS 6.67 ZAE I43.66 ETE 152.80 7AC 82.57 ETC 167.88 CLP-IOS.02
20.43 RAL 13.79 RAD 6567,7 VEL 11.788 PTH 2.08 VHP 3.202 CPA 12.0_ RAP 346.45 ECC 1.2893
INJ LONG INJ RT A,_K_ INJ AZMTH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG
87.72 240.31 89.86 6 16 58 2280.7 -28,04 79.07
168.16 233.53 61.76 24 25 7 .3531.4 -5.93 J6J.49
65.24 240.29 91.53 7 46 35 1975.3 -29.33 56.47
J51._8 232.78 60.J2 1 33 23 3312,0 -4.80 144.74
41.96 2_9.99 95.88 9 18 15 1672.7 -32.55 32.93
139.77 2]0.72 55.90 2 lJ 4 3187.4 -2.02 133.57
MI0-COURSE EXECUTIGN ACCURACY ORBIT 0ETERMINATION ACCURACY
,%T 3239,_ _ 1815.3 ,f_v3 1745.2 ST 1709.9 SR 784.5 SS 3061.9
RRT -.9789 RRF -.9865 RTF .9886 CRT -.9785 CRS .9805 CST -.9999
S(,B 3713.2 R_ .04.36 RJ3 -._919 LSA 3590.4 MSA J53.1 SSA 13.1
•5(,I .3698.9 SC,2 324.5 THA 151.01 ELI 1875.4 EL2 141.6 4LF 155.66
L4UNCH CATE NOV 19 1968 FLIGHT TIME 194,00 4RRIVAL CATE JUN l 1969
HELIOCENTRIC CONIC
RL 147.83 LAL ._0 LL'_, 56.73 VL
RP 108.86 L4P -1.56 LL'_ 283.66 VP
RC 85.328 GL 14.06 GP 18.31 7AL
PL4NETC(ENTRIC CONIC
C} 18.027 VHL 4,246
LNCH AZMTH LNCH TIME
90.00 5 ZO 21
90.00 23 24 29
100.00 6 56 I
100.00 0 35 26
lIO.O0 8 34 28
IIO.O0 1 13 28
OlFFERENTI4L CORRECTIONS
TOE 1.3173 TR4 2.0352 TC.3-1.6208 OAU .4J15
ROE -.3809 RRA-I.OI47 RC3 .5366 FAU .11446
r0E 7.0127 FRAIl.If74 FC3-5,4970 BSP 11741
BOE 1,3712 8RA 2.2741BC3 J.7073 FSP -580.3
CISTANCE 521.997
27.908 G4L 6.14 AZL 87.87 HCA 226.95 S.MA I10.54 ECC .16966 INC 2.1)00 Vl ]0.1)9
37.703 GAP 2,02 AZP 91.45 TAL 147.06 TAP I4.01RCA 108.39 APO 152,69 v2 34.810
38.10 ZAP 111.89 ETS 7.90 ZAE 141.20 EfE 157,12 7AC 81.11 ETC 168.J2 CLP-IJ3.|2
CL4 ZI.15 RAL 13.74 RA0 6567.7 VEL 11.807 PTH 2.09 VHP 3.271 OPA 9.96 R4P 345.38 ECC 1.2967
L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ A_MTH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG
2917..30 -28.2_ 90.40 240.98 88,52 6 8 58 2317.3 -28,19 81.74
4106.54 -2.97 166.76 234.09 61.83 24 3_ 55 .3506.5 -6,72 160.09
Z608,84 -_9.89 67.73 241.OO 90.22 7 39 30 2008._ -29.54 58.94
38_0.23 -I.57 150.09 233.3| 60.14 1 40 16 3290.2 -5.53 143.54
2100,80 -33.91 44.13 240.80 94,60 9 12 49 1700.8 -32.90 35.04
3771.04 1.84 138.9_ 231.18 55.86 2 16 19 3171.0 -2.65 132.72
MI0oCOURSE EXECUTION ACCURACY ORBIT CETERMINATION 4CCUR4CY
SGT 3704.9 _ 1621,0 S_,3 1662.2 ST 1985.5 SR 677.0 SS ]002.6
RRT -.9765 _ -.9_16 RTF ,9_08 CRT -.9696 CRS .9720 CST -,9999
4043.9 t_.3 .O31_ RI3 -.9924 LSA .3659.3 MSA J59,3 SSA 12.9
_J 403| .2 S(,2 3_.9 THA 156.71 ELI 2091.8 EL2 157.3 ACt 161.60
LAUNCH 04TE NOV ]9 1965"I FLIGHT TIN? 196.00 4RRIVAL OATE JUN 3 1969
HELIC_ENTRIC CONIC
RL 147._3 LAL o[_O LO. 56.73 VL
RP 108.88 LAP -1.72 LOP 286.82 VP
RC 87.691 GL 14.60 GP 16.91 ZAL
PL_NETOCENTRIC CONIC
C3 18,534 VHL 4.305 OLA 2].75 RAL
LNCH AZMTH LN(H TIME L-I TIME INJ LAT
90.00 5 12 54 2951.19 -28.20
90.00 23 32 9 4085.6_ -3.65
10(3.00 6 49 29 2639.77 -29.88
100.00 O 42 12 _1872.27 -2.17
110.OO 8 29 33 2326.69 -.34.03
llO,O0 ! 18 37 3758.12 1,35
DIFFERENTIAL CORRECTIONS
TDE 1,5091 TRA 2.2cJ_0 TC3-1.7|61BAU .44|3
ROE -.3152 RRA -.9195 RE3 .4763 FAU .10701
F0E 6,7485 FRAIO.5577 FC3-4.9986 8SP 12880
BOE 1.5417 BRA 2.4752 _03 J.7810 FSP -5532
OISTANCE 5_8.217
27.904 GAL 6.24 ASL 87.76 PICA 230.11 SMA 130.51 ECC .17097 INC 2.2424 vJ :30.139
37.695 GAP 2.44 AZP 91.44 TAL |46.74 TAP 16.85 RCA J08.20 4t::'0 152.83 v? 34.804
_8,03 ZAP 116.61 ETS 8.9! ZAE 1.38.74 ETE 160.60 74C 79,89 ETC 168,23 CLP-IIT.91
1_.77 RAO 6567.8 VEL 1|.8_9 PTH 2.09 VHP 3.364 0PA 8.05 RAP }44.50 ECC 1,3050
INJ LONG INJ RT A,_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG
9'_.88 241.73 87.28 6 2 5 2351.2 -28.28 84.21
165.59 234.76 61.90 24 40 J5 .3485.6 -7.38 158.90
70.03 241.80 89.01 7 33 _9 2039.8 -29.70 61.23
149.10 233.94 60.18 I 46 44 3272._ -6.13 142.54
46.15 241.69 93.42 9 8 L;_ 1726.7 -33.18 37.01
J}8._fl Z.31.74 55.84 2 21 15 3158-1 -3.14 132.04
MIO-COUR,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
,5(,7 4I_O.4 ,_ 1442.3 ,_3 1564.9 ST 2238.7 _ 576.5 55 2925.1
RRT -.9714 RRF -.9748 RTF .99L_O CRT -.9558 CRS .9588 CST -.9999
SGB 4375.0 R23 .0_18 RI3 -.9929 LSA 3724.6 M54 I65.1 SSA 12.8
,$61 4361.0 ._2 323.9 THA 161 .J 5 ELI 2]05.9 EL? 164.6 ALF I66.10
73
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69
LAUNCH OATE NOV 19 1968
HELI_ENTRIC CONIC
RL 147.83 LAL .00
RP |OB.90 LAP -|.88
RC 90.065 GL 15.04
PLANETOCENTRIC CONIC
C3 19.J04 VHL 4.371
LNCH ATMTH LNCH TINE
90.00 5 6 30
90.00 23 39 ZI
1OO.00 6 43 58
IO0.00 O 48 31
110.00 8 ?5 _!
110.00 I Z3 Z7
FLIGHT TIE 198.00 ARRIVAL CATE JUn 5 1969
0ISTANCE 534.413
LOL 56,73 VL ?7.898 GAL 6.36 AZL 67.66 h_CA 733.?8 SNA 130.47 £CC .17Z54 INC ?,3449 Vl 30.J39
LOP Z89.99 VP 37.686 GAP Z.86 AZP 91.40 TAL 146.39 TAP 19.67 RCA 107.96 APO 15Z.99 v2 34,799
GP 15.61ZAL 37.90 ZAP 121.06 ETS 9.76 ?AE 136.35 £TE 163.40 ZAC 78.9? ETC 168.23 CLP-122.39
0LA 22.Z8 RAL 13,87 RAO 6567,8 VEL 11.053 PTH 2.10 VHP 3.478 OPA 6.36 RAP 343.85 £CC 1.3144
L-I _II,_ INJ LAT INJ LONG INJ RT A.SC INJ AZMTH INJ TIN[ PO CST TIH [NJ ? LAT INJ 2 LONG
2982.75 -28.07 95.18 242,56 86.13 5 56 13 2382.8 -28.31 86.5Z
4068.32 -4.?O 164.63 23§.52 61.97 ?4 47 9 3468.3 -7.9? 157.92
2668.53 -29.82 72.16 242.67 87.88 ? ?8 ?6 2068.5 -29.80 63.36
3857.78 -?,67 148._ 234.67 60,22 I 5? 49 3?57.8 -6.61 141.74
2350.79 -34.11 48.02 242.66 92.31 9 4 4? 1750.8 -33.42 38.85
3748,28 .97 132,23 232.40 55.83 2 25 55 3148.3 -3.52 131.53
0IFFER[NTIAL CORK_CTIONS
T0£ 1.6933 TRA 2.5490
RO£ -.25_O RRA -.8349
FOE 6.4371FRA 9.9714
BO£ 1.1121BRA 2.6822
LAUNCH OATE NOV 19 1968
NIO-COUR,_ EXECUTION ACCURACY
TC3-1.7873 8AU .4689 5GT 4_12.3 ._ 1282.2 ,%3 1461.0
RC3 .4204 FAU .09847 RRT -._36 _ -._38 RTF .9927
FC3-4.4624 OSP 13973 5_e 4693.7 1_3 .0152 RJ3 -.9932
0C3 1.8_ FSP -5199 S_;! 4684.1 _12 3_0.6 THA J64.63
HELIOCENTRIC CONIC
RL 147,83 LAL .O0
RP 108.91 LAP -2.03
RC 92.44_ GL 15.39
PLANETCCENTRIC CCI_IC
C3 19.743 VHL. 4.443
LNC.H ATMTH LNCH TINE
90.00 5 l 5
90.00 23 46 6
100.00 6 39 21
I00.00 0 54 26
110.(30 8 22 17
110.00 I 28 0
0tF_RENT|AL C(_I_ECTIONS
TOE 1.866| TRA 2,7860 TC3-1.8407 BNJ .4957
ROE -.1940 _A -,7594 RE3 .3720 r_J .09011
FOE 6.0856 FRA 9.3690 FC3-3.9516 8SP 15063
802 1.8762 BRA 2.8876 8(_ 1.8780 FSP -4867
ORBIT OETERN|NATION ACCURACY
ST ?470.3 SR 485.9 SS 2838.0
CRT -.9341CRS .9381 CST -.9999
LSA 3789.9 MSA 170.6 SSA 12.?
£L1 7511.9 EL2 170.5 4LF 169.54
FLIGHT TIE L_0.00 ARRIVAL 0ATE JUN 7 1969
0ISTANC£ 340.383
LOL 56,73 VL 27.892 GAL 6.50 AZL 87.$6 tICA 236.44 5HA 130.43 ECC .17456 INC 2.4392 Vl 30.139
LOP 293.15 VP 37.677 GAP 3.28 AZP 91.35 TAL 146,00 TAP LP'_.45 RE4 107.69 APO 153.17 v2 34.795
GP 14.43 ZAL 37.73 ZAP 123,L_ ETS 10.48 ZAE 134.08 ETE 165.64 ZAC 78.22 £TC 168.15 CLP-126.55
DLA 2_.73 RAL I4,03 RA0 6567,8 VEL H.880 PTH 2.|! VHP 3.612 DPA 4.89 RAP 343.43 ECC 1.3_49
L-| T_I_ INJ LAT ZNJ LONG JNJ RT A_C |NJ A214TH INJ T_N_ PO (ST T_H _NJ 2 LAT _NJ Z LONG
30|2.28 -27.92 97.3_ 243.47 85.06 5 51 17 2412.3 -28.31 88.68
4054.37 -4.65 163.84 2_6.37 62.04 24 53 40 3454,4 -8,35 157.12
Z695.39 -29.74 ?4.|6 243,62 86.84 7 24 17 2095.4 -29.86 65.35
_846.49 -3.05 147.68 235.49 60.25 i 58 33 3246.5 -6.98 141.11
2373.39 -34.16 49.79 243.?0 91.27 9 1 50 1773.4 -33.61 40.59
3741.26 .71 137.37 233,15 55.82 2 30 21 3J41.3 -3.78 131.16
MI0-COUR_ EXECUTION ACCURACY CRSIT OETERt4INATION ACCURAC_
S6T 4861.7 _R 11_9.7 563 I353.7 ST 2675.5 5R 405.1 SS 2739.?
RRT -.932_ RR_ -.9537 Rt"F .9931 CRT -.8992 CRS .9(_44 CST -.9999
,_ 4993,5 R_3 .0J05 R13 -.9933 LSA 3846.4 NSA 175.8 SSA 12.6
SG| 4982.0 S,G2 338.8 THA |67.35 ELl 7700.3 EL? 175.6 ALF 172.21
LAUNCH 0ATE NOV 19 1968
HELIOCENTRIC CONIC
RL 147,83 L_L .00
RP 108.9_ LAP -Z.|8
RE 94.840 GL 15.66
PLANE T_£NTRIC CONIC
C3 20.456 VHL 4.523
LNCH A_NTH LNCH T_N_
90.00 4 56 33
90.00 23 5? 26
JO0.O0 6 35 36
I0(3.00 ! 0 O
110.00 8 19 46
110.00 I 32 19
FLIGHT TI_4[ ?02.00 _RRZVAL C_TE JUN 9 1969
0ISTANC£ 546.7?7
LCX. 56.73 VL 27.884 GAL 6.66 AZL 87.47 HCA ?39.60 S_AA 130.37 ECC .17644
LOP 296.31 VP 37.668 GAP 3;71 AZP 91.28 TAL 145,59 TAP 25.19 RCa J0T.3?
GP 13.35 Z_L 37.50 ZAP 179.10 ETS 11.09 ZAE 131.96 ET£ J67.44 ZAC 77.79
INC 2.5268 vt 30.139
aPO 153.37 _Z 34.791
£TC 168.02 CLP-130.41
CLA 23.11RAL 14.26 RA0 6567.8 VEL 11,910 PTH ?.lZ VHP 3,764 0PA 5.64 RAP 345.22 £CC !.3367
L-I TIME INJ LAT |NJ LONG ZNJ RT ASC INJ AA'MTH INJ TIN_ PO CST TIM |NJ ? LAT |NJ _ LONG
3039.98 -?7.74 99.33 244.46 84.07 5 47 13 ?440.0 -28.?7 90.70
4043.57 -4.99 163.24 237._0 62.09 ?4 59 49 3443.6 -8.69 156.51
2720.61 -29.63 76.02 244.65 85.86 7 _ 57 2120.6 -29.89 67._3
38_8.17 -3.33 147._ 236.39 60.28 2 3 58 3238.? -7.26 140,64
2394.71 -34.18 51.45 244.83 90.28 8 59 41 1794.7 -33,77 42.?3
3736.83 .54 137,14 233.98 55.8? 2 34 36 3136.8 -3.95 130.93
OIFFER[NTIAL CORRIECTION5
TOE 2.O3(_ TRA 3.0140 TC3-1.8744 0AO .5204
ROE -.1390 RRA -.6932 RC3 .3293 FAU .08179
FOE 5.7229 FRA 8.7828 FC3-3.4614 8SP 16083
80£ 2.0348 _eA 3.09_6 8C3 1,9031 FSP -4524
LAUNCH OAT£ _ 19 1968
H_L|C_[NTRIC CONIC
: RL 147.83 LAL .OO LOL 56.73 VL
RP 108.93 LAP -2.32 LOP 299,47 VP
RC 97.236 GL 13.86 GP 12.37 7AL
PLAN_TOCENTRIC CONIC
C3 21.250 VHL 4.610 DLA 23.44 RAL
LNCH AZNTH LNCH TINE L-_ T|N_ INJ I.AT
90.00 4 52 53 _O66.04 -27.54
90.00 0 2 17 4035,77 -5.24
100.00 6 3? _ 2744.37 -29.50
10(3.00 1 5 12 3_32.67 -3.5I
110.00 8 17 56 2414.97 -34.18
110.(30 I _ 24 3734.84 ,46
DIFFERENTIAL COR/_CTION5
TOE 2.183? TRA 3.2_48 TC3-I._<_Z 8AU ,5431
ROE -.0882 RRA -.63_2 RC3 .L:_|6 F/_,I .07367
FOE 5.3635 FRA 8.Z'd46 FC3-3.0012 85P 17033
_E 2.1875 _RA 3.29(_ _C3 1.9116 FSP -4187
NIO-(.OL_I[ EXECUTION ACCURACY ORBIT 0£TERI4INATION ACCURACY
,_T 5169.3 SGR 1015.5 SG3 1248.? ST ?857.8 SR 336.4 SS 2636.7
RRT -.9375 RRF -.9379 R1T .9932 CRT -.8477 CRS ,8496 CST -.9999
SG_ _268.1R_3 .0072 R13 -.9934 LSA 3898.7 MSA 1l_0.7 ssA 1_.6
SGI 5256°6 SG2 347.5 THA 169.57 ELI 2871.9 EL2 180.? ALF 174.31
FLIGHT TDA_ _04.00 AREIVAL OATE JUN 11 1969
OISTANCE $52.843
27.875 GAL 6.83 A2L 87.39 HCA 242.76 ,944 130,31 £CC .17879 I_C 2.6090 Vl _0.139
37.659 GAP 4.J3 421_ 91.19 T_L 145.15 TAP 27.91 RCA 107.01 APO 153.60 V? 34.788
37.23 ZAP 132.71 [T5 I1.63 ZA,E 1_0.02 ET£ 168.90 ZAC 77.6(3 ETC 167.86 CLP-133.98
14.54 RAO 6367.9 VEL 11.943 PTH 2.13 VHP 3.932 OPA 2.5H RAP 343,23 ECC 1.3497
_NJ _ INJ RT A,_C |NJ AZ_4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ _ LONG
lOI._J 245.53 83.15 5 43 59 ?466.0 -?8.20 92.61
162.80 238.32 62,13 1 9 33 3435.8 -8.93 156.06
77.78 24_,76 84.95 7 18 23 2144.4 -29.89 68.99
146.9_Z 237.37 60,30 2 9 5 3232.7 -7.44 140.34
_3.03 _46.04 89.34 8 58 |1 1815.0 -33,89 43.80
137.03 2_4,89 35.82 2 38 39 3134.8 -4.O3 I]0.82
M|O-COUR_ _XECUTJON ACCURACY ORBIT 0ETERNINATION ACCURACY
_T $442.3 _R _08.2 _3 1147.0 ST _018,5 S_ 280.6 SS 2533.5
RRT -.9|_ _ -,9|75 RTF" .9932 CRT -.7578 CRS .7619 CST -.9999
SG8 _917.9 R23 .0048 RI3 -.9933 LSA 3946.4 _SA 185.2 ss4 12.6
5_| 5506.0 ,SG2 356.1 THA 171.25 ELI 50?5.9 £L2 184.? ALF 175.98
74
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69
LAUNCH DATE NOV 19 J968 FLIGHT TZME Z06.00 ARRtVAL C4TE JUN l] 1969
HELIOCENTRIC CONIC
RL 147.83 L4L .DO LOL 56.73 VL
RP 108.94 LAP -2,45 LCP 302.63 VP
RC 99.636 GL 15,99 GP It.49 ZAL
PLAf_ETOCENTRIC C(_NIC
C3 2Z.J32 VHL 4.705 CLA 23.72 RAL
LNCH 4ZMTH LNCH TIME L-I TIME IN! LAT
90,00 4 50 1 3090.60 -27.33
90.00 O 7 48 40_.85 -5.40
lO0.O0 6 30 26 2766.83 -29.36
100.00 IlO 4 3829.86 -3.61
110.00 B t6 43 Z434.31 -34,15
110.00 I 40 17 3735.]4 .47
CIFFERENT|AL CORRECTIONS
TD[ Z.334_ TRA 3.45|7 TC3-I.887| 8AU .5636
RO£ -.O412 RR4 -.5847 RE3 .2588 FAU .06597
FOE 5.0|65 rRA 7.7038 FC3-2.5806 BSP 17896
BOE 2.3346 eRA 3.5009 8C3 1.9048 FSP -3861
DISTANCE 558.951
27.865 GAL 7.02 AZL 87.31HCA 245.92 SNA 130.24 £CC .18142 INC 2.6865 Vl 30.139
37.649 GAP 4.57 AZP 91.|0 TAL 144.68 TAP 30.6_ RE4 106.61 APO 153.86 v2 34.786
36.92 ZAP 136.06 £TS 12.J2 ZA[ 128.24 ETE 170.08 ZAC 77.64 £TC 167.69 CLP-137.29
14.87 RA0 6567.9 VEL 11.980 PTH 2.14 VHP 4.115 CPA 1.71 RAP 343.44 £CC 1.3642
IN% LONG |NJ RT ASA[ IN% AZNTH INJ TIN( PO CST TIN IN% 2 LAT IN% 2 LONG
102.98 246.68 82.29 5 41 32 2490.6 -28.12 94.40
162.52 239.41 62.16 J 14 59 3430.9 -9.08 155.78
79,43 246.96 84.09 7 16 33 2166.8 -29.86 70,66
146.77 238.42 60.3l 2 13 54 3229.9 -7.53 140.18
54.54 247.32 88.45 8 57 18 1834.3 -33.99 45.30
137.05 23§.88 55.82 2 42 32 3135.l -4.02 130.84
NIO-COURSE EXECUTION ACCURACY ORBIT DETER_41NATION ACCURACY
5GT 5684.9 SGR 816.6 SG3 1052.0 ST 3159.4 SR 238.8 SS 8431.8
RRT -,8932 RRF -.BDZO RTF .9930 CRT -.6155 CRS .6271 CST -.9999
5GB 5743.2 R_3 .003l R%3 -.9931 LSA 3989.6 HSA J89.4 554 12.6
SGI 5731.6 t_G2 364.2 THA 172.66 ELl 3162.9 EL? 188.0 ALF 177.33
LAUNCH 0ATE NOV J9 1968 FLIGHT TZI_ 208.00 ARR|V4L 04T_ JUN 15 1969
HELIOCENTRIC CONIC
RL 147.83 LAL .OO LC_ 56.73 VL
RP 108.94 LAP -_.58 LOP 305.79 VP
RC J02.038 GL 16.07 6P 10.70 ZAL
PLAME TOCENTRI( (ON|(
C3 23.113 VHL 4.BOB
LNCH AZMTH LNCH TIME L-I TIME INJ LAT
90.00 4 47 55 31%3.78 -27.11
90.00 0 12 56 4028.74 -5.46
I[30.00 6 28 55 2788.14 -29.EO
I00.00 I 14 37 3829.62 -3.62
JlO.OO 8 16 5 2452.89 -34.%J
110.OO I 43 58 3737.63 .57
OIFFERENTIAL CORRECTIONS
TOE 2.4 794 TRA 3.6698 TC3-l,8646 BAU .5805
ROE .008| RRA -.5408 RC3 .129I FAU .05840
F0£ 4.6935 FRA 7.2295 FC3-2.1876 BSP 186%7
' 9DE 2.4794 8RA 3.7094 BC3 I .8786 F,_P -3537
01STANCE 564.989
27,854 GAL 7.23 AZL 87.24 PiCA 249,09 S_IA J]O.J6 ECC .18434 INC 2.7603 V! 30.139
37.640 GAP 5.0% AZP 90.99 TAL I44.18 TAP 33.26 RCA J06.17 APO 154.15 VZ 34.784
36.57 ZAP 139.17 [TS 12,57 ZAE I26.$3 ETE I7|,05 ZAC 77,9_ ETC 167,51 CLP-140.]6
OLA 23.95 RAL 15.26 RAO 6567.9 VlEL 12.020 PTH 2.%5 VHP 4.312 DPA 1.02 RAP 345.83 ECC 1.3804
IN% LONG IN% RT AS( IN% AZMTH IN% TIME PO CST TIM IN% Z LAT IN% 2 LONG
%04.64 247.9| 8%.48 5 39 49 2513,B -28.0! 96.09
%62,AO 240.56 62.17 ! 20 5 3488.7 -9.15 155.66
8%.00 248,23 83,28 7 15 24 2168.1 -89.82 72.25
%46.75 239.55 60.31 2 18 27 3229.6 -7.54 140.17
55.99 248.69 87.59 8 56 58 1852.9 -34.07 46.75
137.18 236.94 55.82 2 46 J5 3137.6 -3.92 130.97
NI0-COUR,_dE [_CUTION ACCURACY ORBIT DETERMINATION ACCURACY
S(.T 3903.2 SGR 738.9 SG3 964.4 ST 3285.6 SR 211.7 SS 2335.5
RRT -.8627 RRIr -.8607 RTF .9928 CRT -.4267 CR5 .4408 CST -.9999
5949.3 R23 .00J6 RI3 -.9928 LSA 4032.0 MSA 193.3 S54 12.7
5(,I 5937.7 5(,2 571.5 THA I73.81 ELl 3286.8 EL2 191 .4 ALF 178.42
LAUNCH 0ATE NOV 19 1968 FLIGHT TIME 210.00 ARRIVAL CATE JUN 17 1969
HELIOCENTRIC CON[C
RL 147.83 LAL .00
RP 108.95 LAP -2.70
RC IO4.44! GL 16.09
PL4NETO(£NTRIC CONIC
C3 24.202 VHL 4.920 74.J5 RAL
LNCH AZMIH LNCH TIME
90.00 4 46 34
90.00 0 17 4!
100.O0 6 28 4
100.00 I 18 51
Jl0.O0 8 15 58
]JO.OO l 47 27
OIFFERENTIAL CORRECTIONS
TOE 2.6162 TRA 3.8847 TC3-!.8341 BAU ,5971
ROE .0428 f_r_A -.5017 RC3 .2040 FAU .05180
F0E 4.3839 FRA 6.788l FC3-l.8330 BSP 19348
BOE ?.6165 BRA 3.9169 BC3 1.8454 FS@ -3254
DISTANCE 571.015
LOL 56.73 VL 27.842 GAL 7.46 AZL 87.17 HCA 252.25 SM4
LOP 308.96 VP 37.630 GAP 5.45 AZP 90.86 TAL !43.66 T_p
GP 9,98 ?AL 36.18 ZAP J42.06 ETS 13.02 ZAE 125.18 ETE
130.07 ECC .18756 INC Z.6311 vl 30.139
35.90 RC4 105.68 4PO 154.47 VZ 34.TB3
171,85 ZAC 78.36 ETC 167.34 CkP-143,?l
0L4 15,68 RAO 6568.0 VEL 12.066 PTH 2.16 VHP 4.524 DP4 .48 RAP 344.38 ECC !.3963
L-! TIM[ IN! LAT |NJ LONG IN! RT ASC IN! 4ZNTH IN! T!N[ PC) CST TIM IN! 2 L4T IN! 2 LONG
3135.68 -?6.BB 106.20 249.28 80.73 5 38 50 2535.7 -27.88 97.60
4029.36 -5.44 168.44 841.79 68.17 1 24 50 34Z9.4 -9.13 155.69
2808.39 -29.03 82.48 ?49.58 8?.52 7 14 53 2208.4 -29.76 73,75
3831.88 -3.54 146.88 240.74 60.30 2 72 43 3231.9 -7.47 140.29
2470.88 -34.05 57.39 250,13 86,77 8 57 9 J870.8 -34.J2 48.15
3742.21 .74 157.42 238.07 55.82 2 49 49 3142.2 -3.75 131.21
NIO-COURSE EXECUTION ACCURACY ORB|T 0?TERMINATION ACCUR4C v
SGT 6092.9 SGR 672.9 SG3 885.0 ST 3391.0 SR 198.5 SS 2239.4
RRT -.8257 RRf" -.8229 RTF .9925 CRT -.1998 CR5 .7154 CST -.9998
S_B 6129.9 R'Z3 .0004 RJ3 -.9925 LSA 4063.8 NSA 196.8 SSA 12.7
5(;1 6118,2 SG2 378.0 THA | 74.77 ELI 3391 .3 £L2 ! 94,6 ALF l 79.33
LAUNCH OATE NOV 19 J968 FLIG_HT TIME 2J_.(30 ARRIVAL DATE JUN 19 1969
HELIOCENTRIC CONIC OISTANCE 577.007
RL 147.83" LAL .OO LC_ 56.73 VL 27.8_0 GAL 7.71 AZL 87.10 PiCA 255.4l S_4A
RP 108.95 LAP -8.8! LOP 312.12 VP 37.621 GAP 5.91 AZP 90.73 TAL |43.11 TAP
RC IO6.844 GL !6.07 GP 9.34 ?AL 35.76 ZAP 144.75 ETS 13.46 ZAE 123.86 ETE
PLANE T(X;ENTRIC CONIC
C3 25.411 VHL 5,041 DLA 24.30 RAL 16.14 RA0 6568.0 VEL 12.1|6 PTH
LNCH AZHTH LNCH TIME L-I TIME INJ LAT |NJ LONG IN! RT ASC IN! A?14TH IN! TIN?
90.00 4 43 55 3156.37 -26.64 107.67 250.62 80.03 5 38 31
90.00 0 22 ? 4032.65 -5,34 162.62 243.08 62.15 I 89 14
IO0.O0 6 27 51 2827.71 -28.85 83.88 251.01 8%.80 7 14 59
JO0.O0 I 22 47 3836.55 -3.38 147,13 242.00 60.28 2 26 43
llO.O0 8 I6 LP'Z 2488.22 -33.97 58,74 251.66 85.97 8 57 50
liD.DO I 30 45 3748.81 .99 137.76 239.27 55.83 2 53 14
DIFFERENTIAL CORRECTION5 N|0-COURS_E EXE.CUTION ACCURACY
TOE 2.7494 TRA 4.|0_9 TC3-|,79OI BAU .6113 S_T 6261.3 SGR 617,4 S_3 808.8
ROE .0809 RRA -.4670 RE3 .1816 FAU .0456fl RRT -.7820 RRt" -.7784 RTF .992J
FOE 4.0978 FRA 6.3885 rCA-J .5553 8_P 19996 .%8 6291.6 RZ3 -.O006 RI5 -.9921
BOE 2.7506 BRA 4.1294 Be3 1.7993 FSP -2989 5C,I 6279.9 SG2 _83.7 THA 175.57
129.98 ECC .lDIJ0 INC ?,8994 Vl 30.139
38.5l RCA 105.14 APO 154.82 v2 34.783
172.5l ZAC 78.99 ETC 167.19 CLP-145.86
2.17 VHP 4.749 DPA .08 RAP 345.09 ECC 1.4182








ST 3482.0 SR !97.5 55 7148.O
CRT .0275 CRS -.O102 CST -.9998
LSA 4091.! MSA 2OO.0 SSA !2.9
ELl 3482.0 EL2 197.5 ALF .09
75
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69,
LAUNCH OATE NOV 19 1968
HEL IOCENTR[( CONIC
RL 147.83 LAL .00
RP 10B .94 LAP -Z.91
RC 109.246 GL 15.99
PLANE TC_ENTR 1C CONIC
C3 Z6. 754 VHL _.17_
LNCH A2'NTH LN(H TIl.l_
90.00 4 45 56
90.00 0 25 59
100.00 6 28 13
I00.00 I 26 23
110.00 8 17 13
110.00. l 53 53
FLIGHT TII4_ 214.00 ARRIVAL CATE JUN _1 |969
0ISTANC£ 582.963
LOL 56.73 VL 27.816 GAL 7.99 AZL 87.03 HCA 258.57 St4A 129.89 £CC ,19499 INC Z.9658 Vl 30.139
LOP 315.28 VP 37.612 GAP 6.38 AZP 90.39 TAL 142.54 TAP 41.11RCA 104.56 APO 155.22 V2 34.784
GP 8.77 ?AL 33.30 ZAP 147.27 ET$ 15.92 ZA£ 122.68 ETE 173.07 ZAC 79.77 ETC 167.04 CLP-{48.34
OLA 24.42 RAL 16.64 RAO 6568.1VEL 12.171PTH 2.18 VHP 4.987 OPA -.19 RAP 345.94 £CC t.4403
L-I TIN_ INJ LAT |NJ LONG INJ RT A_ INJ ATNTH |NJ TINE PO (ST TIM INJ 2 LAT INJ ? LONG
3175.95 -26.40 109.05 252.09 79.38 5 38 52 2576.0 -27.60 100.59
4038.57 -5.15 162.95 244.43 62.I2 I 33 18 3438.6 -O.fl4 156.22
2846.18 -28.66 83.23 252.52 81,I2 7 15 39 2246.2 -29.59 76.55
3843.58 -3.15 147.5_ _43.32 60.26 2 30 27 3243.6 -7.08 140.95
2505.16 -33.88 60.06 253.26 85.20 8 58 58 1905.2 -34.18 50.83
3757.36 1.32 138.21 240.34 55.84 2 56 30 3157,4 -3.17 132.00
OIrFERIENTI4L CORRECTIONS NIO-CCLN_SIE EXECUTION ACCURACY
TOE 2.8799 TRA 4,3262 TC}-1,7354 BAU .6234 _;T 64j0.8 _ _70.9 SG} 741.3
R0E .1169 RRA -.4359 RC3 .1618 FAU .04OO2 RRT -.7318 RIRF -.727_ RTr .9918
rOE 5.8352 FRA 6.0276 FC3-1.2951 BSP 21_382 5_ 6436.1 _} -.0016 RI5 -.9918
_E 2.B823 BRA 4.3481 BC3 1.7429 F_P -274_ ,_1 6424.4 ._2 _$88.3 THA 176.26
LALR_CH OAT[ NOV 19 1968 FLIGHT TIME 216.00
PCELIO_6NTRIC CONIC 0I$TANC[ {q_8.880
RL 147.83 LAL .00 L(_- 56.73 VL 27.802 GAL 8.29 AZL 86.97 H_A 261.73 5HA 129.79 £(C .19923
RP 108.94 LAP -_.00 LOP 3J8.4_ VP 37.602 GAP 6.86 AZP _0.44 TAL 141.95 TAP 43'68 RE4 103.93
RE 1II.645 GL 15.88 GP 8,26 ZAL 34.82 ZAP 149.62 ETS 14.42 Z_E 121.61ETE 173.54 ?AC 80.70
PLANETOCENTRIC CONIC
C3 28.248 VHL 5._|5 DLA 24.51 RAL 17.l 7 RAO 6_N_.| VI[L |2.23_ PTH 2._0 VHP 5.240 OPA -.34
LNCH AZMTH LNCH TINE L-I TIME INJ LAT INJ LOhlG INJ RT ASC INJ A_ITH INJ TIME PC) CST TIN
90.00 4 46 36 3194.50 -26.16 110.36 253.64 78.77 5 39 _ 2594.5
90.00 0 29 33 4047.07 -4.88 i63.43 245.84 62.07 I 37 0 3447.1
1OO.00 6 29 8 2863.89 -28.47 86.51 _54.11 80.47 7 16 52 2263.9
100.00 1 29 42 38_2.91 -Z.83 I48.03 244.70 60.23 2 33 55 3252.9
110.00 8 18 3(3 2321.74 -33.78 61.34 254.93 84.44 9 0 32 |921.7
110.00 1 56 49 3767.82 1.72 118.75 241.87 55.85 2 59 37 3167.8
01FFE_NTI4L COR_CTION$ MIO-COUR_ EXECUTION _CCURiCY
TD[ 3.008_ TRA 4._3_9 TC3-| .6711 BAU .6334 ,_T 6_42.7 ._ _2.1 S_3 680.0
ROE .1510 RRA -.4076 RC3 .1439 VAU .03487 RRT -.6731RR$" -.6699 RTF .9914
FOE 3.5944 FRA 5.7021 FC3-1.O687 0SP 21107 _ 6564.] R23 -.0025 RI3 -.9914
80£ 3.0121 BRA 4.5741 BE3 I .6772 FSP -2521 ,%1 6552.6 ,562 391.9 TH_ 176.85
ORBIT DETERMINATION ACCURACY
ST 3559,9 SR 205.2 SS 2061.5
CRT .2_11CRS -.2035 CST -.9998
L5_ 4113.8 MSA 202.8 SSA IZ.8
£LI 3560.1EL2 200.1 ALF .73
ARRIVAL OATE JUN 23 1969
INC 3.0307 Vl 30.139
APO 155.65 v2 34.785
£T( 166.91 CLP-150.66
RAP 346._O ECC 1,4649








ST 3625.2 SR 218.0 SS 1979.6
CRT .3710 CR$ -.3537 CST -.9998
L$A 4131.1 HSA L:_]5.3 SSA 12.8
ELI 3626.1 EL2 L:_2.4 ALF I.Z8
LAUNCH DATE NOV 19 1968 FLIGHT TIME 218.00
HELIOC£NTRIC CONIC
RL 147.83 LAL .00
RP 108.93 LAP -3.08
RC 114.04_ GL 15.74
PLAN_T(_C6NTR]( (ON]C
C3 29.911 VHL 5.469
LNCH AZHTH LN(H TI_4_
90.00 4 47 52
90.00 0 32 44
100.00 6 30 35
100.00 I 32 42
110.00 8 20 11




ARRIVAL GATE JUN _5 1969
0ISTINCE 594.755
27.787 GAL 8.61 AZL 86.91 _A 264.89 SNA 129.69 ECC .20387
37.593 G_P 7.35 AZP 90.28 TAL 141.35 TAP 46,23 RC_ 103.25
34.31ZAP 151.83 ET5 14.95 ZAE 120.65 ETE 173.94 ZAC 81.74
OLa 24.56 RAL








TOE 3.1393 TRA 4.7979 TC3-I.5939 BAU .6394
ROE .1836 RRA -.3816 R(3 .1275 FAU .0299_
FOE 3.3794 FRA 5,4139 gO3 -.8661 8SP 21504
802 3.1446 _RA 4.8131 8C3 1.5990 FSP -2_07
INC 3.0946 Vl 30.139
APO 156.12 v2 5_.787
ETC I66._0 CLP-152.85
17.73 RAO 6568.2 VEL 12.300 PTH 2.22 VHP 5.506 OPA -.39 R_P 347.97 ECC 1.4923
INJ LONG INJ RT AS_ INJ _2'NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
111.59 255.26 78.19 5 41 24 2612.1 -27,29 103.19
164.05 _47.30 62.02 1 40 22 3458.1 -8._4 137.33
87.74 253.77 79.85 7 18 36 2280.9 -29,38 79.11
148.67 246.14 60.L_ 2 37 6 3264.5 -6.39 14?.11
62.60 256.6_ 83.71 9 2 29 1938.0 -34.17 53.40
139.39 243.25 55.88 3 2 35 3180.1 -2.30 133.19
MID-COURSE EXECUTION aCCURACY ORBIT DETERMINATION ACCURACY
SGT 6663.2 S6R 499.7 563 624.9 ST 3683.4 SR 233.2 SS 1905.0
RRT -.6127 RRF -.6066 RTF .9909 CRT .4815 CR$ -.4647 CST -.9998
6681.9 R_3 -.0034 Rl3 -.9909 L$_ 4148,2 USA L>07.3 SSA 1Z.8
$61 _70.3 Sty2 3_4.4 THA 177.36 ELI 3685.1 EL2 204.3 ALF 1.75
LAUNCH 0_T£ NOV 19 1968 FLIGHT TINE LP'ZO.O0 aRRIVAL _ATE JUN 27 1969
HELIOCENTRIC CONIC 0ISTANCE 600.583
RL 147.83 LAL .DO L(_.- 56.73 VL 27.772 GAL 8.97 AZL 86.84 HE_ 268.05 f, MA 129.58 ECC .Z0892 IN_ 3.1578 Vl 30.1 39
RP 108.93 LAP -3.16 LOP 324.78 VP 37.58_ GAP ?.86 AZP gO.il TAL 140.73 TAP 48.78 RCA 102.5| APO 156.65 v2 34.790
RE 116.435 GL 15.55 GP 7.37 ZAL 33.79 ZAP |53.9"_ ETS 15.54 ZAE 119.78 ETE 174.30 ZAC 82.90 £TC 166.70 CLP-154.91
PL41_TO_NTRIC CONIC
C3 31.763 VHL 5.636 0LA 24._9 RAL I8.31 RAO 6568.] EL 12.373 PTH 2.23 VHP 5.788 OP_ -.34 RAP 349.|3 ECC 1.5_28
LNCH A2'MTH LNCH TIME L-I TIME INJ LAT INJ _ INJ RT ASC INJ A2_4TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
90.OO 4 49 43 3L_28.8_ -25.69 112.76 256.96 77.65 5 43 32 2628.8 -27.13 104.39
90.00 0 33 31 4071.58 -4.10 164.81 248.81 61.96 I 43 22 3471.6 -7.82 158.10
1630.O0 6 32 31 2897.3_ -28.0_ 88.9_Z 257.51 79.26 7 20 49 2297.4 -29.26 flO.3Z
i[30.OO I 35 24 3878,24 -1.97 149.43 247.63 60.17 2 40 2 _78.2 -5.93 142.87
110.00 8 2_ 14 2534.|2 -33.34 63.84 258._g_ 82.98 9 4 48 1954.1 -34.15 54.65
110.00 2 2 10 3794.27 Z.73 140.|3 244.70 55.91 3 5 25 3194.3 -1.76 133.93
01rFERENTIAL CCRI_I[CTIONS MI0-_URS_ £W_CuTICIW ACCURACY ORBIT DETERMINATION ACCURACY
t0£ 3.2662 TRA 5.0462 TC3-1,5149 BAU .6451 SGT 6765._ SGR 47_.6 ,SG3 574,5 ST 3727.2 SR 249.4 SS 1832.3
ROE .2152 RRA -.3370 RC3 .I130 FAU .02566 RRT -.54_0 RRF -.5382 RTF .9905 CRT .5632 CRS -.5471 CST -.9998
FOE 3.1785 FRA 5.1505 FC3 -.6993 BfiP 21946 _ 6781.7 R23 -.0042 El3 -.99_5 LSA 4155.4 HSA 209.0 $SA t2.7
BOE 3.2733 8RA 3.0588 BE3 1.5191 FSP -2|23 $61 6770.1 S(,2 _96.0 THA 177.81 ELI 3729.8 EL2 206.0 ALF 2.1 71
76
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69_
LAUNCH _ATE NOV Z{] |96_ FLIGHT TII4E 70.00 ARRIVAL C_TE J4N Z3 |363
HEL ICXENTRIC CON|C
RL 147.80 LAL .00
RP 107.69 LAP .55
RE lO0.BTt GL .61
PLAN[ TOC£NTR [ C CONIC














LOt. 57.74 VL ]4.1L_3 GAL 38.77 AFL 88.83 PiCA
LOP 85.72 VP Z9.465 GAP -59.15 AFP 88.96 TAL
GP -I.09 ZAL 64.34 ZAP 38.66 ETS 176.37 ZAE
27.98 SI4A 83.]3 ECC .87J81 INC 1.1722 Vl 30,145
172.86 TAP Z00.84 RCA 10.66 4PO 155.60 V2 ]5.188
128.27 IT[ 183.60 Z4C 41.52 [TC 154.63 CLP 38.65
CLA -2.06 RAL 353.70 RAC 657Z.2 VEL 23.918 PTH 3.31 VHP 32.179 0P4 -22.69 RAP 307.54 ECC 8.4188
LNCH TII4E L-I TIME IN! LAT IN! LONG IN! RT 4S,C |NJ AZMTH IN! TIN[ F_ CST TIN INJ 2 LA T IN! 2 LONG
7 14 49 2767.00 -28.05 79.42 259.06 94.01 8 0 56 2167.0 -27.?0 70.86
18 42 J6 5538.89 28.31 257.7I 261.26 90.66 ?0 14 35 4938,9 28.10 249,05
8 35 IZ 2507.71 -29.63 60.22 Z58.93 94.16 9 17 0 1907.7 -28.74 51.53
4 34 5273.42 Z9.89 238.2I 261.28 9(3.59 21 32 2B 4673.4 29.65 229.41
9 41 14 23(30.97 -33.9I 44.15 258.54 94.59 10 19 35 1701.0 -32.90 35.05
21 15 1 5052.9"2 34.18 221.5! 2_1.33 90.37 22 39 14 4452.9 53,86 212.28
CCRRECTIONS NI0-C..OUR_E E1_ECUTION ACCURACY CRSIT 0ETERMINATION ACEURAC_
TRA-2.3_5 TO3 -.I044 BAU .6297 S(e7 824.5 _ 4(=0.4 S(,3 Zl,5 ST 333.6 SR 410.8 55 338.J
RRA .BO29 RE3 -.0047 FAU ,01018 RRT -.0507 _ .0455 RTF -.6146 CRT ,7158 CRS .7009 CST .9960
FRA .7804 rE3 -.01_N5 8SP 1942 _ 944.4 1_3 -.0003 R13 .6148 LS4 586.4 MSA 224.3 55_ 14.?
BRA Z.5OO9 Be3 .J045 FSP -44 5GI 623.0 _2 459.5 THA 177.65 ELI 492.2 ELI 194.5 4LF 53,16
LAUNCH DATE NOV ZO 196_ FLIGHT Till[ 72.00 ARRIVAL CATE JAN 3J ! 9_3
HELIOCENTRIC CONIC 0ISTAN([ I2B.ISO
RL J47.BO LAL .00 LCIL 57.74 VL I4.959 GAL 36.72 A2'L Bb._ HCA 31.22 ,SNA 84.42 ECC .64632 INC 1.4245 Vl 30.145
RP 107.67 LAP .74 LOP 88.95 VP _J.887 GaP "_.58 AZP llli.?8 TAL I71,9J TAP 2133.12 RCA 12._ APO 156.03 VZ 35.198
RE _.647 GL .64 GP -J.I| ZAL 62.g0 ZAP 37.|2 [TS |76.33 ZAI[ I27.962TE 183.91ZA( 43.09 [TC |55.44 CLP 37.10
PLANETOCENTRIC CONIC
C3 416.089 VHL L_O._ OLA -I.28 RAL 334.94 RAO 657"Z.2 VI[L 23,182 PTH 3.28 VHP 31,083 DPA -22.36 RAP 309,34 ECC 7,8478
LNC..H A2')4TH LN(H TIM[ L-Z TJNE IN! LAT ZNJ LONG JNJ RT A_ JNJ A_NTH IN! TII_ PO CST TIN IN! 2 LAT ZNJ _ LONG
90.00 7 13 57 2784.00 -ZB.|3 80.66 L_O.15 93.39 8 0 21 2184.0 °27.36 72.08
90.00 18 53 2 5_07.24 L_8.31 _53.40 _I,_I 89.50 20 24 49 4gO7.2 27.94 246.75
100.00 8 34 42 2523.53 -29.70 61.39 _O.04 93.55 9 16 45 1923.5 °28.89 52.68
100.00 ZO 14 _8 5242.94 Z<).89 235.g4 _6|.50 89.39 ZI 42 ZI 464Z,9 29.48 Z27.16
IlO,OO 9 41 34 Z314.17 -33.9_ 45.I7 _59.7I 93.9_ 10 _ 9 17J4.2 -33.05 36.06
II0.O0 2| 24 35 _0_5.07 34.|7 219.34 21_1.43 89.09 22 48 L>O 4425.1 33.67 210.13
cIFrERENTIAL C_CTZON_ NJ0-f.OUR_J_ E_EG'UTZON ACCURACY ORBIT OETERNINATION ACCURACY
T0_-I.O214 TRA-2._J T(_ -.If|/ BAU .6_! _GT _._ _ 4_.7 _(_3 23.2 ST 351.2 SR 415.7 SS 354.4
RO[-1.461] RRA .787| RC_ -.0055 rAU .OlOI4 RRT -.0_ I_ .0470 RTF -,633_ CRT ,7|46 CRS .7622 CST .9958
FOE .40_ FR4 ._0_4 rE3 -.O2l! B,SP 2_52 ,T_ _.7 1_3 -.0004 RI3 .6333 LSA 607.0 NSA ?_3.5 SSA 14.4
BOE 1.7827 6RA Z.5240 6C3 .1118 FS.P -48 5(11 863.0 SC.2 465.8 THA I77.72 ELI 505.3 EL2 ZO2.| ALF 51.67
LAUNCH OATE NOV 20 1968 FLIGHT TII_ 74.00 ARRIVAL D4 TE FE_ 2 1963
HELIOC[NTR[C CONIC
RL J47.80 LAL .00 LOL
RP 107.64 LAP .92 LOP
RE 96.423 GL I.OB GP
PLAN[TOCENTRIC CONIC
C3 384.278 VHL 19.603
LNCH AZMTH LNCH TI_
90.00 7 I_ 57
90.00 19 3 33
]00.00 8 34 4
1(30.OO 20 Z5 7
]I0.00 9 41 46
]10.00 21 33 54
OIFFER1ENTIAL cORRECTIONS
T02-1.0299 TR_-_.4256 TO3 -.l|gO _AU .612_
ROE-1.4189 RRA .7701RC3 -.0064 FAU .OJ0J_
FOE .4190 FRA .B385 FC3 -.0228 BSP LP'_55
OOE 1,7533 _RA 2.5449 6C3 ,1|92 FSP -53
0ISTANC£ 133,345
57.74 VL 15.753 GAL 34.86 AZL 88.37 HCA 34.45 S_A 85.75 £CC ._2420 INC t.6335 vl 30.Z45
92.18 VP 30.303 GAp -54.15 AZP 88.65 TAL 170.95 T_P 205.40 RC_ 15.08 APO 156.43 VZ ]5.Z06
-1.13 7AL 61.49 ZAP 35.60 ETS 176.29 Zk£ 127.70 £TE 184.24 7AC 44.69 [TC |56.20 CLP _5.59
CLA -,50 RAL 356.13 RAO 6572.1 VEL 22.485 PTH 3.26 VHP _0.0_3 0P_ -Z_.00 RAP 311,16 ECC 7.3242
L-I T|I4E IN! LAT IN! LONG IN! RT A._K_ |NJ AZNTH IN! T|N_ 1:10 CST TIN IN! 2 LAT IN! 2 LONG
_800.32 -28.19 81.85 261.13 92.80 7 59 37 22130.3 -Z7.50 73.25
5475,45 28.27 255.07 261.69 88,34 _ 34 46 4875.4 27.74 244.45
Z538.69 -_9.76 62.52 261.O6 92.96 9 16 22 1938.7 -29.03 53.79
5212.31 29,84 233.67 261.64 88.L:_13 ZI 52 0 4612.3 29.27 724.3t
2326.74 -34.03 46,15 260.78 9].42 lO 20 33 1726.7 -33.19 37.0J
4997.02 34.|Z 217.I5 _6|.46 87.79 22 57 11 4397.0 33.44 207.97
NJ0-COURS[ EXECUTION ACCURAC_ GR_IT OETERNINATZON ACCURACY
SGT _00.5 S(_R 47_,5 S/,,3 24.9 ST 366.9 SR 420.2 SS 370.6
RRT -.0340 RRF .0487 RTF -.6510 CRT .7129 CRS .7635 CST .9956
SGB IOIT.0 R_3 -.0003 RI3 .651! LS_ 627.6 MSA 236.3 SSA 14.6
S_| gO|.O ,_,2 471 .6 THA 177.76 ELI 518.3 £L2 209.7 ALF 50.19
LAUNCH OATE NOV L_O 1968 FLIGHT TINE 76,00 ARRIVAL C_TE FEB 4 ! 969
P_ELIOCENTRIC CONIC OISTANCE 138.680
RL J47.BO LAL ,O0 LOL 57,74 VL I6.504 GAL 33.18 _2'L 88.19 H(.A 37.69 SHA 87.11 £CC .79965 INC J .8J08 VJ 30.145
RP 107.61 LAP 1,1| LOP 95.41 VP 30.709 GAP o5j.64 A2'P _.57 TAL 169.99 TAP 207.68 RCA J7.45 APO 156.77 v2 35.2J4
RE 9'4.200 GL i.33 GP -1.16 ZAL 60.14 ZAP _4..Jl ETS |76.24 ZAE 127.50 £TE 184.58 ZAC 46.33 ETC 156.91CLP 34.09
PLANETOCENTRIC CONIC
C3 355.070 VHL 18.843 OLA ._7 RAL 357.2_ RAO 657_,0 VlEL 21.8215 PTH 3._3 VHP 28.997 0PA -Z!,63 R_P 312.99 £CC 6._435
LNCH AZNTH LNCH TINE L-I TIM[ IN! LAT IN! LONG IN! RT A_ IN! A2NTH IN! TII_ PO CST TIM IN! _ LAT IN! 2 LONG
90.00 7 1! 50 _8!5.99 -_B.Z4 82.99 _62.08 92.23 7 58 46 2216.0 -27.63 74.3_
gO.OO 19 13 49 5443.47 _8.19 2_0.74 _t51._0 87.17 L_ 44 32 4843.5 27.50 242.14
100.00 B 33 IB 2553.21 -29.B1 63.60 _2.01 9_.39 9 15 51 !953.2 -29.16 54.85
100.00 _ 35 2 5181.49 2@.76 231.3_ _I.TI 87.00 22 I 24 4581.5 29.02 222.65
II0.00 9 41 49 2338.70 -34.08 47.08 _1_1.78 9"Z._7 l0 L_} 48 1738.7 -33.30 37.93
llO.O0 21 43 O 4968.76 :_,1.02 214.93 _61.42 86.49 23 5 48 4368.8 33.16 205.81
OIFFERENTIAL CORRI[CTION9 NID-(..OU_I_ EXECUTION 4CCURACY ORBIT DETERMINATION ACCURACY
TOE-I.O411 TRA-2.4563 TC3 -.12_ BAU .6030 _q_T 94J._ _R 477.7 SG3 26._ ST 388.1 SR 424.| 55 587.4
ROE-1.3763 RRA ,7_21 RC3 -.007_ _AU ,0lO0_ RRT ".0_5_ _ .0_02 RT'F" -.6683 CRT .7116 CR$ ,7644 CST ,9955
FOE .4367 FRA .8684 FC3 -.0246 B_ ° 2392 _ 1055.8 1_3 -.0005 RI3 .6684 LSA 649.5 MSA 241.9 SSA 14,B
BOE 1.7258 _RA 2.5689 6C3 .1270 FSP -58 S_| 942.0 ._2 476.7 THA 177.84 ELI 532.2 EL2 217.3 ALF 48.56
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69
LAUNCH 0ATE NOV ZO 1968 FLIGHT T[I_ 7B.00 ARRIVAL 0AT| FEB 6 J969
PIEL ;O(:ENTRIC CONIC
RL J47.80 LAL .00
RP 107.59 LAP 1.29
RC 91.981 GL 1.59
PLAN[ TOCENTRI C CONIC
C3 328.214 VHL IB.I17
LN(J4 A_NTH LNCPI TIt_E
gO.O0 7 10 _5
90.00 19 23 51
IOO.00 8 52 24
1{30.00 20 44 43
|10,00 9 41 44
110,00 21 51 52
01STANCE 144.148
LOt. 57.74 VL 17.214 GAL 3|.62 AZL B8.04 HCA 40.93 SNA 88.51 ECC .77485 INC 1.9640 Vl 30.145
LOP 98.65 VP 31.105 GAP -49.66 AZP 88.52 TAL 169.04 TAP 209.96 RCA J9.93 APO 157.08 V2 35.Z27
GP -1.19 ZAL 58.83 ZAP 32.64 ETS 176.1B ZAE 127.36 ETE 184.94 ZAC 48.00 ETC 157.59 CLP 32.62
0LA 1.03 RAL 358.38 RAO 6571.0 VEL 21.202 PTH 3.Z0 VHP 28.003 0PA -21.22 RAP 314.85 £CC 6.4016
L-Z TXNE IN| LAT IN| LONG ZNJ RT A._ IN| AZl4TH IN| TIN([ PO CST TIN IN| 2 L4T IN| _ LONG
2831.01 -28.27 84.09 262.93 91.68 7 57 46 2231.0 -27.74 15.46
5411.28 28.06 248.39 261.83 86.00 20 54 2 4811.3 27.21 239.83
2567.09 -29.B4 64.63 262.87 91.85 9 15 11 1967.1 -29.26 55.87
5150.43 29.62 229.08 26|._0 85.79 22 lO 33 4550.4 28.72 220.39
23_0.04 -34.|l 47._N_ 262.69 92.34 10 20 54 1750.0 -33.41 58.79
4940.24 33.88 212.73 261,31 85.19 23 J4 12 4340.2 32.85 203.65
DIFFERENTIAL CORRI[CTION$ M|0-_S_ EY4[CUTICN ACCURkCY
70C-1.0524 TRA-2.4874 T(3 -.134g BAU .5931 .%T 984.3 _R 482.3 .%3 28.B
ROC-1.3336 RRA ,7331RC3 -.0086 FAU ,01008 RRT -.0565 RRF .0516 RTF o.6851
ro£ .4546 rRk .8987 gC3 -.0266 BSP 2532 S(,8 |0_,J R_ -.0_7 RJ3 .?=_52
BOE 1.6989 BR4 2.5932 BC3 .1352 FSP -63 50| 984.7 502 481.3 THA 177.92
LAUNCH 0ATC NOV _ 1968 FLfCd.IT TINE 80.(XJ
P_LIOCENTR_C CONIC OISYANC[ 149.T4|
RL 147.80 LAL .00 LCI. 57.74 VL 17.886 GAL 30,19 AZL 87.90 _ 44.17 .T_4A
RP IO7.57 LAP |.46 LOP |01.89 VP 31.489 GAP o47._ A2'P 88.49 T,14. 168.09 TAP
RC 89.765 GL 1.B6 GP -1.L_2 ZAL 57.57 ZAP 51.20 ET$ |76.11ZAE J27.28 £TE
PL4N[TOCgNTR|C CONIC
C3 303.492 _ |7.421 OLA 1.78 RAL 359.45 RAO 6571.7 V1EL 20.61I PTH 3.i7 VHP
LNCH A2'NTH LI_H T|N_ L-| TINE rNJ LAT IN| _ |NJ RT A._ IN| A2'NTH
90.0(3 7 9 J| 2845.39 -28.30 85.14 263.69 91,15 7 56 36
90.00 19 33 40 5378.8J 27.88 246.05 26|.80 84.83 21 3 J9
100.OO B 31 21 2580.34 -29.67 65,61 263.65 91.33 g 14 22
100.00 L_0 54 11 5119.10 29.44 2'_6.77 _61.65 84.59 22 J9
110.(30 9 41 30 2360.77 -_4,14 48,80 265.51 91,85 10 20 51
110.00 _ 0 5| 4911.45 35.?0 210.50 261.15 83.88 23 22 23
OIFrEA_NTI_L CORRECTIONS NI0-COURSI[ EXECUTION ACCURACY
TOE-I.0633 TRA-2.5182 TC5 -.145_ BAU .5824 S_,T 1028.5 _ 486,3 $63 30,9
RO£-J.2gO8 _ .7132 RE3 -.0099 g_U .0J00_ RRT -.0576 R_ v .0529 RI"F -.7012
FOE ,4730 FR4 .9296 FC3 -.0288 BSP 2686 ,T_ |157.7 _5 o.0009 R15 .7015
8Og 1.6723 _4 Z.6172 B(5 .1455 Fib ° -68 _1 1029.0 -q_ 485.3 TH4 177.99
ORBIT OZTER_IN4TION 4CCUR4CY
ST 408.3 $R 427.5 55 404.5
CRT .7103 CRS .7655 CST .9953
LSA 672.1N$A 247.3 SSA 15.1
ELI 546.8 EL2 224.7 ALF 46.85
ARRIVAL 0_TE FEB B 1969
B9.92 ECC .74996 INC 2.0985 Vl 30.145
212.2fl RCA 22.48 _PO 157.35 V2 35.229
|85.31 ZAC 49.69 ETC |58.23 CLP 31.18
_7,039 OP_ -20._0 RAP 316.71 £CC 5,9947








ST 429.3 _ 430.3 SS 422.0
CRT .7089 CR$ .7664 CST .9951
L$A 695.5 MS4 252.3 $SA 15.3
EL1 561,9 EL2 231.9 4LF 45.10
LAUNCH 04TE NOV 20 1968 _LIGHT TIME 87.00
HELIOCENTRIC CON|C
RL 147.80 L4L .00
RP 101.55 L4P 1.63
RC 81.555 GL 2.15
PLAN_TOCENTRIC CONIC
C3 _80,714 VHL 16.755
LNCH 4_NTH LN_H T[14_
90.00 7 7 39
9(3.00 19 43 16
100.00 B 30 10
100.00 21 3 26
110.00 9 41 7
I_0.00 22 8 58
OISTANCE 155,450
L(:_. 51.74 VL 18,520 G4L 28.84 AZL 87.78 HCA 41.41 5,44
LOP 105.13 VP 31.860 CAP -45,60 4ZP 88.50 T_L 167.14 T_P
GP -1,26 Z4L 56.35 Z4P 29.77 ETS 176.02 ZAE 127.27 ETE
ARRIVAL 0_TE FE_ 10 1969
91.35 ECC .7_51_ INC _.2182 Vl 30.145
_14.55 RC4 25.11 kPO 157.5_ v2 35._35
185.70 Z4C 51.41ETC |58.83 CLP _9.75
OLA 2.53 R4L .45 RAO 6571.6 VEL 20.051PTH 3.14 VHP
L-I TIME IN| L4T IN| LONG IN| RT AS( IN| 42'NTH IN| TIt_
2859.15 -28.31 86.15 264.37 90.65 7 55 18
5346.04 27.66 243.66 _61.70 83.66 21 12 22
2592.97 -29.88 66,55 264.33 90.84 9 13 23
5087.45 29.22 224.44 26i.50 03.38 22 2B 13
2370.89 -34.16 49.59 264.25 91.38 I0 L>0 38
4882.30 33,46 208.26 260.88 82.57 23 30
0IFFERENTI4L CORRECTIONS N_0-CC_R_ E_CUTION ACCL_RACY
TOE-I,0742 TRA-2.5489 TC3 -.1518 8AU .5711 ,T_T 1074.6 _ 489.6 $05 33.2
ROE-1,2478 RR4 .6926 RC3 -.0113 F4U .01010 RRT -.0586 RR_ .0542 RTF -.7167
FOE ,4918 FR4 .9611 rE3 -.0312 85P 2843 S_ 110{3.9 R'23 -.0012 RI3 .7168
_oE 1.6465 8R_ 2.641 3 Be3 .1522 FSP -75 SG1 1075.1 $62 488.5 THA 178.07
LAUNCH 04T_ NOV 20 1968 FLIGHT T|NE 84.00
PtELIC_gNTRIC CONIC OI$TANC_ 161.270
RL 147.80 LAL .00 LOL 57.74 VL ]9.||B GAL 27.58 A2'L 87.67 14CA 50.65 S_4
RP 107.53 L4P I .80 LOP 108.37 VP 32.218 GAP -43.?0 AZP 88.52 TAL 166.L_] TAP
RC 85;353 GL 2.45 GP -1.50 ZAL 55,1B Z4P _.37 ETS 175.91 2_E 127.31 ETE
PL4N_TCK_ENTRI( CONIC
C3 259.709 V'HL 16.115 OL4 3.28 RAL 1.4l R40 6571.5 VEL 19.5_0 PTH 3.1| VHP
LNCH 4_MTH LNCH TIME L-I T|NE IN| LAT IN| LONG ;NJ RT A,_ IN| 42_47H _NJ 7IHE
90.00 7 _ 57 2872.3! -28.32 S7.11 264.96 90.16 7 53 49
gO.O0 19 52 40 5312.91 27.58 241.27 261.53 82.49 21 21 13
100.00 8 28 50 2605.00 -29,B9 67.44 264,95 90.37 9 12 15
100.O0 21 12 29 5055.45 28.94 LP'Z"Z.IO _l._:J 82.18 22 36 45
110.00 9 40 35 2380.41 -34.17 50.34 264.g0 90.94 10 20 |5
110.00 22 17 13 4852.80 33.18 206,00 2'60.57 81.27 23 38 6
0IFFERENTI4L CORRECTIONS M[0-COL_._ £Y_.CUTION ACCURACY
TDE-1.0850 TRA-2,579! TC3 -.1605 BAU .5592 $_T 1122.5 SGR 492.3 S_5 35.6
RC[-1.2047 RRA .6712 RC3 -.0128 FAU .01014 RRT ".0595 RIRF .0553 RTF -.7316
FCE .5|11 FRA .9932 FC3 -.0338 BSP _009 _ 1223.7 R_3 -.0015 R13 .7317
_0E 1,6213 BR4 2.6650 BE3 .1611 FSP -Bl S_1 1123.0 ,f_2 491.2 THA 178.15
26.103 OPA -20.36 R4P 318.59 ECC 5.6198








ST 451,3 SR 432.6 55 439.8
CRT .7076 CRS .7674 CST .9949
LS4 719.8 M54 256.9 554 I5.4
ELi 577.8 EL2 238.8 4LF 43.29
4R_IVAL CATE FEB J2 1969
92.79 ECC .70043 INC 2.3261 vl 3{],145
216.85 RC4 27.80 4PO 157,78 V_ 35.240
186.11Z4C 53.16 ETC 159.41CLP ?8.34
25.194 0PA -19.89 R4P 320.48 ECC 5.7741








ST 474.3 SR 434.3 55 458.I
CRT .7063 CRS .7683 CST .9946
LS4 745,0 MS_ 261.1 554 15.6
ELI 594.5 £L2 245.3 ALF 41.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69,
LAUNCH DATE NOV ZO J966 FLIGHT T|I4E 86.00 ARRIVAL CATE FE6 14 ]9E9
HELIOCENTRIC CONIC
RL |47.80 LAL ,00 LOt. 57,74 VL
RP 107.52 LAP 1.96 LOP lll.6l VP
RE 83.I58 GL 2.76 GP -1.34 ZAL
PLANETOCENTRZC CONIC
C3 240.327 VHL |5.502
LNCH AZHTH LNCH TIME
90.00 7 4 6
90.00 20 I 53
lOO.O0 8 27 19
100.00 2I 21 2l
IlO.OO 9 39 53
IlO.O0 22 25 17
DIFFERENTIAL CORRECTIONS
T02-1.0954 TRA-Z.6084 TC3 -.|695 BAU .5466
ROE-I.1617 RRA .6493 RC3 -.0146 FAU .O|Ol9
FOE .5_09 FRA |.0Z6! rc3 -.0_67 B,SP 3186
80E 1.5967 8RA 2.6880 BE3 .1701 FSP -88
DISTANCE J67.194
I9.684 GAL 26.40 AZL 87.58 HCA 53.90 SMA 94.23 ECC .67600 INC ?.4244 v! 3_.145
32.562 GAP -41.90 AZP 88.57 TAL J65.27 TAP 219,J7 RC4 30,53 APO 157.93 v2 35.245
54.05 ZAP 26.98 £TS 175.78 ZAE 127.42 ETE J86.54 ZAC 54,93 [TC J59.95 CLP ?6.95
6LA 4.02 RAL 2.33 RAO 6571.4 VEL 19.017 PTH 3.09 VHP 24.3JZ CPA -19.40 RAP 3?2.38 ECC 4.9552
L-[ TIME ]NJ LAT INJ LONG |NJ RT A.T_ [NJ AS'HTH _NJ TZHC PO CST TIN |NJ 2 LA T INJ Z LC'_G
2884.89 -29.32 88.03 265.47 89.70 7 52 II 2284,9 -28.06 79.37
5279.38 27.06 238.87 261.30 8J.33 2! 29 53 4679,4 25.59 230.52
2616.45 -29.89 68.29 265.48 89.92 9 10 56 EO16.5 -29.58 59,5O
5023,05 28.62 219.73 261.02 80.98 22 45 4 4423.0 27,08 211.29
Z389.35 -34.18 51.03 265.46 90.53 IO J9 42 J789.3 -33,73 41.87
4822.9J 32.85 L_O3.74 260.20 79.96 23 45 40 4222.9 31.12 194.94
MID-COURSE EXECUTION ACCURACY GRBIT DETER141NAT]ON ACCURACY
SGT 1172.2 _ 494,2 SG3 38.2 ST 498.2 SR 435.4 55 476.8
RRT -.0_03 RRF .0564 RTF -.7459 CRT .7050 CRS .7697 CST ,9944
1_72,| R_ -.00J8 R|3 ,7460 LSA 77I.] NSA 264.9 SSA J5.8
SG! 1172.6 SG2 493.1 THA 178.23 ELI 6i2.0 EL2 PSI ,3 ALF 39.57
LAUI_H DATE NOV ZO 1968 FLIGHT TINE 88,00 ARRIVAL DATE rE6 J6 J969
hELIOCENTRIC CONIC OISTANCE I73.213
RL 147.80 LAL .OO LCL 57.74 VL 20.218 GAL 25.28 AZL 87.49 HCA 57.14 SHA
RP 107.51 LAP E.11 LOP 114.86 VP 32.892 GAP -40o17 A?P 88,63 TAL |64.36 TAP
RC 80.975 GL 3.08 GP -1,39 ZAL 5_.96 ZAP 25.61 ET$ 17_.62 ZA£ 127.59 ETE
PLANETOCENTRIC CONIC
C3 222,435 vHt. |4.9|4 OLA 4.75 R4L 3.2I RAO 657|.3 VIEL |8.54I PTH 3.05 VHP
95.68 ECC .65191 INC Z.5150 vJ 5_.145
221.50 RCA 33.]O APO I58.05 V2 35.249
186.99 ZAC 56.72 ETC |60.46 CLP 25,57
23.454 0PA -18.89 RAP 324.29 ECC 4.6607
LNC_ AZHTH LNCH TI_ L-I TIE INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIE
90.00 7 2 4 2896.92 -28.3! 88.9J 265.89 89.26 7 50 21
90.00 20 10 56 5245.40 26.69 236.46 261.00 80.17 21 38 21
1(30,O0 8 25 39 2627.34 -29.89 69.10 265.9! 89.49 9 9 26
1130.O0 21 30 Z 4990.21 28.25 217._ 260.69 79.79 22 53 12
110.(30 9 39 1 2397.72 -34.18 51.69 265.93 90.14 I0 18 59
110.00 22 53 9 4792.60 32.47 201.45 259.76 78.66 23 53 2
DIFFERENTIAL CORRECTIONS NIO-_S_ EXECUTION ACCURACY
T02-1.I057 TRA-2.6369 TC3 -.1786 BAU .5334 5GT |223.7 _ 495.5 EK;3 41.I
ROE-I .1187 RRA .6268 RE3 -.0164 FAU .01025 RRT -.0609 RRF .0574 RTF -.7596
FOE .5514 FRA 1.05_ FC3 -.0399 8SP 3369 SG6 1320.2 RE3 -.OO21 R13 .7597
80E 1.5729 BRA 2.7103 8C3 .|794 FSP -96 ,SG| 1224.2 _2 494.4 THA 178.3I








ST 523.2 SR 435.8 55 496.0
CRT .7038 CRS .770! CST ,9942
LSA 798.4 MSA 268.2 SSA J5.9
ELI 630.6 EL2 256.9 ALF 37.69
LAUNCH DATE NOV 20 J968 FLIGHT TIME 9(],00 ARRIVAL CATE FEB 18 1969
HELIOCENTRIC CONIC
RL J47.80 LAL .00 LOL 57.74 VL
RP 107.50 LAP 2,26 LOP 1J8.10 VP
RE 78.802 GL 3,42 CP -|.44 ZAL
PLANE TOCENTRIC CONIC
C3 205.912 VHL 14.350 CLA 5.48 RAL
LNCH AZNTH LNCH TIME L-I TIME
90.00 6 59 52 2908.43
90.00 20 19 48 5210.95
IO0.O0 8 23 48 2637.7J
IOO.OO ?I 38 33 4956.90
110.00 9 37 59 2405.55
JtO,O0 72 40 51 4761.82
DIFFERENTIAL CCRRECTIONS
TDE-I.lI53 TRA-2.6637 TC3 -.J878 BAU .5194
ROE-I.O757 RRA .6040 RE3 -.0185 FAU .01034
FOE .5726 FRA 1.0943 FC3 -.0435 8SP 3571
8OE 1.5496 8RA 2.7313 8C3 .I887 FSP -105
LAUNCH DATE NOV 20 I968
H_LIOCENTRIC CONIC
RL 147,80 LAL .OO
RP I07.49 LAP 2.40
RE 76.644 GL 3.78
PLANETOCENTRIC CONIC
C3 190,651 V_L 13.808
LNCH AZNTH Lkk_H TII4E
90.00 6 57 28
90.00 L"O 28 31
100.00 8 2I 46
IDO.00 21 46 54
110.00 9 36 46
110.00 22 48 24
DISTANCE 179.323
20.722 GAL 24.2J _ZL 87.40 HCA 60.39 S,qA 97.12 ICE .6282_ INC 2.599! V! 30,145
33.208 GAP -38.5J AZP 88.72 TAL 163.46 TAP 223.84 RCA 36.ll APO 158.J4 V2 35.253
51.95 ZAP 24.25 ETS 175.43 ZAE 127.84 ETE 187.46 ZAC 58.53 ETC 160.94 CLP ?4.?!
4.05 RAO 6571.2 VEL 18.090 PTH 3.01 VHP 22.620 OPA -18.37 RAP 326.20 ECC 4.3888
INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIH[ PO C$T TIM INJ 2 LAT INJ 2 LONG
-28.30 89.75 266.23 88.84 7 48 20 2308.4 -28.16 81.09
26.27 234.02 260.65 79.02 21 46 39 ' 4610.9 24.49 725.81
-29.88 69.87 266.26 89.09 9 7 46 _37.7 -29.69 61.O7
27.82 215.00 260.31 78.60 23 I 10 4356.9 25.97 206.69
-34.18 52.30 266.31 89,78 10 18 4 1805.6 -33.84 43._7
32.03 199.16 259.27 77.37 24 0 13 4161.8 29.96 190.56
MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURAC_
,SGT 1276.8 5Gq 496.0 5G3 44.1 ST 548.9 SR 435.6 SS 5J5.7
RRT -.06J5 RRF .0584 RTF -.7727 CRT .7026 CRS .7710 CST .9939
5G6 1369.8 R_3 -.002fl RJ3 .7728 LSA 826.6 MSA 271.0 5SA 16,1
5G| 1277.2 S_2 494.9 THA |78.39 ELI 650.1 _L2 26|.8 ALF 35.82
FLIGMT TINE 92.00 ARRIVAL DATE FEB 20 1969
0ISTANCE 185.518
LCt. 57.74 VL 21.197 GAL 23.20 AZL 87.32 PiCA 63.63 SMA _.56 £CC ,60506 INC 2.6780 Vl _O.J45
LCP 1_1.35 VP 33,509 GAP -_.92 AZP 88._l TAL J62.57 TAP 226.21RCA 38.93 AP_ 158.20 V2 35.?55
GP -1.49 ZAL 50.93 ZAP "L_2,9| ET$ 175.J9 ZAE 128.I5 ETE 187.96 ZAC 60.36 ETC 161 .40 CLP 22.87
OLA 6.21RAL 4.84 RAO 6571.0 VEL








TOE-I.!279 TRA-E.6923 TC3 -.1977 8AU .5066
ROE-J.0329 RRA .5808 RC3 -.0208 FAU .OIO43
FDE .5950 FRA 1.1302 FC3 -,0474 8SP 3704
802 1.5294 BRA 2.7542 8C3 .J988 FSP -I13
17.663 PTH 2.98 VHP 2J.810 0PA -17.82 RAP 328.12 ECC 4.J376
JNJ LONG INJ RT A_ INJ AZNTH INJ Tit( PC) CST TIM INJ 2 LAT _NJ 2 LONG
90.56 266.48 88.44 7 46 8 E3|9.5 -28.20 81.89
23|.57 260.24 77.89 21 54 47 4376,0 23.86 223.43
70.61 266.33 88.70 9 5 53 2047.6 -29.73 61.81
212.60 259,86 77.43 23 8 57 4323.1 25.34 204.37
5_.87 266.6| 89.44 10 I6 59 |812.9 -33.88 43.64
196.85 258.72 76.09 24 7 J4 4130.6 29.3| 188.36
NIO-COURS_ EXECUTION ACCURACY CR_IT 0ETERHINATION ACCURACY
SGT 1334,2 SGR 495.8 SG3 47.4 ST 577.J SR 434.7 SS 536.3
RRT -.O613 RRF .0390 RTF -.7851 CRT .7020 CRS .7720 CST .9937
S(_ 1423.3 R23 -.0033 RI3 .78_2 LSA 857.J HSA 273,3 SSA J6.2
SG! 1334.6 SG2 494.7 THAI 78.49 ELl 67I .8 EL_ 266.0 ALF 33,88
79
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69
LAUNCH DATE NOV 20 1968 FLIGHT TIME 94,00 ARRiVaL CA T? FEe ?? 1969
HELIOCENTRIC CONIC 0ISTJNCE 191,790
RL 147.80 LAL ,00 LC_. 51,74 VL 71 ,646 GAL 72,74 A?L 67,25 H(A 66,88 SHA 99.99 ECC .58240 IN( 2,7527 Vl 30,J45
RP 107,48 LAP 2,53 LCP 124.60 VP 33.797 GAP -35,39 AZP 88,92 TAL 161,70 TAP 2?8,59 RCA 41.76 APO 158,72 V2 35,257
RE 74.503 GL 4.15 GP -1.55 ZAL 49.98 ZAP 21.58 ETS 174.91 ?AE 128.54 ETE 168.49 ?AC 67.20 EYE |6|,84 (LP 21.53
PLANETOCENTRIC CONIC
C3 176,554 VHL 13o787 _LA 6,94 RAL 5,59 RAO 6570,9 VEL 17,259 PTH 2,95 VHP 21.027 CPA -17,76 RAP 330,03 ECC 3,9056
LNCH AZMTH LNCH TIME L-[ TINt INJ LAT INJ LONG INJ RT A_C INJ A_4TH |NJ TIM_ PO CST TIM INJ 2 LAT ZNJ ? LONG
90.00 6 54 5? 2930.05 -26.26 91,53 266,65 68.05 7 43 4? 23_1.1 -28.73 8?.67
90,00 L_L3 37 5 5140o43 75,?6 229,10 259,77 76,76 22 ? 46 4S40.4 23,19 _21.05
IO0.O0 8 19 32 2657.0_ -29.65 71.31 266.71 88,33 9 3 49 _7.0 -29.76 67.50
I00.00 Zl 55 7 4968,7! 26.61 210.18 259.36 76,26 ?3 |6 35 4288.7 24.66 ?O2._4
liD.D0 9 35 ?I 2419.70 -34.17 53,40 _66,62 89,13 10 15 4! I819.7 -33.97 44.17
llO,OO 2? 55 47 4698.76 ]|,00 194.53 2§6.1Z 74,81 _4 |4 5 4098.6 ?8.60 386,15
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE-J,J406 TRA-?,7199 TC3 -,2076 BAU ,4936 _T 1393,9 S_R 494,6 _3 50,9 ST 606,6 SR 433,? SS 557,7
RE? -.9903 RRA ,5575 RE3 -,0232 FAU ,01053 RRT -,0608 RRF ,0596 RTF -,7970 CRT ,7017 ORS ,7731 CST .9936
rOE ,6165 FRA 1,1673 FC3 -,0517 BSP 3832 5GB 1479,1 /_3 -;004_ R13 ,7970 LSA 669,_ MSA 274,9 SSA 16.4
BOE 1.5107 6RA ?.7764 BE3 .209| FSP -122 _1 1394,3 SG2 493,7 THA 176.59 ELI 695.0 EL2 ?69.4 ALF 3J.97
LAUNCH DATE NOV 20 1966 FLIC, HT TIME 96,00 ARRIVAL DATE
HELIOCENTRIC CONIC 0ISTAN(E 198,136
RL 147.80 LAL .{X} LOL _7.74 VL L_Z.O69 GAL 21.33 AXL 67.18 HCA 70,i 3 SMA 101,40 _C( .56032 IN( 2.8238 VJ 30.145
RP 107.46 LAP 2,66 LOP 127,65 VP ]4,071 GAP -33°93 AZP 89,04 TAL 1_,66 TAP 2_3,98 RCA 44,58 APO 158,27 V? 35,758
RC 72,381 GL 4,54 GP oJ,6J ZAL 49,08 ZAP _0,27 ET5 174,56 ZAE 129,01ETE 169,05 ZAC 64,06 ETC 162,25 CLP ?O,?J
PLANE7OCENTRI( (ON|C
C3 163,540 VHL 12,788 0LA 7,67 RAL 6,30 RAO 65713,8 VIEL 16,678 PTH 2,91 VHP L_0,256 CPA -16,69 RAP 33J,95 ECE 3,6915
LNO_ ATMTH LNCH TIME L-I TIME fNJ LAT |NJ LONG INJ RT _ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG
90,00 6 5_ 3 2940,27 -26,_ 92,08 _66,7_ 67,67 7 41 3 _340,3 -_8,_5 83.4J
90,00 _ 45 32 5104,26 24,67 _6,62 259,_5 75,64 22 10 36 4504,3 _,46 718.65
JOO,OO 8 17 5 2666,02 -29,83 71,9_ 266,80 87,98 9 j 31 2066.0 -29,79 63,17
i00.00 ?2 3 11 4853,77 26,L_ 207,75 258,81 75,|1 23 24 5 4253,8 23,9_ 399,7!
110,00 9 33 45 2426,09 -34,17 53,g0 266,94 86,63 10 14 Jl 1626,1 -33,95 44,66
110.00 23 3 1 4666,46 30,40 192,21 257,48 73,56 24 L_ 47 4066,5 ?7,65 183,94
OIFRERENTIAL CORRECTIONS MIO-COL#_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE-|.1737 TRA-?.7661 T(3 -.LP_31BAU .4910 SGT 1471,6 SGR 493.0 _03 54.8 ST 646.2 SR 4}0.8 SS 5B_.D
ROE -,9479 RRA ,5341 RE3 -,0_8 FAU ,01053 RRT -,0564 RRF" ,0590 RTF -,_076 CRT ,7047 CRS ,7747 CST .9938
FOE ,6458 FR_ J ,2084 FC3 -,05_7 BSP 3482 S_B 155_,0 R23 -,0077 RI 3 ,8076 LSA 930,5 MSA ?75,3 SSA 16.7
8_E 1.5087 BRA 2.8172 BE3 .2246 FSP -126 SGI J471.9 SG2 49_.1 THA 178.78 ELi 777.7 EL2 271.4 ALF ?9.70
FEB ?4 1969
L_UNCH DATE NOV _0 1968 FLIGHT TIN(_ 98,00 ARRIVAL CAT? FE_ ?6 1969
HELIO(ENTR|C CONIC 01STANCE 204.54|
RL 147._0 LAL .0_ LOL 57.74 VL 22.466 GAL 20.45 AlL 87.11HCA 73.}8 5MA lO?.SO ECC .53882 INC ?.8920 vl 30.145
RP 107.48 LAP 2.77 LOP 13t.10 VP 34.331 GAP -37.51 AZP 89.37 TAL 160.O3 TAP ?33.40 REA 47.41 APO 158.19 V? 35.Z59
RC 70.?B1GL 4.95 GP -1.66 ZAL 48.73 ZAP 38.96 ETS 374,14 ZAE 179.56 ETE 189.65 ZAC 65.93 ETC 167.64 CLP 18.89
PLANE TOCENTRI( CONIC
C3 151,484 VHL 17,_(38 0LA 6,40 RAL 6,95 RAD 6570,6 VEL 16,517 PTH ?,68 VHP 19,510 _PA -16,10 RAP 333,87 ECC 3,4930
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT &SC INJ _ZMTH INJ TIME PO CST TIM INJ ? LAT INJ _ LONG
90.00 6 48 59 2950.10 -28.20 92.EW3 266.7? 67.3? 7 36 9 2350.1 -28.27 _4.13
90.00 _ 53 5l 5067,49 24,03 274.1_ 258.68 74,55 ?? 16 18 4467,5 ?3.68 ?36.23
100,00 8 14 ?4 ?674,63 -79,8! 72,62 266,80 67,65 6 58 59 ?074,6 -29.87 63,83
100,00 22 31 7 4818.19 25.58 205.30 256.20 73.96 23 31 ?5 4218.2 23.13 197.36
liD.DO 9 31 55 ?432,03 L34.16 54.37 266.97 66.56 10 12 27 1632.0 -33.98 45.33
110.00 23 10 5 4633,56 ?9,74 189,87 256,78 72,32 24 27 19 4033,6 ?7,04 181.75
DIFFERENTIAL CORRECTIONS MIO-C(X,W_5( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1,1164 TRA-2.7200 T(3 -,2154 BAU ,440_ SGT 1479,7 S_R 49(3,_ S_3 _6,5 ST 646,4 SR 4?8,0 SS 597,0
RDE -,9067 RRA .5101 RE3 -,0266 FAU ,0J113 RRT o,0693 RRF ,063_ RTF -,6209 CRT ,6927 CRS ,774| CST .9921
FOE .6617 FRA 1.?_83 FC3 -.0636 BSP 5295 _ 1556.9 R"Z3 .0006 R|3 ,6L_O9 LSA 936.0 MSA 276.1 SSA 36,3
BOE 1,4379 BRA ?.7674 BE3 .2173 FSP -I_7 S_1 1480.2 SG2 469.2 THA 176.57 ELI 7?4.7 EL2 275.3 ALF 29.?6
LAUNCH DATE NOV 20 1966
EL IOCENTRIC CONIC
RL 147,80 LAL .00
RP 107,48 LAP 2,66
RC 68,L_9 GL 5,36
PLAMETO(ENTRIE CONIC
C3 J40.3_ VHL 11,846
LNCH AZMTH LN(H TIME
90.00 6 45 41
90.OO 21 2 4
I00.O0 8 11 29
100.O0 22 18 57
110.00 9 29 53
110.00 ?3 17 3
DIFFERENTIAL CORRECTIONS
TOE-|.J381 TRA-?.7513 TC3 -,2274 8AU .4_9
ROE -,8645 RRA ,48C_ Re3 -.0319 FAU .01125
rOE ,6899 FR_ 1,2805 rE3 -,0694 BSP 5220
80E 1,4292 BR_ 2,7940 BE3 ,2296 FSP -166
FLIGHT TIME 1_0.00
DISTANCE 211,013
LOL 57,74 VL LP_,844 G_L 19,61 AS'L 67,04 pICA 76,62 SN_
LOP 134.35 VP 34.578 GAP -31.1_ AZP 69.32 TAL 159.22 TAP
GP -1.76 ?AL 47.4_ 2AP |7,67 ETS 173.6_ 2_ |_0.19 ETE
OL_ 9.12 RAL 7,57 RAO 6570.5 EL 16.177 PTH 2,_4 VHP 18,785 DPA -15.50 RAP 335.79 EC( 3,3103
L-I TIME [NJ LAT JNJ LONG INJ RT AS_ [NJ AS_4TH ZNJ TIME PO EST TIM INJ 2 LAT INJ _ LONG
2959.73 -26.17 93._ 266.64 86.97 7 35 1 2359.7 -28.29 84.84
50_0.03 23,33 221.e3 258.07 73.47 22 25 54 4430.0 20.84 213.81
2683,00 -29,78 73,24 266,73 87,32 6 56 12 L_363,0 -29,84 64,43
4781.99 24.87 202.84 257.55 72,86 23 38 39 4182.0 22.29 195.00
2437.67 -34.15 54.61 266,93 68._O I0 I0 31 1837.7 -34.00 45.56
4600,09 29,03 187,53 2_6,04 71,10 24 33 43 40(30,1 26,17 179,51
MI0-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 1552.1 S_R 487.2 SG3 63,0 ST 683,1 SR 424.1 SS 62].8
RRT -.O_4_? RRf" .0633 RTF -.6307 CRT ,6945 CRS ,7756 CST ,992!
S_ 1626.8 _3 -.0019 RI_ .6307 LS_ 977.6 MSA 277,7 55_ 16.5
5GI 1552,5 SG2 486.0 TH_ 178.67 EL| 755.2 EL2 276.0 ALF ?7.?7
ARRIVAL DATE FEB 28 3969
104.17 ECC .51798 INC ?.9580 VJ _q.145
235.64 RCA 50.21APO 156.13 V? 35.259
190.29 2A( 67.81ETC 163.01 CLP 17.58
8O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69 J
LAUNCH GATE NOV 20 1968
HELIOCENTRIC CON|C
RL 147.B0 LAL .00 LOL 57.74 VL
RP 107.48 LAP 2.98 LOP 137.60 VP
RC 66.167 GL 5._3 GP -1._4 ZAL
PLAN_TOEENTRI( CONIC
C3 130.128 VHL |1.407 CLA 9.85 RAL
LNCH AZMTH LNCH TIM[ L-I TIN[
90.00 6 4? 7 2969.17
90.00 ?1 10 12 4991.86
IOO.OO B 8 20 Z691.14
?00,O0 22 _6 41 4745,12
IIO.OO 9 ?7 37 ?443.01
110,OO ?3 23 53 4566.O1
CIFFERENTIAL CORRECTIONS
TCE-1.1598 TRA-2.780§ TC3 -.2397 BAU .4215
ROE -.B?3? R'RA .4636 RC3 -.0333 FAU ,01139
FOE .7199 rRA 1.3243 FC3 -.0758 BSP 5147
BCE 1.4273 BRA ?.8189 8(3 .2423 FSP -176
LAUNCH GATE NOV 20 1968
FLIGHT TIME 102.00 ARRIVAL CATE MAR ? 1969
OlSTAN(£ 217.540
Z].198 GAL 18.81 4ZL 86.98 HEA 79.87 ,_44 105.52 ECC .497P0 INC 3.0222 Vl 30.145
34.812 GAP -29.84 kZP B9.47 TAL 158.44 TAP 238.31 RCA 52.99 APO 158.O5 V2 35.757
46.65 ZAP 16.38 ETS 172.98 ?AE 110,91ETE 190.97 ZAC 69.71ETC 163.36 CLP 16.ZB
H,14 RAO 6570.4 VEL 15,858 PTH 2.81 VHP JB.08| 0PA -14.B9 RAP 337.71 £CC 3.14J6
INJ LAT INJ LONG INJ RT A._ INJ AA'NTH |NJ TIME FO (ST TIM INJ ? LAT INJ 2 LONG
-78.13 94.19 266.47 86.62 7 31 37 2369.2 -28.30 85.53
22.56 Z19.06 257.41 72.42 22 33 24 4391.9 19.95 211.36
-29.76 73.84 266.57 87.00 B 53 11 2091.1 -29.85 65.04
24.11 200.37 256.86 7I.T7 23 45 46 4145.1 21.40 197.63
-34.13 55.22 266,80 88,05 I0 8 _0 I843.0 -34.03 45,98
28.25 185.18 255.26 69,90 24 39 59 3966.0 ?5.25 177.29
MI0-COURS{ £Y_EUTION ACCURACY CRBIT OETERMINATION ACCURACY
S(,T J627.2 ._ 483,0 SG3 67.8 ST 721.4 SR 419.5 5S 647.5
RRT -.06_B RRF .0632 RTF -.8400 CRT .6964 CRS .7771 CST .9927
5_ 1697.3 RZ3 -.0045 R13 .8400 LSA 1019.3 MSA 276.6 SSA 16.7
SGi 1627.5 _2 48|.9 THA 178.8! ELI 787.7 EL2 275.8 ALF 25.37
h'ELIC_ENTRIC CCNI(
RL 147._O LAL .00
RP 107.49 LAP 3.06
RC 64.161 GL 6.29
PLANETOCENTRIC CONIC
C3 120.663 VHL 10.985 0LA
LNCH 47MTH LN(H T]ME L-] T?ME
90.OO 6 38 17 2978.50
90.00 21 18 16 4952.95
1OO.00 8 4 54 2699.14
100.00 22 34 20 4707.54
110,00 9 ?5 7 2448.13
110.00 23 30 36 4531.32
CIFFERENTIAL CORRECTIONS
TOE-1.1718 TRA-2.7977 TC3 -,2491BAU ,4067
ROE -.7825 RRA .4406 RC3 -.D389 FAU .01162
FOE ,7502 FRA 1.3689 FC3 -.0834 BSP 5313
80E 1.4090 BRA 2.8322 8(3 .252! FSP -190
FLI(_HT TIME 104.00 ARRIVAL 0ATE MAR ( 1969
0ISTAN(E 224.117
LCL 57.74 VL 23.532 GAL 18.04 AZL 86.91HCA 83.12 5HA I06,85 ECC .47830 INC 3.0851 Vl 30.145
LOP 140,85 VP 35,033 GAP -28,57 AZP 89.63 TAL 157.68 TAP 240,80 RCA 55,74 APO 157,95 v? 35.256
GP -1.94 ZAL 45.94 ?AP 15,10 ETS 172.18 ZAE |31,73 ETE 191.70 ZAC 71 ,61 ETC 163.69 CLP 14.9_
10.59 RAL 8.67 RA0 6570.3 VEL 15.556 PTH Z.77 VHP 17.396 0PA -14.27 RAP 339.62 EC( 2.9858
INJ LAT 2NJ LCt_ 1NJ RT &..._ INJ A2'NTH INJ TINE P_ CST Ti_ ZNJ 2 LA7 ?NJ _ LONG
-28.09 94.87 266.23 86.28 7 27 55 2378,5 -28.31 86.71
11.74 216.50 256.71 71.40 22 40 49 4352.9 19.00 208.90
-29.73 74.43 266,34 86.69 8 49 53 L_99.1 -29.87 65.63
23.29 197.88 256.|3 70.71 23 52 47 4107.5 20.44 190.74
-34.12 55,61 266.59 87.81 10 5 55 |848.I -34.05 46.3_
27.42 182.82 254.45 68.74 24 46 8 3931.3 24.28 175.06
MI0-COURS4E EXECUTION ACCURACY ORBIT DETERNINATICN ACCURACY
SGT 1696.2 5_R 478,1 SG3 73.0 ST 756.4 SR 414.1 SS 673.2
RRT -.D628 RRIr .06_8 RTF -.849I CRT .6967 CRS .7785 CST .9920
Sf_ 1762.3 R23 -.DO59 R13 .8492 LSA 1058,7 MSA 275.2 SSA J6.8
SGI 1696.§S02 477.0 THA 17_.90 £LJ 817.4 EL2 274.9 ALF 23.73
LAUNCH DATE NOV 2D J96_ FLIGHT TJM_ JDG.DD _RRIWAL D_TE MAR 6 19F9
HELIOCENTRIC CONIC
RL 147.B0 LAL ,OO LOL 57.74 VL
RP 107.50 LAP 3,14 LOP 144.10 VP
Re 62.196 GL 6.78 GP -2.04 ZAL
PLANE TO(ENTRIC CONIC
C3 111,9Z9 VHL 10.580 CLA
LNCM AZMTH LNCH TIME L-I TIHE INJ LAT
90.00 6 34 7 2987.84 -28,05
90,OO 21 26 16 4913.26 20,86
100,00 8 I 10 2707.09 -29.69
100,00 22 41 54 4669.24 22,41
110,OO 9 ?2 20 2453.10 -34,I1
II0.OO ?3 37 14 4495.99 26,52
CIFFERENTIAL CORRECTIONS
TCE-I.1786 TRA-2.8074 TC3 -.2564 BAU .3889
ROE -.742_ RRA .4J_O RC3 -.04_7 FAU ,oJJg_
FOE .7816 FRA 1.4145 FC3 -.0922 9SP 5605
_E 1.39?9 BRA Z,8384 BE3 .2599 FSP -207
CISTAN(E 230.739
23.846 GAL 17.31 AZL 86,85 HCA 86,36 S_4A 108.14 ECC .45948 INC 3.147! VJ 30.145
35.242 GAP -27.35 AZP 89.80 TAL I56.95 TAP 243,31 RCA 58.45 APO 157.83 v? 35.253
45.27 ZAP 13.83 ETS 171.19 ?AE 132.65 ETE 192.49 ZAC 73.51ETC 164,01CLP 13.69
11.33 RAL 9.15 RA_ 6570.1 VEL 15.273 PTH 2.74 VHP 16.731 CPA -13.65 RAP 341.53 ECC 2,8421
INJ LONG INJ RT ASA_ JNJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
95.55 265.90 _5.95 7 23 55 2387.8 -28.32 86.89
213.93 255.97 70.40 27 48 9 4313,3 I8.00 206,42
75.02 266.03 86.39 8 46 17 2107,1 -29.88 66,22
195._ 255.37 69,68 23 59 43 4069.2 19,44 187,84
56.01 266.}O 87.58 10 3 13 1853.1 -34.07 46.77
180.47 25_.60 67.60 24 52 10 3896.0 _3.25 172.83
MID-COUrSE EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY
SGT 1762.4 SGR 472.3 SG3 78.6 ST 790.0 SR 407.9 SS 699.5
RRT -.0630 RRF .O64B RTF -._SBJ CRT .6964 CRS .7797 (ST .99J_
5(,B 1824.6 R_3 -.0066 R13 .8581 LSA 1097.6 MSA 273.4 SSA 16.8
S.GI 1762.7 S_2 471.3 THA 178.96 ELI 846.0 EL2 273.4 ALF 22.2_
LAUNCH GATE NCN 20 1968 FLIGHT TIklE 108.00 ARRIVAL 0ATE MAR 8 1969
HELIC(ENTRIC CONIC
RL 147.80 LAL ,(30
RP 107.51 LAP 3.21
RE 60.278 GL 7.30
PLAP,_.TOCENTRIC CONIC
C3 103.877 VHL 10.192 OLA 12.07 RAL
LNCH AZMTH LNCH TIME L-I TIME INJ LAT
90.00 6 29 )8 2997.28 -28.00
90.OD 21 34 J4 4872.76 J9.9_
lO0.O0 7 57 8 2715.08 -29.66
10(3.00 ?? 49 ?5 4630.20 21.46
110.00 9 19 17 2458.01 -34.09
110.00 _3 43 45 4460.03 23.57
OIFFERENTIAL CORRECTIONS
TOE-1.1868 TRA-2.81_7 T(3 -.2634 BAU .3716
R_E -.7025 RRA .3959 RE3 -.0468 FAU .OIL:_5
FCE .8154 FRA 1.4623 rE3 -.lOEl BSP 5873
BOE 1,3791 BRA 2.8434 Be3 .2676 FSP -225
01STANEE 237.401
LOL 57.74 VL 24.142 GAL 16.61 AZL 86.79 N(.A 89.61 SMA 109.41 ECC .44!35 INC
LOP 147.35 VP 35,440 GAP -26.17 AZP 89.98 TAL 156.24 TAP 245.85 RCA 61.J2 APO




9.59 RA0 6570.0 EL 15.007 PTH 2.70 VHP 16,084 0PA -13.02 RAP 343,43 ECC 2.7096
INJ LONG INJ RT A_ INJ AA"#4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
96.23 265.50 85.60 7 19 35 2397.3 -28.32 87.5e
2H._ 2_J.2_ 69.44 22 53 27 4272._ ?6.93 2_3.97
75.61 265.64 86.08 8 42 23 2115.1 -29.89 66.82
192.87 254.58 68.68 14 6 35 4030.2 18.37 185.43
56.39 265.94 87.36 I0 0 15 1858,0 -34.08 47.15
178.11 232,73 66.50 2458 5 _EO.O 22.17 170.60
MIO-COUR._E E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 1831.3 S(,R 465.7 8G3 84.7 ST 825.3 SR 400.8 SS 727.1
RRT -.0630 RRF .0660 RTF -.8665 CRT .6964 CRS .7811 CST .9916
|889.6 f_3 -.0077 RI3 .8665 LSA 1138._ MSA 270,9 SSA 16.9
S01 1831.6 S(,2 464.7 THAI 79.02 EL| 876,6 EL2 270.8 ALF ?0,76
81
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69 ,
LAUNCH CATE NOV 20 1968 FLIGHT TIME 110.00 ARRIWL CATE MAR |0 |9_
HELIC_ENTRIC CONIC
RL |47.80 LAL ,00 LOL 57.74 RL
RP 107.52 LAP 3.27 LOP 150.60 VP
RC 58.4JZ GL 7.84 GP -2.27 ZAL
PLANE TCX_ENTRIC CONIC
C3 96.458 VHL 9.921 CLA 12,_2 RAL
LNCH AZHTH LNCH TIME L-I TIME
90.00 6 24 48 3006.96
90.00 21 42 11 4831.42
lOO.OO 7 52 46 2725.24
lO0,O0 22 56 54 4590,37
llO.OO 9 15 57 2462.95
_ISTANCE 244.099
24.4_0 GAL J5.94 AlL 86.73 HCA 92,85 SMA 110.64 ECC .47397 IN( 3,Z703 vl 30.14S
35.625 GAP -25.03 AlP 90.16 TAL 155.57 TAP 248.42 RCA 63.74 APO ]57.54 V2 35,246
44.08 ZAP 11.52 ETS t68.30 ZAE 134.80 ETE 194.29 ZAC 77,34 ETC 164.59 CLP |1.10
9.98 RAC 6569.9 VEL 14.758 PTH 2.67 VHP 15.455 0PA -12.40 RAP 345.33 ECC 2.5875
IN! LAT IN! LONG IN! RT A,_(_ IN! A2'MTH IN! TIME PC) (ST TIM IN! 2 LA T IN! 2 LONG
-27.95 96.94 265.03 85.26 7 14 55 2407,0 -28.31 88.29
IBo90 208.72 254.42 68.51 23 2 43 4231 .4 15,81 201 ,40
-29.62 76.22 265.19 85.76 8 38 9 2123.2 -29.89 67,42
20.45 190.34 253.76 67.71 24 13 24 3990.4 17.25 183.00
-34,08 56.78 265.5! 87.I3 9 57 0 1863.0 -34.10 47.53
IJ0.OO 23 50 12 4423.42 24.55 115.75 251.83 65.43 25 3 56 _23.4 21.03 168.37
DIFFERENTIAL CORRECTIONS NI0-EOU_.._ £WE_(UTION ACCURACY ORBIT 0ETERMINATION AccuR4cY
T0£-1.1992 TRA-2.8256 TC3 -.27|5 BAU .3562 ,%T 1905.7 ,S_ 458.3 ,_3 91.3 ST 864.2 SR 392.8 SS 756.7
ROE -.6634 RRA .3744 RE3 -.0511 FAU .0|258 R_RT -.0623 RRF .0673 RTF -.8743 CRT .6973 CRS ,7825 CST .9914
FOE .8524 FRA 1.5133 F(3 -.J129 BSP 6047 .S_ 1960.| _3 -.0096 R|3 .9743 LSA 1184,0 MSA 267.5 SSA 17,0
BOE 1.3704 BRA 2.8503 BE3 .2762 FSP -243 SGI 1906.0 SG2 457.3 THA 179.09 ELI 9J1.0 EL2 267.1 ALF 19.31
LAUt,_H 0ATE NOV L_ 1968 FLK, HT TII,( 112.00 ARRIVAL OAT£ MAR 12 19_9
HELIOCENTRIC CONIC 0ISTANCE _50.828
RL 147.80 LAL .00 LOL 57.74 VL 24.681 GAL 15,29 A_,. 86,_7 KA _,10 SMA I11.S] £C( .40718 IN( 3.332! V1 )0.145
RP 107.53 LAP 3.31 LCP 153.85 VP 35.800 GAP -_5.93 A2P 90,55 TAL 154.92 TAP 251.02 RCA 66.30 APO 157.37 V2 35.24I
RC 56.605 GL 8.40 GP -_.41ZAL 43.57 ZIP 10.09 £TS i_.16 ZAE 136,03 £T£ 195.32 ZAC 79.25 ETC 164.87 ELP 9.80
PLANETOCENTRi( CONIC
(3 89.625 VHL 9.467 DLA |3.58 RAL 10,_2 RAO 6569.8 VlEL 14.525 PTH 2.64 VHP 14.844 0PA -I1.77 RAP 347.22 ECC 2.4750
LNCH AZHTH LNCH TIME: L-J TIHE IN! LAT IN! LON_ IN! RT A,,_ IN! AZNTH IN! TIME PO CST TIM IN! 2 LAT IN! Z LONG
90.00 6 19 34 _O17.01 -27.89 97.67 _64.50 84.89 7 9 5I 2417.0 -28.31 89.03
90.O0 21 50 9 4789.19 17.B3 206.09 253.60 67.63 23 9 5B 4189.2 14.64 19_,86
100,00 7 48 2 2731.68 -29.57 76.84 _64.66 83,44 _ 33 34 2131.7 -29.89 6_.05
100.O0 23 4 _ 4549.75 19.38 187.79 25_.9| 66.79 24 20 11 3949.7 16.08 180.56
110.00 9 12 18 2468.04 -34,O6 57.17 _65.01 86.90 9 53 26 1868.0 -34.11 47.93
110.O0 O O 31 4386.16 23,48 173._ _0,92 64.41 I I3 38 3786.2 19.94 166.14
CIFFERENTIAL CORRECTIONS NI0-COUR_W_ E_(ECUTICN ACCURACY ORBIT DETERMINATION ACCURACY
TOE-].2079 TRA-2.8290 TO3 -,277_ _AU ._ ,_w;T |9_8.0 _ 4_0.| _W_3 98.5 ST 902.2 _ 383,9 SS 7H7,3
ROE -,6248 RRA .3535 RE3 -.0557 FAU .01298 RRT -.0_28 RR_ .0695 RTF -.8818 ERT .6976 CRS .7639 CST .9913
FOE .8917 FRA J.5662 rC3 -.1254 9SP 6317 _ 2028.6 R_3 -.011| R13 .88|8 LSA I229.4 MSA 263,7 SSA 17.0
60E 1.3599 BRA 2.8510 BE3 .2828 FSP -265 S(01 |978._ S(;2 449.| THA 179.14 EL! 944.6 EL2 262.7 ALF 17.97
LAUNCH 0ATE NOV 20 196_
HELIOCENTRIC CONIC
RL |47.80 LAL ,00
RP |07.55 LAP ].35
RC 54._64 GL 9.00
PLANE TOCENTRIC CONIC
C3 83.337 VHL 9.129
LNCH A_MTH LNCH TIME
90.00 6 !3 55
90.00 21 58 9
I(30.00 7 42 55
1130.00 23 11 50
110,00 9 8 19
110,00 0 6 52
FLIGHT TIME lJ4.O0 ARRIVAL CATE MAR 14 1969
CISTANCE 257.583
LOL 57.74 VL 24.926 GAL 14.68 AZL _6.61 HCA 99.34 S_WA I|Z.99 ECC .39]14 INC 3.394_ Vl 30,J45
LOP 157,10 VP 35.965 GAP -22.87 AZP 90.55 TAL 154.31 TAP 253.65 RCA 68.80 APO 157.J9 v2 35.2}5
GP -2.56 ZAL 43.10 ZAP 8,87 £TS 163.31ZAE 137.38 ETE 196.46 7AC 81,16 ETC 165.13 CLP 8.50
CLA 14.35 RAL 10.62 RAO 6569.6 VEL 14.307 PTH 2.60 VHP 14.251CPA -|1.16 RAP 349.!0 £CC g.3715
L-I TIM_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
}027.60 -27,82 98.43 263.89 84.51 7 4 23 2427.6 -28.29 89,80
4746.02 !6.69 203.43 252.77 66.79 23 17 15 4146.0 13,40 !96.29
2740.56 -29.52 77.50 264.07 85.09 8 28 36 2140.6 -29.89 68.71
4508.29 18.25 185.23 252,05 65.91 24 26 58 3908.3 la.Sa !78.10
2473.38 -34.04 57.59 264.45 86.65 9 49 32 1873.4 -34.13 48.35
4348,24 22.34 171.03 249.99 63,43 I I9 20 3748.2 |8,59 163,90
01FFERENTIAL CORRECTIONS
TOE-I.217A TRA-2.9299 TO3 -,2821 8AU .3215
ROE -.5868 RRA .3335 RC3 -.0605 FAU .O1342
foe .9342 FRA 1.6222 rE3 -.1394 BSP 6584
00£ 1.3514 0RA 2.8495 BE3 ._886 FSP -_B8
MI0-COURSE EXECUTION ACCURACY 02017 DETERMINATION ACCURACY
SGT 2051.9 ,_ 441.0 SG3 I06.3 ST 941.6 SR 374.0 SS 819.8
RRT -.0639 RRr .07_4 R'rr -;8889 CRT .6981CRS .7851 CST .9911
2098.8 R*_3 -.0|29 RJ3 .8890 LSA 1277.0 USA 259.3 SSA 17.O
SGI 205_.| _2 440.1 THA 179.18 ELI 979.9 EL2 257.3 ALF 16.68
LAUNCH OATE NOV 20 1968 FLIGHT TIME 116.0_
MNELIO({NTRIC CONIC
RL 147._O LAL ,00
RP 107.57 LAP 3.38
RC 53.J97 GL 9.62
PLANETO_ENTRIC CCIN|C
C3 77.556 VHL 8._7
LNCH AZHTH LN_H TIME
90.00 6 7 49
90.00 22 6 13
100.00 7 37 23
100._ 23 19 20
110.00 9 3 58
110,00 0 13 10
_IffER_NTIAL CORRECTIONS
TOE_1.2270 TRA-2,82BO TC3 -.2860 BAU .3042
ROE -,5493 RRA ._j44 R(3 -.0656 FAU .0i_9(3
FOE .9803 FRA 1.6813 rE3 -.Ifl52 BSP 6_49
80E 1.3444 BRA 2.8454 BE3 .2934 F:_° -314
ARRIVAL CATE MAR 16 !969
0ISTAN_£ _64.361
LOt. 57,74 VL 25.157 GAL 14.09 _ZL 86.54 PEJ 102.59 _A 114.11 ECc .37579 INC 3.4585 Vl 30.145
LCP 160.35 VP 36.119 GAP -21.84 A2'P 90.75 T_L 153.72 TAP 256.31 RCA 71,23 APO 157.00 V2 35.229
GP -2.73 24L 42.69 ZAP 7._ £TS 159.38 2_£ 1_.84 £TE 197.74 74( 83,07 _TC 165,38 CLP 7.! 9
0LA 15.J_ RAL 10,86 RA0 6569.5 VEL 14,|03 PTH 2.57 VHP I3,675 0PA -10.55 RAP 350.97 ECC 2.2764
L-I TIME IN! LAT INJ LONG IN! RT A,._ IN! A2'NTH IN! TIME PC) CST TIM IN! 2 EAT IN! 2 LONC
3038.89 -27,73 _W3.25 263.2_ 84.11 6 58 28 2438.9 -28.27 90.62
4701.86 15.48 200.75 251.93 65.99 23 24 35 4101.9 12.11 193.69
2750.03 -29.47 78._ 263.42 84,73 8 23 13 2150.0 -29.88 69.42
4465.95 17.05 182.6_ 251.18 6_.07 24 33 46 3866.0 13.55 175.62
2479.10 -34.01 58.04 263.83 86.39 9 45 18 1879.i -34.14 48.79
4}09.65 21,15 168.67 249.05 62,50 I 24 59 3709.6 |7.30 I61.66
MI0-(,CURS_ EW_ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SGT 2126.9 S(,R 431.3 S.G3 114.8 ST 982.1SR 363.0 SS 854.0
RRT -.06_8 R'RF .0764 RTF -,8957 CRT .6985 ERS .7863 CST .99!0
$68 2170.2 R23-.0149 R13 .8957 LSA 1326.9 USA 254.4 SSA 17.0
SGI 2127.1 $62 4}0.3 THA 179._0 ELI 1016.5 EL2 251 ,0 ALF 15.44
82
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-691
LAUNCH DATE NOV 20 1968 FLIGHT TIE 118.00 ARRIVAL CATE MAR 18 1969
HELIOCENTRIC CCNIC
RL 147.80 LAL .00
RP 107.59 LAP 3.39
RE 51,611 GL 10.ZB
PLANETCX_ENTRIC CC_IC
C3 72.246 VHL 8.500
LNCH 4ZMTH LNCH TIME
90.00 6 I 12
90.00 Z2 14 24
I130.00 7 31 23
I1313.OO 23 26 54
110.00 8 59 15
110.OO O 19 47
OIFFERENTIAL CCRM[CTION$
TDE-l.Z373 TRA-2.8432 TC3 -.2883 BAU .2868
ROE -.5124 RRJ .2964 RE3 -.0709 FAU .Oj444
FOE 1.O307 FRA 1.7441 RE3 -.1731 BSP 7119
BO£ 1.3392 8RA 2.83_7 BE3 .2969 FSP -344
DISTANCE 271.158
LOL 57.74 VL 25.373 GAL 13.52 AZL 86.48 PICA
LCP 163.60 VP 36.263 GAP -20.84 AZP 90.96 TAL
GP -2.92 ZAL 42,34 ZAP 6.55 ET$ 153.83 ZAE
105.83 ,9_A 115.20 ECC .36112 INC 3.5239 v] 30.145
J53.17 TAP ?59.00 RCA 73.60 APO 156.80 V2 35.222
140.42 ETE 199,17 Z4C 84.99 ETC 165.62 CLP 5.87
CLA 15.93 RAL 11,06 RAD 6569.4 VEL 13.914 PTH ,2.54 VHP 13.116 DPA -9.96 RAP 352.84 ECC 2.1890
L-I TINE INJ LAT INJ LONG INJ RT A_ INJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
3051.10 -27.66 100.13 262.50 83.68 6 52 3 2451.1 -28.25 91.52
4656.63 14.21 198.04 251.08 65.25 23 32 0 4056.6 10.76 191.D6
2760.27 °29.40 78.95 262.71 84.34 B 17 23 2160.3 -29.87 70.18
4422.69 15.79 180.07 250.30 64.29 24 40 37 3822.7 12.21 173.11
2485.35 -33.99 58.52 263.16 86.10 9 40 40 18_5.4 -34.15 49.28
4270.38 19.89 166.3J 248,11 61.61 I 30 38 3670.4 15.95 159.44
MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT L_'_32.8 5GR 420.7 SC.3 124.1 ST 1023.9 SR 351.0 SS 890.3
RRT -.0691RRF .0819 RTF -.9021 CRT .6988 CRS .7872 CST .9909
LP'242.7 R"Z3 -.0173 R13 .9021 LSA 1379.1MSA 248.9 55A 17.0
51,1L_203.0 SG2 419.7 THA J79.22 ELI 1054.6 EL_ .,243.8 ALF 14.25
LAUNCH OATE NOV _ 1968 FLIGHT TIE 1,_O.00 ARRIVAL CATE MAR 20 1969
HEL I_ENTRIC CONIC
RL 147,80 LAL ,00
RP 107.61 LAP 3.39
RE 50.116 GL 10.96
PLANETC_KNTRIC CONIC
C3 67.374 VHL 8.(Z08
LNCH AZMTH LNCH TIME L-| TJNE INJ LAT
,.90.00 5 5A 1 3064.45 -27.56
90.00 22 22 44 4610.25 12.87
100.00 7 24 53 2771.48 -29.32
I00.00 23 34 34 4578.44 14.47
110.OO 8 34 6 2492.29 -33.95
110.OO 0 25 4_ 42}0.40 18.58
DIFFERENTIAL CORRECTIONS
TOE-1.2481 TRA-_,8154 TC3 "._8_3 BAU .26_
ROE -.4759 RRA .2795 RC3 -.0765 FAU .0J504
FOE 1.0858 FRA 1.8108 FC3 -.1932 BSP 7392
802 1.3358 6RA 2.8293 Be3 .2992 FSP -372
OISTANCE 277.970
LOL 57.74 VL 25.575 GAL 12.98 AZL 86.41 PICA 109.07 SHA 116.24 ECC .34712 INC 3.5913 VJ ]0.145
LOP 166.84 VP 36.398 GAP -19.88 A2'P 91.17 TAL 152.65 TAP _61.72 RCA 75._9 APO 156.59 v2 35.215
GP -3.13 ZAL 42.04 ?AP 5.51 ET$ 145.76 ZAE 142.10 ETE _OO.79 ZAC 86.88 ETC 165.85 CLP 4.54
DLA 16.74 RAL 11.L_0 RA0 6569,3 VEL 13.738 PTH 2.51 VHP 12.573 CPA -9.39 RAP 354.70 ECC 2.108_
IN] LONG INJ RT ASC [NJ A_4TH [NJ TII_ PO CST TiM INJ 2 L4T INJ 2 LONG
101.10 261.72 83.21 6 45 6 2464.4 -28.21 92.49
195.29 250.22 64.56 23 39 34 4010.2 9.34 188,39
79.77 261,95 83.91 B 11 4 2171.5 -29.86 71.O1
177.45 24g.42 63.56 24 47 33 3778.4 10.80 170.58
59.06 262.44 85.79 9 35 39 1892.3 -34.16 49,82
163.96 247.16 60.78 I 36 16 36]0.4 14.55 157.16
NI0-COUR_ EX[CUTION ACCURACY ORBIT DETERMINATION ACCURACY
_T _79.5 SC4_ 409,4 SG3 134.3 ST 1066.9 5R 337.8 SS 929.0
RRT -.0740 RRF .0894 RTF -.9081 CRT ,69_ CRS .7877 CST .990_
S_ 2316.0 R23 -,0201 RI3 .9082 LSA 1433,9 MSA 242.9 SSA J7.0
51;1 LP'279.7 S_2 408.3 THA 179._1 ELl 1094.0 EL2 235.7 ALF J 3.10
LAUNCH 0ATE NOV 20 1968
HELIOCENTRIC CONIC
RL 147.80 LAL .00 LC_. 57,74 VL
RP 107.64 LAP 3.39 LOP 170.09 VP
RE 48.721 GL 11.69 GP -3.37 ZAL
PLAN_TOCENTRIC CONIC
C3 62,910 VHL 7.9_2 DLA 17.56 RAL
LNCH AZMTH LN_H TIME L-I TIME
90.00 5 46 13 ]079,22
90.00 22 31 17 4562.57
I[30.OO 7 17 48 2783.91
IO13.O0 23 42 23 4333.12
110.O0 8 48 ]0 2500.10
110.00 0 32 6 41_9.69
FLIGHT TIME 12_.00 ARRIVAL CAT[ MAR 22 1969
DISTANCE 2_4.793
25.765 GAL 12.47 AZL 86.34 HC4 112.31 S,HA 117.24 ECC .3337_ INC 3.66J5 vl 30.1a5
36.523 GAP -18.95 AZP 91.39 T4L 152.17 TAP 264.47 RCA 78.11 4P0 156.37 V2 35.207









TOE-I.?_5 TR4-2.6_53 TC3 -._890 BAU .2527
ROE -,4399 RRA .2640 RE3 -.0822 FAU .01568
FDE 1,1467 FR4 1.8820 Re3 -.2158 BSP 7650
BOE 1.335J BRA 2.8177 6C3 .30{35 FSP -406
11.]0 R40 6569.2 VEL 13.574 PTH 2.48 VHP 12.047 DPA -8.84 RAP 356.54 ECC 2.0353
INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
102.16 260.89 p2,69 6 37 32 2479.2 -28.16 93.57
192.50 249.38 63.93 43 47 19 3962.6 7.86 185.66
80.69 261.14 83,44 8 4 12 2183.9 -29.83 71.93
174.80 248.55 62.P8 ?4 54 36 3733.1 9.34 168.01
59.67 _61.67 85.43 9 30 10 1900.1 -34.17 50.43
161.59 _46.Z2 60.00 1 41 55 3589.7 13.10 154.90
MID-COURSE E)(ECUTION_ACCURACY ORBIT DETERMINATION ACCURACY
SGT 2357.4 SC,R 397.5 SG3 145.5 S? 1111.7 SR 323.4 5s 970.4
RRT -.0812 RRF .0996 RTF -.9138 CRT .6985 CRS .7877 CST .9907
,_ _390.7 _3 -.O234 R13 ,9139 LS4 1492.0 MSA 236.4 SSA 16.9
•_1 2357;7 SG_ 396.2 THA 179.19 ELI 1135.4 EL2 226.6 ALF 11 .97
L4UNCH OAT£ NOV 20 1968 FLIGHT Till[ 1_4.00 ARF_IVAL CATE MAR 24 J969
HELIOCENTRIC CONIC
RL 147.80 LAL .(30 LOL 57.74 VL
RP 107.66 LAP 3.37 LOP 173.33 VP
RE 47.437 GL 12.45 GP -3.64 ZAL
PLANETOCENTRIC CONIC
C3 58.826 VIaL 7.670 OLA 18.41 RAL
LNCH A2'NTH LN_H TIME L-I TIME
90.00 5 37 42 3095.74
90,00 2_ 40 6 4513.45
100.OO 7 10 5 2797.81
_0_.00 23 50 24 4286.61
110.00 8 42 25 2508.97
110.00 0 38 ]0 4148._|
OIFFERENTIAL CORRECTIONS
TDE-I.2731 TRA-_.79"_ TO3 -._70 BAU .2_6_
R0£ -.4042 RRA .2501RC3 -.088_ FAU .01640
FOE 1.2137 FR4 1.958_ FC3 -.2413 BSP 7915
BOE 1.3357 BRA 2.8034 8C3 ,3003 FSP -443
DISTANCE 291.6_5
_5.943 GAL 11.96 AZL 86._7 PICA 115.54 S_A ||8.20 £CC .32109 INC 3.7349 Vl ]0.145
36.640 GAP -18.04 AZP 91.61 TAL 151.72 TAP _67.26 REA _0.24 APO 156.15 V2 35.198
41.62 ?AP 4.07 ETS 117.17 ZAE 145.?8 ETE L_34.79 ?AC 90.65 ETC 166.31 CLP 1.82
11.34 RAO 6569.| VEL 13.4_3 PTH _.45 VHP 11.536 DPA -8.33 RAP 358.38 ECC 1.9681
INJ LAT IN] LONG IN] RT A_ INJ AS'MTH INJ TIME PC) (ST TIM ZNJ 2 LAT |NJ 2 LONG
-27,28 103.35 _60.01 82.1! 6 29 18 2495.7 -28,09 94.77
9.98 189.65 _48.54 63.36 23 55 213 3913.4 6.32 182._8
-_9.12 81.70 _60._8 82.92 7 56 43 2197.8 -_9.79 72.96
11.6_ 17_.12 _47.68 62.26 _5 I 51 3686.6 7.82 165.39
-33.86 60.35 21_O.87 85.0_ 9 24 14 1909.0 -34.18 51.12
15.79 159.23 245._8 59._8 I 47 38 3548.2 11.59 152.63
MI0-COURSE EXECUTZON ACCURACY ORBIT 0ETERMINATION AccURACY
SGT 2435.4 SGR 385.0 SG3 157.8 ST 1157,4 SR ]07.7 SS 1014.6
RRT -.0918 RRF .1136 RTF -.9192 CRT .6971 CRS .7867 CST .9907
S_ 2465.7 R"Z3 -.0_7_ R13 .9194 LSA 155_.6 MS4 2_9.7 SSA 16.9
SG1 4435.7 SG_ 383.4 THA 179.15 EL] 1177.8 EL2 216.B 4LF 10,87
83
JPL TM 33-99 EARTH--VENUS TRAJECTORIES f VOL. 4, 1968-69 J
LAUNCH OATE NOV Z0 |968
HELIOCENTRIC CCt'WI C
RL |47.80 LAL .00
RP 107.69 LAP 3.34
RC 46.274 GL J3.25
PLANE TOCENTR I C (()ik¢IC
C3 55.095 VHL 7.423
LNCH &ZMTH LNCH TIME|
90.00 5 28 22
90.00 22 49 19
1130.00 7 ! 40
I(30.OO 0 2
IJO.O0 8 35 46
FLIGHT TIE ]26.00 ARRIVAL CATE MAR ?6 1969
ClSTANCE 298.46!
LC_. 57.74 VL 26.10_ GAL 11.51 AZL 66.19 HCA 118.78 SMA 119.11 ECC .309_3 INC ].B124 Vt 30.145
LOP 176.57 VP .36.749 GaP -17.17 AZP 91.84 TAL 151.30 TAP 270.08 RCA 82.30 APO 155.92 V? 35.189
GP -3.94 ?AL 41.5! Z4P 3.97 ETS 96.97 ZAE 147.74 ETE 207.29 ZAC 92.51 £TC 166.53 CLP .44
CLA 19.28 RAL 11.32 RAC 6569.0 VEL |].284 PTH 2.43 VHP 1|.042 0P4 -7.85 RAP .21 ECC 1.9067
L-Z TIME IN| LAT IN| LONG IN| RT AS_C IN| AZMTH IN| TIME| PO CST TIM IN| 2 LAT JNJ 2 LONG
3114.38 -27.10 J04.68 259.08 81.46 6 20 16 2514,4 -28.00 96.13
4462.64 8.41 186.74 247.72 62.86 24 3 41 3862.6 4.71 180.02
2813.52 -28.98 82.85 239.39 82.33 7 48 34 2213.5 -29.74 74.13
4738.74 10.09 169.39 246.83 61.71 1 13 16 3638.7 6.23 162.77
2519.13 -33.80 61.14 260.03 84.56 9 17 45 1919.1 -34.18 51.92
110.00 0 45 ! 410_.90 14.)0 156.85 244.36 58.62 I 53 27
OIFFER[NTIAL CCRRECTION$ H_-COI_SIE [Y_CUTION ACCURACY
T06-1.2833 TRA-2.7746 TC3 -.27_2 BAU .2|43 _T 2509.3 .S_ 371.9 S_3 171.2
ROE -.3685 RR4 .2378 RC3 -.0943 FAU .01725 RRT -.1096 RRF" .|328 RTF -.9254
r0E 1.2868 FRA 2.0383 FC3 -.2710 BSP 8337 S_ 2336.7 R23 -.0293 R13 .925_
(30£ 1.3352 BRA 2.7648 8¢3 .2909 FSP -486 SGI 2509.6 .%2 369.6 THA 179.0_
LAUNCH O4TE NOV 10 1968 FLIGHT TIME I_@.00
HELIOC[NTRIC CONIC 01STAN(E 305.299
RL 147.80 LAL .(_ LOL 57.74 VL 26.264 GAL 11.06 AZL 86.11HCA 172.0l S_4A
RP 107.72 LAP 3.30 LOP 179.81 VP 36,8_O GAP -16.3_ AIP 92,07 TAL 150.92 TAP
RC 45._44 GL |4.09 GP -4.29 ?AL 41.46 ZAP 4,40 ETS 77.96 ZAE 149.74 ETE
PLANETO_ENTRIC CCNIC
C3 51.696 VHL 1.190 0LA L>0.17 RAL 11.25 RA0 6568.9 V[L 13.155 PTH 2.40 VHP
LNCH AZMTH LNCH TIME k-| T|NE INJ LAT INJ _ INJ RT A,._C INJ AZIdTH INJ TIME
90.6)0 5 18 5 3135.66 -_6.88 106.20 658.11 80.73 6 10 21
90.00 LP'Z 59 1 4409.84 6.76 183.74 146.9_ 62.44 24 12 31
100.00 6 52 26 2831.42 -28.8| 84.13 258.45 81.66 7 39 37
100.00 0 11 17 4189.32 8.48 166.60 246.O0 61._3 l 2i 6
II0,00 8 28 30 2530.85 -33.7Z 6_.05 2§9.17 84.03 9 I0 41
If0.00 0 51 42 4062.65 12.75 154.43 _41.46 38.01 1 59 24
C|FFER£NT|AL CORRECTIONS N_0-COUR.,_ EI_ECUTION ACCURACY
T0{-l.2994 TRA-2.7333 TC3 -.2740 BAU .2018 S4;T _§86.7 _GR _8.8 S_3 |86.|
RO£ -,3329 _RA ._276 RE3 -.1009 FAU .01810 RRT -.129"_ RRf" .|584 RTF -.9293
F_E i._?01 FRA 2.1261FC3 -.3031 8SP 850? _ _611._ R'Z_ -,036_ RI3 .9294
80E 1.3414 BRA 2.7627 8C3 ._919 FSP -530 S_I 2587.1 S_2 355.8 THA 178.9_
3505.9 10.04 150.33
ORBIT _ETERMINATION ACCURACY
ST 1202.0 SR 290.4 SS 1061.0
CRT .6936 CRS .7844 CST .99_6
LSA 1614.0 MSA 223.0 SS4 16.6
ELI 1219.3 EL2 ?06.2 ALF 9.8_
ARRIVAL C4TE M_R 28 |969
119.99 EC( .29759 INC 3.8940 VJ }0.|45
272.93 RC4 84.28 _PO 155.69 v2 35.179
_10.23 ZAC 94._6 ET( 166.77 CLP -.97
10.363 0P4 -7.42 RAP 2.03 ECC 1.8508








ST 1250.6 SR 271.6 SS 1112.3
CRT .6892 ORS .7800 CST .9907
LS4 |68|.8 MSA 215.4 SSA 16.5
ELI 1264.9 £L2 194._ 4ur 8.7?
LAUNCH DATE NOV 2_ 1968 FLIGHT TIME 130.00 4RRIV_L C4TE M4R 30 1969
HELIOCENTRIC CONIC 01ST4NCE 31Z.136
RL 147.80 L4L .00 LOL 57.74 VL 26.409 G_L 10.63 A?L 86.02 HCA 125.24 _MA 120.8_ ECC .28675 INC 3.9831 V| 30.145
RP 107.75 L4P 3.25 LOP 183.05 VP 36,944 GAP -15.49 AlP 92.30 TAL 150.58 TAP 275._ RCA 86.18 APO 155.47 v2 ]5.169
RC 44.357 GL 14.99 GP -4.69 24L 41.47 ZAP 5.27 ETS 63.6('] ?AE 151,76 ETE 213.77 ZAC 96.19 ETC 167.01CLP -?.41
PLANETOCENTRIC CONIC
C] 48.606 VHL 6.972 CLA 21.09 R4L |1.1i RAC 656_.B VEL 13.037 PTH ?.38 VHP 10.099 CPA -7.04 RAP 3.83 ECC 1.7999
LNCH ASMTH LNCH TIM| L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH |NJ TIME PO CST TIM IN| ? LAT IN| 2 LONG
9(].00 5 6 40 3160.20 -26.60 107.94 _7.09 79.91 5 59 ?0 2560.2 -27.72 99.45
90.00 23 9 27 4354.59 5.01 I_.62 246.|8 6?.09 24 21 57 3754.6 1.74 173,97
1630.O0 6 42 14 2857.00 -?8.60 85.65 _57.47 .410.90 7 29 46 2252.0 -29.56 76.98
IO0.00 0 L_O 25 4138.01 6.79 163.73 145.21 60.82 I 29 ?3 3538.0 ?.85 157.16
llO.O0 8 20 33 2544,43 -33.67 63,10 _58.28 83.4? 9 2 57 1944.4 -34.16 33.89
I10.OO 0 58 35 4018.35 11.14 J52.03 242.58 57.47 2 3 34 3418.3 6.77 145.66
01FFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCUR4CY
T06-1.3122 TRA-2.7269 TC3 -._671 8AU .J841 SGT _638.2 S_R 345.6 ._,3 2/32.4 ST 1297.1 5R 250.8 SS 1166.1
ROE -.2968 RRA ,2197 RE3 -,I075 FAU .0J9|? RRT -.J599 RRf' .|937 RTF -,9340 CRT .6803 CRS .7723 CST .9907
roe 1.4613 FRA 2.7184 F(3 -.3406 85P 8858 $68 2680.6 R_3 -.0419 R|3 .9341 LS4 1749.7 MSA 208.3 SSA 16.2
BOE 1.3454 eRA 2.7358 863 .2833 FSP -58? S(11 2638.8 S.(,2 341.1 THA 178.79 ELI 1_K38.5 EL2 182.2 ALF 7.64
LAUNCH OATE NOV 20 1968 FLIf_T TIME 137.00 4RRIVAL CATE APR I 1969
H£LIOCENTRIC CONIC DISTANCE 318.971
RL 147.80 L4L .130 LOL 57.?4 VL 2'6.544 GAL 10._3 _.. 85._2 K_ 1_8.47 ,9_A 121.6l [(( .27651 INC 4.0787 VJ 30.145
RP 107.79 L4P 3.J9 LOP 186._8 VP 37.0}0 GAP -14.70 AZP 9_.54 TAL |50._7 TAP 278.74 RCA 87.99 APO 155.24 V2 35.158
RE 43.625 GL |5.93 GP -5.15 ZAL 41.56 ZAP 6.43 ETS 53.87 ?AE |53.72 ETE 217.87 ?AC 98.00 [TC 167.27 CLP -3.88
PLANE TOCENTRIC CONIC
C3 45.807 VHL 6.788 DLA _.05 RAL 10._'_ RA0 6_6_q.7 ',/EL |2.9_9 PTH _.36 VHP 9.651 0PA -6.73 RAP 5.63 ECC I .7539
IN| LON_ IN| RT ASC IN| A_4TH IN| TIME PO (ST TIM IN| 2 LAT IN| Z LONE
109.96 _56.02 78.95 5 47 0 ?588.9 -27.50 101.52
177.35 Z45.49 61.84 Z4 3? |3 3696._ -.65 170.77
87.37 _56.46 80.03 7 I8 50 2275.9 -29.41 78.74
160.76 _44.46 60.49 I 38 |5 3484.4 1,03 154.27
64.31 _57.)7 82.71 8 54 _8 1960.3 -34.13 55,1_
149.57 _4|.73 57.00 2 12 0 337?.8 5,05 I43.26
MIO-OC)LMSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SGT _7_8.I S/,,R 33_.9 S(,3 _20.3 ST 1344.3 SR 228.0 SS 1224.2
RRT -.2016 I_ .?394 RTF -.9384 CRT .6654 (RS .7593 CST .9908
1748.4 F_3 -.0485 R|3 .9385 USA 1871.3 MS4 201,_ SSA 15.9
SGI _7_8.9 $67 3_6.0 THA 178.57 ELI 1353.0 EL2 169.1ALF 6.54
LNO4 A=_'MTH LNCH TIME L-I TIME IN| LA7
90._ 4 53 51 311_1.86 -16.14
90.00 _3 20 37 4_._1 3.14
100.00 6 30 54 2873.90 -28.33
100.00 0 30 11 4084.40 5.00
110.O0 8 II 48 2360.26 -33.49
110.690 1 5 47 397_,_O 9.47
0IFFERENTIAL CERR£CTIONS
T_E-1.3264 TRA-2.6974 TC3 -.2476 BAU .167|
ROE -.2601RRA .2143 RE3 -,1143 FAU .02025
F_E 1.5636 FRA 2.3175 FC3 -._828 B_P 9204
BOE 1.3516 8RA 2.7059 _C3 .27_8 FSP -640
84
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69
LAUNCH CATE NOV ?0 J968 FLIGHT TIE 134,DO ARRIVAL GATE 4PR 3 1969
HELIOCENTRIC CONIC
RL 147._0 LAL .00
RP 107._Z LAP 3.17
RE 43.055 GL J6.9A
PLANE_TC_ENTRIC CONIC
C3 43.282 VHL 6.579 CLA
LNCH AZMTH LNCH TIME Lol TIME
90.00 4 39 I6 3222._6
90.00 73 33 6 4233.69
IOO.O0 6 I8 IO 2903.97
1OO.OO 0 40 49 4027.82
110.00 8 Z 6 ?578,81
ilO.OO I I3 Z2 3925.74
DIFFERENTIAL CCRRECTICNS
TOE-l.3331 TRA-2.6547 TC3 -.2215 BAU .1463
ROE -.7222 RRA ._121 RC3 -.1218 FAU .02|70
FOE 1.6746 FRA 2.4193 FC3 -.4340 BSP 9776
8GE 1.3515 BRA 2.6632 BE3 .2528 FSP -714
OISTANCE 325.798
LOt. 57.74 VL 26.669 GAL 9.85 AZL 8§.82 HCA 131.70 S_A 122.36 ECC .76683 INC 4.1833 V! 30,145
LC_ I89.52 VP 37.110 GAP -13.92 AZP 92.79 TAL 149.99 TAP 281.69 RCA 89.71 APO 155.0! V? 35.147
GP -5.69 ZAL 41.72 ZAP 7.83 ETS 47,46 ZAE 155.58 ETE 222.82 ZAC 99.79 ETC 167.55 (LP -5.39
23.04 RAL J0.66RAG 6568.6 VEL J2.832 PTH 2.34 VHP 9.217 OPA -6.5J RAP 7.43 ECC |.7173
IN! LAT IN! LONG IN! RT ASC IN! AZIATH INJ T[NE PO CST TIM IN! ? EAT IN! Z LONG
-25.77 |I2.34 254.89 77.85 5 32 59 2622.9 -77.19 103.96
1.13 173.86 244.86 61.70 24 43 40 3633.7 -?.66 I67.23
-27.98 89.39 255.40 79.03 7 6 3A 2304.0 -29.?1 80.80
3.10 157.64 24].77 60.25 1 47 57 3427.8 -.89 |51.|!
-33.32 65.73 256.44 81.89 8 45 5 1978.8 -3A.OB 56.58
7.7I 147.05 240.92 36.59 2 18 48 3325.7 3.26 I40.79
NIC-COI_SIE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SGT 2783.0 St.,R 321.6 SG3 239.7 ST J384,2 SR ?02.7 SS 1283.9
RRT -.7603 RRF .301§ RTF -.9429 CRT .6390 CRS .7367 CST .9907
?t_0|.3 R_3 -.054_ RJ3 .943! LSA |888.7 MSA 194.8 SSA I5.3
._1 778_.? SG? 310.3 THA 178.26 ELI 1390.3 EL? 155.? ALF 5.41
LAUNCH GATE NCN ZO 19_8 FLIQ'_T 71ME I36.00 ARRIVAL GATE APR 5 1969
HELIOCENTRIC CONIC OISTANCE 332.63|
RL 147.80 LAL .0(3 LOL 57.74 VL 26.786 GAL 9.49 AZL 83.70 _ 134.97 SMA I73.07 ECC ,2§775 INC 4.?989 vJ 30.145
RP IO7.66 LAP 3.04 LOP I92.75 VP 37.183 GAP -J3.|7 AZP 93.04 TAL I49.74 TAP ?84.67 RCA 9J.35 APOISA.79 V2 35.I35
RC 42,657 GL 18.O! GP -6.32 ZAL 41.95 ZAP 9.38 ET5 43.77 ?AE |57;?3 ETE ??8.69 ZAC !OI.56 [TC 167.86 CLP -6.9A
PLANIETOCENTRIC CONIC
C3 4J.OAO VHL 6.406 0LA 24.08 RAL 10.33 RAG 6568.6 VEL |2.744 PTH 2.32 VHP 8.80! 0PA -6.39 RAP 9.22 ECC 1.6754
LNCH AZMTH LNCH TIN? L-I TIM{ IN! LAT IN! LONG IN! RT A_F. |NJ AZNTH IN! TIME PO CST TIM IN! _ LAT _ NJ 2 LONG
90.00 4 ?2 24 3264.?O -25.15 1J5.?| 2fl3,70 76.54 5 16 48 2664.2 -26.75 106.9J
90.00 ?3 47 23 4|65.52 -I.07 170.O6 ?44.36 61.70 24 56 49 3565.5 -4.85 163.4J
JOG.GO 6 3 43 2937.5I -27.5? 91.77 ?54,30 77.85 6 5? 4I 2337.5 -28.92 83.25
1OO.OO 0 52 41 3967.44 J.05 |54.32 743.J8 60.|2 | 58 48 3367,4 -2.93 I47.80
110.00 7 51 21 2600.78 -33.10 67.4| 755.51 B0,92 8 34 42 2000.8 -34,00 58.79
110.00 I 71 32 3876.94 5.87 144.47 740.18 56.76 2 26 9 3?76.9 1.40 138.?a
DIFFERENTIAL CORRECTIONS NIO-COURE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY
TOE-I.4892 TRA-2.7567 TC3 -.3355 BAU .1975 ,_T 3041.6 EK,R 313,A $63 ?67.7 ST 1559.0 SR 175.6 SS !400,6
ROE -.1834 RRA .2!76 RE3 -.1305 FAU .OLd! RRT -.7853 RRF .3569 RTF -.9427 DR7 .6I 34 CR5 .7017 CST .9929
FOE 1.8733 FRA 2.6027 FC3 -.4222 8SP 6_IJ SI_B 3057.7 R23 -.0890 RI3 .9430 LSA Z095.? MSA ISl.J 55A 16.4
BOE 1.5OO5 BRA 2.7649 BE3 .3600 FSP -649 SG| 3043.0 SG? 300.3 THA |78.30 ELI 1567.8 EL? I38.3 ALF 3.98
LAUNCH GATE NOV 70 ]96_ FLIGHT TIHE I3_.00 ARRIVAL DATE APR 7 1969
HELIC_ENTRIC CCe_IC OISTANCE 339.435
RL ]47.80 LAL .00 LOL 57.74 VL 26._95 GAL 9.J4 AZL 85.57 HCA J38.15 .SMA l?3.74 ECC .74915 ]NC 4.4?80 VI 30.145
RP 107,89 LAP ?.95 L,-'_ 195.97 VP 37.751 GAP -17,44 AlP 93.30 TAL J49.54 TAP 287,68 RCA 92.91APO 154.57 V? 35.123
RC 47.436 GL 19.J6 GP -7.06 ZAL 42.28 ZAP I1.07 ET5 40.55 ZAE J58.57 ETE 235.49 ZAC |03.30 ETC 16_.27 CLP -_.54
PLANE TOCENTRIC CL,%NIC
C3 39.071 VHL 6.747 CLA 25.17 RAL 9.91 RAG 656/:I.5 VEL J?.664 PTH 2.30 VHP B.398 OPA -6.39 RAP !I.00 ?DE 1.6477
LNCH A/MTH LNCH TIM? L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZ'MTH IN! TIME PO EST TIM IN! _ LAT IN! ? LONG
90.00 4 2 3 3315.99 -24.78 118.75 252.36 74.97 4 57 19 2716.0 -76.I1 110.56
90.00 0 8 20 4088.25 -3.56 165.74 _43.98 61.89 I 16 28 3488.3 -7.79 159.05
lOG,GO 5 46 50 297H.21 -26.9I 94.6A 753.10 76.46 6 36 ?8 2378.2" -28.50 86.?0
IOO,OO I 6 14 39OI.27 -1.I9 150.69 2A2.67 60.J3 2 I1 16 33OI.3 -5.16 144.15
110.00 7 39 9 ?626.78 -32.80 69.38 254.53 79.79 8 ?2 56 20?6.8 -33.86 60.30
110.00 I 3(] 24 38?5.46 3.92 141.77 239.48 56.02 2 34 10 3_25.5 -.57 135.56
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY
TDE-I.4)O8 TRA-?.6367 TC3 -.2378 BAU .I435 5(.,T 2991.8 5GR 309.1 S(,3 288.4
ROE -.JAG3 RRA .Z187 RE3 -.|38A FAU .02319 RRT -.4073 RRF .4655 RTF -.9487
FOE 1.9857 FRA 2.6866 FC3 -.5145 BS.P 904_ S.GB 3007.7 R23 -.0878 R13 .9491
_OE 1.4376 BRA 2.6A58 BC3 .2751 FSP -803 5GI 2994.4 S(,2 ?82.8 THA 177.60
,LAUNCH GATE hK)V _ 1968 FLIGHT TIME 140.00
HELIOCENTRIC CONIC OISTANC_ _A6.234
RL |47._(] LAL .IX! LCL 57.74 VL _6.996 GAL 8,81AZL 85.43 HCA 14!.37 SMA
RP IO7.93 LAP 2.85 LOP |99.L_1VP 37.312 GAP -I|.74 AZP 93.58 TAL 149.36 TAP
RC 42.394 GL _O.40 GP -7.95 ZAL 42,70 ZAP J_.gO ETS _1.91ZAE 159.48 ETE
PLANETOCENTRIC CONIC
C3 37.258 VHL 6.J04 0LA 26.33 RAL 9.4! RAO 656_5 VEL
LNCH AA'NTH LN_H TIWE L-I TIIA£ IN! LAT
90.00 3 36 I? 3385.76 -??.98
90.00 O 30 I? 3995.6? -6.51
10(3.00 5 26 33 3029.4I -26.04
IOO.OO I _? 30 .38?6.70 -3.71
110.OO 7 25 15 7658.13 -3_,40
IlO.O0 I AO _ 3770.75 1.83
OIFFERIENTIAL C_Rf_CTION_
TOE-J.4475 TRA-_.579_ TC3 -.?OI 3 8AU .J_43
ROE -.0936 RRA .E_95 RC3 -.|476 FAU .02506
FOE ?,I509 FRA 2.8106 FC3 -.3823 8SP 9675
E_E 1.4455 8RA 2.3901 8C3 .2A96 FSP -902
ORBIT GETERMINATION ACCURACY
ST 1537.8 SR 144.9 SS |448.?
CRT .5186 CRS .6719 (ST .9919
LSA 7109.7 HSA !79.J SSA 14,8
ELI 1539.7 EL? I73._ ALr ?._?
ARRIVAL GATE APR 9 1969
124,37 £(C ._4iJO INC 4.5745 Vl 30.145
290.73 RCA 94.39 APO 154.36 VZ 35.111
243.14 ZAC JO5.O_ ETC 168.65 CLP -10.19
1?.595 PTH _.78 VHP 8.013 CPA -6.55 RAP 12.80 EC( 1.6132
IN! LONG IN! RT AS( IN! A_NTH IN! TIME PC, CST TIM IN! ? LAT IN! ? LONG
1?3.41 250.83 72.98 a 32 37 2785.3 -25.09 115.3_
160.53 243.87 62.38 ] 36 48 3395.6 -10.16 153.75
98._0 ?51._0 74.78 6 17 4 2429.4 -27.88 89._B
146.59 ?4?.34 _:_3.32 2 26 17 3226.7 -7.64 140.00
71.74 253.53 78.45 8 9 33 2_358.| -33.65 62.73
138.9(] 738.BB 55.86 _ 43 II 3170._ -?.66 132.70
NI0-CCUR.fWE EXECUTICN ACCURACY ORBIT CETERMINATION ACCURACY
SGT 3032._ _ 313.0 SG3 3|4,5 ST 1578.1SR 113.8 SS 1525.6
RRT -.5|73 RRIr .5778 RTF -.9526 CRT .3373 CRS .4531 CST .9918
.fw;e 3048.3 R"Z3 -.fOOl RI3 .953! " LSA 7190.9 MSA 174.4 SSA 13.8
S_I 3036.5 .S_2 _68.4 THA _76.95 ELI 1578.6 EL? 107.1 ALF 1.4_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL. 4. 1968-69
LAUNCH CATE NOV ZO 1968 FLIGHT TINE 142,00
HELIOCFNTRIC CONIC 0_STANCE _3,0_]
RE J47.80 LAL .00 LOt. 57.74 VL 27.089 GAL 8,51 AZL 85,26 PICA 144,59 5NA
RP 107.97 LAP 2.75 LOP 202.41 VP 37.368 GAP o11.05 AZP 9].87 TAL 149.21 TAP
RC 42.534 GL 21,75 GP -9.02 ZAL 43.22 ZAP 14.90 ETS 38,07 ZAE 159.87 ETE
PLANE TOCENTR[ C CONED
C3 35.745 VHL 5.979 CLA 27.57 RAL 8.82 RAO 656_.4 VEL 12,535 PTH 2.77 VHP
LNCPt A_MTPI LNCM TI_ L-I TIM_ INJ LAT |NJ LCI_ INJ RT A.$C INJ AZNTH INJ TIME
90.00 Z 58 0 3493.70 -20.64 130.50 248.80 70.17 3 56 14
90.00 I 3 37 5866.23 -10.52 153.14 244.32 63.56 2 8 4
100.00 5 O 53 3097.58 -24.74 I02.85 250.29 72.66 5 52 31
lOO.OO 1 43 26 3737,59 °6.70 141.66 242.28 60.80 2 45 43
110.00 7 9 2 2696.54 -31.84 74.59 252.49 76'84 7 53 59
110.O0 1 51 46 3711.39 -.44 135.8J 238.41 55.82 2 53 38
DIFFERENTIAL CORRECTION;.& MIO-COURE EY_CUTION ACCURACY
TDE-1.4717 TRA-2.5328 TC3 -.1769 8AU .1133 SGT 3087,Z _ 329.2 ._3 343.8
ROE -.0411 RRA .2467 RC3 -.1580 FAU ,02671 RRT -.6246 I_F .6929 RTF -.9558
rOE 2,3501 FRA 2,9496 FC3 -.6468 8SP 9975 S(_ ]104.7 R23 -.1173 R13 .9565
BOE ).4722 8RA 2.5448 6C3 .2372 FSP -995 $(,1 3094.1 S(,2 256.5 THA 176,16
LAUNCH DATE NOV 20 1968 FLIGHT TIf4E |44.0_
HCL ICK_ENTR IC CONIC
RL 147.80 LAL .00
RP 108.0| LAP 2.63
RC 42.85] GL 23.23
PLANETOCENTRIC CONIC
C3 34.489 VHL 5.873
LNCH AZNTH LNCH TI/_ L-I TD4[ ]NJ LAT
83.93 I 7 40 38]3.68 -16.49
96.07 2 48 16 3508.17 -16.47
IO(9.O0 4 23 42 3L:_1 .64 -22.45
100,00 _ 2 14 55 3615.45 -10.69
110.00 6 49 35 2744,81 -31.0]
110.00 2 5 31 ]645.0] -2.97
0 IFFER1ENTIAL CORR_.CTION$
7DE-|.5104 TRA-2,4851 TC3-.1556 8AU ,1062
ROE .OZ00 RRA .2720 RC3 -.1698 FAU .02832
/roe 2.5834 FRA 3.0961 IrE3 -.7110 8SP 10162
8OE J.SI05 8RA 2.5000 8C3 .2504 FSP -1091
ARRIVAL DATE APR lJ 1969
124.96 £CC .213fi6 INC 4.7429 V! }0.145
293,80 RCA 95.78 APO 154.15 v2 35.099
251.29 ZAC 106.71ETC 169.17 CLP -11,90
7.644 OPA -6.91 RAP 14.61 [CC 1.5863








ST 1652.1SR 89.4 SS 1616.!
CRT -,0691CRS .0554 CST .9920
LSA 2292,3 MSA 169.9 554 IZ.9
ELl 1632.1 £L2 89.2 ALF 179.78
ARRIVAL GATE APR 13 1969
DISTANCE 359.793
LOL 57.74 VL 27.175 &AL 8._Z AZL 85.06 HCA 147.80 SMA 125.52 £CC .2265! IN(: 4,9402 V! 30.145
LCP 205.64 VP 37.418 GAP -10,38 AZP 94,18 TAL 149.i0 TAP 296.90 RCA 97.09 APO 153.95 v2 35,086
GP -10.33 ZAL 43.87 ZAP 17.08 ETS 37.89 ZAE 159.63 ET£ 259,42 ZAC 108.37 ETC 169.81 CLP -13.68
OLA 28.91 RAL 8.10 RAG 6568.4 VEL 12.484 PTH 2.26 VHP 7.295 0PA -7.51 RAP 16.47 ECC 1.5676
_NJ LONG [NJ RT A:_ INJ AZNTH ]NJ T|P_ PO CST TIM INJ 2 LAT |NJ 2 LONC
153.66 245.71 65.92 2 11 34 ]23].7 -19.60 146.32
129.79 245.70 65.91 3 46 44 ?908,2 -19.59 122.46
109.73 248.28 69,7] 5 17 3 26OI.6 -25.01 101.fl7
134.79 242.79 61.92 3 15 10 3015.5 -14.36 127.93
78.13 251.]5 74.89 7 35 20 2144.8 -32.79 69,35
112.34 238.11 55.93 3 6 16 3045.0 -7.42 126,09
NI0-COURSIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
,_T 3142.6 SGR 38].4 ,_3 376.2 ST 1691.7 5R 93.2 SS 1717.3
RRT -.7_84 RRF ,7974 RTF -.9588 CRT -.661 3 CR5 -.5648 CST .99Z3
SGB 3163.5 R23 -.1382 R13 .9597 LSA 2406,6 USA 166.4 SSA 11.8
•_1 3153,8 SG2 246.1 THA ]75.16 ELi 1692.8 EL2 69,9 ALF 177.91
LAUNCH DATE NOV ?0 1968 FLIGHT TIME I46.00 ARRIVAL CATE APR 15 1969
HELIC(ENTRIC CONIC
RL 147._0 LAL .0_
RP 108.OS LAP ?.5!
RC 43.347 GL 24.88
PLAI'_TCX_NTR]C CONIC
C3 33.509 VHL 5.789
LNCH AZMTH LNCH TI1,_
78.52 O 22
101.48 3 26 56
78.52 O 22 8
101.48 3 26 56
t10.00 6 25 9
110.00 2 23 6
LOL 57.74 VL 27.255 GAL
LOP 208.85 VP 37.464 CAP
GP -11.96 ZAL 44,66 ZAP
CLA _0.3_ R_L








70E°1.5527 TRA-2.4289 TC3 -,1294 BAU .1007
ROE .0937 RR_ .3071 RE3 -,1838 FAU ,03010
FOE _.8512 FRA 3.2405 rC3 -.7777 8SP 10416
8OE 1.5555 8RA 2.4483 8C3 .224_ FSP -12_1
DISTANCE 366.549
7.95 ATL 84.82 MCA 151.01 SMA 126.03 ECC .21993 INC 5.1759 Vl 30.145
-9.73 AlP 94,53 TAL 149.01 TAP 300.02 RCA 98.31 APO 153.75 v2 35,073
19.51 ET$ 38.31 7AE 158.73 ETE _66.92 ZAC 110.00 ETC 170,62 CLP -15,53
7,74 RAD 6568.3 VEL 12.445 PTH 2.25 VHP 6.967 DPA -8.42 RAP 18.38 ECC 1.5515
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC' CST TIM IN_ 2 LAT INJ 2 LONG
163.58 244,76 64.76 | _8 9 3361.3 -20.74 156,_7
119,74 244,75 64.75 4 23 2 2766.1 -20,73 112.42
J63.58 244,76 64.76 1 28 9 3361.3 -Z0.74 156._7
119.74 244.75 64.75 4 23 2 2766.1 -20.73 112.42
82.66 250.02 72.46 7 11 57 2_08.2 -31.93 74.09
128.26 238.10 56.27 3 22 33 2967,1 -10.32 12_.92
MIC-COURS_ EWECUTION ACCURACY ORBIT DETERMINATION ACCURACY
.S_T 3185.9 S(.,R 422.0 S_3 410.7 ST 1749,5 _ 140.8 SS 1826.6
F@RT -.8128 RRV .8792 RTF -.9616 CRT -.9374 CRS -.889! CST .99_5
SC8 ]213.7 R23 -.1596 RI3 .9629 LSA 2527.8 USA 164.4 SSA 10.6
SC,| ]_04.4 SG_ 244.4 THA 173.82 ELl 1754.5 EL2 48.9 ALF 175.68
L4UNCH DATE NOV 2'0 1968 FLIGHT TIME 148.00 ARRIVAL DATE APR 17 1969
HELIC(ENTRIC CONIC 0ISTANCE 373.2&q
RL 147.80 LAL .00 LC_. 57.74 VL 27.]29 6AL 7.69 AL_L 84.34 t'K_A 154.22 SMA 126.51 ECC .21382 INC 5.4645 Vl )O.145
RP 108.09 LAP 2.37 LOP 212.07 VP 37.505 GAP -9.10 A2'P 94.92 TAL 148.94 TAP 303.16 RCA 99,46 AF_ 153.57 V2 35.060
RC 44.011 OU 26,74 GP -14.01ZAL 45.63 ZAP LP_.24 £TS 39.28 2AE 157,13 ETE _73._9 ZAC 111.67 ETC 171.68 CLP -17.44
PLANr.TO(.ENTRIC CONIC
C3 32,848 VHL 5.711 OLA 32.02 RAL 6,_0 RAO 65_.3 V_L 12,419 PrH 2.24 VHP 6.665 DPA -9.76 RAP 20.41 ECC 1.5406
LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A2%ITH INJ TIME PC' CST TIM INJ _ LAT INJ _ LONG
74.40 23 44 54 4048.05 -18.51 170,65 _43.84 63.40 24 52 _2 3448.1 -21.93 163,36
105.60 3 51 54 3269.2] -18.50 112.97 245.83 63.39 4 46 23 2669.2 -21.92 105.67
74.40 23 44 54 4048.05 -18._I 170.65 _4],84 63.40 24 52 22 3448.1 -21.93 J63.36
105.60 ] _1 54 ]269.23 -18.50 112.97 243.83 63.39 4 46 23 2669.2 -21.92 105.67
110.00 5 51 37 2898.67 -27.80 88.93 248.26 69.26 6 39 56 2298.7 -50.36 80.67
110.00 2 48 17 3466.61 -9.69 I22.91 238.65 57.06 3 46 3 2866.6 -13.97 116.41
DIFFERENTIAL CORRECTIONS NI0-COUR_ E)ECUTION ACCURACY ORBIT DETERMINATION ACCURACY
7DE-1.6086 TRA-2.]7_5 TC3 -.10_9 BAU .099_ SCT 3226.8 _ 512,7 .S_3 447.4 ST 1813.6 SR 225.1 SS 1948.4
ROE .1866 RRA .3553 RC] -.L:xOOl FAU .03171 RRT -.872"0 RRF ,9339 RTF -.964I ERT -.9932 CRS -,9731 CST .99_fl
F0E 3.1662 FRA 3.3801 re3 -,8358 8SP 10635 _ 5267.3 R23 -.1_01 RI3 .9661 LSA 2666.3 MSA 163.7 SSA 9.?
80E 1.6194 8RA 2.3970 8C3 ._:v_69 FSP -I314 SGI 3257,8 _2 _48.6 THA 172.06 ELI 1827.3 EL2 26,0 ALF 172.97
86
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH CATE NOV ZO 1968 FLIGHT TIME 150,00
HELIOCENTRIC CONIC CISTANEE 380.008
RL J47.80 LAL .00 LOt. 57.74 VL 27.396 GAL 7,46 AZL 94.I7 HCA
RP IOB.13 LAP 2.23 LOP 115.78 VP 37.542 GAP -8,49 AZP 95.39 TAL
RE 44.838 GL 28.90 GP -I6,65 ZAL 46.84 ZAP 25.38 ET5 40,84 ?AE
PLANETOEENTRIC CONIC
C3 37.586 VHL 5.708 CLA 33.88 RAL
LNCH AZMTH LNCH TIME L-I TIME
70.57 13 15 9 4121.97
109.43 4 1! 17 3191,26
70,57 23 J5 9 4121,97
_G9.43 4 I| IT 3191,26
110.00 4 49 7 ]075.73
110.OO 3 40 25 3285.50
DIFFERENTIAL CORRECTIONS
TDE-I.6805 TRA-2.]059 TC3 -.0665 BAU ,|026
ROE ,]091 RRA .4199 RC3 -.ZJ92 FAU .03306
FOE 3.5320 FRA 3.4964 FC3 -.8784 8SP |0826
/_£ 1.7087 BRA ?.343_ 6C3 ,2356 FSP -1428
ARRIVAL CATE APR J9 1969
157,43 SMA 126.96 ECC .20815 INC 5.8286 V| 30.145
148,89 TAP ]06.32 RCA |00.54 APO 153.39 V? 35,047
I54.77 ETE 278.24 ZAC |II.ZO ETC 173.09 CLP -J9.44
LAUNCH 0ATE NOV ZO 1968
HELIOCENTRIC CONIC
RL |47.BO LAL ,00 LOL 57.74 VL
RP 108.17 LAP ?,09 LOP Z18,48 VP
RE 45,818 GL 31.45 GP -21],12 ZAL
PLANET(XENTRIC CONIC
C3 32.871 VHL 5,733 OLA 36.06 RAL
LNC_ _ZMTH LNCH TINE L-I Tit,_
66.66 22 46 8 4191.83
113.32 4 27 5 3I|fl.BO
66.68 22 46 8 4J91.83
1|3.32 4 27 5 3125.60
66.68 Z2 46 8 419|.83
113.32 4 27 5 3125.B0
OIFFERENTIAL CORRECTIONS
TO£-I.7785 TRA-2.2347 TC3 -.0691 8AU .liD|
ROE .4792 _A .5053 RE3 -.2407 FAU .0338I
FOE 3.9525 FRA 3,5615 FC3 -.8903 BSP JJ056
802 1.8419 BRA 2.2911 BE3 .2505 FSP -1535
4.90 RAC 656P,3 VEL I?.408 PTM 2.24 VHP 6.397 CPA -|1.67 RAP 22.61ECC 1.5363
INJ LAT INJ LONG |NJ RT A,_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
-19.57 I76.92 242.96 61.77 2A 23 51 3522.0 -23.18 169.67
-19.56 107.55 242.95 61.76 5 4 28 2591.3 -23.17 100.30
-19.57 176.92 242.96 61.77 24 23 51 3522.0 -23.18 169.67
-_9.56 10T.55 2A2.95 61.76 5 4 28 259|.3 -_3.17 100.30
-22,99 100,44 244.84 63.98 5 40 23 2475.7 -26.30 92.84
-16.21] 112.91 240.96 59.48 4 35 II 2685,5 -20,13 105.99
MIC-C(_u_R.,_£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
5(;1 3259.9 SGR 645.5 _:_.3 484.5 ST 1882.7 SR 345.7 SS 208|.!
RRT -.9096 _ .9662 RTF -.9664 CRT -.9997 CRS -.9936 CST .9931
.%9 3323,2 R23 -.1957 RI3 .9693 LSA 2822,7 MSA |64,7 SSA 7,8
5_1 3312.7 ,_2 263.9 THA 169.72 ELI |9|4.2 EL2 8,0 ALF 169.60
FLI_T TIME 152.00 ARRIVAL CATE APR 21 1969
OISTANCE }86.709
27.458 GAL 7.24 AZL 85.69 i'_A 160,63 ,94A |27.38 ECC .2029J INC 6.3057 Vl 30.145
37.575 GAP -7.90 AZP 95,95 TAL |48.87 TAP }09.50 RCA 101.53 APO 153,22 V2 35,033
48.37 ZAP 29.1| ETS 43.02 ZAE |51,50 ETE 281.73 ZAC 114.76 ETC 175.03 CLP -21.49
3.24 RAO 6568.3 V[L 12.419 PTM Z.Z4 VHP 6.179 OPA -J4.37 RAP 25.13 ECC 1.5410
IN| LAT IN| LL:_ IN| RT A.SC INJ AZHTH IN| TIN[ PO CST TIM IN| E L_T IN| 2 LONG
-20.63 183.O6 242.J| 59,75 23 55 59 3591.8 -24.49 |75,89
-20.62 I03.O2 242.1| 59,74 5 19 11 2525.8 -24.48 95,85
-'30.63 183.06 242.1I 59.75 23 55 59 3591.8 -24.49 J75.89
-20.62 103.02 242.lj 59.74 5 19 II 2525.8 -24.48 95,85
-_.63 183.06 242.11 59.75 23 55 59 359|.8 -24.49 175._9
-20.62 103.02 242.I! 59.74 5 19 11 2525,8 -24.48 95._5
MI0-COURE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
SGT 3285.T Y_R 834.! S&3 518.6 ST 1961,0 5R 514.3 55 2223.6
RRT -.93_2 RR_ .9834 RTF -.9685 ERT -.99?8 CR5 _.9987 CST .9935
•%B 3389,9 R23 -,202A RJ3 ,9729 LSA .]004,4 MSA 167.5 SSA 6.3
•%1 3377.1 ,%2 293.7 THA 166,58 ELI 2027,! EL2 32.6 ALF 165.33
L_UNCH D,_TE NOV 20 J968 FLT,_HT TT,_'_ _,_4,00 ARR[_AL CATE APR Z] _.969
HELIOCENTRIC CONIC CISTANCE 393.388
RL 147.80 LAL .00 LOL 57.7A VL 27.515 GAL 7.03 AZL 83,04 HCA 163,83 SMA 127,76 ECC .|9BDH INC 6.9629 VI 30.I45
RP |08,?J LAP 1.93 LOP 221.69 VP 37.604 GAP -7.3J ATP 96469 TAL |4_._5 TAP 312.69 RCA 102.45 APO |53.06 V2 35.020
RC 46.944 GL 34.59 GP -24,83 IAL 50.38 /AP 33.71 ET5 45.92 ?AE |47._2 ETE 283.91 ZAC ||6.25 ETC 177.?9 CLP -23.57
PLANE TLI(ENTRIC CONIC
C3 34.012 VHL 5.832 CLA 38.66 RAL 1.02 RA; 656_.3 VEL 12.46_ PTH 2,25 VHP 6,04| _PA -18.|9 RAP 28.20 ECC 1.559_
LNCM AZMTH LNCH TIME L-I TIME IN| LAT INJ LCNG IN| RT ASC INJ A_MTH IN| TIME PO CST TIM IN| 2 LAT IN| ? LONG
62.49 ?2 15 43 4263.59 -2|,65 J89.57 241.30 57.15 23 26 47 3663.6 -_5.87 187.53
IJ?.Sl 4 39 48 ]07J,24 -71.63 99.25 243,29 57.J4 5 ]0 59 247J,2 -25.80 92,20
62.49 22 15 43 4263.59 -21.65 I89.57 _4|.]0 57.15 23 26 47 3663.6 -25.82 182.53
117.51 4 39 48 ]071.24 -2_,63 99,25 241,29 57.14 5 ]0 59 2471,2 -25.80 92.?0
62.49 ?2 15 43 4263.59 -21.65 189,57 24J.30 57.15 23 26 47 3663,6 -25,82 182.53
117.51 4 39 48 ]071.24 -21.63 99,25 241.29 57.14 5 30 59 2471.2 -25.8O 92.20
OIFFERENTIAL CORRECTIONS M|O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.9729 TRA-2.|569 TC3 -.0579 BAU .1221 ,_T 3_O7,2 _ |098.6 5G3 54_,8 ST 2057.1 _ 753.4 SS 2369.7
_gE ,7295 ,q_J ,6155 RE3 -,2622 FAU ,0_323 RRT -.9434 RRF" .99_9 RTF -.9705 CRT -.9956 6RS -.9999 EST .994z)
FOE 4,4181 FRA 3.5241 FC3 -.8459 BSP 11332 5GB 3484.9 R23 -.|978 R|3 ,9772 LSA 3222.6 MSA 177.0 SSA 4.9
BOE 2,0566 8RA 2.24}0 8C3 .2685 FSP -1614 5(;1 3468.1 SG2 341 .5 THA 162.39 EL| 2189.7 EL2 66.7 ALF 159,95
LAUNCH 0ATE NOV 20 1968 FLIGHT TIME I56.00 ARRIVAL CATE APR 25 1969
DISTANCE 400.043
LCL 57.74 VL _7.566 GAL 6.85 AZL 82.07 HCA 167,03 S_AA 128,1| ECC .19367 INC 7.9329 V! 30.145
LOP 224.89 VP 37.6}0 GAP -6.75 AZP 97.73 TAL 148.85 TAP 3|5._8 RCA 103.30 APO 152.92 V_ 35.007
GP -31.39 ZAL 53.II ;rAP 39.64 ETS 49.67 ?AE J40,74 ETE _85.13 ZAC |17.58 ETC 181.88 CLP -25.57
HELIOCENTRIC CONIC
RL 147.80 LAL .00
RP IO8.25 LAP 1;78
RC A8.205 GL 38.57
PLANETOE6NTRIC CONIC
C3 36.705 VHL 6,058
LNO4 AZMTH LN_H TIME
57.75 21 41
127._5 4 48 4_
57.75 2J 41
122.25 4 48 45
57.75 21 41 _5
122.25 4 48 45
DIFFERENTIAL CORRECTION8
TDE-2.1573 TRA-2.O?03 TC5 -.O54! B_J .J38!
ROE 1.1216 RRA .7474 RC3 -.2763 FAU .0_027
FOE 4.8755 FRA 3.2894 FC3 -.7139 85P 11795
8OE 2.4315 _RA 2._11 8C3 .2815 FSP -1630
OLA 41.88 RAL 357,87 RAO 6568,4 V[L 12.573 PTH 2,28 VHP 6.052 OPA -23,64 RAP 32.28 ECC 1.6041
L-I TIME IN| L._T IN| IJON(, IN| RT A,_ IN| AZNTH IN| TIME PO C$T TIM IN| 2 LAT IN| 2 bONC
4343.40 -L_.44 |_NL95 240.46 53.66 22 55 59 3743,4 -27.0_ 190.13
..]0_9.9_ -FZ.4_ 96._3 _4G.45 53,66 5 39 15 Z4Z9.9 -_7.00 69.52
4343.40 -LP"_.44 196.95 240.46 53.66 22 53 59 3743.4 -27.02 190.13
]029.93 -2"_.43 96.33 240.45 53.66 5 39 I5 _429.9 -27.00 89.5?
4343.40 -LP'Zo44 t96.95 EA_.A6 53.66 _2 53 59 3743.4 -27.02 190.13
]029.93 -22.43 96.33 240.45 53.66 5 39 15 2429,9 -27.00 89.52
NI0-CX_E EXECUTION _((URACY ORBIT DETERMINATION ACCURACY
_GT 33_8.9 SG_ _4_,4 ,_._3 542.8 ST 2187.4 SR I098.4 SS 2498.6
RRT -.9529 RRF .9957 RTF -.9725 CRT -.9943 CR5-1,0000 CST ,9946
3656.0 R'_3 -,_805 RJ3 .9823 LSA 3493.2 MSA 177.9 SSA 3,5
,_J _|2.9 ._-_2 408._ THA 156.97 ELI 2445.4 EL2 205.1 ALF 153.47
87
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69_
LAUNCH 0ATE hK)V 20 1968 FLIGHT T|MC 158.00 ARRIVAL GATE APR 27 1969
J28.4] ECC .18965 INC 9.5204 Vl 30.J45
319o07 RCA 104.07 APO 152.79 v2 34.994
286.20 7AC 118.47 ETC 188.30 CLP -27.15
HELIOCENTRIC CONIC OISTANC[ 406.671
RL 147.80 LAL .00 LOL 57.74 VL 27.613 GAL 6.68 AZL B0.48 HCA 170.21 S/4A
RP 108.29 L4P J.61 LOP 228.08 VP ]7.652 GAP -6.20 AZP 99.]8 TAL 148.86 TAP
RC 49.590 GL 43.87 GP -40.77 ZAL 57.04 ZAP 47.63 ET$ 54.5] ZAE J31.70 ETE
PLAI_TOCENTRIC CONIC
C3 42.8]B VHL 6.545 CLA 45.93 RAL 352.97 RA0 6568.6 VEL. 12.SI4 PTH 2.53 VHP 6.]86 0PA -]1.]8 RAP 38.43 ECC 1.7050
LNCH AZMTH LNCH TZl,4E L-I TIME IN| LAT IN| LC_I6 IN| RT ASC IN| A2'MTH IN| TIME
52.19 21 0 7 4440.67 -22.5] .-°05.80 239.31 48.85 22 14 7
127.81 4 51 8 3010.68 -22.51 94.66 219._0 48.84 5 41 19
52.19 21 0 7 4440.67 -22.53 205./_0 239.31 48.85 22 14 7
127.81 4 51 8 3010.68 -22.51 94.66 219._O 48.84 5 41 19
52.19 21 0 7 4440.67 -22.55 205.@,0 239.31 48.85 22 14 7
127.81 4 51 8 _1010.68 -22.51 94.66 219.30 48.84 5 41 )9
CIFFERENTIAL CORRECTICN5 MIO-CCUR,S_ EY_CUTICIN ACCURACY
TOE-Z.6069 TRA-I.9792 TC3 -.0648 BAU .1537 S6T _379.5 _ 1936.9 S_,3 493.7
ROE 1.7809 RRA .8721 RE| -.2605 FAU .02274 RRT -.9569 RRF .9969 RTF -.9752
FOE 5.1743 FRA 2.7254 FC_ -.4596 BSP 12514 -.._,e .,_95.3 R_3 -.1492 R13 .9884
80E 3.1572 BRA 2.1629 BE] .2684 FSP -1499 ,_I _164.0 ,fff,2 49"_.3 THA 150.74








ST 2401.4 SR IS93.4 S$ 2562.8
CRT -.9941CRS -.9999 CST .9957
LSA 3852.2 MSA 184.3 5SA _,2
ELI 2878.4 EL2 )44.0 ALF 146.49
LAUNCH OATE e_OV ZO 1968 FLIGHT TIE 160.00 ARRIVAL GATE APR 29 1969
/.'_LIO(ENTRIC CC_NIC
RL 147.8_0 LAL ._
RP 108.]3 LAP 1.44
RC 51.091 GL 51.18
PLANETOCENTRIC CONIC
C] 59.281 VHL 7.699
LNCH AZMTH LNCH TINE
45,80 _ 4 16
114.20 4 38 40
45.80 20 4 16
134.20 4 ]8 &(]
45.80 _ 4 16
134.20 4 ]8 40
OIFFERI[NTIAL CORRECTIONS
TOE-3.7283 TRA-118917 TC] -.0973 BAU .1559
ROE 2.9155 RR_ .8414 RE] _.1710 FAU .00869
FOE 4.9566 FRA 1.7300 FC] -.1269 B?>P 136gO
- BOE 4.7]29 BRA 2.0704 8C3 .1967 FSP -1137
0ISTANCE 413.260
LCt 57.74 VL 27.656 GAL 6.53 AZL 77.59 HC_ 173.38 SMA I28.72 ECC .18603 INC12.6111 vJ 10.145
LOP 211.28 VP ]7.671 G_P -5.67 4?P 102.5] TAL 148.86 TAP 322.24 RC_ 104.78 APO 152.67 V2 ]4.980
GP -54.26 Z}L 63.01 ZAP 58,57 ETS 61,95 ZAE 118.48 ETE 289.5] ZAC 118.32 ETC 199.56 ELP -26,78
DLA 50.87 RAL ]44.41RAO 6569.1 VEL 13.440 PTH Z.46 VHP 7.588 CPA -41.88 RAP 49.43 EC( 1.9756
L-I TIME IN| L_T IN| LCI_v IN| RT A_:>_ IN| ATNTH IN| TI_ PO C_T TIM IN| Z LAT IN| Z LONG
4574.58 -20.41 216.72 2_6.60 42.33 21L'O 31 3974.6 -?6.22 _11.14
30_.36 -L-----------------°0.40 95.15 2]6.78 42.]] 5 29 J9 24]8.4 -_6.21 89.58
4574.58 -L_0,41 216.72 236.60 42.33 21 20 51 3974.6 -26.22 211.i4
_O38.36 -20.40 95.15 _]6.78 42.3_ 5 29 19 24]8.4 -26.21 89.58
4574.58 -_.41 216.72 236.80 42.]3 21L_0 51 3974.6 -26.22 ?11.14
_0_8.36 -20.40 95.15 _36.78 42.3] 5 29 19 24]8.4 -26.21 89.58
NIO-CCIJRS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S6T 3563.0 SGR 2400.2 SG3 ]64.6 ST 2854.0 SR 2190.O S5 2451.3
RRT -.9580 R_?F .995! RTF -.9814 CRT -.9950 CRS -.9996 CST .9974
.f,6B 4296.1 R'Z3 -.10]1 RI3 .9946 LSA 4349.1 M5_ 188.4 SSA 1.?
$61 4257.] .S(.2 575.8 THA 146.47 ELI 359].2 EL_ 174 .5 ALF 142.54
L4UNCH CATE NOV 20 t968 FLIGHT TIME 162,00 ARRIVAL C_TE MAY I 1969
HELIOCENTRIC CONIC
RL 147.80 LAL .00
RP 108.38 LAP 1.27
RE 52.697 GL (:_1.42
PLANE TC,CENTRIC COINIC
C3 111,_26 VHL 11.455
LNCH A_MTH LNCH TIME
41.08 1_ 45 27
I]8.92 3 48 5
41.08 18 45 27
118.92 3 48 5
41.08 18 45 27
138.92 3 48 5
OIFFER_NTIAL CORRECTIONS
TOE-8.6312 TRA-l.7023 TC] -P1994 BAU .3536
ROE 2.3724 RRA -.19_O RE3 -.0290 FAU-.01195
FOE 3.9302 FRA .589_ rE3 .O789 BSP 14915
BOE 8.9533 BRA 1.7112 BC3 .2015 FSP -572
DISTANCE 419.765
LOL 57.74 VL 27.694 GAL 6.40 AZL 68.78 HC_ 176.49 5MA 128,99 ECC .18288 INC21.2231 Vl 30.145
LL'_ 234.47 VP 37.687 GAP -5.17 AlP 111.19 TAL 148.83 TAP 325.32 RCA 105.40 APO 152.58 v2 34.967
GP -72.35 74L 72.53 7AP 72.70 ETS 88.5] 7AE 99.18 ETE 313.18 7AC 116._6 ETC 2]3.43 CLP -11.26
GL4 54.66 RAL 328.18 RA0 6570.4 VEL 15.892 PTH 2._1 VHP 12.197 CPA -52.55 RAP 74.16 ECC 3.1596
L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH INJ TIME PO CST TIM IN| 2 LAT IN| 2 LONG
4781.73 -11.99 228.35 229.55 36.25 20 5 8 4181.7 -18.39 223.79
3182.5] -11.98 99.97 229.52 36.25 4 41 7 2582.5 -18.38 95.41
4781.7] -11.99 228.35 229.53 36.25 20 5 8 4181.7 -18.39 223.79
3182.53 -11.98 99.97 229.52 36.25 4 41 7 2582.5 -18.38 95.4)
4781.73 -11.99 228.35 E29.5] ]6.25 20 5 8 4181.7 -18.39 223.79
]182.5] -11.98 99.97 229.52 36.25 4 _1 7 2582.5 -18.]8 95.41
MIO-COURS_. EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACY
S_T 4584,8 _ 1200.1 SG3 176.1 ST 4340,6 SR 1187.7 SS 2077.7
RRT -.881! RRf' .9137 RTF -.9972 CRT -.9896 CRS -.9928 CST .9997
SGB 4739._ R_3 -.0469 R13 .9988 L5_ 4953.8 MSA 166.9 55_ .9
SG] 4706.9 ...q.G2 552.9 THA 166.83 ELI 4497.1 EL2 t64.7 ALF 164 .83
LAL._CH OATE NOV _ 19_8 FLIGHT TIME 164.00 ARRIVAL GATE MAY 3 1969
HI[LIO(ENTRIC CONIC
RL 147.80 L_L .00
RP 108.42 LAP 1.09
RE 54.]98 GL 44.1]
PL_NETO(ENTRIC CONIC
C51557.781 VHL 39.469
LN(,H 42'HTH LN_H TIME:
76.50 _ 5_ _6
103.50 0 30 28
76.50 _ 52 _6
10].50 O 30 28
110,00 _ ] 35
110.00 23 20 29
OIrFER_NTI_L CORRECTIONS
TO_-S,Oii f_ 2.o_o1TC_2.1_S4B_U624_4
R0-19.5393 _-3.7296 RE3 -.2777 FAU-.II_|
FOE 4,5621 FR_ .8035 re3 .0666 BSP 113057
60221.I209 BRA 4.275] BE3 ._089 FSP -]96
DISTANCE 425.4|?
LCL 57.74 VL 27.729 GAL 6.44 _?L 4l._)0 HC_ 178.91 _A 129.2] ECC .18167 INC85.7873 VJ ]O.145
LC_ _ 237.66 VP 37.7_0 GAP -4.88 AZP 175.80 TAL 148.29 TAP 327.19 RCA 105.76 APO152.70 V2 34.954
GP -50.88 Z_L 84.97 ZAP 85,90 ETS 177.I0 ?AE 61.45 ETE 32,38 Z_C 122.]5 ETC 343.62 ELP 83.49
DLA ]1.13 R_L 3'9.)} R_O 6573.2 TEL 40.976 PTH







3.57 VHP 48.012 OP_ -]1.18 RAP 128.69 ECC26.6571
IN| LONG IN| RT ASC IN| 42'14TH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
198.55 230.66 58.88 _2 8 32 3965.5 -3.34 197.11
147.74 230.65 58.88 | ]5 5 _277.6 -]._2 141.31
198.55 230.66 58._8 22 8 32 3965.5 -3.34 19Z.11
147.74 230.65 58.88 1 ]5 5 3277.6 -].32 14t,31
119.67 2_.S0 57.71 3 58 _2 2807.0 -16.06 113.06
155.64 222,85 58.30 _4 _8 34 ]484.1 9.24 149.16
MIO-COURE EXECUTION _CCURACY ORBIT DETERMINATION _CCUR_CY
S6T 1619.7 SGR _539.9 $63 74.0 ST J169_4 .f_ 284],6 55 27S3.2
I_T .9194 _ -.9998 R'rF" -.9_60 CRT .9876 CRS 1.0000 CST .9884
_4.0 R_'_] -.0454 R13 -.9989 LSA 4123.5 MSA 174.0 SSA 1,1
-S, GJ _940._ .f_.,2 588.4 THA _7.21 ELJ 3069.9 EL2 170.] _LF 67.8?
88
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-691
LAUNCH DATE NOV ZO 1968 fLIGHT TIME 166.00 ARRIVAL CATE MAY 5 1969
HELIOCENTRIC CONIC 0ISTANCE 433.334
RL |47.80 LAL .DO LOL 57.74 VL 27.759 GAL 6.09 ATL 106.36 PICA I83.24 SMA 129.44 ECC ,17647 INC26.3553 Vl 30.145
RP 108.45 LAP .91 LOP 240.H5 VP 37.7II GAP -4.05 ATP 73.67 TAL J49.14 TAP 332.37 RCA 106.60 APO I52.29 V2 ]4.942
RC 56.186 GL -57.65 GP 76.94 7AL 69.01 ZAP 77.I3 ETS 292.09 ZAF. J04,76 ET£ 60.61 ZAC 86.65 ETC I35.27 CLP -9.75
PLANE TOEENTR [ C C(_NI C
C3 84.649 VHL 9.2OI CLA -47.65 RAL }8.49 RAD 6569.7 EL 14.353 PTH 2.61 VHP J2.954 OPA 72.07 RAP 310.02 ECC 2.39.3J
LNCH /IZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AI'MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
49.93 II 55 30 I98|.92 J5.35 47.26 293.98 I35.68 12 2H }E |]HI.9 20.99 41.71
I]0.07 19 58 56 5798.76 15.36 270.14 294.00 J}5.68 21 35 35 5191:1.8 21.00 _64.5H
49.93 11 55 ](] 1981.92 15.35 47,26 293.98 135.68 12 28 32 13Hl .9 20.99 41.71
I30.07 19 58 56 5798.76 15.36 270.I4 294.00 135.68 21 35 }5 5198.8 21.00 264.58
49.9} 11 55 30 1981.92 15.35 47.26 293.98 I35.68 12 28 }2 1381.9 20.99 41.7l
130.07 19 58 56 5798.76 15.36 2?0.I4 294.00 135.68 21 }5 35 51921.8 21.00 264.5H
OIFF[RENTJAL CCRRECTIONS NI0-COI_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY'
TO£-I .5927 TRA-4.1685 TC} -.1347 BAU .1660 ._vT }986.6 _ 2984.0 _,} 169.0 ST 1523.2 SR 895.8 SS 723.5
ROE -.0766 RRA-3.P_257 RE} .0580 FAU-.0OO55 RRT .9676 R_ -.9907 RTF -.9928 CRT .7925 CRS .9203 CST .96H0
FOE .4564 FRA 2.09}4 FC} .0056 9,9P 15676 .5(.6 4979.7 RI} -.0288 RI3 -.9995 LSA I844.2 MSA 495.0 SSA .H
BOE 1.5946 BRA 5.2708 8C} .1467 F]P -543 SGI 4942.4 _ 608.0 THA 36.56 ELI 1697.7 EL2 490.1 ALF 27.47
L/IUN(H DATE NOV 20 1968 FLIG_4T TIME I68.0(] ARRIVAL 0ATE HAY 7 1969
HELIOCENTRIC COqlC OISTANCE 439.759
RL 147.80 LAL .043 LOL 57.74 VL 27.787 GAL 6.01 AZL 96.61 HCA 186.35 SMA 129.63 ECC .17435 INC 6.6138 V! _3.145
RP IO8.49 LAP .73 LOP 244.0} VP 37.7213 GAP -5.58 AZP 83.4] TAL 149.08 TAP 3]5.42 RCA I07.03 /IPO 152.24 V2 }4.929
RE 58.051 6L -_6.96 6P 62.54 IAL 51.97 ZAP 69,30 ETS 317.47 l/_ 121.16 ETE 79.49 ZAC 89.79 ETC I52.40 CLP -39.95
PLANE TCX_ENTRI C CONIC
C} 28.016 VHL 5.29} OLA -26.90 RAL 3I._ RAO 6568.1 V_L 12.223 PTH 2.20 VHP 7._87 0PA 59.63 RAP }}8.84 ECC 1.461J
LNO-I /ITNTH LI_K_H TIME L-I TIME INJ LAT INJ LONG INJ RT A_C INJ ATMTH INJ TIME PC) CST TIM INJ 2 L/IT INJ 2 L(C_NG
90.00 14 II 30 1231.28 10.25 344.71 262.39 116.54 14 32 I 6}I.} I}.73 }}7,77
90.00 16 48 25 718.13 2}.43 512.92 267.78 106.37 I7 0 25 ll8.J 25.45 }04.83
IOO.[30 14 59 27 1076.35 7.27 331.7§ 260.80 119.07 15 17 24 476.4 11.09 525.05
100.00 18 45 8 56}6.34 26.68 264.58 268.76 104.01 20 17 5 5036.3 28.34 256.17
II0.OO 15 I3 ZI |052.74 1.76 }25.05 2fl7.40 I24.I4 I5 30 34 432.7 6.23 318.HI
llO.O0 20 45 44 5252.71 33.01 256.96 2?0.27 99.43 22 I} J7 4652.7 }}.96 227.85
01FF'ERIENTIAL _CTION$ NIOTC.OL#_E EWECUTION ACCURACY ORBIT 0ETERMINATION /ICCURACY
TOE -.8040 TRA-2.0_9 TC} -.OI|2 8AU .2534 SGT 2623._ _ _.7 ,TffJ], }96.5 ST |144.O 5R 1280.7 SS 979.4
ROE -.5043 RRA-}.I_09 RE] .6764 FAU .025}} RRT .96}6 _ -.9993 RTr -.9703 CRT .9113 CR5 .994H CST .94H}
FOE .7414 FRA }.6594 FC} -.7828 8SP 15132 _ 4754,I R_} -.05_7 RI3 ".99H2 L5/i 1942.7 MS/i 366.} SS/i 2.6
HOE .9491 8RA 3.7782 8(3 .6765 FSP -1261 SGI 4717.4 SG_ 589.7 THA 56.89 ELI 1679.2 £L2 359.3 /ILF 4H.54
LAUNCH O/ITE NOV 20 196H FLIGHT TIME 170.00 /IRRIV/IL C/ITE M/IY 9 1969
HELIOCENTRIC CONIC 01STANCE 446.236
RL 147.HO LAL .00 LOL 57.74 VL 27.810 6AL 5.94 AZL 93.29 HCA 189.49 5H/i 129.80 ECC .17240 INC 3.2933 Vl 30.J45
RP 108.53 LAP .54 LOP 247.2| VP 37.726 G/IP -}.I| /iZP 86.75 TAL 149.07 TAP 338.55 RCA J07.43 /iPO 152.18 V2 34.917
RC 59.985 GL -21.19 GP 52.08 Z/iL 42.77 Z/iP 65.69 ETS }27.57 ZAE 131.60 ETE 83.27 ZAC 92.70 ETC I55.3H CLP -47.94
PLANETOCENTRIC CONIC
C3 19.325 VHL 4.396 OL/i -11.93 R/IL 26.19 RAO 6567.8 VEL 11.862 PTH 2.10 VHP 5.4HH CPA 50.42 R/IP }48.68 ECC |.]IHO
LNCH AZMTH LNCH TIME L-I TIME INJ L/IT INJ LONG INJ RT A_ INJ A_PHTH INJ TIME PO CST 7IN INJ 2 L/IT INJ 2 LONG
90.00 IO 41 15 IH26.64 -8.66 |H.24 245.70 117.07 11 lJ 41 1226.6 -4.96 11.5_
90.00 19 }5 Z 5229.87 26.51 235.36 250.84 79.65 2| 2 12 4629.9 24.H1 227.10
I[30.OO I! 56 3] 1563.EIO -9.74 }59.82 245.13 11H.40 12 22 54 9H].H -5.87 353.17
IO0.O0 21 2 27 4947.94 27.70 2J4._ 250.58 78.29 22 24 55 4347.9 25.H0 206.07
110.00 12 51 Z 1413.05 -IZ.55 345.19 24}.45 122.06 I} I4 35 BI].I -8.23 }}8.76
110.OO 22 24 26 4691.45 30.H7 194.O0 249.70 74.53 2} 42 57 4091.5 2H.44 1H5.65
OIFFERIENTI4L CORRECTIONS NI0-CCX.W_SE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY
TOE -.6090 TRA-1.5333 TC} -.019H 8AU .2683 ._T 2191.4 _ }825.8 _} 656.2 ST lO02.H SR ]345.9 SS 1330.6
ROE -.0064 RRA-2_7251 RC3 I .0384 FAU .04749 RRT .9573RRF -.9994 RTF -.9600 CRT .9593 CRS .9972 CST .9778
FOE 1.3919 FRA 5.3552 FC3-2.|275 BSP I4159 S(_ 4409.0 R_} -.0594 RI3 -.9977 LS4 2J29.4 MSA 250.H SSA 5.2
HOE .8594 8RA }.1268 8C3 I .0386 FSP -2067 S_I 4374.1 S_2 553.8 THA 60.75 £LI I662.7 EL2 229.3 ALF 53.64




ARRIVAL CATE MAY II 1969
RL 1_7._O LAL .OO LOL 57.74 VL 27.651 GAL 5.87 AZL 91.62 HCA 192.65 ,S_A 129.95 ECC .17071 INC ].6229 VJ 30.145
RP 108.57 LAP .36 LOP 250.39 VP }7.730 GAP -2.64 AZP _.4_ TAL |49.05 TAP 341.70 RCA 107.77 /iPO 152.I5 v2 34.906
RE 61 .981 6L -10.99 6P 44.79 ZAL 39.0I ZAP 65.13 ET$ _34.90 Z_ |38.7} ETE 86.39 Z/IC 94.42 ETC ! 57,2| CLP -53.66
PLAN_TOCENTRIC CONIC
(3 16.937 _ 4.|15 OLA -2.34 R_L 22.66 RAO 6567.7 V_L 11.76I PTH 2.08 VHP 4.626 0PA 43.5H R/IP 353.12
LNO'I AZMTH LN(H TII4E L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ A2_4TH INJ TIME
90.DO 9 12 24 2102.95 -16.71 34.55 240.87 113.20 9 47 27
90.00 _ }5 44 489_.00 20._6 212.56 241.85 69.89 21 57 16
|OO.OO |0 _2 }9 I844.05 -IT._N_ I5.05 240.42 114.50 |I } 23
100,00 21 58 I0 4626,11 21,36 |_,60 241,45 68.5H 2_ I5 I6
110.OO II 38 24 1638.25 -_0.28 358.07 2}9.07 118.13 J2 5 42
110.00 23 H 55 4404.68 24.02 174.56 240.2I 64.9| 24 22
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY
TOE -.5|35 TRA-I,2II4 TC3 -.0903 8AU .2573 S_T I834.5 5GR _61H.| .T_-} _05.9
ROE -.6809 RRA-2.4J50 RC} J.1327 FAU .06610 RRT .9473 RRF" -.9992 RTF -.94H9
FOE 2.2408 FRA 6.88}} FC}-}.}TB9 BSP 130Z9 SC_ 4056.6 R_5 -.0572 RJ] -.9976
80E .852H _A 2.701H BC3 1.1365 F]P -2820 .%I 4022.I .5(,2 528,5 TH/I 63.H6
ECC 1.2787








ST H76.0 SR 1305.0 SS I696,5
CRT .9797 CRS .9974 CST .9915
LSA 2354.0 MSA 150.0 SSA H._
ELI 1632.1 EL2 149.0 /iLr 57.92
H9
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69
LAUNCH CAT_ NOV 20 1968 FLIGHT TIME 174.00 ARRIVAL CATE MAY 13 1969
HELIOCENTRIC CONIC
RL 147.80 LAL .00_LC¢ 57.74 VL
RP 108.60 LAP .17 LOP _3.57 VP
RC 64.032 GL -4.25 GP 39.52 ZAL
PLANE TOCENTRIC CONIC
C3 16.117 VHL 4.015
LNCH ATNTH _NCH TIN[
gO.O0 8 16 J
90.00 21 12 59
lO0.O0 9 39 19
I00.00 ZZ 32 29
110.00 10 51 45
110.00 25 36 28
DIFFER1ENTIAL f._CTIONS
TOE -.4198 TRA -.9"_32 TC3 -_BgJ BAU .2471
ROE -.7197 RRA-2.IB78 RE] 1.1311FAU .08240
FOE 3.1378 FRA 8.2059 FC3-4.4263 B_ ° 1_030
BOE .8332 BR4 2.3746 BC3 l.J4_ FSP -35_E
DISTANCE 459.168
27.849 GAL 5.82 AZL 90.62 HCA 195.83 ._A 130.08 ECC .16930 INC .6151 Vl }0.145
37.733 "GAP -2.18 AZP B9.41 TAL 149.01 TAP 344.84 RCA 108.05 APO 152.10 V2 )4.894
37.74 ZAP 66.59 ET5 341.07 ZAE 143.78 ETE 90.44 ZAC 95.12 ETC 158.B1 (LP -59.00
CLA 3.96 RAL 20.27 RAO 6567.6 VEL 11.726 PTH 2.07 VHP 4.115 DP4 }8.28 RAP 355.13 ECC 1.2652
L-I TIM[ INJ LAT INJ LONK; INJ RT A.T_ INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG
2287.09 -21.26 46.13 239.11 109.16 B 54 10 1687.1 -18.45 38.58
46_5.13 15.02 199.74 Z]7.fll 65.71 22 31 4 4085.1 11.61 192.72
2'018.73 -L_2,25 26.01 238.72 110.49 I0 12 54 1418.7 -19.26 18.49
4428.72 15.97 180.42 237.05 64.39 23 46 17 3828.7 IZ.40 173.46
1791.83 -24.90 7.59 237.5] 114.21 11 21 37 1191.8 -21.42 .17
4228.39 18.52 163.84 235.f_ 60.74 24 46 56 3628.4 14.48 157.05
WIO-COUR_ EX[CUTION ACCURACY ORBIT OETERMINATION ACCURACY
,%Y 14_8.2 _ 3417.0 SG3 1128.2 51 718.3 _ 1392.0 SS Z026.1
RRT ._55 _ "._89 RTF -.9269 CRT .987_ CRS .9973 CST .9963
3715.2 R2J -.04H RI3 -.9977 LSA 2558.4 MSA 112.6 554 12.5
SG! _N_79.6 _ 51_.0 THA 68.00 ELI 1563.! EL2 100.8 ALF 62.88
LAUNO_ OAT£ NOV 20 1_o8 rLI_/.IT TINE 176.00 ARRIVAL GATE I,IA_' 15 1969
HELIOCENTRIC CONIC
RL 147.80 LAL .00
RP 108.64 LAP -.O2
RE 66.131 GL .44
PLANE TOCENTRI C CONIC
C3 15.834 _ 3.979
LNCH A2MTH LNCH TIME
90.00 7 35 48
90.00 21 39 37
100.00 9 I 10
IOO.OO 22 56 _$fl
110.00 lO 18 37
110.00 23 5S 38
0ISTAI_£ 465.607
L(X 57.74 VL 27oB64. GAL 5.78 A2'L B9.94 _ I_J.O_ _IA
LOP 256.74 VP _7,734 GAP -1.72 A21_ 90,06 TAL. _48.97 TAP
GP 3_.53 ZAL 37,47 2AP (#3,40 ET$ _46,19 ZAE 147.545 ETE
|30.19 ECC .16817 I_: .D593 Vl _0.145
347.97 RCA IDB.29 APO 152.08 v2 34.883
95.85 ZAC 95.01ETC 160.31 CLP -64.38
OLA 8.33 RAL JB.56 RAO 6_7.6 _EL 11.714 PTH 2.06 VHP 3.776 0PA 33.97
Lo; TINE INJ L_T INJ LO_ INJ RT A_IC INJ A2NTH INJ TIME PO CST TIM
2421._6 -2_.99 55.01 2_.46 10_.52 8 16 9 1821.3
4_42.gO JO.B7 191.3fl 23fl,ZD 65.69 _2 55 20 5942.9
2145.90 -R5.05 34.43 2]_,J} 106.90 9 }6 56 1545.9
4293.50 11.84 I TZ._I 2_M.?O 62.55 24 8 29 3693.5
l_.Sfl -27.81 14,97 237.07 110.72 i0 50 21 1303.5
410B.62 14.40 |_7.00 _._| _B._ 25 4 27 3508.6
DIFFERENTIAL C_RI_CTIONS
TOE -._09_ 7RA -.6376 TC3 -.3Ifw_ B/_ .2_
ROE -.7383 RRA-2.014B RC} 1.0867 FAU .09_$B|
FOE 4.0398 FRA 9._1FC3-_.2383 BSP 10_3
B01E .BOO5 BRA 2.1133 I_3 1.131_ F_P o4153
RAP 355.79 ECC 1.2606








ST 52_.5 S_ 1380.0 SS 2319.8
CRT .9906 CR5 .9969 CST .9980
L$A 2748.0 MSA 101.2 SSA 14.B
ELI 1475.1 EL2 67.2 ALF 69.29
NIO-COJ_E EXECUTION ACCUraCY
_I_T 1059.7 _K_ 5_4.4 $G3 1330.0
RRT ._N577 I_F -._H)BE R1T -.B696
340_._ R_3 -.0_73 R/3 -.9979
_,d 3567.7 _1_2 _0_.3 THA 73.76
L_UNCH OATE NOV 20 196B FLIGHT TINE 178.00 ARRIVAL OATE MAY 17 1969
HELIOCENTRIC CONIC 0ISTAN_E 472.026
RL 147.80 LAL .00 LOt. 57.74 VL 27.877 GAL 5.76 AZL 89.45 HCA 202.17 _4A 1_0.28 ECC .16730 INC .5519 Vl 30.14_
RP 108.67 LAP -.21 LOP 259.91 VP 37.734 GAP -1.28 AZP 90.51 TAL 148.90 TAP 351.07 RCA 108.48 APO 152.07 v2 34.87_
RE 68.274 GL 3._6 GP 32.37 Z_L 37.58 ZAP 73.13 ET5 350.48 Z_E 149.80 ETE 102.71ZAC 94._0 ETC 161.71CLP -69.91
PLANETOCENTRIC CONIC
C3 15.780 VHL 3.972 0LA 11 52 RAL 17.29 RAG 6567.6 VEL 11.712 PTM 2.06 VHP 3.5}6 DPA 30.26 RAP 35_.60 ECC 1.2597
LNC_ AZMTH LN_H TIME L-I TIM_ INJ LAT INJ LONG INJ RT AS_ INJ AZI4TH INJ TINE PO (ST TIM INJ 2 LA T INJ 2 LONG
90.00 7 5 0 2524.92 -25.69 62.13 238.29 102.34 7 47 5 1924.9 -23.73 54.0]
90.00 22 0 18 4437,70 7.63 185.32 _3._! 62,65 23 14 16 3857.7 _.91 178.62
lOO.OO 8 32 10 2243.BI -26.80 41.17 238.01 103.77 9 9 34 1643.8 -24.64 33.03
lO0.OO 23 15 49 4194.04 8.64 166.87 233.37 61.27 24 25 43 3594.0 4.74 160.25
110.00 9 33 33 1989.05 -29.73 _0._ 237.07 107.70 10 26 44 1389.0 -27.02 12,74
110.00 0 14 50 4021.57 11.26 132.20 231.80 57.5| 1 21 51 3421.6 6.90 145.83
DIFFER[NTIAL CCRR[CTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATIC_ ACCURACY
TOE -.1742 TRA -.3411 TC3 -.4587 BAU .23,_9 SGT 669.4 _ 3059.3 _3 J_4,2 ST 293.2 SR 1344.9 SS Z364.4
ROE -.7364 RRA-J.8672 RE3 1.0355 FAU .I0753 RRT .6_7B _ -.998! RTF -.6608 CRT .9912 CRS .9964 CST .9979
FOE 4.8828 FR410.3_t69 rc3-fl.9005 _SP 10031 _ 3131.7 R23 -.0181 R13 -.9979 LSA 2908.6 MSA 102.5 55_ 15.4
BOE .7567 BRA 1.89_I BE3 |,1326 FSP -4729 S_1 _1091.7 SG2 498.9 THA 81.59 ELI 1375.9 EL2 37.8 _LF 77.80
LAUNCH DATE NOV 20 1968 FLIGMT TIE 180.00 ARRIVAL {)ATE MAY 19 1969
H£L[C_ENTRIC CONIC
RL 147._ LAL .00
RP 108.70 LAP -.40
RC 70.456 GL 6.46
PLAN[TOCENTRIC CONIC
C3 15.846 _ _.981 DLA 13.94 RAL
LNCH A_TH LNCH TINE L-I TINE INJ LAT
_0.00 6 40 23 2608.62 -26.77
90.00 22 17 16 4355.90 5.05
100.00 8 9 6 2322.51 -27.95
IO0.OO 23 31 15 4117.24 6.10
110.00 9 33 53 2057.23 -31,04
110.00 0 26 _3 _9_.2B 8.8|
DIFFERENTIAL CCIRR1ECTICN$
TOE -.01_9 TRA -.0_41 TC3 -.6J50 BAU .2451
ROE -,7193 RRA-1.7344 RC_ .9797 FAU .11730
FOE 5.6406 FR411.118_ rc3-6.4084 BSP 9224
BOE .719fl _RA 1.7347 BC3 1.1567 FSP -5235
0ISTANC[ 478.423
LC_. 57.74 VL 27.887 GAL 5.75 AZI. 89.08 HCA 205.35 SMA 1_0.35 ECC .16670 INC .9243 Vl 30.145
LOP 263.08 VP 37.732 GAP -.84 ATP 90.B4 TAL 148.8.O TAP 354.15 RCA 108.62 AP_ 152.08 V2 34.B6Z
GP 29,75 ZAL 37.82 2AP 77.53 ETS 354.10 Z_E 151.21ETE 110.77 ZAC 93.12 ETC 163.03 CLP -7fl.60
16.33 RAO 6567.6 VlEL 11.715 PTH 2.06 VHP 3.364 OPA 26.93 RAP 354.B5 ECC ].Z608
INJ LONG INJ RT ASC INJ A2"t4TH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG
68.02 238.36 99.38 7 23 52 L_O8.6 -25.18 59.71
180.?0 233.20 62.10 23 29 52 3753.9 1.28 174.05
46.73 238,12 101.06 8 47 48 1722.5 -26.14 38.40
162.58 232.63 60.68 24 39 52 3517.2 2.15 156.0Z
25.76 2_7.29 105.09 10 8 10 1457.2 -28.66 17.37
14B,63 2_0.97 56.84 1 32 4B 3355.3 4.39 142.34
MIO-COUR_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
S_T 492.8 _ 2_.3 S(;3 1648.0 ST 31.2 SR 1291.5 SS 2763.7
RRT -.1_O7 RRF -.9974 RT] r .1573 CRT .8720 CRS .9957 CST .873_
_k_ L_J22.J R_3 .0078 R13 -.9974 L54"_048.7 MSA 109.0 554 15.1
SGI 1881.4 SG2 486.2 THA 91.62 ELI 1291.8 EL2 15.3 ALF 88.79
9O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69J
LAUN£H CATE NOV 20 1968 FLZGHT TZN[ |82.00 ARRIYAL OATE HAY 2J 1969
HELIOCENTRIC CONIC
RL 147.80 LAL .00
RP 108.73 LAP -,56
RC 72.672 GL 8.49
PLANE TOCENTRIC CC_tIC
C3 15.989 VHL 3.999
LNCH ATMTH LNCH TIME
90.00 6 20 5
90.00 ZZ 31 44
]0(3.00 7 50 12
10(3.00 Z3 44 18
110.00 g 17 56
110.00 0 37 0
DISTANCE ABA.792
LOt. 57.74 VL 27.895 &AL 5.76 AZL 88.78 PICA 208.52 SMA 130.41 ECC .16635 INC 1.1183 VI 30,1A5
LOP 266.25 VP 37.729 GAP -.40 A2P 91.07 TAL 148.68 TAP 357.20 RCA 108.71 APO 152.10 V2 54.855
GP 27.48 ZAL 38.08 ZAP 82.58 ETS 357.19 ZAE 151.65 ETE 119.55 ZAC 91.61ETC 164.22 CLP -81.40
CLA 15.85 RAL 15.60 RAO 6567.6 VEL 11.721 PTH 2.07 VHP 3.244 OPA 23.85
L-I TIN[ |NJ L4T INJ LCNG INJ RT A,_ INJ AZNTH INJ TIN[ PO CST TIN
2678.54 -27.47 73.02 238.56 97.17 7 4 44 2078.§
4290.05 2.94 177.01 232,86 61.82 23 43 14 3690.0
2387.93 -28.71 51.44 238.36 98.69 B 30 0 1787.9
4055.90 4,04 159.18 232.25 60.36 24 51 54 5455.9
2113.43 -31.97 29.88 237.65 102.81 9 53 9 1513.4
3903,16 6,86 145,86 230,51 56,43 I 42 3 3303.2
DIFFERENTIAL CCRRECTIONS
TOE .1625 TRA ,Z810 TC3 -.7817 BAU .2379
ROE -.6890 _RA-1.6082 RE3 .9187 F'AU .12464
FOE 6.2828 FRAIl.6882 FC3-6.7488 BSP 662B
_£ .7079 8RA 1.6326 BC3 I._O63 F.S,? -5650
RAP 353.73 EC( 1.8631








ST 265,2 5R 1221.3 SS 2917.6
CRT -.9896 CRS .9946 CST -.9980
LSA 3171.8 HSA 117.1 SSA 14.7
£L1 1249.2 £L2 57.3 ALF 102.14
NI0-COUR542 EXI[CUTION ACCURACY
56T ?87.5 S6R 2693.0 S63 1756.4
RRT -.7977 I_F -.9965 R?F .7968
50_ 2805.8 R_ .0368 RI3 -.9958
S_I 2?67.5 SG2 4_?.2 TH4 103.5I
LAUNCH OATE NOV _0 1968 FLIGHT T_ME 184o00 ARRIVAL 0ATE MAY 23 1969
HELIOCENTRIC CONIC
RL 147.BO LAL .(30
RP 108.76 LAP -.77
RC 74.9J9 GL JO.I2
PLANIETOCENTRIC CONIC
C3 16.191 VHL 4.024
LNCH AZNTH LNCH TIME
90.00 6 3 0
90.00 Z2 44 Z5
100.(30 ? 34 24
100.00 23 55 41
110.00 9 4 47
110.00 0 45 44
LOL 57.74 VL 27.901 GAL
LCP 269.42 9P 37.725 GAP
GP 25.44 ZAL 38,31 2AP
O/STANCE 491.151
5.77 AZL 88.54 HCA 211.69 SHA 110.45 ECC .16626 INC 1.4579 Vl ]0.145
•03 AZP 91.24 TAL 148.54 TAP .23 RCA 108.76 APO 152.14 V2 34.844
87.52 ETS 359.82 2A£ 151.fj ET£ 128,35 24( #9.88 ETC 165.27 (LP -87.26
DL4 17.38 RAL 15.05 RAO 6567.6 VEL 11.729 PTH 2.07 VHP 3.167 0PA 20.96 RAP 352.39
k-I TIN[ INJ LAT INJ _ INJ RT ASC |NJ 4_,ITH INJ TIN[ 1:10 CST TIN INJ 2 LAT
2738.56 -27.90 77.35 238.86 95.04 6 48 38 2138.6 -26.91
423_.74 1.19 1?3.97 232.78 61.71 23 55 I 5635.7 -2.60
2443.77 -L_3._"_ 35.52 238,?I _.60 8 15 8 1843.8 -28.00
4005,75 2,35 136,42 232,14 60.19 23 2 27 3405,8 -1.63
2161.00 -32.63 33.43 238.10 100.81 9 40 48 1561.0 -30.79
3861.29 5.28 143,65 230.32 56.18 1 50 5 3261.3 ,80
OIFFERENTIAL CORRECTIOd5
r0£ .3564 TRA .5994 TC3 -.9543 BAU .2764
RDE -.6481 RRA-1.486_ R(3 .8487 FAU .I1862
FOE 6.7919 FRA|2.0450 FC3-6.8771 8SP 8307










ST 57A.5 SR 1137.9 S$ 3030.3
(RT -.9902 CRS .9933 CST -.9994
LSA 3285.1NSA 125.2"S$A 14.4
EL! 1272.7 EL2 71.7 ALF 116.66
HI0-COUR_E EXECUTION ACCURACY
5GT 1283.5 _ 2497.6 SG3 1827.0
RRT -.9"_86 _ -._3 RTF .9297
568 2808.0 R23 .0608 R13 -.9936
$61 277_.1 _2 428.6 THA 116.18
L_UNCH OATE NOV 20 1968 FLIGHT TIN[ 186.00 ARRIVAL OATE MAY 25 1969
HELICX_ENTRIC CONIC
RL 147.80 LAL .00
RP IO8.78 LAP -,95
RE 7?.194 GL 11.42
PLAN[TOCENTRIC CONIC
C3 16,444 VHL 4.055
LNCH A_MTH LN(H TIN[
90.OO 5 48 23
90.00 22 55 45
1OI3.00 7 2J 1
IOO.OO O 9 44
110,(30 8 53 48
110.O0 O 53 26
01STANCE 497.481
LC_. 57.74 VL 27.905 GAL 5.81 AZL 88.34 HCA 214.86 5NA 1_0.A7 £CC .16642
LOP 272.59 VP 37.720 GAP .46 AZP 91,36 TAL 148.36 TAP 3.22 RCA 108.76
GP 23.56 ZAL 38.50 ZAP 82.83 ITS 2.06 ZAE 149.96 £T£ 136.56 ZAC 88.04
CLA 18.65 RAL 14.64 RAD 6567.7 VEL 11.740 PTH 2.07 VHP 3,128 OPA 18.21
L-I TIN[ INJ LAT INJ LONG INJ RT A,SC INJ A2_ITH INJ TII_ PC) CST TIN
2791.16 -28.16 81.18 239.25 93.13 6 34 54 2191.2
4190.22 -.28 171.44 232.89 61.68 24 5 35 3590.2
2492.46 -29.55 59.10 239.14 94.74 8 2 33 1892._
3964.15 .94 154.14 232.22 6_.12 I 15 49 3364.1
2202.15 -33.11 36.55 238.64 99.02 9 50 30 1602.2
_27,22 3.99 141,86 230.32 56.02 1 _7 14 3227.2
INC 1.6579 Vl 30.145
APO 152.19 V2 34.835
ErE 166.15 CLP -93.09
OIFFER[NTIAL CORRECTIONS
TOE ,5602 TRA .9148 TC3-1.1238 BAU ._015
ROE -.5942 RRA-1.3639 RC3 .7858 FAU .13147
FOE 7.1J33 FRAJ2.1470 FC3-6.9215 BS,P 8475
_£ .8167 BR_ J.6423 8C3 1.3713 F,SP -6149
RAP 350.95 ECC 1.2706








ST 891.5 SR 1038,1 SS 3088.0
CRT -.9885 CRS .9912 CST -.9997
LSA 3374.9 MSA 133.2 SSA 13.9
ELl 1384.5 EL2 IO2.5 ALF 130.61
MIO-CCURE EXECUTION ACCURACY
S_T 1821.6 _ _90.7 St,1,3 1854.3
RRT -.9_34 RR¢ -.9937 RTF ._64
SG8 2926.7 R23 .0699 R13 -.9918
•_I 2_1,2 _G_ .38_.8 THA 128.2_
LAUNCH 0ATE NOV 20 1968 FLIGHT rIME 1_.00 ARriVAL OAT[ H4v 27 1969
HELIOCENTRIC CONIC
RL 147,_O LAL .00
RP IO8.81 LAP -1.13
RC 79,493 6L 12,50
PLANE TOCENTRIC CCN|C
C3 16.747 VHL 4.092
LNCH AZMTH LNCH TIN[
90.00 5 33 47
90.00 23 6 3
100.00 7 9 34
100.00 0 18 53
110.00 8 44 35
110.00 1 0 _2
01STANCE 503.788
LOL 57.74 VL 27.907 GAL 5.86 AZL _.17 H CA 218.03 SNA 1_O.49 £CC .16682 INC 1.2282 V| _O.I=5
LCP 275.75 VP 37.714 GAP .88 AZP 91.44 TAL 148.15 ?4P 6.18 RCA 108.72 APO 152.26 v2 34.827
GP 21,81 ZAL 38,62 2AP _,17 _TS 3,93 ZAI_ 148,I4 ETE 143,77 ZAC 86,19 _TC 166,85 CLP -92.80
OLA 19.70 RAL 14.35 RAO 6567.7 Vl[L 11.753 PTH 2.07 VHP 3,122 0PA 15.62 RAP 349.51 ECC 1.2756
L-I TIN[ INJ LAT INJ LOW_ INJ RT A,_ INJ AZ_ATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2838.07 -28.28 84.61 239.71 91.42 6 23 5 _38.1 -27.79 ?_.gr
4151.67 -1._2 1H.L_ _33.17 61.72 24 15 1_ 3551,7 -5.29 162.63
2535.65 -_9.75 62.29 239.65 93.07 7 51 50 1935.7 -29.00 53.57
3929.32 -.24 152.23 232.45 60,11 1 24 23 3329.3 -A.22 145.70
2238.41 -33.46 39.32 239.2_ 97.42 9 21 53 1638.A -32.08 30.36
3799.33 2.92 140.40 230.48 55.93 2 3 41 3199.3 -1.57 134.19
ORBIT 0ET£RNINA T_ON 4CCURAC_
ST 12138.7 SR 934.2 SS 3114.9
CRT -.9_57 CR5 .9883 CST -.9998
LSA 3466.4 HSA 140.5 SSA 15.6
ELI 1522.5 £L2 125.0 ALF 142.40
0fFFER£NTIAL CORRIECT/ON5
TOE .7698 TRA 1.2243 TC3-1.2855 8AU .3291
ROE -.5358 RRA-J,_474 RC3 .7127 FAU ,I_O13
FOE 7.2960 FRAI2.0640 FC3-6.7274 8SP 8955
BOE .9379 BRA 1.7479 8C3 1.4699 FSP -6184
MIO-COURS_E EXiTCUTION ACCURAC_
S6T 2362.9 ,_ 2084.3 $63 1846.1
RRT -,9746 RRr -,9915 RTr ,9798
3150.8 R_3 .0662 RI3 -.9911
SGI 3131.1 $62 352.6 THA 13_1.68
91
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69J
LAUNCH DATE NOV 20 1968 FLIGHT TIE 190.00 4RRZVAL QAT[ NAY Zg |969
HELIO([NTRIC CONIC
RL 147.80 LAL .00
RP J0B.83 LAP -l.]0
RC el.el3 GL 13.38
PLANE TOK_ENTRIC CONIC
C3 17.10O VNL 4.155
LNO4 AZMTH LN_H T|N_
90.00 3 Z4 52
9O.OO 23 1_ 31
lOO.O0 6 59 45
IO0.O0 0 27 15
llO.O0 e 56 49
llO.O0 t 6 41
DISTANCE 510.07Z
LOL 57.74 VL 27.907 GAL 5.92 AlL 88.02 NEk 22|.|9 SNA 110.49 ECC .16747
LOP 278.92 VP 37.707 GAP 1.]0 AZP 91.49 TAL 147.92 TAP 9.11RCA 108.64
GP 20.16 ZAL 38.69 Z4P |03.44 ETS 5.54 Z4E 145.92 ETE 149.85 ZAC 84.43
CL4 20.59 RAL 14.17 RA0 6567.7 VEL II.768. PTH 2.08 VHP 3.J47 OPA 13._0
L_I T]NE INJ L4T INJ LONG INJ RT A,T_ INJ AZNTH INJ T|NE PO CST TIN
2880.46 -28.3Z 87.71 Z40,Z5 89.87 6 12 52 2Z_,5
4118.88 -2.58 167.45 233.57 61.79 24 24 10 3518.9
2574.49 -29.86 65.17 Z40,23 91.56 7 42 39 1974.5
ZZTO.eZ °33.72 41.81 239.93 95.96 9 14 39 1670.8
3776.51 2.03 13g,Zl Z_.77 35.87 2 9 37 3176,5
ZNC 1.976! Vl ]0.145
APO 15Z.34 vz 34.e?0
ETC J67.37 CLP-1O4_33
DIFFEK_NTJ4L COII_I_CTI(_NS
TDE .9781 TR4 1.5214 TC3-1.4350 BAU .3595
ROE -.4714 _A-1.1_47 RC3 .6413 FAU .12694
FOE 7.3104 FRAII.T861 F(3-6.4270 8SP 9786
mE 1.0858 e_A 1.8_0 ec3 1.5726 rsP -6132
NI(_-COUR_ E_CUTION ACCURACY
SGT 2_3.7 _ 1879,0 .%3 1802.4
_T -.9779 Mr -.ge_ RTF .986!
3441.9 R23 .0540 R13 -.9913
SGI 3426.0 SG2 330.7 THA 147.15
RAP 348.16 ECC l.?el4








ST 1314.7 5R 825.1 SS 3100.1
CRT -.981! CRS .9838 CST -.9999
LS& 3544.5 NSA 147.4 SSA 13.3
ELI 1719.1 EL2 140.6 ALF 151.67
L4UNCH DATE NOV 413 1968 FLIG'4T TIN£ 19_.DD ARRIV4L DATE NAY 3J 1969
N[LIO(ENTR|C (.(_NIC 0_ST/_I(:[ 516.333
RL 147._0 LAL .00 LOL 37.74 VL 27.905 GAL 6.00 All. 87.89 _ 224.36 ._44 110.48 ECC .16837
RP 108.85 LAP -1.47 LOP 282.08 VP 37.700 GAP 1.72 AZP 9J.31 TAL 147.65 T4P 12.01RCA 108.51
RC 84.153 GL 14.11 GP 18.61 ZAL _8,7_ ZAP 1_.55 ET$ 6.86 Z/q_ 143.48 ETE 154.80 ZAC 82.83
PLANET(_ENTRIC CONIC
C3 17._O5 _ 4.184 OLA 21.34 RAL 14.08 RA0 6_67.7 VlEL |1.7_5 PTH 2.08 VHP 3.199 0PA 10.97
LNCJ,I AZMTH LNO,I TINE L-I TIME INJ LAT _NJ LONG INJ RT ASC JNJ A_NTH |NJ Tit4[ PO CST T_M
_0.00 3 i_ _ 2919,18 -_1.2_ 90._4 _40.g7 88.45 6 4 1 _319.2
90.00 Z3 24 le 4090._ -3.47 165.89 234,10 61.88 24 32 29 3491.0
iO0.O0 6 51 19 Z609._0 -zg.e9 67._0 240.89 90.Ie 7 34 49 zoog.e
1{30.00 0 314 38 3875.60 -2.0_ 149.Z8 233.31 60.17 1 39 33 3Z75.6
II0.OO e 30 17 2300.1e -33.91 44.09 240.69 94.63 9 8 37 1700.2
110.00 1 i_ 29 3737.98 1.35 13_.24 231.18 33.84 2 13 7 3158.0
INC Z.J063 Vi ]0.145
4PO 152.45 V2 34.813
ETC 167.73 CLP-109.6_
DIFFERENTIAL _..OI_CT|_I_,
TOE 1.1819 TRA |.,1_5 TC3-1.567_ BAU .3909
R0_ -.4051 RRA-I.O_O RC3 .37_ YAU .12173
FOE 7.1912 FRAII.]65Z FC3-6.0216.8_P 10823
_OE 1.2493 eRA 2.0773 8C3 1.6703 FSP -3983
MI0-_ EX[CUTION ACCURACY
_T 3373.3 _ 168_.2 ,%3 1731.5
RRT -.977_ _ -.g_42 RTF .9894
,S_ 3769.4 _3 .0401 R13 -.99J9
•%1 3733.8 St,2 321.0 TH_ 153.81
RAP 346.95 £CC I._881








ST 1804.0 SR 716.9 SS 3054.9
CRT -.9740 CRS .9770 CST -.9999
LSA 3616._ NSA 153.9 554 13,O
ELl 1935.3 EL2 13J.3 4LF 158.71
L4UNCH OATE NOv 20 1968 FLIGHT TIN[ 194.00 4RRIV4L D4TE JUN 2 1969
HELIOCENTRIC CONIC
RL 147.80 LAL .00
RP 108.87 LAP -1.64
RC 86.5oe GL 14.71
PLM,_TOEENTRIC CONIC
C3 17,965 VHL 4.238
LNCH 4ZMTH LNCH T|M_
9(3.00 5 7 8
90.00 23 32 29
|00.00 6 44 6
100.00 0 42 8
110.00 8 24 50
ll0.00 1 17 53
0|STANCE 52_.570
LOL 57.74 VL 27.902 GAL 6.09 AZL 87.78 H(A 227.52 S_A 1110.46 .ECC .16950 INC 2.2225
LOP _85.24 VP 37.692 _AP 2.14 A?P 91.50 TAL 147.35 T4P 14.87 RCA 108,34 APO 152,57
GP i7.17 ZAL 38.65 Z4P 113.45 ET$ 7.97 ZAE 140._6 ETE 158.8| Z4C 81.44 ETC 167.95
DL4 21.99 R4L 14.07 RAO 6567.7 VEL 11.605 PTH 2.09 VHP 3.277 OPA 8.95 R4P 545.92
L-I T|I_ INJ LAT INJ LONG |NJ RT A.T_ INJ 4ZMTH INJ TIN([ PO C$T TIM [NJ Z LAT
2954.85 -28.18 93.14 241.36 87.14 5 56 23 2354.9 -Ze,Z8
4067.37 -4.23 164.37 234.72 61.97 24 40 16 3467.4 -7.95
2642.19 -29.87 70.21 241.62 88.9l 7 28 9 ,2042.2 -29.71
3855.26 -2.75 148.16 233.91 60.2_ 1 46 25 3255.3 -6.69
2327.05 -34.03 46.17 241.52 93.40 9 3 37 1727.0 -33.19
5743,17 .78 137.47 231.70 55,82 2 20 16 3143.2 -3.71
DIFFERENTIAL CCRRECTION5
TOE 1.3783 TRA 2,0729 TC3-1.6804 BAU .4_20
ROE -.5393 RRA -,9322 RC3 .5139 F4U .|1493
r0E 6.9696 FRAJO.84_ gC3-3.338T 8SP 11960
_0£ 1.4194 _A 2.2729 BC3 1,7373 FSP °5749
NID-(.OURS[ EX]ECUTION ACCURACY
5_T ]1825.4 _ 1499.0 ,S_3 1641.5
RRT -.9735 R_r -.9783 RTF .9912
4108,6 R_3 .0286 R13 -.9925













ST _07_.5 SR 6J3,8 SS 2987.0
CRT -.9628 CRS .9664 CST -.9999
LSA 3683.5 _S4 160.1 SS4 12.8
ELl 2155.6 EL2 159.5 ALF J63.99
LAUNCH DATE M]V _I0 196El FLIGNT TINE 196._ ARkIVAL _ATE JUN 4 1969
/.4EL[CXTENTRIC CONIC
RL 147.80 LAL .00
RP 108.89 LAP -I._O
RC 88.877 GL 13.19
PLAI_TC_ENTRIC CONIC
C3 18,4e4 VHL 4,299
LNCH 4ZNTH LNCH TINE
90.00 5 0 3
90.00 23 40 8
100.00 6 37 59
100.00 0 48 49
110.00 8 20 21
110.00 1 22 56
DI$TAN(E 528.782
LOL 57.74 VL 27.89_ GAL 6.20 AZI.. 87.67 H_A 210.69 .T_k 130.42 £CC .17089
LOP 288.40 VP 37.684 GAP 2.56 A]'P 91,48 TAL 147.01 T4P 17.70 REA 108.14
GP 13.84 Z4L _.53 ZAP 118.09 ETS 8,88 Zk, E 118.46 ETE 162,02 Z4C _0.29
OL4 2_.53 RAL 14.14 R_O 6567.7 V_L 11.826 PTH 2.09 VHP 3.377 0P_ 7.14
C-I TINE INJ LAT INJ L.ON_ |NJ RT ASC INJ A2'NTH JNJ T|14[ PO CST TIM
2987.93 °28.05 9_.95 242,33 83.94 5 49 51 2387.9
4047.61 -4.86 16_,46 235.45 62.07 24 47 36 3447.6
2672,14 -L_.6_ 72,43 242.44 87.74 7 22 31 £'072.1
3838.64 -3.31 147._ L_J4.60 60._7 I 52 47 3238.6
2351.87 -34.12 48.11 242.44 92,26 8 59 33 1731.9
3731.66 .34 1_.87 232.32 53.82 2 25 8 3131.7
0/FFERENTIAL CORRECTIONS
TOE 1.5656 TRA 2.3268 TC3-1.7724 BgU .4323
ROE o.2756 RRA -.8447 RC3 .4364 FAU ,10712
FOE 6.6742 FR410.2743 FC_-5.017J _ 13127
_OE 1.3897 eRA 2.4734 8C3 1.830_ F.$P -5461
INC 2.3275 Vl ]0.145
4PO 152.71 v2 34.8D_
ETC 168.01CLP-llg.31
RAP 345.10 ECC 1.3042








ST 2317.4 SR 518.6 SS 2902.?
CRT -.9451CRS .9495 _ST -.9999
LS4 3746.2 NS4 165.8 SSA 12.7
ELl 2368.9 £L2 165.8 ALF J68.00
NID-CCURSE E_ECUTION ACCURACY
.gGT 4236.6 ,%R 1332.2 S_3 1539.6
RWT -.9_9 RRF -.9703 RTF .9923
SC_ 4441.1 R_3 .O201 RI3 -.9930
_1 4429.2 .%2 325.0 THA 162.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-691
LAUNCH CATE NOV Z0 1968 FLIGHT TINE |96.00 ARRIVAL 0ATE JUN 6 1969
HELIOCENTRIC CC_IC
RL J47.B0 LAL .00
RP |08.90 LAP -1.96
RC 91.256 GL 15.57
PLANE TOEENTRIC CONIC
C3 J9.066 VHL 4.366
LNCH AZMTH LN(H TIN[
90.00 4 53 59
90,00 23 47 19
1OO.OO 6 32 51
100.00 0 55 4
IZ0.00 8 |6 44
1|0.00 ! 27 41
DIFFERENTIAL CCRRECTIONS
TOE 1.7458 TRA 2.5705 TC3-1.8_3 BAU .4797
ROE -.Z165 RRA -.7676 RE3 ,4026 FAU .09614
FOE 6.3448 FRA 9.6873 FC3-4.4563 BS,P 142|3
BOE 1.7591 BRA 2.6826 BC3 1.8819 FSP -5|J|
OISTJN(E 534.970
LOL 57.74 VL 27.892 GAL 6.32 AZL 87.58 MCA 233.85 SMA 130.38 £CC .17252 INC 2.4234 V! 30.J45
LOP ?92.57 VP 37.675 GAP ?.98 AZP 91.43 TAL |46,65 TAP 20.50 R(A 107.R9 APO 152,68 VZ 34.797
GP |4.62 ZAL 38.39 ?AP J22.45 ET5 9.64 74EJ36.07 ETE 164.58 ZJC 79.4! [TC 168.00 CLP-|23.68
OLA 23.02 RAL 14.28 RA0 6567.8 VEL J1,85! PTH 2.|0 VHP 3.498 DPA 5.56 R4P 344.5| ECC J.3138
L-I TIN[ ZNJ LAT |NJ LONG |NJ RT A,T_ IN| A2'NTH |NJ T|I4E PO CST TIM IN| 2 LAT IN| 2 LONG
3018.75 -27.88 97.79 243.18 84,83 5 44 18 2418.8 -28.30 89.15
4031.38 -5.38 162.55 236.27 62.16 24 54 30 3431.4 -9.06 155.8!
2699.98 -29.72 74._0 243.33 86_66 7 17 5} 2100.0 -29.87 65.69
3825.39 -3.76 146.52 235.38 60.32 I 38 49 3225.4 -7.68 J39.93
2375.00 -34.16 49.91 243.43 91.19 8 56 19 1775.0 -33.62 40.7!
3723.13 .01 J36.42 233.03 55.82 2 29 44 3J23.1 -4.47 130.21
NI0-COURtWE EX[CUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
S_T 4610.4 SC_ 1J84.| .T_3 1433.3 ST 2541.4 SR 434.3 55 281J.2
RRT o.9573 _ -.9595 RTF ._28 CRT -.9171CRS .9226 CST -.9999
S_ 4760.0 R23 o0143 R13 ".9932 LSA 3810.6 NSA 171.2 SSA 12.6
561 4748.4 $62 332.4 THA 166.12 EL1 2572.5 EL2 171.0 ALF 171.05
LAUNCH 0ATE NOV 20 1968 FLI_T TINE L:_O.OO A_IVAL DATE JUN 8 1969
HELIOCENTRIC CONIC
RL 147.B0 LAL .00
RP 108.92 LAP -2.11
RE 93.644 GL 15.87
PLAN[TOC[.NTRIC CONIC
C3 19.717 VHL 4.440
L_J4 AZMTH LNCH TINE
90.OO 4 48 54
90.00 23 54 2
I00.00 6 28 38
100.00 1 0 59
110.00 8 13 53
110.00 i 32 9
OIFFERIENTIAL CORRECTIONS
TOE I .9139 TRA 2.B009 TC3-1 .6876 BAU .5064
ROE -.1601 RRA -.6991 RC3 .3568 FAU .08962
FOE 5,9803 FRA 9.0919 FC3-3.9352 BSP 15297
BOE 1.9_Ofl BRA 2.8668 Be3 1.9210 FSP -4772
OlSTANOE 541.131
LCL 57.74 VL 27.885 GAL 6.47 A2'L 87.49 HOl 237.01 t,NA 130.33 £CC .17441 IN( 2.5118 Vi 30.145
LCP 294.7_ VP 37.666 GAP 3.40 A?P 91.37 TAL 146.25 TAP 23.26 REA 107.60 APO 153.06 V2 34.793
GP 13.50 ?AL 38.18 ZAP 126.53 ETS 10.28 Z_ 133.82 ETE 166.63 ZAC 78.79 ETC 167.91 CLP-127.74
OLA 23.43 RAL 14.49 RAO 6567,8 VEL 11.878 PTH 2.11 VHP 3.638 OPA 4.19 RAP 344.14 ECC 1.3245
L-! TINE IN| LAT IN| _ IN| RT AS(: IN| A2'NTH IN| TINE 1:30 CST TIM IN| 2 LAT IN| 2 LONG
3(347.57 °27.69 99.88 244.11 83.BO 5 39 41 2447.6 -28.26 9J.26
4018.43 -5.79 161.82 237.18 62.23 25 1 I 3418.5 -9.46 155,07
2725.98 -29.60 76.42 244.3| 85.65 7 14 4 _|26.0 -29.89 67,63
3815.28 -4.10 145.96 236.25 60.36 2 4 30 3215.3 -8.02 139.36
2396.70 -34,18 51.61 244._O 90.19 8 53 50 1796.7 -33.78 42.39
3717.32 -.21 136.12 233.82 55.82 2 34 6 3117.3 -4.69 129.90
NIO-COl,_ £_CUTION ACCURACY ORBIT 0ETER_IINATION ACCURAC_
S_T 4941.9 SGR 1093.3 SG3 1325.1 ST 2738.1 SR 360.2 SS 2708.9
RRT -.9439 RRF o.9453 RTF .9931 CRT -.8711CRS .8783 (ST -.9999
_0_2.9 _ .0102 RJ3 -.9934 LSA 3864.5 MSA 176.3 SSA 12.5
,_,J _041.4 ._G2 340.9 THA 168.57 ELI 2756.1 EL2 17_.7 ALF J73.44
LAUNCH DATE NOV ?O 1968 FLIGHT TIM_ 202.00 ARRIVAL 0ATE JUN 10 1969
HELIOCENTRIC CONIC 0ISTANCE 547.266
RL 147.80 LAL .O0 LOt. 57.74 VL 27.877 GAL 6.63 4ZL 87.41HCA 240.]7 S_4A 130.27 £CC .17656 INC 2.5940 V| 50.145
RP 108.93 LAP -2.25 LOP 297.89 VP 37.657 GAP 5.82 47P 91.29 TAL J45.82 TAP 26.00 RCA |07.27 APO |53.27 VZ 34.7_9
RC 96.038 GL 16.09 GP 12.49 7AL 37.93 ZAP 130.32 ETS 10.84 ZAE 131.73 ET[ 168.27 ZAC 78.43 £TC |67.79 CLP-I3J,50
PLANCTOCENTRIC CONIC
C3 20.443 VHL 4,521 CLA 23.78 RAL 14.75 RA0 6567.8 VlEL 11.909 PTH 2.|2 VHP _.795 0PA 3.03 RAP 343.99 ECC J.3364
LNCH AZMTH LNCH TIN[ L-I TIN[ IN| LAT IN| LONG IN| RT ASC ZNJAZNTH IN| TIN[ PC) CST TIM IN| 2 LAT IN| 2 LONG
90.00 4 44 43 3074.60 -27.47 101.83 245.12 82.85 5 35 57 2474,6 -28.18 93.23
90.00 0 4 16 4008.65 -6.J0 161.27 238.16 62.29 1 1! 5 3408.6 -9.76 154.50
1OO.OO 6 25 16 2750.37 -29.46 78.L_ 245.37 84.72 7 II 6 2150.4 -29.88 69.44
10(3.00 J 6 24 3_O8.10 -4.34 145.57 237.19 60.40 2 9 52 32138.! -8.25 138.96
ZlO.OO 8 ]1 46 24|7.19 -34.18 53.21 245.66 89.24 8 52 3 |817.2 -33.90 43.97
1]O.OO | 36 73 3714.O5 -.33 135.95 234.70 55.82 2 38 17 3114.l -4.82 129.73
DIFFERENTIAL CORRECTIONS MJ0-COUR._ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
TOE 2.0736 TRA 3.0235 TC3-1.9163 BAU .5308 S_T 5238.1 S6R 940.1 SG3 1220.0 ST 2912.9 SR 298.8 SS 2604.9
RO£ -.I080 RRA -.6391 RC3 .3162 F4U .08113 RRT -.9262 RRF -.9267 RTF .9932 CRT -.7968 CRS .806l CST -.9999
FOE 5.6|27 FRA 8.5186 FC3-3.4357 BSP 16296 5G_ 5321.8 _3 .0072 R13 -.9933 LSA 3915.0 MSA 181.l SSA 12.5
BOE 2.0764 BRA 3.0904 BC3 1.9422 FSP -4426 5G1 3_10.3 $62 349.7 THA 170,52 ELI 2922.7 EL2 180.0 ALF 175.31
LAUNCH (]ATE NOV 20 19661 FLIGHT TII46 _04.00 ARRIVAL DATE JUN 12 1969
HELIOCENTRIC CONIC DISTANCE 55_.374
RL 147.80 LAL .(30 LOL 57.74 VL 27.868 GAL 6.B0 AZL 87.33 HC4 243.34 .944 130.21 ECC .17897 INC 2.6713 V| 3_.1_5
RP |08.94 LAP -_.39 LOP 3OI.03 VP 37.647 GAP 4.25 A2'P 91.20 TAL ]43.37 TAP 28.70 RCA |06.90 APO J53.5! V_ 34.787
RE 98.436 GL 16.25 GP 1J.58 7AL 37.63 ZAP 133.84 ETS 11.33 ?AE 129.82 £T£ 169.60 ZAC 78.32 £TC 167.64 CLP-134.99
PLANETOCENTRIC CONIC
C3 2|._50 VHL 4.610 OLA 24.07 RAL 15.07 RA0 6567.9 ViEL 11.943 PTH 2.|3 VHP 3.967 CPA _.07 RAP 344._5 ECC !.3497
LNC,H AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A2't4TH INJ TIM£ PO CST TIM INJ 2 LATINJ 2 LONG
90.00 4 4| 23 3099.98 -_7.24 J03.63 246.21 81.96 5 33 3 2500.0 -_8.07 95.08
90.00 0 |0 9 4001.85 -6.32 160.88 239.22 62.34 ! 16 §I 340|.8 -9.97 154.1l
IO0.O0 6 22 41 277_.33 -29.3! 79.91 246,50 83.84 7 8 55 2173._ -29.85 71.15
I[30,OO ! IJ 3| _£_O3.73 -4.49 145.33 _38.22 60.42 2 14 55 3203.7 -8.39 138.72
110.OO 8 lO 18 2436.66 -34.15 54.73 246.89 88.34 8 50 55 1836.7 -34.00 45.49
110.00 l 40 24 37|3.16 -.37 135.90 235.66 55.82 2 42 |7 31|3.2 -4.85 129.68
(]IFFERI[NTIAL CORR[CTICN$ MI0-C(XM,TWE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY
T(]E 2,2244 TRA 3.2397 TC3-1.9277 8_MJ .5534 S_T _)00.2 _ 842.9 S_3 Jlj9.8 ST _06_.5 SR 250.9 $$ 2500.!
ROE -.0597 RRA -.3867 RE3 .2608 FAU .07}04 II_T -.9033 RRIr -,gOal RTF .993! CRT -.6792 CRS .69|2 CST -.9998
F0£ 5.230_ FRA 7.9758 FC3-2.9755 8SP 17233 S_ 5564.4 R_3 .O05l RI3 -.993_ LSA 3959.3 MSA |85.7 SSA 12,6
8(]£ 2.2252 8RA 3.2924 8C3 |.9480 FSP -4093 5G1 55_2.8 ,_2 3_8.2 THA J72.09 ELl }070.2 EL2 183.9 ALF 176.8!
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691
LAUNCH DATE NOV ZO 1968
HELIC_ENTR[C CC_|C
RL 147.80 LAL .00
RP |08.94 LAP -2.52
RE 100.837 GL 16.34
PLANE, TO(.ENTRIC CONIC
C3 22.148 VHL 4.706
LNCH ATMTH LN(H Tilt[
90.00 4 38 5_
90.00 0 15 36
I00.00 6 20 51
100.00 1 16 18
110.00 8 9 Z7
110.00 | 44 1_
FLIGHT TIME Z06.00 ARRIVAL OATE JUN 14 1969
01STANCE 559.453
LEe 57.74 VL 27.857 GAL 7.00 A?L 87.26 HCA 246.50 SNA 130.13 £CE .18167 INC 2.7443 VJ 30.145
LOP 304.21 VP 37.638 GAP 4.68 AZP 91,10 TAL 144.88 TAP 31.38 RCA I06.4_ APO 153.78 V2 34.785
GP 10.76 ?AL 37.29 ?AP 137.10 £T5 11.78 ?AE 128.09 ET£ 170.68 ZAC 78.43 ETC 167.48 CLP-138.22
CLA 24.32 RAL 15.44 RAO 6567.9 VEL 11.980 PTH 2.14 VHP 4.154 0PA 1.29 RAP 344.31 £CC 1.3645
L-| TII4C INJ LAT INJ LONG INJ RT ASC |NJ A_TH INJ TIME PO CST T_N INJ 2 LAT INJ 2 LONG
3123.84 -27.00 105.36 247.39 81,14 fl 30 56 2523.8 -27.95 96.82
3997.95 -6.44 160.66 240.35 62.37 I 22 14 3398.0 -10.09 153.89
2795.00 -29.14 61.50 247.72 83.02 7 7 26 2195,0 -29.80 72.76
3802.02 -4.5fl 145.23 239.32 60.42 2 19 40 3202.0 -8.45 138.62
2455.27 -34.10 56.18 248.21 81.48 8 50 22 1855,3 -34.07 46.93
3714.52 -.32 135.97 236.69 55.82 2 46 6 5114.5 -4.80 129.76
OIFFER_NTIAL CCRR_CTICI_ Ni0-COI._,_ £_CUTICN ACCURACY
TCE 2.3691 TRA 5.4536 TC3-|.9207 8AU .5735 ,_T 5733.9 S_ 760.3 ,%3 1026.5
ROE -.0151 RRA -.5411RC3 .2496 FAU .06528 RRT -.8746 RRF -.8737 RTF .9930
r0£ 4.9055 FRA 7.4738 FC3-2.5519 BSP 180£7 `%6 5784.1R_3 .0034 RI3 -.9930
BO£ 2.5692 6RA 3.4957 8C3 1.9369 FSP -3769 ,%1 5772.5 _ 366.1 THA 173.36
LAUNCH OATE NOV 2_ 1968 FLIGHT TIME 208.00
P_.LIOCENTRIC CONIC DISTANCE f16fl,502
RL 147.80 LAL .(30 LC_. 57.74 VL 27.846 GAL 7.21 AZL 87.19 P_A 249.86 ,_4A 1_0.05 ECC .18466
RP IO8.95 LAP -2.64 LCP 307.37 VP 37.628 GAP 5.12 AZP 90.98 TAL 144.37 TAP 34.02 RCA 106.04
RE 103.240 GL 16.37 GP 10.O2 ZAL 36.91 2AP 140,14 ET5 12.20 2AE 126.51 ET£ 171.56 ZAC 78.75
PLAN[TOCENTRIC CONIC
C3 23,144 VHL 4.811 OLA 24._2 RAL 15.86 RA0 6567.9 VEL 12.0_'Z PTH 2.15 VHP 4.355 OPA .67
LNCH AZMTH LN_H TINE L-I TII4E INJ LAT INJ _ INJ RT A_ INJ A214TH INJ T_I4_ PO CST TIM
90.00 4 37 8 3146.28 -26.76 106.95 248.64 80.37 5 29 34 2546.3
_0.00 0 20 39 399_.90 -6.47 160.61 241.flfl 62.37 I 27 16 3396.9
100.OO 6 19 44 2815.51 -28.96 83.00 249.02 82.25 7 6 39 2215.5
I00.OO I 20 45 _02.gO -4.52 145.21_ 240.48 60.42 2 24 8 3202.9
110.00 8 9 10 2473.14 -_L4.04 57.57 249.60 86.66 8 50 23 1873.1
110.OO 1 47 48 3718.04 -.18 136.16 237.79 55,82 2 49 46 3118.0
OIFFERENT|AL CORRECTION5 NI0-(OURSI_ £_ECUTION ACCURACY
TOE 2.5106 TRA 3.6690 TC3-1,8941 8AU .5901 ,%T 5945.9 S_ 690.7 ,%3 940.6
ROE .02_O RRA -.5013 RC3 .2215 r_U .05775 RRT -.839_ RI_ -.8380 RTF .9927
FOE 4._865 FRAT.OJ69 FC3-2.1602 8.SP 18765 _ 5983.9 R23 .0020 R13 -.9927
802 2.5108 ERA 5.7031 8C5 1.9070 F_IP -3450 ,%1 5972.2 ,%2 373.2 THA 174.40
ORBIT OETER_IINATION ACCURAC_
ST 5199.8 SR 217.8 55 2398,3
CRT -.5074 DR5 .5222 CSY -.9998
LSA 4000.2 _SA 189.8 5SA J2.6
ELl 5,_01.7 ELI 187.5 ALF 178.02
ARRIVAL OATE JUN 16 1969
INC 2.8139 Vl 30.145
APO 154.07 V2 34.784
£TC 167.32 CLP-141.21
RAP 544.75 [CC 1.3809








ST 3519.6 SR 199,4 55 2302.4
CRT -.28_(3 CRS ._O62 CST -.9998
LSA 4040.2 NSA 193.6 5SA 12.7
ELI 3520.1 EL2 190.9 ALF 179.00
LAUNCH OATE NOV 20 1968 FLIGHT TINE 210,00 ARRIVAL OAT[ JUN 18 1969
HELIOCENTRIC CONIC 0]$TANC[ 571.519
RL 147.80 LAL .00 LOt. 57.74 VL 27.834 GAL ?.4fl AZL 87.1_ H(A 252.82 S_A 129.97 ECC .18795 INC 2.8807 V| 30.145
RP 108.95 LAP -2.75 LOP 310.54 VP 37,619 GAP 5.57 AZP 90.85 TAL 143.85 TAP 36.65 RCA 105.54 APO 154.59 v2 34.783
RC 105.645 GL 16.56 GP 9.35 ZAL 36.49 ?AP 142.96 ETS 12.62 ZAE 125.09 ET£ 172.29 ZAC 79.26 ETC 167.17 CLP-143.99
PLAN_.T_.ENTRIC CONIC
C5 24.250 VHL 4.924 OLA 24.69 RAL 16.31 RA0 6568.0 VEL 12.068 PTH 2.16 VHP 4.570 0PA .20 RAP 345.55 ECC 1.3991
LNCH AZMTH LNCH TIME L-I T[NE INJ LAT INJ LONG JNJ RT A,_ INJ A2'NTH INJ TII_ PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 4 36 10 3167.59 -26.51 108.45 249.98 79.66 5 28 57 2567.4 -27.67 99.97
90.00 0 25 17 3998.65 -6.42 160.70 242.82 62.56 I 51 56 3598.6 -10.07 153.93
I00.00 6 19 16 2834.97 -28.77 84,4J 250.41 81.53 7 6 51 2255.0 -29.65 75.72
10(3.O0 1 24 52 3_O6.28 -4.40 145.47 241.72 60.40 2 28 18 3206.5 -8.31 158.86
110.00 8 9 24 2490.40 -33.96 58.91 251.08 85.87 8 50 54 1890.4 -54.16 49.67
110.00 1 51 13 3723.62 .03 136.45 238.96 55.82 2 53 17 31,23.6 -4.45 1}0.23
0IFFERENTIAL CORR[CTIONS MI0-COURE EX[CUTION ACCURACY _81T 0ETERMINATION ACCURAC_
TOE 2.6440 TRA 5.8828 T(3-|.8598 8AU .6064 ,%T 6127.0 SGR 632.0 ,%3 861.3 ST 5419.5 SR 194.3 S$ 2207.0
ROE .O648 RRA -.4659 RC5 .1976 FAU .05120 RRT -.7981RRI r -.7955 RTF .9924 CRT -.0550 CRS .0717 CST -.9998
FOE 4.2820 FRA 6.5947 FC5-1.8280 8SP 19472 ,%8 6159.6 R23 .0008 R13 -.9924 LSA 4069.6 NSA 197.1 $SA 12.6
OOE 2.6448 ERA 5.9107 8C3 1.8703 FSP -3172 ,%1 6147,9 ,%2 379.5 THA 175.28 ELl 3419.3 EL2 194.0 ALF 179.83
LAUNCH OATE NOV 2_ 1968 FLIGHT T|f4_ 212.00 ARRIVAL DATE JUN _ 1969
H[LIOC[NTRIC CONIC DISTANCE 577.502
RE 147.80 LAL .00 LOL 57.74 VL 27.821 GAL 7.71 AZ_L 87.05 H_A 255,98 SMA 129.88 ECC .19157 INC 2.9455 Vl 30.145
RP 108.95 LAP -2.86 LOP 313.70 VP 37.610 GAP 6.02 A21_ 90,71 TAL 143.27 TAP 39.25 RCA 104.99 APO 154.76 V2 34.783
79.94 ETC 167.05 CLP-146.59RC IO8.O45 GL 16.30 GP 8.76 ZAL 36.04 ZAP 145.59 £TS 13.05 Z_E 123.81ETE 172.90 ZAC
PLAN(_TCX_ENTRIC CONIC
C5 25.479 VHL 5.048 DLA 24.82 RAL 16.81 RAO 6568.0 V_L 12.118 PTH 2.17 VHP 4.798 OPA
LNCH AZMTH LNCH TIM_ L-I TIME INJ LAT |NJ L.OF_ |NJ RT A_ INJ A2_ITH INJ TIM[
90.00 4 55 54 3187.25 -26.26 109.85 251.40 79.01 5 29 2
90.00 O 29 30 4003.09 -6.2B 160.95 244,15 62,33 1 36 15
10(3.00 6 19 26 2853.48 -_8.58 85.76 251.87 80.85 7 6 59
JO0.O0 I 28 39 3812.09 -4.21 145.79 243.01 60.38 2 32 II
110.00 8 IO 8 2507.14 -33.87 60.21 252.63 85.11 8 51 55
110.00 1 54 27 5131.19 .32 136.84 240.19 55.82 2 56 38
01FFERENTIAL CC_R[CTION5 HID-COUR_ EX[CUTION ACCURAC_
TOE 2.7738 TRA 4.1OO2 TC5-1.8125 8AU .6203 ,%T 6289.1 S_R 583.0 ,%3 788.9
ROE .J015 RRA -.4345 RC3 .1763 FAU .04513 _T -.7496 RRF -.7462 RTF .9920
FO_ 4.OO14 FRA 6.2120 FC3-1.5334 8SP L;_104 _ 6316.1 R23 -.0005 R13 -.9920
802 2.7756 ERA 4.1251 8C5 1.8211 FSP -2914 ,%1 6_04.4 ,%2 _84.9 THA 176.01
-.15 RAP 546.10 ECC 1.4193








ST 5504.6 5R 199.5 SS 2116.4
CRT .1590 CRS -.1398 CST -.9998
LSA 4094.0 MSA 200.2 5SA JZ.8
ELl 3504.8 EL2 197,0 ALF .52
94
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691
LAUNCH DATE NOV 20 1968 FLIGHT TIME ZI4.00 ARRIVAL CATE JUN 22 1969
HELIOCENTRIC CONIC CISTANCE 583.449
RL 147.80 LAL .DO LOL 57.74 VL 27.B07 GAL 7.99 AZL 86.99 HCA
RP 108.94 LAP -2.95 LOP 316.66 VP 37.600 GAP 6.49 AZP 9(3.57 TAL
RE 110.446 GL 16.20 GP 8.23 ZAL 35.56 2AP 148.04 ETS 13.49 ZAE
PLANE TOCENTRIC CONIC
C3 26.844 VHL 5.181 CLA 24.91RAL |7.34 RA0 6568.1 VEL 12.17S PTH
259.14 SMA 129.78 ECC .19553
142.69 TAP 41.83 RCA 104.40
122.66 ETE ]73.41ZAC 80.77
2.18 VHP 5.039 0PA -.J4
IN] AZMTH IN] TIME PO CST TIM
78.39 5 29 47 2605.9
62.28 1 40 7 3410.2
80.20 7 B 3 2271.1
60.34 2 35 A8 3_20.3
84.37 8 53 23 ]923.5
55.82 2 59 50 3140.7
LNCH AZMTH LNCH TIME L-I TIME IN] LAT INJ LONG IN] RT ASC
90.00 4 36 21 32O5.95 -26.01 I]1.16 252.90
90.00 0 33 17 4010.23 -6.05 161.36 245.53
IO0.O0 6 ZO 11 ZB71.14 -28.38 87.03 253.41
I00.00 I 32 8 38L_.27 -3.93 146.24 244.37
110.00 B 11 19 2523,46 -33.77 61.48 254.26
IIO.00 I 57 29 3740.71 .68 137.34 241.49
DIFFERENTIAL CORRECTIONS MI0-COURS_ EXECUTION ACCURACY
TOE 2.9008 TRA 4.323(3 TC3-1.7544 BAU .6321 SGT 6432.7 SGR 542.1 SG3 723.2
R13E .1358 RRA -.4058 Re3 .1572 FAU .03955 RRT -.6946 RRF -.6904 RTF .9916
FOE 3.7438 FRA 5.8669 FC3-1.2756 BSP 20673 S(,B 6455.5 R_3 -.0015 R13 -.9916
BOE 2.9040 8RA 4.3420 BC3 1,7615 FSP -2677 5GI 6443,B S_2 389.4 THA 176.64
LAUNCH DATE NOV L_] 1968
INC 3.0081 Vl 30.145
APO 155.]5 V2 34.T84
ETC 166.91 CLF-149.Ol
RAP 346.97 £CC 1.44J8








ST 3576.9 SR 211,2 SS 2030.5
CRT .3268 CRS -.3078 CST -.9998
LSA 4113.4 HSA 203.1 SSA 12.8
ELl 3577.6 EL2 I99.6 ALF J.II
FLIGHT TIME 216.O0 ARRIVAL DATE JUN 24 1969
HELIOCENTRIC CONIC
RL 147.80 LAL .00
RP 108.94 LAP -3.04
RC 112.844 GL 16.05
PLANETOCENTRIC CONIC
C3 28.362 VHL 5.326
LNCH AZHTH LNCH TIME
90.00 4 37 26
90.00 O 36 40
1(30.00 6 21 31
I(30.00 I 35 17
110.00 8 12 56
110.00 2 0 2I
DIFFERENTIAL CORRECTIONS
T0£ 3.0264 TRA 4.5536
ROE .1688 RRA -.3797
FOE 3.509J FRA 3.3566
BOE 3.0311 8RA 4.5694
DISTANCE 589.355
LOL 57.74 VL 27.793 GAL 8.29 AZL 86.93 HCA 262.30 SMA 129.68 £CC .19986 INC 3.0696 Vl 30,145
LOP 320.03 VP 37.59! GAP 6.97 A2P 90.41 TAL 142.09 TAP 44.39 RCA 103.76 APO 155.59 V2 34.786
GP 7.75 ZAL 35.05 ZAP |50.35 ETS 13.97 ZAIE 121.62 ETE 173.84 ZAC 8].73 ETC 166.80 CLP-151.29
OLA 24.98 RAL 17.00 RAO 6568,1 VEL J2.237 PTH 2.20 VHP 5.295 0PA -.44 RAP 347.97 ECC 1.4666
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ)4TH INJ TIM[ PC) CST TIM INJ 2 LAT INJ 2 LONG
3223.56 -25.76 112.39 254.48 77.82 5 31 10 2623.6 -27.16 104.O1
4020.O1 -5.74 161.91 246,97 62.22 I 43 40 3420.0 -9.41 155.16
2888.04 -28.18 88.25 255.02 79.60 7 9 39 2288.0 -29.33 79.63
3830.76 -3.58 146.82 245.78 60.30 2 39 8 3230.8 -7.50 140.23
2539.43 -33.66 62.71 295.96 83.64 8 55 15 1939.5 -34.17 53.51
3752.11 1.12 137.93 242.85 55.83 3 2 53 3152.1 -3.37 131.73
NI0-COURS[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TC3-1.6867 8AU .6417 S_T 6560.2 SGR 508.2 S_3 663.6 ST 3637.7 SR 226.4 SS ]949.9
RC3 .|4OO FAU .03444 RRT -.6335 RRF -.6285 RTF .9912 CRT .4514 CRS -.4330 CST -.9996
FC3-1.0514 BSP 21185 _ 6579.9 RZ3 -.OO22 R13 -.9912 LSA 4128.4 MSA _5.5 SSA 12.8
BC3 1.6925 FS,P -2459 SGI 6568.2 SGZ 392.8 THA 177.18 ELI 3639.2EL2 202.0 ALF l .61
LAUNCH DATE NOV 20 1968 FLIGHT TIME 218.00 ARRIVAL C4TE JUN 26 1969
HELIOCENTRIC CONIC
RL 147.80 LAL .00 LOL 57.74 VL
RP 106.93 LAP -3.12 LOP 323.19 VP
RC 115.239 GL 15.88 GP 7.32 ZAL
PLANCTOCENTRIC CONIC
C3 30.052 VHL 5.462
LNO-I AZHTH LNCH TIME
90.00 4 39 I0
90.00 0 39 37
I(30.00 6 23 21
100.(30 1 38 7
110.00 6 I4 56
II0.00 2 3 2
DIFFERENTIAL CORRECTIONS
TOE 3.1342 TRA 4.79(_3 TC3-1.6071 8AU .6476
ROE .2003 RRA -.3555 RC3 .1242 FAU .02959
FOE 3.2989 FRA 5.2811 FC3 -.8525 BSP 21570
80C 3.1605 8RA 4.BO92 8C3 1.6118 FSP -2252
LAUNCH DATE NOV 20 1968
OISTANCE 595.220
27.777 GAL 8.63 AZL 86.87 PICA 265.46 SMA ]29.57 ECC ,20458 INC 3.1301 VI 30.145
37.582 GAP 7.47 AZP 90.25 TAL 141.47 TAP 46.93 RCA 103.06 APO 156.08 V2 34.789
34.52 ZAP 152.52 ETS 14.49 ?A£ 120.69 ETE 174.22 ZAC 8_.R1ETC 166.70 CLP-153.43
0LA 25.01 RAL 18.49 RA0 6568.2 VEL 12.306 PTH 2.22 VHP 5.564 0PA -.44 RAP 349.06 £CC 1.4946
L-I TIME IN] LAT IN] LONG IN] RT AS_ INJ AZMTH INJ TIME PO CST TIM IN] 2 LAT IN] 2 LONG
3240.17 -25.52 113.55 256.14 77.29 5 33 10 2640.2 -27.02 105.20
4032.36 -5.35 162.61 248.46 62.15 1 46 50 3432.4 -9.03 155.87
2904.26 -27.98 89.41 256.72 79.02 7 11 45 2304.3 -29.21 _O.82
3843.51 -3.13 147.52 247.25 6(3.26 2 42 ]I 3243.5 -7.06 140.94
2555.18 -33.53 63.92 257.74 82.94 8 57 31 1955.2 -34.|5 54.73
3765.36 1.63 138.62 244.27 55.85 3 5 47 3165.4 -2.86 132.42
MI0-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SGT 6675.9 SGR 480.1 S_3 610.1 ST 369l.] SR 242.8 SS 1876;0
RRT -.5672 RRF -.5613 RTF .9908 CRT .5419 CRS -.5243 CST -,9996
SG8 6693.1 R23 -.0031 RI3 -.9907 LSA 4142.4 HSA 207.5 SSA 12.7
SGI 6681.5 _2 395,1 THA 177.66 ELI 3693.5 EL2 204.0 ALF 2.05
FLIGHT TIME 2_0.00 ARRIVAL CATE JUN 28 1969
HELIOCENTRIC CONIC
RL 147.80 LAL .00 LCt. 57.74 VL
RP 108.92 LAP -3.19 LOP 326.36 VP
RE I17.630 GL 15.67 GP 6.93 ZAL
PLANETOCENTRIC CONIC
C3 31.938 _ 9.651
LNC_ A2'MTH LNCH TIME L-I TIME INJ LAT
90.00 4 41 2_ 3255.87 -25.28
90.00 0 42 |0 4047.24 -4.87
100.00 6 25 41 2919.88 -27.77
100.00 1 40 _ _58.46 -2.64
II0.00 8 17 18 2570.70 -33.40
llO.OO Z 5 32 3780.4| 2.20
DIFFERENTIAL CORRECTION8
TOE 3.2784 TRA 3.0459 TC3-1.5252 8AU .6529
ROE .2310 RRA -.3325 RC3 .II02 FAU .02537
F0E 3.1033 FR4 5.0303 FC3 -.6878 BSP 22000
8OE 3.2865 BRA 5.0569 BC3 1.5292 F._ ° -2073
01STANCE 601.O_6
27.762 GAL 8._ AZL 86.81HCA 268.62 SHA 129.46 ECC .20972
37.574 GAP 7.98 AZP 90.08 TAL 140.84 TAP 49.46 RCA 102.31
33.97 ZAP 154.56 ETS 15.07 ZAE 119.84 ETE 174.55 7AC 84.00
INC 3.1002 Vl 30.145
APO 156.61 V2 34,792
ETC 166.6] CLP-155.46
OLA 25.02 RAL
IN] LONG IN] RT AS( INJ AZNTH INJ TIME
114.63 257.87 76,80 5 35 44
163.44 250.00 62.07 1 49 38
_0.52 258.48 78.46 7 14 21
148.34 248.76 60.21 2 44 57
65.11 259.59 82.25 90 8
139.41 24_,74 55.88 3 8 32
MIO-CCURSE EXECUTION ACCURACY
SGT 6774,2 SGR 456,9 5G3 561.1
RRT -,4_3 RRF -.4898 RTF .9903
,_ 6789.6 R_3 -.O039 RI3 -.9903
SGI 6778.0 $62 396.4 THA 178.08
19.I0 RAO 6568.3 VEL 12.382 PTH 2.24 VHP 5.849 0PA -.35 RAP 350.25 ECC 1.5256








ST 3130.8 SR 259.5 5S 1804.4
CRT .6088 CRS -.5919 CST -.9997
LSA 4147.0 MSA 209.2 554 12.7
ELI 3734.1 EL2 205.7 ALF 2.43
95
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69
LAUNCH DATE NOV Zl |_8 FLIGHT 7INE 70.00 ARRIVAL DATE JAN 30 J969
H[L |OEENTRIC CONIC
RL |47.77 LAL o00 LOL
RP 107.68 LAP °64 LOP
RC 99,759 GL .72 G_
PLANE TOC[NTRI C CONIC
C3 441 .00Z VHL Zl .000
LNCH ATNTH LNCH TINE
90.00 7 10 43
90.00 18 45 58
]00.00 8 31 21
100.00 90 8 Z
llO.O0 9 37 57
1i0.00 2! 17 35
DISTANCE IZ3.540
58.75 VL 14.Z50 GAL 37.97 AZL 68.65 t.kCA 28.59 5tAA
87.33 VP 29.3Z7 GAP -58.53 A?P 88.82 TAL 172.73 TAP
-1.04 ZAL 64.29 ZAP _8,35 ETS 176.47 ZAE 128.58 ETE
83,30 £CC .66646 IN£ 1,3466 Vl 30.!5t
20J.32 RCA 11,12 APE) 155.48 VZ 35,193
163.78 ZAC 47.71ETC 155.33 CLP 38.34
OLA -|.34 RAL 354.63 RAO 6572.Z EL 23.713 PTH 3.30 VHP 3!.903 OPA -72.37
L-! T|l_ |NJ LAT INJ LONG ZNJ RT AS_ INJ A2_4TH INJ TII41E PO (ST TIN
2781.35 -28.12 _0.46 260.12 93.49 7 37 4 2181.3
55_0.63 26.37 256.38 261.76 89.99 20 17 59 49210.6
2521.26 -29.69 61.23 2(_0.0J 93.63 9 13 22 192i.3
5255.94 29.69 236.91 261.76 89.2100 21 35 38 4655.9
2312.77 -33.97 45.06 259.67 94.06 10 16 3(3 1712.8
5037.210 34.18 2210._ 261.74 89.65 22 4! 52 4437.2
DIrFERIENTIAL CORRECTIONS NI0-(.OUR_ £_ECUTJON ACCLMACY
TOE-I.0023 TRA-2.3511 TC3 -.J049 8AU .6191 _T 825.0 S_R 460.0 _3 21.7
ROE-1,4855 RRA .7933 RC3 -.O0_K] FAU .01026 RRT -.0496 _ .0444 RTlr -.6153
rOE .3852 FRA .7774 rE3 -.O2101 8SP 1949 5_8 944,6 F_3 -.0002 R13 .6155
_32 1.79210 BRA 2.4814 8C3 .I050 FSP -44 _1 823,5 _ 459.2 THA 177.70
RAP 308.92 ECC 8.2578








ST 334.7 _R 410.5 55 338.7
CRT .7156 CRS .7623 CST .9958
LSA 587.2 NSA 224.2 SS4 14.Z
ELl 492.5 EL2 194.8 ALF 33.01
LAUNCH OATE NOV 21 1968 FL1C, PIT TII4E 72.00 ARRIVAL O4TE FEB 1 1969
HELIO(_ENTRIC CONIC 0ISTANCE 126.620
RL !47.77 LAL .00 LCL 38.75 VL 15,086 GAL 35.98 AZl. 88.4Z HCA 31.82 _ 64.61 £CC .64270 INC 1.5768 Vl _0.151
RP t07.63 LAP .83 LOP 90.56 VP L:_.9'$0 GAP -5_._ AZP 88,_ TAL 171.78 TAP 2103.60 RCA 13.3J APO 153.90 VE 35._02
RC 97.535 GL .95 GP -1.06 7AL 6_.8_ 7AP _.8| ET$ 176.44 ZA_ J_._8 ETE 184.10 ZAC 44.29 ETC 156.09 CLP 36.80
PLAhI_ TO_NTRJ C CCNIC
C3 406._9_ _ 210,17_ OLA -.75 RAL 35_.87 RAO 6572.1 VI[L Z2,982 PTH 3.27 VHP _0,8|2 OPA -22.02 RAP 310.7! ECC 7.6964
LNCH ATMTH LNCH TII4E L-I TII_ INJ LAT |NJ LO_ INJ RT A_C _NJ A2NTH INJ TI14[ PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 7 9 48 2798.23 -28.18 8J.?0 261.19 92.88 7 56 26 2198,2 -27.49 73.10
90.OO 18 56 43 5488.75 28.29 2_4.05 _1.99 88.82 210 28 12 4888.8 27.63 243.41
100.00 8 _0 48 2336.97 -29.75 _.._ 261.10 93.02 9 13 5 1937.0 -29.02 53.66
!_.00 20 18 24 522_.2_ 29.87 2_4.63 261._5 88.70 _1 45 30 4625.2 29.37 225.86
110.00 9 38 14 2325.85 -34.03 46.08 _.81 g3.46 10 17 0 1725.9 -33.18 36.94
!10.00 21 27 27 _00_.13 34.19 218.O9 L_1.83 88.35 22 50 36 4409.1 33,54 208.90
0IFrER_NTIAL CCRR[CTIO_ NZ0-C_U_SI_ _]_(UT|ON ACCURACY (_BZT 0ETERNfNATION ACCURACY
7DE-1.0134 TRA-2.3804 TC3 -.1123 8AU .6115 _T 863.3 _ 466.3 _3 23.4 ST 352.4 SR 415.4 SS 355.0
ROE-1.44_7 RRA .7770 RC3 -.00_9 _AU .0J022 RRT -.0_09 _ .04_ RTI _ -.6338 CRT .7147 CRS .7636 C$T .9957
rOE ,4022 FRA ._]_4 FC3 -.0217 _SP _362 5_ 981.1 _3 -.0004 R13 .6339 kS4 607.9 MSA 2_0.3 554 14.4
802 1.7638 _'A 2.5040 6C3 .1124 FSP -48 SGJ 863.7 SG2 465.4 THA 177.78 ELI 505.7 EL2 202.5 ALF 5!.51
LAUNCH DATE NOV 21 1968 FLIGHT TI_4[ 74.00 ARRIVAL DATE FEB 3 1969
HELrOCENTRIC CONIC DISTANCE 133,848
RL 147.77 LAL .D_ LOL 58.75 VL 15.877 GAL 34.17 AZL 68,23 HCA 35.06 5_A 85.95 ECC .81835 INC 1.7686 Vl 30.15_
RP 107.63 LAP 1.02 LOP 93,80 VP 30.366 GAP -53,56 AZP 88.55 TAL 170.83 TAP 2105.69 RE4 !5.61 APO 156,28 v2 3fi.2]D
RE 95.312 GL 1.20 GP -1.09 ZAL 6J.4_ 7AP 3_.]0 ETS i76.4! ZAE 128.04 _TE 164.43 ZAC 45,90 ETC !56.80 CLP 35.28
PLAN_TOCENTRIC CONIC
C3 375.628 VHL 19.38! DLA ,03 RAL 337.05 RAD 6572.0 VEL 22,292 PTH 3.25 VHP 29.756 0PA -21.65 RAP 312,52 £CC 7.!819
LNCH A_MTH LNCH 7II42 LoI TD4£ INJ L4T INJ LONG INJ RT ASC INJ 4214TH INJ 711_ PO CST TIN _NJ 2 LATINJ 2 LONG
90.00 7 8 45 28|4,45 -28.23 82.88 262.16 92.28 7 55 40 2214.4 -27.62 74.27
90.00 19 7 13 5456.73 28.23 231.71 262.15 87.65 210 38 9 4856.7 27,60 243.09
I(30.00 8 30 7 2_32,02 "29.B0 63.51 262.11 92.44 9 12 39 1952.0 -29.15 54.76
100.00 20 28 32 5194.38 29._0 232.34 262.07 87.50 21 55 7 4594.4 29.13 223.60
!10.O0 9 38 23 2338.31 -34.08 47.05 261.87 92,88 10 17 22 1738.3 -33.30 37.90
I_0.00 21 36 45 4980.86 34.07 215.89 _61.63 87.05 22 59 46 4380.9 33,29 206.74
D_FFERENTIAL CORR£CTION5 MID-COURSE £_Q[CUT_ON AC(URACY OR_T DETERMINATICN ACCURACY
T02-I.0214 7RA-2.4072 TC3 -.11_ BAU .6015 S_T 901.3 SC_ 472.0 S_3 25.1 S7 370,I SR 419.8 SS 37!.2
ROE-1.4017 RRA .7595 RC3 -.0068 FAU .01021 RRT -.0526 Rf_ .0475 RTT -.6516 CRT .7129 CR$ ,7646 CST .9955
rOE .4191FRA .8353 re3 -.0235 BSP 2256 5_ 1017.5 R_3 -.0003 RI3 .6517 LSA 628.5 _54 236.2 SSA 14.6
BOE 1.7343 _RA 2.5241 BC3 .1J98 FSP -53 SGI 901.8 5G2 471.1 THA 177.83 ELI 518.7 EL2 2!0.0 ALr 50.03
LAUNCH DATE NOV 21 1968 _LI(d.IT T|NE 76.00 ARRIVAL DATE FE_ § J969
H_LIOCENTRIC CONIC
RL 147.77 LAL .00 COL 58.7_ VL
RP 107.60 LAP 1.210 LOP 97.03 VP
RC 93.090 GL 1.45 GP -1.1| 7AL
PLANETOCENTRIC CC_q1C
C3 346.933 W4L 18.626
LNO_ AZlqTH LNCH TINE
90.00 7 7 35
9O.OO 19 17 28
100,00 "8 29 18
!00.00 2O 38 2_
110.00 9 38 24
110.00 21 45 49
DIFFERENTIAL CORRECTIONS
T0£-1.0321 TRA-2.437| TC3 -.1274 eAU ._9_I
ROE-1.3594 RRA .7410 RC3 -.0079 FAU .01019
FOE .4366 FRA .8630 FC3 -.02_4 BSP 2391
_E 1.7068 8RA 2.5473 B_3 .1277 FSP -58
OISTANC1E 139.213
16.624 GAL 32.53 A2'L 88.07 HCA 38._0 SMA 87.32 ECC ,79362 INC 1.9319 Vl 30.J5!
30.772 GAP -51,28 A2'P 88.48 7AL 169.87 TAP 208.17 RCA 1_.D2 APO 156.62 VZ 35.ZJ_
60.10 ZAP 33.81ET5 176,_6 ZAE 127.86 ETE 184.78 ZAC 47.54 £TC 157.4_ CLP 33.79
OLA .80 RAL 358,19 RAO 6_71.9 VlEL 21.639 PTH 3.22 VHP 28.734 OPA -21._6 RAP 314.35 ECC 6,7096
L-I TJN[ INJ LAT INJ _ _NJ RT A_C INJ A2'MTH INJ TIkl[ PO CST TIN INJ 2 LATINJ 2 LONG
2830.00 -28.27 84.0_ 263.09 91.72 7 54 45 22_0.0 -27.73 75.39
_4_4._| 28.12 249.35 262.23 86.48 210 47 52 4824.5 27.33 240.78
2568.42 -29.84 64.38 263.03 91.88 9 12 5 1966,4 -29.26 55._?
516332 29.68 2_0.03 262,12 86.29 22 4 29 4563.3 28.85 221.33
23_0.14 -34.11 47.97 _62._5 92.34 10 17 34 1750.1 -33.41 38.80
49_2.36 33.93 213.67 261.77 85.74 23 8 _2 4352,4 32.99 204.57
MIO-COURSE EXECUTION kCCUR4CY ORBIT DETERNIN4TION ACCURACY
S_T 942._ S(J_ 477.2 S_3 27.0 ST 389.3 SR 423.7 SS 388.0
RRT -.05_8 RIR_r .0488 RTF -.66210 CRT .7116 CRS .7657 CST .9953
S_ 1056.4 _3 -.0005 R13 .6691 LSA 650.4 HS4 241.8 SSA 14.8
S_J 942.9 S¢,2 476.3 THA 177.91 ELI 532.7 EL2 217.6 ALF 48.40
96
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69
LAUNCH GATE NOV 2J 1968 FLIGHT TIME 78.00 ARRIVAL CATE FEB ? ]969
HELIOCENTRIC CONIC
RL 147.77 LAL .DO
RP 107.58 LAP 1.37
RC 90.87? GL 1.72
PLANETOCENTRIC CONIC
C] ]20.559 VHL 17.904
LNCH AZNTH LNCH TIME
90.00 7 6 17
90.00 19 27 29
1(30 .DO 8 28 21
100.00 20 48 6
110.00 9 58 16
llO.O0 21 54 40
OISTANC£ I44.713
LC_.. 58.75 VL 17.331 GAL ]].OZ AZL 87.93 HCA 4J.54 .S_4A 88.72 ECC .76868 [NC 2.07]4 V] 30.15]
LOP 100.27 VP 31.168 GAP -49.I1 AZP 88.45 TAL 168.92 TAP 210.46 RCA 20.52 APO 156.92 V2 35.225
GP -1.]4 ZAL 58.80 ZAP 32.34 ETS 176.]1ZAE 127.74 ET£ 185.14 ZAC 49.22 [TC 158.]2 CLP ]2.32
CLA 1.56 RAL 359.28 RAO 6571.8 VEL Z|.02I PTH ].19 VHP 27.744 OPA -20.84 RAP 316.20 ECC 6.2756
L-I TIME |NJ LAT IN] LONG |NJ RT A_. IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
2844.89 -28.29 85.10 263,91 91.17 7 53 42 2244.9 -27.83 76.47
5392.05 27.96 246.99 262.2fl 85.3| 20 57 ZI 4792.1 27.0l 238.45
2580.17 -29.87 65.60 263.87 91.34 9 11 21 1980,2 -29.36 56.83
5132.00 29.52 227.72 262.|0 85.06 22 I3 38 4532.0 28.53 219.06
2361.34 -34.14 48.85 263.73 91.82 10 17 37 1761.] -33.51 39.66
4923.60 33.78 211.44 261.64 84.43 23 16 44 4]23.6 32.64 202.39
DIFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE-1.0428 TRA-2.4674 TC] -.1355 BAU .5821 S_T 985.3 SC_ 481.7 SG3 29.0 ST 409.5 SR 427.1 SS 405.J
ROE-1.3170 RRA .7216 RC] -.0091 FAU .01018 RRT -.0549 RRF .050| RTF -.6858 CRT .7102 CR$ .7667 CST .9951
FOE ,4545 FRA .8953 FC] -.0275 8SP 2531 _ IO96.7 R23 -.0007 RI3 .6859 LSA 673.0 MSA 247.1 SSA |5.0
BOE 1.6798 _A 2.5707 8(3 .I358 FSP -63 $G1 985.8 _2 480.8 THA 177.98 ELl 547.3 EL2 225.0 ALF 46.69
LAUNCH DATE NOV 21 I968 FLIGHT TIN[ BO.00 ARRIVAL DATE FEB 9 1969
HELIOCENTRIC CONIC DISTANCE 150.333
RL 147.77 LAL ,OO LOL 58.75 VL 17.998 GAL _3.61 AZL 87.80 PICA 44.78 SMA 90.14 [CC .74368 INC 2.1980 V] 30.151
RP 107.56 LAP J .55 LOP 103.5| VP ]1.551 GAP -47.05 AZP _.44 TAL 167.98 TAP 212,75 RCA Z].IO APO 157.18 v] 35.232
RE 88.659 GL 2.00 GP -1.17 ZAL 57.55 ZAP ]0.89 ET$ I76.24 ZAE 127.69 [TE 185.52 ZAC 50.92 ETC 158.73 CLP ]0.87
PLANETOEENTRIC CONIC
C} 296.291 VHt,. I7.213 OLA 2.32 RAL 33 RA0 6571.7 VEL 20.435 PTH 3.16 VHP 26.783 OPA -20.40 RAP 318.06 ECC 5.8762
LN_ A2'NTH LIW_H TIME L-Z TINE IN] LAT IN] LONG IN] RT A,f_ ZNJ AZNTH IN] T|NE PC) CST TIM IN] 2 LAT IN] 2 LONG
g_.OO 7 4 _O 2859,14 -28.31 86.15 264.65 gO,65 7 52 29 2259.1 -27.92 77.50
90.00 19 57 17 5359.32 27.75 244.62 262.L_0 84.13 21 6 }6 4759.3 26.65 236.13
100.OO B 27 16 2593.28 -29.88 66.57 264.63 90.83 9 10 29 1993.3 -29.45 57.79
IOO.OO 20 57 33 5100,41 29.32 225.39 262.O1 63.68 22 22 33 4500.4 28.16 216.78
lIO.O0 9 37 59 2371.92 -]4.16 49.67 264.53 91.33 JO 17 31 1771.9 -33.60 40.47
110.00 _ ] 18 4894.54 33.57 209._0 261.44 83.12 23 24 53 4294.5 32.25 200.22
DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.0532 TRA-2.4972 T(3 -.14_ BAU .5713 SGT 1029.6 Sr.,R 485.6 S_;3 31.2 ST 430.6 SR 429.9 ss 422.5
R02-1.2744 _A .7013 RE3 -.0104 F_U .01019 _RT -,0559 _ .0513 RTF -.7019 CRT ,7089 CRS .7677 CST .9949
FOE ,4728 FRA .9260 FC3 -.0298 BSP 2686 ,SG8 1138.4 R_3 -.OO09 R13 .7020 LSA 696.4 NSA 252.1 SSA 15.2
BOE | .65]] _A 2.59_ 8C3 .I442 F$P -69 SG| J050.1 $4;2 484.6 THA 178.06 EL1 562.5 EL2 232.2 ALF 44.94
LAUNCH DATE NOV 21 1968 FLIGHT TIME 82,00 ARRIVAL CATE FEB I] ]969
_,ELIO(ENTRIC CONIC DISTANCE 156.069
RL 147.77 LAL .OO LOt. 58.75 VL 18.628 GAL 28.30 AZL 87.69 HCA 48.02 SMA 91.58 ECC .71877 INC 2.309! Vl 30.J5I
RP 107.54 LAP 1.72 LCP 106.75 VP 31.921 GAP -45.06 AZP 88.46 TAL 167.0_ TAP 215.06 RCA 25.75 APO 157.40 V2 35.238
RE 86.453 GL 2.29 GP -1.2l ZAL 56.34 ZAP 29.47 ETS 176.15 ZAE 127.69 ETE 185.9_ ZAC 52.64 ETC 159.31 CLP 29.45
PLANE TCCENTRIC CONIC
C3 273.939 VHL |6.551 CLA ].07 RAL 1.33 RAO 6571.6 V[L 19.881PTH 3.13 VHP 25.851 OPA -]9.94 RAP 319.93 ECC 5.5083
LNCH AZMTH LNCH TIME L-I TINE IN] LAT IN] LCI_ |NJ RT A._ IN] A_.ITH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
90.00 7 3 14 2872.77 -28.32 87.|4 265.]0 90.15 7 51 7 227_.8 -28.00 78.49
90.00 19 46 52 5326.26 27.50 242.23 262.08 82.96 2I 15 39 4726.3 26.24 233.79
lOO.OO # 26 1 2605.78 -29.89 67.50 265,30 90.34 9 9 27 L_O$.B -29,52 58.71
1OO.00 21 6 47 50_.48 29.06 223.06 261.85 82.67 22 31 15 4468.5 27.74 214.50
liD.D0 9 37 ]3 2181.88 -34.17 50.45 265.24 90.87 10 17 15 1781.9 °33.67 4J.24
110.OO 22 1| 44 4865.14 33.]0 206.95 261.18 81,61 23 32 49 4265.1 5|,81 198.03
DIFFERENTIAL CCRRECTIONS NID-C(XA_SI[ [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY
T02-1.0636 TRA-2.5269 TC3 -.I524 BAU .55_g S_T 1075.8 5GR 4_.8 S_3 33.5 ST 452.6 SR 432.2 SS 440.4
R_E-1.2117 RRA .680] RE] -.01|9 FAU .01022 RRT -.0567 _ .0524 R1T o.7174 CRT .7075 CR$ .7686 CST .9947
FOE .49J5 FRA .9574 FC3 -.0323 8SP 2845 S_ 1|81,7 _3 -.0012 R13 .7!75 LS4 72'0.7 MSA 256.7 SSA ]5.4
_OE 1.6273 _A 2.6169 8C3 .1529 FSP -75 ._l 1076.3 ._2 487.8 THA 178.14 ELI 578.4 EL2 239.0 ALF 43.J 3
LAUNCH DATE NOV 21 1968 FLIGHT TIME 84.00 ARRIVAL _ATE FEB 13 1969
HELIOCENTRIC CONIC
RL 147.77 LAL .O0
RP 107.53 LAP 1,88
RE 84.254 GL 2.59
PLANETC(ENTRIC CONIC
C3 25].337 _ 15.917
LNCH AZMTH LN_H TIME
90.00 7 1
90.OO 19 56 16
1OO.00 8 24.37
100.00 21 15 49
110.00 9 _6
110.00 Z'Z 19 58
OISTANCE 161.915
LOL 58.75 VL 19.L_3 GAL _.0_ A2'L 87.59 H_A 51.26 ._4A 93.02 ECC .69404 INC 2.4095
LOP 109.99 VP 32.277 GAP -43.21 AZP 88.49 TAL 166.10 TAP 217,37 REA 28.46 APO 157.5_
GP -1.24 ZAL 55.|7 ZAP _8.O6 ETS 176.05 ZA,E 127.76 ETE 186.34 ZAC 54.39 ETC 159.85
OLA 5.82 RAL 2.29 RAO 6371,5 VEL 19,356 PTH 3,t0 VHP 24,947 0PA -19.46 RAP ]21,81
Lo_ TIME INJ LAT INJ LONG INJ RT A,_. INJ A2'I4TH INJ TINE PO CST TIM INJ 2 LAT
2883.79 -28.32 B8.10 265.87 89.67 7 49 35 2285.8 -2_.06
5292.83 27.20 239.83 261.89 81.80 21 24 29 4692.8 25.78
_617.6_ -29.89 68.38 _65.88 89.87 9 8 15 2017.7 -29.59
50_NL19 28.76 LP'ZO.70 L_1.63 81.47 22 39 45 4436.2 27.28
2391.24 -34.16 51.18 265.87 90.44 10 16 49 1791.2 -33.74
4835,37 ]2.99 204.68 260.85 B0.50 23 40 33 42]5.4 31.33
DIFFERENTIAL CORR1ECTION_
TOE-J.0740 TRA-2.5563 TC3 -.1612 BAU .5478
ROE-1.1889 RRA .6587 RC3 °.0J35 FAU .01026
FOE .5107 FRA .9895 FC] -.0351 BSP ]006




MID-COt, IRE EXECUTION ACCURACY
.SGT 1124.0 S6R 491.4 .SG3 36.0
RRT -.0574 RRF .O534 RTF -.7323
SC_ IL_6.7 R23 -.(]1_15 R|3 .7324










ST 475.7 SR 433.9 SS 458.6
CRT .706] CRS .7695 CST .9945
LSA 746,0 MSA 260,9 SSA 15.6
ELI 595.2 EL2 245.5 ALF 4].29
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL, 4. 1968-69_
LAUNCH DATE N0V ZI 196_
HELIC_ENTRIC CONIC
RL 147.77 LAL .00
RP 107.51 LAP 2.04
RC 82.065 GL 2.91
PLAN[TC_ENTRIC C_IC
C3 234.335 VHL I_._
LNCH AZMTH LNCH TIHE
90.00 6 59 34
'£_.00 20 5 2_
100.00 8 23 3
lO0.OO 21 24 40
110.00 9 36 12
110.00 22 28 1
FLIGHT TIME _6.00 ARRIVAL CATE FEB 15 1969
0[_TANC£ J67.858
LOL 58.75 VL 19.785 GAL 25.90 AZL 87.50 HCA 54,51 SHA 94.47 ECC .66959 INC 2.5012 vi 30.15t
LOP 113.23 VP 32.620 GAP -4|.42 A_P 88.55 TAL |65.18 TAP 219.69 RCA 31.22 APO 157.73 V2 35.247
GP -l.2d 7AL 54,05 Z4P 26.67 ET8 175.92 ZAE 127.89 ET£ 186.78 ZAC 56.16 [TC 160.37 CLP 26.65
CLA 4.56 RAL 3.20 RAO 6571.4 VEL 18.859 PTH 3.07 VHP 24.068 0PA -18.96
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TINE PC) CST TIM
2898.24 -28.31 89,0! 266.35 89.2| 7 47 53 2298.2
5258.99 26.85 237.42 261,64 B0.63 21 33 7 4659.0
2628.96 -29.89 69.LPZ 266.38 89.43 9 6 52 2_329.0
5003,49 28.40 218.}4 261,35 80.27 22 48 4 4403.5
2400.02 -34.18 51.81 266.40 90,04 10 16 13 18130.0
4805.20 32,63 202.40 260.46 79.20 23 48 6 4205.2
RAP 323.70 ECC 4.8566








T0£-1.0836 TRA-2.5842 TC3 -.I70| BAU ,5349
ROE-1.1461 RRA .6365 RC3 -.0152 FAU .01032
FOE .5_O5 FRA 1.0222 re3 -.0381 8SP 3193
BO£ 1.5773 BRA 2.6614 BE3 .1707 FSP -89
HI0-_S[ EXECUTION ACCURACY ORBIT OETERMIN4TION ACCURACY
_T 1173,5 _ 493.3 S(,3 38.7 ST 499.5 SR 434,9 SS 477.3
RRT -.0581RRF' .054_ RTF -.7466 CRT .7049 CRS .7704 CST .9942
,_ |_72.9 R23 -.0017 RJ} .7467 LSA 772.2 M$A 264.6 SSA 15.8
• f,! 117_,9,_2 492.3 THA 178.10 ELI 612.7 £L2 251.5 ALF 39.43
LAUNCH DATE NOV 21 1968 FLIGHT TIHE 88.00 ARRIVAL 04TE FEe 17 1969
HELIOCENTRIC CONIC 01STANCE 173,899
RL 147.77 LAL .O0
RP tO1.50 LAP 2.19
RC 79.887 GL 3.24
PLAMETOC£NTRIC CONXC
C3 216.801 VHL 14.724
LNCH AZMTH LNCH TIM_
90.00 6 57 29
90.00 20 14 30
100.00 8 21 19
100.00 21 33 21
110.00 9 _5 17
110.00 22 35 52
01FFERENTIAL CO_R1ECTION$
TOE-I.0933 TRA-2.6115 TC3 -.1791BAU .5216
ROE-I.I034 RRA .6138 RC3 -.0172 FAU ,01039
FOe .5509 FRA 1.0558 rc3 -.0415 BSP 3376
BOE 1.5535 BRA 2.6827 BC3 .1800 FSP -97
LGL 58.75 VL 20.315 GAL 24.80 AZL 87.41HO, 57.76 ,SNA 95.92 ECC .64551 INC 2.5858 vl 30.151
LOP 1J6.48 VP 32.948 GAP -39.?0 AXP 88.62 TAL 164.27 TAP 222.03 RC4 34.00 APO 157.85 V2 35.251
GP -1.33 ZAL 52.98 ZAP 25,]O ET8 175.77 ZAE 128.09 ETE 187.24 ZAC 57.96 ETC 160.86 CLP 25.27
OLA 5.29 RAL 4.07 RAO 6571.2 VEL 18.388 PTH 3.04 VHP 23.215 0PA -18,44 RAP 325.60 £CC 4.5680
L-I TIME INJ LAT INJ _ |NJ RT AS( INJ AZMTH INJ TINE PO C$T TIN INJ 2 LAT INJ Z LONG
2910.!3 -28.29 89._ 266.75 88.78 7 45 59 2310 .I -28.16 81.21
5224.69 26.44 2_4.99 261.34 79.48 21 41 35 4624.7 24.72 226,74
2639.7i -29.88 70.02 2_;78 89.01 9 5 19 2039.7 -29.70 61 22
49"/'0.34 28.00 215.96 261.00 79.08 22 56 11 4370.3 26.21 207.61
2408.22 -34.18 52.51 266,84 89.66 10 15 _5 1808.2 -33.85 43.28
4774,60 _2._ L_O.i| 2_0.0| 77.90 2_ _5 27 4|74.6 .30.22 191.46
NI0-COUR_ EXECUTION ACCURACY ORBIT 0[TERMINATION ACCURACY
S(;T 1225.1 ,S_ 494.4 S(,3 41.5 ST 524.4 SR 435.4 55 496.6
RRT -,0585 RRF .0_51RTF -°7604 CRT .70_8 CRS .7713 CST .9940
1321.1R"Z) -,0021 R13 .7604 LSA 799.5 MSA 267.9 SSA 15.9
5GI |_5.5 SG2 49_,4 THA 178.39 ELl 631.3 EL2 256.9 4LF 37.55
LAUNCH CA T£ NOV 21 1968 FLIGHT TIME 90.00 ARRIVAL CA TE FEB 19 1969
: HELIOCENTRIC CONIC OIST4NCE 180.029
RL 147.77 LAL .O0 LOL 5_.75 VL 20.8|5 GAL 23.76 A2L 87.34 H(A 6! .oa _A 97.37 ECC .62188 IN( 2,6645 VI 30.151
RP 107.49 LAP 2.]3 LOP ]19.73 VP 33.262 GAP -38.06 AZP 88.71 T_L 163.38 TAP 224.38 RCA 36.82 APO 157.93 V2 35.25=
RE 77,721 GL 3.59 GP -1.38 2AL 51.95 ZAP 23.95 E_S 175.58 7AE 128.37 ETE 187.72 ZAC 59.77 ETC 161.32 CLP 23,91
PL4_IETOCENTRIC CONIC
C_ 200,618 VHL 14.164 OLA 6.03 RAL 4.90 RAO 6571.1 VEL 17.943 PTH 3,O0 VHP 22.385 OPA -17.90 RAP 327.50 ECC 4,3017
LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT AS( INJ A_TH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG
90.00 6 55 12 2921.50 . -28.27 90.71 267.06 88.36 7 43 54 2321.5 -28.20 82.04
90.00 213 23 22 5189.90 25.99 232.54 260.97 78.34 21 49 52 4589.9 24.12 224.37
I00,00 8 19 24 2649.92 -29.86 70.78 267.10 88.61 9 3 34 2049.9 -29,74 61.98
1130,00 21 41 51 4936,71 27.54 213.56 260.60 77.90 23 4 8 4336,7 25,60 205.30
II0.00 9 34 11 2415.87 -34.|8 53.10 267.213 89.30 I0 14 27 1815.9 -33.90 43.87
I10,00 22 43 34 4743.52 31.75 197.80 259.5I 76.61 24 2 37 4143.5 29.58 J89.27
01FFERENTIAL CORRECTIONS MI0-COURE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TDE-1.1057 TRA_.6404 TC3 -.1889 BAU .5092 5(,T 1280.6 _ 494,9 5(,_ 44.6 ST 551.5 SR 435.1 SS 516.6
ROE-I.0608 RRA .5908 RC3 -.0J93 FAU .01047 RRT -.058} RRf' .0557 RTF -.7734 CRT .7032 CR$ .7723 CST .9938
FOE .5725 FRA 1.0906 FC3 -.0452 BSP 35{34 _ I_72.8 R_3 -,0028 R13 .7735 LSA 828.8 M$_ 270.6 SSA 16.1
BOg 1.5323 8RA 2.7057 8C3 .1899 FSP -I05 S&I 1280.9 S62 493.9 THA 178.49 ELI 651.9 EL2 261.7 ALF 35.6t
LAUNCH 0ATE NOV 21 19_ FLIGHT TIME 9_.00 ARRIVAL CATE rE_ 21 1969
HELIOCENTRIC CONIC 01STANCE 186.241
RL 147.77 LAL .OO LCL 58.75 VL 21.287 GAL _.77 A2L 87.26 H(A 64.25 SH4 9_.81 ECC .59874 INC 2.7385 vl 30.151
RP 107.48 LAP 2.47 LOP 122.97 VP 33.561 GAP -_6.48 AZP 88.81 TAL 162.50 TAP 226.75 RCA 39.65 APO 157.97 V2 35.256
RE 75.571 6L 3,95 GP -1.43 2AL 50.97 ZAP 22.60 ETS 17_._5 2AE 128.71 ETE 188.23 2AC 61,60 ETC 161.76 CLP 22.56
PLAMETOCENTRIC CONIC
C3 185.678 VHL 15.626 DLA 6.76 RAL 5.68 RAO 6571.0 VEL 17.521PTH 2.97 VHP 21.579 OPA -17.34 RAP 329.41 ECC 4.0558
LN_ 4ZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LGNG
90.00 6 52 44 2932.40 -28.25 91._O 267.28 87.96 7 41 36 2332.4 -28.23 82.84
90.00 _ 32 5 5154.56 25.48 230.08 260.34 77.20 21 58 0 4554.6 23.46 221.99
1{30.00 8 17 18 2659.65 -29.84 71._0 267.34 88.23 9 I 37 2059.6 -29.77 62.70
I{30.O0 21 50 13 4902.55 21.03 211.15 260,14 76,73 23 11 55 4_02.6 24.94 202.98
II0.00 9 32 54 2483.01 -34.17 53,_ 267.46 88.97 I0 13 17 1823,0 -33.93 44.4_
110.00 L_ 51 5 4711.95 31.23 195.49 258.95 75._4 24 9 37 4112.0 28.90 I87.06
DIFFERENTIAL CORRECTIONS M_0-COURS[ EXECUTION ACCURACY ORBIT 0£TERMINATfON ACCURACY
TD£-1.1193 TRA-2.6693 TC3 -.1991 8_U .4971 S_T 1339.! S_ 49a,5 _3 48.0 ST 580.3 SR 434.2 SS 537.5
ROE-I.0183 RRA .5676 RE3 -.0216 FAU .01056 RRT -,0576 RRF .0561 RTF -.7858 CRT .7029 CRS ,7734 CST .9936
FOE .5951 FRA 1.1266 FC3 -.0492 8SP _604 S(,8 1427.5 R_3 -.00_ RI3 .7858 LSA 859.9 MSA 272.8 55A 16.2
8OE 1.5J32 BRA 2.7289 8C3 .2003 FSP -II3 _w31 |3_9.5 ,_2 493.6 THA 178.59 ELI 674.3 EL2 265.8 ALF 33,65
9_
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-691
LAUNCH OATE NOV 21 1968 FLIGHT TIHE 94.00 ARRIVAL CA TE FEB 23 1969
HELIOCENTRIC CONIC
RL 147.77 LAL .00 LOL 58.75 VL
RP 107.48 LAP Z.59 LOP 126.22 VP
RC 73.439 GL 4.32 GP -t.49 ZAL
PLANETOCENTRIC CONIC
C3 171.887 VHL 13.|I|
LNOH AZMTH LN(H TIN_
90.00 6 50 3
90.00 _ 40 40
JO0.O0 8 14 59
lOO.O0 ?l 58 ?5
IIO.OO 9 3l 26
110.OO 22 58 27
OIFFERENTIAL CCRREETIONS
TOE-1.J425 TRA-2.7064 T(3 -.2117 8AU .4897
ROE -.9760 RRA .5442 R(3 -.0241 FAU .OJO6l
F0E ,6200 FRA 1.1651 FC3 -.0534 BSP 3476
BO£ 1.5026 eRA 2.7¢_36 BE] .2131 FSP -119
OISTANCE 192.530
71.731 GAL 21.82 AZL 87.19 HCA 67.50 SNA 100.24 ECC .57615 INC ?.8085 Vl 30.151
33.847 GAP -34.97 AZP 88.92 TAL 161.64 TAP 229.14 RCA 4?,49 APO 157.99 v? 35.258
50.03 ZAP 21.28 ETS 175.08 ZAE I29.13 ETE 188.77 ZAC 63.44 ETC 162.17 CLP ?1.23
CLA 7.48 RAL 6.42 RA0 6570.9 VEL 17.123 PTH 2.93 VHP L:_3.795 0PA -|6.77 RAP 331.32 ECC 3,8288
L-I T|I,_ [NJ LAT [NJ LONG INJ RT AS_ JNJ AZNTH ZNJ TIME PO CST TIM INJ 2 LAT INJ ? LONG
Z942.87 -?8.2? 92.27 267.41 87.58 7 39 6 2342.9 -28.26 83,60
5118.66 24.9I 227.60 260.07 76.08 22 5 59 4518.7 22.75 219.60
2668.92 -29.82 72.19 267.49 87.87 8 59 28 2068.9 -29.80 63.39
4867.84 26.47 208.7] 259.63 75.57 25 19 ]5 4267.8 24.22 2OO.65
2429.67 -54.16 54.18 267.64 88.67 10 11 56 1829.7 -]5.97 44.94
4679.86 30.65 195.17 258.34 74.07 24 16 27 4079.9 28.17 184.85
NI0-COURSE EXECUTION ACCURACY ORBIT OETE_INATION ACCURACY
$GT 1407.3 S6R 493.4 S63 51.6 ST 614.5 SR 432.6 SS 560.O
ART -.0548 RRF .0559 RTT -.7972 CRT .7044 (RS .7748 (ST ,9937
568 1491.3 _3 -.0061RI3 .7973 LSA 896,1NSA 274.1 $SA 16.5
56| 1407.6 $62 492.6 THA 178.74 ELI 701.8 EL2 268.9 ALF 31.52
LAUNCH OATE NOV 21 1968 FLIGHT TIN? 96.00 ARRIVAL OATE FEB ?5 1969
101.65 EC( .55411 INC 2.8754 Vl ]O.151
231.5S RCA 45.33 APO 157.98 V2 35.259
189.35 ZA( 65.30 ETC 162.57 CLP 19.90
HELIOCENTRIC CONIC 0ISTANCE 198.881
RL 147.77 LAL .00 LOL 58.75 VL 22.151 GAL ZO.9_ AZL 87.12 HCA 70.74 ,5_4A
RP I07.48 LAP 2.7! LOP 129.47 VP 34.1|9 GAP -33.3| AZP 89.05 TAL J60.80 TAP
RE 71.328 GL 4.72 GP -1.55 ZAL 49.14 ZAP 19.96 [TS 174.74 ZAE 129.64 ETE
PLA_.T_ENTRIC CONrC
C3 159.109 VHL 12.614 OLA 8.21RAL 7.11RA0 6570.7 VEL 16.746 PTH 2.90 VHP 20.031 OPA -16.18 RAP 333.22 ECC 3,6185
LNCH AZHTH LN_H TIME L-I TD4E INJ LAT INJ LONG INJ RT AS4_ INJ AZNTH INJ TIN([
90.OO 6 47 8 2952.88 -28.19 93.00 267.46 87.21 7 _6 21
90.00 20 49 6 508_.12 24.29 i25.11 259.53 74.98 22 13 48
lOO.OO 8 12 27 _677.72 -29.80 72.85 267.54 87.53 8 57 4
100.00 22 6 28 4832.52 25.84 ZO6.29 259.06 74,43 23 27 0
110.00 9 _9 45 2435.80 -34.15 54.66 267.72 88.38 10 10 2!
JLO.00 23 5 _9 4647.L=O 30.02 190.84 257.67 72.83 24 23 6
DIFFERENTIAL CORRECTIONS HI0-COURS_ EXECUTION ACCURACY
T02-1.0539 TRA-2.629_ TC3 -.1969 BAU .4228 S6T 1390._ S6R 491,7 $63 54.9
ROE -.9346 RRA .5198 RC3 -.0270 FAU .0_139 RRT o.0743 RRF .0617 RTF -.8125
FOE .6306 FRA 1.1895 FC3 -.0620 6SP 6026 $6_ 1474,6 R23 .0073 R13 .8125
BOE 1.4086 BRA _.6807 BE3 .1988 FSP -158 SGI |390.7 562 490.2 THA 178.28








ST 600.4 SR 430.5 SS 571.1
CRT .6861CRS .7734 CST .9910
LSA 891.2 NSA 278.4 SSA I5.9
ELI 686.1 EL2 274.I ALF 31.86
LAUNCH OATE NOV 21 1968 FLIGHT TIME 98.00 ARRIVAL OATE FEB 27 1969
HELIOCENTRIC CONIC 01STANCE 205.309
RL 147,77 LAL .00 LOL 58.75 VL 22.546 GAL L>0.06 AZL 87.06 H(A 73.99 S_4A 103.05 ECC .53275 INC ?.9396 V! 30.15_
RP I07.48 LAP 2.83 LOP 132.77 VP 34.377 GAP -32.1! AZP 89.19 TAL 159.98 TAP 233,97 RCA 48.I5 APO 157.95 V2 35.259
RC 69.241 GL 5.13 GP -1.62 ZAL 48.30 ZAP 18.65 £TS 174.32 7A£ 150.22 ETE 189,96 ZAC 67.17 £TC 162.94 CLP 18.58
PLAME TOCENTRIC CONIC
C3 147.37! VHL I2.140 CLA 8.94 RAL 7.76 RA0 6570.6 VEL I6.392 PTH 2,86 VHP 19.291 OPA -15.58 RAP 335.I3 [CC 3.4254
LNCH AZNTH LNCH TIME L-I T[14£ |NJ LAT INJ LONG INJ RT A_ INJ A_4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
9(3.00 6 44 0 2962.69 -28.16 93.71 267.43 86.86 7 33 22 2362.7 -78.30 85.05
9(3.00 20 57 26 5044.96 23.6l 222.60 258,95 73.90 22 21 3| 4445.0 21.18 714.77
100.00 8 9 42 2686._8 -29,77 73.48 267.52 87.I9 8 54 28 2086.3 -29.84 64.68
IO0.00 22 14 25 4796.60 25.16 ?03.83 258.45 73.31 ?3 54 2? 4196.6 22.64 195.95
110.00 9 27 52 2441.64 -34.14 55.|2 267.73 88.li |0 8 34 1841.6 -34.02 45.87
110,00 ?3 12 44 4614.00 29.33 |88.50 256.97 71.60 24 29 38 4014.0 26.54 180,43
01FFERENTIAL CCRRECTIONS NI0-COURSE EXECUTION ACCURACY CRBIT 0ETERNINATION ACCURACY
T02-1.1175 TRA-2.7042 TC3 -.2194 BAU .4362 S6T 1493.7 S6R 489.0 $63 59.4 ST 654,7 ,SR 427.3 SS 599,7
ROE -,8927 RRA .4968 RE3 -.0299 FAU .01122 RRT -,O627 _ .0591RTF -.8210 CRT .6958 CRS .7760 CST .9922
FOE .6634 FRA 1.2360 FC3 -.O659 BSP 4937 SGB 1571.7 R23 -.0015 R13 .8210 LSA 945.4 MSA 277.1 5SA 16.4
6DE 1.4303 BRA 2.7494 8C3 .2214 FSP -154 SGJ 1494.0 SG2 487.9 THA 178.68 ELI 732.1 EL2 274.5 ALF _8,85
LAUNO4 DATE NOV 21 1968 FLIGHT TIN? 1OO.00 ARRIVAL GATE MAR 1 l 969
HELIOCENTRIC CONIC DISTANCE 211.794
RL 147.77 LAL .OO LOL 58.75 VL L_.919 GAL 19.23 AZL 87.00 HCA 77.24 SMA 104.42 ECC .51L_02 INC 3.O017 vJ _.J5!
RP IO7.48 LAP 2.93 LOP 135.97 VP 34.6_| GAP -_O.76 AZP 89.34 TAL 159.19 TAP 2]6.43 RCA 50.96 AFO 157.89 V2 35.258
RC 67.184 GL 5.57 6P -1.69 ZAL 47.50 ZAP 17.35 ET$ 17_.8J ZAE J_O.90 ET£ 190.62 ZAC 69.06 ETC I63.29 CLP J7,27
PLANETOCENTRIC CONIC
C3 136.5£'O VHL 11.684 OLA 9.67 RAL 8,_7 RAO 6570.5 VEL 16.058 PTH 2.83 VHP 18.571 OPA -14.97 RAP 337.04 ECC 3.2468
LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ L,ON6 |NJ RT ASC INJ AZNTH INJ TIHE PO CST TIN INJ 2 LAT INJ ? LONG
90.00 6 40 36 _972._1 -28.12 94.41 _67._I 86.5J 7 _0 8 2372.2 -28.31 85.75
90.OO _l 5 40 5007.10 LP'_.87 220.07 258.33 72.84 _2 29 8 4407,1 _0.31 212.33
IO0.O0 8 6 42 2694.52 -29.74 74.09 267.42 86.87 8 51 36 2094.5 -29.86 65.29
100.(30 22 22 16 4760.02 24.43 201.37 257,80 72.21 2_ 41 36 4160.0 21.76 193.58
IIO.OO 9 25 45 2447.11 -34.12 55.34 267,65 87.86 10 6 33 |847.| -34.04 46.30
lIO.OO 23 19 41 4580.L_0 28.58 186.15 256.23 70.40 24 36 J 3980.2 25.64 178.2!
DIFFERENTIAL CORRECTIONS NIO-CL"tL,A_,,_ EXECUTION ACCURAC_ ORBIT 0ETERNINATION ACCURAC_
TOE-1.|370 TRA-_.7323 TC3 -.2311BAU .42_] SGT I565.J SGR 485.5 SG3 63.9 ST 690.9 SR 423.4 SS 624.3
RD£ -.8514 RRA .4734 RC3 -.0330 FAU ,01136 ART -.O600 RRF" .0588 RTF -.8309 CRT .6973 CRS .7775 CST .9923
FOE .6916 FRA 1.7780 FC3 -.07L_0 8SP 4907 _ 1638.7 R"_ -.0037 RI3 .8309 LeA 984,7 HSA 276.6 SSA 16.6
802 1.4205 8R4 2.7730 BE3 .2334 FSP -164 $61 1565.4 S_2 484.6 THA 178.82 ELl 762.? EL2 275.1 ALF 26.92
99
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
LAUNCH 0ATE NOV ZJ 1968
HELIC)CENTRI( (C_I(
RL 147.77 LAL .00
RP I07.48 LAP 3.02
RC 65.{59 GL 6.02
PLANCTOC£NTR[C ((_NIC
C3 126.504 VHL 11.247
LNCH AZMTH LNCH TIHE
_0.00 6 36 56
90.00 2J 13 49
100.00 8 3 26
lOO.O0 22 30 0
II0.00 9 23 _5
]10.00 23 26 31
FLIGHT TIE 102.00 ARRIVAL CATE MAR ] ]969
OISTAE{ 218.33]
LOL 58.75 VL 23.170 GAL 18.45 AlL 86.94 HCA 80.48 SMA 105.77 £C( .49]96 INC ].0623 Vl ]0.151
LC_° |39.22 VP 34.853 GAP -29.46 kZP 89.49 TAL 158.42 TAP 238.90 RCA 53.74 APO 157.80 VZ 35.257
GP -l.77 ZAL 46.75 ZAP I6.06 ETS 173.17 ZA£ 131.67 ET£ 191.32 ZA( 70.95 £TC 163.63 (LP 15.97
CLA 10.40 RAL 8.93 RAO 6570.3 VEL |5.743 PTH Z.79 VHP 17.87| OPA -|4.35 RAP 338.94 £CC 3.O819
L-I TIME IN] LAT INJ LONG IN] RT AS(_ IN] }ZNTH IN] TIME PO (ST TIN IN] 2 LATINJ Z LONG
2981.55 -28.08 95.09 267.1| 86.17 7 Z6 37 2381.6 -28.31 86.43
4968.52 22.08 217.52 257.66 71.80 22 36 38 4368.5 19.38 209.88
2702.54 -29.71 74.69 267.23 86.56 8 48 29 2102.5 -29.87 65.89
4722.77 23.63 198.8_ 257.10 71.14 23 48 43 4122.8 L)0.83 191.20
2452.29 -34.11 55.95 267.49 87.62 10 4 17 J852.3 -34.06 46.70
4545.79 27.77 183.80 255.44 69.22 24 42 16 3945.8 24.69 175.99
DIFFERIENTIAL CORRECTIONS NI0-COUR_ EY_ECUTION AC(URA(Y
TDE-].1475 TRA-2.7494 T(3 -.2401BAU .4J07 _T 1631.3 S_R 481.3 S¢,3 68.8
RO£ -.8106 RRA .4502 RC3 -.0365 FAU .01159 RRT -.0591RRF .0591 RTF -.8406
FOE .7200 FRA 1.3204 FC3 -.0793 BSP 5095 St_ 1"1'00.8 R23 -.0047 R13 .8406
80E J .4049 BR4 2.7H60 BC3 .24_8 FSP -178 ,5(,I 1631.6 S_2 480.3 THA 178.91
LAUN(H OATE NOV 21 1968 FLIGHT TIME 10..00
HIELIC_ENTRIC CONIC DISTAN('E 2_4.917
RL 147.77 LAL .00 LCt. 58.75 VL 23.600 GAL 17.69 AZL 86.68 PICA 83.73 ._tA 107.09 ECC .47258
RP 107.49 LAP 3.1O LOP 142.47 VP 35.072 GAP -28.20 AZP 89.66 TAL 157.67 TAP 241.40 RCA 56.48
RE 63.J 73 GL 6.49 GP -I .86 ZAL 46.05 ZAP 14.78 ETS 172._1ZAIE 132.53 ET£ 192.08 ZAC 72.85
PLANETO(ENTRIC CONIC
C3 117.263 VHL 10.829 OLA 11.13 RAL 9.45 RAO 657[].2 VI[L 15.447 PTH Z.76 VHP 17.190 0PA -13.72
LNCH AZMTH LNCH T|ME L-I TIME IN] LAT ZNJ LONG |NJ RT A_C rNJ A2)4TH |NJ TIME PO (ST TIN
90.00 6 32 58 2990.8_ -28.03 93.76 266.83 85.84 7 22 49 2390.8
90.00 El 21 54 4929._ 21._ 214.96 256.96 70.79 22 44 3 4329.2
1OO.00 7 59 54 2710.44 -29.68 75.27 266.96 86.26 8 45 5 2i10.4
I(30.O0 2E 37 39 4684.81 L:>2.77 1_._ 236._7 70,09 23 55 44 4084.8
ll0.00 9 L_3 49 2457.25 -34.|0 56.3) _7.25 87.39 10 I 46 1857.2
110.OO 23 33 13 4510.77 26.90 181.45 254,6] 68.07 E4 48 24 3910.8
OIFF£R1ENTI4L CORRECTIONS MI0-C(_l,_ [)([CUT[ON ACCL,_ACY
TOE-J.1552 TRA-2.761_ TC3 -.2479 BAU .39_7 ,._(_T J6_6.7 _ 476.2 S_3 74.0
ROE -.770_ RRA .4_7_ RC3 -.0401" FAU .01187 RRT -.0586 RRF" .0596 RTF -.8499
FOE .7498 FRA 1.3641 FC3 -.0876 BSP 536(} ._ 1762.3 R'Z3 -.0055 RI3 .8500
_0£ ].]884 _RA 2.7941 BE3 .251l FSP -19_ S£,I 1691.0 SG2 475.3 THA 178.98
_81T OETERNINATION _CCURACY
ST 724.2 _ 418.8 SS 648.9
CR7 .6974 CRS .7788 CST .992I
LSA 1022.1MSA 275.9 SSA ]6.7
ELI 790.0 EL2 275.1 ALF 25._4
ARRIVAL _ATE MAR 5 ]969
IN( 3.IZ18 Vl ]O.151
APO 157,70 VZ 35.254
ETC 163.95 CLP 14.67
RAP 340.85 ECC 2.9299








ST 757._ SR 4J}.4 SS 674.]
CRT .6973 CR$ .780l CST .9918
LSA 1059.9 MSA 274.5 SSA 16.7
6L1 817.9 £L_ 274.3 ALF 2].66
LAUNCH 0ATE NOV ?] 1968 FLIGHT TIME 106.00 ARRIVAL CATE MAR 7 1969
HELIOCENTRIC CONIC 0|STANCE 23|._48
RL 147.77 LAL .00 LOL 58.75 VL 23.911 GAL 16.97 AZL 86.82 H(A 86.98 S.NA 108.38 ECC .45389 INC 3.l_04 VJ 30.15]
RP 107.50 L4P ].18 LOP 145.72 VP 35.279 G_P -26.99 _ZP 89.83 TAL 156.95 TAP 243.93 RCA 59.]9 _PO 157.58 V2 ]5.Z51
RE 61.231 GL 6.99 GP -1.96 7AL 45.39 ZAP 13.51ETS 171.38 Z_E 133.50 £T£ 192.89 ZAC _4.75 ETC 164.25 CLP 13.37
PLANETO(ENTRIC C_IC
C3 108.744 VHL 10.428 CLA ]1.87 RAL 9.92 RA0 6_70.! VEL ]5.J68 PTH 2.72 VHP J6.528 0PA -I3.09 R_P 342.74 ECC 2.7897
LNO-I AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A2_qTH IN] TIME PO CST TIM IN] 2 LAT IN] _ LONG
90.00 6 28 42 3000.11 -27.99 96.44 266.47 85.50 7 ]8 42 2400.J -28.]2 87.79
90.00 21 29 56 4889.08 20.30 212.37 256._2 69.88 22 51 25 42_9.1 i7.37 Z04.93
IO0.O0 7 56 4 2718.30 -29.64 75.85 266.61 85.95 8 41 23 _118.3 -29.89 67.06
]00.00 _2 45 14 4646.12 21.85 193.89 255.60 69.08 24 2 40 4046.1 18.81 t86.41
lJO.OO 9 17 58 2462.07 -34.08 56.71 266.93 87.I7 9 59 O 1862.1 -34.]0 47.45
110.00 25 39 50 4475.12 25.97 179.09 253.78 66.95 24 54 25 3875.! 22.63 171.54
01FFERONTIAL CORRECTIONS MID-COURSE EX£CUTION ACCURACY ORBIT OETERMIN_TION AC(URACY
TOE-1.1664 TRA-2.7742 TC3 -.2565 8AU .3783 .S_T 1767._ _ 470.3 S(.3 79.8 ST 793.3 SR 407.1 55 701.]
ROE -.7305 RRA .4048 RC3 -.0440 F_U .01215 RRT -.0574 RRF .0599 RTF -.8586 CRT .6979 CRS .7816 CST .9917
FOE .7822 FRA 1.4104 FC3 -.0967 BS.P 5541 _ 1828.7 1_3 -.0069 R13 .8587 LSA l]OI.] MSA 272.4 SSA ]6.8
BO£ I .5763 8RA 2.8035 BC3 ._602 FSP -L_9 ._...1 1767.4 S(,2 469.5 THAI 79.06 ELl 849.0 £L2 272.4 ALF _"_.JO
LAUNCH OATE NOV 21 19_q FLIGHT TIME 108.00 ARCHIVAL CATE MAR 9 1969
H£LIC_ENTRI( CONIC 0IST4N_£ 238.217
RL i47.77 LAL .00 L0L 58.75 VL 24._3 GAL 16.28 XZL 86.76 HE_ 90.22 S_A 109.64 ECC .43591 INC 3.2388 VI _0.]51
RP 107.51 LAP _.24 LOP 148.97 VP 35.474 GAP -_5.82 AZP 90.01 TAL 156.26 TAP _46.4_ RCA 6].85 APO 157.44 v2 35.24_
RC 59.338 GL 7.51GP -2.07 ZAL 44.79 ZAP 12._5 ETS 170.10 ZAE 134.57 ETE 193.79 ZAC 76.66 £T( 164.54 CLP ]_.07
PLANIET_ENTRIC CONIC
C3 100.893 VHL 10.045 0LA 12.6_ RAL 10.34 RAO 6570.0 VIEL 14.908 PTH 2.69 VHP 15.885 CP_ -1_.46 RAP 344.6] £CC 2.6C--._4
LNCH A_MTH LNCH TIME L-_ TIME INJ LAT INJ LONG INJ RT A._( INJ A214TH INJ TIME PC) CST TIM INJ 2 LATINJ 2 LONG
90.00 6 24 5 _.53 -27.93 97.1_ 266.04 85.16 7 14 15 2409.5 -28.}1 88.48
90.OG _1 37 55 4849.16 19.31 L_09.77 255.46 68.88 22 58 43 4248.Z 16.27 202.42
100.00 7 51 56 2726.23 -29.60 76.44 266.J9 85.65 _ 37 22 2126.2 -29.89 67.65
100.00 22 52 46 4606.68 20.87 191.37 234.80 68.10 24 9 33 4006.7 i7.72 183.99
l|O.O0 9 I4 49 2466.85 -34.06 57.08 266.55 86.95 9 55 56 1866.8 -34.11 47.84
110.00 _3 46 £2 4438.83 24.99 ]76.74 252.91 65.88 25 O 20 3838.8 21.51 169.31
OIFFERENTIAL CORRECTIONS HIO-CCUR_ [Xi_CUTION ACCURACY ORBIT 0ETERIWINATION ACCURACY
TOE-I.I 74_ TRA-Z.78|O TC} -.2632 BAU .]609 SGT 1835.9 SC,R 463.6 ._3 86.0 ST 828.7 SR 400.0 SS 7_9.J
ROE -.69i2 RRA .3829 RE3 -.0482 FAU .01249 RRT -.0571RR_ .0608 RTF -._671 CRT .6981 CR5 .78_] CST .99]4
roe .8163 FRA 1.4583 FC3 -.1072 6SP 5814 S_B 1893.5 R_3 -.0079 RJ3 .8671 LSA ]|42.5 MS_ 269.8 SSA 16.9
80£ 1.3625 8R_ 2.8073 8C5 .2675 FSP -228 S_I 1836.1 S(;2 462.8 THA ]79.12 ELI 879.7 EL_ 269.7 ALF 20.65
IOO
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69,
LAUNCH CATE NOV ZI 1968 FLIGHT TIME 1|0.00 ARRIVAL CATE HAR J| 1969
"H[L[OCENTR[C CONIC
RL 147.77 LAL .DO LOL 58.75 VL
RP |O7.52 LAP 3.29 LOP |52°22 VP
RC 57.501 GL 8,05 GP -Z,|9 ZAL
PLA_.TOCENTRI{ CONIC
C3 93.66J VHL 9.678 13,37 RAL
LNCH AZNTH LNCH TIME
90.00 6 J9 7
90.00 EJ 45 54
JO0.O0 7 47 26
1OO.00 23 O 16
lID.DO 9 lJ 23
110.00 23 52 48
OIFFEI_ENTIAL CORRECTIONS
TOE-1.1826 TRA-2,7860 TC3 -.2694 BAU .3437
ROE -.6fi25 RRA .3615 RC3 -.0fl26 FAU .01287
FD£ .H530 FRA |,5087 FC3 -.1|90 8SP 6(175
80£ J,3507 8RA 2.8093 8(3 .2745 FSP -248
OISTANCE 244.921
24.47H GAL |5,62 AZL 66.70 HCA 93.47 ._A 110.P7 ECC .4J862 INC 3.2971 Vl 30.J5l
35,658 GAP -24,69 AZP 90,20 TAL ]55,59 TAP 249,06 RCA 64.46 A_ 157,28 v? 35.243
44.24 ZAP 10.99 ETS 168.44 ZA£ J35.75 ETE 194.76 ZAC 78.57 ETC 164.81 CLP J0.77
CLA 10.7Z RA0 6569.B VEL 14,663 PTH 2.66 VHP J5.26J 0Pk -IJ.82 RAP 346,52 £CC 2,54|4
L-I TIME |NJ LAT IN! LONG IN! RT A_ IN! AZI4TH |NJ TII42 PC) CST TIN IN! 2 LAT IN! 2 LONG
3019.2! -27.88 97.83 265.54 84.81 7 9 26 2419.2 -28,30 89.19
4806,37 18,27 207,J5 254,66 67,98 23 6 J 4206,4 I5,12 J99.89
2734.35 -29.56 77.04 265.70 85.33 8 33 J 2134.4 -29.89 68.25
4566.47 19.83 188.84 Z53.98 67.16 24 16 22 3966.5 16.56 |81.56
2471.68 -34.05 57.46 266.07 86.73 9 52 35 1871.7 -34.12 48.21
44OI.9| 23,94 174.38 252.01 64.84 25 _ |0 3801.9 20.35 167.Od
NI0-COURSE EXlCCUTIO,I ACCURACY ORBIT CETERHIN4TION ACCURACY
,%T 1906.8 SGR 456.0 SG3 92.7 ST 865.5 SR 391.9 SS 759.5
RRT -.0568 RRF .0620 RTF -.8750 CRT .6986 CRS .7846 C$T .9913
SC_ 1960,6 R_3 -.0092 RI3 .8750 LSA J186.0 HSA 266.6 SSA 16.9
SGI |907.0 SG2 455,3 THA |79.17 ELl 912.1 EL2 266.1 ALF 19.26
LAUNCH OATE NOV Z1 J968 FLIGHT TIN[ 112,O0 ARRIVAL CATE HAR 13 1969
" H_LI_ENTRIC CONIC DISTANCE 251.654
RL ]47.77 LAL .00 LQ. 58.75 VL 24.736 GAL 14.98 A_. _.64 HCA _:_.71 .91A 1|2.06 ICe .402'04 INC
RP 107.54 LAP 3.33 LOP I55.47 VP 35,83J GAP -23.60 AZP 90,39 TAL J54,96 TAP 251.67 RCA 67.0! APO
RE 55.726 GL 8.62 GP -2.32 ZAL 43,74 ZAP 9.75 ETS J66.26 ZAE 137.04 ETE 195,84 ZAC 80.48 ETC
PLAN[T(X_ENTRIC CONIC
C3 87.005 VHL 9.328 DLA J4.! 3 RAL 11.05 RAO 6569.7 VEL J4.434 PTH 2.62 VHP |4.654 0PA -11.19 RAP
LNC.._ AZI,ITH LNCH TINE Lol TINE INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TIME
90.00 6 13 44 3029.3! -27.8! 98.56 264.96 84.45 7 4 14
90.OO 21 53 54 4763.69 17.!6 204.51 253.85 67.12 23 13 18
100.00 7 42 35 2742.79 -29.51 77.66 265.14 85.01 8 28 18
IO0.O0 23 7 45 4525.45 !8.72 186.29 253.|4 66.26 24 23 10
110.OO 9 7 38 2476._ -34,03 57.85 265.54 86.50 9 48 55
110.O0 O 3 7 4364.34 _'_.83 172.03 2_|.10 63.84 | 15 51
OIFFERENTIAL CORRECTIONS NI0-COURSlE EX£CUTION ACCURACY
TOE-I.I12 TRA-2.7880 TC3 -.2746 8AU .3262 S_T 1979.0 SGR 447.7 S_3 10(3.0
ROE -.6J44 RRA .3409 RC3 -.0572 rAU .01329 RRT -.0570 _ .0637 RT_" °,8825
FOE ,8926 FRA 1,56!8 re3 -,1322 BSP 6346 _ _029.0 R_3 o,0107 R|3 ,8826













ST 903.5 SR 382.9 SS 789,4
CRT ,699! CRS ,786! CST ,99|J
LSA !23J,6 NSA 26_.7 SSA 17.0
ELI 945.8 EL2 261.5 ALF !7.92
LAUNCH cArE NOV ?J 1968 FLIGHT TIME 114.00 ARRIVAL CATE HAR 15 1969
HELIOCENTRIC CONIC 0ISTANCE 258,414
RL 147,77 LAL ,DO LOL 58.75 VL 24.979 GAL 14.38 AZL 86.58 HCA 99.96 S_4A 113.2l £CC .38615 INC 3.4153 V! 30,151
RP 107.56 LAP 3.36 LCP 158.72 VP 35,993 GAP -22.54 AZP 9(3.59 TAL 154.36 TAP 254,31 RCA 69.49 APO 156.93 VZ 35._32
RE 54,O21GL 9.22 GP -2.47 ZAL 43.29 ZAP 8.53 [TS 163.30 ZAE 138.45 [TE 197.04 ZAC _2.39 ETC 165.32 CLP 8.|_
PLANI[TOCENTRIC CONIC
C3 _O.884 VHL 8.994 CLA I4.89 RAL 1J.33 RAO 6569.6 V_L 14.221PTH 2.5'9 VHP !4.065 0PA -10.57 RAP 350.27 [CC 2.3311
LNCH AZMTH LNCH TINt L-I TIME IN! LAT IN! LCNG I_dJ RT AS( IN! AZNTH IN! T_M[ PO CST TIM IN! 2 LAT IN! 2 LONG
90.00 6 7 56 3039.97 °27.74 99.33 264.33 84.07 6 58 36 2440.0 -28.27 90.70
90.00 22 I 57 4720.07 15.98 201.85 253.02 66.31 23 20 37 4!20.1 12.65 194.76
lOO.O0 7 37 L;_t3 2751.68 -29.46 78.32 264.52 84.67 8 23 J2 2151.7 -29.88 69.54
tOO.OO 23 15 15 4483.59 !7.56 183.73 252.29 6_.41 24 29 58 3883.6 J4.09 176,65
110.00 9 3 33 2481.92 -34.00 58.25 264.94 8_.26 9 44 55 1881.9 -34.15 49.01
110.OO O 9 27 4_26.12 21.66 169.67 250.18 62.89 l 21 33 3726.1 17.85 162.61
_IFFERENTIAL CORRECTIONS NIO-COOR_r. E_ECUTICN ACCURACY ORBIT OETERI, tINATION ACCURACY
TOE-1.2004 TR6-2.7875 TC3 °.2788 8AU .3089 5_T _52.6 _ 438.5 $G3 J0_.0 ST 942,8 SR 375.0 $S 82_.0
ROE -.5769 RRA .3210 RE3 -,0621FAU .01575 RRT o.0576 RRF .066J RTF -.8896 CRT .6998 CRS .7875 CST .9909
FOE .9355 FRA 1,6178 FC3 -,1472 8SP 6611 _ 2098,9 R_3 -.0125 R13 ,8897 LSA 1279,4 MSA 258,2 SSA J7,0
9C£ 1.3318 (_'A 2.8059 6C3 .2856 FSP -294 S,GJ 2052.7 ,SG2 437.8 THA 179.26 ELI 981.1 EL2 256.0 ALF 16.64
LAUNCH OATE NOV 21 1968 FLIGHT TIME 116.00 ARRIVAL 0ATE HAR J7 1969
H[LIC(ENTRIC CONIC
RL 147.77 LAL ._0
RP 107.58 LAP 3.38
RC 52.393 GL 9,85
PLAN_TOCENTR_C CONIC
C3 75.259 VHL 8.675
LNCH AZMTH LNCH TIME L-i TIME |NJ LAT
90.00 6 I 40 _051.39 -27.66
90.00 22 10 fl 4675.44 14.74
IOO.OO 7 31 39 276!.20 -29.39
1OO.OO 23 22 47 4440.85 16.33
110.00 8 59 6 2487.58 -35.9g
lJO.O0 0 15 45 4287.24 20.44
CIFFER£NTIAL CORR[CTION$
TOE-1.2105 TRA-2.7845 TC3 °.28L:_0 8_gJ .2917
R_E -.5399 RRA ._OLP_ RC3 -.0672 FAU .01426
r_£ .9823 FRA 1.6772 re3 -.1641 8_ ° 6874
80£ 1.3254 8RA 2.8009 BE3 .2899 FSP -3_0
01STANCE _65.195
LCL 58.75 VL 25._ GAL 13.80 AZL 86.52 HCA 103.20 S_,IA 114.32 ECC .37096 !NC 3.4760 Vl 30.151
LCP |61,97 VP 34_.|45 GAP -2!.5_ AZP 90.79 TAL 153.79 TAP 256.99 RCA 71.91 APE', 156.73 V? 35.226
GP -2.64 ZAL 42.90 ZAP 7.33 ETS 159.19 ZAE 139.98 ET£ 198.57 ZAC 84._9 ETC 165,56 CLP 6.85
OLA I5.67 RAL J|.56 RA0 6569.5 VI[L !4.OLP_ PTH 2,56 VHP 13.493 OPA -9.96 RAP 352.13 ECC 2.23_6
|NJ LONI_ |NJ RT AS,( |NJ A2'NTH IN! TIME PC) (ST TIM !NJ 2 LAT IN! 2 LONG
100.15 263.63 83.67 6 52 31 245J.4 -28.25 9J,54
!99,|6 252.I8 65.55 23 28 0 4075.4 11.32 192.15
79.0_ _3.83 _4.30 8 17 40 2161,2 -29.87 70,25
181.!5 251.42 64.61 24 36 48 3840.9 12.78 174.J6
58.70 264.29 86.0_ 9 40 34 1887.6 -34.16 49.45
167.32 249.24 6!.98 ! 27 13 3687.2 16.53 160.38
NI0-COUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 2|27.7 _ 428.6 S_3 116.7 ST 983.7 SR 362.0 SS 856.7
RRT o.0580 RRF .0696 RTF -.8964 CRT .7007 CRS .7888 csr .990_
2!70.4 R_3 -.0!45 R13 ,8964 LSA 1329.8 MSA 253.2 554 17.O
S_| 2127.8 SG2 427.8 THA 179.29 ELl 1018.1 EL2 249.6 ALF 15.41
I01
JPL TM 33-99 EARTH-VENUS TRAJECTORIES _VOL 4. 1968-69,
LAUNCH GATE N_V 21 1960
HELIC_ENTRIC CONIC
RL 147.77 LAL ,00
RP t07.60 LAP 3.39
RE 50.052 GL 10.51
PLAN[TOCENTRIC CONIC
C3 70.096 VHL B.372
LNCH AZMTH LNCH TIN_
90.00 5 54 52
90.00 22 18 2_
100.00 ? 2_ 30
100.00 23 30 Z4
11_.00 8 54 16
llO.O0 0 22 3
FLIGHT TIE llO.O0
CISTANCE 271.993
LOL 58.75 VL 25.420 GAL 13.24 AlL 86.46 HCA 106.44 SNA 115.40 ECC .35645 vJ 30.151
LOP 165.22 vP }6.287 GAP -20.54 AZP 91.00 TAL 153.25 TAP 259.69 RCA 74.26 v2 35.219
GP -2.82 7AL 42.56 7AP 6.20 ETS 153.29 ZAE J4J.6l ETE 199.88 ZAC 86.19 CLP 5.52
CLA 16.47 RAL 11,75 RAG 6569.4 VEL 13.837 PTH 2.53 VHP 12.938 OPA -9.36 RAP 353.98 ECC 2.1536
L-I TIE IN! LAT INJ LONG IN! RT A_;K_ IN! A_4TH IN! T|HE PO CST TIM IN! 2 LAT IN! 2 LONG
3063.77 -27.56 101.05 262.87 83,23 6 45 56 2463.8 -28.21 92.44
46Z9.73 13,44 |96.44 251.34 64.84 Z3 35 29 4029.7 9.94 189.51
2771.54 -29.32 79.78 263.09 83.91 B II 41 Z171.5 -29.86 71.O1
4397.19 15.04 178.55 250,55 63.86 24 43 4I 3797.2 11.40 171.65
2493.80 -33,95 59.18 263.59 85.72 9 35 49 1893.8 -34.17 49.94
4247.69 19.15 164.97 248.30 61,13 I 32 51 3647.7 15.16 150.13




DIFFERENTIAL CCRRECTICNS MI0-COURSE EXECUTION ACCURACY
TGE-1.2238 TRA-2.TBJ9 TC3 -,2856 BAU .2762 SGT 2_07,J _._ 417.9 _,3 |26.}
ROE -.5036 RRA .2843 RE3 -.0726 FAU .01479 RRT -.0608 RRIr .0742 RTF -,_126
FOE 1.0341 FRA 1.7410 FC3 -.1827 BSP 7061 SGB _46,_ 1_3 -.0174 R13 .g026
BOE 1.3234 BRA 2.79_4 BC3 .2947 FSP -346 ,561 L;w'_7,3 :?W32 417.I THA 179.32
FLIGHT TIME IE0.00
MIELIOCENTRIC COqIC 0ISTANCE 27B.806
RL 147.77 LAL .00 LCL 58.75 VL 25.619 GAL Iz.TI AZL 86,40 HCA I09.68 SMA Ii6.43 ECC .]4261
RP 107.62 LAP 3.39 LCP 168.46 VP 36,4L_ GAP -19.58 AZP 9J.21 TAL 152.75 TAP 262,43 RCA 76.54
RE 49.405 GL 11 .20 GP -3.03 ?AL 42.28 ZAP 5.16 £TS 144,54 ZAE |43,36 ETE 201,60 ZAC 88.00
PLANET_ENTRIC CONIC
C3 65.361VHL 8.085 GLA I7,27 RAL JJ,88 RAO 6569,2 VEL |_,664 PTH 2.50 VHP I2.399 GPA -8.78
LNCH AZMTH LNCH TINE L-I Till[ INJ LAT INJ _ INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM
90.00 5 47 30 3077.35 -27,45 |0_.03 _2,05 B_'75 6 _ 47 2477.4
90.00 22 26 45 4582.84 J2.0_ 19_.68 250.49 64.I9 23 43 7 3982.8
I(30.OO 7 18 49 2782.89 -29.24 80.61 262,_0 83.48 8 5 12 2182.9
100.00 23 38 7 4352.54 13.68 175.93 249.67 63,16 24 50 40 3752.5
110.00 8 49 O 25OO.73 -33.91 59.72 26_.83 85.40 9 30 40 1900.7
llO.O0 0 28 21 4207.45 17,82 162.62 247,37 60.33 I 3B 29 _07.5
OlFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY
TOE-1.2310 tRA-2.7692 TC3 -.2836 BAU .2570 _T _79.4 _ 406,5 _3 136.7
ROE -.4676 RRA .2677 RE3 -.078! FAU .01546 RRT -.0662 R_" ,0816 RTF -.9088
gOE 1.089! FRA 1.8071 rE3 -.2048 BSP 7421 S¢_A9 23|5.3 R_3 -.0195 RI3 .9089
BOE 1.3|69 ORA 2.7821 BE3 .2941 FSP -380 _,l _279.5 _2 405.6 THA 179.30
LAUNCH 0ATE NOV 21 1_
ORBIT DETERIWINATION ACCURACY
ST 1027.8 SR 350.0 55 894.1
CRT .7018 CRS .7900 CST .9908
LSA 1384.5 MSA 247.4 5SA 17.0
ELI 1058.4 EL2 242.1ALF 14.20
ARRIVAL OATE MAR 21 t969
INC 3.6026 VJ 30.151
APO 156.32 V2 35.21!
ETC 166,01CLP 4.18
RAP 355.83 ECC 2.0757








ST 1068.4 SR 336.7 55 932.6
CRT .7016 CRS .7907 CST .9906
LSA 1437.3 MSA 241,6 SSA 16.9
ELI 1095.5 EL2 234.0 ALF 13.00
LAUNCH 0ATE NOV 21 1968 FLIGHT TIHE 122.00 ARRIVAL GATE MAR 23 1969
HELIOCENTRIC CONIC
RL 147.77 LAL .00 LOL 50,75 VL
RP 107.65 LAP 3.38 LOP 171.71 vP
RC 48.064 GL 11.93 GP -3.26 ZAL
PLAMETC_ENTRIC CONIC
C3 61.025 VHL 7.812 GLA 18.10 RAL
LNCH AZMTH LNCH TIf_ L-I T[14_ IN! LAT
90.00 5 39 29 _O92.43 -27.31
90.00 22 35 23 4534.63 10.62
100.00 7 11 34 2795.50 -29.14
100.00 23 46 0 4306.E1_ 12.26
110.00 8 43 16 2508.55 -33.87
110.00 0 34 42 4166.50 16.42
GIFFERENTIAL CORRECTIONS
T02-1.2434 TRA-2,7583 TC3 -.2825 B_U .2404
ROE -.4321 RRA .2525 RE3 -.0839 FAU .O1614
FOE !.1509 FRA 1.8788 re3 -.2290 8SP 7666
80E 1.3164 BRA 2.769B BC3 .2947 FSP -414
LAUNCH 0ATE NOV 21 1968
GISTANCE ?85.629
25.807 GAL l?,El AZL 86.33 HCA 112.92 SWA 117.42 ECC .32943 INC 3.6696 Vl 30.151
36,544 GAP -18.65 A?P 91.43 TAL 152.2_ TAP _65.19 RCA 78,74 APO 156,10 v2 35,202
42.06 ZAP 4.31 ETS 131.46 ZA£ 145.21 ETE _03.58 7AC 89.96 ETC 166.23 CLP 2.8_
11.95 RAD 6569.1VEL 13.505 PTH 2.47 VHP 11,877 OPA -8.23 RAP 357.66 ECC 2.0043
IN! LON_ IN! RT A_ IN! A_HTH IN! TIME PO CST TIM IN! 2 LA T IN! 2 LONG
103.ll 261.19 82.22 6 3l 1 2492.4 -28.11 94.53
190.88 249.66 63.60 23 50 58 3934,6 6.99 104.O0
81.53 261.46 83.00 7 58 9 2195.5 -29.80 72.79
173._8 248.BI 62.52 24 57 47 3706.0 8.48 166,52
60.32 _6_.04 85.04 9 25 5 1908.6 -34.18 51.09
160.26 246.4_ 59.59 1 44 9 3566.5 12.26 153.63
NIO-COUR_ EXECUTION ACCURACY ORBIT GETERMINATION ACCURACY
S_T _7,2 SGR 394.4 SG3 148.2 ST 1113.4 _:_ 322.3 55 974.5
RRT -.07_9 f_ .0913 RTF -.9145 CRT .7016 CR$ .7909 CST .9906
$6_ 23_0.0 R_3 -.0228 RI3 ,9145 LSA 1495.8 MSA 235.1 5SA 16.9
_1 2357.4 _ ]93.3 THA 179.28 ELI 1137.0 EL2 224.9 ALF 11.96
HELIOCENTRIC CONIC
RL 147,77 LAL .00
RP 107.68 LAP 3.36
RC 46._39 GL 1_.69
PL_N[TC_ENTRIC CONIC
C3 57.0_O VML 7.554
LNCH AZMTH LNCH T|I,_
9O.OO 5 30 43
90.00 _ 44 21
100.00 7 3 39
IOO.OO 23 54 6
!10.00 8 37 3
110_00 0 41 B
DIFFERENTIAL CCRRECTICN$
T02-1.2567 TRA-2.74_8 TC3 -._794 BAU ._Z39
ROE -.3970 RRa .2387 RC} -.08_ FAU .01689
FOE 1.2192 FRA 1.9555 rC3 -.2563 BSP 7940
BOE 1.3179 BR4 _.7541 Be3 .2_35 FSP -452
FLIGHT TINE 124.00 ARRIVAL GATE MAR 25 1969
=:
OIST_N_E E9_,4_9
LOL 58.75 VL 25.902 GAL 11.72 ATL _._6 14CA I16.15 ,'W41 118,37 ECC .31689 INC 3,7599 vl 30.15;
LOP 174,95 VP _6.659 GAP -17,76 A_ 91.65 TAL 151.84 TAP 268.00 RCA _O.86 APO 155.88 v2 35.194
GP -3,52 ZAL 41.90 ZAP 3,_I [T$ I_3,03 ZAE 147.15 £TE 205.87 ZAC 91.83 ETC 166.45 CLP 1.45
OLA |8.94 RAL II,_ RA0 65_.0 VlEL I3.357 PTH 2,44 VHP II.370 OPA -7.71 RAP 359.48 ECC 1.9391
L-I TIME IN! LAT IN! _ IN! RT A,_ IN! AZMTH IN! TIME PO CST TIN IN! 2 L4T IN! 2 LONG
3!09.33 -27,15 104.32 _,28 81.64 6 22 33 2509.3 -28.03 95,76
4484.93 9.10 I_B.OI 248.83 63.07 23 59 6 38B4.9 5.42 181.?7
2809.65 -29.01 82,f17 _.fl? 8_,47 7 50 29 2209.6 -29.75 73.04
42_9.86 10.77 170.59 _47.95 61.95 25 5 6 3659.9 6.93 J63.90
2517.47 -33.81 61.01 2181,21 84.64 9 19 0 1917.5 -34.18 51.79
4124.79 14.97 I57,_O Z4_.51 58.90 I 49 52 3524.8 lO.f4 151.36
NI0-COUR_ E_CUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 2434,7 _ _I.8 SG3 160.8 ST IJ59,5 SR _06.6 S5 1019.3
I_T -.0828 _ .1046 RTF -,9198 CRT .7009 CRS .7903 CST .9907
2464.5 R_3 -.O"267 RI3 .9199 LSA 1557.3 MSA 228.1 SSA 16.8
_1 2435.0 .5G2 3_0.4 THA 179.24 ELI 1180.0 EL2 214.9 ALF 10.86
I02
JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4 196B-69'
LAUNCN DATE NOV 21 1966 FLIGHT TIME 126.00 ARRIVAL DATE NAR Z7 1969
HELIOCENTRIC CONIC
RL 147.77 LAL .00 LOL 58.75 VL
RP 107.71 LAP 3.32 LOP 176.19 VP
RC 45,742 GL 13.49 GP -3.82 ZAL
PLAN(TOCENTR]C CC_IIC
C] 53.440 VHL 7.310
LI_H AZMTH LI_EH Till[ L-I TIME |NJ LAT
90.00 5 21 7 3126.48 -26.96
90.00 22 53 42 4433.49 7.50
100.00 6 55 1 2825.67 -26.87
100.00 O 6 25 4211.53 9.21
110.00 6 30 16 2527.70 -33.74
11D.00 0 47 40 4082.25 13.46
DIFFERENTIAL CORRECTIONS
TD[-1.2652 TRA-2.7198 TC3 -.271| 6AU .2054
RDE -.3618 RRA .2269 RC3 -.0950 FAU .01779
FOE 1.2937 FRA 2.0_2 FC3 -.2681 BSP 8311
BOlE 1.3190 BI_ 2.7293 6C3 .2876 FSP -496
DISTANCE 299.293
26.145 GAL 11.26 AZL 86.19 HCA
36.768 GAP -16.89 AZP 91.87 TAL
41.90 ZAP 3.82 ETS 91.55 ZAE
119.39 SNA 119.28 ECC .30500 [NC 3.8141 V] 30.151
151.45 TAP 270.63 RCA 82.90 APO 155.66 V2 35.184
149.15 ETE 208.56 ZAC 93.68 ETC 166.67 CLP .06
DLA 19.80 RAL 11.95 RAD 6568.9 VEL 15.221 PTH 2.42 VHP 10.879 DPA °7.23 RAP 1.29 ECC 1.8795
_NJ L(_G ]NJ RT ASC INJ AZMTH INJ TINE
t05.69 259.31 80.98 6 13 15
185.08 248.03 62.62 24 7 36
83.74 259.64 81.87 7 42 7
167.85 247.11 61.44 I 16 36
6|.60 260.34 84.17 9 12 23
155.53 244.60 58.28 1 55 42
MID-COURSE EXECUTION ACCURACY
SGT 2504.8 SGR 368.6 $63 174.6
RRT -.0989 _ .1238 RTF -.9250
SGB 2531.7 R23 -.0304 R13 .9251
$61 2505,0 $G2 366.7 THA 179.15








ST 1202.3 SR 289.2 SS 1066.4
CRT .6980 CRS .7882 CST .9906
LSA 1617.8 NSA 221.3 SSk 16.6
ELI 1219.6 EL2 204.2 ALF 9.81
LAUNCH DATE NOV 21 1968 FLIGHT TIHE 128.00 ARRIVAL DATE NAR 29 1969
HELIOCENTRIC CONIC DISTANCE 506.129
RL 147.77 LAL .00 LOL. 58.75 VL 26.298 GAL 10.82 AZL 86.1t HCA
RP 107.74 LAP 3.28 LOP 181.43 VP 56,865 GAP -16.05 AZP 92.10 TAL
RC 44.782 C,L 14.54 GP -4.16 ZAL 41.76 ZAP 4.38 ET$ 72.64 ZAE
PLANETOCENTRIC CONIC
C3 50.144 VI4L 7.081DLA Z0.69 RAL 11.86 RAD 65t_.8 VEL 13,096 PTH
LNCH AZNTH LNCH TIME L-I TINE INJ LAT
90.00 5 10 31 3150.38 -28.71
90.00 23 3 34_ 4379.95 5.81
100.00 6 45 33 2M3.98 -28.M
100.00 0 15 11 418t.60 7.57
110.00 6 22 51 2539.34 -33.66
110.00 0 54 22 4058.80 11.09
DIFFERENTIAL CCRRI[CTZONB
11_-1.2816 TRA-2.7017 TC3 -.2833 BAU .1894
RDE -.32848 RRA .2168 RC3 -.1024 FAU .01870
IrD[ 1.3781 FRA Z.1243 FC3 -.$228 BSP 8549
BOE 1.3226 BRA 2.7104 BC3 .2825 FSP -542
122.62 SNA 120.15 ECC .29372 INC 3.8931 Vl 30.151
151.08 TAP 273.70 RCA 84.86 APO 135.43 V2 35.174
151.19 ETE 211.74 ZAC 95.51 ETC 166.89 CLP -1.56
2.39 VHP 10.404 DPA -6.79 RAP 3.09 ECC 1.8252
|NJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TEN [NJ 2 LAT INJ 2 LONG
107.24 238.31 80.24 6 3 2 2550.4 -27.79 98.74
182.05 247.26 62.24 24 16 36 3760.0 2.05 175.39
85.07 258.67 81.20 7 32 57 2244.0 -29.60 76.38
183,05 246.30 6t.00 I 24 33 3361.6 3,65 158.46
82.72 259.44 83.64 9 5 11 t939.5 -34.17 53.51
153.14 243.71 57.71 2 I 41 3438.6 7.54 146.74
N|O-COUR_E EX_CUTI(_I ACCURACY ORBIT DETERNINATION ACCURACY
SGT 2583.5 _ 355.1 $63 189.9 ST 1251.7 SR 270.4 SS 1116.2
RRT -.1197 RRF .1466 RTF -.9299 CRT ,6936 CRS ,7645 CST .9907
2607.8 RL_ -.0354 R13 .9300 LSA 1686.5 NSA 214.0 8SA 16.4
$G1 2583.9 $G2 352.5 THA 179.04 ELI 1266.0 EL2 192.5 ALF 8.73
LAUNCH DATE NOV 21 1968 FLIGHT T|ME 130.00 ARRIVAL DATE NAR 3] 1969
HELIOCENTRIC CON|C
RL 147.77 LAL .DO LOL 58.75 VL
RP 107.77 LAP 3.22 LOP 184.67 VP
RC 43,971 GL 15.23 GP -4.56 ZAL
PLANETOCENTRIC CONIC
C5 47.150 VHL 6.867
LNCH AZNTH LNCH TINE
go,Do 4 58 44
90.OO 25 14 12
100.00 6 35 5
tOO.DO O 24 28
110.00 8 14 44
110.00 1 I 18
DIFFERENTIAL CORRECTIONS
TDE-I.2940 TRA-2.6738 TC3 -.2497 BAU .1717
ROE -.2914 RRA .2090 RC3 -.t090 FAU .01980
FOE 1.4708 FRA 2.2173 FC5 -.]636 BSP 8907
BDE 1.52¢>4 BRA 2.6820 BC3 .2724 FSP -596
LAUNCH DATE NOV 21 1968
DISTANCE 3t2.963
26.441 GAL 10.41 AZL 86,02 HCk
36.957 GAP -15.23 AZP 92.33 TAL
41,79 ZAP 5.36 ETS 59.14 ZAE
125.85 SNA 120.97 [CC .28304 INC 3.9780 V] 30.151
150.75 TAP 276.60 RCA 86.73 APO 155.2] V2 35.164
153.22 ETE 215.53 ZAC 97.35 ETC 167.13 CLP -2.82
DLA 21.61RAL 11.71RAD 6568.8 VEL 12.98I PTH 2.37 VHP 9.944 DPA -6.42 RAP 4.88 ECC 1.7760
L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ T|NE PO CST T_N ]NJ 2 LAT INJ Z LONG
3175.74 -26.41 109.04 257.25 79.39 5 51 40 2575.7 -27.60 100.57
4323.83 4.03 178.90 246.53 61.95 24 26 16 3723.8 .24 172.Z6
2885.08 -26.45 86.59 257.66 80.42 7 22 50 2263.! -Z9.48 77.94
4109.72 3.85 162.16 243.32 60.63 1 32 58 3509.7 1.89 ]55.61
2553.27 -33.55 63.78 256.53 83.02 8 57 18 1953.3 -34.15 54.58
3994.29 10.26 150.73 242.84 57.21 2 7 52 3594.3 5.87 144.39
NXD-COURSE EXECUTION ACCURACY ORBIT DETERNINAT]ON ACCURACY
SGT 2633.6 $GR 341.6 $G3 206.6 ST 1297.7 SR 249,6 SS ]172.6
RRT -.1fl03 RRF .1832 RTF -.9346 CRT .6855 CRS .7771 CST .9907
SC,B 2675.5 R23 -.D409 R13 .9547 LSA 1754.6 NSA 206.9 SSA ]6._
SGi 2654.1 $G2 337,7 THA 178.87 EL1 1309.2 EL2 180.1 ALF 7.66
FLIGHT TIME 132.00 ARRIVAL DATE APR 2 1969
HELIOCENTRIC CONIC
RL 147.77 LAL .00 LOt. 58.73 VL
RP 107.80 LAP 3.16 LOP 187.90 VP
RE 45.519 GL 16.16 GP -3.01 ZAL
PLAN[TOCENTRIC CONIC
C3 44.440 VI-IL 6.666 DLA 22.55 RAL
LNCH AZNTH LNCH TIME L-] TIME INJ LAT
90.00 4 45 26 3203.49 -26.02
90.00 23 25 47 42M.33 2.12
100.00 6 23 23 2889,63 -28.16
100.00 O 34 27 4035.42 4.03
110.00 8 5 49 2589.30 -33.41
110.00 1 8 33 5948.53 8,56
DIFFERENTIAL CORRECTIONS
TOE-1.3077 TRA-2.(_425 TC3 -.2332 BAU .1547
RDE -.2533 RRA .2038 RC3 -.1159 FAU .02101
FDE 1.5751 FRA 2.3t70 FC3 -.4093 BSP 9261
80E 1.3323 BRA 2.6304 BC3 .2604 FSP -637
DISTANCE 319.793
26.574 GAL 10.01 AZL 83.93 PK;A
37.042 GAP -14.44 AZP 92.37 TAL
4t.90 ZAP 6.60 ETS 30.27 ZAE
129,08 SNA 121.75 ECC .27295 INC 4.0701Vl 30.151
150.46 TAP 279.54 RCA 88.52 APO 154.98 _2 35.153
153.18 ETE 220.07 ZAC 99.13 ETC 167.38 CLP -4.30
11.50 RAD 6568.7 V_EL 12.877 PTH 2.35 VHP 9.499 DPA -6.11 RAP 6.66 ECC 1.73_4
INJ LONG INJ RT ASC INJ AZNTH TNJ TII4E PC) CST TIN ]NJ 2 LAT INJ Z LC_NG
111.13 236.14 78.41 5 38 54 2605.5 -27.35 102.72
175.57 245.85 61.76 24 36 51 3664.4 -1.68 168.94
88.36 238.61 79.54 7 1t 35 2289.6 -29.32 79.75
159.16 244.79 60.36 1 42 2 3453.4 .05 152.63
65.01 257.59 82.31 8 48 38 1969.3 -34.11 55.84
148.27 242.01 36.78 2 14 21 3348.5 4.13 141.98
NTD-COURSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy
SGT 2721.7 $GR 328.7 8G3 225.0 ST 1344.5 $R 226.7 SS 1231.5
RRT -.1._ _ .2293 RTF -.9390 CRT .6714 CRS .7647 CST .9907
SGe 2741.5 R23 -.0474 R13 .9391 LSA 1826.3 NSA 199.8 5SA 15.7
$61 2722.3 8G2 322.5 THA 178.65 ELI 1353.2 ELZ 166.9 ALF 6.56
103
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4. 1968-G9 ,
LAUNCH DATE NOV 21 1968 FLIGHT TIME I34.O0 ARRIVAL DATE APR 4 1969
HELIOCENTRIC CONIC
RL 147.77 LAL .DO
RP 107,84 LAP 3.08
RC 42.834 GL 17.18
PLANE TO(ENTRIC CONIC
C3 41.998 VHL 8.481
LNCH AZHTH LNCH TIME
go.o0 4 30 19
90.00 23 38 44
100.00 6 10 18
lOO.DO 0 43 21
liD.DO 7 33 57
110.00 1 18 12
DISTANCE 328.817
LOt. 58.75 VL 26.697 GAL g.63 AZL 85.83 HCA 132.30 SMA 122,49 ECC .26343 INC 4.1709 Vl 30,151
LOP 191.13 VP 37.120 GAP -13,67 AZP 92.81 TAL |50.20 TAP 282.51 RCA 90,22 APO 154.76 V2 35.141
GP -5.54 ZAL 42.07 ZAP 8.03 ETS 44.32 ZAE 156.99 ETE 225.48 ZAC 1DO.go ETC 167.85 CLP -5.83
DLA 23.54 RAL 11,22 RAD 6568.8 VEL 12.781PTH 2.33 VHP 9.070 DPA -3.89 RAP 8.43 ECC 1.6912
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
3241,01 -25.51 113.60 234.97 77.27 5 24 20 2641.0 -27,01 105.26
4200.36 .05 172.00 245.26 61.68 24 48 44 3600.4 -3,74 165.37
2918.61 -27.79 90.43 255.51 78.51 6 38 57 2318.6 -29.09 81.87
3ggT.99 2.09 156.00 244.13 60.17 I 51 39 3398.0 -1.90 149.48
2588.12 -33.23 66.45 256.63 81.47 8 39 5 1988.1 -34.01 57.30
3901.23 6.79 t45.76 241.22 56.42 2 21 14 3301.3 2.33 139.51
DIFFERENTIAL CORRECTIONS MID-CO_SE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
T08-1.3255 TRA-2.6100 TC3 -.2159 BAu .1396 _T 2790.5 $G4_ 317.0 SG3 245.4 ST 1394.1 5R 201.5 55 I296.0
ROE -.2181 RRA .2018 RC3 -,1233 FAU .02230 RRT -.247_ RRF .2901 RTF -.9431 CRT .6477 CRS .7433 CST .9909
FOE 1.6937 FRA 2.4252 FC3 -.4597 BSP 9367 SG8 2808.4 R23 -.0558 R13 .9433 LSA 1904.3 MSA 192.8 SSA 15.3
BOE 1.3433 BR4 2.8178 8C3 .2486 FSP -722 SGI 2791.6 $62 307.t THA 178.37 ELI 1400.3 EL2 152.B ALF 5.4i
LAUNCH DATE NOV 21 i968 FLIGHT TIME 136.00 ARRIVAL DATE APR 6 1969
HELIOCENTRIC CONIC DISTANCE 333.420
RL 147.77 LAL .00 LC¢ 38,73 VL 26.812 GAL 9.27 AZL 85.72 HCk 135.33 SMA 123.19 £CC .23442 INC 4.2828 Vl 30.151
RP 107.87 LAP 3.00 LOP 194.36 VP 37.192 GAP -12.93 AZP 95.06 TAL 149.99 TAP 285.52 RCA 91.83 APO 134.53 V2 35.129
RC 42.524 GL 18.26 GP -6.18 ZAL 42.34 ZAP 9.62 ET$ 40.78 ZkJE 158.35 ETE 231.86 ZAC 102.64 ETC 187.96 CLP -7.40
PLAN[TOCENTRIC CONIC
C3 39.792 VIAL 6.308 DLA 24.57 RAL 10.87 RAD 6568.5 VIEL 12,695 PTH 2.31 VHP 8.654 DPA -5.T7 RAP ID.20 ECC 1.6549
LNCH AZNTH LNCH TIME L-I TIHE INJ LAT INJ LCNG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
9o.oo 4 12_1 32M.46 -24.62 116.so 253.68 75.91
90,00 23 SS 40 4129.67 -2.23 1M.06 244.77 6i.76 25 2 29
100.00 5 55 15 2933.23 -27.29 9'2.89 254.34 77.31 6 44 28
100.00 0 57 33 3936,13 -.01 t52.60 Z43.53 60.11 2 3 9
110.00 7 44 53 2610.25 -32.99 Ge.13 255.63 80.50 8 28 23
110,00 1 24 24 3851.87 4.92 143.t5 240.46 56.13 2 28 36
DIFFERENTIAL CORRECTIONS NID-COURS_E EXECUTION ACCURACY
T08-1.1819 TRA-2.4100 TC3 -.0317 BAU .0711 5GT 2635.7 SGR 307.3 863 260.6
RD_ -.1779 RRA .2040 RC3 -.1299 FAU .02746 RRT -.3831RRF .3961RTF -.9529
PDE 1.7452 FRA 2.456t FC3 -.5975 BSP 13777 S_ 2653.6 R23 -.0289 R13 .9530
BDE 1.1952 BRA 2.4186 BC3 .i337 FSP -982 SGI 2638.4 SG2 283.6 THA 177.41







ST 1293.8 SR 172.8 SS 1308.8
CRT .5784 CRS .6988 CST .9875
LSA 1836.5 NSA 196.1 SSA 12.7
EL1 1297.7 EL2 140.5 ALF 4.47
LAUNCH DATE NOV 21 1g68 FLIGHT TIME 158.00 ARRIVAL OATE AFR 8 1969
HELIOCENTRIC CONIC
RL 147.77 LAL .DO
RF 107.gl LAP 2.90
RC 42.$92 GL 19.39
PLAN[TOC[NTRIC CONIC
¢3 37,878 VHL 6.155
LNCH AZMTH LNCH TII_
90.DO 3 51 1
gO.DO O 15 49
tOO.DO 5 37 47
10(3.00 I 11 44
110,00 7 32 32
110.00 I 33 29
DIFFERENTIAL CORRECTIONS
TOE-1.4097 TRA-2.3788 TC3 -.2179 8AU .1311
RDE -.1374 RRA .2085 RC3 -.1398 FAU .02422
FOE 2.0054 FRA 2.6697 FC3 -.5537 BSP 9148
BOE 1.4163 ERA 2,5853 BC3 .2589 FSP -829
DISTANCE 340.243
LO_ 58115 VL 26.919 GAL 8.94 AZL 85.59 MCA 138.75 SMk 123.85 ECC .24605 INC 4.4018 Vl 30.151
LOP 197.59 VP 37.257 GAP -12.21 AZP 93.32 TAL 149.78 TAP 288.53 RCA 93.38 APO 154.32 V2 35.117
GP -6,90 ZAL 42.66 ZAP 11.33 ETS 38.42 ZAE 159.77 ETE 239,22 ZAC 104.38 ETC 168.32 CLP -9.0!
DLA 25.65 RAL 10.45 RAD 8568.5 VEL 12.619 PTH 2.29 VNP 8.258 DPA -5.77 RAF 11.97 ECC 1.6234
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INj 2 LONG
3340.09 -23.85 120.3g 252.31 74.26 4 46 41 2740.1 -25.78 112.25
4049.15 -4.81 163.55 244.49 62.06 1 23 18 3449,1 -8.52 156.82
2995.90 -26.82 95.88 253.13 75.87 6 27 43 2395.9 -28.30 87,4B
3868.55 -2.30 148.89 243.10 60.19 2 16 13 3268.6 -6.23 142.34
2636.88 -32.68 T0.14 254.66 79.35 8 16 29 Z036.9 -33.80 61.09
3800.34 2.98 140.45 239.82 55.93 2 36 49 3200.3 -1.53 134.25
NIO-COUI_SJ[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
5GT 2979.3 $GR 303.8 SG3 295.1 ST 1536.1 SR 143.4 $5 1458.7
RRT -.3_ RRF .4592 RTF -.9493 CRT .5281CRS .6305 CST .9919
2994.7 R23 -.0865 R13 .9496 LSA 2115.7 NSA 177.9 SSA 14.6
$Gt 2981.7 $62 278.7 THA t77.66 EL1 1538.0 EL2 121.6 ALF 2.84
LAUNCH DATE NOV 21 t968 FLIGHT TIME 140.00 ARRIVAL DATE APR 10 1969
HELIOCENTRIC CONIC
RL 147.77 LAL ,00 LOL 58.T5 VL
RP IO7.95 LAP 2.80 LOP 200.81 VP
RC 42.442 GL L:_.63 GP -7.78 ZAL
PLA_TOCENTRIC CONIC
C3 36,179 VHL 6.0i5
LNCH AZMTH LNCH TIME:
90.00 3 22 40
90.00 O 40 5
tOO.DO 5 16 29
100.00 1 28 37
110.00 7 IB 19
110.00 1 43 3T
DIFFERENTIAL CORRECTIONS
TDE-1.4334 TRA-2.53t8 TC3 -.1934 BAU .1181
ROE -.0913 RRA .2194 RC3 -.1490 FAU .02587
FDE 2.1828 FRA 2.8235 FC3 -.6189 BSP 9469
BOE 1.4563 BRA 2.5413 8C3 .2442 FSP -916
DISTANCE 54T,036
27.018 GAL 8.62 AZL 85.45 PICA t41.97 SHA 124,47 ECC .238i5 IN( 4.5501 Vl 30.151
37.317 GAP -11.51AZP 93.59 TAL 149,62 TAP 291.59 RCA 94.83 APO 154.11 V2 35.105
43.09 ZAP 13.19 ETS 37.02 ZAE 160.52 ETE 247.35 ZAC 106.06 ETC i66.78 CLP -10.69
OLA 26.80 RAL 9.94 gAD 6368.4 VlEL 12,552 PTH 2.27 VHF 7.875 DPA -5.93 RAP 13.74 ECC 1.3954
L-I TIN[ INJ LAT iNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
5416.99 -22.33 125.51 150,66 72.12 4 19 37 28i7.0 -24.57 t17.56
3949.04 -7.97 157.89 244.49 62.74 1 45 54 3349.0 -11.57 151.o5
3050,10 -25,66 99.62 25t.76 74.12 6 7 19 2450.1 -27.59 91.35
5791.16 -4.91 144.63 242.83 (,0.48 2 32 8 3191.2 -8.81 138.01
Z_e.88 -32.25 72.54 293.63 77.99 8 2 48 2068.9 -33.56 63.56
3745,14 .85 137.57 239.25 55.83 2 46 2 3145.t -3,63 131,36
NID-COURM_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
_T 3036._ S_ 307,4 SG5 322.8 ST 1587.9 $R 111.9 SS 1542.8
RRT -.5057 RRF .5729 RTF -.9527 CRT .3482 CRS .4621 CST .9920
5GB 3051.6 R23 -.1015 R13 .9532 LSA 2210,0 NSA 172.7 SSA 13.8
_i 3040.2 SG2 264.g THA 177.05 EL1 1588.3 EL2 104.9 ALF 1.41
104
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69 b
LAUNCH CATE NOV ZI 196B FLIGHT TIME 142.00 ARR;V_L GaTE APR 12 J9E9
HELIOCENTRIC CONIC
RL 147.77 LAL .00 LOL 5_.75 VL
RP )07.99 LAP 2.69 LOP 204.05 VP
RC 42.671 GL 21.97 GP -B.B4 ZAL
PLaP,IF.TOCENTRIC CONIC
C3 ]4.722 VHL 5.992
LNCH aZMTH LNCH TIME
9O.00 2 34 34
90.QO I 23 lfl
IO0.O0 4 4B 47
IO0.GO 1 51 47
II0.O0 7 I 4I
liD.DO I 55 22
OlrFERENTIAL CORRECTIONS
TCE-I.46115 TRA-Z.4_I7 rE3 -.I660 BAU .106_'1
ROE -.O394 RRA .Z}67 RE3 -.1595 FAU .02766
FOE Z.3B6_ FRA 2.96}8 FC3 -.6897 BSP 9@,06
BEE 1.4610 BRA 2.4929 BE) .22102 FSP -IOl)
ClSTANCE 353.H16
27.110 GAL B.32 AZL H5.29 HCa 145.19 S_A
37.372 GAP -10.H3 AZP 93.B7 TAL 149.49 TAP
43.62 ZAP 15.21ETS 36.37 7AE 160.76 ETE
125.65 ECC .21{]75 INC 4.7142 Vl 36.151
294.68 RCA 96.2_ APE, 153.91 V2 35.092
255._ lAG I_7.72 ETC 169.27 CLP -12.43
CLA 2B.03 RAL 9.33 RAC 656_.4 VEL 12.494 PTH 2.26 VHP 7.51_ CPA -6.29 RAP 15.52 [CC 1.5714
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME _:, CST TIM INJ ? LAY |NJ ? LL%NC
3556.90 -19.13 134.52 24B.19 6B.72 3 33 51 2956.9 -21._6 I26.91
37HB.}5 -12.fl4 14fl._ 245.37 64.55 2 26 27 31_8.4 -16.17 141.50
3124.24 -24.19 104.63 250.14 71.3_ 5 4_ 51 2524.2 -Z6,44 96.56
3696.25 -ft.07 139.35 242.BB 61.12 2 53 23 3096.3 -II,_6 13Z.E?
2708.25 -3|.65 75.46 252.54 76.36 7 46 50 21_d.3 -33.2(3 _.57
3_5.00 -1.45 134.43 2)B.BI 55.B4 2 56 47 _]35._ -5.92 IZ_ .26l
MIC-COURSE EXECUTION ACCURACY C_C;T CETERMiNaTI'_ ACCUR&C*
SGT 3086.7 _,R 323.7 SG3 353.J ST 1E39.3 SR H7.3 S$ 1634.6
RRT -.6221RRF .6917 RTF -.9_.] CRT -._681 CRS .0551 CST .392g
SGB 3103.6 R53 -.11B7 R13 .9567 LSa 2316._ MSA 16H.5 SSa I2.H
51,I 3093.3 51,2 252.9 THa 176.24 ELI 1639.9 EL2 HT.l _LF 179.79
LAUNCH GATE NOV 21 19_B FLI_T TIME 144.00 aRRIVAL GATE APR la 1969
HELIOCENTRIC CONIC
RL 147.77 LAL .00
RP IOH.03 LAP 2.57
RC 43.07B GL 23.45
PLANE TOCENTRIC CONIC
C] 33.5|4 VHL 5.7_9
LNCH AZMTH LNCH TIME
81.92 0 49 40
98.0_ 3 ? 24
1650.O0 4 4 57
IO0.O0 2 29 4B
IlO.O0 6 41 37
110.00 2 9 37
CIFFERENTIAL CORRECTIONS
TOE-I.4925 TRA-2.4_69 TC3 -.J_7 OAO .0983
ROE .O212 RRA .2619 RC3 -,I 71 7 FAU .0295B
FOE 2.6_26 FRA 3.1087 rE3 -.7640 BSP |0135
BOE 1.4926 BRA 2.4410 BC3 ._195 FS@ -|I5I
ClSTANCE 360.5BI
LOL 5_.7_ VL _7.I95 GAL B.04 AZL 85.09 HCA 148.40 SMA 125.&3 ECC .Z7364 INC 4.9_71 Vl 30.151
LOP 207.25 VP 37.421 GAP -10.17 AZP 94.1B TAL J49.3_ TAP 297.79 RC_ 97.48 aPE, 153.71 V2 35.OBO
GP -10.|5 _AL 44._7 ZAP J7,4_ ETS }6.35 ZAE 160.26 ETE 263,97 7aC I{]9.35 ETC 169.92 CLP -14.23
CLA 29.36 RAL _.60 RAO 656_.3 VEL 12.445 PTH 2,25 VHP 7.164 CPA -6.9_ RAP 17.34 ECC ).55J6
L-I TII4_ INJ LAT INJ LONG ]NJ RT ASC INJ A5_4TH _NJ TIME _ CST T_M INJ _ LAT ]NJ ? LC_G
3@78.15 -|6.93 157.|4 _45.B5 65.66 I 54 IH 3_7H.1 -20.0_ 149.80
3449._5 -16.9_ 1_5.65 245.B5 65.65 3 59 53 Zfi49.2 -2_.D6 IlH,3I
3248.B8 -21.31 II_.77 247.B1 68.5_ 4 59 6 264H.9 -_4.03 105.04
3553.75 -|_.64 131._5 _43.7J 62.69 3 29 2 2953.7 -16.2(_ 124.27
2758.10 -30.79 79.09 _51.35 74.37 7 27 35 2158.1 -32.63 70.35
361 7.29 -4.03 I]0.89 _.56 56.03 3 9 54 301 7.3 -B .46 124 .61
MI0-OOURE EXECUTION ACCURACY ORBIT CETERMINaTION ACCURACY
,_GT 31210.7 _ 358.3 5(,3 386.2 5T 1692.5 SR 91.8 SS 1735.?
RRT -.7210_ RRF .7993 RTF -.9591 CRT -.6739 CRS -.5794 CST .9924
,_T.8 3I_|.| R_3 -.1386 RI) .9600 LSA 2420.2 MSA 165.4 SSA 11 ,6
S(,I 3141.7 S(,Z _44.0 THA 175.19 ELl 1693.9 ELP 67.# ALF 177.90
LAUNCH CA TE NOV Zl 196B FLIGHT TIME 146.00 aRRIVAL GATE aPR 16 1569
HELICwCENTRIC CONIC
RL 147.77 LAL .00 LL__ 58.75 VL
RP lOB.D7 LAP 2.44 LL_° ZI0.46 VP
RC 43.658 GL 25.09 G? -11.77 ZAL
PLaNE TOCENTRIC CL%N]C
C3 32.579 VHL 5.70_
LNCH AZMTH LNCH TIME
77.51 0 It 19
102.69 3 33 47
77.31 0 II 19
IO_.69 3 33 47
110.00 6 16 6
llO.OO 2 2B JO
DIFFERENTIAL CORRECTIONS
TCE-I.533B TRA-2.3695 TC3 -.1095 OAU .0940
RCE .0947 RRA .2972 RE3 -.IB61 FAU .03150
FOE 2.B986 FRA 3.2557 FC3 -._370 _SP 1040_
BOE 1.5367 BRA 2.3_k_0 BC3 ._159 FSP -|235
01STANCE 367.330
27.273 GAL 7.77 AZL B4.B6 HCA 151.61 SMA 126.10 ECC .21741 INC 5.13_5 VI 3_.151
37.466 GAP -9.52 AIP 94.52 TAL 149.31 TAP 300.93 RCA 9_.69 APL' 153.S? v? 35.067
45.06 ZAP 19.B6 ETS 36.B_ ZAE 159.18 ETE 271.23 ZAC II0.9_ ETC 170.75 CLP 16.11
CLA 30._1RAL 7.73 RAG 656B.3 VEL 12.40_ PTH 2.24 VHP 6.839 CPA -7.84 RaP 19.22 ECC 1.5362
L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG
39B2.16 -17.93 165.37 244.90 64.51 I 17 41 3382.2 -?1,?1 15H.04
33_].96 -17.9J 117.33 244.90 64,50 4 29 18 2731.0 -21.26] IIEl.O0
39B2.16 -17.93 165.37 _44.90 64.51 I 17 41 33:2._ -ZI.?I 158.04
3330.96 -17.91 I17.33 244.90 64.50 4 29 18 2731.D -_I._O 110.06]
2824.36 -29.4B B3._IO 249.94 71.B6 7 3 10 2224.4 -31.67 75.2_
3536.76 -7.0B 126.65 23B.63 56.47 3 27 7 2936.8 -II.44 120.27
MI0-COURSE EXECUTION ACCURACY ORGIT CETERMINa TION ACCURACY
.5_T 3171._ StoR 4JB.I S_3 4_.0 ST 1749.5 SR 141.2 SS I_46.9
RRT -.B|59 RIRF .BSLsO RTF -.9619 CRT -.9429 CRS -._967 CST .9926
SGO 3199,6 R2} -.|603 RI3 .9632 LSA 2542.6 MSA 163.5 SSA 10.3
51,I 3JB9.6 S_Z _40.4 THA 173.B2 ELI 1754.6 EL2 46.9 ALF 175.64
LAUNCH CATE NL'M/ 21 196B FLIGHT TIME 148.00 AREIVAL GATE APR 1_ 1969
HELIOCENTRIC CONIC
RL 147.77 LAL .00 L_t. 5B.75 VL
RP 108.11 LAP 2.30 LOP 213.67 VP
RC 44.405 GL 26.95 GP o13.83 ZAL
PLANETC_ENTRIC CONIC
C3 31.958 VIaL 5.653
LN_H AZMTH LN_H TIME
73.46 23 36 35
IO6.54 3 56 ?
73.46 23 36 35
106.54 3 56 7
]IO.O0 5 40 3
IlO.O0 2 55 45
OIFFERENTIAL CORRECTIONS
TDE-I.5BB7 TRA-_.}O_ TC3 -.OB6_ BAU .0944
ROE ,1879 RRA .3456 RC3 -.?O3_ FAU .033_5
FOE 3.2236 FRA 3.3977 FC3 -.9(]06 BSP 1058B
BOE 1.599B BRA Z.3356 BE3 .2210 FSP -I352
OISTANCE 374.061
27.345 GAL 7.5_ A?L 84.58 H(:A 154.8_ SMA 126.5fl ECC .ZI143 INC 5.4234 Vl 30.151
37.506 GAP -B.90 AZP 94.91 TAL 149.26 TAP 304.0B RCA 99.B1 AP_ 153.34 V2 35.053
46.04 7AP 2_.61 ETS 37.97 ZAE 157,45 ETE 277.15 7AC I12.53 ETC 171.:3 EL? IP.O6
OLA 3_.45 RAL 6.67 RAO 6568,3 VEL |2.3B3 PTH _._4 VHP 6.540 OPA -9.20 RAP ZI.Z? [CC 1.5259
L-I TIME INJ LAT INJ LCN_ INJ RT A,._C INJ A5"MTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONE
4060.65 -lB.96 171.85 ?43.99 63.I6 24 44 16 3460.6 -22.411 164.55
3242.79 -1B.94 111.18 _43.98 63.15 4 50 10 2642.B -?2.39 1_3.H_
4060.65 -JB._ 171.85 _43.99 63.16 24 44 16 3460.6 -Z?.4O 164.55
3242.79 -IB.94 III.18 _43.9B 63.15 4 50 lO 2642.B -?Z.39 I03._H
29_2.06 -27._ 90.51 248.0_ 68.4B 6 23 45 2322.1 -29.90 H2.33
34_9.37 -11.07 120.B9 _39.34 57.45 ] 52 54 _fl29.4 -15.28 114.33
MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
.%T 3L_og,I _ 5l|,_ S_3 460.1 ST |8J2.6 SR 227.6 SS 1971.5
RRT -.87_1 _ .9_66 RTF -.9643 CRT -.9943 CRS -.9755 CST .9929
51,B 3_49.6 R_3 -.|811 R|3 .9663 LSA 2682.8 MSA 162.9 SSA 9.0
_1 3_40.4 ,_G_ 245.J THA 172.07 ELI 1826.7 EL? _4 .I ALF 172.B_
105
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69
LAUNCH GATE NOV Z! 1968
HELIOCENTRIC CONIC
RL i47.77 LAL .00 LOt 58.75 VL
RP 108.15 LAP 2.16 LL_° 216.88 VP
RC 45.309 GL 29.1] GP -16.50 ZAL
PLAN£TOCENTRIC CONIC
C} 31.732 VHL 5.63} CLA 34131RAL
LNCH A?MTH LNCH TIME L-I TIME
69,76 23 8 J2 4129.99
110.24 4 I} 59 3169.88
69.76 25 8 12 4129.99
110.24 4 13 59 3169.88
69.76 23 8 12 4129,99
110.24 4 1} 59 3169.88
FLIGHT TIME 150,00 APR 20 1969
CISTANC£ 380.774
27.411 GAL 7.29 AZL 84.2| HCA 158.03 SHA 127.0! ECC .Z0589 Vl 30.15]
37.542 GAP -8.29 AZP 95.37 TAL 149.23 TAP 307.25 RCA 100.86 V2 35.040
47.25 ZAP 25'79 ETS ]9,64 ZAE |54.95 ETE 281.54 ZAC I|4.08 CLP -20.|O
5,35 RAG 6568.3 VEL 12.374 PTH Z.23 VHP 6.275 OPA -lI.I6 RAP 23.39 ECC 1.5222
INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
-20.01 177.80 243,11 61,53 24 17 2 3530.0 -23.66 170.54
-L_3.00 106.J3 243.10 61.52 5 6 48 2569.9 -23,64 98.88
-20.01 177.B0 243.I| 61.53 24 17 2 35]0.0 -23,66 170.54
-L:_3,OO I06.13 243,10 61,52 5 6 48 2569.9 -23.64 98.88
-20.0I 177.80 243,II 61,53 24 17 2 3530.0 -2).66 170.54
-20.00 I06.13 243.10 61,52 5 6 48 2569.9 -23.64 98.88
CIFFER[NTIAL CCRRECTIONS
T02-J.6594 TRA-2.2441
R0E .3115 _A .4108
FCE 3.6021 FRA 3.5t56 FC3 -.9476 85P 1078I
eOE 1.6884 BRA 2.2814 BE3 .2331 FSP -1471
LAUNCH GATE NC')V 21 1968
MID-COURSE EXECUTION ACCURACY
TC3 -.0661 BAU .0989 S_T 3238.9 SGR 647.8 563 498.6






RL 147.77 LAL .C10 LOt 58.75 VL
RP I08.19 LAP 2.01 LC@ 2_:)0.08 VP
RC 46.364 6L 31.69 6P -20.04 ZAL
PLANE TOC[NTRIC CONIC
C} 32.058 VHL 5.662 0LA 36.50 RAL
LNCH AZMTH LN_H TIME L-I TIME
65.95 22 39 54 4197.28
114.05 4 28 47 3107.72
65.95 22 39 54 4197.28
114.05 4 28 47 3107.72
65.95 22 39 54 4197.28
114.05 4 28 47 }I07.72
0[FFER£NTIAL CORRECTIONS
TOE-I.757! TRA-2,1719 TC} -.0502 BAU .1078
ROE ,4849 RRA .4975 RC3 -.2466 rAU .03552
r0E 4.0389 FRA 3.580! FC3 -.9592 BSP 10983
80E 1.8228 8RA 2.2282 803 .2516 rsP -J580
ORBIT DETERMINATION ACCURACY
ST 1880.4 SR 351.4 SS 2107.5
CRT -.9997 CRS -.9943 CST .9932
S(,8 3303.1 R23 -.1969 RI3 .9696 LSA 2841.5 MSA 164.I SSA 7.6
S(,1 3292.7 5GZ _61.2 TMA 169.59 EL1 1913.0 ELZ 8.5 ALF J69,42
FLIGHT TIME 152,00 ARRIVAL DATE APR 22 1969
OISTANCE 387.466
27.471 GAL 7.08 AZL 83.74 /_A 161.23 SHA 127.42 ECC .20078 INC 6.2628 Vl 50.151
37.574 GAP -7.70 AZP 95.93 TAL 149._1 TAP 310.44 RCA 101.84 APE) 153.00 V2 35.O27
48.80 2AP 29.56 ETS 41.95 ZAE 151,58 ETE 284.43 ZAC 115,59 ETC 175.30 CLP -22.20
3,66 RA0 6568.3 VEL 12,387 PTH 2._4 VHP 6,061 0PA -I }.94 RAP 25.89 ECC ].5276
INJ LAT INJ LONG INJ RT ASC INJ AIMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
-21.08 183.78 242.28 59.49 23 49 52 3597.3 -24.97 176.60
-21.06 1OI,85 242.27 59.48 5 20 35 2507.7 -24.95 94.67
-21.08 183.78 242.28 59.49 23 49 52 3597.3 -24.97 176.60
-21.06 101.85 242.27 59.48 5 _ 35 2507.7 -24,95 94.67
-21.08 183.78 242.28 59.49 2} 49 52 3597.3 -24.97 176.60
-21.06 101.85 242.27 59.48 5 _ 35 2507.7 -24.95 94.67
MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SGT 3261.9 _ 843.2 S_3 534.0 ST 1958.2 SR 525.5 SS 2254.3
RRT -.9340 RRF .9847 RTF -.9687 CRT -.9976 CRS -.9989 CST .9936
,T.G_ 3369.! R'23 -.2032 RI3 .9732 LSA 3027.3 MSA 167.0 SSA 6.1
S_I 3356.4 SG2 292.7 THA 166.32 ELI 2027.2 EL2 34.8 ALF 165.O1
LAUNCH CATE NOV ?I 1968
HELIOCENTRIC CONIC
RL 147.77 LAL .00
RP 108.23 LAP 1.86
RC 47.558 GL }4.86
PLANE TOCENTRIC CONIC
C3 }3.258 VHL 5,767
LNCH ATMTH LNCH TIME
61.77 22 9 46
118.23 4 40 46
61.77 22 9 46
I18.23 4 40 46
61.77 22 9 46
118.23 4 40 46
FLIGHT TIME 154.00 ARRIVAL GATE APR 24 1969
01STANCE 394.137
LOt 58.75 VL 27.526 GAL 6.88 AZL 8}.07 HCA 164.4} S_AA 127.79 ECC ,19609 INC 6.9282 Vl }0.IS]
LL_o 223.29 VP }7.602 GAP -7.12 AZP 96.68 TAL 149.21 TAP 313.64 RCA 102.73 APO 152.85 v2 35.013
GP -24.88 ZAL 50.83 ZAP 34.24 ET5 45.01ZAE 146.97 ETE 286.00 ZAC 117.02 ETC 178,19 CLP -24.32
CLA 39.!4 RAL 1.38 RAG 656@.} VEL 12,435 PTH 2.25 VHP 5.929 CPA
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME
4267.85 -22.09 190.24 241.48 56.84 23 20 53
3055.68 -22.08 98.26 241.47 56.83 5 31 41
4267.85 -22.09 190.24 241.48 _6.84 23 20 53
_55.6_ -22.08 98.26 241.47 56.8} S 31 41
4267.85 -22.09 190.24 241.48 56.84 23 20 53
)055.68 -22.08 98.26 241.47 56.83 5 31 41
CIFFERENTIAL CORRECTIONS NIO-COURS_ EXECUTION ACCURACY
T02-1._14 TRA-2.0918 TC3 -.0400 8AU .1214 _T }278.7 S(,R III8.7 S_3 558.2
RCE .7429 RRA .6096 RC3 -.2701 FAU .0349,6 RRT -.94_ _ ,9926 RTF -,9705
FOE 4.5201 FRA 3,5330 FC3 -.9101 85_ I1271 ._,8 3464.3 R'_3 -.1977 RI3 .9775
BO£ 2.0414 BRA 2.1788 803 .2731 FSP -I66| 5_1 3447.2 _2 343.! THA 161.92
-17.91 RAP 28.95 ECC 1,5473








St 2053.0 SR 774.4 SS 2403.5
CRT -.9954 CRS -.9999 CST .994!
LSA 3249.8 HSA 171.8 5SA 4.7
ELI 2193.I EL_ 69,4 ALF 159.40
LAUNCH DATE NOV 2! 1968 FLIG_AT TIME 156,00 ARRIVAL CATE APR 26 1969
HELIOCENTRIC CONIC Oi$TANCE 400.784
RL I&7,77 LAL .00 LOL 58.75 VL 27.577 G_L 6./'0 AZL 82.07 t'tCA 167.62 S_A 128.14 ECC .19179 INC 7.926? Vl IU.15!
RP 108.27 LAP 1.69 LOP 226.49 VP 37.626 GAP -6.57 AZP 97.74 TAL 149.22 TAP 316,84 RCA 103.56 AP'O 152.7! v2 35,000
RE 48.883 GL _.95 GP -31.71ZAL 53.6} ZAP 40.34 ETS 48,97 Z/l,_ 140.46 ETE 286.68 7AC 118.27 ETC 182.55 CLP -26.36
PLANET(_ENTRIC CONIC
C3 36.089 VHL 6.007 OLA 42.4] RAL 358.I0 RAO 6568.4 V[L 12.548 PTH 2._7 VHP 5.954 CPA -23.62 RAP }3.10 ECC 1.5939
LNCH A;_.ATH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT ZNJ Z LONG
56.98 21 35 21 4347,96 -L:_.87 197.69 240.64 53.23 22 47 49 3748.0 -27.49 1"-3(].89
123.02 4 48 59 3016.81 -_.85 95.52 240.63 5_.23 5 39 16 2416.8 -27.47 88.72
56.98 21 35 2I 4347,96 -L:P'_.87 197.69 240.64 53.2) 22 47 49 3748.0 -27.49 1_,'_1.89
123.02 4 48 59 3016.81 -22.85 95.52 240.63 53.23 5 39 16 2416.8 -27.47 88.72
56.98 2! }_ 2| 4347.96 -22.87 197.6_ 240.64 53.23 22 47 49 3748.0 -27.49 190.89
123.02 4 48 59 30|6.8I -22.85 95.52 240,63 53,23 5 39 16 2416.8 -27.47 88.72
01FFERENTIAL CORRECTIONS NIO-COU_ E)(_CUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE-2.1420 TRA-2.00_5 TC3 -.0394 8AU .|_ .f_T }29_.1 S_R 1501.6 S_3 5_5.8 ST 2185.6 SR J138.3 SS 2533.9
ROE 1.1545 RRA .744_ RC_ -.28_I FAU .03165 RRT -.9537 RRF" .996| RTF -.9725 CRT -.9942 CRS-I.O000 CST .9947
FOE 4.9899 FRA 3.2744 FC3 -.7592 BSP 11726 _ 3623.8 R_3 -.1788 RI3 .9828 LSA 3530.1 HSA 177.9 SSA 3.3
OOE 2.4333 BRA 2.137_ 8C3 .2878 FSP -I_B6 S(;I 3600.1 ,$_2 413.7 THA 156.L=_ EL1 2461.9 EL2 108,4 ALF 152.57
IO6
JPL T M 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-691
LAUNCH CATE NOV 21 1968 FLIGHT TIMe 158.00 ARRIVAL CAT? APR Z8 1969
H[LICX_ENTRIC CONIC
RL 147.77 LAL .00 LC_. 58.75 VL
RP 108.31 LAP 1.53 LOP 229.68 VP
RE 50,}27 GL 44.48 GP -41.61ZAL
PLANE TOCENTRI( CONIC
C] 42.681 VHL 6.533
LNCH AZMTH LNCH TIM_
51.27 ?0 5? 33
IZ8.73 4 50 14
51.27 213 52 33
I28.73 4 50 14
51.27 L_ 52 33
128.73 4 50 14
OIFFERENTIAL CORRECTIONS
TCE-Z.6181 TRA-J._09_ TC3 -.0545 BAU .|549
ROE 1.8612 RRA .8675 RE3 -.2659 FAU .02326
FOE 5.2_2 FRA 2.6558 re3 -.47J8 8SP J2485
BOE 3.?J22 8R4 ?.0977 B(3 .2714 FSP -1509
DISTANCE 407.403
27.623 GAL 6.54 AZL _0.40 HCA 170.B0 Se4A 128.45 ECC ,18789 INC 9.6017 Vl 30.151
37.648 GAP °6.02 AZP 99.48 TAL 149.23 TAP 3213.04 Re4 104.}! APO 157.58 V2 }4.987
57.72 Z4P 48.65 ?IS 54.16 ZAE 130.g5 ETE 28?.36 24C ||8.99 ETC I89.43 CLP -77.91
CLA 46.62 RAL 352.89 RA0 6568.6 VEL 12.808 PTH 2.33 VHP 6.333 0PA -3!.83 RAP 39.53 ECC 1.7024
L-I TIN? ]NJ LAT INJ LCNG INJ RT AS_ rNJ AS'NTH INJ TII4E PO CST TIN INJ 2 LJT INJ 2 LONG
4448.22 -22.84 206,81 239.45 48.18 22 6 41 _48.2 -28.03 200.48
3001.29 -22.83 94.08 239.44 48.17 5 40 J5 2401.3 -28.02 87.76
4448.22 -22,84 206.8J 239.45 48.18 22 6 41 _48.? -28.03 200.48
_001.29 -22.83 94,08 239.44 48.I7 5 40 |5 2401.3 -28.02 87.76
4448.22 -22.84 206.81 239.45 48.18 22 6 41 3848.2 -28.03 200.48
3001.29 -22.83 94.08 239,44 48.I7 5 40 I5 2401.3 -28.02 87.76
NI0-(.OURS_E EXECUTICN ACCURACY ORBIT 0£TERNINATIC_I ACCURACY
SGT 3350.4 ,%R 2003.! _3 498.0 ST 2409.8 SR 1665,8 SS 2588.7
RRT -.9574 RRF .9971 R1T -.9753 CRT -.9942 ORS -.9999 CST .9958
S(_ ]903.5 _ -.J451 R1] ,989| LSA 3905.1HSA 184.5 SSA 2.0
SG1 3871.2 S_2 500.9 THA 149.65 EL1 2925.8 EL2 147.7 ALg 145.40
LAUN(H 04TE NOV 21 1968 FLIGHT TIN? 160.00 ARRIV4L 0ATE APR 30 1969
PIELIC(ENTRIC CCINI( 0ISTANEE 415.982
RL 147.77 L4L ,00 LO- 50.75 VL 27.664 6AL 6.39 AZL 76,98 _ 173,97 5_44 128.75 ECC .18439 INCI 3.0208 vI 30.151
RP IO8.36 LAP 1.36 LOP 232.88 VP 37.666 6AP °5.50 AZP 102.95 TAL 149.24 TAP 323.21REA 105.00 APO 157.47 V? 34.974
RE 51.881 GL 57.22 GP -56.04 ZAL 64.09 ZAP 60.19 ETS 62.42 7AIE 116.79 ET[ 291.01 2AC 118.49 ETC 2'01.91 (LP -77.l}
PLAI41ETOCENTRIC CONIC
C3 61.411 VHL 7.837 OLA 51.74 RAL 343.49 RAO 6569.1 VEL 1_.519 PTH 2.47 VHP 7.725 DPA -43.[X3 RAP 51.54 ECC 2,0107
LNCH AZHTH LNCH TIE L-I TII,_ INJ LAT INJ LONG INJ RT A$_ INJ AZt4TH INJ TII4[ PO CST TIN _NJ 2 LAT INJ 2 LONG
44.70 19 53 16 4591.02 -_.23 218,23 2_6.60 41.30 21 9 47 _991.0 -76.]4 212.77
135.30 4 34 ?9 3039.10 -2_.22 9_.02 23_.59 41.29 5 25 8 2439.1 -26.13 89.57
44.70 19 53 16 4591.02 -20.23 218.23 236.60 41._0 21 9 47 3991.0 -26.!4 212.77
I_5.30 4 34 29 _039.10 -20.22 95.O2 23_.59 41.29 5 25 8 2439.1 -26.!3 89.57
44.70 19 53 16 459t.O2 -20,23 218.2_ 23_._ 41.30 21 9 47 3991.0 -26.14 217.77
135,30 4 34 29 3039.10 -20.22 95.02 2_.59 41,29 5 25 8 2439.1 -26.13 89.57
OIFFERIENTIAL CORR_CTZON$ MI0-COURSIE [XECUT|ON ACEURACY ORBIT OET[RN_NATION ACCURACY
T02-3.8866 TRA-1.8152 TO3 -.0923 BAU .J538 _T 35_._ _ 2462.0 5_,3 351.0 ST 2913.5 SR 2278.8 88 2436.6
; ROE 3.0928 RRA .7958 RC3 -.1630 FAU .00782 RRT -.958| _ .9948 RTF -.982t CRT -.9951 CRS -.9996 CST .9976
FOE 4,9348 FR4 1.5754 Re3 -.IlO_ B._° 1_32 _ 43_I0.2 1_3 -.0962 R13 .9953 LSA 44?5.3 NSA 188.3 55_ ].1
8OC 4.9670 _RA 1.9820 _C3 .J873 FSP -1104 S(,1 4290.5 SG2 585.5 THA |45.76 ELI 3694.6 EL? 176.9 ALF 142.00
LAUNCH 0_T£ NOV 21 1968 FLIGHT TIN_ 162.00 ARRIVAL OAT[ HA_ 2 1969
HELIOCENTRIC CONIC DISTANCE 420.460
RL 147,77 LAL .OO LOt. 58.75 VL 27.701 GAL 6.}B, AZL 66.Z5 PICA 177.07 SHA 128.99 ECC .18!39 INC2}.7468 Vl }0.151
RP 108.40 L4P 1.18 LOP 236.07 VP 37.681 GAP -5.00 AZP 113.72 TAL 149.20 TAP }26.77 RC_ 105.59 APO 152.}9 v2 }4.961
RC 53.536 GL 61.64 GP -75.03 ZAL 74.47 2AP 75.06 ETS 99.78 ZA£ 95.62 £TE 325.25 ZAC 116.65 £TC 247.38 CLP -_.12
PLANE TOC[NTRIC EONIC
C3 158.786 VHL 12._O1 0LA 54.8? RAL 325.43 RA_ 6570.7 VEL 16,7_7 PTH 2.90 VHP 1],631 0PA -53.42 RAP 80.34 £CC }.6132
LNCH AZHTH LN(H TII,_ L-| T_I_ INJ LAT ZNJ LONG INJ RT AS? INJ A}'NTH INJ TD4£ PC) CST TIN INJ 2 LAT INJ 2 LC_G
40.88 18 29 58 4817.95 -10.09 229.80 228.24 35.81 19 50 I5 4218.0 -16.53 725.15
139.12 3 33 44 3216.34 -10.08 101.14 2?8.22 35.81 4 ?7 ?0 2616,3 -16.52 96.69
40.88 18 29 58 4817.95 -10.09 729.BO 228,24 35.81 19 50 15 4218.0 -16.53 225.35
J39.12 3 33 44 3716.34 -10.08 101,14 228.22 35.81 4 27 _ 2616.3 -16.57 96,69
40.88 18 79 58 4817.95 -10.09 229.80 228.24 35.81 19 50 15 4218.0 -16.53 225.35
139.12 3 33 44 3716.34 -10.08 101.14 228.22 35.81 4 27 L>O 2616.3 -16.57 96.69
OIFFER_NTIAL CORRECTIONS NIO-COURS_ EXECUTION ACCURACY ORBIT _ETERNINAT|ON ACCURACY
T0-10.0652 TRA-J.42_O TO3 -._210 BAU .4784 S_T 4746,1 _ 513.4 $G3 152.4 ST 4589.I SR 211.0 55 ?O26.}
ROE .3410 RRA -.6039 RC3 -.0440 FAU-.O1533 K_T -.0454 _ ,0875 RTF -.9990 CRT -.6831 CRS -.6931 CST .9999
FOE 3.7772 FRA .4353 RE3 .0836 BSP 14905 ,T_ 4773.8 R_3 -.0416 R13 .9991 LSA 5018.5 HSA 155.8 SSA .9
89E10.0710 BRA 1.5505 BE3 .7253 FSP -495 ,%1 4746.1 S_2 512.8 THA 179.72 ELI 4591.3 EL2 154.0 ALF 178.20
LAUNCH DATE NOV 21 1968 FLIGHT TINE 164,00 ARRIVAL 0ATE NA_ 4 !969
HELIOCENTRIC CONIC 0ISTANEE 428.059
RL 147.77 LAL o00 LOL 58.75 VL 27.735 GAL 3.98 AZL 153.34 H(A 181.12 ,T_A 129._? ?CO .17668 INC63.3462 VI ]O.15!
RP IO8.43 LAP 1.00 LOP 239.25 VP 37.694 GAP -4.24 AZP 26.66 TAL 149.87 T4P 331.OO RC4 106.39 APO 152.05 V2 34,948
RC 55.?B? GL -53.76 GP 59.60 ZAL 83.93 ZAP 85.68 ET$ 190.61 ZAE 75.74 ETE 325.42 2AC 93.87 ETC 40.?3 CLP 81.43
PLANETC_ENTRIC CONIC
C3 934.175 VHL _0.56_ OLA -55.50 RAL 12.96 RA0 657_.9 VEL 3_.467 PTH 3.49 VHP 39.992 0P4 69.63 R_P 191.63 ECC16.373_
LNCJ'4 AZNTH LNCH TIIW_ L-I TIME INJ LAT INJ LCNG INJ RT AS_ INJ AZ)4TH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG
40.05 9 39 5 2363.63 -.17 67.96 28_.06 145.50 10 18 28 1763.6 6.47 63.83
139.95 18 43 48 751.77 -,I6 298.16 283.08 145,50 18 56 19 151.8 6,43 294.0}
40,05 9 39 5 2363.63 -.J? 67.96 283.06 I45,50 I0 18 28 1763.6 6,42 63.83
139,93 18 43 48 751.77 -.16 298,16 283.08 145.50 18 56 19 15!.8 6.43 294.0}
40.05 9 39 5 2363.63 -.17 67.96 283.06 145.50 10 18 28 1763.6 6.4? 63.8}
139.95 18 43 48 751.77 -.16 298.16 283.08 145.50 18 56 19 151.8 6.43 ?94.0}
DIFFERENTIAL CORRECTIONS NID-COUR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
TOE 5.3968 TRA-4.3646 TC3 -.16OO 8AU 4.0333 5_T _:=O64.4 S_R 3785.5 $_3 76.8 ST 1109.0 SR 1166.8 55 1047.0
RO£-3.7309 RRA10,0319 RE3 .2806 FAU.-.07158 RRT o.9348 RRr .9982 RTF -.9544 CRT -.8236 CRS -.9880 csr .9012
F06-1.O373 FRA 2.3184 FC3 .066_ BSP 1492_ ,_ 4_11.8 R"Z3 -.0199 R13 .9998 LSA 1853.9 MSA 489.8 554 .5
BOE 6.79OO (_R411.0215 BC3 .32_O FSP -27_ _,I 4_62._ S/v2 651.4 THA 117.71 ELI 1537.3 EL2 477.4 ALF 1}3.23
107
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 196{3-69
LAUNCH DATE NOV 21 1968 FL|GHT TINE J66.00 ARRIVAL DATE HAY 6 1969
H£LIO(ENTRIC CONIC 0I$TANEE 433.974
RL 147.77 LAL .00 LOt. 58.75 VL 27.764 GAL 5.98 ATL 102.54 H(A 183.78 .94A 129.43 EEL .17527 ]NC12.5402 v! 3(3.151
RP 108.47 LAP .82 LCP 242.44 VP 37.704 GAP -3.gO AZP 77.49 TAL 149.50 TAP 333.28 RCA 106.75 APO 152.12 VZ 34.936
RE 57.109 GL -52.82 GP 73.39 _AL 64.52 TAP 74.91 ETS 3(35.51 ZAr 109.37 £T[ 69.81 ZAC 87.27 FTC 143.75 CLP -Z4.33
PLANe TOCENTRI C CONIC
C3 56.636 VHL 7.526 CLA -42.24 RAL 37.66 RA0 6569.0 EL |3.341 PTH 2.44 VHP 10.694 0PA 68.89 RAP 320.97 ECC I .93Z1
LN_'H _47pATH Lk_H TIN[ L-I TIN[ IN] LAT |NJ LONG IN] R? A_ IN] A_JATH IN] T!IUlE PO (ST TIN IN] 2 LAT IN] 7 LON6
57.24 12 16 5 1814.25 18.06 34.44 286.60 i28.86 12 46 19 1214,3 22.95 28.10
122.76 19 23 52 5776.35 18.07 270.66 286.62 128.85 21 0 9 5176.3 22.97 264.3Z
57.24 12 16 5 1814.25 18.06 34.44 286.60 128.86 12 46 J9 1214.3 22.95 28.10
122.76 19 23 52 5776.35 18.07 270.66 286.62 128.85 21 0 9 5176.3 22.97 264.32
57.24 12 16 5 1814.25 18.06 34.44 286._ 128_86 12 46 19 1214.3 22.95 28.10
122.76 19 23 52 5776,35 18,07 270,66 2_6,62 128,85 21 O 9 5176,3 22.97 264.32
Dlrr£RENTIAL CORRECTIONS NIO-(OJR:._ _.(UT][ON A(.CURACY Oi_T O_.TERNINATION ACCURACY
TD[-1.2504 TRA-3.1163 TC3 -.0788 8AU .7598 _T 3345.3 S(,R 3635.9 .%3 216.6 ST 1353.0 5R 1112.4 sS 762.4
ROE -.3242 RRA-3.5157 RE3 .1958 FAU .00644 RRT .9691 _ -.9969 RTF -.9851 CRT .8490 CRS .9746 CST .9457
FDE .4711 FRA 2.4089 FC3 -.0985 85P 15311 5_ 4940.8 R_3 -.0371 RI3 -.9992 LSA 1849.6 NSA 477.8 55A 1.1
80£ I .2917 BRA 4.6981 BC3 .2110 FSP -682 .f_l 4902.7 .f_2 612.2 THA 47.46 ELI 1687.0 EL2 471.5 ALF 38.47
LAUNCH 0ATE NOV 2i 19_ FLIGHT TINE J(_.O0 ARRIVAL OATE NAY 8 1969
HELIOCENTRIC CONIC OI$TANr_ 44L1.4_4
RL 147.77 LAL .00 LGL 58.75 VL 27.7_3 GAL 5.g0 AZl. 9fl._O H(.A 186.90 SIAA 129.62 EEL .17319 INC 3.2962 VI ]O.151
RP 108.51 LAP .64 LCP 245.62 VP 37.712 GAP °3.43 A2'P 84.74 TAL 149.47 TAP 336.37 RCA 107.17 APO 152.O6 V2 34.923
RC 59.010 GL -31.65 GP 59.O3 7AL 48.82 ZAP 67._ ITS 320.94 ZAI[ 124.56 rTF 80.4_ 2AC 91.03 FTC 153.12 CLP -42.93
PLANETOCENTRXC CON|C
C3 23.653 V_ 4.863 OLA -21.64 RAL 30.26 RAO 65¢_.0 VEL
LNC_ AZ_rH LNC_ ri'E L-I r.rME" ,'NJ L_7
90.OO 12 30 36 I_O5.38 I .59
_O.OO IB _O 20 5648.42 27.96
I00.00 13 36 53 1291.45 .0_
100.00 19 46 44 5337.59 29.7_
110.00 14 13 37 1_76.30 °3.72
110.00 _1 26 _3 5025,_0 34.17
OIFFERENT|AL CORRtECT_ONS
TOE -.7027 TRA-| .e|8_ T(3 .00_6 8AU °2670
ROE -.5133 RRA-Z._H378 R(3 .8443 FAU .032fl9
FD£ .868J FRA 4.J_185 FC3-| .Jg_B BSP J4683
B0E .8715 BRA 3._O62 8(3 .8443 F',.¢P -1487
12.043 PTH 2.15 VHP 6.560 CPA 56.8_ RAP 343.05 £CC I .3893
IN] LOf_ r.NJ RT A_v_ _NJ AFMTH J_NJ r[f4_ Po C$1" r;'M _NJ 2 LAF [NJ 7 LONG
• 21 254.72 |18._8 12 55 41 905.4 5.36 353.55
265,70 _2.69 94.65 19 44 29 _O48.4 28.31 257.06
343.6i 253.85 _19.89 13 58 24 691.4 4.O1 337.08
242.97 _2.83 93.09 21 15 42 4737.6 29.86 234.17
332,_4 2_|.50 124.00 14 33 13 576.3 .76 326.33
219.37 £*62.93 89,|1 22 50 lfl 4425.5 33.67 210.16
NIO-COUR$1_ £)ECUTI(:]N ACCURACY C_3IT DETEI_INATION ACCURACY
_,T 2449.0 _ 3934,3 ,T_3 472.5 ST 1078.6 SR 1291.8 SS J063,9
RRT ,96J3 RRF -,9994 RIT -,966_ CRT ,9265 CR$ ,996?. C$T .9556
.f_ 4634.3 R_3 o.0568 RJ3 o.9980 LSA J964.5 HSA 323.3 SSJl 3.7
•_v! 4598.2 S_7 577.0 ?HA 58.55 EL! 1652.7 EL2 317.2 ALF 50.54
L_UNCH OAr(; NOV ZI 1968 FLIGHt TINE ITO.OG _RRIV_L O_r_ MI_" I_ _969
HtrLIO_ENTRIC CONIC OISTAN(E 446._01 :
RL ]47.77 L&L .OO LCX. 58.75 VL 27,B13 GAL 5.83 47L 92.57 H(A 190.06 ,T_44
RP 108.55 LAP .45 LOP 248.80 V-P 37.718 GAP -2.96 A?P 87.47 TAL 149.45 TAP
RC 60.976 GL -17.08 GP 49.i6 Z;Ic 41.43 ZAP 65.07 ETS 3_O.10 7AE 134.35 ETE
PLANE T(_NTR | C CONIC
C3 17,879 VHL 4.228 (_LA -7.87 RAL _5.26 RAO 6567.7 VlEL 11.801 PTH _,09 VHP
LNCH AZNTH LN(H TII4E L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A_4TH INJ T!I_
90.00 10 O 45 1941.68 -12.15 24.89 243.66 115.78 10 33 6
90.O0 20 0 15 5078.33 24._2 224.83 247.01 74.87 _I 24 _4
100.00 1! 18 18 1691.49 -13.15 5.99 243.15 117.09 I1 46 E9
JO0._O 21 25 23 4803.74 25._0 L_04.32 246.6_ 73.53 22 4S 27
110.00 12 17 53 1504.90 -15.81 3_0,31 741.64 120.71 12 42 58
i10.00 22 42 17 4563.09 28.18 184.9_ 245.61 69,_0 23 58 20
DIFFERf'NTIAL CCRR[CTIONS MI0-COL_S_ [_CUTICN ACCURACY
TOE -.5618 TRA-I .4OO4 TC3 -.0259 BAU .2674 SGT 2061.4 ,S_ 3725.8 $63 742.2
RO_ -.6i9,_ R_A-_._6,_I R.C3 I .I18_ F'_U .0_494 RR7 .9_46 RRf" -.9994 RIT -.9_6
r0E 1.6312 rRA 5.8411' FC3-2.6600 8SP |_13 S_ 4258.0 R_3 -.0604 R13 o.9976
_O[ .8362 6RA 2.9198 BE3 1.1185 FSP -23Z0 .S_I 4223.4 _ 541.7 ?HA 61.65
LAUNCH OATE NOV 2i 1968 FLIGHT TINE 172,00
HEL IC(ENTRIC CONIC
RL 147.77 tat .00
RP 108.58 LAP .26
RC 63.0[R3 GL -7.88
PLAN_TO_.NTRIC CONIC
C3 16.248 VHL 4.031
LH(_ A_ITH LNCH T_I_
90.00 8 43 4
• 0.00 _ 52 23
100oOO _0 4 46
I00.00 22 13 23
lID,DO 1J 13 49
|10.00 23 _0 48
OIFFERENTIAL CCRR1ECT IONS
TOE -.474_ TRA-'I.|I_I TC3 -.1074 _AU .2541
ROE -.6828 RRA-2.2_9 RC3 1.1647 FAU .07372
r0E 2.5400 lrRA 7.3232 FC3-3,9279 BSP 125E0
BOE .8315 _A 2.5197 BC3 1.1697 FSP -3088
129.78 ECC .17132 INC 2.5720 vl ]0.151
339.51RCA 107.54 kPO 152.01 V2 34.911
83.59 ZAC 93,85 ETC 155.61 CLP -49.86
5.116 0PA 48.01 RAP 351.20 £CC 1.2942








ST 953.8 SR 1345.6 SS 1441.6
CRT .9686 (RS .997_ (ST .9837
LSA 2181.8 MSA 195.4 SSA 6._
ELI 1637.8 £L2 194.9 ALF 54.96
ARRIVAL DATE " MAY 1_ 1969
OISTM_ICE 453.368
LOt. 58.75 VL 27.833 GAL 5.77 _. 91.14 PICA 193.23 Sl4A 129.92 ECC .16972 IN( 1.143A Vl ]0.151
LCP 25J.98 VP 37.722 GAP -2.49 A2'P 88.89 TAL 149.43 TAP 342._ RC_ 107.87 APO 151.97 V2 34,900
GP 42.32 ZAL 38.76 ZAP _.16 ET$ 337._7 ZAE 141.04 [TE 86.84 ?IC 95.38 ETC 157.40 CLP -55.38
OLA .76 RAL _.05 RAO 6567.7 VEL 11.73_ PTH 2.07 VHP 4.390 OPA 41.48 RAP 354.87 £CC 1.2674
L-I TII,_ INJ LAT INJ I._ INJ RT ASC INJ AZt4;tH INJ TINE PO CST TIN INJ 2 LATINJ 2 LONG
2189_55 -18.95 39.90 240._3 111.44 9 19 33 1589.5 -15.87 32.5p
4?86.35 11'.7_ _05.91 _39.g"_ 61'._7 _ I2 10 4186.4 - I4.56 198.69
1926.02 -19.92 _0.11 239.82 112.76 10 36 52 1326.0 -16.67 IZ.BZ
45_5.11 18,71 186.27 239.49 66.26 23 28 48 3925.1 15.35 179.09
J709.87 -L_Z.SJ 2,43 238,54 J16,43 1J 42 J9 1109,9 -J8,78 355.78
4314.03 21.29 J68,94 238.18 62.60 24 32 42 3714.0 17.45 161.91
WIO-COUR.T_. EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_
5(,7 1705.2 SGR 3494.0 SG3 990.5 ST 821.6 5R 1370.1 $S 1810.9
RIRT .9420 _ -,9_9_ RTF" -,9433 CRT .9843 CR5 .9975 CST .9942
SC,8 3887.9 R_3 -.0571 RI3 -.9976 tS_ 2411.5 MSA t27.7 5SA 10.2






JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4, 1968-69_
LAUNCH 0ATE NOV ZI 1968 FLIGHT TIE 174.00 " ARRIVAL DATE HAY 14 1969
HKLIOCENTRIC CONIC
RL 147.77 LAL .OO LC_L 58,75 VL
RP 108.62 LAP .07 LOP 155.15 VP
RC 65.076 GL -I.83 GP 37.37 ZAL
PLAI_TOCENTRIC CONIC
C3 15.707 VHL 3.963
LNCH AZNTH LNCH TIN[
90.00 7 51 57
90.00 21 26 7
100.00 9 16 21
10(3.OO 22 44 24
110.00 10 31 3fl
110.OO 83 45 40
OIFFEI_..NTIAL CCIRRECTZONS
TOE -.3790 TRA -.8_05 TC3 -.2193 BAU .2416
ROE -,7132 RRA-_.0523 RC3 1.1345 FAU .089§9
FOE 3,4732 FRA 8.59_ FC3-4.93_0 88P 114r_
80E .8076 BRA 2.2103 8C3 1.1555 FSP -3786
OISTANC£ 459.829
17.851 GAL 5.73 AZL 90.26 hlCA 196.40 SNA 130.04 £CC .16840 INC .Z59Z vJ 30.15!
37.724 GAP -2.03 AZP 89.75 TAL |49.40 TAP 345,80 RCA 108.14 APO 151.94 vZ 34.889
38.02 Z4P 67.11ETS 343.12 ZAE 145.76 ETE 91.29 Z4C 95.88 ETC 159.01 CLP -60.70
OLA 6.42 RAL 19.88 RAO 6567.6 VEL 11.709 PTH 2.06 VHP 3.948 OP4 36.40 RAP 356.44 ECC 1.2585
L-I TINE INJ LAT INJ LONG INJ RT ASC |NJ A2_4TH INJ TINE PO (ST TIN |NJ 2 LAT |NJ 2 LONG
2358.46 -22.78 50.81 239.03 107.29 B 31 16 1758.5 °20.20 43.08
4602.07 12.63 194.81 236.50 64.45 22 42 49 4002.1 9.09 187.92
2086.25 -23.79 30.43 238.67 108.65 9 51 7 1486.3 °21.02 22.73
4349.51 13.59 175,75 236.02 63.12 23 56 54 3749.5 9.87 168.93
1850.82 -26.49 1J.44 237.56 112.44 1! 2 25 1250.8 -23.22 3.81
4157.71 16.12 159.76 234.59 59.44 24 54 58 3557.7 11.94 153.15
NI0-COURS£ EXECUTION 4CCURkCY CR81T 0ETERNIN4TION ACCURAC_
SGT 1324.9 S_R 3284.2 SG3 1212.2 ST 654.6 SR 1366.0 SS 2138.2
RRT .9130 RRF" -.9989 RTF -.9143 CRT .9903 CRS .9973 CST ,9977
3541,4 I_3 -.0487 R13 -.9977 LSA 2618.4 M$A 1OO.6 SSA 13.8
SG| 3505.0 SG2 506.5 THA 69.33 ELI 1512.5 £L2 82.0 ALF 64.53
LAUNC_ DArE NOV 21 1968 FLIGHT TIME 176.00 ARRIVAL (]ATE HAY 16 1969
HELIOCENTRIC CONIC
RL 147.77 LAL .00
RP 108.65 LAP -.lJ
RC 67.198 GL 2.40
PLANE TOCIFNTR IC CONIC
C3 15.352 VHL 3.944
LNCH AZ_4TH LNr..H TINE
90.OO 7 14 43
90.00 21 50 54
100.00 B 41 12
100.00 23 7 6
110.00 10 1 7
110.00 O 7 36
OISTANCK 466.251
LC_. 58.75 VL 27.865 GAL 5.69 AZL 89.66 H(.A 199.58 t_4A 130.14 £C( .16736 INC .3414
LOP 258.33 VP 37.725 GAP °1.58 AZP gO.32 TAL 149,34 TAP 348.92 REJ 108.36 APO 151.92
GP 33.61 ZAL 37.99 ?AP 70.29 ETS 347.94 Z/dE 149,07 ETE 97.27 ?A( 95.60 ETC 160.51
DLJ IO.35 RAL 18,32 RAO 6567.6 VlEL 11.702 PTH 2.06 VHP 3.649 DPA 32.24 RAP 356.80
L-I TINE INJ LAT |NJ _ |NJ RT ASC INJ A2"NTH INJ TINE PO CST TIN INJ 2 LAT
2483.09 -25.O5 59.23 2_8.64 103.66 7 56 6 1883.1 -22.92
4472.95 8.73 187,_3 234.70 6_.96 Z3 5 27 _72.9 5.04
2204.16 -26,12 38.41 2_t.34 105.07 9 17 56 1604.2 -23.80
4227.11 9.71 168.73 234.i7 61.59 24 17 33 3627.1 5.84
1954.08 -28.98 18.44 237.35 108.97 10 33 41 1354.1 -26.12
4049.96 12.29 153.75 232.64 57.85 I 15 6 3450.0 7.96
DIFFERENTIAL _RR1ECTION$
TOE -.2625 TRA -.5386 TC3 °.3550 BAU .2363
ROE -.7221RRA-J.6854 RC3 1.0798 FAU .10290
FO[ 4.3809 FRA 9.6840 FC3-5.7278 BSP 10409
80£ .7683 _A 1.9608 BC3 1.1366 FSP -4404
NI0-CCt_ E_CUTION ACCURAC_
_T 925.6 S(_ 3095.1 t_3 1407.8
RRT .8_J6 RRF -.9984 RTF -.8315
3230.5 _3 °.0342 RJ3 -.9979













ST 450.0 SR 1341.3 SS 2420.8
CRT .9929 CR$ .9969 (ST .9988
LSA 2B02.2 NSA 96.0 SSA 15,3
ELI 1413.9 EL2 50.9 4LF 71.55
LAUNCH D4TE _ El 1968 FLIGHT TINE 178.00 4RR|VAL 0ATE HAY 18 1969
HELIOC[NTRIC CONIC
RL 147.77 LAL .00 L0L 58_75 VL
RP 108.68 LAP -.30 LOP 261.50 VP
RC 69.360 GL 5.50 GP 30.61 ZAL
PLANETEX_£NTRI( CONIC
C3 15,567 VHL 3.945
LNCH AZMTH LNCH TIM_
9(3,00 6 45 53
90.00 22 10 31
1OO.00 8 14 8
I[30.OO 23 24 57
J10.00 9 37 54
|10.OO O 21 36
OIFFER[NTIAL CORRKCTION$
TOE -.1207 TRA o.2456 TC3 -,505§ 84U .2372
ROE -.7128 RRA-1.7427 RC3 1.0216 FAU .11430
FOE 5.2140 FRAIO.f1826 FC3-6.3f167 8SP 9485
BO£ .7229 BRA 1.7599 8C3 1.1398 FSP -4965
DISTANCE 472.662
27.877 G4L 5.67 AZL 89.22 HCA 202.75 SN4 130.23 ECC .16657 INC .7816 V! 30.151
37.724 GAP -J.14 AZP 90.72 TAL 149.27 TAP 352.02 RC4 108.53 APO 151.92 v2 34.867
38.22 ZAP 74,31 [T5 35J.95 ZAE 151.23 £TE 104.74 ZAC 94.75 ETC 161,9l CLP -71.68
OLk 13.24 RAL 17.16 RA0 6567.6 VEL 11.703 PTH 2.06 VHP 3.438 OPA 28.63 RAP 356.40 ECC 1.2562
L-I TINE ]NJ LAT |NJ LONG INJ RT AS( |NJ AZNTH INJ TINE P() (ST TIN JNJ 2 LAT INJ 2 LONG
2580.36 -26.44 66.01 238.60 100.53 7 28 54 1980.4 -24.71 57.77
4376.11 5.69 181.83 233.72 62.21 23 23 27 3776.1 1.93 175.18
2295.76 -27.39 44.83 238.35 102.00 8 52 24 1695.8 -25.65 36.56
4135.94 6.72 163.62 233.15 60.80 24 33 53 3535.9 2.78 157.05
21333.64 -30.61 24.06 237.48 106.01 I0 Jl 48 1433.6 -28.11 15.75
5970.82 9.39 149.46 231.53 56.98 I 27 47 3370.8 4.98 143,15
MIO-CO_RSE EXECUTION ACCURACY C_SIT OETERt4INATION ACCUR_C_
SGT 369.2 S_R 2912.1 S_3 1573.7 ST 207.2 SR 1_96.2 SS 2653.2
RRT .4900 _ -.9978 RTF -.4929 CRT .9934 CRS .9962 CST .9972
S_ 2967.2 R23 -.0121 R13 -.9978 LSk 2958.4 HSA 101.1 SSA 15.4
SG1 2925.8 _2 493.9 THA 84.37 ELI 1312.5 EL2 23.4 ALF 80.97
LAUNCH OATE _ 21 19619 FLIGHT TINE 180.0(3 ARriVAL CATE N_v 20 J969
HELIOCENTRIC CONIC
RL 147.77 LAL .(30
RP 108.72 LAP -.49
RC 71.560 GL 7.86
PLANETC([NTRIC CONIC
C3 15,675 VHL 3.959
LNO4 ATMTH LNCH TINE
90.00 6 22 38
• 0.00 _2 26 49
100,00 7 52 2_
1OO.OO 23 39 42
|IO.DO 9 19 31
110.00 0 33 2
DIFFERENTIAL CORRECTIONS
TO£ .0440 TRA .0577 TC3 -.6694 8AU .2451
ROE -.6897 RRAol.6139 RC3 .9590 FAU .12330
FOE 5.9483 FR411.2852 rC3-6.8100 BSP 8705
BOE .6911 _RA 1.6150 BC3 1.1695 FSP -5436
0ISTANCE 479.051
LC_ 58.75 VL 27.8_6 GAL 5.67 AZL 88._ HC_ L_5.92 S_A 1_0.29 ECC .16605 INC 1.1182
LOP 264.67 VP 37.722 GAP °.70 AZP 91.01 TAL 149.17 TAP 355.09 RCA 108.66 APO 151.93
GP 28.11 ZAL 38.50 ZAP 78.9J ETS 355.33 ZA£ 152.35 £TE 113.36 ZAC 93.45 £TC 163.19
OLA 15.45 RAL 16.29 RA0 6567.6 VEL 11.707 PTH 2.06 VHP 3.28_ OPA 25.38 RAP 355.50
L-I TIM_ INJ LAT INJ LONG INJ RT AS( INJ AZl4TH INJ TIHE P_ CST TIN INJ 2 LAT
2659.56 -27.30 71.65 2_8.74 97.83 7 6 57 2059.6 -25.95
4300.02 3.26 177.56 233.21 61.86 23 38 29 3700.0 -.53
2369.94 -28.32 ._0.14 L_38._3 99.35 B 31 56 1769.9 -26.94
4064.88 4.35 J59.6_ 232.62 60.40 24 47 27 3464.9 .37
2097.46 -31.72 28.70 237.79 103.47 9 54 29 1497.5 -29.54
3910.12 7.12 146.23 230.g0 56.48 1 38 12 3310.1 2.67
NI0-C£URS£ EXECUTION ACCUR_C_
S/.,7 _40.8 ,%R 272'8.5 .%3 1706.9
RRT -.4_80 RRF" -.997| RTF .4562
5G_ 2781.6 R2_ .0169 R13 -.9969













ST 70.5 SR 1235.0 SS 2840.0
CRT -,9499 CRS .9954 CST -.9675
LSA 3095.7 HSA 109.3 SSA 15.0
ELl 1236.8 EL2 22.0 ALF 93.|1
I09
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69
LAUNCH CAT[ NOV 2| 1968
_L IC_[rNTRI C CONIC
RL I47,77 LAL .00 LOL 58.75 VL
RP J08.74 LAP -.67 LOP 267.84 VP
RC 73.792 GL 9.71 GP 25.93 ZAL
PLAN[ TC(ENTRZC CONIC
C3 15.845 VHL 3._| CLA 17.|9 RAL
LNCH AZMTH LNCH TIE L-| TIE
9(3.00 6 3 20" 2726,2J
gO.O0 22 40 5! 4238.28
|OO.O0 7 34 35 2431.99
10(3,OO 23 52 18 4007,74
llO.OO 9 4 36 21_0,32
ll0.O0 0 42 42 3862,17
FLIGHT TINE 18Z.00 ARRIVAL CATE NAY Z2 J969
OISTAIqCE A85.418
27.694 GAL 5.68 AZL 68.6J I,ICA
37,7|9 GAP -.27 AZP 91.2J TAL
38.77 ZAP 63.92 ET$ 338.16 ?AE
209.09 S_AA 150.35 ECC .16579 INC |.3862 VJ 30.|5!
I49,04 TAP 358.i3 RCA 108.74 APO 151.96 V2 3a.B4B
I52.48 ETE 12_Z.51ZAC 91.86 ETE |64.34 CLP °83.23
15.63 RAO 6567.6 V1EL 11,715 PTH 2.06 VHP 3,|65 0PA 22.37 RAP 354.26 ECC 1.Z608
|NJ LAT |NJ LONG JNJ RT ASC IN| AZrNTH |NJ T|IAE PO CST T|M |NJ 2 LAT IN| Z LONG







TOE .2273 TRA .3674 TC3 -.8422 BAU .2603
ROll -.6335 RRA-J,4911RC3 -89S0 rAU .|3001
FOE 6.5450 FRAil.7664 _C3-7.J032 BSP 6201
BOE .6919 BRA 1.5357 BC3 I.L_ZgO FSP -3820
LAUI_._ OATE NOV 21 19(o8
174.I2 23_.03 61.71 23 51 30 _538.3 -2.52 J67.a9
54.65 238.83 97.05 B 15 7 i832.0 -27.84 _6.08
156.53 232.39 60.20 24 59 6 3407.7 -I.57 150.01
32.63 238.20 |0J.26 9 40 26 1550.3 -30.60 23.92
143.69 2}0,_9 36.I6 | 47 4 3262.2 .84 J37.47
M|0-(,(_URSI[ E_(UT_CN ACCURACY ORB|T 0ETERMINATION ACCURACY
SGT 9_9.0 S_R 2537.6 _3 |902.0 ST 367.5 SR I157.4 55 2977,4
I_RT -.B_7 _ -._0 RTF .8612 CRT -.9878 ORS .9942 CST -.99_3
Sr_ 2102.3 R23 .0,170 Rt3 -._50 LSA 32J3.3 HSA 116.0 SSA 14._
_;I 264_4._ _2 4_.4 THA IOB.02 £L| 1213.J EL2 34.3 ALF |07.45
FLIGHT T|NE |84,00 ARRIVAL 0ATE MAY 24 J969
P_LIOC[NTRIC CONIC DISTANCE 491.762
RL 147.77 LAL .00 LOL 58.75 VL 27.899 GAL 5.70 A2'L 68.39 HCA 212.26 SOAA 130.38 ECC .16577 INC 1.6055 v! 30.151
RP 108,77 LAP -.86 LOP 271.00 VP 37,714 GAP .16 A2P 91,345 TAL 14B.SB TAP 1,J5 RCA J08.77 APO |52.00 V2 34.839
RC 76.053 GL i1.19 GP 23.96 ZAL _._ ZAP _.16 ETS ,60 ZAE 15J.71 CTE 131.42 ZAC 90.07 ETC 165.34 CLP -89.D8
PLANETO_[NTR|C CON|C
C3 16.O68 VHL 4.008 OLA |8._9 RAL |5.|4 RAO 6_7.6 V1EL I1.724 PTH 2,07 _HP 3.I23 0PA 19.53 RAP 352.57 [CC J.2644
LNO4 A214TH LN(H T|NE L-| TXNE _NJ LAT |NJ LONG IN| RT A_( _NJ A2NTH |NJ T|NE PO CST TIM |NJ 2 LAT |NJ 2 LONG
90.00 5 47 l 2783.76 -_.|3 80.64 239.32 93,40 6 33 25 2183.8 -27.36 72.06
90.00 2"Z 53 |5 41B7.06 -.3t_ 171._ 233.01 61.69 24 3 2 3387.1 -4.16 J64.62
1(30.00 7 19 36 2485,24 -L_,SJ 58.57 239.21 95.02 8 J I J883._ -_8.50 49.91
IDO.DO 0 7 J8 3_:0.82 .83 |53._ 232.39 60.I2 J I3 19 3360.8 -3.15 147.43
110.DO 8 52 ;7 2195.26 -33.04 _6.02 238.69 99.33 9 28 52 1595.3 -31.40 27.18
|I0.DO 0 51 6 3823,56 3.85 J4|.67 2_O.51 56.01 I 54 50 3223.6 -.64 135.46
01FrERENTIkL CCRRECTIONS NIO-C.,OUR_ E_ECUTION ACCURAC_ CRBIT OETERfAINATION ACCt%tACY
TO[ ,4_4_ TRA .6787 TC3-l.0|84 BAU .2818 SGT 1443.0 _R 2340.I SG3 I857.2 ST 680._ SR 1067.1 55 3069.8
ROE -.6070 RRA-J.3724 RC3 .8_9 FAU .I3380 RRT -,9435 RRF -,9947 RTF .9459 CRT -.9882 CRS .9923 CST -.9993
rOE 6.9868 FRAI2.OZ_E FC_-7,_090 BSP 8054 S/_ 2749.2 R23 ,0677 RJ3 -.9926 LSA 3318.0 NS_ J26.3 SSA 14,0
BOE .7407 BRA 1.5310 BC3 1.3118 FSP -6083 SGI 2718.2 SG2 411.6 THA |20.98 EL1 1262.6 EL2 88.0 ALF |22.39
LAUNCH 0ATE NOV 21 1968 FLIGHT T_N_ |86.00 ARRIVAL GATE H_Y 26 |969
0ISTANCE 496.084
LOt. 58.75 VL 27.902 GAL 5,74 AZL 88,21H(A _15.43 SHA I_0.Al ECC .|660|
LOP 274.17 VP 37.709 GAP .59 AZP 91.46 TAL 148.70 T_P 4.J3 RCA |08.76
GP 22.15 ZAu 39.16 ?AP 94.52 ETS 2.64 ZAE I50._| [TE 139.50 ZAC 68.2|
OLA 19.75 RAL I4.79 RA0 6567.7 VEL II.135 PTH 2.07 VHP 3,097 0PA 16,66
L-I TINE_ IN| LAT IN| LONG |NJ RT AS( IN| A_ATH |NJ T|NE PO CST T|H
2834.47 -28.29 84.34 239.73 9|.55 6 20 17 2234.5
4J43.94 -1.77 |68.85 233.28 6|.73 24 13 29 3543.9
2531.87 -29.73 62.0| 239.66 93.22 7 49 5 |931.9
3921.77 -.50 |5|.62 232.57 60,1I I 22 34 3321._
2234.2B -33.43 39.00 239.25 97,60 9 19 14 1634.3
3792.13 2,65 |40.02 2_0.6l 55.9I 2 | 46 3192.l
HELIOCENTR|C CONIC
RL 147,77 LAL .O0
RP |08.80 LAP -1.04
RE 78.340 GL 12.38
PLAN[TO_ENTR|C CONIC
C3 _|6.338 VHL 4.042
LNCH A_HTH LNCH TI_
90.00 3 33 2
90.00 23 4 25
IDO.O0 7 6 53
|[30.00 O |7 12
110,00 B 42 O
110.00 0 56 34
INC 1.789_ V| 30.J5|
APO 152.05 V2 34.83|
£TC 166.{6 CLP -94.BB
RAP 351.4| £CC |.2669







OIrFERENTIAL CCRR1ECTIONS HI0-_LIR_ [XECUTION ACCURACY
TOE .6_(3 TRA .9864 TC3-I.Jg06 BAU ._O82 5GT J982.6 SGR 2137.4 5G3 187|.5
ROE -.5519 RRA-J.2565 RC3 .7573 FAU .13483 RRT -.94_74 _ -.99_7 RTF .9718
FOE 7.2637 rRAt2.0586 FC3-7.1449 BSP 833I _ 291_.4 R23 .0723 R13 -.99JI
BOE .8376 BRA I .5975 Be3 J.4110 rSP -6225 SG| 2891.6 S(_ 371.3 THA I32.78
LAUNCH OATE NOV 21 1968 FLIGHT TINE |68.00
HELIOCENTRI( CONIC 0|STANCE 504.383
RL 147,77 LAL .DO LOL 58.7_ VL 27.903 GAL _.79 A2'L 68.05 _ 2i8.60 SHA 130.41 [CC .1664_
RP J08.82 LAP -1.21 LOP 277.33 VP 37,?03 GAP |.0I A2'P 91.52 TAL |48,48 TAP 7.08 RCA IOB.70
RC BO.6_I GL 13.36 GP 20.46 ZAL 39.26 ZAP 99.87 ETS 4.3(5 ZAE I48.17 £TE 146.42 ?AC 86.3_
PLAN[ TOCENTR| C CONIC
C3 16.635 VHL 4.08l 0LA 20.72 RAL 14.5_ RAO 6_67.7 V_L lJ .749 PTH _.O7 VHP _.|03 0PA ]4.34
LNCH A2'HTH LNCH TIME L-| Till[ INJ LAT _NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST T|M
90,00 5 20 37 2879.g0 -2_,32 87.66 240.2l 89.89 6 8 57 2279.9
90.00 23 14 37 4107.31 -2.95 1_.81 233.64 61.82 24 23 4 3507.3
IDO.DO 6 56 l 2573.38 -29.B5 65.09 240.19 91.60 7 38 54 1973.4
IDO.OO 0 26 II 3889.06 -1.61 150.02 232.89 60.15 I 31 0 3289.|
|10.DO 8 33 23 _68.?_ -33.7! 41,63 239,B9 96.06 9 II 12 1668.8
lJO.DO 1 3 IS 3766.46 1.67 13_.68 230.64 55.85 2 8 4 3166.5
0IFrERENTIAL r..CRRECTIOhLS NI0-COL_ [XECUT|CN ACCURACY
TO[" .8_JO TRA 1,21_ TC3-1.35_7 BAU .3376 ,_ 2_|?.I _ Ig_.I S_ 1849.7
ROE -.4918 RRA-I.1461RC3 .6846 FAU .13261 RRT -.9752 RRF -.9901RTr .9821
rOe 7.3831 rRkll.9030 rC3-6.8933 BSP 89(59 S,C.B 317_.6 R23 .0645 RJ3 -.9908
80E .9726 _RA 1.72_0 Be3 I .5161 rSP -6221 SGJ 3157.1 SG2 341.7 THk 142.61
ORBIT DETERMINATION ACCURACY
ST 998.5 SR 966.9 S$ 3117.4
CRT -.9B64 CRS ,9901CST -.9996
LSA 3410.5 HSA |34.4 SSA 13.6
_L| J3_5.2 EL2 114.5 ALF 135.94
ARRIVAL 0ATE MAY Z8 1969
INC 1.9464 Vl 350.151
_PO 152.13 vz 34.824
ETC 166._0 CLP-|OO,54
RAP 349.97 ECC J.2741








ST 1313.l 5R 862.2 55 3128.8
CRT -.9850 CRS .9865 CSt -.9997
LSA 3498.2 HS_ 14|.6 SSA 13.4
ELI J565,3 EL2 132.9 ALF J46.89
|I0
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69
LAUNCH 0ATE NOv Zl ]968 FLIGHT TII4E 190.00 ARRIVAL CATE HAY 30 1969
HELICX:ENTRIC CONIC OISTAI_£ 5J0.659
RL 147.77 LAL .00 LOt. 58.75 VL 27.903 GAL 5.86 AlL 87.92 HCA
RP lOB.B4 LAP -1.39 LCP ZBO.SO VP 37.696 GAP 1.43 AlP 91.55 TAL
RC 8Z.98J GL 14.16 GP 18.89 ZAL 39.30 lAP 105.11 ET5 5.60 ZAE
PLANET(XENTR|C CONIC
C3 17.020 VHL 4.JZ6 0LA 2J:53 RAL 14.41 RAO 6567.7 VEL II.765 PTH Z.08 VHP 3.138 0PA JZ,0I RAP 548.63 ECC J.2BOl
LNO4 4ZMTH LNCH T|I4E L-I Tilt[ |NJ LAT INJ LONG INJ RT AS_ INJ A2'NTH [NJ TZl4E
90.00 5 10 28 2921.09 -28.27 90.68 240.77 88.38 5 591 9
90.00 23 24 Z 4076.10 -3.9§ I65,06 234.12 61.94 24 31 SB
lOO.OO 6 46 42 2610.80 -29,89 67.87 240.79 90.14 7 30 13
1(30.O0 0 34 25 ]661.62 -2.54 148.51 233.33 60.21 1 38 47
1|O.OO 8 26 10 2299.64 -33.90 44.04 240.¢d3 94.66 9 4 29
1]O,OO I 11 27 3745.55 .87 137.59 23J.2| 55.83 2 J3 52
DIFFERENTIAL CCffR1ECTIONS MI0-CCUR._E EXECUTION ACCURACY
TOE 1.0454 TRA 1.5740 TC3-1.5007 BAU .3692 S_T 3027.1 ,T_ |738.9 $(13 1794.3
RDE -,4273 RRA°I.0405 RC3 .6165 FAU .12860 RRT -.97(_1 _ -,_64 RTF .9873
F0E 7.3396 FRAIl.5679 FC3-6.5412 BSP 9912 _ 3491.0 R23 .0_:)4 RJ3 -.9913
BGE 1.1294 8RA 1.8_58 6C3 1.6224 FSP -6I_0 S_| 3475.9 S_2 324.4 THA 150.42
221.77 S_4A I30.4J ECC .]6720 IN( Z,0831 VJ 30.15]
146.23 TAP 9.99 RCA 108.6I APO 152.22 v2 34,616
145.79 ETE 152.14 ZAC 84.65 ETC 167.27 CLP-105.99








ST 16|4.4 SR 754,7 S$ 3100.7
CRT -.9773 CRS .9809 CST -.9996
LSA 3573.2 NSA 148.5 SSA J3.l
ELI 1776.J EL2 145.5 ALF I55.27
L*UNCH 04TE NOV ZI 1968 FLIGHT TINE lgZ.O0 ARRIVAL 0ATE JUN I ]969
HELZCX_[NTRIC CONIC OISTANK_E 516.91J
RL 147.77 LAL .00 LOL 58.75 VL 27.901GAL 5.94 AZL 87.80 Pt_ 224.93 Sl4A 130.40 £CC .J6817 IN( 2.2039 Vl 30.15J
RP 108,86 LAP -1.56 LOP 283.66 VP 37.689 GAP 1.84 AlP 91.56 TAL 147.95 TAP ]2.88 RCA I06.47 APO 152.33 V2 34.810
RE 85.328 GL 14.81 GP 17,41 ZAL 39,28 lAP 110,17 ETS 6,_ ZAE 143.25 [TE 156.76 ZAC 83.12 ETC 167.58 CLP-|IJ,19
PLAMETOCENTRIC CONIC
C3 17.437 VHL 4.I76 OLA L_'Z.22 RAL 14.37 RAO 6567.7 VlEL !1.782 PTH 2,08 VI4P 3.200 0PA 9.88 RAP 347.45 ECC 1.2870
LN(.PI 4ZHTH LN(H TINE L-I TII4E IN] LAT IN] _ |NJ RT AE IN] A2_4TH IN] TIE PO CST TIM IN] 2 LAT IN] 2 LONG
eO.O0 S J _ 2958.82 -_8,17 93.43 _41,40 87.00 5 50 41 2358.8 -28._9 84.77
90,00 23 32 47 4049.55 -4.80 163.57 234.71 62.06 24 40 J6 3449.6 -8.50 156.85
JO0.OO 6 _ 44 2644.g0 -29.67 70.4J 241.47 68.81 7 LP'Z 49 2044.9 -29.72 61.6I
_OO.00 0 42 2 3838.71 -3.3_ 147.25 233.89 60.27 J 46 I' 3238.7 -7.24 140.67
J10.00 8 20 # 2327.66 -34.OA 46.L_ 241._8 93.37 8 58 56 |727.7 -33.19 37.08
lIO.O0 1 17 8 3728.71 .23 l_.TJ _31.68 55._ 2 19 16 312B,7 -4.26 130.50
_IFFER1ENTIAL CORRECTIONS N_D-COL/R_I[ EXECUT_CN ACCURACY ORBIT 0ETERN_NATION ACCURACY
TOE J.2460 TRA 1.8475 TC3-1.6_05 BAU .4012 SGT 3503.7 S_R 155_.7 ,_,,3 1714.7 ST 1897.3 SR 650.2 SS 3045.1
ROE -.3621 RRA -.94_6 RC3 .55|4 F_U .12E61 ART -.9747 RRF o.9_13 RTF .99OO CRT -.968_ CRS .9724 CST -.9998
FOE 7.1732 FRAIl.J092 FC3-6.0876 85P IIOL_ S,G8 3832.A R_3 .0369 R13 -.9920 LSA 3642.9 HSA 154.9 SSA 12.8
8OE 1,2976 _RA 2.O741 8C3 I .7212 F,SP -5946 ,%1 3819.1 ,_ 318.6 THA 156.47 ELI J999.6 £L2 154.2 ALF ]61 .53
L_UNCH 0ATE NOV 21 1968 FLIGHT TII,_ 194.00 ARR|V4L O_TE JUN 3 I969
HEL|OCENTR[C CONIC
RL 147.77 LAL .00
RP 108.88 LAP -1.72
RC 87.691GL 15.33
PLAMETCX:ENTRIC CONIC
C3 17._]9 VHL 4.232
LNCH AZMTH LN(H TIM(_
90.00 4 53 30
90.00 23 40 57
1OO.OO 6 3! 57
I00,00 O 49 7
110.[30 8 15 9
II0.00 1 22 24
_IFFER_NTIAL CCRR[CTION5
TOE 1.4385 TRA 2.1068 TC3-1.7398 BAU .4328
ROE o.2984 RRA -.8536 RC3 .4909 FAU .11522
FOE 6.9146 FRAlO.5705 FC3-5.5699 BSP 121921
BOE 1.4691 BRA 2.2732 BC3 I.P,07? FSP -5686
LAUNCH (}ATE NOV 21 I968
01STANCE 523.139
LOL 58.75 VL 27.897 GAL 6.04 AlL 87.69 PI(A 228.10 SM4 130,37 £CC .16937 INC 2,3119 VJ 30.152
LOP 286.82 VP 37,681 GAP 2.26 kiP 91.54 T4L 147.63 T_P 25.73 RC* 208.29 APO ]52.45 V_ 34.804
GP 16.05 ZAL 39.20 Z4P 115.00 ET$ 7,97 Z4E 240.68 ETE 160.4_ ZAC 82.79 ETC I67,7_ CLP-II6,09
0LA ?2.81 RAL I4.41 RAO 6567.7 VEL 11.802 PTH 2.09 VHP 3.286 CPA 7,96 R4P 346.47 ECC 1.2947
L-| Tp4£ IN] LAT IN] LONG IN] RT ASC |NJ A2'NTH |NJ TII4[ PC) CST TIM IN] 2 LAT |NJ 2 LONG
2993.65 -28.02 95.97 242.|1 85.74 5 43 24 2393.6 -28.32 87.32
4027.12 -5.51 162.31 235.40 62.18 24 48 d 3427.1 -9.20 1fi5.56
2676.22 -29.80 72.73 242.23 87.58 7 16 33 2076.2 -29.82 63.93
3819.78 °3.95 146.21 234.54 60.35 1 52 47 3219.8 -7.87 139.62
2353.35 -34.12 48.LP'Z 242.24 92.19 8 54 23 I753.3 -33.44 39,05
3715.42 -.28 136.O2 232.26 55.82 2 24 20 3115.4 -4.7 T I_9.80
NID-COUffSE [_([CUTION A/CURACY ORBIT O[TERt4INATION ACCURACY
S6T 3941.8 SGR 1381.2 ,%3.1618.5 ST 2158.0 SR 552.2 SS 2966.9
RRT -.9_95 RRF -.974_ RTg .9916 CRT -.9539 CRS .9588 CST -,9998
,S_ 4J76.8 _3 .0263 RI3 -.9926 LSA 3708.1NSA 160.9 SSA I2.7
•%1 4J64.5 ,%2 320.3 THA 161.1_ ELI _2_I.7 EL_ 160,9 ALF 166.21
FLI(44T TINE 1_,00 ARriVAL OATE JUN 5 1969
P_LIOCENTRIC CONIC 01STANCE 5_9.343
RL 147.77 LAL ,OO LOL 58.75 VL 27.892 GAL 6,15 AlL 87.59 H¢.A
RP 108.90 LAP -1.88 LOP 289._9 VP 37.672 GAP 2.68 ATP 91,51 TAL
RC 90.065 GL 15,76 GP 14,79 ZAL 39.07 ZAP 119.55 ETS 8.79 ZA£
PLANETOCENTRIC CONIC
C3 18.439 VHL 4.L_4 OLA 23.3_ RAL 14.5_ RA0 6567.7 VEL 11.825 PTH
LN04 AZ'NTH LN(H Tilde L-| TINE INJ LAT INJ _ INJRT AS(
90.o0 4 46 45 3025.9_ -27.83 g_.32 24_.g0
90,00 23 48 ]6 40(:_.43 -6.11 161.L=6 236.19
IOO.OO 6 26 14 2705.18 -29._ 74.88 243,07
IOO.OO 0 55 44 3804.45 -4,46 145.37 _35._9
110.OO 8 11 6 2377.11 -34,17 50._ 243.18
110.00 ! 27 21 37[:]5.29 -.67 135.49 23_.93
OIFFER1ENTIAL CORRIECTIONS MJO-CCURS[ EX_CUTICN ACCURACY
TOE 1.6215 TRA 2.3527 TC3-1.8272 BAU .4631 S_T 4339.E 5_R IL_"_.7 _3 151_.B
ROE -.2375 RRA -.7739 RC3 .4357 FAU .10691 RRT -.9612 RRF -,9646 RTF .9925
FOE 6/5931 FRA 9.9878 FC3-5.0196 8SP 13369 _ 4509,2 R_3 .0188 RI3 -.9931
_OE 1,6388 BRA 2.4767 8C3 1.8784 FSP -5376 ._1 4497,4 ._ 3_6.3 THA 164.71
231.26 SNA 130.34 £CC .27062 IN( 2.4097 Vl 30.151
14T,28 TAP 18.54 RCA 108.07 APO 152.60 V2 34.799
138.17 ETE 163.38 7AC 80.72 ETC 167.80 CLP-1213.67
2.09 VHP 3.394 0PA 6.26 RAP 345.71 ECC J,3035
IN] AZ_4TH IN] TII_ PO CST TIN IN] 2 LAT IN] Z LONG
84.57 5 37 IJ _426.0 -28.30 89,68
62._0 24 55 25 3408.4 -9.77 154.49
86.46 7 11 20 2105.2 -29.88 66.08
60,41 I 59 8 3204.5 -8.37 138,76
91.09 8 50 44 1777.1 -33.64 40.87
55.82 2 29 7 3105.3 -5.25 129.27
ORBIT DETERNINATION ACCURACY
ST 2394.7 SR 463.0 55 _BTB.3
CRT -.9309 CR5 .9369 CST -.9996
LSA 3769.0 MSA 266.6 SS_ I2.5
ELI 2433.4 EL2 266,4 ALF J69.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)
LAUNOd DAT£ NOV 21 J968
HEL IO([NTRIC CONIC
RL 147.77 LAL .00
RP 108.91 LAP -2.0]
RE 92,449 GL |6.08
PLANETOEENTRIC CONIC
C3 19.033 VHL 4.363
LN(,H AZNTH LNCH TII4_
90.00 4 41 1
_._ 23 55 47
100.00 6 21 ]l
100.00 | 1 99
II0.00 8 7 54
110.00 I 32 0
FLIGHT TINE 198.00 ARRIVAL CATE JUN 7 1969
01STAI'_£ 535.523
LOL 58,75 VL 27.886 GAL 6.28 4ZL 87.50 HCA 234.42 S,N4 130.29 ECC .17252 IN(: 2.4991 Vl 30.151
LOP 29].15 VP ]7.664 G4P ].09 AZP 91.45 TAL 146.90 TAP 21.]3 RCA 107.81 kPO 152.77 V2 34.795
GP J].64 Z4L ]8.88 ZAP 123.82 ETS 9.47 Z/IF 135.78 ETE 165.72 ZAC 79.92 ETC 167.77 CLP-JZ4.94
OLA 23.75 RAL 14.70 RAD 6567.8 VEL 11.850 PTH _'J0 VHP ].521 DPA 4.78 RAP 345.18 [CC 1.3132
L-I TIN[ INJ LAT |NJ LONG |NJ RT A_ INJ A214TH INJ TII,_ PO CST T|M INJ 2 LAT INJ Z LONG
3056.12 -27.62 100.50 243.77 83.50 5 31 57 2456.I -28.23 91.88
3993.19 -6.59 160.40 2]7.0? 62,40 25 2 213 ]]95.2 -10.2] 15].61
273'2.12 -29.57 76.87 24].99 85.42 7 7 3 213'2.1 -29,89 68.08
3792.43 -4.87 |44.?0 236.J3 60:_47 2 5 7 3'192.4 -8.76 138.08
2399.26 -3'4.16 51.81 244.20 90.07 8 47 54 1799.3 -33,80 42.58
3698.05 -.95 135.11 23'3.69 55.B] 2 33' 38 3098.1 -3.42 128.89
DIFFERENTIAL CCI_'R_CTI(]NS NI0-COUR,_[ _'_(OTJOI ACCURACY
TOE 1.7967 TRA 2.5889 TC3-1.8890 8AU .4905 5C,T 4699.2 S_ i090.6 St.,3' 1404.6
ROE -.1809 RRA -.7040 RC3 .3649 FAU .09769 _Y -.9495 _ -.9518 RTF .9929
ro£ 6.245| FRA 9.4020 FC]-4.443'fl 8SP 14457 St_ 4824.1 _:$ _0131 R|3 -.9933
BOE I .BO58 BRA 2._29 8C3' ! .9278 FSP -_019 SGI 4812,,4 _ 334.3 THA 167.51
LAUNCH DATE NOV 21 1968 FLiP,IT Till[ 200.00
HELIOCENTRIC C-.OqIC OI$TANCE 3'41.676
RL 147,77 LAL .O0 COL 58.75 VL 27.878 GAL 6,43 AZl. B7.4_ P/CA 2]7.58 SMA 110.24 EC( .17448
RP 108.92 LAP -248 L(_ 2_N5.31 VP- 3'7.655 GAP 3'.5| AZP 91.38 TAL 146.49 TAP 24,08 RCA 107.51
RC 94.840 C,L 16.3'3 GP 12.60 Z,44. 38.64 ZAP 127.80 £T$ 10.05 ZAE 193'.56 £7£ 167,58 ZAC 79._
PLANE TOCENTRI C CONIC
C3' 19.696 V_. 4.4_80LA 24.12 RAL 14.95 RAO 6967.8 VIEL !1.87_8 PTH 2.11 VHP ].666 0PA 3.52
LN04 A*'_TH LN_ TIME L-I TINE |NJ I.AT |NJ LONG IN| RT AS( ZNJ A2'NTH IN| TI_ F_) (ST TIN
90.00 4 36 |5 _4._j -27.39 IO2.52 244.12 82.51 5 27 39 2484:]
90.00 0 6 _ 3'981.22 -6.97 159.P_ 239.02 62.48 I 12 47 3381.2
100,00 6 17 AI 2757._6 -29.42 78.73' Z44.99 84.45 7 ] 38 2157.3
IO0.00 J 7 41 3783.48 -5.17 144.21 23'7.04 60.52 2 10 45 ]185.5
I10.00 8 5 28 24_.05 -_14.17 53.49 245.30 89,11 B 45 48 J820.0
110.(30 J 36 24 3693.46 -i.I2 194.87 234.53 55.8] 2 37 57 ]O93.5
DIFFERENTIAL CORRECTIONS NZ0-C,J]URSE E](ECUTION A((URACY
TO( 1.9604 TRA 2.8133' TC3-1.93'37 8_U,/ .517l S_T 5018.7 _ 911.5 ,%3' 1296.1
RDE -.1274 RRA -.6420 RC3 .3416 FALl .0889_ RRT -.913'4 R_" -.93_0 RTI r .9912
FOE 5.8719 FRA 8.8164 FC3'-3.9114 9S,P 15_24 _ 5111.9 R2] .0101 RI] -.9933'
_oE 1.9645 _RA 2.8857 Be3' I .9_36 FSP -4673 5(,1 5100.] SC,2 3'43'.0 THA 169.71
CR01T DETERMINATION _CCURAC_
ST 2610.0 SR 385.1 SS 2782.5
CRT -.8940 CRS .9014 CST -.9998
LSA 3830.6 HSA 171.9 SSA 12.5
_L| _3'2,_ _"L2 171,1 _LF 172.4_
ARRIVAL DATE JUN 9 1969
INC 2.5818 Vi 30.151
APO 152.96 V2 34.791
£TC 167.69 CLP-128.9]
RAP 344.87 £CC 1.3241








ST _798.8 SR 318.4 SS 2677.8
CRT -.8128 CRS .8424 CST -.9998
LSA 3'8B_.5 MSA 176.9 SSA 12.5
£L1 2811.4 EL2 175.5 4LF 174.57
LAUNCH O*TE NOV 21 1968 FLIGHT TINE 202.00 ARRIVAL D_T£ JUN 11 1969
HELIOCENTR|C CONIC DISTANCE 547.80]
RL 147.77 LAL .00 LOL 58.75 VL 27.870 GAL 6.60 AZL 87.]_ H(A _40.75 SMA 130.18 £CC ,17669 INC 2.65_8 vJ 30.151
RP 108.9] LAP -2.]_ LOP 299.47 VP ]7.645 GAP ].94 AZP 91.30 TAL 146.05 TAP 26.80 RCA I07.18 _PO 153.18 V2 34.788
RC 97.23'6 GL 16._1GP 11.65 Z_L ]8.35 ZAP 111.50 ET5 10.55 ZAE 111.50 ETE 169.07 Z_C 79.10 ETC 167.57 CLP-132.58
PLAI_TOCENTRIC CONIC
C3' 20.43'4 VHL 4.520 DLA _4.4] RAL 15._5 RAO 6567.8 VI_L 11._ PTH 2.12 VHP ].82_ DPA 2.45 RAP 344.78 £CC 1.3363
LNO'I A_NTH LN_H TINE L-I TIME IN| LAT IN| LONG IN| RT kS(: IN| AZt4TH IN| TIN_ PO CST TIN IN| 2 LAT IN| E LONG
90.00 4 ]2 24 3110.66 -27.14 104.41 245,76 81.59 5 24 14 2510.7 -28.02 95.86
90.00 0 12 43 3972.38 -7.24 I§9.L:_ 2]9.06 62.55 ! 18 55 3]72.4 -J0.87 152.41
I00,00 6 14 42 2780.81 -29.25 80.46 _46.07 83'.56 7 1 ] 2180.8 -29.84 7J.70
100.OO I 13 5 ]777.46 -5,3'7 14],87 2]8.04 60.55 2 16 3 3177.5 -9.25 137.24
!10.OI3 8 3 44 243'9,69 -34.]4 54._ 246.48 8_.20 _ 44 _4 1819.7 -34.01 45.72
I10.00 I 40 33' ]69i.34 -1.20 13'4.76 2]5.43' 55.84 2 42 4 3091.3 -5.68 128.54
DIFFERENTIAL CORRECTIONS MI0-COU_S( EXECUTION ACCURACY ORBIT OETERMINATICeq ACCURACY
TD[ 2.1152 TRA ].0_08 T(3'-I .958| BAU .541] S_T 5_0].I SGR 869.0 S_3 1191.5 ST 2965.2 SR 264.9 SS 2571.6
RO£ -.0780 RRA -.5880 RC3 .3034 FAU .0_041 RRT -.9J24 _ -.91]_ RTF" .99]_ CRT -.7318 CRS ,7461 CST -.999_
FOE 5.4981FRA B.2f174 FC3'-3.4070 6,_ 16510 _ 5373,8 R23' .0074 R13' -,9933' LSA ]929.7 MSA |81,7 $SA 12.5
8OE 2.1166 BRA 3.0873' BC]' 1.9814 FSP -4]29 S(,I 5_62.3' _2 ]51.8 THA 171.46 ELI _971.6 £L2 179.5 _LF 176.24
LAUNCH DATE NOV 21 1968 FLIGHT TIP_ 204.00 _RRIVAL D_T£ JUN 13 1969
HELIOCENTRIC CONIC 0I$TANCE 553,_02
RL 147.77 LAL .00 LOt. 58.75 VL 27.660 GAL 6.78 AZt. 87.27 HCA 243,91 SNA 130.11 £CC .17918 INC 2.7312 Vl 30.151
RP 108.94 LAP -2.45 LOP 302.69 VP 3'7.6]6 GAP 4._ A_'P 91.L_ TAL 145.58 TAP 29.49 RCA 106.79 APO 153.42 v2 34.786
RC 99.696 GL 16.62 GP 10.80 ?AL 38.02 ZAP 13'4.99 £TS 10.99 ZAE 129.6] ETE 170._7 7_C 79.05 ETC 167.43 CLP-135.97
PLANIETO(ENTRIC CONIC
C3 21.255 VHL 4.610 0LA 24.69 RAL 1'5.61 RAO 6567.9 V_L |1.94] PTH 2.1] VHP 4.004 DP_ 1.58 RAP 344.89 £CC 1.3498
LNCH A2'MTH LI_H TINE L-I TII_ IN| LAT IN| LGNG IN| RT ASC IN| A_ITH IN| TIHE PC) CST TIM IN| 2 LAT IN| 2 LONG
90.00 4 29 25 9195.36 -26.88 106.18 246.87 80.75 5 21 40 2535.4 -27,89 97.65
90.00 0 18 93' 3966.56 -7.4] 158.89 240.17 62.60 1 24. ]9 3']66.6 -11.04 152.07
I00.00 6 12 31 28,02.94 -29.07 82.08 247.2_ _2.72 6 59 14 2_2.9 -29.78 73.34
1130.00 I 18 7 ]774.21 -5.48 143.69 299.11 60.57 2 21 2 3'174.2 -9.3'6 137.06
110.00 8 2 3'9 2458.36 -]4.09 56.42 247.74 87.34 8 43 ]7 1858.4 -]4.08 47.1H
110.00 | 44 29 369|.56 -1.20 13'4.77 236.45 55.84 2 46 0 3091.6 -5.67 128.55
OIFFERENTIAL CORRECTIONS MIO-C.OUR_ £)_CUTION ACCURACY ORBIT OETERNINATION ACCURACY
7DE 2.2619 TRA 3'.2431 TC3"|.9_'_O_ .5636 SGT 5555.4 _ 78|.6 Sty3 1092.8 ST 3110.6 SR 225.7 SS 2466.3
ROE -.0323' RRA -.5409 RE]' .2700 F_U .07_]1 RRT -.8856 RRf" -.8857 RTF .9911 CRT -.5819 CRS .5972 CST -.9998
FOE 5.13'62 FRA 7.73'18 FC3'-_.9452 BSP 17418 _ 5610.1R23 .0054 R13 -.993_ LSA 3971.8 HSA 186.1 SSA IZ.5
B0£ 2.2622 BRA 3.2879 BE| I .9B35 FS_ -3996 SGI 5598.5 .,_.2 3_,2 THA | 72.87 ELI ]1| ].4 EL2 1_3.4 ALF | 77.57
112
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH DAT[ NOV 21 1968 FLIGHT TIPI[ Z06.00 ARRIVAL DATE JUN 15 1969
HIEL|OCFNTRIC CONZC 0ISTANO:' 5§9.972
RL 147.77 LAL .00 LOt. 58.75 VL 27.849 GAL 6.98 AZL 87.20 I._A 247.07 ,T_4A J30.03 ECC .18194 INC Z.7998 Vl 50.151
RP 108.94 LAP -2.58 LOP 505.79 VP 37.627 GAP 4.80 AZP 91.09 TAL 145.08 TAP 32.|5 RCA 106.37 kPO 153.69 v2 34.784
RC 102.0_ GL 16.67 GP 10.04 ZAL 37.65 ZAP 138.lE ITS 11.41 ZAE 127.93 ETE 171.25 ZAC 79.23 ETC 167.29 CLP-139.12
PLANETOCENTRIC CONIC
C3 22.166 VHL 4.708 0LA 24.90 RAL 16.01 RAO 6567.9 VEL 11.981 PTH 2.14 VHP 4.195 0PA .88 RAP 345.20 ECC 1.3648
LNCH ATMTH LNCH TIN[ L-! TI14[ JNJ LAT JNJ LONG ]NJ RT A,_C IN| AZNTH ZNJ T|M[ PO CST TIN IN| 2 LAT IN| 2 LONG
90.00 4 Z7 15 3158.50 -26.62 J07.82 248.07 79.96 5 19 54 2558.5 -27.73 99.33
90.00 0 23 56 3963.69 -7.52 158.72 241.34 62.62 1 30 0 3383.7 -11.13 151.91
I00.00 6 11 5 2823.78 -28.88 83.60 248.48 81.94 6 58 B 2223.8 -29.70 74.89
I00.00 I 22 48 3773.65 -5.50 143.66 240.24 60.57 2 25 42 3173.6 -9.38 J37.02
110.00 8 2 10 2476.2J -34.03 57.81 249.09 86.52 8 43 26 1876.2 -34.13 48.57
110.OO J 48 12 3693.99 -|.10 134,90 257.52 55.83 2 49 46 3094.0 -5.58 128,67
DIFFgR[NTIAL CORRECTIONS N|0-COURSE [Y_CUTI(_A ACCURACY ORBIT OFTIrRMINATICIq ACCURACY
TO[ 2.4029 TRA 3.4542 TC3-1.9537 BAll .5835 S_7 57_O.5 S/_R 707.9 ._3 J00J.l 57 3238.4 SR 201.7 $$ 2364.8
ROE ,O100 RRA -.49_ RC3 ,2405 FAU ,06457 RRT -,8526 F_F -,8520 RTF ,9929 CRT -,3744 CRS .3925 CST -,9998
FOE 4,7946 FRA 7,2484 FC3-2,5219 BSP 18234 Sr_ _23,7 F_) ,0038 R13 -,9929 LSA 4010,5 MSA 190,2 SSA 12.6
2,4029 BRA 3,4801 BC3 I ,9685 FSP -3677 ,5¢,1 _J2,J _ 367,9 THA 174,02 ELl '3239,3 EL2 186,9 ALF 178,66
LAUNCH OATE NOV 2.1 1968 FLIGNT TIHE 2[_.00 ARRIVAL DATE JUN 17 1969
HELIOCENTRIC CONIC DISTAN(E 566,0|5
RL 147,77 LAL ,00 LC_ 58,75 VL 27,838 GAL 7o_0 AZL 87,15 _ 250,23 SMA 129,95 ECC ,18500 ]NC 2,8652 Vl 30.151
RP 108,95 LAP -2,70 LOP 308,915 VP 37,617 GAP 5,23 ATP 90,97 TAL J44,55 TAP 34,78. RCA 105,91 APO 153,99 V2 34.783
RC 104,441 GL 16.66 GP 9,35 ZlU_ 37,24 ZAP 141,08 ETS 11,80 ZAE 126,40 ETE 172,05 7AC 79,61 ETC 167,15 CLP-142.04
PLANE TOCENTR |( CONIC
C3 23,178 VHL 4,814 OLA 23,08 RAL 16,47 RA0 6567,9 V£L J2,O23 PTH Z,|3 VHP 4,400 0Pk .34 RAP 345,68 ECC I .3815
LNO-I AZNTH LNCH TINE Lo| TINE IN| L_T _NJ LONG IN| RT AS_ |NJ 42147H ZNJ TIME PO C$T T_M IN| 2 LAT IN| 2 LONG
90.00 4 25 53 3180,17 -26.53 109.35 249,55 79,24 5 18 55 2580,2 -27.57 10(3.89
90.00 0 28 53 3965.73 -7.5! l_.73 242.59 62.62 J 34 57 3363.7 -11,13 151.91
1130,OO 6 10 21 2845,46 -2_8,69 85,03 249,8| 81,22 6 57 44 2243,5 -29,60 76.34
100.00 ! 27 8 3775,67 -5,43 143.77 241,45 60,56 2 30 4 3175,7 -9,31 137.14
110.00 8 2 15 2493.36 -33.95 59.14 250.5| 85,74 8 43 48 1893.4 -34.17 49.91
llO.O0 I 5J 43 3698.54 -.93 |35.J4 238.66 55.83 2 53 _ 3098.5 -5.41 128.91
OlFFER[NTIAL CCRRECTJONS NI0-COUR_E EXECUTION ACCURACY ORBIT 0F'TERMINATION ACCURACY
TOE 2.5401 TRA 3.6674 TC3-1.9'238 BAU .5_ SGT 5982.6 _ 646.J S(,5 9J7.2 5T 3351.4 SR 192.1 55 2268.8
ROE. .0491 RRA -.4639 RC3 .2141 FAU .05712 RRT -.8129 RI_ -.8|15 RTF .9926 CRT -.1365 CRS .1566 CST -.9998
FO[ 4,4788 FRA 6,8102 FC3-2,133fl gSP 18918 S_ 6017,4 1_3 ,0024 RJ3 -,9926 LSA 4047,0 HSA J93,9 SSA 17.7
_O( 7.5406 _RA 3,6966 8C3 1,9357 FSP -3366 S_I 6005,7 S_2 374,8 THA 174,_ ELI 3351,5 EL2 190.3 ALF 179.55
LAUNCH 0ATF NOV 21 1968
HIEL|OCIrNTR|C CONIC 0ZSTAN(E 572,021
RL 147.77 LAL .00 LOL 58,75 VL 27,825 GAL 7,44 AZL 87,07 H(A 253.39 5HA 129.86 ECC .|8837
RP 108,95 LAP -2.81 LOP 312,12 VP 37,608 GAP 5,68 ATP gO,84 TAL 144,00 TAP 37,39 RCA 105.40
RC 106.844 GL 16.61 GP 8.74 7AL 36.79 ZAP 143.83 [TS 12.20 ZAE 125.01 ETE 172.72 7AC 80.18
PL4N_ TOC_NTR I C CON|C
C3 24.302 VHL 4.9_O 0LA 25.2_ RAL 16.96 RAO 6568,0 VEL 12,070 PTH 2,16 VHP 4,618 OPA -,06
LNCH AZNTH LNCH TIN[ L-! T_14[ |NJ LAT _NJ LCI_ |NJ RT ASC _NJ A_NTH _NJ T|M_ PO CST T_N
9(3,00 4 25 20 3200,45 -26,09 110,77 250,72 78,57 5 18 41 2600,4
90,00 0 33 23 3966,61 -7.42 158,89 245,89 62,60 1 39 30 3366.6
1(30.OO 6 10 17 2862,07 -28.49 86,38 251,22 80.53 6 58 0 2262.1
100.OO l 31 7 3780,22 -5,28 144,03 742,72 60,53 2 34 7 5180.2
110.OO 8 2 51 2509,92 -33.86 60,43 252,02 84.98 8 44 41 1909.9
FLIGHT TIN[ 210,00 ARRIVAL 0ATE JUN 19 1969
INC 2,9281Vl 30.151
APO 154.32 V2 34.783
CTC 167.02 CLP-144.76
RAP 346,33 ECC 1.3999






I10.O0 ! 53 3 3705.13 -.68 135.48 239.86 55.82 2 56 48
OIFFERI[NTIAL CORRtECTION5 H_0-(,,OUR,_E [XECUTION ACCURACY
TOE 2.6702 TRA 3.8_2 TC3-1.8849 BAU .6156 S_T 6J59.| SGR 594.5 ,%3 _39.9
ROE .0861RRA -,43|8 RC3 ,1913 FAU .05058 R_T -.7662 RRF -,7640 R1T ,9922
F0E 4.1802 FRA 6,4061 FC3-1.8019 BSP 19593 .%8 6187,7 _3 ,0012 RI3 -.9922
80C _,6716 8RA 3,9041BC3 1,8946 FSP -3092 .5_1 6175,9 S_2 _80.9 THA 175,75
3105.1 -5.16 129.26
ORBIT 0[TERNINkTION ACCURAC_
ST 3445.5 SR 194.3 SS 2174.3
CRT .0918 CRS -.0709 CST -.9998
LSA 4074,0 H$A 197.4 SSA 12.7
ELl 3445.5 EL2 193,5 ALF ,30
LAUNCH 04TE NOV 21 1968 FLIGHT TIME 2|2°00 ARRIVAL D4TE JUN 21 1969
HELIOCENTRIC CONIC DISTANCE 577.994
87.0J |4CA 236,53 5HA 129.77 ECC .19206
90.70 TAL 143.43 TAP 39.98 RCA 104.84
12._0 7_E 123.77 ETE 173.27 ZAC 60.90
J2.121PTH 2.17 VHP 4.848 DPA -,32
INJ RT ASC INS A_TH INJ T_ME PO CST TIM
752.17 77.9£ 5 19 10 2619,4
243,25 62,55 1 d3 38 3372.3
252,71 79,89 6 58 52 2279,7
244,05 60.50 2 37 53 3187.2
253.60 84,25 8 46 2 1926.0
241.13 55,82 3 0 5 3113.7
HI0-C_URSI[ EXECUTION ACCURACY
,%T 6515.1 _ 551.6 S_3 769,4
ART -,7127 RR_ -,7097 RTF .9918
6339.1 1_3 ,0001 R13 -,9918
S_I 6327,3 S_2 386,1 THA 176,42
RL 147,77 LAL ,00 LGL 58,75 VL 27,812 GAL 7,71 A2L
RP 108.94 L4P -2,91 LOP 315.28 VP 37.399 GAP 6,14 A_P
RC 109.246 GL 16.52 GP 8.J9 7AL 36.32 2AP 146.40 ETS
PLAN[T(XENTR|C CON|C
C3 25.350 VHL 5,055 OLA 25.32 RAL 17,49 RAO 6568,0 V_L
LNO4 AZNTH LN_H TIM[ L-| TIME |NJ L_T JNJ LGNG
gO.O0 4 23 31 3219,40 -23.82 112.10
gO.O0 O 37 26 3972,31 -7,25 159.21
100.00 6 I0 52 2879,73 -28.28 87.65
tOO,OO J 34 46 3787.21 -3,04 144,41
110.OO 8 3 56 2526,00 -33.75 61.67
i!0.00 1 58 12 3713.71 -.3fl 135.93
OIFFER_NT_AL COlleCTION5
TOE 2.79_ TRA 4.O_ TC3-1.8_45 8AU .6293
ROE .1210 RRA -,4031 RC3 .1710 FAU ,04459
F0E 3.9053 FRA 6.0403 FC3-1,3109 85P 20211
BO[ 2.7992 t)RA 4.1165 8C3 1.8424 FSP -284!
IN( 2.9889 Vl ]O.151
APO 154,69 V2 34.784
ETC 166.89 CLP-147.30
RAP 347,11 ECC 1.4_05








ST 3525,2 SR 204,5 SS 2084.5
CRT .2785 CRS -.2578 CST -.9997
LSA 4095,6 MSA 200.5 SSA 12.8
ELI 3525.7 EL2 196,4 _LF .93
113
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 1968-693
LAUNCH DATE NOV 2I 1968
H[L IO([NTRIC CONIC
RL 147.77 LAL .00
RP 108.94 LAP -3,00
RC 111.645 GL J6.36
PLANE'TOCENTRJ'( CONIC
C3 26.9_6 VHL 5.190
LNO4 ATNTH LNCH TII4E
90.00 4 26 24
90.00 0 41 2
lOO.00 6 12 3
10(3.00 I 38 4
110.00 8 5 27






27.798 GAL 7.99 A?L 86.95 PI(A
37.589 GAP 6.61AZP 90.54 TAL
35.81 lAP 148.80 ET5 13.03 ZAE
OLA 25.39 RAL








TOE 2.9205 TRA 4.3199
ROE .1542 RRA -.3770
FOE 3.6338 FRA 5.7J1£
80E 2.9246 8RA 4.3363
LAI_NCH DATE ktOV 21 1968
ARR|VAL DATE JUN 23 1969
1(3-1 .7729 BAU .6408
Re3 .1527 FAU .03907
FC3-1.2558 BSP 20757
BC3 1.7794 FSP -2£09
259.71 ._4A 129.67 ECC .19610 INC 3.0482 VJ 30.151
142.83 TAP 42.54 RCA 104.24 APO 155.09 V2 3A.785
122.65 £TE 175.74 ZAC 8J.78 ETC 166,79 CLP-149.67
IB.05 RAO 6568.1 V(L 12.178 PTH 2.19 VHP 5.093 DPA -.47 RAP 548.02 EC( 1.A433
HELIOCENTRIC CONIC
RL 147.77 LAL .00 LOL 58.75 VL
RP 108.93 LAP -3.08 LOP 321.61 VP
RE 114.042 GL 16.21GP 7,25 ZAL
PLANE7OCENTRZC CONIC
C3 28,479 VHt. 5.337 0LA 25.43 RAL
LNCH A2'MTH LNCH TINE L-! T_ME _NJ LAT
90.00 4 27 58 3255.67 -25.31
90.00 0 44 |j 3_|,95 -6.63
IOO,00 6 I5 47 2912,53 -27,87
I00.00 I 41 3 _.32 -4.33
110.00 8 7 24 2557.05 -33.52
110.00 2 3 55 3736._7 .53
DIFF£R'I[NTXAL C(_CTI(_MS
TOE 3.0430 TRA 4._ TC3-1._20 BAU .6901
ROE .I859 RRA -.3530 RC3 .1362 FAU .03403
FOE 3.4246 FRA 5.4151 FC3-1.0344 BSP 21256
BOE 3.0487 8RA 4.5£45 BC3 1 .?075 FSP -2398
INJ LONG INJ RT A,_C INJ A214TH INJ TII_ PO (ST TIN INJ 2 LAT INJ 2 LONG
115.55 253.70 77._9 5 L_ 21 2657,| -27.05 104.98
159,69 246,67 62.49 I 47 23 3580,8 -10.61 I52.90
88.85 254,28 79,29 7 0 19 2_Z96.5 -29.27 60.25
144,95 245.44 60.45 2 41 21 319£.6 -8.63 138.32
62.88 255.26 83.54 B 47 49 1941.7 -54.17 53.68
136.48 242.47 55,82 3 3 13 3124.2 -4.43 130.26
NID-COURS_ (XI[CUTION ACCURACY CR_IT DETERNINATIC)I ACCURACY
5GT 6455,6 SGR 516.1SG3 705._ ST 3592,5 SR 219,3 SS 1999,7
RRT -.6530 RRF -.6491RTF .9914 CRT .4164 CRS -.3983 CST -.9997
s_ 6474.2 R23 -.0009 RI3 -.9914 LSA 4112.4 NSA 203.3 SSA 12.B
SG| 6462,4 _ _0.3 THA 177,00 ELI 3593,7 EL2 199.1ALF 1,47
FLIGHT TIN[ 216.00 ARRIVAL DATE J_X_ 25 1969
DISTANCE 589.828
27.783 GAL 8.30 AZL. 86.89 HCf, 262.87 ._AA 129,56 ECC .2OO50 INC 3.1063 vl 3o.15l
37.580 GAP 7.O9 AZP 90.39 TAL 142.22 TAP 45.09 RCA 103.56 APO 155.54 V2 34.787
35,27 ZAP 15J,0_ (_ :J:3._ Z_ 12| ,64 (T£ 174,i4 ZA( 82._8 £TC 166.69 CLP-151 .91
19.64 RAO 6568.1 VlEL 12.241PTH 2.20 VHP 5.3510PA -,32 RAP 349.04 £CC 1.4687
INJ LONG INJ RT A_ ZNJ A2_ATH INJ TIME PO C$T TZM INJ 2 LAT INJ 2 LONG
II4.4B 2_5.3| 76.87 5 22 12 2653.7 -26.67 106.16
1£0,33 248.I4 62.41 I 50 43 3392.0 -10.27 153.54
90,00 255,93 78.72 7 2 I9 2312,3 -29.14 81.43
145,_ 246.68 60,39 2 44 31 3208.3 -8.24 I38.97
64.07 256._J 82.85 8 50 1 1957.1 -54.14 54.88
137,12 243.86 55.62 3 6 12 3136,6 -3.96 130.91
NIO-CCt, IR_E (XECUT|CN ACCURAC_ CR_IT DETERNIN_T_ON ACCURAC_
_7 6576'i _,R 466._ t_3 £47.6 ST 3648.5 SR 236.! SS 1920.0
RRT -.5878 RIRF -._31 RT_" ._I0 CRT .5198 CR5 -.5006 CST -.9997
S_ 6594.1R_3 -.0019 RI3 -.9910 LSA 4124.5 HSA 205.7 SSA 12.7
SGI 6582.4 S_2 393.5 THA 177.50 ELI 3650.5 £L2 _01 .5 ALF I .93
LAUNCH OATE NOV 21 _968 FLIGHT TIN_ _18.00 ARRIVAL DATE JUN 27 1969
HELI(XENTRIC CONIC OISTAI_E 595,681
RL 147,77 LAL .o0 LOt. 58.75 VL 27.768 GAL 8,64 AZL 86.84 H_A 266,05 5_4A 129.46 £CC .20551 INC 3,1656 vj 30.15'J
RP 108.93 LAP -5.I6 lOP 524.78 VP 57.572 GAP 7.59 kTP _O._P_ TAL 141.59 TAP 47.62 RCA 102.88 APO 156.03 v2 34,790
RE 116.455 GL 16.00 GP 6,85 7AL 54.72 ZAP 153.18 ITS 14.0| ZAE 1_0.73 IT[ 174.49 ZAC 83.69 ETC 166.61 CLP-154.01
PLANETOCENTRZC CC_IC
C3 30.197 VHL 5.495 OLA 25.45 RAL 19,26 RAO 65_.2 VEL J2.311 PTH 2.22 VHP 5.625 DPA -.47 RAP 350.17 £CC 1,4970
LNCH ATMTH LNCH TIME L-I T|I,_ INJ LAT INJ LONG INJ RT ASC INJ A?MTH INJ T|ME _ C$T TIN INJ 2 LAT _NJ 2 LONG
90.00 4 30 it 3269,18 -25.07 115.55 257.00 76,38 5 24 40 2669,2 -26.70 107.26
90.00 0 46 53 4005.77 -6.19 161.11 249.65 62.31 I 53 39 3405.8 -9.85 154.34
I00.00 6 16 3 2927.87 -27.66 91.09 257.65 76.16 7 4 51 2527.9 -29.01 82.55
10(3.00 1 43 42 3822.51 -3.86 146.35 248._8 £0.54 2 47 24 3222.3 -7.78 159.76
!10.00 8 9 44 2572,18 -33.38 65,23 258.80 82,18 B 52 36 1972.2 -34.10 56.06
I10.00 2 6 _(3 3750.76 1,07 137,66 245,_0 55,83 3 9 I 3150,8 -3.42 131,66
DIFFEI_NTIAL CCRRECT|C_5 HIO-(J3URS_E (_CUTION ACCURACY CRBIT DETERHINATION ACCURACY
TOE 3.1677 TRA 4.7944 TC3-1.6199 BAU .6556 ,_T 6687.7 _ 46_.9 SG3 595.6 ST 3697.3 5R 255.1 SS 1847.1
ROE .2165 RRA -.3_05 RC3 .12'09 FAU .029_5 AWT -.5181 _ -.5125 RTr ,9906 CRT .5932 CRS -.5749 CST -.9997
FOE 3.219_ FRA 3.1528 rC3 -.8_5 BSP 21639 S_ 6703.7 R23 -.0029 R13 -.9906 LSA 4135.5 NSA 207.7 SSA 12.7
3.1751 {_RA 4.8058 BE3 1.6244 F_P -2I_8 _| _92.0 _2 395.7 THA 177.94 ELI 3700.3 EL2 203.6 ALF 2.33
LAUNCH DATE NOV 2J 1968 FLIGHT TIME 220.00 ARIRIVAL DATE JUN 29 1969
OIST&NC( (=OI.486
LOL 58.75 VL 27.752 GkL 9.01 AZL _5.78 _ 269.19 SNA 129.34 EC( .21054
LOP 327.94 VP 37,563 GAP B,lO A2'P 90,05 TAL 140.95 TAP 50,|4 RCA 102.Jl
GP 6,49 ZAL 34.14 ZkP 155.19 ITS I4,58 ZAE 119.90 £T£ 174,79 ZA( 85.11
OLA _,43 RAL 19.89 RA0 6568.3 VEL 12.389 PTH 2,24 V_P 5.910 OPA -,33
|NJ LONG INJ RT AS( INJ A2_4TH |NJ TIME PO CST TIN
116,55 2_8.76 75.94 5 27 43 2683.7
16_.03 251.L=_ 62,21 I 56 11 3422,2
_.14 259.45 77,67 7 7 51 2342.6
147.24 249.92 60.28 2 _0 0 3238.5
_.37 260.68 81.52 8 55 32 1987.1
158.70 246.81 55.85 3 I! 41 3166.8
NIO-(X_S£ (X£CUTICN JCCUR_C_
SGT 6792,5 _ 443.2 SG3 548.0
_T -.4447 _ -.4385 RTF .9_02
679_.9 I_3 -.00_49 RI3 -.9902
Jill 6785,3 .%2 396,8 TH_ 178,53
HELI(XENTRIC CONIC
RL 147.77 LAL .00
RP 108.91 LAP -3.22
RC 118.823 GL 15.77
PLANEI_fNTR I C (CHIC
C3 32.| 14 VHL 5.tr_7
LN(,J4 A2_4TH LN_H T_ME
90.00 4 33 0
90.00 0 49 9
100.00 6 18 48
I00.00 1 46 2
ll0.O0 B 12 25
110.00 2 8 54
OlFrER(NT|AL C.._RR_CTIONS
TOE 3.2893 TR_ 5,0463 TC3-J,5347 B_ .6605
ROE .2463 RRA -.3089 RC3 .1073 FAU .02906
FO_ 3.0294 FRA 4.9142 FC3 -.6755 _.,_P _043
BOE 3.2985 8RA 5.0557 BC3 1.5_84 FSP °2023
INC 3.2205 Vl 30.151
APO 156,58 V2 34.794
ETC 166,53 CLP-156.00
RAP 351.38 ECC 1.5285
L-J TIME INJ LAT INJ 2 LAT INJ 2 LONG
32_3.72 -24.83 -26.52 108.29
40_.17 -5.67 -9.35 155.28
2942.£0 -27.45 -28.87 83.62
_k_k_.52 -3.32 -7.25 140.66
2587.I4 -33.24 -54.05 57.23
3766.75 |.68 -2.81 132.49
ORBIT DEERMIN_TION ACCURACY
ST 3735.0 S_ 269,8 ss 1776.7
CRT .6476 CR$ -.6301 CST -.9997
LSA 4157.7 NSA 209,4 5SA J2.7
ELI 3737,1 EL2 205.4 ALF 2.69
!14
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4, 1968-69_
LAUNCH DATE NOV 22 J968 FLIGHT TIN[ 70°00 ARRIVAL DATE JAN 3l |969
HELIOCENTRIC CONIC
RL |47.74 LAL .00
RP |07,67 LAP ,74
RC 98.647 GL .83
PLANETOC[NTR/C CONIC
C3 431.328 VHL 20,768
LNCH AZNTH LNCH TINE
90.00 7 6 36
90.00 18 49 40
IO0,O0 8 27 28
I00.00 20 I! 28
110,00 9 34 38
IIO.OO 21 20 48
DIFFERENTIAL OORR£CTIONS
TOE -.9948 TRA-2.3342 TO5 -.I054 BAU .6088
ROE-I.4680 RRA .7835 R(3 -.0054 rAU .01034
r0E .3854 FRA .7744 rC3 -,0207 8SP 1939
8OE 1.7733 eRA 2.4622 8C3 .1056 rSP -44
DISTANt[ 123.98J
LOt. 59.76 VL 14.38J GAL 37.18 AZL 88.49 PiCA 29.19 5HA 83,48 ECC .B6|OZ IN( J.SJ 33 V! 30.157
LOP 88.95 VP 29.590 GAP -57.90 AZP 88.68 TAL 172.60 TAP 201.80 RCA 11.60 APO 155.36 v2 35.198
GP -,99 ZAL 64,24 ZAP 38.05 ETS 176.58 ZAE 128.90 [TE 183.96 ZAC 43.91ETC 155.98 CLP 38.03
0LA -l.O1RAL 355.57 RAO 6572.2 VEL 23.508 PTH 3.29 VHP 31.627 0PA -22.04 RAP 310.29 ECC 8.0986
L-I TINE IN| LAT IN| LONG XNJ RT ASC |NJ A214TH [NJ TIN[ PO CST TIN XNJ 2 LAT IN| 2 LONG
2795.65 -28.17 81.51 261.17 92.97 7 53 11 2195.7 -27.46 72.91
5502.28 28.31 255.03 262.26 89.32 20 21 22 4902,3 27.92 246.39
2534.78 -29.75 62.23 261.08 93.11 9 9 43 1934.8 -29.00 53.50
5238.39 29.88 235.61 262.23 89.22 21 38 47 4638,4 29.45 226.83
2324.53 -54.02 45._16 260.79 93.52 |0 15 23 1724.5 -33.16 36.84
5021.40 34,J7 219.05 26Z.15 88.92 22 44 29 4421.4 33.64 209.85
NI0-CX3UR_E [XECUT/ON ACCURACY ORBIT OET[RNINATION kCCUR4C_
SGT 825.8 S_ 459.6 S_3 21.9 ST 335.9 SR 410.1 SS 339.3
RRT -.0483 RRF .0453 RTF -.6159 CRT .7159 CRS .7638 CST .9957
S_ 945.! R23 -.0002 R13 .6160 LSA 588.0 HSA 224.0 SSA 14.1
SGJ 826.2 S_2 438.8 THA 177.77 [LI 492.9 £L2 195,1ALF 52.84
LAUNCH DATE NOV 22 1968 FLIGHT TINE 72.00 ARRIVAL DATE F[8 2 1969
HELIOCENTRIC CCNIC DISTANCE J29.097
RL 147.7A LAL .O0 LOL 59.76 VL 13.214 GAL 35.24 AZL 88.28 t'_ 32.43 S_ 84.80 ECC .83699 INC 1.7250 Vl 30.137
RP IO7.64 LAP .92 LOP 92.18 VP 50o014 GAP -55,37 AZP 88.35 T_. 171.66 TAP 204.09 RCA 13.82 APO 155.77 V2 35.206
RC 96.423 GL 1.07 GP -J,OI ZAL 62.B0 ZAP 36.50 ETS 176.55 Z/_E 128.62 ETE 184.28 ZAC 45.49 [TC 156.70 CLP 36.49
PLAN[TOCENTRIC CONIC
C3 397.796 VHL 19.945 OLA -.22 RAL 356.79 RA0 6572.1 VEL 22.784 PTH 3.27 VHP 30.540 0PA -21.68 RAP 3|2.08 £CC 7.5467
LNCH A2'MTH LNCH TIN[ L-I TINE INJ LAT INJ LOM(; INJ RT AS_ ZNJ AZNTH INJ TIN[ PO CST TIM INJ 2 LATINJ 2 LONG
90.OO 7 5 38 2812.43 -28.23 82.73 262.23 92.36 7 52 30 2212.4 -27.60 74.12
gO,DO 19 0 23 5470.18 28._6 252.69 262.46 88.14 20 31 33 4870.2 27.70 244,07
IOO.OO 8 26 52 2550.37 -29,B0 63.38 262.15 92.50 9 9 23 1950.4 -29.13 54,64
I00.00 20 21 50 32137.47 29.83 233.3| 262.40 88.01 21 48 37 4607.5 29,24 224.55
liD.DO 9 34 53 2337.49 -34.07 46.99 261.91 92.92 J0 13 50 1737.5 -33.29 37.85
liD.DO 21 50 18 4993.11 34.11 2!6,84 262.2! 87,6! 22 53 32 4395.1 33.40 207.67
0Irr£RENTIAL CORR[CTION5 MIO-COUR_E £X[CUTION ACCURACY CRBIT D£TERHINATION ACCURACY
T01[-J.OO24 TRA-2.3597 TC3 -.!126 gAU .5995 ,_T 862.6 _R 465.9 ,_3 23.6 ST _52.8 5R 4!5.! 55 355,3
RO£-1,4265 RRA .7_5 RC3 -.0062 FAU .01032 RRT -.0_0 RRF .0448 RTr -.6343 CRT .7142 CRS ,7648 CST .9955
FO£ .4019 rRA .8029 FC3 -.OLd5 8SP 2123 _ 980.4 R23 -.000| R!3 .6344 LSA 6(]8.1MSA 250.I SSA 14.4
1.7435 8RA 2.4811 8C3 .1127 FSP -49 SGI 863.0 S_2 465.0 THA 177.82 £LJ 505.6 £L2 202.7 ALr 5l .44
LAUNCH DATE NOV 22 1968 FLIGHT TIN[ 74.00
PELIOCENTRI( CONIC DISTANCE J34.35_
RL 147.74 LAL .00 LCL 59.76 VL 16.001 GAL 33.49 AZL 88.|0 HCA 35.67 SNA
RP 107.61 LAP 1.1I LOP 95o4l VP 50.450 GAP -32.98 AZP 88°46 TkL 170,71 TAP
RC g4.L_O GL 1.32 GP -I.04 2AL 61,4! ZAP 34.99 £TS 176.52 ZA£ 128.40 £T£
PLANETOC£NTRI( CONIC
C3 367.078 VHL 19.159 OLA ,56 RAL 357.97 RAO 6572.0 VEL 22.099 PTH ].24 VHP
LNCH 4?MTH LNCH TIN[ L-! TIN[ IN| LAT IN| LONG |NJ RT AS( IN| A21qTH IN| T|N[
90.00 7 4 33 2828.52 -28.27 83.91 263.Z0 91.77 7 51 41
90.OO J9 10 51 5437.92 28.17 250.33 262.60 86.97 20 4| 29
IOO,OO 8 26 9 2565.30 -29.84 64.49 263.14 91.9E 9 8 54
1(30.OO 20 3! 56 5176,37 29.74 231.00 262.50 86.80 El 58 ]3
]!0.00 9 34 59 2349.83 -34.11 47.95 262,9fl 92.35 10 14 9
llO.OO 21 39 35 4964.6J 34.01 214,62 262.20 86._10 23 2 20
OIrrER[NTIAL CORRECTIONS NI0-COURS( [_CUTICN ACCURACY
TD£-I.OI23 TRA-2.3882 TC3 -,!_l gAU .5806 ._T gO2.O S_R 471 ._ S_3 25.4
RO£-|.3847 RRA .7486 RC3 -.O072 rAU .01030 RRT -.0_!2 RRr .0462 RTF -,6523
rOE .4JgO FRA .8320 rE3 -.0243 8SP 2"_60 S(_ 1017.8 R_3 -.000_ R13 .6524
e_£ 1.7152 eRA 2.5028 8C3 .1203 rSP -54 SG! 502,4 SG2 4?0.7 THA |77.89
LAUNCH OATE NOV _2 l_r_
H_LIOCENTRIC CONIC
RL 147.74 LAL .00 L_.
RP 107.59 LAP 1.29 LOP
RE 9J.g_| GL 1.58 GP
PL4NETOCENTRIC C(_NIC
C3 338.894 VHq. I8.409 OLA
LNCH A2_4TH LNCH TINE L-I TIN[
90.00 7 3 19 2843.95
90.OO 19 21 5 5403.45
1_0,00 8 25 I? 2579.57
_OO.00 20 41 49 5145.06
110.00 g 34 57 23"61.52
110.OO 21 48 38 4935.88
OIFFERIENTIAL C_R_CTIONS
T0£-I.0224 TRA-2.4173 TC3 -,l_O B_J .3811
R0£-1.3427 RRA .72_6 R(3 o.0_83 rAU .0!0"_9
r0E .4365 rRA .8616 rC3 -.0263 BSP 2396
80£ 1.6876 8RA 2.3250 6C3 .1283 F,SP -59
ARRIVAL 0ATE FEB 4 J969
86.|5 £CC .8|242 INC 1.8985 Vl 30.157
206.38 RC_ 16,16 41=0 |56.|4 v2 35.2]4
184.62 ZAC 47,1I ETC 157.38 CLP 34.98
29.488 OPA -_1._9 RAP 313.88 £CC 7.0412








ST 371,J SR 4|9.5 S5 371.7
CRT .7128 CRS .7659 CST .9953
LSA 629.5 MSk 236.0 SSA 14,6
ELl 519.1 EL2 210.4 ALF 49.89
FLIGHT TIME 76.00 ARRIVAL OAT£ F£8 6 1969
OISTANCIE 139.756
59.76 VL 16.745 GAL 31.89 A2'L 87._5 PICA 38.91 _4A 87.53 £CC .78752 INC 2.0485 VJ 30.157
9_.65 VP 30.838 GAP -50.72 AZP _.4J TAL 169.76 TAP L_38.67 RCA 18.60 APO 156.47 V2 35.222
-1.06 ZAL 60.07 ZAP 33.50 [TS 176.48 ZAE 128.23 ET£ 184.98 ZAC 48.76 £TC J58.02 CLP 33.49
1.33 RAL 359.O9 RiO 6571.9 MEL 2!.452 PTH 3,21 vHP28.470 OPA -20.88 RAP 315.71 £CC 6,5773
|NJ LAT IN| _ |NJ RT AS( IN| AZNTH IN| TIN[ PO (ST TIM IN| 2 L4T IN| 2 LCNG
-_8.29 85.04 164.08 91.20 7 _0 43 2243;9 -27.83 76,40
28.03 247.97 262._ 85.79 20 51 lJ 4_05.4 27.15 239.4|
-29.86 63.55 L_v4.04 91.36 9 8 17 1979.6 -29.36 56,79
29,39 _"_8._ _2.33 85.59 22 7 34 4545.1 28.67 220.00
-34.J4 48.86 263.g0 91.81 10 14 18 1761.5 -33.5l 39.67
33.86 212.39 L_2.IJ 84.99 23.10 54 4335.9 32.79 203.32
NI0-O3URSI[ [_ECUTION ACCURACY ORBIT O£TERNINATION ACCURACY
SGT 943.Z _ 476.6 S_3 27.3 ST 390.4 ,%' 423.4 SS 388.5
_T -,0523 _ .0474 RTr -.66_7 CRY .7114 CRS .7670 CST .995I
S_B 1036.8 R_3 :.0004 RJ3 .6698 LSA 651.2 MSA 241.6 55A 14.8
S(;| 943,7 !K,2 475.7 THA 177.97 £LI 533.| EL2 217.9 ALr 48.25
115
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69p
LAUNCHDATE NOV 22 1968 FLIGHT TIN[ ?8.00 ARRIVAL DATE F£8 8 1969
HELIOCENTRIC CONIC
RL 147.74 LAL .00
RP 107,57 LAP 1,46
RC 89.765 GL 1.85
PLANETOCENTRIC CONIC
C3 312.999 VHL 17.69_
LN(._ ATMTH LNCH TIN[
90.DO 7 I 58
90.00 19 31 6
100.00 8 24 17
100.00 20 51 Z8
110.00 9 34 46
110.00 21 57 2B
DI STAN(f 145.283
LOL 59,76 VL |7.448 GAL ]0.41 A2L 87.82 KA 42.15 SMA 88.94 [{C .76245 |NC 2.1789 Vl 30.157
LOP 101.89 VP 31._31 GAP -&8.57 AlP 88.3_ TAL 1£8,_1 TAP 210.96 RCA _1.1] APO 156.76 VE 35.2"_9
(,P -1.09 ZAL 58.78 ZAP 32.03 ETS 176.43 ZAE 128.14 ETE 185.35 ZAC 50.44 ETC 158.63 CLP 32,DZ
DLA 2.10 RAL .|8 RA3 6571.8 VEL 20.840 PEN 3.18 VHP 27.484 DPA -_0.45 RAP 317,54 ECC 6.1512
L-| TIE |NJ LAT INJ LONG INJ RT AE INJ A_NTH fNJ TIN[ PC) (ST T|N INJ E LAT INJ 2 LONG
2858.71 -28.31 86.11 264._ 90.66 1' 49 37 22S8,7 -27.92 77.47
5372.73 _7.84 245.59 26_.66 84._1 2i 0 38 4772.7 26.80 237.D8
2593.19 -29.88 66.56 264.86 90.83 9 7 30 1993.2 -29.45 5T.?9
5113.49 29.41 226._ 26_49 84.37 22 16 41 45J3.5 28.32 217.72
2372.57 -34.16 49.72 264.77 91.50 10 14 19 1772.6 -3_.60 40.52
4906.87 33.66 210.15 L_Sl,96 83.68 23 19 15 4]06.9 32.42 21)1.14
DIFFERENTIAL CCI_CT ION$
TOE-I.0326 TRA-2.4466 TC3 -.I_1 _J .fl709
ROE-1.3OO4 RRA .7096 RC3 -.0096 FAU .01029
FOE ,4543 FRA .8917 FC3 -.0_85 (3SP 2539
BOE 1.6603 _A 2.5475 BC3 .13_ IrSP -64
LAUNCH DATE NOV 22 1968
/_L IOCENTRIC CCJqI C
RL 147.74 LAL .00 LOL 59.76 VL 18,111 GAL
RP J07,,S5 LAP i,63
RC 87.353 61. 2.14
PLANE TOCENTRI C CONIC
C3 E89.181 VI_ 17.005
LNO_ A2'HTH LNCH TIE
90.00 7 0_
90.00 19 40 53
IOO.OO 8 23 8
100.00 21 0 54
110.00 9 _4 26
110.00 2"2 6 5
M|0-COU_ [_CUT|ON ACCURACY CRBIT 0ETERNINATION ACCURACY
`%r _6.I `%_ 481.1 _3 29.3 ST 410,6 S_ 426.8 SS 405.6
/_RT -.0532 _ .0485 R'r_" -._65 CRT .7101 CR$ .7679 CST .9949
.%8 1097.2 R_3 -.0006 R13 .6866 LSA 673.8 HSA 246.9 SSA 15,O
_| 986,5 _ 4_0.2 _ 178,05 ELI 547.7 EL_ 225.3 ALl r 46.56
Irkl_lT TINE 80.00 ARWIVAL DATE FEB 10 196g
OI STAler 150.9310
_.04 A_ ST._ _ 43.3_ s_ _o.37 £cc .73735 I_
L_P 1o5.13 v_ 31.613 _P -48.52 _ze _._=T_. 1S7._7 TAP_]_.26 _ 23.74 APO
GP -1.12 ZAL 37.53 ZAP _0.59 ETS 176.37 24[ 1_.I0 ETE J83.74 7AC 52.114 £TC
OLA 2._ RAL 1._'_ _ 657|.7 V_L _0.261 PTH 3.15 _ _6.528 0PA -_0.00 RAP
L-_ TZM_ INJ LAT INJ I._ ZNJ RT A_ |NJ A2NTH JNJ TIH[
2872.83 -28.32 _?,1_ E_5._O gO.15 7 48 _1
3339.72 27.t_1 E43.20 _.59 B3,44 21 9 53
L_06.17 -29.89 67.53 _5.59 90.32 9 6 34
_081.62 _.J7 _4.1_ _f_.M 83.16 _2 25 35
238_._ -34,17 50,54 _5.54 _0.82 10 14 9
4877,55 33.42 207.20 L_J.75 82._ 23 27 22
01FFER(NTIAL C_CTZOI_ M|O-C_SI_ (I_L_JTION ACCLMACV
TOE-! .0426 TRA-2.4737 rE3 -.1444 BAU .55_ _I_T |0_0.6 _I_ 484.9 S_3 31.5
RO(-I .25_1 _A .6892 RC3 -.0J09 F_J .010J0 f_T -.0540 _ .0496 R'rr -.?026
rDE .4724 FRA .g_4 re3 -.0308 8SP 26_'4 _ 1i39.0 R_3 -.0009 R13 .7027













ST 431.7 SR 429.6 SS 423.0
CRT ,7087 CRS .7689 CST .9947
LSA 697.3 _SA 251.9 SSA 15.7
EL! 562.9 EL2 232.4 ALF 44.80
LAUNCH OAT( NOV 22 J968 FLIGHT TIN[ 8_.00 ARRIVAL DATE r£8 12 1969
HELIOCENTRIC CONIC DISTANCE 156.69i
RL 147.74 L4L .00 LO,. 59.76 Vk 18.737 GAL _7.75 AZL 87.60 I._A 48.63 .T_A 91.8| ECC .71237 INC 2.3968 VJ 30.J57
RP 107,53 LAP 1.80 LOP 109.37 VP 31.982 GAP -44.58 AZP 88.42 TAL 166.93 TAP 215.57 RCA 26.41 APO 157,22 V2 35.240
RE 85.353 GL 2.43 ¢P -1.15 7AL 56.33 ZAP _.16 (TS 176.29 7A( 1_8.13 (T( 186.14 7AC 53._7 ETC 159.76 (LP 29.i4
PLANET(XENTRIC CONIC
C3 267.2fl4 VHL 16.348 OLA 3.61RAL 2.Z1RA0 657i.6 VEL 19,712 PTH 3,12 VHP 25,600 DPA -19,52 RAP 321.26 ECC 5.3983
INJ LGN_ INJ RT ASI_ INJ A2NTH INJ TIH_ PO CST TIM INJ 2 LAT INJ _ LONGLNCH A2NTH LN(H TD'R_ L-I Tp4[
90.OD 6 58 49 2886.32
90.00 19 50 28 5]06.37
100.00 8 21 50 2618.51
100.00 21 10 7 _O49.41
I10.O0 9 33 57 2392.B0
I10.00 22 14 _9 4847.88
0IFFER_NTIAL CORRECTIONS
TDE-1.0526 TRA-2._045
ROE-I ,21_7 R_A .6679
FOE .4911FRA .9537
Bo£ !.608! _A 2.59fl
LAUN(H OAT£ NOV 22 1968
HELIOCENTRIC CONIC
RL 147.74 LAL .00
RP 107.52 L#P 1._
RE B3.15_ GL 2.74
PLAN_TG(ENTRIC CONIC
C3 247.052 We,. 15.718
LNO4 A_},4TH Lh_H TIME
90.00 6 57 0
90,00 19 59 31
100.00 8 2O 23
i00.00 21 19 9
I10.OO 9 33 19








TC3 -.|530 BAU .5494
RC3 -.0124 FAU ,0J034
re3 -.0335 _SP 2850
8C3 .1535 FSP -76
88.13 2_.23 89.65 7 46 55 22B6.3 -28.06 79.48
240.80 262.45 82.27 21 J8 54 4706.4 25.97 232.40
68.45 _._4 B9.84 9 5 29 2018.5 -29.59 59.66
221.66 26f.20 81._ 22 34 16 4449.4 27.47 213.15
51.30 266.23 90.37 I0 13 50 1792.8 -33.75 42.09
_05._3 L_I,4_ 81.05 23 35 17 4247.9 31._4 196,76
MI0-CGUR_ (_CUTIGN ACCURACY' _IT 0ETER_INATION ACCURAC_
`%r I071.0 _ 488.1 _3 33.9 ST 453.8 SR 43_,8 SS 440.9
RRT -.0547 _ .0505 RTT" -.7182 CRT .7074 CRS .7698 CST .g945
S(_ 1182.4 R_3 -.0011RI_ .7182 LSA 721.6 MSA 256.5 55A 15.4
S(,1 1077.4 SG2 487.1 THA 17B.21 ELJ 579.0 EL2 239.7 ALF 42.99
FLIGHT TIN( 84.00 ARRIVAL OATE FEB 14 1969
01STAN(r 16_.359
LOt. 59.76 VL 19,328 GAL _6.55 A2L 87.51 H(_ 31.88 SNA 93.26 ECC .68760 INC 2.4899 Vl ]0.157
LOP 111.61 VP 32.337 GAP -42.7_ A2'P _8.46 TAL 166.01 TAP 217._8 RCA 29.14 APO 157.39 v2 35,245
GP -I.19 ZAL 55.18 ZAP 27.76 ET$ 176._0 ZAE 1_8._°2 ETE 186.57 ?AC 55.65 ETC 160.28 CLP 27.73
OLA 4.35 RAL 3.16 RAO 637J .4 V_L 19.193 PTH 3.09 VHP 24.700 OPA -19.03
L-| TIN[ _NJ LAT JNJ L_ JNJ RT AS(: INJ A_HTH INJ TIN[ PO (ST TIN
2899.21 -_8.31 Bg.0B 266.77 89.18 7 45 19 _99.2
5272.63 26.99 238._ _62.25 81.10 21 27 44 4672.6
2650.25 -29.69 69.3f 266,79 89.38 9 4 13 2050.2
5016.82 28.55 219.30 261.97 80.76 22 42 46 4416,8
2402.00 -34.18 52.0_ _66.8_ 89.94 10 13 21 1802.0
4817.84 32.79 203.35 _1.17 79.74 23 43 0 4217.8
DIFFERENTIAL CORRECTIONS
TDE-I .06_0 TRA-2.5_4 TC3 -.J617 BAU .3_61
R0[-I.1732 RRA ._4_0 liE3 -.0141FAU ,0|039
rDE .5J02 rRA ._56 rC3 -.0_4 _P 3024
_D£ 1,5825 _RA 2.6i35 Be3 .16E3 FSP -83
RAP 323,13 £CC 5.065B








ST 47£.7 SR 433,5 55 459.1
CRT .7061CRS .7707 C$T .9943
LSA 746.8 _SA 260.7 SSA 15.6
£L1 595,7 EL2 245,7 ALF 41.16
NI0-COURS£ E_ECUTION ACCURACY
`%T 1124.9 `%R 490.5 ,%3 36.4
RRT -.0553 RRF .0514 R'rlF -.7331




JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69 J
LAUNCH OAT[ NOV 22 1968
H_EL|OCENTRIC CCI_I] C
RL 147.74 LAL .GO
RP 107.51 LAP Z.IJ
RC 80.975 GL 3.06
PLANE TOCENTRI C CONIC
C3 228.417 VHL 15.114
LNCH A2"NTH LNCH TIME
9(3.00 6 55 1
90.00 20 9 3
1OO.00 8 18 45
1OO.00 21 27 59
]10.00 9 32 3O
110.OO 27 30 44
FLIGHT TIN[ 86.00 ARRIVAL CATE FEB 16 1969
OI STANCE 168.527
LOt. 59.76 VL 19.886 GAL 25.41 AZL 87.42 HCk 55.12 SMA 94.72 ECC .66315 INC 2.5752 Vl 30.157
LOP 114.86 VP 32.678 GAP -40.94 AZP 88.53 TAL 165.09 TAP 220.21 RC4 3| .91 APO 157,53 V2 35.249
GP -I.23 ZAL 54.07 ZAP Z6.37 ETS |76.08 ZAE 128.38 IrTr 187,02 ZAC 57.40 i_TC 160.77 CLP 26.34
DLA 5.I0 RAL 4.06 RAO 657J .3 V1EL 18.701 PTH 3.06 VHP Z3.8Z5 OPA -18.5| R4P 325.01 ECC 4.7593
L-| TIN[ XNJ LAT |NJ LONG IN| RT ASC IN| A2'NTH ]NJ TI1_ PO CST TIM IN| 2 L4T IN| 2 LONG
2911.51 -28.29 89.96 267.22 88.73 7 43 32 _311.5 -28.17 81.31
52_.47 26.61 Z3fl.96 261.99 79.94 Zl 36 21 4638.5 24.95 227.69
2641.40 -Z9.68 70.15 267.26 88.94 9 Z 47 2041.4 -29.70 61,35
4983.82 28.17 216.92 261.67 79.56 22 51 3 4383.8 26.44 208.55
2410.59 -34.18 52.69 267.33 89.55 10 12 41 1810.6 -33.87 43.46
4787.39 32.40 201,045 _.72 78.44 23 50 31 4187.4 30.46 192.38
DIFFERENTIAL CORRECTIONS N|0-COURS_ EgECUTION ACCURACY
TO[-1.07J5 TRA-2.559_ TC3 -.1706 BAU .5232 SGT 1174.7 SGR 4_Y_.3 SG3 39.1
RO[-I .1307 RRA .6235 RC3 -.01§9 FAU .01045 RRT -.0557 RRIr .0521 RTF -.7474
rOE .§799 FRA i.0182 FC3 -.0396 BSP 3201 ,S_ 1273.7 1_3 -.0017 R13 .7475
eOE 1.5578 BRA 7.6344 BC3 .1713 FSP -go 5(,1 1175.1 ST,2 491.4 THA 17B.]lB
LAUNO.I {]ATE NOV 72 1968 FL|(;,I,4T T|NE 88.00
HELIOCENTRIC CCNIC 0|STANCE 174.5_
RL 147.74 LAL ,00 LOL 59.76 VL _0.412 GAL 24.33 AZI. 87.35 HCA 58.37 SI4A
RP IO7.50 LAP 2.76 LOP 118,10 VP 33.004 GAP -39.24 A2'P 88.61 TAL 164,19 TAP
RC 78.802 GL 3.40 GP -J.27 ZAL 53.OO XAP 2S,00 ITS 175.93 7_E 128,61 ETE
PLANE TOCgNTRI C CONIC
C3 711.749 VHL 14.534 0LA 5.83 RAL 4.93 RAO 6371,2 V[L 18.2_ PTH 3.02 VHP
LNCH AZ14TH LNCH 7|14[ L-I TINIE |NJ LAT |NJ LCNG IN| RT A,$C |NJ A2'NTH IN| TZNE
go.OO 6 57 51 2923.26 -28.27 90.84 267.59 88.30 7 41 34
90.00 _0 Is 5 52o3.84 26.17 233.52 _I .66 78.79 21 44 48
100.00 8 16 57 2651.99 -29.86 70.94 2157.64 88.53 9 1 9
100.OO 71 36 39 4950.33 27.73 114.53 _l .31 78.37 22 59 IO
!10.O0 9 31 32 2418.61 -34.17 53.32 2157.74 89.18 10 lI 50
110.00 22 38 35 4756.49 31.95 196.76 260.25 77,15 23 57 51
OIFFERENT|AL CORRIECTIONS NIO-COt_.f_ [}_ECUT|ON ACCURACY
T{]IE-|.0801 TRA-2.585| TC3 -.1795 BN,J .5094 S_T 1225.9 SGR 493.4 ,%3 42.0
R_£-1.O884 RRA .6007 RC3 -.0179 FAU .0|054 RRT -.0561 _ .0528 RIT -.7611
FOE .5507 FRA i .0516 FC3 -.0432 6_P 3404 _ 1321.5 R23 -.0019 R13 .7612
BCE 1.5333 BRA 2.6540 _3 .1804 FSP -99 SG! 1226.3 SGZ 492.5 THA 178.46
ORBIT OETERNINATION ACCURACY
ST 500.7 SR 434,5 SS 477.8
CRT .7049 CRS .7716 CST .9940
LSA 773.1HSA 764.4 SSA 15.7
ELI 613.3 EL7 751.6 kLF 39.30
ARRIVAL OATE FEB 18 1969
96.17 Ice .63909 INC 2,6539 Vl 30.J57
LP_.56 RCA 34.71 APO 157.64 V2 35.253
187.49 ZAC 59.20 ETC 161.74 CLP 74.97
22.975 0PA -17.98 RAP 376.90 ECC 4.4766








ST 525,3 SR 434.9 5S 497,0
CRT .7056 CRS .7725 CST .9938
LSA 800.2 MSA 267,7 SSA 15.9
ELI 631.7 £L2 257.0 4LF 37.45
LAUNCH 04TE NOV 22 1968 FLIGHT T_14[ 90.00 ARRIVAL {]ATE FEB ZO 1969
HELI(XENTRIC CONIC
RL 147.74 LAL .00
RP 107,49 LAP 2.40
RC 76.644 GL 3.75
PLAMETOC[NTRIC CONIC
C3 195.401VHL 13.979
LNCH AZMTH LNCH TIME
90.00 6 50 30
90.00 20 26 57
100.00 8 14 58
I00.00 21 45 10
II0.O0 9 30 22
110.00 22 46 15
DISTANCE 180.737
LC_.. 59.76 VL 20.908 GAL 23.31 47L 87.27 HCA 61.61 SM_ 97.62 £CC .61548 INC 2.7274 Vl 3{].157
LOP 121.35 VP 33,316 GAP -37.61 AZP 88.70 TAL 163.50 TAP 724.97 RCA 57.54 APO 157.71 V2 35.255
GP -1.32 ZAL 51.98 ZAP 23.64 ET5 175.75 ZAE 128.91ETE 187.98 7_C 61.01 £TC 161.68 CLP 23.61
CLA 6.57 RAL 5.74 RA0 6571.1VEL 17.797 PTH 2.99 VHP 22.150 {]PA -17.42 RAP 528.79 ECC 4,2158
L-| TIN£ IN| LAT IN| LONG IN| RT ASC IN| A2'MTH IN| T|14_ PO _$T TIM IN| 2 LAT IN| 2 LONG
2954.50 -78.74 91.66 267.67 87.89 7 39 25 2334.5 -78.24 82.99
5168.70 25.69 251.07 261.28 77.65 _I 53 5 4588.7 23.73 222.94
7662.05 -79.84 71.68 267.93 88.14 8 59 20 2062.0 -79.78 62.88
4916.38 27.24 212.12 260.89 77.20 23 7 6 4316.4 25.71 203.91
7476.09 -34.17 53.90 268.07 _8.83 10 10 48 1826.1 -33.95 44.66
4725.1I 31.45 196.45 259.74 75.86 24 5 0 4125.l 29.19 187.96
HIO-E(_JRS[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC_
SGT 1281,3 Sr_ 493,7 ,%3 45,2 ST 552,4 ,_ 454.7 $$ 517.1
RRT -.O557 RRF .053_ RTF -.7742 CRT .70_O CRS .7735 CST .9936
S_ 1373.2 R_3 -.00_6 R13 .7742 LSA 829.5 MSA 270.4 SSA 16.0
5_t 1281.7 SG2 492.8 THA 178.56 ELI 652.3 £L2 261.8 ALF 35.51
OIFFER1ENTIAL CORR[CTION5
TDE-1.0919 TRA-2.6176 TO3 -.1891BAU .4969
ROE-I.0460 RRA .5775 RC3 -.0201FAU .01063
F{]E .5717 FRA 1.0863 FC3 -.04710_ o 3535
BOE 1.5121 8RA 2.6757 BC3 .lgo2 FSP -IO7




RL 147.74 LAL .(30 LCL 59.76 VL 21.376 GAL _"_.33 AT'L 87.20 HOI 64.86 SNA
RP 107.48 LAP 7.53 LOP 124.60 VP 33.614 GAP -345.04 42_ 88,8| TAL 162.44 TAP
RC 74.503 GL 4.J1GP -1.37 ZAL 51.01ZAP 22.30 £TS 175.53 ZAI[ J29o29 ET[
PLANETOCENTRIC CONIC
C3 180.781 VI.N. 13.445 DLA 7.30 RAL 6.52 RA0 6570.9 V[L 17._1PTH 2._ VHP
LNCH AZNTH LN_H TIM[ L-I TINE IN| LAT |NJ LONG IN| RT A,_ IN| A2_I4TH
go.OO 647 57 2945.26 -28.21 _.44 2_8.06 81.49
go.00 _ 35 40 5133.01 25.I4 228.59 2_O.84 76.53
IO0.O0 8 17 47 2671.62 °29.82 72._9 _.14 87.76
100.00 21 53 3(3 4_8|.89 L='6.70 209.70 2_0.41 76.03
110.OO 9 79 2 7433.04 -34.15 54.45 2t_._O _._1
110.OO 22 53 46 4693.73 30.90 194.13 259.17 74.59
{]IFFERENTIAL CORIECTIONS
T{]E-I.III5 TRAo7.6469 TC3 -.LEI07 BAU ,4M|
ROE-I.O039 RRA .5542 RE3 -.O225 FAU .010_
FOE .59_1FRA 1.1731FC3 -.0512 BSP 3481
_O£ 1.4977 eRA 2.7043 _C3 .2020 FSP -113
ARRIVAL DATE FEB 22 1969
99.07 ECC .59240 |NC 2.7965 VI 30.157
227.30 RCA 40.38 APO 157.75 V2 35.757
188,51 7AC 62.84 ETC 162.10 CLP 72.26
21.348 0P4 -16.85 RAP 330.69 £CC 3.9752
IN| TINE PO CST TIN IN| 2 LAT IN| 2 LONG
7 57 2 2345.3 -26.26 85.78
22 1 13 4553.0 23.04 220.55
8 57 19 2071.6 -29.81 63.59
23 14 52 4281.9 24.52 201.59
10 9 35 1_33.0 -33.98 45.70
24 1! 59 4093.2 28.48 185.77
ORBIT OETERNINATION ACCURACY
ST 583.9 SR 435.7 SS 538.6
CRT .7039 CRS .7749 CST .9936
LSA 863.0 HSA 272.3 SSA 16.3
ELI 677.1 £L2 265.6 4LF 33.40
NID-r.OURSE E_:CUTION ACCURACY
S_T 1344,9 SGR 493.3 .%3 48.6
RRT -.0535 _ .0530 RTF -.7863
.S_ 1432.5 RZ3 -.0044 R13 .7864
S_| 1345.2 S_2 492.5 THA 178.70
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES r VOL 4 796_ (_O;
LAUNCH DAtE NOV 22 1968 FLIGHT TIME 94.00 ARRIVAL DATE FEB 24 1969
HELIOCENTRIC CON|C
RL 147.74 LAL .O0 LOL 59.76 VL
RP 107.46 LAP 2,66 LOP 127.95 VP
RC 72.381 GL 4,50 GP -1.42 ZAL
PLANETOCENTRIC COMIC
C3 166.939 VNL 12.9_0 DLA 8.02 RAL
LNCH AZMTH LHCN TIME L-I TIME INJ LAT
90.00 6 45 7 2955,D0 -26.19
90.DD 20 44 3 5096.62 24.54
100.00 8 10 20 2690.17 -29.79
lOD.OO 22 1 32 4646.69 26.10
110.00 9 27 24 2459.96 -34.|4-
110.00 23 0 56 4660.66 30.29
DIFFERENTIAL CORRECTIONS
TOE -.2963 TRA-1.8439 TC3 -.0136 BAU .D670
ROE -.9673 RRA .5234 RC3 -.0266 FAU .DlSgg
FDE .5062 FRA 1.0486 FC3 -.0629 BSP 23360
BDE 1.0122 BRA 1.9167 BC3 .O3DO FSP -357
DISTANCE 193.202
21.817 GAL 21.36 AZL 87.14 HCA 68.11 SMA
33.697 GAP -34.52 AZP 66.93 TAL 161.60 TAP
50.12 YAP Z0.96 ETS 173,25 ZAE 129.73 ETE
100.50 ECC .56956 INC 2.6620 Vl 30.157
229.71RCA 43.26 APO 157.75 vZ _5.Z58
199,06 ZAC 95.62 ETC 279.77 CLP ZD.gl
7,21RAO 6570.8 VEL 16.978 PTH 2.92 VHP 20.555 DPA -i6.27 RAP 332.58 ECC 3.7474
INJ LONG INJ RT ASC INJ AZMTH ENJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG
93.15 286.10 87.14 7 34 22 2355.0 -28.26 84.49
226.10 260.30 75.41 22 9 O 4496.6 22.30 ZIB.14
73.63 288.19 87.43 8 55 O 2080.2 -29.63 64.22
207.28 239.84 74.86 23 22 18 4246,7 23.77 199.24
34.91 28R.38 08.24 10 B 3 1839.0 -34.0I 45.66
191.79 258.49 73.33 24 18 37 4060.7 27.71 183.55
MED-CCAJRSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY
$GT 037.0 Sr_ 493.7 $G3 49.6 ST 280.0 SR 434.7 SS 470.8
RRT -.3252 RRF .1030 RTF -.870! CRT .3222 CRS .7495 C$T .8676
$;B 971.7 R23 .3127 R13 .8340 LSA 631.0 MSA 300,3 SSA 6.4
351 050.6 $62 455.1 THA 164.77 EL1 448,9 EL2 257.4 ALF 72.2Z
LAUNCH DATE NOV 22 1968 FLIGHT TIE 98.00 ARRIVAL DATE FEB 26 1969
HELIOCENTRIC COtIIC DESTANCE 199.643
RL 147.74 LAL ,00 LOt.. 39.76 VL 22.232 GAL 20,52 AZL 87.08 HCA 71.36 SNA IDI.91 [CC .54796 INC 2,9246 vl 30.157
RP 107.48 LAP 2.77 LOP 131 10 VP 34.167 GAP -33.10 AZP 89.08 TAL 160.75 TAP 232.tl RCA 46.07 APO 157 75 V2 35.259
RC 70.281 GL 4.90 GP -1.48 ZAL 49.21 YAP 19.65 ET$ 174.92 ZAE 130.26 ETE 189.65 ZAC 95.20 ETC 280.11 CLP 19.59
PLANETOCENTRIC CONIC
C3 154.821 VHL 12.443 DLA
LNCH AZMTH LNCH TEI4_ L-I TIME INJ LAT ENJ LONG
90.00 6 42 11 2985.34 -26.15
90.00 ZO 52 42 3059.63 23.09
lO0.OO B 7 47 2888.43 -29.76
IOO.OO 22 9 47 481J.15 23.44
110,D0 9 25 44 2445.32 -34.13
110.00 23 8 19 4627.65 29.$2
DIFFERENTIAL CORRECTION6
TDE-1.1169 TRA-2.6729 TC3 -.2134 BAU .4495
RDE -.9205 RRA .5069 RC3 -.0_79 FAU .01110
FDE .6401FRA 1.1951FC3 -.0621BSP 4266
BDE 1.4443 BRA 2.7205 BC3 .2172 FSP -139
8.73 RAL 7.93 RAD 8670.7 VEL 18.618 PTH 2.R9 VHP 19.8i0 DPA -15.67 RAP 334,49 ECC 3.5480
|NJ RT ASC |NJ AZNTH INJ TIME"
93.92 288.18 86.75 7 31 37
223,80 239.01 74,33 22 17 1
73,72 20.26 87,07 8 32 37
204.82 259.32 73.70 23 29 55
55.42 2(dLSO 87,93 |0 8 30
189.47 _57.88 72,11 24 25 27
NED-COURSE EXECUTEON ACCURACY
SGT 1449.4 SGR 490.2 SG3 56.0
RRT -.0559 RRF .0544 RTF -.6102
$GB lS3O.D R23 -.D053 R13 .8102
SG| 1449.7 $G2 489.3 THA 178.78








ST 634.4 SR 429.9 S$ 579.9
CRT .6998 CR$ .7767 CST .9927
L$A 92D.5 HSA 275.5 $$A 16.4
ELI 716.4 EL2 271.9 ALF 30.14
LAUHCH OATE NOY 22 1968 FLIGHT TIME 96.00 ARRIVAL DATE FEB ZB 1969
_EL|C-CENTflIC CONIC
_L 147.74 LAL .DO
RP 107,46 LAP 2.66
RC 68.209 GL 5.32
PLANETO_ENTRIC CONIC
C3 143.329 VHL 11.972
LNCH AZMTH LNCH TIME
90.00 6 38 57
90.00 21 1 2
t00.00 6 4 57
100.00 22 17 43
1_O.00 g 23 47
110.00 23 15 23
DISTANCE 206.061
LOL 59.76 VL 22.624 GAL 19.57 AZL 67.02 HCA 74.60 3MA |03,30 [CC .32660 INC 2.9040 VI 30.157
LOP _34.3_ VP 34.422 GAP -31.71 kZP 09.21 TAL 159,95 TAP 234.55 RCA 48.89 APO I57.7I v2 35.Z59
GP -1.55 ZAL 48,37 YAP 16,34 ET$ 674.5t ZAE 130.9! EYE 190.28 ZAC 94.76 ETC 280.43 CLP 16,27
DLA 9.46 RAL 8.57 RAD 6570.6 VEL 16,268 PTN 2.83 VHP 19.073 DPA -I5.06 RAP 336.38 ECC 3.3588
L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
2975.t9 -26.11 94.63 286.11 86.40 7 26 32 2375.2 -26.31 85,97
5022.26 23.17 221.08 259.23 73,26 22 24 44 4422.3 20.66 213,3!
2697.64 -29.73 74.34 266t22 86.74 8 49 55 2097.8 -29.87 65.54
4774.85 24.73 202.36 258.70 72.65 23 37 |6 4174.9 tZ.12 194.54
2451.14 -34.11 55.86 269,47 87.67 IO 4 38 185I.I -34,06 46.6|
4594.31 28.90 187.t3 237.17 70.89 24 31 57 3994.3 28,02 179.13
DIFFERENTIAL CORRECTIONS NED-COURSE EXECUTION ACCURACY ORBIT DETERMIN4TION ACC URAC_
TDE-1.1293 TRA-2.6979 TC3 -.2262 BAU ,4375 $GT 1516,I 3DR 487,4 $63 60.3 ST 667.9 5R 426.7 58 603.4
RDE -.8793 RRA ,4634 RC3 -.0309 FAU ,01125 RRT -.0538 RRF .0541RTF -.6207 CRT .7006 CRS .7781 C$T .992B
FDE .6664 FRA 1.2331 FC3 -.0679 BSP 4342 _H_ 1592.5 R23 -,0049 R13 .8207 LSA 957.D MSA 275.7 SSA 16.5
ROE 1.4305 6RA 2,7409 BC3 ,2283 FSP -149 5G1 |516.4 $62 486.6 THA 178.90 ELI 743.9 EL2 273,3 ALF ZB,Z6
LAUNCH DATE NOV 22 1968 FLIGHT TIME: 100.00 ARRIVAL DATE MAR 2 1969
HELIOCENTRIC CONIC DISTANCE 212.576
RL 147.74 LAL .DO LOC 39,76 VL 22.993 GAL 18.88 AZL 08.98 PICA 77.85 SNA 104.67 ECC .50606 INC 3.0432 Vl 30,157
RP 107.48 LAP 2.98 LOP 137.60 vP 34.665 GAP -30.37 AZP 89,36 TAL 159.16 TAP 237.01 RCA 51.70 APO 157.64 v2 35.257
RC 66.167 GL 3.73 GP -1.62 ZAL 47._9 ZAP 17.04 ET$ 174.01ZkE |3|,63 ETE ]90.96 ZAC 94,31ETC 280.73 CLP 16,96
PLANETC_ENTRIC CONIC
C3 132.722 VHL tl.321DLA 10.21RAL 9.16 RAD 6370.4 VEL 15.939 PTH 2.82 VMP 16,357 DPA -14.44 RAP 330.28 ECC 3.1843
LNCH AZMTH LNCH TIME L-I TIME TNJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ _ LONG
90.oo 6 3_ 27 2984.60 -28.06 95.31 267.96 86.06 7 23 12 2384.6 -28.31 86.65
90.00 2t 9 17 4984,00 22.40 218.34 230._9 72.21 22 32 21 4384.0 19.76 210.86
IOO.OO 6 | 31 2703,94 -29.7D 74.94 286,D8 86,43 8 46 37 2103.9 -29.88 66.14
tOO.OR 22 23 34 4737.90 23.96 199.89 2_0,04 71.37 23 44 32 4137.9 21.22 19Z.17
110,00 9 21 36 2436.42 -34.10 36.27 268.36 87.43 10 2 32 1856.4 -34.08 47.0_
110.00 23 22 19 4560.18 28.11 104.78 236.42 69.70 24 38 19 3960.2 25.09 176.91
DIFFERENTIAL CORRECTIONS MiD-COUR_[XECUTEON ACCURACY ORBIT DETERMINATION ACCURACY
TOE-!.|287 TRA-2.70_O TC3 -.2326 BAU .4172 3GT 1_7_,4 $_ 483.9 $53 64.8 ST 693.3 SR 422.0 S$ 626.0
ROE -.6383 RRA .4600 R_3 -.0342 FAU .01|33 RRT -,0547 RRF .0346 RTF -.8313 CRT .6989 CRS .7792 CST .9922
FOE ,6920 FRA 1.2744 FC3 -.07_2 BSP 4761 $_ 1843.J R23 -.OO44 R13 .8314 LSA 988,9 MSA 275.8 53A IS.6
BDE 1,4061 8RA 2.7446 BC3 .2351FSP -164 $GI 1572,6 $62 463,1 THA 178.94 ELI 766,2 EL2 2?4.5 ALF 26.71
lIB
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4 1968-69)
LAUNCH DATE NOV Z_ 196R FLI;HT TIME lOl. OO ARRIVAL DATE MAR 4 Illl
HEL|O(:ENTR[C CONIC
RL 147.74 LAL .DO
RP 107.49 LAP 3.01
RC 14.1l| GL 6.2|
PLANETO_ENTRIC CONIC
C3 Ill.t41 VHL ll.Oi4
Lk_EH AZNTH L_EH TIME
SO,DO ! 31 41
gO.DO 21 17 28
100.00 7 5R 3O
IOD.O0 Z_ 33 |R
110.00 I 18 tO
110.00 23 29 8
DIFFERENTIAL CGItRECTION8
TD[-I.I$SR TRA-2.7183
RDE -.7181 RRA .438i
FOE .7101 FRA 1.3113
BD[ 1.3880 BRA 1.7533
DISTANCE 919.1E4
LOt. 5t.T$ VL 13.341 GAL le.Ol AZL 81.90 HCA BI.ID SHA IDQ.Ot ECC .49611 INC 3.lODE Vl 30.157
LO_ 140.85 VP 34.894 6kP -lI,DI AZP $i.51 TAL ISl.4D TAP 231.50 RCA 54.48 APO 157.54 V2 $5.251









10.04 RAL 0.71 RAO 9570.5 V[L 15.829 PTH 2.78 VNP 17.880 DPA -19.01 RAP 840.17 ECC 3.0_53
INJ bAT INJ LONG ZNJ RT A$C ZNJ AZNTH INJ TiM[ PO CRT TIM INJ 2 LAT INJ £ LONG
-28.08 95.99 287.73 85.73 7 11 35 1393.9 -28.32 87.33
21.57 115,99 E57,92 71.19 12 39 51 4345.0 18.00 208.40
-29.81 7|.52 E$7.89 88.12 8 43 4d 2113.0 -20.OR 81.73
23.12 117,40 237.34 70.31 23 31 58 4100.3 L_.21 liP.71
-34.08 $4.99 211.18 87.2D 10 0 11 1981.4 -34.09 47.41
27.2T 191.43 233.83 68.34 24 44 33 3913.4 t4.11 1T,.89
NID-COUI_$[ EXECUTION ACCURACY ORBIT OET[RNINATtON ACCURACY
TC3 -.2401 BAU .4008 $GT 1933.8 8_R 479.5 993 89.8 ST 727.2 SR 4li.l $8 930.4
RC3 -.D377 FAU .01179 RRT -,O_kA| RRF ,0547 RTF -,&412 CRT .8999 CRS .7903 CST o9919
FC3 -.0830 BSP 5031 3_B 1704.7 R23 -.0030 R13 .94|2 LSA 1023.1 NSA t73.1 SSA 18.7
BC3 .1435 FVP -179 S£1 1938,1 3;2 478.7 THA 179.01 EL1 791.? ELl 274.5 ALF ZS.lO
LAUNCH DATE NOV 21 1H8 FLIGHT TIME 104.00 ARRIVAL DATE MAR 6 1969
HELIOCENTRIC CONIC DISTANCE L_3.719
RL 147.74 LAL .00 L(X. 50.79 VL 23,667 ;AL 17.34 AZL 89.84 HCA 84.35 SMA 107.34 ECC ,4660? INC 3.1388 Vl 30.157
RP 107.50 LAP 3.14 LOP 144.10 VP 33.111 GAP -27.93 AZP 89.99 TAL 157.99 TAP 242.D1 RCA 5?.22 APO 137.49 VZ 35.955
RC 61.19e GL 8.69 GP -1.79 ZAL 49.10 ZAP 14.48 [TS 172.38 ZAE 133.35 [TE 192.48 ZkC 93.36 ETC 29t.3d CLP 14.35
PLAN[TOCENTRIC CONIC
C5 113.R25 VHL 10.874 OLA 11.87 RAL 10,E2 RAD 93?0,1 V[L 15.338 PTH Z.75 VHP 18.984 DPA -13,17 RAP 342.08 ECC R.8749
LN(H AZMTN LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG
RO.OD 9 27 36 3003,Dg -17.i7 H.8| 197,41 85.40 7 17 40 _401.1 -28,32 8#.00
DO.OR 11 23 32 4103.21 _0,87 213,41 237.22 7D.21 22 47 19 4303.3 17.78 205.9_
100.00 7 54 52 2721.84 -29.93 ?l.lO 297.39 93.82 9 40 14 2121.8 -29.89 67.30
100.00 Z2 40 S8 4881,81 21,23 ll4.11 239.t0 09.49 23 38 40 4081.9 19.E4 187.39
110.O0 9 19 _ 24U.23 -34,07 ST,DR 287.8i 89,38 9 S? 36 1899,Z -34.11 47.79
110.00 23 33 50 44D0.08 29.37 |9D,08 154,81 97,41 24 5D 40 38_0.1 23.09 172.47
DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCUI_ACY ORBIT DETERMINATION ACCURACY
TDE-I.|441 TRA-2,7$D8 TC3 -.14l? BAU .384D 9GT 1701.8 8f_t 474.3 $93 75.1 ST 711.2 SR 412.7 SS 679.1
RD[ -.738£ RRA .414| RC3 -.0414 FAU .01107 ItRT -.0129 RRF ,0349 RT_ -.8504 CRT .9980 CR8 .782D C$T .9917
FOE .7304 FRA 1.3903 FC3 -.0117 81P 3935 891_ 1717.? R23 -,0090 R13 .9303 LSA 1093,9 MSA 273.1 SSA lS.7
BD[ 1.3729 BRA _.7818 BC3 .1321 FSP -195 881 1703.0 $82 473.9 THA 179.08 ELI 821.5 EL2 273.9 ALF t3.51
LAUNCH DAIE NOV 22 1908 FLIGHT TIME 1DI.OD ARRIVAL DATE MAR I 1999
HELIOCENTRIC CONIC
RL 147.74 LAL .DO
RP 107.51 LAP 3.11
RC 6D.178 _L 7.19
PLANETOCENTR|C CONIC
C3 105.616 YHL 10.177
LNCH AZMTN LNCH TIME
IO.00 8 _5 13
90.00 21 33 35
100.00 7 50 58
100.00 _l 48 34
110.00 9 13 53
110.00 _3 4l _6
DISTANCE 138.330
LOC 59.76 VL 83.975 6AL 19,93 AZL R9,79 HCA 07.39 SMA 100.68 [CO .4483_ INC 3.R115 VI 30.137
LOP 147.35 VP 33,$19 GAP -99,93 AZP RR,87 TAL 15|.R8 TAP 144.55 RCA 59.93 APO 137.32 V2 35._50
GP -1.88 ZAL 45.32 ZAP |3,18 ET$ 171,38 ZAE 1_1,37 ET[ 193.31 ZAC 92.R_ [TC 291,8_ CLP 13.05
OLA 12.41RAL 10.98 RAD 9570.0 VEL 13.083 PTH 2.71VHP 16.321 DPA -lZ.53 RAP 343.09 ECC 1.738_
L-I TIME INJ LAT |NJ LONG INJ RT kSC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LON_
3011.3o -27.92 97.32 tDT.02 85.08 7 13 15 2412.3 -29.31 89.40
4R&4,72 19.72 21D.92 259,47 89.23 22 34 40 4284,7 19.72 _O3.45
_729,41 -29.59 79.87 297,18 85,52 O 39 25 1119.4 -28.89 67.98
4822,83 _1,29 192.39 233,t3 99.4t 24 3 37 4022.0 18.17 184.11
2470,11 -34.03 57.40 Z97,33 89,77 9 54 44 19?0.9 -34,12 49.15
4454.11 15.41 177.71 233.99 89,32 24 56 40 3834.1 21.99 170._4
ORBIT DETERMINATION ACCURACY
ST 793,8 S_ 409.3 SS 703.0
CRT .8992 CR$ .7833 CRT .9915
LVA 1103.9 N_A _71,9 SVA 19.8
£L1 89t.3 EL2 271.8 ALF 21.OO
DIFFERENTIAL CORRECTIONS
TD[-1,1527 TRA-I.7393 TC3 -,2590 BAU .397t
ROE -.T188 RRA .5817 RC3 -.0434 FAU .01239
FDE .78_3 FRA 1,40t_1 FC3 -.1013 BSP 3_D3
8DE 1,3595 BRA _.7872 BC3 .2800 FSP -21_
MIO-COURIME EXECUTION ACCURACY
9GT 1770.7 8MI 491.3 883 91.0
RRT -.OSlO RRF .03§0 RTF -.9393
$GB 1831,9 R£3 -.DO?D R13 .9393
S_1 t??O.i SG2 467.6 THA 17g.15
LAUNCH DATE NOV 22 1988 FLIGHT TIME 109.00 ARRIVAL DATE MAR 10 1g_9
HELIOCENTRIC CONIC
RL 147.74 LAL .00
RP 107.52 LAP 3.27
RC 59.41£ GL 7.72
PLAN[TOC[NTRIC CONIC
C3 _ 97.982 VHL 9.898
LHCH AZMTN LN_N TIN[
90.00 _ 18 L_
90,OO 21 41 37
100.00 7 48 40
100.00 22 58 7
110.00 9 10 19
110.00 23 48 37
DISTANCE 232.D34
LOt. 59,78 VL 24°284 GAL 13.93 AZL 09.73 MCA 90.84 SMA 109.98 ECC .43048 INC 3._896 Vl 30.137
LOP 130,60 VP 33.309 GAP -23,47 AZP 90.03 TAL 139.28 TAP-24?.11 RCA 92.30 AlSO 137.19 V2 33._49
GP -1,99 ZAL 44,94 ZAP 11,01 [T9 170,20 ZAE 133.3D ET[ |94.24 ZAC 92.39 ETC 291.89 CLP 11.73
DLA 13.19 RAL 11.DI RAD 4390.9 V[L 14.903 PTH E.98 VHP 13.889 DFA -11.88 RAP 345.83 ECC 1.9121
L-Z TIN[ |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CSt TIN INJ 2 LAT INJ ! LONG
3021.71 -27.88 98;01 299.33 84.73 7 9 SO 24|1.7 -99.30 89.37
48_.38 19.71D 208._1 _|3.?| 98,34 23 2 0 42£_.4 13._9 200.91
2737.29 -L_).34 77.29 264.79 83 .22 8 32 17 2t3T93 -29 .89 88 .47
4393.00 _0,29 189,87 233.0_ 87.3d 24 1_ 30 _t93,D 17.04 192.38
2d73.33 -_I.03 37,79 287,10 89.33 9 31 34 1873.3 -34,13 48.31
4417.$t 24.38 173.37 253.09 93.27 23 l $S 39t7.3 20.84 198.01
OltVZT D[?£RNTNA?ION ACCURACY
ST 832.1SIq 398.1 $8 731.1
CRT .8999 CR$ .7831CST .9913
LSA 1149.2 MSA 299.e 83A 14.g
EL1 892.9 EL2 2_9.7 ALF 20.53
DIFFERENTIAL CORRECTION8
TDE-1.1818 TRA-t.7483.TC3 -.9899 BAU .3304
ROE -.9800 RRA .39_9 RC3 -.0499 FAU ,01274
FOE ,9171 FRA 1,4343 FC3 -.1129 91KP 3747
BOE 1.34_0 BRA 1.7711BC3 ,1973 FSP -23D
N]D-COURIE [XIECUTION ACCURACY
$GT 1t,10._ _ 491.3 893 97.3
RRT -.D508 RItF ,0333 RTF -.9978
1997.7 R21 -.0092 RI3 ._678
SG1 1940,9 892 410,8 THA 179.12
119
JPL TM 33-99 EARTH--VENUS TRAJECTORIES !VOL 4 1968-69,
LAUNCH DATE NOV 22 1968
HELIOCENTRIC CONIC
RL 147.74 LAL .DO
RF 107.53 LAP 3.S1
RC 54.905 GL S.27
PLAN[TOC[NTRIC CONIC
C$ 90.R17 VHL 9.535
LNCH AZMTH LNCH TINI[
tO,DO 9 IS IE
9D.DO 21 A9 39
100.00 T 42 3
100.00 2s s 38
110.00 9 4 47
IlO.OO 23 55 R3
FLI£HT TIM( 110.00 ARRIVAL DATE MAR |Z 1969
DISTANCE 245.743
LOt. 59.7S VL 24.$34 GAL 15.$0 AZL 84.S8 HCA 94.08 SMA 111.10 ECC .41335
LOP 153.8S VP 3S.SSD GAP -24.35 AZF 90.14 TAL ISS.12 TAP 149.71 RCA 65.18
£P -2.10 ZAL 44.40 RAP 10.S5 [TS Sil.Sl ZA[ 134.73 [TE 195.23 ZAC 91.83
DLA 13.91 RAL 11.45 RAO SItt.| V_L 14.569 PTN 2.44 VHP IS.067 DPA -II.tA
L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM
3O31.AI -tY.8O 98,71 IN.OR 94.5e 7 3 53 2491.4
4711.12 17.4t 205.59 tl4.Rl 87.47 23 9 19 4181.1
9745.$7 -H.SO 77.85 t_._O 84.91 S Z7 49 t145.4
4541.$9 $R.19 1t7.34 t_4.11 it.iS 24 19 20 3941.4
2480.21 -$4.01 Ii.|S tlt.iO It1.$4 I 43 7 t8S0.3
43t0_27 23.30 173.0_ 252.1t 14.2S 25 8 24 3780.3
1NC 3.3217 Vl 3D.|57
APO I5?.DE V2 35.241
ETC 282.14 CLP 10.45
RAP 347.70 ECC 2.49|3








TD(-1.1710 TRA-2,730R TC3 -.tS92 BAU .3357
ROE -.1411 RRA .$4RT RC3 -.0540 FAU .0[$12
FDE .9543 FRA t.5048 FC3 -.1130 BSP 598S
ODE 1.3353 MA 2.7729 BC3 .2745 FSP -250
LAUI_H OAT[ NOV 22 198S
HELIOCENTRIC CONIC
RL 147.74 LAL .OO LOL 59.78 VL
RP 107.53 LAP 3.35 LOP t37.|0 VP
RC 34.8t4 GL 8.84 GP -2.23 ZAL
PLAM[TOCENTRIC CONIC
C3 I,t,434 VHL 9.139
LNCN AZMTH LI_H TINIE
SO.DO 8 T 5t
9O.DD El 57 41
SOD.GO 7 $7 4
100.00 29 II 9
110.00 9 2 $9
110.00 D S 42
DIFFERENTIAL CONRI£CTICN8
TDE-I.|TI9 TRA-2.7521 TCS -.2742 BAU .SIS5
RDE -.4042 RRA .SLbSI RC5 -.Oil7 FAU .019il
FOE .R945 FRA 1.3582 FC9 -.1990 SiP St42
80[ 1.$214 lIRA 2.7710 BC3 .t$04 FSP -972
MID-COUII_ [vfCUTION ACCURACY ORBZT DETERMINATION ACCURACY
S&T 1991.7 _ 433.8 SG3 94.2 ST 883.7 SR 891.1 $S 761.0
RiT -.041d) lllll r .0159 RTF -.9755 CRT .7009 CRS .788R CST .9912
lIHll.9 R29 -.0014 RI3 .8755 LSA 1190.6 NSA 265.4 6SA 16.9
SGI t9$Z.i $G2 459.2 TNA 179.28 ELI 91S.D EL2 2{ii.9 ALF 16.15
FLI{rH] Till[ 1|2.00 ARRIVAL DATE MAR 14 1969
DISTAIn[ 23£.481
24.791 GAL 14,tll AZL N.81t H(A 97.33 SNA 112.28 ECC .39892 vl 30.157
$5.841 GAP -L_.27 AZP t0.45 TAL t55.01 TAP 252.33 RCA 47.72 vE 39.235




DL4 t4.$9 R_L t|.?? RAID tt_t.7 V[L t4.945 PTH t.9t VHP 14.414 OPA -tO.S1 RAP 349.57 ECC 2.3896
L-| TIN( INJ LAT INJ LONS; iNJ RT AIC INJ AZNTN iNJ T|141[ PO CST TIN INJ 2 LAT INJ E LONG
3o41.55 -2Y.YS _.4,1 241.41 14.o2 S 39 32 r_441.5 -28.27 9O.92
4797_1_ 1i.47 LJO|.IM 254.10 *|.14 83 1| $9 4138.o 13.I7 195.82
2759.90 -i_.44 ?9.47 251.80 94.i9 8 22 58 2153.8 -29.98 99.70
4100_97 18.03 114.79 253.57 95.78 24 _4 9 3301.0 14.62 177.67
2493.t4 -33.H t0.51 2e4,04 99.11 9 44 21 1885.1 -34.t5 49.26
4942.40 El. IS 1?0,t7 19|.11 99._8 t 18 4 3742.4 18.40 143.56
NlD-¢OUitS[ EXECUTION ACCURACY QIID1T DETERMINATION ACCURACY
S_T tOR_.9 _ 44J.5 8_3 101.7 ST 908.1SR 392.0 SS 799.3
NIT -.04St _ .017| RTF -.5890 CRT .70t7 CRS .7883 CST .9910
_O$4.l R_5 -.0111Rt9 .8830 LSA 1234,8 NSA 261.4 SSA 17.0
SGI 1995.4 IS2 444.9 THA 179.33 ELI 950.2 EL2 2SD.I ALF 17.63
LAUNCH OAT[ N_V 22 IRSR FLI;NT TIME 114.00 ARRIVAL OATE MAR iS 1619
HELIOCENTRIC CONIC
RL 147.74 LAL .DO
RP 107.S7 LAP 3.38
RC 53.1R7 _L 9.4S
PLANI[TO(ENTRIC CONIC
C$ 71.479 VHL 6.959
LNCH AZMTN Ct_H TIM(
90.00 S 1 53
90.00 22 5 47
100.00 7 $1 41
lO0.OO 23 II 40
110,00 8 SS 44
IlO.O0 0 12 2
DIFFERENTIAL CORRECTIONS
TDE-!.ISgO TRA-2.?504 TC3 -.279D BAU .2982
RDE -.S4?t RRA .3086 RC$ -.DSSt FAU .01404
FOE .9380 FRA 1.i143 FC$ -.1549 BSF 8508
DOE 1.3174 BRA 2.7877 SC3 .2852 FSP -297
DISTANCE 259.244
LOL 59.79 VL _5.031 GAL I4.0l AZL 04.57 l_A 100.57 SHA 113.43 ECC .38119 INC 3.433S Vl 30.157
LOP IiO,3S VP 3S.D_I GAP -L_2.t2 AZP SO.IS TAL 154.42 TAP 254.$9 RCA 70,19 APO 154.64 V2 35.226
;P -2.38 ZAL 45.46 ZAP S.18 ITS 163.32 ZAE t39.56 ETE I07.44 ZAC 90.74 ETC 262.4| CLP 7.83
DLA t5.43 RAL 12.04 RAD 4569.5 VEL 14.tS6 PTN 2.18 VHP 13.879 DPA °9.98 RAP 351.43 Ecc 2.2916
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG
3DIE.SO -27.45 100.22 214.74 83.$4 9 52 45 2452.3 -26.24 91.60
4893.90 15.24 200.27 253.28 45.04 23 24 1 4093.9 11.87 193.23
2791.72 -29.$8 79.13 214.95 64.25 8 l? 44 2162.7 -29.$7 70.36
4458.72 IS.lS iit.tt tit. St 64.94 24 32 59 3058.7 13.33 175.20
1430.32 -33.91 S_.51 _05.41 85.88 9 40 I5 1890.3 -34.16 49.6_
4309.88 20.97 11_1.92 250.59 42.39 I 23 46 3703.9 17.10 161.33
NIO-CO¢JIII_ EXECUTIOI ACCURACY OItBIT DETERNINATION ACCURACY
8_T 2039.0 8_1 433.t S£3 tOi.9 ST 947.7 SR 372.1 SS 821.3
RtIT -.0498 _ .OStO RTF -.8901 CRT .7027 CRS .7901CST .9909
8_ 2104.7 R_9 -.0129 R13 .8901 LSA 1295.1 NSA 256.9 SSA 17.0
8GI 2059,1SG2 495.5 THA 179.37 ELl 965.6 EL2 254._ ALF 16.56
LAUNCH DATE NOV 22 19418 FLIf_ST TIME IIS.O0 ARRIVAL DATE NAR 18 1966
HELIOCENTRIC CONIC
RL 147.74 LAb .00
RIIt" 107.59 LAP 3.39
RC 51.41I (4. 10.08
PLANE TOCENTR 1C CONIC
C3 73.008 VHL l._14 19.2t RAL
LNCH AZMTH LMCH TIM(
9O.OO 5 3I 2T
SO.O0 22 13 50
lO0.OO 7 21 51
100.00 29 29 15
110.00 $ 54 11
$10.00 0 19 tO
DIFFERENTIAL CCItR[CTIONII
TD[-1.198| TRA-2.7414 TCl -.2803 BAU .2t17
RD( -.5907 liRA .llO0 RC3 -.Olil FAU .0_439
FD[ .985! FRA 1.9740 FC3 -.1750 68P $787
BIDE 1.3104 MA 2.7407 BC3 ._$8S FSP -$29
DISTANCE 244.1)_?
LOL 39.?J VL 25.255 GAL 15.51 AZL 86.§| HCA 103.8t SNA 114.53 ECC .36615 INC 3.4912 Vl 30.157
LOP 199,e0 VP _1.171 GAP -21._1 AZP _0.49 TAL 153.89 TAP 257,67 RCA 72.$0 APO 138.47 V2 33.222
_P -2.54 ZAL 43.i! ZAP 9.98 [T8 139.00 ZA[ 141.14 [TE i99.04 ZAC 90.|7 ETC 282.92 CLP 6._D
DLA 12.29 R_ 131t.4 V(L 15.941 PTH _.54 VHP 13.$11DPA -9.36 RAP 353.26 ECC E.2015
L-I TIN( INJ LAT INJ L_ INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT 1NJ 2 LONG
_O_S.S5 -27.59 101.05 214.00 83.23 6 49 30 2433.9 -29.21 92.45
414t.10 IS.Sl 157.57 211.44 St.|3 23 31 27 4048.S t0.92 190.61
2771.28 -29,32 79.33 214._9 89.98 2 12 3 2172.3 -29.85 71.o7
4413.S$ 15.55 179.14 251.11 14.11 24 59 50 3815.8 11.96 172.70
2418.92 -SS.IM 59._1 214.73 8t.92 9 33 47 1833.g -34.17 50.11
4214.75 19.71 |45.14 14t.d4 91.41 i _9 25 3634.7 15.75 159.i0
MIDoCOURI_ EXECUTION ACCURACY (_BIT DET(RNINATZON ACCURACY
8ST 2|_|,1 _ 4LM,.O 8GS 118.8 ST 988.2 SR 381.1 $S 860.3
RRT -.0504 RRF .0¢_0 RTF -.i948 CRT .7039 CRS .79i6 CST .R906
2_71.$ RI3 -.0149 R|3 .8999 LSA t335.4 MSA 231.8 SSA 17.D
S_I _i35.3 S92 425.d THA 179.40 ELI 1022.4 EL2 248.0 ALF 15.34
i20
JPL TM 33-99 EARTH VENUS TRAJECTORIES (VOL 4 19(.._,.O9 ,
LAUNCH DAYE NOV 22 1966 FLIGHT T|ME 118.00 ARRIVAL DAT[ MAR 20 1969
HELIOCENTRIC CONIC
RL 147.74 LAL ,DO
RP 107.61 LAP 3.39
RC 50.118 GL I0.74
PLANETC_ENTR!C CONIC
C3 67.986 VHL 8.245
LNCN AZNTH LNCH TIME
90.00 5 48 28
90.00 Z2 Z2 17
100.00 7 19 32
100.00 23 ]3 54
110.00 8 49 14
llO.DO 0 24 38
DISTANCE 272,628
LOL 59.76 VL 25.426 GAL 12.97 AZL 86.45 MCA 107.05 5MA 115.60 ECC .35180 INC 3.5503 VI 30.157
LOP 166.84 VP 36.311 GAP -20.23 AZP 91.04 TAL 153.34 TAP 260.39 RCA 74,93 APO 156.27 V2 35.215
GP -2.72 ZAL 42.79 ZAP 5.84 ET$ 152.70 ZAE 142.84 ETE 200,64 ZAC 89.97 ETC 283.01 CLP J.I?
DLA 17.00 RAL 12.42 RAD 6569.3 VEL 13.760 PTH 2.51 VHP 12.•60 DPA -8.75
L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM
5076.41 -27.48 I01.96 263.21 82.78 6 39 44 2476.4
4602.60 12.65 194.84 251,60 64.45 23 39 0 4002.6
2762.72 -29.24 80.80 2$3.45 83.49 8 5 55 2182.7
4371.52 14.26 177.04 250.79 65.45 24 46 45 3771.5
2502.10 -33.90 59.82 283.99 85.34 9 30 56 1902.1
4224.91 18.40 163.63 248.50 60.27 I 35 3 5624.9
OIFFERENTIAL CORRECTIONS
TOE-1.2090 TRA-2.•389 TC3 -.2818 BAU .2648
RDE -.4949 RRA .2724 RC3 -.0742 FAU .01517
FOE !.0372 FRA 1.7375 FC3 -.1932 BSP 7039
8DE 1.3064 BRA 2.•524 BE3 .2914 FSP -352
MID-COURSE EXECUTION ACCURACY
5GT 2209.8 $_q 415.2 $83 128.6
RRT -.0525 RRF .0863 RTF -.9032
SGB 2248.3 R23 -.0172 R15 .9032
$Gl 2209.7 $82 414.6 THA 179.4!
RAP 555.12 ECC 2.I189








ST 103D,9 SR 349.0 58 897.7
CRT .7041 CR$ .7929 C$T .9907
LSA 1389.0 MSA 246.1 SSA I?,0
ELI |061.3 EL2 240.5 ALF 14.16
LAUNCH DATE NOV 22 1968 FLIGHT TIME 120.00 ARRIVAL DATE MAR 22 1969
HELIOCENTRIC CONIC
RL 147.74 LAL .DO
RP 107.64 LAP 3.39
RC 48.721 GL 11.44
PLANE TOCENTRIC CONIC
C3 63.388 VNL •.962
LNCH AZNTH LN(H TIME
90,D0 5 40 53
90.00 22 30 47
100.00 • 12 41
IOD.DD 23 41 41
110.00 8 43 5t
110.00 0 30 5$
DIFFERENTIAL COIRR[CT|ONS
TDE-1.2198 TRA-2.7286
RDE -.4595 RRA .2560
FOE 1.0940 FRA 1.9049
BDE 1.3033 BRA 2.7408
DISTANCE 279.641
LOL 59.76 VL 25.663 GAL 12,44 AZL 86,39 HCA 110.29 SMA 116.62 ECC .35812 [NC 3.6115 Vl 30.157
LOP 170.09 VP 56.442 GAP -19.28 AZP 91,25 TAL 152.85 TAP 263.14 RCA 77.19 APO 156.08 V2 35.207
GP -2.92 ZAL 42.52 ZAP 4.81ET$ 143.17 ZAE 144.65 ETE 202.47 ZAC 88.96 ETC 285.20 CLP 3,82
DLA 17.B0 RAL 12.54 RAD 6569.2 VEL 13.592 PTH 2.48 VHP 12.22_ DPA -8,17 RAP 356.95 ECE 2,0452
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
3090,23 -27.33 102.93 262.36 82.30 6 32 23 2490.2 -28.12 94.37
4555.20 1J,24 192.07 250.77 63.84 23 46 43 5935.2 •.63 185.25
2794.22 -29.15 81.44 282;85 83.05 7 59 15 2194.2 -29,80 72.70
4328.48 12.87 174.41 249.93 62.79 24 53 47 3?26.5 9.12 167.63
2509,01 -33.86 60.36 263.20 85.02 9 25 40 1909.0 -34.18 51.15
4164.43 17.03 161.29 247.57 59.91 1 40 41 3584.4 12.91 154.61
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TC$ -.2610 BAU .2475 $GT 2285.8 8GR 403,6 SG3 139.5 ST 1073.9 SR 335.8 SS 937.5
RE3 -.0797 FAU .01583 RRT -.05&4 RRF .0727 RTF -.9092 CRT .7054 CR8 .7939 C$T .9907
FC3 -.2162 08P 7314 886 23_1.0 R23 -.0|98 R13 .9095 LSA 1444.6 MSA 240.0 SSA 16.9
BC3 .2921FSP -384 $81 2295.7 $G2 403.0 THA 179.4I ELI 110|.0 EL2 232.1ALF |3.05
LAUNCH DATE NOV 22 1968 FLIGHT TIME 122.00 ARRIVAL DATE MAR 24 1969
HELIOCENTRIC CONIC DISTANCE 286;463
RL 147,74 LAL .00 LOL 59.76 VL 25.848 GAL 11.95 AZL 86.52 HCA 113.53 SNA 117.61ECC .5251! ]NC 5.6753 VI 50.157
RP 107.86 LAP 3,37 LOP 173,33 VP 36.564 GAP -18.36 AZP 9|.47 TAL 152.40 TAP 265,92 RCA 79.37 APO I55.94 V2 _5.199
RC 47.437 GL 12.16 GP -5.14 ZAL 42,32 ZAP 3.99 ETS 128.64 ZAE 146.56 ETE 204.58 ZAC 88,33 ETC 283.36 CLP 2.46
PLANETOCENTRIC CONIC
C] 59.|77 VNL 7.893 DLA 16.6Z RAL 12.60 RAO 6569.| VEL 13,436 FTH 2,46 VHP It.TO7 DFA -7,6| RAP 558.76 ECC 1.9739
LNCH AZNTN LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH [_J TIME PO CST TIM ]NJ 2 LAT [NJ _ LONG
90.00 5 32 39 3105.64 -27.19 104.06 261.48 81.77 6 24 24 2505.6 -28.05 95.49
9O.O0 22 59 53 4506.45 9.76 189.25 249,94 63.29 25 54 59 3906.4 6.1O 162.48
100.00 7 5 15 2807.02 -29.04 82.58 281.75 82.57 7 52 Z 2207.0 -29.76 73.65
100.00 23 49 37 4280.31 11.42 171.76 249.07 62.19 25 0 58 3680.3 7.61 165,04
11o.0o 8 58 O 2516.85 -33.81 60.97 262.38 04.67 9 19 56 1916.8 -34.18 51.74
110.00 0 37 10 4143.24 15,61 158.94 246.65 59.20 I 46 21 3545,2 11.41 I52.56
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
1DE-1.23|1 TRA-2.7153 TC5 -.2786 BAU .2305 SGT 2362.0 $GR 391.4 SG3 151.1 ST 1118.4 SR 321,5 65 979.6
ROE -.4248 RRA .2410 RC3 -.0855 FAU .01856 RRT -.0828 RRF .0818 RTF -.9149 CRT ,7058 CR5 .7944 CST .9906
FOE 1.1555 FRA 1.8768 FC5 -,2422 BSP 7590 $G_ 2394.2 R23 -.0230 RJ3 .9149 L$A 1503.0 M$A Z35.4 $5A 16.9
BDE 1.3023 BRA 2.7260 BC3 .2914 FSP -420 SG1 2562.1 $82 390,6 THA 179.59 ELI 1142,1 EL2 222.9 ALF il.92
LAUNCH DATE NOV 22 1988 FLIGHT TINIE 124.00 ARRIVAL DATE MAR 26 1969
HELIOCENTRIC CONIC
RL 14•.74 LAL .00
RP 107.89 LAP 3.34
RE 48.274 GL 12.93
PLANETOCENTRIC CONIC
C3 55.329 VHL 7.438
LNCH AZNTH LNCH TIME
90.00 5 23 58
90.00 22 48 38
100.00 6 57 9
100,00 O I 44
110.00 8 51 38
llO.DO 0 43 44
DISTANCE 295.292
LOL 59.78 VL 28.021 GAL 11.47 AZL 86.26 HCA 116.76 SMA 118.55 ECC .31274 INC 3.7423 VI 30.157
LOP 176.57 VP 36.677 GAP -17.48 AZP 91.69 TAL 151.98 TAP 268.74 RCA 81,47 APO 155.62 VZ 55.189
GP -3.40 ZAL 42.18 ZAP 3.57 ETS 108.26 ZAE 148.55 ETE 207.04 ZAC 87.67 ETC 283.52 CLF |.08
DLA 19.46 RAL 12.81RAD 6569.0 VEL 13.292 PTH 2.43 VHP 11.205 DPA -7.09 RAP .57
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT
3122.96 -27.01 105.29 260.52 81.I7 6 15 41 2523.0 -27.96
4456.18 8.21 186.37 249.13 62.80 24 2 54 3856.2 4.50
2621.42 -28.91 83.43 2_.83 82.03 7 44 ID 2221.4 -29.71
4232.93 9.90 189.06 248.22 61.63 I 12 17 3632.9 6.04
2525.B0 -33.76 61.66 261.51 84.26 9 |3 44 1925.8 -34.18
4JOJ.3I 14.14 J56.39 245.73 58.55 I 52 5 3501.3 9.87
DIFFERENTIAL CORRECTIONS
TOE-1.2448 TRA-2.7002 TC3 -.2744 6AU .2|40
RDE -.39[]40 RRA .2224 RC3 -.0914 FAU ,01235
FDE 1.2281 FRA 1.9541 FC3 -.2714 BSP 7831
BDE 1.3043 BRA 2.7098 BC5 .2893 FSP -459
MID-COURSE EXECUTION ACCURACY
SGT 2439.? SGR 376.5 SG3 164.0
RRT -.0718 RRF .0944 RTF -.9203
$_6 2488.9 R23 -,0267 R13 .9204










ST 1165.0 SR 305.8 $S 1025.2
CRT .7055 CRS .T941 CST .990T
LSA 1565.3 MSA 226.5 SSA 16.B
ILl 1165.5 EL2 212.8 ALF 10.84
121
JPL TM 33 99 EARTH VENUS TRAJECTORIES i VOL 4 196[t G9
LAUNCH DATE NOV 22 1968 FLIGHT TIME 126.00 ARRlVAL _AT[ MAR 28 1969
NELI O4CENTRIC CONIC
RL 147.74 LAL .00
RF 107,72 LAP 3.30
RC 45.244 GL 13.73
PLANETC_ENTRIC CONIC
C3 51.119 VHL 7.199
LNCH AZMTH LNCN TIME
90.00 5 13 45
gO.DO 22 58 9
100.00 6 48 18
IO0.O0 0 10 13
110.00 8 24 43
110.00 0 30 17
DISTANCE 300.125
LOL 59.76 VL 23.182 GAL 1t.02 kZL 86.19 HCk i19.99 SMA 119.45 EC( .30100 INC 3.813! VI 30.157
LOP 179.81 VP 36.782 GAP -16.81 kZP 91:91 TAL i51.60 TAP 271.59 RCA 83,49 APO 155.40 V2 35.t79
GP -3,$9 ZAL 42.09 ZAP 3.?1ETS 85.69 ZAE iGO.60 ETE 209.95 ZAC 86,97 ETC 283.66 CLP -,33
OLA 20.32 RAL 12.5T RAD 6568.9 VEL 13.160 PTH 2.40 VHP 10.718 DPA -E,EO RAP 2.37 ECC 1.8526
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG
3142.$3 -25.80 106.69 259.52 80.50 6 E 8 2542.$ -27.84 98.18
4404,06 $.58 183.41 248.34 62.40 24 11 33 3804.1 2.83 I76.74
283_,78 -28.75 84.62 259.87 8t,43 7 35 35 2L_37.9 -29.63 75.92
4184,14 8.31 146.31 247,40 61.18 1 19 57 3584.1 4,40 159,70
2538,11 -33.68 02.45 260.82 83.79 9 6 59 1930.I -34.17 53.24
4058.57 12,61 154.23 244.83 57.96 1 57 56 3458.6 8.28 147.80
DIFFERENTIAL COI_RECTION$
TDE-I.25_I TRA-2.6799 TC3 -.2671 BAU
ROE -.3555 RRA .2137
FOE 1.3028 FRA 2.0308
80E 1.3054 BRA 2.8886
LAUNCH DATE NOV 22 1968
HELIOCENTRIC CONIC
81 147.74 LAL .00
RP I07.75 LAP 3.25
RC 44.357 GL 14.58
PLANETOCENTRIC CONIC
C3 48,824 VHL 8.973
LNCH AZMTH LN_H TIME
90.00 3 2 30
90,00 Z3 8 15
I00.OO 8 39 34
1OO.00 O t9 7
110.00 8 t7 10
110.00 O 57 1
DIFFERENTiAL CORRECTION8
TDE-1.2709 TRA-2.8373 TC3 -.2579 BAU .1808
ROE -.3£11 mA .£059 RC3 -.1039 FAU .01922
FDE 1.3886 FRA 2.1251 FC3 -.3423 BSP 8423
BDE t.3109 BRA 2.8833 BC3 .2791FSP -550
MID-COURSE ExECuTION ACCURACY
.1970 SOT 2314.2 s_ 363.1 s;3 178.z
RC3 -.0975 FAU .01824 RRT -.06HItRF .1t24 RTF -.9254
re3 -.3048 BSP 9143 St,_ 2540.6 R23 -.0307 R13 .9255
BC3 .2844 FSP -502 SGI 2514.4 $G2 363.7 THA 17g.22
FLI;HT TIME 126.00
DISTAINS 30_.958
LOt. 59.78 VL 26.332 {AL .10.59 AZL 66.11 _A 123.23 SNA
LOP 183.05 VP 36.880 GAP -t5.78 AzP 92.13 TAL 151.25 TAP
GP -4.03 ZAL 42.0# ZAP 4,40 ETS 67.22 ZAE 152.66 ETE
DLA 21.20 RAL 12.46 RAD 6588.8 VEL 13.036 PTH 2.38 VHP
L-I TIN_ INJ LAT INJ L_; INJ RT A8¢ INJ AZMTH INJ TIME
3185.21 -25.54 tOO.L H) 238.40 79.74 5 55 55
4349.76 4.05 180.35 247.56 62.07 24 20 44
2836.50 -28.55 85.97 256.87 80.74 7 26 11
4135,70 S.S5 IQ3.49 246.60 60.79 1 28 I
2546,04 -33.39 63.37 2_9.@9 83,28 8 59 38
4014.93 11.02 151.64 243.96 57.44 2 3 56
M|D-CO_SE EXECUT|ON ACCURACY
S;T 23Sl.3 S_ 351.5 sG3 193.9
RRT -.10M RRF .1369 RTF -.9302
S_B 2616.1R23 -.0366 R13 .93o3
s;1 2569,$ 3;2 348.4 THA 179.15
ORBIT DETERMINATION ACCURACY
ST 1210.3 _A_ 288.3 8S 1073.7
CRT .7034 CR$ .7925 CST .99D7
LSA 1628.7 MSA 219.3 $SA 16.6
ELI 1227.8 EL2 202,0 ALF 9,78
ARRIVAL DATE MAR 30 1969
120.50 ECC .28988 INC 3,8887 Vl 30.157
2/4.48 RCA 85.43 APO 155,17 V2 35.169
213.40 ZAC 06.25 ETC 283.78 CLP -1.76
10.246 DPA -6.17 RAP 4.15 ECC 1.8OO2








ST 1258.7 SR 269.4 $S 1128.0
CRT .8999 CR$ .7890 CST .9908
LSA 1698.9 MSA 2t2.2 SSA 16.4
ELI 1273.1 EL2 190.3 ALF 8.7Z
LAUNCH DATE NOV 22 |9G0
HELIOCENTRIC CONIC
RL 147.74 LAL .00 LOb 59.76 VL
RP lOT.Tg LAP 3.t9 LOP 103,28 VP
RC 43.825 GL 13,47 GP -4.41ZAL
PLAN[TO(ENTRIC CONIC
C3 43.724 VHL 8.782 DLA 22.11RAL
LNCN AZMTH LNCH TIME L-I TIME
90,00 4 50 39 3191.44
90.00 23 19 7 4292.71
tOO.DO 8 27 49 2878.14
100.00 O 28 34 4081.23
110.00 8 8 54 2561.92
!10.00 1 3 59 3970.24
DIFFERENTIAL CORRECTIONS
TOE-1.2673 TRA-2.6322 TC3 -.2468 BAU .1653
ROE -.2883 RRA .1982 RC3 -.1105 FAU .O2030
FOE 1.4850 FRA 2.2_07 FC3 -.3843 OSP 6680
BDE 1.3187 ORA 2.6397 BC3 ,2704 FSP -602
LAUNCH DATE NOV 22 1968
HELIOCENTRIC CONIC
RL 147.74 LAL .00 LOL 59.76 VL
RP 107.82 LAP 3,12 LOP 189.52 VP
RE 43.033 GL 16.42 GP -4.96 ZAL
PLANETOCENTRIC CONIC
C3 43,102 VHL 8.585 DLA 23.05 RAL
LNCH AZMTH LNCH TIME L-I TIME
90.00 4 36 55 3222.38
90.O0 23 31 4 4232.07
100.00 8 15 51 _3.42
I00,OO 0 38 48 4026,27
110.00 7 59 49 2578.14
110,00 1 11 17 3924.31
DIFFERENTIAL CORRECTIONS
T02-1,3182 TRA-2.9173 TE3 -.2433 BAU .1567
RDE -.2311RRA .1930 RC3 -.1179 FAU ,02122
FDE 1.5993 FRA 2.3296 FC3 -,4262 BSP 8623
BDE t.3419 BRA 2.8245 BC3 .2720 FSP -649
FLIGHT TIME 130.00 ARRIVAL DATE APR 1 1969
DISTANCE 313.789
25.473 GAL I0.18 AZL 88.03 HCA 126.43 SMA |21.12 ECC .27936 INC 3.9703 VI 30.1§7
38.970 GAP -14.97 AZP 92.38 TAL 150.94 TAP 277.40 RCA 87.28 APO 134,95 V2 3_.158
42.12 ZAP 5.45 ETS 54.74 ZAE 154.69 ETE 217,54 ZAC 85,48 ETC 283.90 CLP -3.23
12.30 RAD 6568.7 VEL 12.926 PTH 2.36 VHP 9,790 DPA -3.79 RAP 5.92 ECC t.7525
INJ LAT INJ LONG INJ RT ASC INJ AZMTH INj TIME PO CST TIM ]NJ Z LAT INJ 2 LONG
-28,20 110.14 257,30 78,87 5 43 51 2591.4 -27.48 101.71
3.03 177.16 246.67 6t,83 24 30 40 3692.7 -.75 170.52
-28.30 07.53 257.62 79.95 7 15 AT 2278.1 -29,40 78.90
4.90 150.58 245.84 60.47 $ 3G 36 3481.3 .93 154.04
-33.48 64,44 256.75 82.64 8 51 36 1981.9 -34.13 55.26
9.37 149.43 243.10 56.97 2 10 9 3370.2 4.96 143.12
MID-COURSE EIECUTION ACCURACY ORBIT DETERMINATION ACCURACY
$GT 2864.0 $_R 337.8 SG3 211,3 ST 1308.2 SR 248.7 S$ ltSZ.r
RRT -.1355 RRF .1703 RTF -.9347 CRT .6928 CR$ .7825 C$T .9909
SGB 2995.3 R23 -.0420 R13 .9348 LSA 1769.1 NSA 204.8 $SA 16,2
SG1 2664.4 SG2 334,6 THA 179.00 ELI 1319.7 EL2 177.8 ALF 7.64
FLIGHT TIME 132.00 ARRIVAL DATE APR 3 t989
DISTANCE 320.818
26.604 GAL 9.79 AZL 85.94 I'_A 129.68 3MA
37.053 GAP -14.19 AZP 92.59 TAL 150.66 TAP
42.24 ZAF 6.77 ETS 46.75 ZAE 156.63 ETE
121,89 ECC ,26944 INC 4.0385 VI 30.157
280,35 RCA 89.05 APO 134,73 v2 33.147
222.50 ZAC 84.68 ETC 284.00 CLP -4.73
12.08 RAD 6366.8 VEL 12.824 PTH 2.33 VHP 9.349 DFA -5.48 RAP 7.68 ECC 1.7094
INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
-25.78 112.31 258.24 77.86 5 30 38 2622.4 -27.20 103.93
1.07 173.77 246.23 6t.70 24 4t 36 3632.1 -2.72 167,14
-27.99 69.35 L:r5_.74 79.03 7 4 14 2303,4 -2g.21 80.76
3,04 157.35 243.14 60.25 1 45 52 3426.3 -.94 151.D3
-33.33 $3.68 257.?6 81.91 8 42 47 1978.1 -34.08 56.52
7.68 146.98 242.29 36.58 2 16 41 3324.3 3.2t 140.71
NID-COUR$£ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
$GT 2754.9 9CAt 324.6 SG3 230,9 ST 1370.4 3R 222.O S$ 1248.Z
RRT -.|707 RRF ,2133 RTF -.9385 CRT .6822 CR$ .7715 CST .9913
$C,B 2773.9 R23 -.0517 R|3 .9386 LSA i856.9 NSA 192.8 SSA 16.0
$01 2735.4 SG2 31g.8 THA 178,83 ELI 1379.2 EL2 164.Z ALF 6.51
122
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69_
LAUNCH DATE NOV 22 lgQ8 FLIGHT TiN[ |34.DD ARRIVAL DATE APR 5 1969
HEL|C_ENTRIC CONIC
RL 147.74 LAL .OO
RP I07,86 LAP 3.04
RC 42.857 GL 17.42
PLANETCK:ENTRIC CONIC
C3 ,0.739 VHL 8.383
LNCN AZNTH LNCH TIME
gO.DO A Zt 8
90.00 Z3 44 3Z
1DO.DO G 2 19
10O.OO O 49 58
110.OO 7 49 46
!1o.oo t tg 1
DIFFERENTIAL CORRECTIONS
TDE-1.327T TMA-Z.5737
RDE -.2144 RRA .1911
FD_ 1.7179 FRA 2,4364_
BDE 1.3449 BRA 2.3828
DISTANCE 327.43§
LOL 59.76 VL 26.725 GAL 9.42 AZL 95.84 HCA 132,gl 5MA t2Z.GZ ECC .2E007 INC 4.1554 V! 30.157
LOP 192,75 VP 37,130 GAP -15.43 AZP 92.83 TAL 150,42 TAP Z83.33 RCA 90.73 APO |54.5! V2 35.135
GP -5.38 ZAL 42.43 ZAP B.Z5 ET$ 41.64 ZAE 158.38 ETE 228.43 ZAC 83.78 ETC 284.09 CLF %6.27
OLA 24.03 RAL








RC3 -.1247 FAU .O227D
FC3 -.4825 B3P 9115
BE3 .2330 FIP -722
11.79 RAD 6588.6 VEL 12,732 PTN 2,31 VHP 8.924 DPA -5.25 RAP 9.43 ECC 1.6705
INJ LONG [NJ RT A$C [NJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG
114,89 255.01 78.68 5 13 27 2659.6 -26.81 I06.58
170.11 245.87 81.70 24 33 59 3586.4 -4.82 163.46
91.48 235,61 78.00 G _1 13 2333.3 -28.96 82.94
154.35 244.49 6D.I2 J 56 G 3387.9 -2.9I 147.82
67.14 258.79 81.07 8 33 3 1997.2 -34.0! 58.01
144.46 Z41.51 36.28 2 23 38 3276.8 1.40 138.23
MIO-COUASE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
$GT 2812.1 $GAt 312.5 $G3 251.8 57 1413.2 8R 200.8 IS 1311,7
RRT -.ZZDO RRF .2756 RTF -.94Z9 CRT .6583 CR$ ,7508 CST .991Z
$GB 2829.4 R23 -.0586 R13 ,9431 LSA 1929.1MSA 190.3 SSA 15.4
$81 2813.0 882 304.1 THA 178.52 ELI 1419.5 EL2 150.3 ALF 5.40
LAUNCH DATE NOV 22 1968 FLIGA_T TIME 136.00 ARRIVAL DATE APR 7 1969
HELIOCENTRIC CONIC
RL 147.74 LAL .DO
RP 107.99 LAP 2.95
RC 42.436 GL 18.48
PLAf_TOCENTRIC CONIC
C3 38.826 VHL 8.215
LNCH AZMTH LNCH TI_
90.00 4 2 29
90.00 O 4 14
tOO.DO 5 46 48
lo0.00 I 2 38
110.OO 7 38 33
IIO.OD 1 27 21
DIFFERENTIAL CCI_NECTION$
TDE-I.5Sl7 TMA-2.5442
RDE -.1780 RRA .1823
FDE 1.R593 FRA 2.5579
BOG 1.3e41 _ 2,5515
DISTANCE 334.246
LO(. 59:76 VL 26.838 GAL 9.07 AZL 85.74 h_A 136.13 SMA 123.3J ECC .25128 INC 4.263! Vl 30.157
LOP 195,87 VP 37.200 GAP -12.88 AZP 93.08 TAL 150.22 TAP 286.55 RCA 92.33 APO 154.29 V2 35.123
GP -5,88 ZAL 42.70 ZAP 9.87 ETS 38.35 ZAE 159,84 ETE 235.39 ZAC 82.82 ETC 284.18 CLP -7.86
DLA 25.05 RAL







TC3 -.205D 9AU .1261
RC3 -.1325 FAU .02408
FC3 -.5592 BSP 9281
BC5 .2441FSP -790
11.43 RAD 8568.5 VEL 12.849 PTH 2.50 VHP 8,513 DPA -5.13 RAP 11.17 ECC 1.6357
INJ LONG ZNJ RT A8C INJ AZMTN [NJ TI_ PO CST TIM INJ 2 LAT |NJ 2 LOnG
118.05 253.70 75.27 4 57 55 2705.7 -2E.25 109.84
188,03 245.24 61.87 1 12 27 3493.4 -7.13 159.35
94.02 254.41 76.78 9 38 18 2569,3 -28.60 85.56
150.90 243.95 80,12 Z 7 At 3305.0 -5.03 144,36
88,85 255,79 80.09 $ 22 15 2019.7 -55,90 59.76
141,87 240.80 58.02 2 31 B 3227.4 -.50 155.66
MID-COU_SlE" EXECUTZON ACCURACT ORBIT OETERMINATION ACCURACT
8GT 2884.9 8(dq 303.D $83 275.4 ST 1489.2 IR 172.7 SS 1385.4
RRT -.3008 RflF .3541 RTF -.9486 CRT .9180 CR$ .7159 C$T .ggI5
$GB 2900.8 R23 -.0899 R13 .9488 LSA 2018,4 MIA 183._ 39A 14.9
$81 2986.3 $82 288.9 THA 178.17 ELI |473.1 EL2 |35,4 ALF 4.19
LAUNCH OATE NOV Z2 1998 FLIGHT TIME 158.00 ARRIVAL DATE APR g 1969
HELIOCENTRIC CONIC
RL 147.74 LAL .DO
RP 107.93 LAP 2.95
RC 42.394 GL lg.62
PLANETOCENTRIC CONIC
C3 38.753 VNL G.082
LNCH AZMTN LNCM TIME
90.0D 3 39 24
90.00 0 Z3 50
tOO.DO 5 28 31
tOO.DO I 17 23
110.O0 7 25 53
110.00 I 38 30
DIFFERENTIAL CORRECTIONS
TDE-1.3723 TRA-2.5012
RDE -.|346 RRA ,1982
FD( 2.0185 FRA 2,9837





26.945 GAL 8.74 AZL 95.62 HCA 139.55 $NA
37.284 GAP -11.97 AZP 95.$3 TAL 150.04 TAP
43.04 ZAP 11,11 ET$ 35.30 EkE I$D,90 ETE
DLA 28,12 RAL







TC5 -.1797 BAU .1122
RC3 -.1409 FAU .0_$72
FC5 -.$058 BSP 9626
BC3 .2294 FSP -875
123.96 ECC .24299 INC 4.3840 Vl 30.157
289.39 RCA 93.84 APO 154.08 V2 35.111
243.32 ZAC 81.76 ETC 284.76 CLP -9.50
LAUNCH DATE NOV 22 1968
10.99 RAD 6588.4 VEL 12.575 PTH 2.28 VHP 8.118 OPA -5.14 RAP 12.91ECC 1,6049
INJ LONG [NJ RT k$E |NJ AZMTH |NJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG
122.11 25_.21 73.53 4 35 29 2765.7 -Z5.40 llA.O3
161.25 241,01 52.30 I 50 58 3408.3 -_.77 154.48
97.15 253.12 75.28 6 18 45 2413.9 -z8.oB 88.77
147,D7 248.53 80.29 2 21 19 3235.3 -7.36 14D.4_
70.88 254.79 78,93 8 IO 0 2049.7 -33.73 81.84
139.14 240.15 55.87 2 39 26 3175,3 -2.49 132.94
N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
$GT Z942.9 86R 298.2 $83 501.2 ST 1518.6 SR 142.0 88 1465.0
RRT -.3951RRF .4540 RTF -.9503 CRT .5371 CR8 .6402 CST .9918
$G8 2938.0 R23 -.0819 R13 .9506 LSA 2105.9 NIA 177.8 $8A I4.2
SGl 2943.3 882 273.7 THA 177.89 ELI 152D._EL2 119,7 ALF 2.89
HELIOCENTRIC CONIC
RL 147.74 LAL .DO
RP 107.97 LAP 2.75
RC 42.334 GL 20.85
PLAMETOCENTRIC CONIC
C3 35.113 VHL 5.929
LNCH AZNTH LN(H TIME
gO.DO 3 7 57
90.00 0 51 25
tOO.DO 5 8 1
tOO.Og 1 55 43
110.00 7 11 Z2




FLIGHT TIME 140.00 ARRIVAL DATE APR 11 1969
DIFFERENTIAL CORRECTION6
TDE-].3gO5 TRA-2.4499 TC3 -.1468 BAU .0986
RDE -,D698 RRA .20t)0 RE3 -.1303 FAU .D2766
FOE 2.1940 FRA 2.8149 FC3 -.8821 DIP 10087
BDE 1.3934 BRA 2.4598 BC3 .2101 FSP -972
DISTANCE 347.833
27.040 GAL 8.43 AZL 65.48 NCA 142.57 8HA 124._7 ECC .23523 INC 4.5218 Vl 3D.I57
37.325 GAP -11.28 AZP 93.39 TAL 149.90 TAP 292.47 RCA 95.27 APO 153.87 V2 33.099
43.48 ZAP t3.50 ETS 35°|4 ZAE 151.48 ETE 251.91 ZAC 8D.5B ETC 284.54 CLP -11.20
DLA 27.25 RAL 10o48 RAD 8388.4 VEL 12.509 PTH 2.28 VHP 7.739 DPA -5.3D RAP 14.65 ECC 1.5779
L-i TIME INJ LAT |NJ LONG |NJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG
3453.22 -21.55 127.89 230.39 71.18 4 5 11 2853.2 -23.93 120.02
3897.70 -9,56 154,95 245,J7 83.22 J 58 22 3297.7 -13,D8 JAB.D4
3071.58 -25,25 101.09 251.88 73.45 5 57 12 2471.6 -27.28 12.87
3754.57 -8.13 14Z.60 243.33 60.69 Z 38 17 3154.6 -9.99 135.94
2879.30 -32.10 73.32 253.89 77.56 7 56 1 Z079.3 -33.48 64.36
3719.91 -.12 138.24 23t.8t 55.82 2 48 50 3119.6 -4.81 ISO.O2
HID-COURSE EXECUTION ACCURACY ORBXT DETERNINATION ACCURACY
SGT 2989.7 8GR 301.5 $G3 329.5 ST 1564.2 SR 110.4 38 1545.7
RRT -.3084 RRF .57|0 RTF -.9539 CRT .5590 CRS .4742 CST .9917
SGB 3004.8 R23 -.095? R13 .9543 LSA 2195.0 MSA 172.7 3SA 15.3
SGI 2293.8 8G2 259.3 THA 177.04 ELI 1564.7 EL2 103,0 ALF 1.48
123
JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 4. 1968-69,
LAUNCM OAT[ NOV 22 1968 FLIGMT TIME 142.00 ARRIVAL DATE APR 15 1969
MELIOCENTRIC CONIC
RL 147.74 LAL .00 LOL 59.76 VL
RP 108.01 LAP 2.93 LOP 2D5.64 VP
RC 42.853 £L 22.I8 GP -8.64 ZAL
PLAMETOCENTRIC CONIC
C3 33,710 VHL 5.906
LNCH AZMTH LMCM TIME INJ LAT
81.9¢ ! 31 36 -t6.41
93,04 22229 -16.39
100.00 4 35 47 -25.5S
tOO.DO 2 0 59 -9.50
110.00 6 54 20 -31.47
110.00 1 59 55 -2.45
DIFFERENTIAL CORRECTIONS
TDE-I.4£BO TRA-2.4100 TC3 -.1300 BAU .0933
RDE -.0394 RRA .t141RC$ -.1610 FAU .02932
F_( 2,4093 FRA Z.9139 FC3 -.7529 BSP 10130
BOE 1.4285 BRA 2.4_06 BC3 .2069 FSP -1061
DISTANCE 354.907
27.130 GAL 8,13 AZL 85.32 HCA 145.79 SMA 125.14 ECC .22798 INC A.8013 Vl 50,157
3T.376 GAP -t0.|0 AZP 93,07 TAL 149.78 TAP 295.57 RCA 95.61 APO 153.$7 V2 55.066
44.02 ZAP 15.53 ET$ 34.66 ZAE lSl,44 ETE 260.58 ZAC 79.23 ETC 284.42 CLP -12.96
DLA 28.47 RAL 9.84 RAD 6358.3 VEL 12.453 PTH 2.25 VMP 7.37? DPA -5.87 RAP 16.41 ECC 1.5540
L-I TIME INJ LONG INJ fiT A$C 1NJ AZMTH INJ TIME
3747.57 147.30 246.96 $6.41 2 34 4
3502.76 135.23 246,|6 66.40 3 22 It
3153.35 109.57 249.92 71.04 5 20 20
$952,21 136.87 243.31 51.53 3 t 51
2719.63 76.29 232.3? 73.90 7 39 40
3656.70 133.06 28R.20 55.09 2 5953
MID-COURSE EXECUTION ACCURACY
$GT 3034,2 $GR 317.5 SG3 361.3
RRT -.6240 RRF .6913 RTF -.9568
386 3070.6 R23 -.1156 R13 .9574
$G1 3060,6 $G2 247.6 TMA 176,28








ST 1626.2 :_q 85.2 $$ |643.6
CRT -.0606 CR$ .0632 C$T .9921
LSA 2307.8 MSA 188.0 SSA t_.S
ELI 1628.2 EL2 85,1ALF 17g.tz
LAUNCH DATE NOv 221968 FLIGHT TINE 144.00 ARRIVAL DATE APR 15 1989
HELIOCENTRIC CONIC
RL 147.74 LAL .00
RP 108.03 LAP 2.51
RC 43.$47 GL 23.e3
PLANCTOC[NTRIC CONIC
C3 32.351 VlAL 3.705
LNCM AZMTH LNCH TIM(
90.37 0 33 37
99.93 3 i2 34
tDO.O0 3 36 59
100,00 2 53 52
110.00 93338
LOt. 59.76 VL 27.2t3 GAL
LOP 208.89 VP 37.424 GAP
GP -9.93 ZAL 44.6? ZAP
110.00 2 13 43 3509.62 -5.09 129.44 239.00 38.1S 3 t3 32
DIFFERENTIAL CORRECTION8 MID:COURSE EXECUTION ACCURACY
TDE-I.4436 TRA-2.3408 TC3 -.I041 BAU .0867 SGT $103.3 $_ 352.4 883 396.D
RDE .gill RRA .63|3 RC3 -.1735 FAU .03120 FIRT ',731| RRF .$000 RTF -,9506
FDE Z.9330 FRA 3.1t35 FC3 -.0299 BSP 102H SG8 3t25.3 R23 -.1373 R13 .9305
BDE 1.4939 BAIA 2.3742 eC3 .2039 FSP -1|65 SGS 3116.S SG2 239.0 THA |75.22
DISTANCE 361.365
7.66 AZL 83.13 NCA 149.0D SMA 125.68 ECC .22122 INC 4.8694 Vl 3O.tsr
-9.93 AZP 94.18 TAL 149.69 TAP 296.69 RCA 97.87 APO J53.49 V2 35,D73
17.76 ET$ 34.7? ZAE |60,60 ETE 2_.87 ZAC 77.66 ETC 284.5! CLP -14.Tg
DLA 29.78 RAL 9.10 RAD 6504J.3 VEL 12.407 PTH 2.24 VHP 7.033 DPA -6.28 RAP |8.20 ECC 1.5357
L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME P0 CST TIM INJ 2 LAT INJ 2 LONG
3000.34 --17.37 .839.¢_ 2_3.99 65.42 I 40 46 3309.6 -20.54 152.33
3403.13 -17.39 122.44 fdS._8 65.41 4 9 17 2003.1 -2D.53 115.10
$$2_,10 -19.33 t57.57 246._0 66.74 43224 2725.1 -22.31 110.04
3492.93 -15.42 12S.93 245.03 64.07 3 5i 35 2062.8 -10.79 118.75
2271.07 -30.53 80.02 231.32 73.87 719 49 2171.1 -$2.46 71.32
2989.6 -9.49 123.13
CIRBIT DETERMINATION ACCURACY
ST 1684.6 $R 90.1SS 1749.0
CRT -,6814 CR$ -.5079 CST .ggZ4
LSA 2424.4 MSA 164.6 $SA 11.3
ELI 169_.7 EL2 65.9 ALF 177.91
LAUN(H Dk_E NOV 22 1980 "FLIGHT TIME 148.00
HELIOCENTRIC CONIC
RL 147.74 LAL ,00
RP 108.09 LAP 2,37
RC 44.011GL 25.28
PLA_ETOCENTRIC CONIC
C3 31.8_7 VML 5,825
LNCM AZMTH LNCM TIME
75,25 0 1 45
103.75 3 39 21
78.25 0 146
103.75 339 21
ltO.OD G 6 58
110.00 2 33 t9
ARRIVAL DATE APR 17 1969
DIFFERENTIAL CORRECTiONS
TDE-1,5087 TRA-2.3053 TC3 -.0818 6AU .0870
RDE .0947 RRA .299E RC3 -.1933 FAU .03319
FDE 2,9420 FRA 3.2875 FC3 -.9073 BSP |0492
BDE 1.5t17 BRA 2.3230 BC3 .2055 FSP -128D
• LAUNCM DATE NOV 22 1968
HELIOCENTRIC CONIC
RL 147.74 LAL .0(3 L01,. 39.76 vL 27.360 GAL
RP 108.13 LAP 2,23 LOP 215_29 VP 37.507 GAP
RC 44.938 GL 27.14 GP -13,62 ZAL 4_.43 ZAP
PLAI_TOCENTRIC CONIC
C3 31.072 VML 5.5?4 DLA 32.03 RAL
LNCH AZMTH LNCH TIM( L-I TIME INJ LAT
72.81 23 29 0 40?0.75 -19.39
t07.39 3 59 37 3218.54 -19.38
72.81 23 29 0 4070.75 -19.39
107.39 3 59 37 3219.54 -19.38
110.00 5 27 93 2946.9_ -26.59
1t0.00 3 3 50 3390.34 -t2.49
DIFFERENTIAL CORRECTIONS
TOE-1.5825 TRA-2.2447 TC3 -.0591. BAU .D992
ROE .1877 RRA .3331RC3 -.20_6 FAU .035t0
FDE 3.27_9 FRA 3,4119 FC3 -.9700 BSP 10683
BOE 1.5737 BRA 2.2695 BC3 ,2148 FSP -1402
DISTANCE 366.107
LOt. 59.78 VL 27.290 GAL 7,60 _ZL 04.90 HCA 152.21 SMA 126.17 ECC .21492 INC 5.09_0 vl 30.157
LOP 212.07 VP 37.468 GAP -9.3t AZP 94,51 TAL 149.83 TAP 301,$4 flEA 99.06 APO 153.29 V2 35.060
GP -11.56 ZAL 45.47 ZAP 20.22 ETS 35,42 ZAE'159,58 ETE 275,58 ZAC 75.79 ETC 284,83CLP -|6,71
DLA 31.23 RAL 6.22 RAD 6599.3 VEL 12,371PTM 2.23 VHP 8.711DPA -7.23 RAP 2D.C_t ECC 1.5210
L-I TIME INJ LAT |NJ LON; INJ R? ASC • INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
3998.60 -10.37 166.84 245.04 64.29 1 825 3398.8 -21.67 159.51
3299,8T -10.35 115.Zl 245.03 84.26 4 34 21 2699.9 -21.6G 107.88
3998.80 -10.37 166.84 245.04 6_.29 t 825 3398,6 -Zl.8T 159._1
,3299.87 -18.35 !15.21 245.03 64.20 4 34"21 2899.9 -21.88 107.88
2840.47 -29.14 84.93 249.83 7t.28 $ 54 19 2240,5 -31.41 76.46
3506.20 -8.22 125.03 239.15 56.70 3 3i 45 2908.2 -12.55 118.6o
MID-COUI_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_
SGT 3t47.3 $GR 413.3 $G3 433.4 ST 1743.2 SR 140.8 SS 1864.5
RRT -.91R3 RRF ,8846 RTF -.96_3 CRT -.9d72 CR5 -.9026 CST .9927
3GIB 3174.3 R23 -.1600 RI3 .9636 LSA 2551.1MSA 162.7 SSA 10.|
$01 _165.6 $G2 233,6 THA 173.83 EL1 1748.3 EL2 45.0 ALF 175.62
FLIGHT TIN( 148,00 ARRIVAL DATE APR 19 1969
DISTANCE 374.831
7.36 AZL $4.62 NCA 155.42 SMA 128.84 ECC .20908 INC 5.3765 V1 30.157
-8._9 AmP 94.89 TAL 149.39 TAP 305.01RCA |00.16 AP_ 153.11 V2 35.047
22.99 ET$ 36.61ZAE 157.67 ETE 280.90 ZAC 73.5! ETC 294.78 CLP -18.70
7.t4 RAD _508.2 VEL 12.347 PTH 2.23 VHP 6.415 DPA -8.83 RAP 22.00 ECC 1.51t4
INJ LONt_ INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG
172.8_ 244.13 62.95 24 36 51 3470.8 -22.86 165.55
109.56 244.12 82.94 453 i5 26i8.5 -22.85 102.25
172.66 244.13 62,95 24 38 51 3470.8 -22.86 185.55
109.56 244.12 62.94 4 33 15 2618.5 -22.85 102.25
92.16 247.72 67.68 6 17 0 2347.0 -29.38 94.09
118.76 240.06 57.92 4 D 20 2790.3 -16.84 112.11
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 3tR2.2 $C_q 50_.3 SG3 472.g ST 1805.i SR _23.g $S lggl.B
RRT -,878d RRF .9390 RTF -.9647 CRT -.9951CR5 -.9775 C$T .9930
$863222.6 R23 -,1816 RI3 .9666 LSA 2692.9 MSA 162.3 $SA 8.7
$01 3213.6 $82 240,6 THA |71.97 ILl %819.4 EL2 22,3 ALF 172,91
t24
JPL TM 33-99 EARTH--VENUS TRAJECTORIES l VOL 4, 1968-69,
LAUNCH DATE NOV 22 .1968
HELIC,(ENTRIC CONIC
RL 147.74 LAL .90 LOt. 59.76 VL
RP 108.17 LAP Z.O9 LOP 216.48 VP
RC 45.818 GL 29.30 GP -16.32 ZAL
PLAHETOCENTRIC CONIC
C3 30.879 VHL 5.557 DLA 34.71 RAL
LNCH AZMTN Lk_M TIN[ L-! TIM( 1NJ LAT
69.03 23 1 46 4133.25 -20.45
110.97 4 16 11 3149.91 -20.43
69.03 23 1 46 4136.25 -20.45
!10.97 4 19 11 3149.91 -20.43
69.03 23 I 46 4136.25 -20.45
110.97 4 12 11 3149.91 "-_0.46
DIFFERENTIAL CORRECTIONS
TDE-I.Q315 TmA-2.1774 TC3 -.0383 BAU .0955
RDE .3122 RItA .4007 RC3 -.2262 FAU .03874
FOE 3.1980 FRA 3.53J4 FC3-1.0302 BSP 10853
DOE 1.6411 B_A 2.2140 BC3 .2314 FSP -|527
LAUNCH DATE NOV 22 1969
FLIGHT TIN[ 1SO,DO ARRIVAL DATE APR 21 ]969
DISTANCE 381.533
27.625 GAL 7.13 AZL 64.27 HCA 158.62 SNA 127.07 ECC .20366 INC 5.7349 Vl 30.157
37.541 GAP -6.09 AZP 95.54 TAL 149.57 TAP 309,Z0 RCA ID1.19 APD 152.95 vz 35.033
47.SS ZAP 26.19 ETS 38.39 ZAE 155.10 [TE 284.77 ZAC 70.64 ETC 265.02 CLF -2D.?B
5.01RAD $560,2 VEL 12.339 PTH 2.22 VHP 6.153 DFA -10,62 RAP 24.16 ECC $.5062
]MJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM |HI 2 LAT INJ 2 LONG
178.$4 243.26 61.32 24 10 42 3536.3 -24.12 171.27
104.82 243.25 61.31 5 B 41 2549.9 -24.10 97.55
178.54 246.23 6t.32 24 10 42 3536.3 -24.12 171.27
104.|2 243.25 61.31 5 8 41 2549,9 -24,10 97.55
178.54 243.26 6t.32 24 10 42 3536.5 -24.12 171,27
104.82 243.23 $1.31 5 8 41 2549.9 -24.10 97.55
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 3208.0 Sr_ 048.5 $03 512.9 ST 1871.2 SR 355._ SS 2131.2
RRT -.9149 RflF .9700 RTF -.9669 CRT -.9996 CRS -.9949 CST .9933
SGB 3272.9 fl2S -.1974 R|3 ,9699 LSA 2853.6 MSA 163.5 SSA 7.3
SGI 3262.7 SG2 257.4 THA !69.46 ELI 1904.6 EL2 9.4 ALF 169.25
HELI(XENTRIC CONIC
RL 147.74 LAL .DO LOt. 59.76 VL 27.464 ;AL
RP 108.21 LAP 1.93 LOP 221.99 VP 37.572 GAP
RC 46.944 GL 31.89 GP -19.92 ZAL 49.22 ZAP
PLAN[TOCEMTRIC CONIC
C3 31.E39 VHL 5.599 36.91RAL
LNCN AZMTH LNCM TIM(
95.27 22 34 5
114.73 4 30 9
65.27 22 34 5
!14_73 _ 30 $
65.27 22 34 5
114.73 4 30 8
DIFFERENTIAL CORRECTZCtl8
Tp(-1.7299 TRA-2.10Z9 TC3 -.0258 BAU .1064
RD( .4479 RRA _4879 |C3 -.2538 FAU .03777
FOE 4.1174 FRA $.591e FC3-1.04|8 BSP" |1073
DOE 1.7942 BRA 2.1594 BC3 .2547 FSP -1645
FLIG4"IT TIME 152.00 ARRIVA L DATE APR 23 1969
DISTANCE 368.220
6.92 AZL 8S.79 NCA |61.83 SMA 127.46 ECC .7,..9870 INC 6.2127 Vl 30.157
-7.51 AZP 93.90 TAL 149.57 TAP 311.39 RCA 102.14 APO 152.79 V2 35.020
30.01 ETS 40.83 ZA( 151.66 ETE 267.03 ZAC 66.90 ETC 285.39 CLP -22.92
DLA 4.06 RAD 6364.2 VEL t2.354 PTH 2.23 VMP 5.942 DPA -13.48 RAP 2S,GO ECC 1.5141
L-I TIME INJ LAT IMJ LONG INJ RT ABC 1NJ AZMTH INJ TIME[ PO CST TIM INJ 2 LAT INJ 2 LONG
4_1.34 -21.52 1_1.39 242.43 39.29 23 44 7 3601.3 -25.43 177.19
3090.$4 -21.30 100.73 242.42 59.25 3 21 38 2490.6 -25.42 93.56
4201.34 -21.52 18d.39 242.43 59.26 23 44 7 3601.3 -25.43 177.19
3090.64 -21.50 100.75 242.42 59.25 5 21 $8 2490.6 -25.42 93.56
4201.34 -21.52 104.39 242.43 59.26 23 44 7 3601.3 -25.43 177.19
3090.IM -21.50 100.75 Z42.42 59.23 5 21 3B 2490.6 -25.42 93.56
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 3224,| SGR 849.7 SG3 549.1 ST 1946.0 SR 534.3 SS 2280.0
RRT -.9390 RftF .H59 RTF -.9686 CRT -.9974 CRS -.9991 CST .9937
3334.8 R23 -.Lff)34 R13 .9734 LSA 3040.2 MSA 166.6 SSA 5.9
SGI 3322.1 SG2 290.4 TMA 166.04 ELI 20t7.6 ELI 36.0 ALF 16d.66
LAUNCH OATE NOV 22 t968
HELIOCENTRIC CONIC
RL 147.74 LAL .OO LOL 59.76 VL
RP 104.25 LAP 1,70 LOP 224.09 VP
RC 46.205 GL 55,1| GP -24.90 ZAL
PLAMETO¢ENTRIC CONIC
C_ 32.494 VHL 5.TOD DLA 39.55 RAL
LNCH AZMTH LNCH TIME L-I TIME INJ LAT
61.11 22 4 8 4270.98 -22.53
110.89 4 41 27 3040.83 -22.52
61,11 22 4 8 4270.98 -22.53
118.89 4 41 27 3040.63 -22,52
61.11 22 4 8 4270.96 -22.53
118,89 4 41 27 3040.63 -22.32
DIFFERENTIAL CORRECTIONS
TOE-|.6713 TRA-2.0211 TC3 -.0141 BAD .1217
ROE .7334 RflA .6018 RC3 -.2797 FAD .03716
FOE 4.6165 FRA 3.5362 FC3 -.9906 BSP 11346
602 2.0172 6RA 2.1088 BC3 .2801 FSP -1726
LAUNCH DATE NOV 22 1968
FLIGMT TIME 154.00 ARRIVAL DATE APR 25 1969
DISTANCE 394,065
27.538 GAL 6.73 AZL 83,11 MCA |65,02 SMA 127.83 ECC .|9413 INC 6.8058 VZ 39.157
37.599 GAP -6.94 AZP 96.65 TAb 149.50 TAP 314.60 RCA 103.01 APO 152.64 VZ 35.007
51.27 ZAP 34.77 ETS 44.05 ZAE 146.94 ST[ 207.99 ZAC 61.84 ETC 206.04 CLP -25.10
1.75 RAD 6568.S VEL 12.404 PTM 2,24 VHP 5.916 DPA -17.60 RAP 29.67 ECC 1,5549
INJ LONG ]HI RT A$C ]Hi AZNTM INJ TIME PO CST TIN INJ 2 LAT INd 2 LONG
190.61 241.$4 56.56 23 15 19 3671.0 -26.76 183.76
97.33 24i.63 56.55 5 32 B 2440.6 -26.75 90.27
190.81 241.$4 56.56 23 15 19 3671,0 -26.76 183.76
97.33 241.63 56.55 5 32 6 2440.6 -26.75 90.27
190.81 241.64 56.56 23 15 19 367t.0 -26.76 183.76
97.33 241.63 58.55 5 32 8 2440.0 -26.75 90.27
MID-CO_qSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 3238.1 $G,R 1169._ SG3 573.6 ST 2040.3 _R 793.1 SS 2433.1
RRT -.9479 flRF .9934 RTF -.9706 CRT -.9953 CRS -.9999 CST .9941
SG9B 3431.6 R23 -.1972 R13 .9778 LSA 3268.4 MSA 171.4 SSA 4.4
SGI 3414.4 $G2 343.1 THA 161.41 EL1 2187.9 ELI 71.9 ALF 158,83
HELIOCENTRIC CONIC
RL 147.74 LAL .00
RP 108.29 LAP 1.61
RC 49.590 GL 39.32
PLANt_TO(ENTRIC CONIC
C3 35.461VHL 5.935
LNCH AZNTN LNCM TIME"
56.24 21 29 19
123.76 4 49 1
56.24 21 29 19
123.76 4 49 1
56.24 21 29 19
123.76 4 49 1
DIFFERENTIAL CORRECTIONS
TDE-2.1154 TRA-1.9292 TC3 -.0154 BAU .1411
RDE 1.1838 RRA .7392 RC3 -.2972 FAU .03366
rDE 5.0945 FRA 3.2486 FC3 -.R218 BSF 11657
BDE 2.4241 BRA 2.0656 BC3 ,2976 FSP -1720
FLIGHT TIM( 156.00 ARRIVAL DATE APR 27 1969
DISTANCE 401.522
LOL 59.76 VL 27.587 GAL 6.56 AZL 82.09 I'K:A 168.21 SMA 128.16 ECC .18996 INC 7.9139 Vt 30.157
LOP 228.08 VP 37.$23 GAP -6.38 AZP 97.73 TAL t49.60 TAP 317.81RCA 103.62 APO 152.51 V2 34.994
GP -32.00 ZAL 54.14 ZAP 41.03 ETS 48.24 ZAE 140.20 ETE 268.12 ZAC 54.72 ETC 287.32 CLP -27.18
DLA 42.95 RAL 356.33 RAD 6368.4 VEL 12.523 PTM 2.27 VHP 3.855 DPA -23.59 RAP 33.89 ECC 1.5836
L-T TIM( INJ LAT XNJ LONG INJ RT A_C INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
4331.74 -23.29 198.37 240.81 52.83 22 41 51 375t.7 -27.95 191.57
3004.16 -23.29 94.73 240.80 52.82 5 39 5 2404.2 -27.94 87.93
4351.74 -23.29 190.37 240.61 52.83 22 41 51 3751.7 -27.95 191.57
3004.16 -23.28 94.75 240.80 52.82 5 39 5 2404.2 -27.94 87.95
4351.74 -23.29 198.37 240.91 52.83 22 41 51 3751.7 -27.95 191.57
3004.16 -23.28 94.75 240.80 52.82 5 39 5 2404.2 -27.94 87.95
MID-COUrSE EX[CUTZOH ACCURACY ORBIT DETERMINATION ACCURACY
SGT 3251,8 Sf_ 1537.6 SG3 568.D ST 2172.9 SR 1175.7 $5 2563,1
RflT -.9545 RRF .996_ RTF -.9724 CRT -.9942 CRS-I.DODG CST .9948
SGB 3597.0 R23 -.1788 R13 .9033 LSA 3555.5 MSA 177.7 $SA 3.I
SGI 3572.7 SG2 417.2 THA 155.35 ELI 2460.1 EL2 111.4 ALF 151.66
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES * VOL 4 1968-69,
LAUNCH DATE NOV _2 J968 FLIGHT TIME 158.00 ARRIVAL DATE APR Zg 1969
MELIOC[NTRIC CONIC
RL |41.74 LAL .DO
RP 108.33 LAP 1.44
RC S1.Ogl GL 45,09
PLAI_TOCEMTRIC CO441C
C3 4t. SS8 VHL 6.524
LNCH AZNTN LNCH TIM(
50.37 20 43 O
I29.83 4 49 3
SD.3T 2D 45 D
128.S3 4 49 5
SO.ST 20 45 0
J2R.83 4 49 5
DIFFERENTIAL CORRECTIONS
TD[-2.IIT4 TRA-I.$21)4
ROE |.9304 RRA .1559
FOE 5.34|0 FRA 2.5645
BOE 3,2576 BRA 2.01t8
DISTANCE 408.132
LOL 59,76 VL Z7.$52 GAL 6.40 AZL 80.51 HCA 171.40 SMA 128.47 ECC .18S18 INC 9.686T Vl 30,197
LOP 251.28 VP 37_143 GAP -5.84 kZP 99.50 TAL 149.6_ TAP 521.0_ RCA 104.55 kPO 152.38 V2 34.980
GP -42.4T ZAL 38.41 ZAP 49.59 ITS 53.79 ZAE 130.46 ETE 288,4Z ZAC 44.29 ETC 290.24 CLP -2B.Tl
DLA 47.31RAL 552.78 RAD 5558.8 VEL 12.503 PTH 2.35 VHP 6.285 DPA -32.51 RAP 40.65 ECC 1.7OO4







TC3 -.0339 BAU .1588
RC5 -.2786 FkU .02452
FC3 -.4969 BSP 12T51
BC5 .2767 FSP -1551
[NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG
207,8t 239.57 47.51 21 59 16 3855.5 -28.41 201.53
93.55 239.58 47.50 S 38 56 2392.6 -E8,39 87.27
207.81 239.5T 47.51 21 59 18 3055.5 -28.41 ZOI.S3
g3.55 23g.36 47.50 5 38 55 23g2.6 -26.39 8T.Z;
207,81 239.57 47.51 2"I 5g 18 3855,5 -28,41 201.53
93.53 232.58 4T,50 5 58 56 2392.8 -28.58 81.27
MI0-COUR$[ _XECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 3301.8 8DR 20_4.3 663 499.g ST 2dD6.2 SR 1735.7 SS 2604.4
RRT -.0_78 RRF .9973 RTF -.9752 CRT -.9942 CR8 -.9999 CST .9859
5;8 3804.0R23 -.1409 R13 .gBg? L3A 3945.5 MSA 184.3 8SA 1.8
861 3_.? $G2 508.3 THA 148.48 ELI 2953,1 EL2 151.0 ALF 144.25
LAU_ DATE NOV 22 1868 FLIGHT TIt,E 160.00 ARRIVAL DATE MAY I 1969
HELIO(ENTRIC CONIC DISTANCE 414.700
RL 147.T4 LAL ,00 LOL 59,76 VL 27.872 GAL 6.28 AZL 78.48 HCA t74.58 SMA 128,74 ECC .16260 iNC13.5073 Vl 30.157
RP 108.58 LAP 1.27 LOP 254.47 VP 37,88J GAP -3,3_ AZP 103,43 TAL 149,83 TAP 324,19 RCA 103,21 APO 152._8 V2 3A.967
RC 52.8t7 GL 53.33 GP -57.98 ZAL 63.93 ZAP 81.91 ETS 63.09 ZAE 114.84 ETE 292.60 ZAC 28.77 ETC 299.30 CLP -21.36
PLAN_TOCENTRIC CONIC
C3 _4.159 YHL B.D_O OLA 5_.32 RAL 342.31 RAD 8360.2 VEL 13.820 PTM 2.42 VHP 7.908 OPA -44.23 RAP 55.85 ECC 2.0339
LNCH AZMTH LN(N TIM( L-| TIN( INJ LAT INJ LONG INJ RT A$C ZNJ AZMTH INJ TiMI[ PO CST TIM INJ 2 LAT INJ 2 LONG
45.60 19 41 37 4909.12 -19.94 219.80 238.31 40.23 20 58 28 4009.1 -25.95 214.48
I34.40 4 _9 30 3048.14 -19,82 94.9tt Z36.£g 40.25 5 _tO lZ Z442.Z -85.84 68.68
48.60 18 41 37 4409.12 -19.84 218.B0 238.31 40.25 20 38 26 4009,1 -25.95 214.48
138.40 4 28 50 3042,18 -19.92 94,98 238,_9 40._3 5 20 12 2442.2 -23.94 89.66
43.80 19 41 31 4608,12 -19.94 2t8.80 238.$! 40.23 20 58 28 4009.1 -25.95 214.48
138.40, 4 _ 30 3042.18 -19.92 94._ _8.29 40.23 5 20 12 2442.2 -25.94 89.66
DIFFERENTIAL CDRRECTZON8 NID-COL_I_ [X[CUTZON ACCURACY ORBIT DETERMINATION ACCURACY
T0(-4.0811 TRA-1.7337 TC3 -.08_ BAU .130_ _T _3_3.8 SG_ 2315.3 $G3 334.6 ST 2982.9 SR 2382.5 SS 2412.7
ROE 3.2828 RRA .7873 RC$ -.13_| FAU .00883 R_T -,9|83 RRF .g243 RTF -.9831 CRT -.9953 CRS -.9995 CST .9879
FOE 4.8872 FRA 1.4088 FC3 -,0821BSP 14075 8GB 4383.8 R23 -.0883 R13 .9980 LSA 4501.8 MSA 187.7 SSA .9
BDE 5.2374 BRA 1.6840 BC3 .|755 FSP -1058 SGI 4323,1 862 395.1 THA 145,19 EL1 5800.9 EL2 178,8 ALF 141.65
LAUNCH DATE NOV 22 19&6 FLIGHT TIME 162.00 ARRIVAL DATE NAY 3 _969
HELIOCENTRIC COqlC
RL 147.74 LAL ,OO
RP 108.42 LAP 1,09
RC 54.31l &L 52.5S
PLAN_TOCENTRIC C_iIC
C3 204._O4 VHL 14.314
LNCN AZNTH LNCH TIME
41.33 19 15 31
138.67 3 16 43
41.33 19 I5 31
138,67 3 16 45
41,35 18 15 51
158.17 5 15 43
LOt. 59.T6 VL 27.706 GAL
LOP 237.66 VP 3T.$73 GAP
GP -77,27 ZAL 76.63 ZAP
DISTANCE 421.142
6.18 AZL 62.54 HCA 177.65 SMA |20.99 ECC .17996 INC27.4575 V! 30.157
-4.84 kZP 117.44 TAL 149.57 TAP $27,21 RCA 105.76 kPO 152.21 V2 34.954
77.54 ITS IIT.02.ZAE 91.59 ETE 545.81 ZAC 4.96 ETC 6.JO CLP |l.9|
DLA 54.45 RAL 322.47 RAD 6571.1VEL IO,DS2 PTH 3.01VHP 15.791DPA -53.82 RAP 87.97 ECC 4.37ZZ
L-i TIME INJ LAT iNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TiM [NJ 2 LAT INJ 2 LONG
4857.00 -7.74 230.95 226.91 35.92 19 36 28 4257.0 -1A.19 226.55
5250.88 -7.73 102._1 228.89 53.92 4 11 4 2680.9 -14,|7 90.50
4857.00 -7.74 250.95 225,91 55.92 t9 56 29 4257.0 -14.19 226.53
5280.88 -T.T3 102.91 226,69 35.92 4 11 4 2660.9 -14.17 98.50
4557.00 -7.74 230.95 22§.91 35.92 t9 36 28 4257.0 -14.19 226.$3
3280.86 -7,73 102.91 Z26.89 33.92 4 11 4 2860,9 -14.17 98._0
ORBIT DETERMINATION ACCURACY
3T 4382.3 3R 1_39.8 5S 1989_4
CRT ,9948 CRS .gg4S C$T 1,0000
LSA 5050.8 NSA t48.9 SSA .9
EL1 4842,$ ELZ J47.4 ALF |9.29
DIFFERENTIAL COIRRECTION3
TD-10.9386 TRA -.Sl02 TC3 -.23§5 BAU ,5961
RDE-3.SD7$ RRA-I.06_4 RE3 -.0972 FAU-.01979
FOE 3.8394 FRA .2933 FC3 .0836 BSP 15036
8DE11.3824 BRA 1.3891 BC3 .2548 FSP -423
MID-COURSE EXECUTiOI¢ ACCURACY
SGT _4TZ,2 8GR 1714.3 SG3 128.7
RRT .9333 RRF -.9532 RTF -.9999
SG8 4789.8 R23 .0383 R13 -,9992
3G1 4764.9 $62 485,J THA 2D.3D
LAUNCH DATE NOV 22 1968 FLIGHT TIME t84.00 ARRIVAL DATE NAY 5 1969
HELIOCENTRIC COt_IC
RL 147.74 LkL .00 LOL 59.T6 VL
RP 100.45 LAP .81 LOP 240.85 VP
RE 56.158 GL -8t.85 GP 72.48 ZAL
PLAN_TO(ENTRIC CONIC
C3 408.537 VHL 20.153
LN(H AZMTN LN_N TTI4E INj LAT
37,71 10 38 37 5.17
142.29 19 54 4 3.16
37,71 10 38 37 3.17
142.29 19 54 4 3,18
$7.Tt 10 38 57 3.17
142.29 19 54 4 3.18
DIFFER_MTZAL 'COrRECT|ON8
TD[ 1.9424 TRA-5.5972 TC3 -.2i12 BAU 1,703_
RDE 1,03_0 RRA |.4524 RC5 ,2318 FAU-.03210
FDE -.1158 FRA !,9744 FC$ .04,94 88F 15702
BDE 2.2026 BRA 6.5471 8C3 .5134 FSP -304
DISTANCE 428.406
27.74D GAL 5.91AZL 130.02 HCA 181,42 SMA 129.22 ECC .17593 INC4D.0226 V1 30.157
57.887 GAP -4.18 AZP 49.99 TAL 150.08 TAP 351.48 RCA 106.48 APO 151.95 V2 34.9dZ
80.86 ZAP 83.72 ET8 208.54 ZAE 86.43 ETE 339.34 ZAC 151.2! ETC 261,58 CLP 88,68
DLA -57,42 RAL 29.98 RAD 8572.1VEL L_.973 PTH 3.27 VHP 27,023 DPA 76.79 RAP 233.43 ECC _,6806
L-i TIM( INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG
2318.2T 67,_0 297.92 t47.38 11 15 1_ 1718.3 9.89 63.65
880.51 294.72 297.94 147.58 20 5 24 80.5 9,90 290.77
2318,27 67.60 297.92 147.36 1t 15 15 1716.3 9,88 65.65
880,5_ 2_4.72 297,94 147.38 2D 5 24 80.5 9.gD zg0.77
2318.27 67.60 297,92 t4/.38 11 15 15 1718.5 9.89 65.65
880.51 224,72 227.94 147.35 20 5 24 80,5 g,go 290,77
MID-COURSE EXECUTION ACCURACY ORBIT O£TERNiNATION ACCURACy
SGT 31_.2 $GR 3545,6 SG3 68.6 ST 1044.5 SR 1084.7 SS 697.Z
RRT -,9_60 RRF .9934 RTF -.95g3 CRT -.88gD CRS -.9252 CST .9DI1
S_ 4725.B R_3 .001t R15 1.000D LSA 1550.5 N5A 608.6 SSA .3
SG1 4686.1SG2 810.7 THA 131.24 EL! 1562.5 EL2 606.5 ALF 134.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 'VOL 4 1968-69
LAUNCH OAVE NOV 22 1958 FLIGHT TINE |$6.00 ARR|VAL DATE MAT 7 9969
HEL|O(ENTRIC CONIC
RL 147.74 LAL ,00
RP lOi.Ag LAP .T$
RC 58.051 GL -47.09
PLA_TOCENTRIC CONIC
C3 40.2§9 VHL 1.345
LNCN AZHTH LNCH TIlt4E
81.25 12 49 3
!|3.75 II 3| 2
61,25 12 49 3
113.75 II 31 2
Sl.25 12 49 3
_13.75 ID 31 2
DISTAHCE 434.$24
LOL 59.7$ VL 27.769 GAL 5.$7 AZL gg. Qg HCA 184.33 SMA 129.42 ECC .I7401 [NC 9.6846 Vl 30.I57
LOP 244.03 VP 37.$97 GAP -3.75 AZP 80.34 TAL 149.88 TAP 334.21 RCA 101.$9 APO 151.95 V2 34.929
GF 69.31 ZAL 5g.94 ZAP 72.72 ET$ 310.62 ZAE 113.83 ETE 74.53 ZAC 150.97 ETC 299.44 ELF -32.79
DLA -36.31RAL 36.16 RAD $566.5 VEL 12.713 PTH 2.31 VHP 9.026 DPA 65.63 RAP 329.5! ECC 1.66Z6
L-I TIMIE |NJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG
1606.37 18.95 17.7] 278.28 121,57 13 15 50 1006.4 22.99 10.75
5613,65 I8.97 274.44 278.29 |21,56 20 T 56 5213.6 Z3.OD 267.45
1606.37 18,95 17.73 278.28 121.57 13 15 50 1006.4 22.9g ID.75
5813.69 I8.97 274.44 278.29 1Zl.56 20 T 56 5213,6 23.00 267.45
1606.37 16.95 17.73 278.28 121.57 13 15 50 1006.4 22.99 10.75
5813.65 16.97 274.44 278.29 121.56 gO 7 56 5213,6 23.00 267.95
ORBIT DETERMINATION ACCURACT
ST 1207.1J_R 1195.6 $$ 910.5
CRT .8666 CR$ .9666 CST .9320
LSA I828.6 MSA 448.0 $$A 1.5
EL1 1641.4 EL2 436.5 ALF 44,68
DIFFERENTIAL COrRECTiONS
TOE -.9885 TRA-Z.4711 TC3 -,0203 BAU .2|78
ROE -.3764 RRA-3.4092 RC3 .4037 FAU .01429
FOE .4698 FRA 2,7971 FC3 -,3072 BSP 15472
BOE 1.0390 BRA 4.2129 BC3 .4042 FSP -686
MID-COUItSE EXECUTION ACCURACY
$GT 2900.3 $GR 3899.8 SG3 275,6
RRT ,9Q$$ RRF -,_86 RTF -,9778
$&B 4940.7 R23 -.044! Hi3 -.9988
SGI 4803.6 $G2 598.7 THA 55.53
LAUNCH DATE NOV 22 19Q8 FLI&HT TIM( 188,00 ARRIVAL DATE HAY g 1969
HELI(XENTRIC CONIC
RL 147.74 LAL .00
RP 108.53 LAP .54
RC 59,985 GL -26.36
PLAN[TOCENTR|C CON|C
C3 20.580 VHL 4.537
LN(H AZNTH LNCH TIMI_
90,00 11 Z4 28
90.00 18 57 44
100.00 12 31 54
IDO.OO 20 28 20
110.00 13 24 21
110.D0 21 57 2
LOL 59,76 VL 2_,794 GAL
LOP 247,21 VP 37.704 GAP
GP 55.49 ZAL 48,13 ZAP
DISTANCE 441.098
5.80 AZL 94,18 NCA 107.47 SMA 129.60 ECC .17205
-3.25 AZP 85,$6 TAb 149.86 TAP 337.33 RCA t07.30
645.58 ETS 324,16 ZAE 127.97 ETE 81.01 ZAC 139.52
DLA -16,43 RAL 21.90 RAD 6567.6 VEL 11.915 PTH 2.12 VMP 5,957 DPA 53.96
L-I TII_ INJ LAT INJ LONG INJ RT ABC INJ AZMTH INJ TIM( PO CST T[M
1643.44 -4.14 10.15 249.81 118,04 11 52 32 1083.4
5403,01 28.02 247,79 256,$2 85.70 20 27 47 4803.0
1450.81 -5.35 352,35 249,15 119,45 13 0 45 850.8
5110.87 29.39 226.16 255.48 84,27 21 53 31 4510,9
1501.13 -8.44 339.14 247.25 123.25 13 46 2 701.1
4833.32 32.97 204.52 255.92 80.4t 23 17 36 4233,3
IHC 4.1776 Vt 30.157
APO 151.$9 V2 34.917
ETC 292.10 CLP -45.44
RAP 346.83 [CC 1.3387








ST 1005.0 SR 1276.9 $S Ii4G.T
CRT .9406 CR$ .9970 C$T .9641
LSA 1971.3 MSA 276.$ SSk 3.6
ELI 1604.2 EL2 272.2 ALF 52.2_
DIFFERENTIAL CORRECTIONS
TOE -.4115 TRA-1.6240 TC3 ,0422 BAU .2835
RDE -.5149 RRA-2,7067 RC3 1,0f94 FAU .04190
r0£ !.01£3 YRA 4.6176 FC3-1,7426 BSP 14747
BOE .6010 BRA 3.2253 BE3 1.0302 FSP -1803
MID-COURSE EXECUTION ACCURACY
SGT 2274.8 $GII 3841.8 SG3 554.3
RRT .959a RflF -,9995 RTF -.9630
S_ 4464.8 R23 -.0569 R13 -,9979
S;l 4430.2 SG2 555,1 THA 59.87
LAUNCH DATE NOV 22 1968 FLIGHT T|NE I?O.OD ARRIVAL D&TE HAY I! I949
HELIOCENTRIC CONIC
RL 14T.74 LAL .OD
RP 106.57 LAP .36
RC 41.981 GL -13,14
PLANETOCENTRIC CONIC
C3 16.776 VHL 4.098
LNCH AZMTH LNCH TIME
90.00 g 23 32
DO.DO 20 22 32
tOO.DO 10 43 1
|OO.OD 21 45 44
110.00 11 47 D
110.00 22 58 15
DISTANCE 447,562
LOL 59.76 VL 21.815 GAL 5,73 AZL 91.93 HCA 190.63 3MA 129.75 ECC .17027
LOP 250.39 VP 37.710 GAP -2.81 AZP 88.11 TAL 149.85 TAP 340.49 RCA I07,66
GP 46.24 ZAL 10.52 ZAF 64.$1 ET$ 332,79 ZAE 137.12 ETE 83.88 ZAC 13!.2g
DLA -3.97 RAL 24.37 RAD 6567,7 VEL 11.754 PTH 2,07 VHP 4.791DPA 45.55
L-I TIME iNJ LAT INJ LONG INJ RT k$C ]_J AZMTM ]NJ TIME PO CST TIM
2050,02 -15.27 31.32 242,20 114,14 g 57 42 1450.0
4940.56 21.47 215.69 263;e$ 71,08 21 44 53 4340,6
1793.62 -16.23 12.00 241.74 115.45 11 12 55 1193.6
4672.20 22.47 195.57 243.47 69.76 23 3 37 4072.2
1593.32 -16.61 355.41 240.34 119.08 12 13 33 993.5
4445.26 25.16 177.15 242,27 66.06 24 12 20 3845.3
DIFFERENTIAL CORRECTIONS
TOE -.5107 TRA-1.2695 TC3 -.010| 6AU .2703
ROE -.6191 RRA-2.3629 RC3 1,2053 FAU .06437
FDE 1.6787 FRA 6.2978 FC3-3,3214 BSP 13444
BOE .6026 BRA 2.6995 BC3 1,2053 FSP -2657
MID-COURSE EXECUTION ACCURACY
$GT 1916.8 $GR 3590.0 $G$ 830.0
RRT .9523 RRF -JH)94 RTF -.9537
SG4B 4059.7 R23 -.0603 R13 -,9976







RAP 353.54 ECC 1.276|








ST 091.7 SR 1325,0 $6 "1544.8
CRT .9764 CR$ .9976 CST .9688
LSA 2216,2 MSA 150.7 SSA 7,3
EL1 1589,0 EL2 150.7 ALF 56.30
LAUNCH DATE NOV 22 1966 FLIGHT TIME 172.00 ARRIVAL DATE NAY 13 1969
HELIOCENTRIC CONIC
RL 147.74 LAL .00
RP 108.60 LAP .17
RE M.032 GL -4.92
PLAN_TOCENTRIC CONZC
C3 |5,697 VHL 3,1412
LNCH AZNTH LNCH TIN[
90.00 8 14 49
90.DD 21 $ 10
100.00 9 37 54
1DD.DD 22 27 45
110.00 10 30 9
110.OO 2_ _ 1
DISTANCE 454,023
LOq.. 59,76 VL 27,$35 GAL 5.67 AZL 90,70 NCA 193,81 SMA 129,89 ECC .16676 INC ,7035 Vl 30,157
LOP 255.57 VP 37.713 GAP --_,$4 AZP 89.32 TAL 149.82 TAP 343.63 RCA 107.97 APO 151.81 V2 34,894
GP 39.84 ZAL 36.78 ZAP 65.34 ET$ 339.$0 ZAE 143.37 ETE 97.3a3 ZAC 125.55 ETC 287.52 CLP -57.09
DLA 3.72 RAL 21.48 RAD 6557.6 VEL tl.708 PTH 2.06 VHP 4.176 OPA 39.34 RAP 355.52 ECC 1.2563
L-I TIM_ INJ LAT INJ LONG INj RT A$C INJ AZNTH INJ T[I_ PO CST TIM INJ 2 LAT INJ 2 LONG
2273.61 -Z0.96 43.25 239.84 109.49 8 52 43 t673.6 -18.11 37.74
4880.43 13.O8 199.83 2_.38 65.73 22 24 16 4086.6 11.66 192.60
t _5.62 -2t.94 23.16 239.46 110.$3 tD 11 2D 140S.6 -18.91 17.68
4 ?9.$4 18.DJ 180,49 237.9| 64.41 23 41 36 38_9,8 12,43 /73.5F
1; 1.53 -24.55 6.60 23tt.26 1t4.56 11 ig 48 1179.5 -21,03 359.43
4228.70 18.33 113,8_ _31._4 60.75 24 42 30 36_8,7 14.49 157.07
ORBIT DETERMINATION ACCURACY
5T 748.9 SR |$3D,B 55 1905.4
CRT .9885 CR$ .9975 C$T .9965
LSA 243g.5 NSA 106,6 5SA 11.7
ELI 1523,g EL2 99.0 ALF 60.TB
DIFFERENTIAL COI_R[_IION$
TDE -.4252 TRA -.9_4 TC3 -.0972 BAU .2655
RDE -.6583 RRA-2,1<_ 6 RC3 1.2154 FAU .08558
FD( 2,6209 FRA 7.7:_J FC3-4.6260 BSP 12391
ROE .7922 BRA 2._214 BC3 1,2175 FSP -3467
MID-COURSE EXECUTION ACCURACY
SGT 15_4.| |641 33_$,6 $&3 ID74.3
RRT ,9574 RRF -.IHIgl RTF -.9362
$GB 3552.5 R23 -.0556 R13 -.9976
$61 3649.1 $62 495.3 THA 65.96
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES f VOL 4 1968-69,
LAUNCH DATE NOV _t 1968
_ELIO,(ENTRIC CO#_IC
NL 147.T4 LAL .DO
NP 108.44 LAP -.DZ
RC 48.131 GL .49
PLAN(TO(EMTRIC CONIC
C3 IS.369 VHL 3.920
L_CH AZMTH LNCH TIME
9O.OO 7 28 14
90.DO 21 38 59
100.00 8 55 51
iOO.OO 22 56 4
110.00 10 11 49
110.00 25 54 35
FLIGHT TIME 174.00 ARRIVAL DATE MAY 15 1969
DISTANCE 460.468
LOt.. 59.T6 VL 27.852 ;AL 5.63 AZL 89.93 NCA 156.98 5HA
LOP 258.74 VP 37.715 GAP -1.89 AZP 90.07 TAL 149.78 TAP
GP 35.21 ZAL 38.48 ZAP 67.76 ET5 345.1! ZAE 147.75 [TE
130.00 [CC .16753 INC .D656 Vi 30.157
346.76 RCA 108.22 APO t51.78 v2 34.883
92.33 ZAC 121.55 ETC 288.69 CLP -62.4|
3.795 DPA 34.49 RAP 357.67 ECC |.Z529







DLA 8.77 RAL lg,SO RAD $567.E VEL 11.694 PTH 2.06 VMP
L-I TIME IN[ LAT IRa LONG IN[ RT ASC IN[ AZMTN IN[ TIME
2428.72 -24.12 55.52 239.08 105.30 8 8 43
4521.92 10.24 190.14 235.72 63.45 22 54 21
2152.81 -25.16 34,88 238.75 106.69 9 29 43
4275.32 Ii.2O 171.$6 235.21 62:10 24 7 17
1908.61 -27.94 15,31 237.70 110.55 10 45 37
4090.08 13.74 153.97 233.73 38.39 25 2 45
DIFFEm(NTIAL CONRECTION5 MID-COURSE EXECUTION ACCUflACY ORBIT DETERMINATION ACCURACY
TOE -.333R TRA -.7101 TO3 -.2422 eAu .2395 5;T ii84.0 S_ 3i33.6 SG3 1294.3 ST 502.8 s_ 1328.7 ss 2242.0
ROE ,.6992 RRA-I.9tD2 RC3 1.1401FAU .09908 RRT .84N_RRF--.9989 RTF -.8980 CRT .9930 CR5 .9972 CST .9988
FDE 3.8099 KRA 0.9386 ¥C3-3.3250 BSP 11005 506 3349.9 R2S -.0468 R13 -.9977 LSA 2667.9 MSA 91.5 SSA 14.8
ROE .7739 61_A 2.0407 BC3 1.1658 FSP -4092 SGI 3313.1 $02 493.2 THA 70.83 ELI 1442.7 EL2 63.1 ALF 66.39
LAUNCH DATE I_V 22 194S9 FLIGHT TIM( 176,00 ARRIVAL DATE NAY 17 1969
HELIOCENTRIC CONIC DI3TAI_[ 468.892
RL 147.74 LAL .00 LOL 39.76 VL 27.863 GAL 5.60 AZL . 89.40 t'_A 200.15 5NA 130.10 ECC .18637 INC .6048 V1 30.|57
RP 108.97 LAP -.21 LOP 269'.91 vP _7.716 GAP -1.44 AZP 90.57 TAL 149.73 TAP 349.88 RCA 108.43 APO 131.77 V2 34.873
RC 84J.274 GL 4_29 GP 3t.67 ZAL 38.82 ZAP 71.29 ITS 349.62 ZAE 130.77 ETE 98.93 ZAC 118.61ETC 286.16 CLP -87.66
PLAN(TO(ENTR I C CONIC
C3 15.515 VHL 3.913 DLA 12.30 RAL 18.08 RAD 6567.6 VEL 11.692 PTH 2.06 VHP 3.534 DPA 30.47 RAP 357.76 ECC 1.2920
LI_H AZNTH LN(H TIME L-I TIME INJ LAT INJ lONG 1NJ RT A$C [NJ AZMTH INJ TIME PO C3T TIN INJ 2 LATINJ 2 LONG
90.00 6 33 42 2544.58 -25.97 63.50 238.09 101.7t 7 36 7 1944.8 -24.09 53.33
90.00 22 2 12 4404.46 $,59 183,44 234.34 62,40 23 15 37 3604,5 2.94 I78.75
100.00 • 21 21 22@1.92 -27.08 42.44 239.61 103.16 8 39 3 166/.9 -25.00 34.25
100.00 25 17 tS 4192.37 7.60 166.09 233.79 61.00 24 26 37 3562.4 3.67 158.50
110.00 9 43 49 2003.88 -30.03 21.93 237.70 107,15 10 17 13 1403.9 -27.39 13.74
1t0.00 0 13 1_ _09$.18 10.22 150.67 232.20 37.20 I 21 45 3393.2 3.82 144.33
DIFFERENTIAL CONRECTIONI
TD[ -.2104 TRA -.4401 TC3 *.3874 BAU
ROE 0.4090 RRA-I.7309
FOE 4.7118 FRA 8.|S04
80[ .7291 BIA 1.8049
z
LAUNCH DATE NOV 22 19§8
HELIOCENTRIC CONIC
RL 147.74 LAL .DO LOL 59.76 VL
RP 108.70 LAP -.40 LOP 263.08 VP
RC 70.43Q ;L 7.09 GP 28.03 ZAL
PLANETC_ENTRIC CON|C
C3 15,391 VHL S.922
LNCH AZNTH LNCH TIME
90.00 6 28 39
90.00 22 29 55
100.00 7 38 3
100.00 23 34 10
110.00 9 22 17
110.00 O 28 22
MID-COq.,RS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
.2341 SGT 790.7 8GR 2939.5 $03 1481.9 ST 366.7 SR 1290.1 88 2510.7
RC3 J.078t FAU .|1128 RRT .7723 RRF -._H)82 RTF -.7740 CRT .9953 CR5 ,9987 CST .9991
FC3-6.2914 BSP 9938 SGB 30_2.5 R23 -.0301 R13 -.9978 LSA 2844.9 MSA 93.2 SSA 15.4
BC3 1.1437 FSP -4709 SGI 3002.8 $G2 490.3 TNA 77.96 ELI 1340.7 EL2 34.1 ALF 74.19
FLIGHT TIME 178.00 ARRIVAL DATE NAY 19 1969
DISTANCE 673.294
27.875 GAL 5.59 AZL 89.00 HCA 203,33 SMA 130.18 ECC .16587 INC .9992 Vl 30.157
37.714 GAP -1.00 AZP 90.92 TAL 149.84 TAP 352.gT RCA 108.58 APO 151,77 v2 34.86Z
38.91 ZAP 75.57 ST5 353.34 ZAE 152.64 ETE ID7.D7 ZAC 116.38 ETC 285.76 CLP -73.40
DLA 14.gl RAL 17.04 RAD 6567.6 VEb 11.695 PTH 2.06 VHP 3.348 DPA 26.98 RAP 357.10 ECC 1.2551
L-I TIN( INJ LAT ]HI LONG TNJ RT ASC IN[ AZMTH IN[ TIME PO CST TIN IN[ Z LAT IN[ Z LONG
2633.93 -27.07 69.96 238.93 98.65 7 10 35 2035.9 -25.59 6|.60
4515.15 3,75 178,41 233.62 61.91 23 32 49 3715.2 -.04 171.78
2147.61 -28.26 46.33 238.72 100.16 8 33 11 1747.6 -26.3T 40.14
4078.70 4.81 160.44 233.04 60.46 24 42 9 3478.7 .84 153.90
2077.79 -31.40 27.26 237.94 104.27 9 56 55 1477.8 -29.12 18,Tg
3921,29 7.54 146.82 231.35 56.36 1 33 43 3321.3 3.09 140.56
DIFFERENTIAL CORRECTIONS
TOE -.0630 TRA -.1514 TC3 -.5485 BAU .2364
ROE -.8818 RRA-I.8140 RC3 1.0103 FAU .12221
FOE 5.5281FRAIO.7708 FC3-6.8784 BSP 9025
ODE .8848 BRA 1.6211 6C3 1.1496 FSP -5247
MID-COURSE EXECUTION ACCURACY
5GT 495.9 SGR 2752.1 8G3 1638.0
RRT .2266 RRF -.9976 RTF -.2286
506 2796.4 R23 -.0048 R13 -.9976
501 2734.5 SG2 482.6 THA 87.59
LAUNCH DATE NOV 22 1988 FLIGHT TIME I80.00
HELIOCENTRIC CONIC
RL 147.74 LAL ,DO
RP IO0.73 LAP -.58
RC 72.872 GL 9.22
PLAN(TO(ENTRIC CONIC
C5 13,$26 VHL S._10
LNCH AZMTH LNCH TIM(
90.DO 6 4 39
90.00 22 38 37
1DO,D0 7 35
100.00 23 48 19
110.00 9 3 10
110.00 0 39 15
DISTANCE 479.674
LOt. 39.76 VL 27.885 GAL 5.59 AZL 88.70 NCA 206.50 5HA
LOP 266.25 VP 37.712 GAP -.36 AZP 91.t7 TAL 149.53 TAP
GP L=_:&_ ZAL 39.22 ZAP 80.37 ETS 356.46 ZAE 153.44 ETE
ORBIT DETERMINATION ACCURACY
ST 1i5.3 5M 1236.4 SS 2729.8
CRT .9914 CR5 .9960 CST .9870
LSA 2997.3 MSA 101.2 55A 15.I
ELI 1241,7 EL2 13.1 ALF 84.7|
ARRIVAL DATE MAY 21 1969
130.24 ECC .16343 INC 1.3036 Vl 30.157
356,03 RCA 108.69 APO 131.79 V2 34.853
116.26 ZAC 114.63 ETC 285.44 CLP -79.24
DLA 16.91 RAL 16.25 RAD _587.6 VEL 11.701 PTH 2.06 VNP
L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME
2710.93 -27.72 75.3_ _39.14 96.02 6 49 30
4_44.24 1.47 174.45 233,$1 _I.72 23 47 21
2417.52 -29.00 33.&0 238.96 97.59 8 15 56
401_.90 2.59 1_6.82 232._8 60.21 24 35 12
2137.42 -32.31 31.$7 238.30 t01.81 9 40 47
388_.77 3,43 143.00 _0._1 36.20 I 43 38
DIFFERENTIAL CORRECTION8 MID-CO_S[ EXECUTION ACCURACY
TD( .1088 TRA .t421 TCS -.7151BAU .248! 8ST 8_6.3 $GR 2337.8 863 1733.1
RD[ -.8470 RRA-1.4&40 RC3 .9578 FAU .13275 RRT -._7_? RRF -.SH)$7 RTF .6731
FD[ 8.1737 FRAIl.331NI FC3-7.4034 BSP 8430 $GI! 2433_4 R23 .02¢3 R13 -.g963
BD[ ._580 BRA 1.4912 BC3 1,1933 FSP -5786 561 259_.4 $02 457.0 TNA 99.66
3.218 DPA 23.81 RAP 356,12 ECC 1.2555








ST 172.0 _ 1159.2 35 2981.3
CRT -.9727 CRS i_.9949 CST -.9896
LSA 3108.3 NSA 111.D 55A 14.3
ELI 1171.2 EL2 39.5 ALF 98.22
129
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4 1968 69,
LAUNCH DATE NOV ZZ 1968
HELIOCENTRIC CONIC
RL 147.74 LAL .DO
RP 101.76 LAP -.77
tic 74.919 GL 10.90
PLAH(TOCENTRIC CONIC
C$ 15,718 VHL 3.965
LNCH AZNTH LNCH TIN[
90.00 5 46 17
90.00 22 50 18
tOO.DO 7 IO 45
100.00 O 4 27
110.00 8 51 14
110.00 0 48 88
FLIGHT TIME 162.00
DISTANCE 486.033
LOL 59.76 VL 27.'892 GAL 5.60 AZL 88.45 HCA 201.67 SMA
LOP 269.42 VP 37.708 GAP -.13 AZP 91,34 TAL 149,40 TAP
GP 24,36 ZAL 39.48 ZkP 85.31 ET$ 339,08 EkE 133.23 ETE
OLA 18.49 RAL 15,86 RAO 6587.6 VEL 11.709 PTH 2,06 VHP
L-i TINE |NJ LAT [NJ LONG [NJRT ASC INJ AZNTH [NJ TiN(
2774.59 -28.09 79.97 239.42 93,73 8 32 32
4186.23 -.41 171.21 233.28 61.69 24 O 4
2476.41 -29,45 57.91 239.29 93.36 8 O 2
3959.64 .79 153.89 232.90 60.12 1 10 27
2187.09 -32.94 35.40 238.76 99.68 9 27 41
382t.72 3.78 141.57 230.73 56.00 1 52 10
DIFFERENTIAL CORRECTIONS
TOE .E9S8 TRA .4493 TC3 -.9024 6AU .24,46
ROE -.8109 RflA-I.S7D9 RE3 .8779 FAU .13700
FDE 6.7581 FRAlI.TU1 FC3-7.5419 BSP 7903
ROE .6779 BRA 1.4426 BC3 1.2390 FIP -6061
MID-COt_8E EXECUTION ACCURACY
SGT 1077.9 $GR 2372,3 SG3 1838.3
RRT -.9010 RF -.9954 RTF ._31
SGB 2605.8 R23 .0384 R13 -.9939
$81 2589.8 $82 431.3 THA 112.94
LAUNCH DATE NOV 22 1968
ARRIVAL DATE NAt 23 19f9
HELIOCENTRIC CONIC
RL 147.74 LAL .00
RP 108.78 LAP -.93
RC 77,194 GL 12.23
PLAN[TOCENTRiC CONIC
C3 15.956 VNL 3.993
LNCH AZNTH LNCH TIME
90.00 5 30 41
90.00 23 E 89
100.00 7 4 33
lO0.OD D 15 14
110.00 B 39 43
110.00 D 58 34
DIFFERENTIAL C(_ItR[CTION$
TOE .4930 TRA .7389
ROE -.3828 RRA-I.2383
FDE 7.|S|4 FRAIl.g479
BDE .7477 BRA 1.4845
LOt. 59.76 VL 27.899 GAL
LOP 272.39 VP 37.704 GAP
GP 22.47 ZAL 39.69 ZAP
DLA 19.77 RAL







130.29 ECC .16525 INC 1.5472 V| 30.157
359.07 RCA ID6.76 APO 151.62 V2 34.844
123.71 ZAC 113,19 ETC 285,J4 CLP -65,07
TC3-1.0843 BAU .2881
RE3 .8048 FAU .13945
FC3-7.5437 BSP 7877
BC3 1.3505 FSP -6262
3.132 DPA 20.86 RAP 554.81ECC !.2587








ST 472.1 SR 1082.9 86 3017.6
CRT -.9858 CRS .9935 C$T -.9982
LIA 3238.4 NSA 119.8 SIA 14.0
EL1 ||79.1 EL2 72.8 ALF 113.35
FLIG_IT TIM( 184.00 ARRIVAL DATE MAY 25 1969
DISTANCE 492.369
5.63 AZL 88.25 NCA 212.84 SNA 130.32 _CC .16531 INC 1.7473 VI 30.157
• 29 AZP 91.47 TAL 149.23 TAP 2.07 RCA 108.77 APO 151.86 V2 34.835
90.84 ETS 1.29 ZAE 152.14 ETE 134.64 ZAC 111.95 ETC 284.85 CLP -90.91
15.23 RAD 8367.6 VEL 11.719 PTH 2.06 VHP 3.084 OPk 18.10 RAP 353.35 ECC 1.26z6
INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CRT TIN INj 2 LAT INJ 2 LONG
84.01 239.77 91.72 6 17 51 2229.9 -27.73 75.38
168.51 233.41 61.75 24 11 27 3537.8 -5.73 161.85
61.67 239.70 93.40 7 46 40 1927,2 -28.93 52.95
151.46 232.71 60.12 1 20 30 3315.7 -4.67 144.95
38.63 23t.28 97.82 9 16 52 1629.3 -31.94 29.70
139.71 230.78 55.89 I 59 40 3166.2 -2.07 133.51
MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
SGT 1102.3 _ 2177.7 3G3 1879.8 ST 788.9 IR 990.8 $S 3097.3
RRT -.9538 RRF -.9936 RTF .9577 CRT -.9860 CRS .99t5 CST -.9992
SGB 2703.7 R_3 .0725 R13 -.9917 LSA 3343.3 MSA 128.2 SSA 15.6
SGI 2675.1 382 392.0 TNA 125.95 EL1 1281.0 EL2 102.g ALF 128.37
LAUNCH DATE NOV 22 1958
HELIOCENTRIC CONIC
RL 147.74 LAL .DO
RP 106.11 LAP -1.13
RC 79.495 GL 13.31
PLANETOCENTRIC CONIC
C3 18._4| VHL 4.030
LNCH AZNTH LNCH TIME
90.00 5 17 17
go.Do 23 13 32
100.00 6 52 29
lOO.OO 0 24 56
110.00 8 30 7
110.00 1 3 46
FLIGHT TIME 166.00
DISTANCE 498.683
LOL 59.76 VL 27.899 GAL 5.87 AZL 88.08 HCA 216.01 SHA
LOP 275.75 VP 37.898 GAP .72 AZP 91.55 TAL 149.05 TAP
GP 20.74 ZAL 39.03 ZAP 98.23 ET6 3.15 ZAE 150,37 ETE
DLA 20.82 RAL 14,94 RAD 6587.7 VEL 11,731 PTH 2,07 VHP
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME
2878.88 -28.32 87.59 240.20 89.92 6 5 16
4099.85 -3.29 186.22 233.72 61.86 24 21 49
2571.89 -29.85 64.98 240.18 91.66 7 35 21
3879.07 -1.94 149.47 232.98 60.17 I 29 35
2286.4_ -33.89 41.47 239.87 96,16 9 7 54
3757.30 1.32 138.20 230.94 55.84 2 6 25
DIFFERENTIAL CORRECTIONS
TOE .6988 TRA 1.0918 TC3-1.2805 6AU .3168
ROE -.5055 RRA-I.14R5 tiC3 .7327 FAU .13926
FOE 7.3840 FRAIl.9093 F¢3-7.4230 BSP 8307
80E .8825 BRA 1.5579 BC3 1.4580 FIP -8346
MIO-COURSE EXECUTION ACCURACY
SGT 2139.5 3GR 1960.5 383 1880.3
RflT -.9701RRF -.9915 RTF .9763
$GB 2915,5 R23 .0717 RI3 -.9907
$81 2893.7 SG2 355.4 THA 137.28
LAUNCH DATE NOV 22 1988 FLIGHT TIM( 188.00
HELIOCENTRIC CONIC
RL 147.74 LAL .DO
RP 108.83 LAP -1.30
RC 81.813 GL 14.19
PLA_TOCENTR|E CONIC
C3 16.571 Vt'IL 4.071
LNCH AZNTN LNCN TiM(
90.00 5 5 41
tO.OD 23 23 40
100.00 8 42 |[
100.00 0 33 47
110.00 8 E2 7
110.00 I 10 LeO
DIFFERENTIAL CORRECTIOH8
TOE .9057 TRA 1.341E
RDE -.4443 RRA-I.0494
FDE 7.4184 FRAIl.8800




ARRIVAL DATE MAY 27 1969
130,54 ECC .16562 INC 1.9158 Vl 30.157
5.04 RCA 108.75 APO 151,92 V2 34.827
142.50 ZAC t10.84 ETC 284.56 CLP -96.66
3.D71 DPA 15.50 RAP 351.86 ECC 1.2673








ST 1105.7 IR 889.9 SS 3130.7
CRT -.9837 CRS .9885 CST -,9995
LSA 3434.0 NSA 136,0 SSA 13.3
ELI 1412.3 EL2 124.9 ALF 141.22
ARRIVAL DATE NAY 29 1969
DISTANCE 504.974
27.899 GAL 3.73 AZL 87.94 PICA 219.17 5HA i30.34 ECC .16617 INC 2.0803 V! 3D.157
37.692 GAP 1,13 AZP 91.80 TAL 148.80 TAP 7.97 RCA 108.68 APO 152.00 V2 34.020
39.90 ZAP 101.57 ET$ 4.70 ZAE 148.12 ETE 149.07 ZAC 109.81 ETC 264.28 CLP-ID2.26
DLA EI.71RAL







14.75 RAD 6507.7 VEL 11.745 PTH 2.07 VHP 3.088 DPA 13.07 RAP 350.43 ECC 1.2727
INJ LONG INj RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INa 2 LONG
90.81 240.70 88.31 5 54 23 2323.0 -28.21 82.55
164.27 234.18 62.00 24 31 22 _182.0 -8.12 157.56
47.95 240.72 90.10 7 25 42 2011.8 -29.36 59.16
147.78 233.38 60.24 1 37 55 3248.4 -6.92 141.21
44.00 140.53 94.68 9 0 28 1699.1 -32.ee 34.92
136.98 Z31.25 55,8r 2 12 34 3133.8 -4.07 130.76
NID-COURa[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
SGT r694.2 SM 1765.8 $G3 1844.4 ST 1413.4 SR 785.3 $S 3124.9
RRT -.9731RRF -JNI82 NTF .9844 CRT -.9793 CRS .984D CST -.9997
S£B 3t07.4 R23 .DGO0 R13 -.9908 LSA 3515.6 NSA 143,2 SIA 13.0
SGI 319D.3 682 330.5 THA 146.42 EL1 1611,D EL2 |39.4 ALF 151.21
TC3-i.4248 BAU ,3480
RC3 .9t16 FAU .13M2
F¢3-?.t|86 BSP 9i09
BC3 1.3708 FRP -6315
129
JPL TM 3399 EARTH--VENUS TRAJECTORIES _ VOL 4 |968-69
LAUNCM DATE NOV 22 1966
HEL IO(ENTRIC CONIC
RL 147.74 LAL .DO LOL 59.7G VL
RP 108.85 LAP -1.47 LOP 2112.011 YP
RC 114.153 GL 14.91 GP 17.62 ZAL
PLANETO(ENTR I C CONIC
C3 16,948 VHL 4.117 DLA 22.45 RAL
LNCH AZNTH INCH TIME L-1 TIME
9O.OO 4 $5 36 2983.09
00.00 23 $5 3 4032.11t
100.00 6 SS 22 2G4?.88
100.00 0 4t 55 3822.91
IID,00 $ 15 26 2528.52
110.00 I 16 _0 $714.71
DIFFEIENT I AL CORRECTIONS
TOE 1.1091 TRA 1.(118T TC3-|.5721 BAU .3aO9
ROE -.S(1t0 iRA -.9479 RC3 .5936 FAU .13|31
FD[ 7.3228 FRAll.3015 FCS-G.TD75 BSP 10J]15
BDE 1.1727 BRA 1.87119 BC3 1.6804 FSP -6175
LAUNCH DATE NOV 22 1_8
HELIOCENTRIC CONIC
RL 147.74 LAL .00
RP IDt. (17 LAP -1.64
RC I(1.50(1 GL 15.48
PLAN(TOCENTR I C CONIC
CS 17.37(I VHL 4.1(19 DLA 23.DR RAL
LNCH AZMTH LNCH TIM( L-; TIM( INJ LAT
gO.OO 4 4(, 52 _'IH)9.94 -27._)
90.00 ZS 41 49. 4004.(11 -(1.19
100.00 (1 25 Sl 2800.79 °29.79
100.00 0 411 27 3901.19 -4.]17
110.00 6 9 ]13 23S5.£2 -34.15
JlO.O0 | _| 52 3899.52 -.89
DIFFERENTIAL CORRECT ION8
TO[ l.$OSt TRA 1.9_ TC3-I.t09i BAU .413(1
ID[ -.$1F9 RRA -.t514 ICS .5297 FAU .1244(1
FOE 7.1149 FRAtQ.8144 FCS-4.ZOID BSP 11522
(1DE 1.$459 BRA 2.0(19t BC]1 1.7904 FSP -5911D
FLIGHT TIN[ lgO.OO ARRIVAL DATE NAY 31 1969
DISTANCE 511.241
27.(19(1 GAL 3.80 AZL 87.81 HCA
37.(1(15 GAP 1.55 kip 9J.62 TAL
59.91 ZAP 106.7(1 [T8 5.99 ZAE
2Z2,$4 SMA 130.311 ECC ,16696 INC 2.1864 vl 30.157
148.]14 TAP 10.89 RCA 10(1,57 APO J52.09 V2 34.813
145.81ETE 154.41ZAC 108,04 ETC Z(14.OD CLP-ID7.63
14.67 RAD 811(17.7 VEL 11.781PTH 2.0(1 VHP 3.1113 DPA 10.(14 RAP 34g.lI ECC I.zTRg
INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TI1_ PO C$T TIN INJ 2 LAT INJ Z LONG
-28.18 93.74 241._7 88.84 S 44 59 23(15.1 -28.30 85.00
-5.35 182.59 234.72 82.111 24 40 111 3452.2 -g.o4 t55.85
-29.87 70.65 241.35 88.69 7 17 30 2047.9 -29.73 61.83
-S.85 148.37 233.89 60.$S I 45 ]17 3222.6 -7.77 139.77
-34.04 4(1.29 241.26 95.$3 8 54 15 t728.5 -33.20 37.15
-.31 1511.N 231.62 55.82 2 18 14 ]1114.7 -4.79 JZ9.77
MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY
SIT 3142.3 SGR 1599.2 $G3 1779.1 ST 170(1._ Si (181.7 SS ]1088.4
RAT -.9749 RRF -.IN!38 RTF .9883 CRT -.9721CRS .9770 C$T -.9997
5_1 3543.7 R_3 .D457 RJ3 -.99111 LSA 3589.8 _8A 149.9 SSA 12.e
$81 3529.3 _G_ 318.8 THA 1113.52 ELi 1(1113.4 EL2 149.1 ALF 158.65
FL|(_IT TIME |92.00 ARRIVAL DATE JUN Z 1969
OISTANCE ]1t7.485
LOL 59.76 VL 27.89(1 GAL 5.89 AZL 87.70 HCA
LOP 295.24 VP 37.977 GAP 1.97 AZP 91.6| TAL
GP 1(1.22 ZAL 39.8t ZAP 11t.78 ETS 7.05 ZAE
2211.50 SMA 130.32 ECC .16799 INC 2.29(10 vI 30.157
148.24 TAP 13.75 RCA 10(1,42 APO 152.21 v2 34.807
142,98 ETE 15(1.66 ZAC 107,92 ETC 2(13.78 CLP-112.73
14.87 RAO 6547.7 VEL 11,780 PTH 2.00 VMP 3.204 DPA 0.81 RAP 347,98 ECC 1.2860
ZNJ LON£ INJ iT ASC INJ AZMTH INJ TIME !_0 CST TIN INJ 2 LAT INJ 2 LONG
IHD.48 241.92 85.51 5 36 52 2399.9 -28.32 87.78
181.1(1 235.38 62.31 24 49 5(1 3408.8 -9.82 154.40
73,07 24Z,D4 87.41 7 JD 52 2DOD.8 -29.83 64.27
145.19 234.51 60.43 I $2 4(1 3201.2 -(1.48 I38.57
40.37 24_.07 92.11 (1 49 10 175_.2 -33.46 39.19
135.19 ES_._t 55.83 2 25 $2 ]1099.]1 -5.]17 I28.gr
M|D-COURS[ IX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY
8GT $425.1 _ |415.0 SG3 1691.8 ST 1983.8 SR 582.3 SS $022.0
RRT -.97|$ RRI r -.9774 RTF .9907 CRT -.9604 CRS .9859 CST -.9998
_GI) $995.Z R23 .0332 R13 -.9923 LSA 385(1.2 MSA 158.2 $$A JZ.6
$G! 5882.3 SG2 316.7 TflA 158.96 ELI 2061.6 EL2 156.2 ALF 164.16
LAUNCH DATE NOV 22 1968
HEL1C)(ENTR|C CONIC
RL 147.74 LAL ,DO
RP 109.(15 LAP -1.60
RC 89.877 _L 15.94
PLANETOCENTIIC CONIC
C$ 17.(158 VHL 4.228
LNCH AZMTH LNCH TIME
90.00 4 $9 2D
90.00 23 50 1
tOO.DO 6 19 30
IOO.OO D 58 27
110.00 $ ]1 24
110,00 I 27 2
FLIGHT TIME 194.00 ARRIVAL DATE JUN 4 1969
DISTANCE 5211.705
LOL ]19.75 VL 27.892 GAL 5.99 AZL 67.80 HCA 228.67 SHA 130.29 ECC .I6927 INC 2,3§8Z v! 50.157
LOP 28(1.40 VP 37.659 GAP 2.38 AZP 91.58 TAL 147.91 TAP I8,58 RCA 108.25 APO 152.34 V2 34,802
GP 14,94 ZAL $9.75 ZAP t18.52 ET$ 7.92 ZAE 140,]17 ETE 162.03 ZAC 107,02 ETC 263.50 CLP-117.53
DLA 25.61RAL 14,75 RAD 65a7.7 VEL 11.800 PTM 2.09 VHP 3.29(1 OPA 7.DO RAP 347.05 ECC 1.2939
L-1 TIME INJ LAT INJ LONG INJ RT A$C [NJ AZNTM INJ T_ME PO CST TIN [NJ 2 LAT INJ 2 LONG
3034,03 -27.78 99.90 242.6d 84.28 5 29 ]14 2434.D -28.28 9D._7
39(15.42 -6.83 159.96 23_.13 62,45 24 58 26 35(15.4 -10.47 153.16
27tl.06 -29.6(1 75.32 242.82 86.211 7 4 41 2111.1 -29.88 68.52
3785.82 -5.18 I44._1 235.2_ 80.52 I 59 3J 3183.6 -9.05 137._9
2379.72 -34.17 50.28 24_.95 90.97 (1 411 4 1779.7 -33.66 41.08
3(1(17.72 -1,]14 1114.57 232.85 _]1.(14 2 2(1 30 5087.7 -5.(11 128.34
DIFFERENTIAL CORtECTIONS flID-COUR$[ EXECUTION ACCURACY
TOE 1.4938 TiA 2.1329 TCS-l.80_O BAU ,445(1 8_T 4048.9 8r_ 12_!.]1 883 11190.7
ROE -.2S(1(1 RRA -.77711 RC3 .4711 FAU .11(139 RRT -.9_44 _ -._190 RTF .992D
FDE 8.(12Sl FRAIO.2(112 FC3-5._4_4 BSP 12528 8Ge 424_.3 R23 .0239 R13 -.9928
BDE 1.91S7 BRA 2.2702 BC5 1.8664 FSP -5651 SGI 42)0.1 $82 320.7 THA 163.12
LAUNCH DATE NK_V 22 19(18 FLIr_IT TIM( 198.00
HELIOCENTRIC CONIC DISTANCE 5_9.8_
RL 147.74 LAL .00 LOL 59.7$ VL 27.888 GAL (1.1t AZL 87.]11HCA 2111.83 SMA 150.211 ECC .17078 INC 2.4(190
RP 10(1.90 LAP -1.98 LOP 291.]17 VP 37.8(11 GAP _.80 AZP 91.54 TAL t47.55 TAP 19.59 RCA t0(1.00 APO 152.49
RC 91.2118 GL J(1.30 GP 13,74 ZAL 39.]18 ZAP 1Z0.99 ET$ 8.83 ZA[ 137.86 ETE 164.7D ZAC lO8,17 ETC 283.29
PLAIq[TOCEMTR1C CONIC
C$ 1(1.$1(1 VNL 4.209 DLA 24.07 RAL 14.91"RAD 8567.7 V(L 11.823 PTH 2.09 VHP 3.4tS DPA 5.40 RAP ]146.54
LNCH AZMTH LNCH TIME L-! T_M( ZNJ LAT |MJ LONG |NJ RT A$C INJ AZMTH |NJ TIM( PO C$T TIM INJ 2 LAT
SFO.O0 4 $2 ]15 $085.89 -27.5S 101.t9 243.45 (13.18 5 23 59 24(15.7 -20.21
(10.00 O 1 37 3947.48 -7.39 1"58.93 234.98 82.59 1 7 45 3367.7 -11.01
100.00 (1 14 12 275_.0S -29.]15 77.39 243.18 85.55 (1 59 51 21119.0 -29.69
IO0.OD 1 3 O 3789.55 -5,_3 143.44 23_.02 80.59 2 5 49 3189.6 -9.51
110.00 $ I 4(1 2402,39 -34.1(1 52.05 243.91 89.93 8 41 51 1802,4 -33.B2
1tO.DO t 5_ 53 3478.97 -1.48 13_.12 23_.56 35.85 2 33 12 3079.0 -8.15
DIFFERENTIAL CORRECTION_ MID-COURSE [X[CUTION ACCURACY
TOE 1.(1(10(1 TRA 2,35_ TC3-1.980_ SAP .4815 $GT 44|7.9 _ !12J,4 $83 1478,1
ROE -.1953 RRA -.70L_2 RC3 .4247 FAU .t1045 RRT -.9537 RRF -.9573 RTF .993D
FDE $.4275 FRA 9.8241 FC3-5.1945 BSP 13983 _ 4557.9 R23 .0187 Rt3 -.991111
BDE 1.$720 BRA 2.4813 BC3 1.9577 FSP -5481 3G| 4548.1 8G_ 327.9 THA 16(1.52
ORBIT DETERMINATION ACCURACY
sT 223(1.2 SR 49o.5 ss 2939.s
CRT -.9416 CRS .94(11CRT -.9998
LSA 3722.3 MSA 1(12.D SSA IZ.4
EL1 22(111.? EL2 161.8 ALF 168.Z7













ST 2448.4 SR 4D4.1 S$ 2521.3
CRT -.g085 CRS .9168 CST -.99gB
LSA 37113.7 MSA 16(1.1SSA 12.1
EL1 2475.9 EL2 167.D 4LF J71.43
130
JPL TM 33-99 EARTH-VENUS TRAJECTORIES _VOL 4 1968-69,
LAUNCH DATE NOV 22 1969 FLIGHT TIME 198.00 ARRIVAL DATE JU_ B 1969
HELIOCENTRIC CONIC DISTANCE 538.071
RL 147.74 LAL .DO LOL 59.76 VL 27.879 GAL 4.25 AZL 87.43 HCA 234.99 SMA 130.20 ECC .17255 INC Z.5722 V! 30,157
RP IOR.RZ LAP -2.11 LOP 294.73 VP $7.152 GAP 3.21 AZP 91.4| TAL 147.16 TAP 22.15 RCA 107.73 APO 152.67 V2 34.793
RC 93,644 GL 14.5R GP 12.68 ZAL 39.3Q ZAP 125.15 ET$ 9.25 ZAE 135.49 ETE 166.91ZAC 105.34 ETC 283.12 CLP-|ZS.I8
PLAHETOCEMTRIC CONIC
C$ lg.OO3 VHL 4.359 DLA 24.4Q RAL 15.13 RAD 1587.8 VEL ||.84| PTH 2.10 VHF 3.544 DPA 4.D3 RAP 345.86 ECC 1.31Z7
LNCH AZMTH LN£H TIME L-! TIME INJ LAT INJ LONG ;NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG
90.00 4 27 28 3095.23 -27.89 103.31 844.34 88.13 5 18 3 2495.2 -29.1D 94,74
90.00 g 8 49 3955.35 -7.84 150.14 837.91 62.70 1 14 43 3353.3 -11.44 151.30
lO0.OO e g 32 2765.09 -28.37 79.30 844.88 84.16 6 55 57 8t63.1 -Zg.87 70.53
100.00 1 9 7 3758.72 -8.00 148.83 838.9! 80.66 2 11 45 3158.7 -9.86 136.18
liD.DO T 59 2 2483.58 -34.17 33.71 844.88 88.95 8 38 85 1883.6 -33.94 44.47
110.0D I 38 26 3673,01 -1.90 133.81 854.37 55.86 Z 37 39 3073.0 -6.37 127.57
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.8344 TRA 2.5_48 TC3-1.9577 BAU .5083 SGT 4771.8 8Gm 990.7 $G3 1370.4 ST 2882.9 SR 338.2 8S 2735.1
ROE -.1438 RRA -.6414 RC3 .3733 FAD .01H)88 RRT -.8393 RIF -.9481RTF .9938 CRT -.8590 CR8 .8892 CST -.9998
FDE S.0978 FRA 9.0771 FC3-4.3889 BSP 14981 $¢dl 4875.4 R83 .0130 R13 -.R935 LSA 3888.2 NSA 173,0 SSA 12.3
BDE 1.8420 BAA 2.8783 BC3 t.8830 FSP -50t7 $G1 4883.8 882 338.4 THA 168.81 ELI 8878.6 EL2 171 .1 ALF 173.78
LAUNCH DATE NOV 22 1868 FL%GHT TIME L_DO.DO ARRIVAL DATE JUN 10 1969
NELIOCENTRIC CONIC DISTANCE 542.817
RL 147.74 LAL .00 LOL 59.78 VL 87.871 GAL 8.40 AZL 87.35 H(A 238.16 SMA 130.14 ECC .17457 INC 2.6492 V1 30.157
RP 1041.93 LAP -Z.23 LOP 897.89 VP 37.143 GAP 3.83 AZP 91.40 TAL 148.73 TAP 84.89 RCA 107.42 APO 152.88 V2 34.709
RC 94.038 GL 18.77 GP 11.71 ZAL 38.09 ZAP 129.08 IT8 9.77 ZAE 133.89 ETE 18_.Ag ZAC 104.55 ETC 282.99 CLP-13D.D4
PLANI[TOCENTRIC CONIC
C3 19.178 VHL 4.431 DLA 84.79 RAL 15.42 RAD 9847.8 VEL 11.877 PTH 2.11 VHP 3.898 DPA Z,87 RAP 345.81 ECC 1.323R
LNCH AZNTH LNCN TIME L-i TIME INJ LAT |NJ L_ INJ RT _ INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG
im.OD 4 R3 1 3t£2.82 -87.01 105.29 1_5.$t 81.17 5 15 4 8322.8 -27.98 99.74
90.00 O 15 33 3048.28 -8.18 |57.50 259.82 82.80 I 81 18 3342.3 -11.77 150.66
100.00 8 8 28 878R.$7 -28,18 81,00 245.83 85.23 8 52 38 8188.4 -29.82 72.34
100.00 I 14 48 3750.95 -8.25 142.40 257.97 10.7t 8 17 Lit) 3150.9 -10.11 135.74
110.00 7 57 O 8445.44 -34.13 55.29 841.00 89.03 8 37 44 1843.4 -34.03 46.01
110.00 I 40 44 $888.14 -2.05 133._ 1_,!8 55.97 2 41 54 3088.8 -8.5D 127.39
DIFFERENTIAL CORRECTION8 MID-COUItI_ EXECUTION ACCURACY _BIT DETERMINATION ACCURACY
TDE 1.9183 TRA 2.8184 TC3-1.1tt8 BAU .531| SGT 5018.4 _ 995,1 983 1283.9 ST 8848.0 _t 278.7 SS 2835.0
ROE -.0944 _ttA -.SIGH) RC3 .31_)8 FAU .D8984 I_T -.Ir_ RRF -._2t RTF .9933 CRT -.7765 CR$ .7892 CST -.9998
FOE 5.7357 FRA 8.3203 FC3-3.8304 B_ 1590| 889 518|.5 R25 .0100 R13 -.8934 LSA 3885,9 NSA 177.8 SSA 12.3
BD[ 2.0008 BRA 2.8788 BC3 2.01tlD FIP -41128 SGI 5t48.7 5G2 345.8 THA 170.78 ELi 2856.2 EL8 175.1 ALF 175.64
LAUNCH DATE HOV 22 1988
MELIOCENTRIC CONIC
RL 147.74 LAL .DD
RP 108.84 LAP -2.31
RC 88.43l GL 18.10
PLA_TOCENTR|C CONIC
C3 20.428 VHL 4.520
LNCH AZNTH LNCH TIME
9O.OO 4 18 29
90.00 O 21 48
100,00 | 3 52
100.00 I 20 8
110.00 ? 55 41
110.00 1 44 48
FLIGHT TIME 8O_.OO ARRIVAL DATE JUN IZ 1969
DISTANCE 548.335
LOt. 59.78 VL 27.882 GAL 8.57 AZL 67.28 H'CA 241.38 8MA 130.08 ECC .17685 INC 2.721| VI 30.157
LOP 301.05 VP 37.834 GAP 4.05 AZP 91.31 TAL 148.88 TAP _7.59 RCA 107.07 APO 153.08 VZ 34.787
GP 10.83 ZAL 3|.77 ZAP 158.88 ETS 1D._2 ZAE 131.28 ETE 169.84 ZAC 103.78 ETC 282.90 CLP-155.EZ
DLA 25.05 RAL 15.78 RAD 8587.8 VEL 11.908 PTH 2.12 VHP 5.882 DPA 1.90 RAP 345.58 ECC 1.3362
L-| TIME INJ LAT INJ lONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3148.57 -ZS.73 107.t2 848.36 80,30 5 11 58 2849.e -87.8D 90.81
3834.33 -8.43 157.05 840.00 88.87 I 27 83 3334.3 -12.0D 15D.2D
2812.08 -88.98 82.75 848.75 82.38 8 50 44 £818.1 -89.74 74,DZ
3748.07 -8.42 142.13 250.91 60.74 2 82 34 3148.1 -1D.27 133.46
2482.28 -34.08 58.78 847.30 87.18 8 38 43 1888.2 -84.1D 47.48
3888.88 -2.D7 133.58 838.28 55.87 8 45 57 3088.7 -8.33 127.3A
DIFFERENTIAL C(_tRECTION8 MID-COUltI[ EXECUTZON ACCURACY 01181T DETERMINATION ACCPRACY
TDE 2.1500 TRA 3.0304 TC3-Z.0088 BAU .3548 SGT 3338.4 8Gm B01.8 $83 1181.1 ST 3008.3 SR 234.3 83 _530.4
ROE -.0482 RRA -.3388 RC3 .2989 FAU .08057 II_T -.8955 RRF -.IFi85 RTI r .9932 CR7 -.8448 CR$ .8805 CST -.9898
FDE 5.3_49 FRA 7.9853 FC3-3.4147 BBP 18942 SGB 5418.0 RZ3 .0077 R13 -._33 LSA 3933.7 NSA 182.4 $SA I2.4
BDE 2.1503 BRA 3.0779 BC3 _.D308 FSP -427D 3G1 540$.4 $G2 353.8 THA 178.34 ELI 3012.1 EL2 179.0 ALF 177.11
LAUNCH DATE NO9 Z2 1998 FLIGHT TIME 204.00 ARRIVAL DATE JUN 14 1969
HELIOCENTRIC CONIC DISTANCE 554.488
RL 147.74 LAL .DO LOL 59.78 VL 87,852 GAL 8.75 AZL 87.21HCA 844.48 SMA 130.0t ECC .17941 INC 2.7887 Vl 3D.I57
RP 108.94 LAP -2.52 LOP 304.8t VP 37._5 GAP 4.48 AZP 91.20 TAL 145.79 TAP 30.87 RCA t06.88 APO 155.33 V8 34.785
RC 100.887 GL 18.97 GP IO.O4 ZAL 38.41ZAP 158.00 ET$ 10.83 ZAE 1_9.44 ETE 170.98 ZAC 103.05 ETC 288,14 CLP-136.94
PLAI_ETOCENTRIC CONIC
C3 21.282 _HL 4.811DLA 25.28 RAL 18.|8 R_ 1517.R VEL 11.943 PTH 2.13 VHP 4.043 DPA 1.12 RAP 345.75 ECC 1,3499
LNCH AZMTH LW(H TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 4 18 51 3178.42 -2$.45 10_.B_ 247.30 79.49 S 8 43 2372.6 -87.83 100.38
90.00 O 27 37 3929.47 -8.3$ t51.77 2d_.|$ $2.81 I 35 8 332R.5 -12.15 149.91
lOO.De 8 8 5 2833.34 -29.79 14.29 247.94 81.59 8 48 18 8233.3 -_9.85 75.80
100.00 1 23 4 3743.98 -l.41 14_.D_ 240.05 _0,_ 2 27 28 3144.0 -1D.34 135.34
110.00 7 5459 £400.D_ -_1.01 58.11 9_18.39 80.34 8 35 19 1880.1 -34.14 48.87
110.00 I 48 _H_ 3870.01 -2.08 133.89 £$7.2$ 55.87 8 48 49 3070.0 -8.48 127.41
DIFFERENTIAL CCIIRECTIONS MID-COURI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE 2.1933 TRA 3.8401 TC3-2.0105 BAU .57|3 8ST 8901.3 M 7_4.1 $83 1064.5 5T 3147.7 SR 805.1 88 2428.5
ROE -.0052 RRA -.4_9 RC3 .2_09 FAU .07223 RflT -.R4141RRF *.9147 RTF .9931 CRT -.4531CRS .4722 CST -.DR97
FD[ 5.0008 FRA 7.4_08 FC3-2._412 8_ 17711 $_B 5_48.8 Rt3 .0058 RI3 -.8931 LSA 3975.3 NSA 186.7 88A 12.4
BOG Z.£984 BRA 3.2780 BC3 2.0874 FSP -3951 8G1 5837.3 $G8 382.1 THA 173.80 ELI 3149.1 ELI 182.8 ALF 178.30
131
JPL TM 33-99 EARTH-VENUS TRAJECTORIES I VOL 4 1968-69_
LAUNCH DATE NOV l| 19QI FLIGHT TIRE 206.00 ARRIVAL DATE JUN 16 ]969
HELIOCENTRIC CONIC DISTANCE 560.A|8
RL I4?.?& LAL .DO LOt. 53.7S VL 27.841 GAL l.tl AZL IT.15 HCA 247.64 SHA 123.93 ECC .18224 INC Z.8529 v! 30.157
RP 109.95 LAP -2.14 LOP 307.3? VP 37.415 GAP 4.91AZP 91,09 TAL 145.28 TAP 32.91 RCA tOg. Z5 APO 153.8| ¥Z 34.784
RC tO3.tAO GL IS.98 GP 9.34 ZAL 39.01ZAP 139.11ETS 11.01ZAE |27.7| ETE 171.8| ZAC 102.34 ETC IRE.iF CLP-140.01
PLANCTOCENTRIC CONIC
C3 21.188 VHL 4.7|0 DLA 25.48 RAL ||.SO RAG 1517,9 VEL |1.981 PTM 2,14 VHP 4.23# DPA .SO RAP 546.10 ECC 1.3G52
LNCH AZNTH LNCH TIN# L-I TIN[ INJ LAT
90.00 4 15 4 3195.03 -21.11
9O.O_ 0 32 5t $917,14 -$,14
_OO.O0 9 t 3 2#55.3l -te.se
100.00 I 29 3? 3?44,59 -4.4T
110.00 7 54 33 14#7.13 -$3.19
tin.DO I 51 17 34?3.32 -I,ge
DIFFERENTIAL CCQRECTION#
TOE 2.4297 TRA 3.448t TC3-|._# BAU .315#
ROE .0349 RRA -.460| RC3 .1319 FAU .0#443
FOE 4.9708 FRA 7.0171 FC3-2,314| BlIP l#StO
BDE Z,4300 lIRA 3.47R# BC3 £.D095 FSP -3414
LAUNCH DAT( NOV tZ 19##
HELIOCENTRIC CONIC
RL 147.7& LAL .00 LOt. 59.79 Vk
RP |09,95 LAP -t.?| LOP 310.54 VP
RC lOS.I L43 T_ i#,t4 GP 9.70 ZAL
PLANETOCENTIIC CONIC
C3 23.£19 k_L 4.111 OLA £5.41 RAL
LNCH AZNTH LNCH TIME L-I TIM(
90.D0 4 t4 7 $£15.1_1
O0.O0 O 3? 4# 3iriS.I#
tOO.D0 9 O 45 1t71.10
100.00 I 33 49 3747.#J
tlO.O0 ? 53 II 1513.53
llO.O0 i 55 45 3071.13
DIFFERENTIAL COItRECTION8
TO[ £.3907 TRA $.i|_ TCS-t.li51 |AU .4133
RDE .OlPII RRA.-.4177 R¢5 ._1 FAU .057_0
FDE 4.3331 FRA' 4.3135 FCS-_._Jel IkSP I9131
8D( E.3417 IRA 3.gilt IC3 1,17#E F#P -33|9
INJ LONG INJ RT AgC INJ AZNTH INJ TIN[ PO CST TIM [Na 2 LAT XNJ ZLON;
1/0.59 249.75 70.75 5 8 19 2595.0 -27.45 101.96
154,97 24£.3# 91._3 I 31 24 33_7.6 -12.2o 149.8o
95.74 249.22 90.#5 9 48 37 it53.3 -2#.55 ?7.07
142.05 241.11 90.73 2 32 2 3144,6 -IO.32 135.38
59,44 til.ll 93.39 8 36 31 lSi7,1 -34.17 50.Zo
133.83 131.57 53,89 2 53 30 50?3.5 -6.35 12?.6o
N|D-COUlUM[ ExECuTICN ACCURACY ORBIT DETERMINATION ACCUNAC_
SGT 5818.3 _ 959.0 $G3 974.9 ST 3299.1SR 190.9 Is 2325.z
R_T -,81_1I RRF -.1|40 RTF .g929 CRT -.2158 CR3 .2373 CST -.9997
SG_ 5855,5 R_5 .0043 R|3 -.gilt L_A 4010.8 NSA 190.7 SSA 12.5
3G| 5145.1 94t 34t,7 THA 174,63 EL/ 5299.4 EL2 189.5 ALF 17g.Z8
FLZGHT T|N[ L_OI.DO ARRIVAL DATE JUN 18 1969
DISTANCE 543.511
IT.ILL9 GAL T,19 AZL 87.00 14CA
37.J04 GAP 3.55 AlP 90.94 TAL
37,57 ZAP 141.00 ETS 11.38 ZAJE
250.80 IMA 129.64 ECC .18537 INC Z.9143 Vl 3D.157
144.74 TAP 35.54 R#A t05.77 APO IS3,91 V_ 34,78_
129,19 ETE 17t.53 ZAC t01.65 ETC 292,8_ (LP-14Z.SS
17.09 RAO 5547,1 V[L 11.015 PTH
INJ LAT INJ I_ |NJ RT ASC INJ AZNTH INJ T|NE
-15.17 Ill,IS £$0.04 71.D7 5 7 43
-l.lO t54.74 243.H 92.92 I 43 15
-18.37 87,10 150,51 IO,I7 9 48 37
-l.Jl 141,1_ f41,45 90,73 2 59 17
-$3.I4 10.71 151.41 84.82 # 37 14
-1.#7 134.13 150.|5 55.85 2 37 Z
MID-COURO[ EXI[CUT[ON ACCURACv
IGT 11010.1 _ 004.0 EGg $92,_
RRT -.7111RRF -.7101 RTF .llt5
5040.S R£5 .0030 HI3 -.t11£5
SGI t019.l S(_ 374.3 THA 175.49
1.15 VHP 4,445 DPA .03 RAP 346.63 ECC 1.3821








ST 337|.8 S_ 19#.9 $S 2227.6
CRT ,0150 CRS -.0023 CST -.999_
LIA 4O4J.O N#A /94.5 3SA 12.6
ELl 3371,9 EL2 189.8 ALF .DO
LAUNCH DATE NOV 29 1999 FLIGHT TZk_ _IO.DO ARRIVAL DATE JUN 20 till
HELTOCENTgIC CONIC
RL |47.74 LAL .DO
RF lOg.IS LAF -E.99
RC 109.045 GL 19,95
PLANET(X(NTRIC CONIC
C3 _4,359 VHL 4.935
LN(H AZMTH Lk_H TIM(
90.00 4 13 5#
90.00 D 42 7
lO0.O0 9 1 ?
100.00 I 37 39
110.00 7 3# 19
|IO.O0 I 58 37
DIFFERENTIAL CORRECTIONS
TOE 2.i974 TRA 3.11_|
ROE .1072 RRA -.319l
FOE 4.0951FRA 9.t013
BDE 2.#9D9 _A 3.gin
DISTANCE 571.519
LOt. 59.74 VL 17.814 GAL 7,45 AZL 07.03 HCA 233.9_ IMA 129.75 ECC .19980 INC E.9733 Vl 3D.IST
LOP 313.70 VP 37.557 GAP 5.80 kZP _0.81 TA_ 144.17 TAP 39,t3 RCA 105.25 APO 154.25 V2 34,785
GP 9,|4 ZAL 37.09 ZAP 144.4I ETi 11.73 ZA[ 124.24 ETE 173.14 ZAC IOO.gl ET( 292,95 CLP-145.52
TC3-1,_I|I BAU .9184
RC3 .1393 FAU .05070
FC3-1.SD20 BSP 1_1189
Be3 1.130# F#P -3040
DLA 25.73 RAL 17.51RAD S51_i,O VEL 12.D72 PTH 1.16 VHP 4.969 DPA -.29 RAP 347.3_ ECC 1.40o8
L-I TIM( INJ LAT INJ LOI_G INJ RT kSC |NJ AZNTH INJ TIN[ PO C#T TIN INJ _ LAT INJ Z LONG
3E35.23 -23,5t t13._0 251.43 77,45 5 7 54 293_.2 -_7.07 104.95
3#3t.91 -8.47 154.97 245.00 91.80 I 47 40 3332.9 -12.05 150.|1
t#ll.ll -EO.19 88.37 tit.Dr 70.53 9 49 17 2299,9 -29.3_ 79.76
3755.58 -6.17 141.33 143.79 60.19 2 40 13 5153.4 -tO.D3 135.89
25t9.40 -33.73 II.|M 251.I5 8d.lO 9 38 Zl |929.4 -34.19 52.72
3499.75 -1.39 134.51 140.79 55,8d 3 O 24 3089.9 -S.e5 128.29
NID-COURI( EXECUTION ACCURACY ORBIT DETERNINATiON ACCURACY
SIT llIO.$ _ 510,0 $$3 017.3 ST 3440.5 8R 19R.3 IS 2J34.e
RRT -.71_1 I_ -.7173 RTF .991_ CRT ._295 CRS -.2037 CgT -.9997
SGl| t105,9 R13 .0019 RI3 -.9922 LSA 409#,0 NIA 197,9 9SA 12.6
$£1 4t93.# 8_2 59t,4 THA 179.11 ELI 349D.6 EL2 193,0 ALF .76
LAUNCH DATE klOV 21 1_4J9 FLIr_T TIN[ 212.00 ARRIVAL DATE JUN 22 1989
HELIOCENTRIC CONIC DISTANCE 370,982
RL 14?,74 LAL .00 LO_ $9,79 VL IT.got GAL 7.70 AZL 19.97 HCA
RP lO#.14 LAP -£.15 LOP 314.t9 VP 37.547 GAP 9.15 AZP 90,I1 TAL
RC 110.449 GL 19.72 GP 7.13 ZAL 59.5t ZAP 14?._0 ET# 12.14 ZAE
PLANETO_ENTRIC CONIC
C3 25,923 Veil 5.OI1 DLA 25.11RAL ll.ll RAD 95M.D VEL 11.124 PTH
LN(H AZNTH LN_H TIN[ L-I TIN( INJ LAT INJ _ INJ RT A_C INJ AZNTH INJ TIN[
t)0.00 4 14 37 3155.17 -lt.31 114.45 231.91 79.90 5 # 50
IO.OO O 43 39 3131.07 -l.tI 157.57 141.40 91.82 I 51 59
100.00 9 2 I tRO#.S4 -27.95 89,57 153.54 76,1)4 9 50 54
100.00 I 41 8 3791.83 -5.89 143,01 245.12 60.64 2 43 49
liD.DO 7 37 45 £544.7l -33.91 93,It t54.59 83,40 8 40 IO
110.O0 t 2 O 3191.34 -1.D1 135,O2 241.0t 55.95 3 3 39
DIFFERENTIAL CORR[CTICN8 fflD-COUItS[ [X_CUTICN ACCURACy
TOE 2.#|01 TRA 4,0#94 TC3-1.1_ _AU .Ei412 _gT 13_0.# #GR 513,1 SG3 749.9
RD[ .1409 RftA -.3719 RC3 ,t_I7 FAU .D441R RRT -,l?Ol RRF -.t_tt RTF .9918
FOE 3.7971 FRA 3.9919 FC3-1.SIO0 B_P 204t5 $GB 9331._ Rt3 .0009 RI3 -.9918
9DE 2.$139 INtA 4.1D24 BC3 1.9749 FSP -9799 $G| $340.3 SG2 59?.3 THA 176.D2
257.12 SlgA 1_9.93 ECC .19257 INC 3.0304 VI 30.157
i45.58 TAF 40.TO RC4 104,99 APO 134.42 VZ 34,_84
123.73 ETE 173.64 ZAC I00.34 ETC 282.#0 CLP-149.DD
!.17 VHP 4,_:)0 DPA -.SD RAP 348.13 [CC 1.4217








ST 3534.# _R 21t,4 SS Z04_.3
CRT .3#49 CR$ *.3929 CIT -.9997
LSA 4o94,_ MSA 201.0 SSA 12.7
EL1 3535.8 EL2 lgg.0 ALF 1.33
132
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4 1968 69
LAUNCH DATE NOV Zt 1968
MELIOCENIRIC CONIC
RL 147.74 LAL .00
RP 108,9,4 LAP -3.04
RC 111,844 GL 11.58
PLAHI[TO¢[NTRI( CONIC
C3 ET.D3| VHL §.19t
LNCH AZMTH LNCN TIM_
90.DO 4 11 D
90.00 O 49 19
100.00 S 3 45
100.00 1 44 15
11o.0o 7 51 $8
liD.DO Z 4 51
FLIGHT TIN( 214.00 ARRIVAL DATE JUN 14 |960
DISTANCE 584.409
LOt. 59.76 VL ZT.TI8 GAL e.OO AZL ll.II HCA |E0.28 SMA 119.55 ECC .19688 INC 3.0862 VZ 30.151
LOP 3E0.03 VP 3T.D7t GAP |.72 AZP tO.SZ TAL |4|.98 TAP 43.28 RCA ID4.D7 APO 155.03 V2 34.786
GP 7.17 ZAL $4.05 ZAP 149.55 ETI 1E.55 ZAE 122.QA ETE 174.07 ZAC 19.72 ETC 182.98 CLP-150.31
DIFFERENTIAL CORRECTIONS
TOE Z.9217 TRA 4.3075 TC3-1.8040 BAU .g541
ROE .1724 NRA -.$41)0 RC3 .1431FAU .O3t19
FOE 3.5515 FRA 5.5475 FC$-1.2584 BRP 21058
ROE z.9548 BRA 4.$11g BC3 1.8101FSP -1575
DLA 15.88 RAL 18.77 MAD 85U.| V[L 12.181 PTN 2.19 VHF 5.t47 DPA -.59 RAP 349.07 ECC 1.444_
L-I TIN( INJ LAT IMJ LONG INJ RT A$C IMJ AZMTH INJ TIH[ PO C3T TIM INJ Z LAT ]NJ 2 LOqG
3Eii.TI -25.03 11_.51 254.47 73.17 S 10 }0 1381.8 -26.69 |01.$0
3148.33 -7.95 157.$4 |47,35 32.73 1 55 9 $343.g -11.54 151.1O
tltt.3t -17.73 30.70 25J.14 78.38 $ 31 17 1311.4 -_i.O0 12.15
3772,50 -5.54 143,E0 E41.54 80.53 | 47 7 3172.5 -9.41 134.g8
E559.81 -33.41 04.28 251,25 82.75 3 41 18 $15i. B -34.14 55.08
3707.83 -.57 135.41 E43.41 55.8_ 5 6 Sl 3107.3 -5.05 12t.4O
NID-COUIt$_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
_T 1412.8 8_t 41_.8 SG3 688.8 ST 3593.0 lkq 129.3 83 1962,2
RRT -.B7 RRF -.$035 RTF .Ig{3 CRT .4978 CR8 -,4785 CST -,RIB7
3411,1 RE3 -.DO04 R15 -,9913 LSA 4097.9 MSA 203,1 ISA 12.7
SG[ 1481.l $G2 311,4 THA 177.34 ELI 3597.8 EL2 198.8 ALF 1.81
LAUN(H DATE NOV El 1_18
HELIOCENTRIC CONIC
NL 147.74 LAL ,OO L_L 58.11 VL
RP 108,83 LAP -3.12 LCP 313.19 VP
RC 113.138 GL 18.35 GP 3.78 ZAL
PLAN[TOCENTR I C CONIC
C3 ZI.581 _ 3.340 DL4 25.RI RA_
INCH AZNTH LNCM TIME L-I TIM(
sO.O0 4 18 5 3E85.11
90.00 O 51 11 51N_.11
100.00 8 5 54 2t37.45
100.00 ! 47 ! 3745.32
110.00 l | 53 R574.54
110.00 E T St 3721.18
DIFFtRENTIAL C(Ntltl_lONl
TD[ 3.0444 TRA 4.5_J4t TC5-1.7525 BALI .34A4
RDE .t031 llltA -.)lNI4 RC5 .|)52 FAU .D3440
FOE 3.$158 FRA 5.2158 FC3-|,D4|4 B_ t|58|
BOE 3.0533 MA 4.54111 BC5 1.737i FSP -2374
FLIrADT TIN( 813.00 ARRIVAL DATE JUN 18 I98g
DIITANCE 550.295
27.773 TeAL 8.32 AZL Rtl.l$ HCA 265.44 SMA IL_9.45 ECC .ZDI17 INC 3.1403 Vt 30.157
37.570 GAP 7.Z| AZP gO.30 TAL 142.35 TAP 45,79 RCA 103,4! APO 155.49 V2 34.789
35.49 tAP 15t.75 ET8 13.00 ZAE 111.38 ETE 174.44 ZAC 99.10 ETC 283.05 CLP-152.51
|1,31 RkO l|lMl,l Vl_L 12.24| PTN 2._0 VHP 5.407 DPA -.58 RAP 350.13 (CO 1.4707
INJ LAT INJ _ IgJ RT ARC INJ AZNTN INJ TIM( PO C$T TIM INJ Z LAT INJ 2 LONG
-24,11 114.45 251.|2 75.89 5 12 51 2685.1 -26.51 108.39
-7.55 150.lki 149.314 $2.43 I 50 14 3361.3 -11.16 151.84
-2/.51 il.71 tSl.i2 77.83 t 54 54 2357.4 -23.98 83.24
-5.|O 144,32 241.01 IO.51 2 50 7 3185.5 -8,99 137.89
-35.3l 45.41 258.Dt 88.07 8 44 50 1974.5 -34.1D 53._4
-.Ot 131.52 244.ili 55.82 5 9 33 3111.t -4.55 1_O.10
MID-COUR$1 EXECUTION ACCUItACY ORBIT DETERNINATION ACCURACY
$GT i570.4 _ 4¢_.| KS I$D.3 ST 3444.8 8R 147.0 SS 198Z.4
RRT -.S$?l RRF -.S$$7 RTF .tog CRT .5714 CRI -.ill4 CST -.9897
1525,D _ -.D014 MS3 -.t900 LSA 4104.4 NSA LwOO.t $3A 11.7
SG| 1583.1 SGZ 504,4 TMA 177.80 ELI 3647,3 EL2 tot.3 ALF 2.25
LAUNCN DATE NOV El 1183
HELIOCENTRIC CONIC
RL 147,74 LAL .OO
RP 108,91 LAP -3.18
RC 117.330 GL 11.11
PLAN(TOCENTMIC CONIC
C3 30.345 VHL 5.509
INCH AZMTN INCH TIN(
Io.oo 4 tO 51
90.00 O 54 35
100.o0 9 8 38
lO0.OO 1 49 _8
110.00 8 A 35
110.00 t 10 |
FLIGHT TIME 218.DD ARRIVAL DATE JUN El 1888
DISTANCE 5t3.I37
LOt. 59,18 VL 27.757 GAL 0.66 AZL 86.11HCA 234.30 SNA 129.34 ECC .20606 INC 3.1949 VI 30.157
LOP 323.33 VP 37.541 GAP 7,71 AZP iO.|l TAL 1AI.71 TAP 48.3! RCA 102.89 APO 155.99 v2 34.798
GP 8.38 ZAL 34.11ZAP 151.83 ET3 15.50 ZAE 120.77 ETE 174.76 ZAC 98.50 ETC _83.14 CLP-154.57
DIFFERENTIAL CORRECTIONS
TOE 3.1818 TflA 4.7733 TC3-1.3547 BAU .6750
ROE .E3t_ RflA -.3058 RC3 .113R FAU .0_9_
FDE _.1_00 FRA 5.OQe8 FC_ -.8557 BSP 12104
BIDE 3.1703 MA 4.7831 BC3 1.4589 FSP -Zt93
LAUNCH DATE NOV tt |HE
DLA t5.87 RAL 20.04 RAD 3548.E VEL 11.311PTH |.It VHP 5.681 DPA -.49 RAP 351.27 ECC 1.4984
L-| TIME IkJ LAT |NJ LONG INJ RT ASC INJ AZNTM INJ TIME PO C$T TIM INJ _ LAT INJ Z LONG
3899.33 -14.51 117.41 257.84 75.46 5 15 50 2399.3 -2i.33 IDR.3g
3978.07 -7.D6 159.54 85D.89 $t.51 2 O 51 3578.1 -10.89 15Z.T4
2951.79 -17.31 91.70 158.58 77.30 8 57 51 2351.8 -Z8.71 84.29
5800.84 -4.59 145.17 249.53 60.43 E 52 48 3200.8 -9.49 138.55
_588.05 -53.22 81,52 15_._| 8|,45 8 47 44 19_,I -34.D3 57.37
3758.35 .52 137.11 _41._t 55.82 5 12 17 3138.3 -3.97 130.90
MID-COURR EXECUTION ACCURACV ORBIT DETERMINATION 4CCUflACY
3_T 4171.£ 8(,11 44_.D $_3 579._ ST 3481.6 SR 144.5 iS t_7._
RRT -.4|S_ RRF -.4807 RTF .$1)0_ CRT .3375 CR3 -.8143 CST -.9t37
_G_ 1$94.2 R_3 -.00_ R|3 -.RIO5 L3A 4]05.3 N3,A t08.3 SEA 12,8
SG| 4441.4 _GZ 594.3 THA 178.21 ELI 3686.4 ELl t03.3 ALF 2.63
FLIGHT TIN( 120.00 ARRIVAL DATE JUN 30 1969
DI$TAN¢E _D1.930
LOt. 59.74 VL _7.741 GAL 9.04 AZL 86.75 HCA 269,77 SMA 129.23 ECC .21133 IN(: 3,2488 vl 3D.157
LOP 389_53 VP 57.555 GAP 8.25 kip 90.01 TAL 141.05 TAP 5D.8_ RCA IDI.RI APO 153.54 V2 34.798
GP 8.04 ZAL 34.51 tAP 155.B0 ET$ 14,06 ZkE 1t9,36 ETE 175.04 ZAC 97.91ETC 283._3 CLP-158.53
HELIOCENTRIC CONIC
RL 147.74 LAL .DO
RP 108.91 LAP -3.E5
RC 120.015 GL 15.85
PLANETOCk'NTflIC CONIC
C3 32.2_4 _ 5,481
LNCH AZMTH L_H TIN[
• O.OO 4 24 14
90.00 O 38 30
lO0.O0 3 11 51
lO0.OO I 5t 34
110,D0 0 7 35
11G.00 E IE 18
DIFFERENTIAL C_RECTI_N_
TOE 3.1773 TRA 5.0857
RDE .2819 RMA -.t155
FDE _.9333 FRA 4.7801
BDE 3._87R BRA 5.0333
DLA 25.$3 RAL 10.70 RAD 351_.3 V[L 12.596 PTH t.td VHP 5.973 DPA _.31 RAP 351.50 ECC 1.3315
L-I TIME INJ LAT [HI LONG INJ RT ARC |Ha AZNTH INJ TIME PO CST TIN INJ t LAT INJ Z LONG
3311.55 -14.34 1|1.5_ 259,64 75.07 5 JR t6 271_.5 -_8.18 110.32
3_4.17 -1.49 1_0.55 _51.47 $E.3l t $ 7 3598.2 -10.14 153.79
1_045.55 -2T.1t 93.75 2_0.41 73.$9 7 | 17 3385.5 -28.84 05.Z9
3111.35 -3.13 148.13 £5/.|0 60.55 2 5_ t2 3£18.4 -T.91 139.54
lt05.41 -33.07 17.61 211.77 $0.6D 8 50 59 _003.4 -33.88 58.4g
3/53.19 1.17 137.9t) 247.1_ 55.85 3 14 52 3153.3 -3.3_ 131.79
MID-COUi_I[ IX[CUT,ON ACCUIIACY ORBIT DETERMINATION ACCUIRAC¥
TC3-1.5700 BAU .8733 3GT IT$7._ $;A 431.7 $G3 532._ ST 3711._ SR _81.D SS IT36.8
RC3 .1055 FAU .D2595 RRT -.5_07 R_F -.5853 RTF .390| CRT .6811 CRS -.8318 C3T -.9997
F¢3 -.1157 BRP _1585 SGB 6751.D R25 -.0051 R15 -.990| LEA 4|01.3 M3A 210.0 SSA 1_,5
BC$ 1.5735 F3P -Z0_7 SGI 37_9.4 3Gt 397._ THA |78.5T EL! 37t8._ EL2 205.4 ALF Z.96
133
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69
LAUNCH 0ATE NOV ZZ |969 FLIGHT TI_ 220.00 ARRIVAL _ATE JUN 30 1969
HELIOCENTRIC CONIC 01STANCE 6(]|.9}]
RL 147.74 LAL .00 LOL 59.76 VL 27.741 GAL 9.04 AZL 86.75 HCA 269.77 SMA 129.23 ECC .211}9 INC ].2486 V] 30.157
RP J08.9| LAP -3.25 LOP 329,53 VP 37.553 GAP 8,23 AZP 90.01 TAL 141.06 TAP 50.82 RCA J01.9| APE) 156.54 V2 34.796
RC J20,0|5 GL 15,85 GP 6.06 ZAL 3A.3| ZAP |55.80 ET$ 14.06 2AE ||9.96 ETE J75.04 2A( 86.23 ET( |66.47 CLP-|56,5}
PLAI_.TOCENTRIC CONIC
C3 32,295 VHL 5.683 0LA 25.93 RAL ZO.70 RAD 6568.3 VEL |Z.396 PTH Z.24 VHP 5.973 OPJ -.3| RAP 352.51 ECC 1.53|5
LNCH A_HTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT A54C IN| A_qTH IN| TIME PO CST TIM IN| 2 LA T IN| Z LONG
90.00 A 24 lA 3312.55 -24.34 lIB.52 259,64 75.07 5 19 26 2712.6 -26.I6 ]10.32
90.00 0 56 3l 3996.16 -6.49 160.56 252,47 62.38 2 3 7 3396.2 -10,14 153.79
10(3,O0 6 11 51 2965.57 -27.10 93.76 260,41 76,99 7 | 17 2565.6 -28.6A 85.29
100.OO 1 5| 34 3918.38 -3.99 |46.13 25|,10 60,35 2 55 |3 32J8.& -7.91 139.54
llO.OO 8 ? 36 2603.42 -33.07 67.61 261.77 80.80 8 50 59 2003.4 -33.98 58.49
llO.00 2 12 |9 3753.?-9 |.17 137,99 247.89 55.83 3 14 52 3153,3 -3.32 |3|.79
DIFFERIENTIAL CORRECTIONS MI0-COLMSE EXECUTION ACCURACY ORBIT 0ETERMINATIC_N ACCURACY
TOE 3.2986 TRA 5.0471 TC3-I ,5441 BAU .6(N_2 SGT 6?90.0 _ 43|,5 _3 535.3 ST 3733.6 SR 280,4 SS |749,0
ROE .2612 RRA -.286| RE3 .1044 FAU ,02477 RRT -.3907 RRF -.3_48 RTF ,9900 CRT .6807 CRS -.6626 CST -.9997
FOE 2.9562 FRA 4.8017 FC3 -.6640 BSP 22084 _ 6803.7 R23 -.0036 RI5 -,9900 LSA 4127.2 MSA 209.6 SSA J2.7
_E 3.3090 BRA 5.0552 9C3 1.5477 F_ -1974 _1 6792.| _2 397.1 THA |78.57 ELI 3738.5 EL2 205.| ALF Z.94
LAUNCH 0ATE NOV 23 ]968 FLIGHT TIME 70.00 ARRIVAL CATE FEB J 1969
HELI(XENTRIC CONIC
RL |47.7| LAL .O0
RP J07,65 LAP .83
RC 97.535 GL .95
PLANETO_ENTRIC CONIC
C3 42|.7_9 VHL 20.537
LNCH ATMYH LNCH TII4_
90.00 ? 2 27
90.00 IB $3 20
|00,00 8 23 3A
I00.00 20 14 54
1|0.O0 9 3| 18
l|O.OO 21 23 59
OISTANCE 124.429
LOL 60.77 VL 14.513 GAL 36.40 AZL 88.33 HEA 29.80 SNA 83.66 ECC .85548 IN( |.6729 VI )0.|63
LOP 90.56 VP 29.653 GAP -57.28 A2P 88.55 TAL 172,48 TAP 202'28 RCA 12.09 APO 155,25 vz 35.202
GP -.94 7AL 64.|9 ZAP 37.74 £TS |76.69 ZAE 129.22 ETE J84.]4 ZAC 45,1| ETC |56,60 CLP 37.7_
CLA -.48 RAL 356.49 RAO 6572._ VEL 23,304 PTH 3.29 VHP
L-I TIME IN| LAT IN| LCNG IN| RT A5_ IN| AZNTH IN| TIME
2809.92 -28.22 82.55 262.22 92.45 7 49 17
5483.86 28,29 253.69 262.74 88,65 20 24 44
2548.25 -29.79 63.23 262.14 92.58 9 6 2
5220.76 29.86 254.30 262,69 88.53 21 41 55
2336.24 -34.07 46.89 26].9(3 92.98 ]0 10 JA
5005.53 34.14 217.81 262.35 88.18 22 A7 5
OIFFERENTIAL CORRECTIONS MIO-CO.W_SE EXECUTION ACCURACY
TOE -.9863 TRA-2,3162 TC3 -.|059 BAU .5982 ,S,GT 826._ SGR 459.2 SG3 22.1
R02-I.4507 RRA .7733 RC3 -.0057 FAU .01042 RRT -.0472 R_f r .04L_ R7F -.6165
:: FOE .3854 FRA .7713 re3 -,0214 BSP 1948 ,T_B 945.3 R_3 -.0002 R13 .6166
B0E 1.754_ _RA _.4418 B(_ :]O_l FSP -45 ,_| 826.6 ,_2 458,5 THA 177.83
LAUNCH 0ATE NOV _} 1968 FLIGHT TIME 72.0G
H_LIO_ENTRIC CONIC 0ISTANCE |29.580
RL 147.71 L4L .0(3 LOL 60,77 VL 15.342 GAL 34.52 A2_. _,J4 HCA 33.04 ,,_14A
RP |07,63 LAP 1.0_ LOP 93._0 VP _0.078 GAP -54.77 A_ 88.44 TAL 171,54 TAP
RC 95.312 GL 1.|9 GP -.96 ZAL 62.76 ZAP 36.20 ET8 176,67 Z_ 128.96 ETE
PLAN[TO(ENTRIC CCNIC
C3 598.607 VHL J9.718 OLA .31 RAL 357.71 RA0 6572,| VIEL L:_'Z.586 PTH 3._6 VHF
LNO-I AZMTH LN_H TIME L-I TIME IN| LAT IN| LONG IN| RT A._C IN| A_NTH |NJ TINE
90.00 7 1 26 2826._8 -28.26 83.77 263.Z_ 91.84 7 48 3_
90.00 |9 4 2 5451.53 28,21 251.33 _62.92 87.46 20 34 53
I(30.00 8 _2 56 2563,73 -29.83 64,38 26_.19 91,98 9 5 39
I0(3,0_ 20 25 14 5189.61 29.78 2_|.9_ L_62.84 87,3| 21 51 44
|JO.O0 9 31 3(; 2349.09 -34,11 47.89 263.0_ 92.59 10 10 39
|1O.OG Z! 33 9 4977.02 34.06 215.59 26_,_9 86.87 2_ 56 6
DIFFEReNTiAL CORRECTIONS MID-COL_,_E EXECUTION ACCURACY
TOE -.9938 TRA-2.3416 TC3 -,1|31BAU .58_ S_T 86_.3 _ 465.4 S_3 23.8
ROE-1.4094 RRA ,7558 RC3 -.0066 FAU .0104C RRT -.0486 RRF .04_6 RTF -.6349
FOE .4019 FRA .7997 re3 o.0232 BSP 2IL_0 _ 980.8 R_ -,0002 R|_ .6350
8OK 1.7245 BRA 2.4606 8C3 .1133 FSP -_0 ,%1 863.7 .T_2 464.7 THA 177.89
3|.3510PA -21.70 RAP 3|1.66 ECC 7.941!








ST 336.8 SR 409.9 SS ]39._
CRT .7158 CRS .7651CST .9956
LSA 588,7 MSA 223.9 5SA I4.1
ELl 493.2 EL2 195.5 ALF 52.7|
ARRIVAL 0ATE FEB 3 |969
84.99 EC( .83119 IN( |.8634 Vl 50.|63
204,58 RCA IA.35 APO 155.63 v2 35.210
184.47 ZAC 46.70 ETC 157._8 CLP 36.|9
_0.268 OPA -21,32 RAP 313.44 ECC 7,398B








ST 353.g SR 414.8 SS 355.7
CRT ,?IAI CRS .7661 CST .9954
•LSA 608.9 MSA 2}0.0 SSA _4.4
EL1 506,0 EL2 203.1 ALF 51.Z9
134
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69)
LAUNCH 0ATE NOV 23 1968 FLIGHT TIE 74.0_ ARRIVAL CAT? FEe _ 1969
HELI(XENTRIC CONIC
RL |47.7| LAL .00 LC_. 60.77 VL
RP 107.60 LAP 1.20 LOP 97.03 VP
RC 93.090 GL 1.45 GP -.98 ZAL
PLANETOC[NTRIC CONIC
C3 358.630 VHL 16.938
LNCH AZNTH LNCH TII_
9O.OO 7 0 18
90.00 19 I4 29
XO0.O0 8 ?2 9
IO0.O0 20 35 |9
110.00 9 31 34
110.130 21 42 Z4
OlFFERENTI4L CORI_CTIOLS
TDE-|.OO32 TRA-2._3 TC3 -,1207 BAU ,5799
ROE-I.3678 RRA .7374 RC3 °.0076 FAU .Ol0_:J
FE)E .4189 FRA .8287 FC3 -.0251 8SP 1257
BOE 1.6962 8RA 2.4814 9C3 .15J0 FSP -54
015TANEE 134,874
16.126 GAL 32.82 4ZL 87.98 I_A 56.Z8 _A 86.35 ECC .80647 INC 2.0236 v; 30.163
30.494 GAP -52.40 AZP 88.37 T4L 170.59 TAP ?06.87 RCA |6.72 4PO 155,99 v? 35.218
61.38 ZAP 34.68 ETS 176.64 ZAE |28.75 ET£ 184.82 ZAC 48.33 ETC 157.93 CLP 34.67
CLA 1.09 RAL 358.87 RAO 6572.0 VEL 21.907 PTH 3.23 VHP 29.220 0PA -20.92 R4P 315.24 EEC 6.9OZl
L-! TIN[ INJ LAT INJ LONG INJ RT AS(. INJ A?MTH INJ TIME PO CST T]_ INJ 2 LATINJ 2 LONG
2642.55 -28.29 84.93 264.Z0 91.26 7 47 41 2242.6 -27.82 76.30
5419.03 28.09 248.96 263.04 86.28 20 44 48 4819.0 27.28 240.38
2578.54 -29.86 65.48 264.16 91.40 9 5 8 1978.5 -29.35 56.71
5158.27 29.66 229.66 262.92 86.10 22 I 18 4558.3 28.80 220.96
2361.29 -34.14 48.84 264.02 91.83 lO I0 55 1761.3 -33.51 39.66
4948.29 33.93 213.36 262.55 85.36 23 4 53 4348.3 37,94 204.26
NIO-COJRSIE [YJECUTION ACCURACY ORBIT CETERNINATION ACCURACY
SGT 902.9 _ 471.0 K3 25.6 ST 372.3 SR 419.2 SS 372.2
RRT -.0497 _ .0448 RTF -.6529 CRT .7127 CRS .7672 CST .9952
1018.4 R23 -.13003 R13 .6531 LSA 630.1 MSA 235.9 554 14.6
S(11 903.3 _2 4_.2 THA 177.96 CLI 519.5 EL? 210.7 ALF 49.74
LAUN(J.40AT£ NOV 23 1968 FLIGHT TINE 76.00 ARRIVAL D4TE FEB 7 1969
HELI(X_ENTRIC CONIC
RL |47.71LAL .OO
RP 107.58 LAP 1.37
RC 90.872 GL 1.71
PLAN[ TOCENTR I C CONIC
C3 330.993 Vl-lt. 18.192
LNO'I AZNTH LI_H TIH[
gO.OO 6 59 2
90.00 19 24 42
IOO.OO 8 21 14
100.[70 20 45 11
IIO.OO 9 31 29
110.00 21 51 26
OI6TM_E 140.303
LO. 60.77 VL 16.866 GAL 31.26 42'1. 87.84 f4Cl, 39.52 _IA 87.75 ECC .7R35 INC ?.I6OB V| ]O.163
LOP 100.27 VP 30.900 GAP -50.16 AZP @8,33 TAL 169.65 TAP 209.|6 RE4 |9.19 APO |56.31 V2 35.725
GP -1.01 ?AL 60.05 ?AP 33.19 ET5176.61 Z/Q? 128.61ETE 185.18 Z4C 49.98 ETC 158.54 CLP 33.18
OLA 1.86 RAL _0.00 RAO 6571.9 EL 21.2_ PTH 3.20 VHP 28.207 OPA -20.49
L-| 7114[ ]NJ LAT IN| _ JNJ RT A_ |NJ A5'MTH JNJ T|N[ PO CST TIM
2857.85 -28.31 86.09 265.07 90.69 7 46 40 2257.8
5386.30 27._Y_ 246.58 263.08 85.10 20 54 29 4786.3
2592.68 -29.88 66.53 265.04 90.85 9 4 27 |992.7
5J26.'/'0 29,49 2_7.3_ 262.93 84.88 22 10 38 4526.7
2372.84 -34.16 49.74 264.95 91.29 10 11 l 1772.8
4919.31 33.75 211.11 262.45 84.24 23 13 25 4319.3
OllrFrRENT|AL (,CRA_C r JONS
TO[-1.0129 TR4-2.3977 re3 -.1286 BkU .5203
RO[-I ,32(d3 RRA .7181 RC3 -.0088 FAU .01038
r0r .4362 FRA .8582 re3 -.0222 BSP 2391
BOE 1.6686 _¢'4 ?.5019 8C3 .1299 Flip -59
NI0-C(_MSE EXECUTION ACCURACY
S_T 944._ _ 476.1 .%3 27.6
RRT -.0906 f_RF .0459 RTF -.6704
_1_ 10_7,4 11_3 -.0005 R13 .6705
SGI 944.6 -_Z 475.2 THA 178.04
RAP 317.05 [CC 6.4466








ST 391.6 ,_ 423.1 SS 388.9
CRT .71J3 CR5 .7682 CST .9950
LS4 652.0 XSA 241.5 SSA 14.8
ELI 533.6 EL2 218.2 ALF 48.11
LAUNCH DATE NOV 23 1968 FLIGHT TIM£ 78.00 ARRIVAL _ATE FEB 9 1969
HELIOCENTRIC CONIC
RL 147.71LAL .O0
RP |07.56 LAP 1.55
RE 88.659 GL 1,99
PLAN[TOCENTRIC CONIC
C3 ]0_.534 VHL 17.480
LNCH ATMTH LNCH TZt_ |NJ LAT
90.00 6 57 37 -28.32
90.00 19 34 42 27.71
lOo.O0 8 20 11 -29.89
IO0,OO 20 54 49 29.27
II0.00 9 31 15 -34.18
ll0.OO 22 0 15 33.53
DIFFERENTIAL CCRR[CTION5
TDE-I.0227 TRA-?.4262 TC3 -o1367 6AU .5600
ROE-1.2840 RRA .6978 RC3 -.0101 FAU .01039
FOE .4539 FRA .8882 FC3 -.0294 BSP 2534
BOE 1.6415 _RA 2.3246 8C3 .1371F,_ -65
DISTANCE 145,858
LOI. 60.77 VL 17.565 GAL 29.82 AZL 87.72 HCA 42.76 SNA 89.17 [CC .75615 INC 2.2804 v! 30.|63
LOP 103.5! _P 3|.294 GAP -48.03 AZP 88.33 TAL |68.70 TAP Z|1,46 RC_ 21.74 APO |56.59 V2 35.232
GP -I.04 ZAL 58.76 ZAP 31.73 ET$ 176.57 ZAE 128.54 £TE 185.56 ZAC 51.66 ETC |59.|2 CLP 31.7|
0LA 2.63 RAL 1.07 RAO 6571.7 VEL 20.660 PTH 3.17 VHP 27.225 0PA -20.05 RAP 318.88 ECC 6,0283
L-! TIN[ IN| LONG |NJ R? A_ ]NJ AZMTH _NJ TIN_ PO CST T_N IN| 2 LAT IN| Z LONG
2872.48 87.12 265.84 90.16 7 45 30 2272.5 -27.99 78.47
5353.31 244.19 263.06 83.92 2l 3 55 4753.3 26.58 235.70
2606.15 67.53 265.84 90.32 9 3 38 2006.2 -29.53 58.74
5094,87 224.99 26_.87 83.67 22 19 44 4494.9 28.09 216.39
?383.74 50.60 265.79 90.79 10 10 59 1783.7 -33.69 41.39
4880.05 208.86 26_.28 82.92 23 21 45 4290.0 32.19 199._8
NIO-_S_ EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY
S_T 987.2 _ 480.4 S_3 29.6 ST 411.9 SR 4?6.5 55 406.0
RRT -.05|4 _ .0469 R1T -.6872 CRT .7100 CRS .769I CST .9948
SG6 1097.9 It_3 -.0007 R13 .F_73 LSA 674.7 MSA 246.8 SSA 15.0
•e'_,l 987.6 SG2 479.6 THA 178.12 ELI 548.3 EL2 225.6 ALF 46.41
L*UNCH DATE NOV 23 1968 FLIGHT TIE _0.OO ARRIVAL DATE FEB 11 1969
PELIOCENTRIC CONIC
RL 147.71 LAL .(30 LOL 60.77 VL
107.54 L_P 1.72 LOP 106.75 VP
RC 86.453 GL 2.28 GP -|.06 ?AL
PLANETOCENTR|C CON|C
C3 782.164 Vial 16.798
LNO'IAZMTH LNCH TII4E
90.00 6 56 4
90.00 19 44 ?8
loo.OO 8 18 99
IOO.OO 21 4 14
110.130 9 30 52
IIO.OO 22 8 50
O|FFEA'IENTI4L CORRECTIONS
TOE-I.0321 TR4-2.4943 TC3 -.1451 8AU .5489
ROE-|.2420 RRA .6769 RC3 -.OH5 FAU ,01041
r0£ .4720 FRA .9187 FC3 -.0320 BSP 2687
80E 1.6149 _RA 2.5459 8C3 .J455 FSP -70
0ISTAN_£ 15lo53_
18.224 GAL _.47 421. 87.61 PICA 46.00 944 90.60 ECC .73097 INC 2.3863 Vl ]0.163
31.676 GAP -46.00 A2'P 88.34 TAL 167.76 TAP 213.77 RCJ 24.37 APO |56.d3 V2 35.23_
57.52 ZAP 30.28 ETS 176.51 ?AE 128.52 ET£ 185.95 ZAC 53.37 ETC 159.67 CLP 30.77
0Lk 3.39 RAL 2.10 RAO 6571.6 t/EL 20.087 PTH 3.14 VHP 26.272 DPA -19.58 RAP 320.73 ECC 5.6437
L-| T|NE |NJ LAT |NJ LONG |NJ RT A_C _NJ AZMTH |NJ T|H[ PO CST TIN _NJ 2 LAT IN| _ LONG
2886.46 -28.3! 88.14 266.53 89.65 7 44 l0 2286.5 -28.06 79.49
5320.O1 27.45 24|.78 26_.97 82.74 21 13 8 47_0.O 26.16 233.35
2618.98 -29.89 68.48 266.54 89.82 9 2 38 2019.0 -29.60 59.69
5062.73 29.01 LP'42.64 _62.74 82.45 22 28 37 4462.7 27.66 214.09
2394,01 -34°|8 51.40 _.54 90.31 10 10 46 1794.0 -33.76 47.|8
4860.47 33.26 206.59 _6_.05 81.60 23 29 51 4260.5 31,74 197.69
MID-COURSE EXECUTION ACCURACY ORBIT DETERN|NAT|ON ACCURACY
S_7 1031.8 SG.R 484.2 SG3 31.9 ST 432.9 SR 4_9.3 55 423.5
RRT -.0_1F_RF .0478 RTF -.7033 CRT .7086 CRS .7700 CST .9945
1139.8 R23 -.0009 R13 .7034 LSA 698.2 MSA 25J ,7 554 15._
_1 1032.2 S_ 483.3 THA 178.2l ELI 563.5 EL? ?32.7 4LF 44.66
135
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69J
LAUNCH OAT[ NOV 23 1968 FLIGHT TIE 82.00 ARRIVAL C_TE FEe 13 1969
_L|O([NTRIC CC_IC
RL 147.71 LAL ,00 LOt- 60.77 VL
RP 107.$3 LAP 1.88 LOP 109.99 VP
RC 84.254 GL 2.58 GP -1.10 ?AL
PLAN_TOC[NTRJ( CONIC
C_ 2(_}.65S VHL 16.145 CLA 4,14 RAL
LNCJ4 AZNTH LN_H TII4E L-! TIME XNJ LAT
90.00 6 54 21 2699.81 -2B.31
90.00 19 54 3 5286.36 27.13
JO0.O0 b 17 38 2651.18 -29.89
JO0.O0 21 13 27 5030.23 28.70
110.00 9 3(3 20 2403.64 -34.18
110.00 22 17 14 4830._3 32.94
OlFF(RI[NTIAL (CRRIECTICNS
702-I.0414 TRA-2.4819 T(3 -.1536 8AU .5371
ROE-l.lgg_ RRA .65SH RC3 -.0|_0 FAU .01045
vO£ .4905 FRA .9498 FC3 -.0347 8.SP 2652
1.5887 8RA 2.5689 8C3 .154I FSP -77
LAUNCH OATE NOV 23 1968
HEL IOCENTR|C CCNIC
RL 147.71 LAL .00
RP 107.91 LAP 2.04
RC 82.065 GL 2.89
PLAN[ TOC(NTR J( OON|C
C3 240.8_3 VHt. 15.519
LNCH A2_4TH LNCH TIME
90.00 6 52 2_
gO.OO 20 3 25
100.00 8 16 7
100.00 21 _
110.00 9 29




18.846 GAL 27.22 AZL 87.52 P_A 49.25 SMA 92.05 ECC .70593 IN( Z.48|2 Vl 30.163
32.043 GAP -44.0? AZP _8.58 TAL |66.83 TAP 216.08 RCA 27.07 APO 157,0H v2 35.743
H6.33 ZAP ?J.86 ET$ 176.44 ZAE 128.57 ETE 186.37 ZAC 55.11ET( 160.19 CLP 28,84
3.09 RAO 6521.5 VEL 19.544 PTH 3.11VHP 25.349 0PA -19.09 RAP H22.58 ECC 5.2698
INJ _ INJ RT A,_;_ INJ A2_4TH INJ TIME PO C$T TIN INJ Z LA T |NJ _ LONG
89.12 267.14 89.16 7 42 41 2299.8 -28.12 60.46
239.37 262.82 81.57 21 22 9 4686.4 25.69 231.OO
69.39 267.16 89,34 9 1 29 2031.2 -29.66 60.59
220.27 262.55 81.25 22 37 17 4430.2 27.19 211.79
52.15 261.20 89.87 10 10 24 1803.6 -33.82 42.9z
204.31 261.75 B0.29 23 37 45 4230.5 31.25 195.50
NI0-CCX,IRSIE [XlECUTICN ACCURACY ORBIT 0ETERt4INATION ACCURACY
Sd_T 1078,1S_R 487._ .$65 54.2 ST 455.0 SR 431.5 SS 441.3
RRT -.0527 _ .04_ RTF -.7189 CRT .7073 CRS .77J0 CST .9943
SG_ 1183.1 223 o.0011 R15 .7190 LSA 722.5 HSA 256.3 SSA 15._
_l 1078,5 SGZ 4_NL4 THA 178.29 ELl 579.5 EL2 239.5 4LF 42.86
FLI(_4T TIME 84.O0 ARRIVAL OATE FE_ 15 1969
01$T_N(E 163.Z10
19.433 GAL 2_.03 A2L 87.45 _ 52.49 ,SMA 93.51 ECC .68113 IN(: 2.5673 vl 30.163
32.397 GAP -42.L_Z 421 _ 88.44 TAL 165.91 T_P 218.40 RCA 29.8_ APO 157.20 V2 35.247
55_18 ZkP 27.45 ETS 176.35 ?AE 128_69 [TE 186.80 ZAC 56_86 ETC 160.68 CLP 27.43
OLA 4.89 RAL







O|FF[RIENTIAL (.ORR_C T iONS
70E-1.0503 ?RA-2._0_7 TC3 o.J6_3 8_J .3246
R0g-1.1576 RRA .6531 RC3 -.0148 F_U .01051
roe .50_NS F_A ._16 tC3 -.O37_ 8SP 50_7
_0g 1.5631 BR_ 2.9874 8(3 .16_9 FSP -84
4.03 RAO 6371.4 VIEL 19.031 PTH
INJ LONG INJ RT AS( INJ A2_4TH INJ TIME
gO.0S 2_7.65 _.69 7 41 I
2_.95 261.60 80.41 21 50 58
?U._5 267.69 88_89 9 0 _0
217.8g 262.30 BO.O5 22 45 4_
52,85 _?.76 89.45 10 9 51
202.0_ _I.39 78._ 23 45 26
N|D-(.OUR_ [_CUTION ACCURACY
SGT llk_6.l S¢_ 48g.? .T_3 36.8
RRT -.0_3J _ .0493 RTr -.7338
Sr_ I_B.0 _ -.00i3 R13 .?339
SGI lIZ6._ SGZ 486.8 THA I78.3?
3.08 VHP 24.452 0PA -18.58 RAP H24.44 ECC 4.9638








ST 477,9 SR 433.1SS 459.5
CRT .7059 CRS .7719 CST .9941
LS_ 747.1 N$A 260.5 SSA 15,6
ELI 596.3 _L2 245.9 ALF 41.O3
L4UNCH 0kTE NOV Z3 1966
H_LI(_ENTRIC CONIC
RL I47.71LAL .O0
RP 107.50 L4P 2.19
RC 79.887 GL 3.22
PLAI_TOC_NTRIC CONIC
C3 222.602 VHL 14.9"20
LN_H ATHTH LN_H TIME
90.00 6 50 25
90.00 20 12 37
100.00 8 14 26
10(3.OO 21 31 18
110.O0 9 28 47
110.00 22 33 26
FLIGHT TIME 86.00 ARRIVAL 04TE FEB 17 1969
01STANCEi69.199
LOt. 6(].77 VL 19.987 GAL 24.9_ 4ZL 87.35 H_A 55.74 SH* 94.9? ECC .65667 INC 2.6463 vl 30.163
LOP 116.48 VP 32.736 GAP -40.46 AZP 88.51 TAL 165,01 TAP 220.74 RCA 32.60 APO 157.33 V2 35.251
GP -1.17 ?AL _4.08 ZIP 26.06 ETS 176.23 ZlE 128.88 ETE 187.26 ZAC 58.64 ETC 161.15 CLP 26.04
DLA 5,63 RAL 4.92 RA0 6571.3 VEL 18.545 PTH 3.05 VHP 23.562 OPA -18.05 R_P 326.32 ECC 4.6635
L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ A_I4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
2924.71 -28.27 90.94 268.08 88.24 ? 59 10 2324.7 -28.21 82.28
5217.83 26.36 234.51 262.32 79.25 21 39 35 4617.8 24.61 226.27
2653.75 -29.86 71.07 26_.13 88.46 6 _8 40 2053.8 -29.75 62.26
4964.02 27._Z 215.50 261.98 78.85 22 54 2 4364.0 26.10 207.18
2421.08 -34.17 53.51 268.24 89.06 10 9 8 1821.1 -H3.92 44,28
4769.46 32.14 199,7_ 260.97 77.69 23 52 fig 4169.5 30.11 191.10
OIFFE_NTIAL CORI_CTION5
TOE-I.0592 TRA-2.5347 TC3 -.1711 8AU .5116
R0£-1.115_ RRA .6104 Re3 -.0166 FAU .01059
FOE .5292 FRA 1.O141 FC3 -.0412 8SP 3209
80E 1.5382 8RA 2.6072 ec3 .1719 FSP -91
LAUNCH DATE NOV 23 1968
NIO-COURS_. _CUTION ACCURACY C_8IT 0ETEI_4|NATION ACCURACY
SGT 1115.9 SGR 49|,4 SG_ 39,6 ST 501.8 SR 434.2 SS 478.3
_T -.0553 _ .04_ RTI _ -.7482 CRT .7047 CRS ._[72_ CST .9938
1274.5 R23 o.(3016 R13 .7482 LSA ?73.9 HS_ 264.2 55A 15.7
SGI 1176.3 SG2 4gO.5 THA 178.45 ELI 613.9 EL2 251.8 ALF 39.1_
FLIGHT TIME 88.00 A_RIVAL DATE F£_ 19 1969
HELIC(ENTRIC CONIC 01S?_N(E 175.2_1
RL 147.71LAL .{30 LOL 60.77 VL 20.509 GAL 25.86 AZl. 87.28 HC_ 58.98 S_A g_.43 ECC .63263 ZNC 2.7194 Vl 30.163
RP 107.49 LAP 2.33 LOP 119.73 VP 33.0(_ GAP -38.78 A2P 88.60 TAL
RC 77.721 GL 3.56 GP -1.21 ZAL 55.05 ZAP 24.69 ETS 176.09 Z_i_
PLANET(_ENTRIC CONIC
C3 205.779 VHL 14.345 DLA 6.37 RAL 5.77 RAO 6571._ VlEL 18.086 PTH
LN(J4 A2'NTH LN_H TIPlE L-I TIME _NJ LAT _NJ LONG |NJ RT AS( _NJ A_eNTH _NJ TZME
90.00 6 48 11 2936.32 -_B.24 91.79 268.41 87.82 7 37 8
90.00 _ 21 39 5182.86 25.89 252.05 261.98 78.11 21 48 2
I00.00 8 12 34 2664.19 -29.83 71,84 268.48 88.05 8 56 58
I00.00 21 _9 57 4950.23 27.45 213.10 261.61 77,67 23 2 8
110.00 9 27 44 2428.91 -34.16 54.12 268.62 88.70 10 8 13
110.00 22 41 16 47_.26 31.67 197.42 26(3.49 76.40 24 O 15
0IFFERENTIAL CORRECTIONS MI0-COUR_E _X_CUTION ACCURAC_
70E-I.0707 TRA-2.S624 TC3 -.1_06 8AU ,4994 _T |_'29.6 _ 4_.3 S_3 42.5
ROE-Z.0733 RRA .5875 RE3 -.0187 CAU .01066 RRT o.0_29 RRf" .0502 RTF" -.7618
FOE .5499 FRA 1.0478 FC3 -.0449 BSP 3334 SG_ 1324.5 R_3 -.0022 RJ3 .7619
BOE 1.5161 _RA 2.6289 8C3 .1815 F_ -99 5_1 1229.9 S(,2 491.5 THA 178.56
164.11 TAP 223.09 RCA 35.42 _PO 157,43 V2 35.254
129.13 ETE 187.74 2AC 60.44 £TC 161.60 CLP 24.66
3.01 VHP 22.737 OPA -17.50 RAP 328.20 £CC 4.3866








ST 527.8 _ 434.5 SS 497.8
CRT .7041CRS ,77H8 CST .9936
LSA 802.2 MSA 267.3 SS_ 15.9
ELI 633.5 EL2 257.1ALF 37.73
136
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69
CISTANC[ 181.44P
LC_. 60.77 VL Zl.[_l GAL 72.P6 I?L P?.21 HCA 62.23 ,S_4 97.PP [C( .r:_},,X)P I_C ?.7P76 vl 35.163
LCP 122.97 VP 33.370 G4P -37.16 AZP 68.70 TAL 163.23 TAP 225.46 RCA 38.25 AP,"J 15?.19 V? }5.256
GP -1,Z5 ?AL 52.02 Z4P 23.33 [75 175.92 ZAE 129,47 ET[ 168.25 Z4C 6?,ZS ETC 162.02 CLP 2_.30
HELIr_[NTRIC CC..IN|C
RL 147.71LAL ._
RP |07.48 LAP 2.47
RC 75.57| GL 3.91
PL4_TCJ_ENTRIC C_NIC
C3 1_10.264 VHL 13.794 CL4 7,11R4L 6.58 R4O 6571.0 VEL 17.652 PTH 2.98 VHP 21.915 CPA -16,94 RNP 3_.08 EEC 4.13|3
LNCPI NZNTH LNCH TIME L-I TIN[ IN! LAT IN! ICING IN! RT AS4_ IN! A2_4TH IN! TI1_ PC) CST TIN rNJ 2 LAT IN! 2 LONG
90,00 6 45 46 2947.4l -28._1 _FZ.60 268,66 87.4| 7 34 5_ 2347.4 -2_.27 83.93
90.OO 20 30 31 5147.37 25.$7 229.58 261.59 76,98 ?| 56 JB 4547.4 23.32 221.51
IO0.OO g 10 30 2674,09 -29.81 72.58 268,74 87.67 8 55 4 2074.l -29.81 63.77
100.00 2J 48 27 4895.93 26.93 210.69 Z61,IB 76._0 23 10 3 4295.9 24.80 202.53
110.0(3 9 26 31 2436.20 -34.15 54.69 268.92 66.36 10 7 7 1836.2 -34.00 45.45
IJO,OO 22 48 56 4706,58 3J.14 195.10 259.945 75,12 24 7 22 4106.6 28.78 186.69
OIFF[R[NT|AL CCRR1ECTIOI_ NI0-C._tJ_dE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
T0_.-I.0825 TRA-_.5894 TO3 -.J_03 B_ .4871 5(_T 1285.6 _ 492.6 _,3 45.7 ST 555.1 SR 434,2 SS 5lB.g
R0(-I.0314 RRA .5642 RC3 -.0209 FAU .01076 RRT -,0521 RRF ,0_04 RTF -.7748 CRT .7037 CRS ,7749 EST .9935
FOE .5714 FRJ 1.O825 FC3 -.0489 BSP 3453 _ 1376,7 _ -.0030 R13 .7749 LSA 831.8 MSA 270.0 SS4 16.0
8CE 1.4952 _4 2.6501 8(3 ,1915 F_ -107 SGI 1285.9 SG2 491.8 THA 178.66 ELI 654,4 EL2 261.7 NLF 35.29
LA_C._ 0AT[ NOV Z3 1968 FLIG_NT TINE 92,00 4RRIVAL CAT[ FEB 23 1969
H_LIO¢ENTRIC CONIC 01$TM_E 187._
_1. 147,7! LAL .00 L_ 60.77 VL 21.465 G;L 21._O _q- 87o15 #J 65.48 SI_J _),52 [CC .58607 IN( 2.8520 V! _(_.J63
RP 107.48 LAP Z.59 LOP 126.22 VP 33,666 GAP -35.61 _?P _.8Z TAL 162,37 TAP LP'Z_.85 RCA 41 .I1 APO 157.53 V2 35.25B
RC 73.439 GL 4.28 GP -1.30 ZAL 5J .06 ZAP 21._ ET5 175,71 Z/14E 129.88 ET[ 188,79 ZAC 64.09 ETC J62.42 CLP 21.95
PLAMETC_ENTRIC CONIC
C3 175.974 VHt. 13._68 DLA 7.84 RAL 7.3_ RAO 6_.9 VEL IT,_4Z PTH 2.94 _ _1.118 0PA -16.36 RAP _31.96 [CC 3.8961
LNO'I AZNTH L.NCH TINE L-I TII4[ IN! LIT |NJ lONG IN! RT A$,C _NJ AZI4TH IN! TII,_ PO CST TIN IN! _ L4T IN! _ LC_G
90.OO 6 43 B 2958.07 -28.17 93,3_ 268.83 87.03 7 32 26 2358.1 -28.29 84.71
90.00 20 _ 15 5111.3_ 24,79 LPZ7.IO 261.15 7_.86 _2 4 _6 4511.3 _.60 _Ig.l]
I00.00 B B 15 2683.53 -29.78 73._B 26_.92 87.50 B 52 59 2083.5 -29.B4 64.47
100.(30 _l 5_ 49 48_1.09 26,35 210_,26 Z_13,70 75.35 _3 17 50 4_61.! 24.08 200.19
|lO.OO 9 25 7 2442.99 -34.13 55.ZZ _9.13 88.05 J0 5 50 1843.0 -34.03 45.98
t|0,OO LP_ 56 L_ 4_74,3_ 30._5 192.7_ _5_.39 73.86 _4 14 20 4074.4 28,04 184.48
01FrERI[NTIAL CORRECTIOI_ NID-COUR_I_ EXECUTION ACCURACY ORBIT _ETERN|N_TION ACCURAC_
TD£-1,!388 TRA-_.6597 TC3 -.2!04 BAU .4979 _GT |_77,7 _GR 492.0 _G3 49.4 ST 60_.7 5R 433.1 55 543.5
-.9893 RR4 .541| RC3 -.0_33 F_J ,010_0 RRT -,04_7 _F .0479 RTF -.7858 CRT .7109 CRS ,7772 CST .9942
FOE .599_ rRa 1.1241F(3 -.0_21BSP 2510 _ 1462.9 R23 -,O09§ R13 .7856 LSA 879.0 M$A 270.8 SSA J6.5
BOE 1.5085 BRA 2.7142 _3 ._116 F_P -103 _G| 1377.9 _G_ 491.3 THA 179.00 EL! 693.3 EL2 264.8 ALr 32.34
L4UNCH OATE NOV 23 J966
HELIOCENTRIC CONIC DISTANCE 194.012
RL 147.71LAL .O0 LOL 60.77 VL 21._(_ GAL 20.99 AZL 87.09 HCA 68.72 S_4A 100.75 ECC .56360
RP 107.48 LAP 2,71 LOP 129.47 VP 33,947 G_P -34,12 AZP BB.94 TAL 161,53 TAP 2_0.26 RCA 43.97
RE 71.328 GL 4.67 GP -1.36 ZAL 50.15 ZAP 20.65 ET5 175.44 ZAE 130,37 ETE 189.36 2AC 65.93
PLAN_.TOCENTRIC CONIC
C3 162,739 VHL 12.757 0LA 8.56 RAL 8.06 RAD 6570.8 VEL 16.854 PTH 2.91VHP 20.341DPA -15.76
LNCH AZMTH LNCH TIM_ L-| TINE _NJ LAT INJ LONG ]NJ RT A_C INJ 4214TH _NJ TIME PO CST T_N
90.00 6 40 17 2968.21 -28.14 94.12 268.89 86.66 7 29 45 2368.2
90.00 20 47 48 5074.65 24.16 224.60 260.64 74,76 22 12 23 4474.7
I{30.00 8 5 47 2692.44 -29.75 73.94 268,99 86.95 8 50 39 2092.4
100.00 22 4 59 4825.65 25.72 205.82 260.16 74.21 23 25 25 4225,7
llO,O0 923 30 2449.21 -34.12 55.71 269.23 87.76 10 4 19 1849.2
FLIGHT TIM[ 94,00 4RRIVAL 0ATE FEB 75 1969
INC 2.9130 Vl 30.163
APO !57.54 v2 35.259
ETC 162,80 CLP 20.61
RAP 333.85 £CC 3.6783






110.00 23 3 45 4641,65 29.91
DIFFERENTIAL CORRECTIONS
T0_-1.0677 TRA-2.6006 TO3 -.2009 8AU..4408
ROE -.9483 RRA ,5168 RC3 -.0261FAU .01124
rOE .6122 FRA 1.1499 FC3 -.0598 BSP 4623
(_)£ 1.42_O BRA 2.6514 Be3 .2026 FSP -136
,_ALA_CH OATE NOV 23 1968
H[LIC_ENTRIC CONIC
RL 147.71 LAL .00
RP 107.48 LAP 2.83
RC 69.241GL 5,.08
PL4NETOCENTRIC CONIC
C3 150.567 VHL 12.271
LNCH _2_NTH LNCH TINE
9O.OO 6 37 J2
9O.00 20 56 16
100 .OO 8 3 3
IO0,OO _2 13 4
110.00 9 21 41
IIO,OO 23 I0 57
DIFFERENTIAL CORRI[CTIONS
T0[-I.0860 TRA-_.6_ TC3 -.2120 BAU .4308
ROE -,9070 RR_ .4933 RC5 -.0289 FAU .01137
FOE .6376 FRA 1.1_ FC3 -.0653 BSP 4596
BOE I .4150 _RA 2.6755 8C3 .2140 FSP -144
190.44 258.75 72.62 24 21 7 4041.6 27.24 182.27
M|0-CC_S4_ EXECUTION ACCURACY ORBIT 0£TER_4INATION 4CCURACV
5GT 1374,O 5GR 490.8 8G3 52.7 ST 596.5 SR 431.7 ss 556.2
RRT -.0577 f_F ,O523 R1T -.8005 CRT .6964 CRS .7763 CST .9922
SG_ 1459.1 1_3 .0006 R13 ,B005 L$A 880.8 MSA 274.7 SSA !6.1
5GI 1374.3 SG2 489.9 THA 178.65 ELI 685.1 EL2 269.7 ALF 32.36
FLIGHT TIME 96.00 ARRIVAL DATE FEB _7 1969
0I$TANC£ 200.401
LOL 60.77 VL 22.314 GAL _0.11 _ZL 87.03 KJ 71.97 SMA 102.16 £CC .54178 INC 2.9715 Vl 30.!63
LOP 132.72 VP _4.214 GAP -32.68 A_ 89.08 TAL 160,71 T#P 232.68 RCA 46.8l APO 157.5_ V2 35.259
GP -1.41ZAL 49.28 ZAP 19.33 ETS 175.12 Z/,E 130.95 ETE 189.96 ZAC 67.79 ETC 163.16 CLP 19.28
0LA 9.29 RAL 8.74 RAD 6570.6 VEL 16.489 PTH 2.87 VHP 19.587 OP_ -15.15 RAP 335.74 ECC 3.4780
L-! T|NE IN! LAT XNJ LONG |NJ RT A_( IN! A2_4TH _NJ T|NE PO CST TIM IN! 2 LAT _NJ 2 LONG
2978.05 -28.09 94.83 268.88 86.30 7 26 50 2378.0 -28.3! P6.1P
_O37._ 23.47 LP_Z.O_ 260.0_ 73.68 _2 20 14 4437.4 21.0J 214.28
2701.0"Z -_9.72 74.57 268.99 86.62 B 48 6 2101.0 -29.P7 65.77
4789.62 25.03 203.3_ 259.58 73.10 23 32 53 4189,6 22.47 195.49
2455.05 -34.10 56.16 269.26 87.49 10 2 36 1855.0 -34.07 46.92
4608.36 29.21 168.10 238.08 71.39 24 27 45 4008,4 26.39 180.05
MI0-COURS( EXECUTION ACCURACY ORBIT O_T_RI4_NAT]ON 4CCURACY
SGT 1440.8 8GR 488.8 SG3 56.7 ST 629.9 SR 4_9.3 SS 579.?
RRT -.0549 RRF .O517 R7F" -.8115 CRT .6978 CRS .7777 C$T .9922
SGB 1521.5 R23 -.0014 RI3 .8115 LSA 916.7 MSA 275.5 SSA 16.3
5G! 1441,1SG2 487.9 THA 178,79 ELI 712.0 EL2 _72,0 ALF 30.3l
137
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1965-69)
LAUNCH 0ATE NOV 23 1968 FL|GHT TINE 98.00 ARRrVAL 0ATE MAR ] J969
H[L|OCENTRIC CONXC 0ISTANCE 206.85|
RL 147,7| LAL .00 LOt. 60.77 VL 22.702 GAL |9.28 AZL 86.97 HCA 75.22 $tdA |03.56 E(C .52060 ZNC 3.0278 ¥! 30.|63
RP ;07.48 LAP 2.93 LOP 135.97 VP 34.468 GAP -31.31AZP 89,25 T4_ 159.9| TAP 235.15 RCA 49.65 APO |57.47 v_ 35.258
RC 67.184 GL 5,50 ¢P -1.48 ZAL 48.46 ZAP |8.02 ET$ 174o72 ZAE 131.62 ET£ 190.61 ZAC 69.66 ETC ;63.50 CLP 17.96
PLANETOCENTRZ( CONIC
C3 t39.338 VHL Z|.BO4 0LA 10.02 RAL 9.37 RA0 6570.5 VEL |6,|45 PTH 2.84 VHP 18.854 0P4 -14.§3 RAP 337.63 [CC 3.2932
LNCH AZNTH LNCH TINE L-I T114[ IN| LAT IN| LOAG IN| RT AS( IN| A2"NTH IN| TIFf. PO CST TIN IN| 2 LAT [NJ Z LONG
9D.O0 6 33 52 2987.59 -28.05 95.53 268,78 85.95 7 25 39 2387.6 -28.32 66.87
90.00 2! 4 37 4999.39 22.72 219.56 259.49 72.63 22 27 57 4399.4 20.13 _11.84
l(_.O0 8 0 9 2709.26 -29.68 75,18 268.90 86.30 8 45 19 2109.3 -29.88 66.38
100.00 22 21 J 4152.95 24,28 _0.89 258.95 72.00 23 40 14 4152.9 Zl.39 J93.13
1;0.00 9 19 39 2460.49 -34.09 56.59 269.J9 87.24 |0 0 40 1860.5 °34.09 47.34
110.00 23 IB 0 4574.49 28.45 |85.76 257.36 70.L_ 24 34 15 3974.5 25.48 177.84
OXFFER_NTIAL CORRECTIONS MI0-COURS[ EXECUTION ACCURACY OReZT 0£TERtA|NATION ACCURACY
TOE-I.0963 TRA-2.648S TC3 -.2211BAU .4162 _T J503.3 S_R 485.9 S_3 61.0 ST 660.9 SR 426.1 SS 602.!
-.8661 RRA .4699 RC3 -.0320 FAU .01156 RRT -.0536 RRF .0515 RTF -.8222 CRT .6979 CRS ,7791 CST .9920
FOE .6632 FRA 1.2280 FC3 -.07|8 9_P 4769 S,_ |579.9 R_3 -.ODZ2 R13 .6223 LS4 951.1N$A 275.8 SSA 16.4
BOE 1.3971 BRA 2.6899 9C3 .L:_34 FSP -|56 ,S_I |503.6 SG2 485.1 THA |78.69 ELI 7_7.2 EL2 273.6 ALF 28.50
LAUNCH OATE NOV _3 |_8 FLI_AT TINE |00°(70 ARRIVAL 0ATE HAR 3 1969
HELIOCENTRIC O3MIC
RL |47.7] LAL .00
RP J07.48 LAP 3.02
RC 65.1_9 GL _.95
PLAMETOC_NTRIC CON|C
C3 |28.984 VHL 11,3fl7
LN(.H A_IATH LN(.J.I TINE
90,00 6 30 |6
90.00 21 12 53
;00.00 7 56 58
IOD.O0 22 28 51
1|O.OO 9 1724
I10.00 23 24 56
01_7_NC'I[ 2|3.358
LCL 60.77 VL 23.067 GAL le.49 AZL 66.92 ttCA 78.47 SNA 104.93 ECC .50010 INC 3.D8Z4 v! 30.163
LCP |39.22 VP 34,708 GAP -_J,gg AZP 69,38 TAL 159.|4 TAP 237.60 RCA 52.45 APO |57.40 VZ 35.257
GP -1.55 ZAL 47,69 ZAP |6,7R _TS 174.LP'Z ZA[ |32.38 ETE 19|.3| ZAC 71.54 ETC 163.83 cLP 16.65
OLA 10.75 RAt. 9.95 RAO 6570.4 VEL |5.82| PTH 2.60 VHP 18,142 DPA -13.89 RAP _39.5| [CC _.JZZ8
L-_ TINE ]NJ L.AT IN| LONG IN| RT ASC IN| AZNTH IN| TZM[ PO C$T TIN IN| _ LAT IN| 2 LONG
299_.90 -_.00 96.21 268.59 B5.6_ 7 _ 1_ 2396.9 -28._Z 87.55
49(0.72 21.9I 2|7.01 258.86 71.60 22 35 34 4360.7 19.19 209.39
2717.24 -29.65 75.77 268.73 85.69 O 42 16 2117.2 -29.89 66.98
4715.61 23.47 198.41 258.28 70.94 23 47 27 4115.6 20.65 190.75
2465.59 -34.07 56.96 269.03 87.01 9 58 29 1865.6 -34.1! 47.74
4540.02 2_.63 183.41 Zf16.60 69.02 24 40 36 3940.0 24.53 |75.62
OIFFEI_NTI4L CCltI_CIICI_ NIO-COJR_ EXECUTION ACCURACY ORBIT OETERNIN_TION AECURACv
_OE-1.1080 ;RA-2.r_O TC3 -.2_05 _AU .402| S_Y 1569.1St, R 482.2 S¢,3 65.? ST 693.9 SR 4ZZ.Z SS 6_6._
-.8257 /iRA .4466 RC3 -.0353 FAU .01178 RRT -.05|_ RRF .O_10 RTF -.83_4 CRT .6984 CR$ .7805 CST .9919
FOE .6105 FRA 1.2689 FC3 -.0710 _P 4912 _1_ 1041.5 R_3 -.O0_L4 RI3 ,8324 LSA 967.8 MSA 275.5 SSA 16.5
80t£ 1.3818 I_RA 2.7042 _(:3 .2332 FgP -169 _J |569,3 S(,2 48|.5 THA |78.99 ELI 764.5 EL2 274.2 ALF 26.73
LAUNCH 0ATE NOV 23 1968 FLIGHT TII,_ |02.00 ARR[VAL 0ATE MAR 5 1969
I'EL_C_ENTRIC CONIC DISTANCE 219.917
RL |47.7J LAL .OO LC(. 60.77 VL 23.41] GAL 17.72 AZL 86.86 HCA 81.7] SI4A 106.27 ECC .48029 INC ].|358 V| ]0.J63
RP ;07.49 LAP 3.10 LOP 142.47 VP 34,935 GAP -28.70 AZP 89.55 TAL 158.39 TAP 240.10 RC4 55.2] _PO 157.3| VZ 35.254
RE 63.|73 GL 6.4J GP -1.62 ZAL 46.96 ZAP 15.42 ETS 173.60 ZAE 133.24 £TE 192.05 ZAC 73.4] [TC 164.|] CLP 15.34
PLANETO(ENTRIC CONIC
C3 119.439 VHL 10.929 OLA 11.48 RAL 10.49 RAO 6570.2 VEL |5,517 PTH 2.77 VHP 17.450 0P_ -13.25 R_P 341.40 ECC _.9657
LNCH AZNTH LNCH 711_ L-[ T_I_ _NJ LAT _NJ LONG |NJ RT AS( IN| A2'NTH |NJ Tilt[ PO (ST T|N IN| _ LAT IN| Z LONG
90.00 6 26 23 3006.08 -27.95 96.87 268.32 85.29 7 16 29 2406,1 -_8.31 e8.z3
90.00 21 21 4 4921.31 21.04 214.45 258.|8 70.60 22 43 5 4321.3 18.20 ZD6.gz
100.00 7 53 3J 2725.04 -29.61 76.35 268.47 85.69 8 36 56 2125.0 -29.89 67.56
100.00 22 36 37 4677.58 22,60 195.9"Z 2_7.58 69.90 23 54 34 4077.6 19.66 Je8.36
|lO.O0 9 14 53 2470.43 -34.05 57.3_ 268.81 86.79 9 56 4 1870.4 -34.12 48.J_
110.00 23 3J 44 4504._ 26.75 IBI.C_ 255.8J 67.88 24 46 49 3905.0 23.52 173.40
OIFI_RI[NTIAL CORRI[CTION$ M_0-CCI_S[ EXECUTION ACCURACY CR_IT DETERNINAT_ON ACCURAC_
T02-1.1189 TRA-2.6824 TC3 -.2394 BAU .5672 SGT 1636,_ SGR 477.7 SG3 70.8 ST 727.8 SR 417.5 SS 651.3
ROE -.7857 RRA .4235 RC3 -.0589 FAU .01202 RRT -.0_00 RRF ,0_05 RIT -.6420 CRT .6991 CRS .7821 C$7 .9917
FOE .7194 FRA 1.3113 FC3 -.087! 8SP 5078 5G_ |704.5 R_3 -.0046 R|3 ,8421 LSA 1025.9 HSA 274.5 SSA 16.6
802 I .3672 BR4 2.7157 8(3 .2425 FSP -182 ,%1 1636.4 _F_,_ 477.| THA 179.09 EL/ 793.0 EL2 274 .O ALF 25.04
LAUNCH DATE NOV 23 19_8 FLI{d.iT TINE |04.00 ARRIVAL DATE HAR 7 |969
H_LIOCENTRIC CONIC OI$TANCI[ 226.52|
RL 147.71 LAL .00 LOL _O.77 VL 2_.735 GAL |7.00 AZL, _.8| HCA 84.96 5tAA 107.58 ECC .46117 INC 3,J884 V! 30.163
RP 107.50 LAP 3.|8 LCP |45.72 VP 35.150 GAP -27.46 AZP 89.72 TAL 157.66 TAP 242.62 RC4 57.97 _P0'157.20 v2 35.25|
RC 61.231 GL 6.89 GP -1,7| ZAL 46.29 ZAP J4.13 ETS |72.81 ZAE 134,20 ETE J92.86 ZAC 75.32 ETC 164.42 (LP 14.03
PLAM_TOCENTRIC CONIC
C3 110,643 VHL |0.519 OLA |_.2| RAL |0._ RAO 6570,| VI[L |5.23| PTH 2.73 VHP 16.778 DP4 -12.61 RAP 343.27 ECC 2.8209
LNO4 AZMTH LNCH TINE Lol TINE _NJ LAY IN| LONG IN| RT AS( IN| A2'NTH IN| TIME PO C$T T_H _NJ 2 LAT IN| 2 LONG
90.00 6 22 11 _015.22 -27.90 97.54 267.97 84.96 7 12 27 2415.2 -28.31 88.69
90.00 21 29 Jl 4881.13 _O,|J 2|J.87 257.47 69.63 22 50 32 4281.l 17.|6 204.44
100.J_O 7 49 47 2732.73 -L>9.57 76.9*4 L_8.|_ 85.39 B 35 19 2132.7 -29.89 68.;3
100.00 2_ 44 17 46_8.84 21.67 193.42 256.83 68.69 24 I 36 4038.8 18.61 185.96
110.00 9 12 7 247}.07 -34,03 57.72 L_,_O 86.57 9 53 23 1875.1 -34.13 48.48
110,00 23 58 26 4469.28 25.B2 178.71 254.99 66.78 24 52 55 _869.3 22.45 171.17
OIFFER1ENT_AL CORRECTIONS M|O-_ EXECUTION ACCURACY ORBIT OETERtAINATION ACCURAC_
702-1.1255 TRA-2.6912 TC3 -.2464 BAU .5699 5GT |_|.Z S_ 472.4 5_3 76.2 ST 760.6 SR 4|2.0 55 676.9
RO( -.7462 RRA .4009 RC3 -.04_7 FAU .01234 RRT -,0410 RRF .0504 R1T -.8514 CRT .699| CRS .7836 CST .99J4
FOE .7495 FRA |.3549 FC3 -.0965 8SP 535J _ 176_.6 R23 -.0052 R|3 .8514 LSA 1063.7 NSA 273.1 5SA 16.7
1.3504 _A 2.7_ 8C3 .2_1 FSP -199 5(.I |70j.4 ,_,2 471.8 THA 179.16 ELJ 820.8 EL2 272.9 4LF 23.49
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LAUNCH DATE NOV 23 196B FLIGHT TIHE ]06.00 ARRIVAL CATE HAR 9 1969
HELIOCENTRIC CONIC
RL 147.71 LAL .00
RP IO7.51 LAP ].24
RE 59.338 GL 7.40
PLANE TOCENTRIC CC_IC
C3 102,542 VHL |Oo126 12.95 RAL
LNO4 AZNTH LNCH TINE
90,00 6 17 40
90.OO 21 37 16
IOO.OO 7 43 44
100.00 22 31 54
110.00 9 9 5
110.OO 23 43 1
OIFFERENTIAL CORRECTIONS
T02-1.1362 TRA-Z.7016 TC3 -.2543 BAU .]545
ROE -.7073 RRA .3787 RC3 -.0467 FAU .01_65
FOE .7823 FRA 1.4015 FC3 -.IO68 BSP §5_5
8OE 1.3384 BRA Z.7290 Be3 .2586 FSP -215
LAUNCH OATE M3V 23 1_o8
0ISTAN(E 233.161_
LOt. ,60.77 VL 24.039 GAL 16,30 AZL 96.76 _A 98.21 ,94A
LOP 148,97 VP 35.352 GAP -26.27 AZP 39.90 TAL 156.97 raP
GP -1,80 ZAL 45.67 ZAP 12.85 ETS 171.91ZAE 135.27 ETE
10B.87 ECC .44?77 INC 3.7403 vz 30.163
_45.17 RC4 50.66 APO 157.07 V? ]5.24_
193.74 ZAC 77.22 ETC 164.70 CLP J2,13
DLA 11.43 R_0 6570.0 VEL 14.963 PTH 2.70 VHP 16.125 CPA -11,96 RAP ]45.15 ECC Z.6876
L-I TIN[ INJ LAT INJ LONG INJ RT A_ INJ AZHTH INJ TIME PO CST fIN INJ 2 LAT INJ Z LONG
]024.42 -27.94 98._0 _67.55 84.63 7 B 5 2424.4 -2_.30 89.57
4840.J5 19.12 _09.27 256.73 68.70 22 57 56 _240.? 16.05 ?01.93
2740.43 -_9.52 77.49 267.72 85.10 _ 31 74 71_0.4 -29.99 _.70
4599.37 20.68 190.90 256.06 87.93 24 8 33 _999.4 17.51 1_3.55
2479.59 -34.01 58.07 268.11 86.37 g 50 _5 J979.6 -34.14 48,93
4432.98 24.82 176.36 254.14 55.71 24 58 54 _33.0 21.5] 168.95
HID-COURSE EXECUTION ACCURACY CRB[T DErERtAINATION ACCURACY
SGT 1771.7 5GR 466.3 SC.3 82.2 ST 796.8 5R 405.6 SS 704,5
_RT -.04"tO _ .0_0 RT_ -.860| _RT .7002 CRS .7854 CST .9913
5GB I932.0 _3 -.0066 RI3 .8601 LSA 1105.4 NSA 270.9 SSA 16.9
5G| 1771.8 _2 465,7 THA I79.24 ELI 952.1 EL2 270.B ALF _l.94
FLIGHT TIME 108.00 aRRIVAL 0ATE NAR 11 J969
PELIOCENTRIC CONIC
RL 147.71 LAL .00
RP 107.51 LAP 3.29
RC 57.5OI GL 7.93
PLANETO(ENTRIC CONIC
C3 95.083 VHL 9.751
LNCH A2'NTH LNO4 T|ME
gO.O0 6 12 48
90.00 21 _5 19
I00.00 7 _I 21
I00.00 22 59 27
110.00 9 5 46
110.00 23 51 3E
DIFFERENTIAL CCRRECTIONS
TOE-I.1443 TRA-2.7065 TC_ -,2605 _AU .337_
ROE -.6689 RRA .5570 RC_ -.0510 FAU .01_03
FOE .8170 FRA 1.4493 FC3 -.1186 8,5P 5794
BOE 1.3255 _RA 2.7300 BE3 .2655 FSP -234
DISTANCE 239.850
LCt. 50.77 VL 24.3_5 GAL 19.53 AZL 96.71 _ 91.45 SHA 110.12 ECC .42507 INC 3.2921 vJ ]O.163
LOP 152.22 VP 35.543 SAP -25.12 _ZP 90.08 TAL |56.30 TAP _47.75 RCA 53.31 APO 156,92 VZ 35.243
_P -1.90 ZAL 45.09 ZAP 11.58 £TS 170.51 ZAE 136.45 ETE 194.71 ZAC 79.12 ETC 164.96 CLP i|.42
OLA 13.69 RAL 11.83 RAO 6_69.9 VEL 14.711PTH 2.66 VHP J5,490 9PA -11.31 RaP 347.02 ECC 2.5648
L-I TINE INJ L_T INJ LOh_ |NJ RT A:_C. ZNJ A2'NTH INJ TI_ FO CST tin INJ 2 LAT INJ 2 LONG
3033.81 -27,78 9_.98 267.04 84.29 7 3 22 2433.8 -29._ 90.25
_798.34 18.06 206.65 _55.96 67.81 23 _ 18 4198.3 14.90 199.41
2748.2_ -29.48 78.06 ';_67.23 94.B0 B 27 9 71i8.2 -29,99 69.28
4559.14 19.83 1_8._ 255._6 67.00 2= 15 27 5959.1 16.35 181.17
2484.10 -33.99 58.42 _67.65 96,16 9 47 J0 i984.! -34.15 49.18
4396.05 23,77 174,01 253._7 64.68 25 4 AB _796.1 _20.16 166.7]
NI0-CCURSE EXECUTION ACCURACY CRBIT DETERt4INATION ACCURAC_
:_T |941.| _ 459.3 .P.P.S3 88,6 ST 852.7 5R _98.4 55 752.6
RRT -.04_7 RRF ,0500 RTF -.9664 CRT .7009 CRS .7_71 CST .991!
sr_ 1_97._ R_3 -.0077 R13 ._684 LSA 1147.5 NSA 268.0 SSA 16.g
_GI 1841.2 5GE A58.B THA 1_9._0 ELI 383.4 EL2 267.8 ALF 20.51
L_UNCH DATE NOV 23 1968 FLIGHT fINE tl0.O0 ARRIVAL 0ATE HAR 13 t969
HELIOCENTRIC CONIC 0ISTANCE 246.565
RL 147.71 LAL ,00 LOL 50.77 VL 24.594 5AL 14.99 AZL 96.56 HCA 94.69 574A 111.33 ECC ,10809 TNC 3.3440 Vl 30.163
RP 107.54 LaP 3.33 LOP 135.47 VP 35.222 GAP -_Z_.01 AZP 90,27 7AL 1_5.66 TAP _50.36 RCA 65,90 APO 156,76 V2 55.738
RC 55.726 GL . B.4B GP -2.01ZAL 44.57 ?AP 10.31 _TS 168.B1ZAE 1}7.75 ZTE 195,77 ?AC _1,02 £TC 165,21CLP J0.12
PLANETOCENTRIC CONIC
C3 B8,222 VHL 9.]93 0LA _4.44 RAL 12.1B RAO 6569,7 VEL 14,476 PTH 2,53 VHP 14,874 DPA -10.66 RaP 54B.8# ECC 2.4519
LNCH AZHTH LNCH TINE L-I rII,4E [NJ LAT INJ LONG INJ RT A.e_ INJ AZMTH [NJ TINE PO CST rim INJ 2 LAT INJ. 2 LONG
90,00 6 7 33 3043.53 -27.71 99.59 266.4? 83,95 6 59 16 2443.5 -28.26 90,96
90,00 21 53 ?3 4755.66 16.94 204.02 255.16 66.97 23 12 56 4155.7 13,68 196,86
IOO.OO 7 36 37 2756.29 -29._3 76.66 _66.67 94.A9 9 _2 _3 2156.3 -29._8 69.98
100.00 23 7 0 4518.13 IB._2 195.94 2§4,44 56.11 Z4 22 19 3918.1 15.14 178.68
110.00 9 2 B ?488.68 -33,97 58.78 267.12 85.95 9 43 37 1898.? o34.16 49.54
110.00 0 I 54 4358,50 _2.65 171.86 25_.38 63.69 1 14 32 3759.5 18,93 164.50
OIFFERENTIAL EQRRI[CTIONS _ID-(._URSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
TDE-I.I 327 rRA-2.?091 TO3 -.2658 BAU .3_03 SGT 1912.0 _ 491.6 5G3 95.7 ST 869.9 SR _90.2 SS 762.5
RDE -.6312 RRA .3360 RE3 -.0§55 FAU .01344 RRT -.0445 RRF .0_02 RTT -,8763 :RT .7019 CRS .7889 CST .9910
FOE .8§44 FRA 1._9_ FC3 -.1319 _SP 6049 S(_ J_&o6 R_3 -._0 R|3 °8763 LSA J191.7 XSA 264.6 SSA J6.9
8OE 1.3142 BRA 2.7_9_ BE3 .2716 FSP -255 _GI 1912.E SG2 451.1 TH_ 1r9.36 ELI 916.2 EL2 263.9 ALF 19.13
LAUNCH DATE NOV 23 196_ FLIGHT TIME 1|_.00 ARriVAL DaTE HAR 15 1969
H[LIOCENTRIC CONIC DISTANCE 253.308
RL 147.71 LAL .00 LCL 50.77 VL 24.846 GAL J4.37 _2'1,. _6._O PICA 97.94 SI4A 112.51 ECC .39182 IN( 3.3964 Vl '_.163
RP 107.36 LAP 3.2H_ LOP 158.72 VP 35.991 GAP -LP'Z,_4 _ZP 90.47 rAL 155.06 TAP 253.00 RCA 68,42 APO 156.59 V2 35.232
RC 34.O_1 GL 9.06 GP -2.14 ZAL 44.10 ZAP 9.O6 ETS 166.52 ZAE 139.16 ETE 196.95 ZAC 82,92 ETC 165,45 CLP 8.80
PLANETO(ENTRIC CONIC
C3 81.913 VHL 9.051 OLA 15._O RAL 12,48 RAO 6369.6 _EL 14.257 PTH 2,60 qHP 14.275 DPA -10.01 RAP 350.73 EC¢ 2.3481
LNOH A2"NTH LNCH TIN_ L-I Tilde INJ I.J_T INJ L.ON(_ INJ RT ASC INJ AZNTH 1NJ TINE PC) CST rim INJ 2 L4T INJ 2 LONG
90.OO 6 ! 53 3053.TZ -17.64 IOO,3_ Z65.B3 83.98 6 52 _6 2453,7 -2_.2= 91.71
90.OO _ _ _ 4712.07 13.76 _901.37 _5A.35 66,17 23 _00 4112.1 |2,4J |94._9
1(30.00 7 31 3(3 2764.71 -L_:J.$7 79,_ L_,04 84,17 B 17 _5 2164,7 -29.87 70.51
10_.00 23 14 32 4476,3_ 17,35 193,_'9 _53.61 63,_7 24 29 B 5876.3 13.87 176.22
110.OO 8 58 11 2493.46 -33.95 39.1_ 266.52 85.73 9 39 45 1893.5 -34.17 49.91
110.00 0 B 16 4320.33 21.48 169._ 231.47 62.75 I 20 16 3720.3 17.66 162.2B
OIFFER1ENTIAL CORR[CTICN5 MI0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
T02-1.1614 TRA-E.T088 rc3 -.Z702 B_U .3031 SGT 198A.3 _G_ 443.0 _G3 103.3 ST 908.3 _R _1.2 SS ?94.0
ROE -.3941 RRA .3157 RE3 -.0602 rAU .01390 ART -,0436 _ .0509 RTF -._38 CRT .7031 CRS .7907 C$T .9908
FOE .8949 FRA 1.5532 FC3 -.1469 BSP 6311 ,T_ ZO33,_ R_3 -.0104 R|3 .8838 LSA 1238.0 NSA 260.5 $SA 16.9
BOE 1,3045 BRA 2.7272 Be3 .2768 FS4= -278 S_| 1964.4 SG2 442.5 THA 119,41 ELI 950,4 EL2 259.1 ALF J7.81
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LAL_C_ CkTE NOV Z3 X968
_L [E(ENTRIC CONIC
RL 147.71 LAL .00
RP ]07.58 LAP 3.38
RC 52.393 GL 9.67
PLAI_ TC)CENTR IC CONIC
C] 76.1|7 VHL 8,725
L_J_ AZMTH LN(H TIME
90.00 S SS 45
9O.O0 22 9 37
100.00 ? 25 58
1(30.00 2] 22 6
Z l0.00 B 5_ 5]
ll0.OO 0 14 36
FL|_T Till[ 114.00 ARRIVAL CJ_E WAR j7 1929
CI$TANC[ 260.074
LOL 60.77 VL 25,082 GAL I].79 4ZL 86.55 M_A JOt.J8 _MA J13.64 ECC .57625 INC 3._496 Vi 30.]23
LOP 161.97 VP ]6.049 GAP -2J.90 AZP 90,67 TAL J54.48 TAP 255.66 RC_ 70.89 APO 156.40 vZ 35.222
GP -Z.ZB 7AL 43.69 ZAP 7,8Z ET$ |6].5_ ZAE J40.69 £T£ 198.Z7 7AC B4.82 ETC 165.67 CLP 7.4_
CLA |5.96 RAL IZ,74 RA0 6569.5 VEL J4.052 PTH 2o56 VHP |3.694 CPA -9.38 RAP 35?.58 ECC ?.?527
L-I Till[ INJ LiT INJ _ INJ RT A,gC INJ A_4TH INJ TIP4_ PO CST TIM ]NJ ? LATINJ ? LONG
3064.$7 -27.55 1Ol.lJ 265.|2 83.2/3 6 46 50 ?464.6 -ZS.?J 9?.50
4667.52 14.52 J_._ 253.53 65.42 23 27 25 4067.5 If.08 J91.69
2773,65 -29.31 79.93 269.35 83.83 8 12 17 2173.7 -29,85 ?l.l?
44]3.67 16.JZ |80,72 252.76 64.48 24 35 59 3833.7 1?.55 |7].75
2498.55 -33.92 59._5 265.$5 85.50 9 35 32 1898.6 -34._7 50.31
4291.53 20.25 J66,g_ 250.5_ 61.86 I 25 57 _l.5 16.]] 160.D5
0Irr£_NTIAL _R[CTIOIWS NID-f.C_JRSlE EXECUTION ACCURACY CRBIT CETERWINATICN ACCURACY
TDE-J.JT05 TRA-2.7060 TO3 -.2733 BAU .2859 ._T 2057.9 _ 433.6 ._3 lJl.7 ST 947.9 _ _7|.2 SS 827.4
RO( -.5575 RRA .29_41RC] -.O652 F_4J .0|44J RR¢ -.045l _ .05_ RTr -.8909 CRT .7044 CRS .7925 CST .99_7
rOE .9389 FRA 1.6096 re| -.1639 BSP 6574 _ 2103.| fl_3 -,0|2| R|_ .S909 LSA |286.6 M$_ 255.8 S$A 16.9
8OIE J.29_5 BRA 2.7L_22 Be5 .2BIO FSP -_O5 t_.l 20fl8.0 _ 433.f THA 179.46 EL! 966.0 EL2 253.3 ALF 16.54
LAUNOa DATE NOV 25 1968 FLIGHT TINE lJ6.00 ARRIVAL CAT[
H[LIC(ENTRIC CCNIC OISTAN_ _.859
RL 147.7| LAL .00 LOl. rd0,77 VL 25.304 GAL |3._3 AZL 86._O H(.A J04.4_ 5NA ||4.74 £CC ,36137 INC ].5040 vJ _O.|63
RP 107,60 LAP 3,3_ LOP J65._ VP _6.J_ GAP -_O,gO AZP 20.8? TAL 153.94 TAP 2_.36 RCA 7].28 APC) 156.2_ v2 35.Z|9
RC 50.852 GL iO.3i C,P -2.45 2_4. 43.35 ZAP 6.6_ [T$ J_.8_ Z_ 14_.54 ET£ J99.76 ?AC 86.7| ETC 165.89 (LP 6.16
PL_N_TOCENTRIC CONIC
C| 70.798 _ 8.4|4 0LA 16.74 RAL J2.94 RAO 65_.4 VI[L J_,_2 PTH 2.53 VHP |3.|3J 0PA -8.75 RAP 354.4J ECC Z.1652
LN(..H A2MTH _ TII,_ L-I T|I4E |NJ L4T IN] LON_ JNJ RT A_ |NJ A2'NTH IN] T_NE PC) C$T TIN IN] 2 LAT IN] _ LONG
_O.OO 5 49 e ]076._ -_'.46 101.9_ Z64.35 82.79 6 40 24 2476.3 -28.17 93.35
gO.O0 LPZ J7 5_ 46_l.94 13.21 195.g1_ 252.?0 64.73 25 34 54 4021.9 9.70 189.06
JO0.O0 7 J9 _e 2?83.29 -29.R3 80.64 _4._0 83.46 B 6 _ 218].3 -_9.8] 71.89
I00.00 _ _9 43 4_J0.14 J4.SZ J?B.J4 _5|._ 65.74 24 4_ 53 3790.1 1|.|8 17I.Z4
;10,00 8 49 J3 2_O4.0_ -3_._9 59.9_ _5oJ4 85.25 9 ]0 57 |_D4.I -34.|8 50.74
IJ0.00 0 20 54 4242.10 J8.97 164.64 249._ 6|.02 ! 3l 36 _642.1 14.96 157.82
OIFfERENTIAL CORRI[CTIOI_ Ni0-_OURSI[ (]_(UTION _CCURACY ORBIT DETERMINATION ACCURACY
ro£-;.|_O] TRA-2.100_ TC_ ;.ZTSI e_J .2688 NT Z132.6 _ 4Z_.A St.3 120,B ST 989.0 SR 360.| SS 86Z.9
RO£ -.5216 _A .ZTr9 RC3 -.0703 FAU .OJ4_ RRT -.04_4 _ .0541 RTF -.8976 CR7 .7058 CRS .7942 CST .9906
rOE .ggH FRA l._5 rC3 -.IB}I 8SP 6836 SC_ 2114.Z I_3 -.0|4! RI3 .6976 LSA |3_7.6 WS4 250.6 SSA 16.9
_O£ 1.2904 _A 2.7_49 _(3 ,2840 F_ko -330 _J 2132.7 S_2 422,9'THA 179.49 EL| 1023.2 EL2 246.6 ALF 15.33
MAR 19 1969
L4uN(H DATE NOV 23 1968 FLIGHT TIW[ 118.00 kRRIVAL 0ATE MAR ZI 1969
HELIO_ENTRZC CONIC 0IST_N(E 27].661
RL 147.71 L4L .0(} LOL 60.77 VL 25.512 GAL 12.69 AlL 86.44 H(J 107.66 ]HA 115.80 ECC .34718 INC 3.5600 V| 30.163
RP J07.62 L4P 3.39 LOP |66.46 VP 36.]55 GAP -|9.92 AZP 91.08 TAL |53.44 TAP 26|.|0 RCk 75.60 &PO |5_.00 V2 35._JJ
RC 49.405 GL 10.97 GP -2.61 ZAL 4].0] lAP ].48 £T$ 152.06 ZkE |44.10 ET£ 201.45 ZAC _8.59 ETC 166,10 CLP 4.8_
PLAN_TO(ENTRIC C_IC
C3 65.920 VHL 8.119 DLA 17.53 R4L 13.09 RAD 6569.3 VEL 13.685 PTH 2.50 VHP |_.584 OPA -_.J4 RAP ]56.24 ECC _.0849
LNWC.HAZMTH LN(H TII4[ L-I TIM( INJ LAT INJ LONG INJ RT AS_ INJ AZ14TH INJ TIleE PO CST TIM INJ 2 LATINJ Z LONG
90.00 5 4l 58 _089.05 -27.34 102.86 26_,53 82.34 6 33 27 24_9.0 -28.12 94.28
_.00 22 26 16 4575.24 |!.84 193.24 25J.87 64.09 23 42 ]l ]975.2 8.26 186.39
10(3.OO 7 13 31 2793.82 -29.15 81.4l 263,79 83.07 8 0 4 2|9].B -29.80 72.67
10(3.00 23 37 25 434].68 15.47 175.53 25|.04 63.06 24 49 50 ]745.7 9.75 168.77
llO.00 8 44 9 2510,25 -33.86 £0.45 _4._7 84,97 9 25 59 1910.2 -34.18 51.27
|I0.00 0 27 1! 4202.05 17.6] 16_.3J 248.71 60.23 ! 37 13 3602.0 1].54 155.59
DIFFERENTIAL CORRECTIONS MIO-COUR_ E_£CUTION ACCURACY ORBIT DETERNIN_TION ACCURACY
TOE-|.|904 7RA-2.6921TC3 -.2753 BAU .2517 _T LPZ0?.9 _ 412.4 S(;_ i30.8 ST 1031.1SR 348.0 55 900.5
ROE -.4863 RRA .2_06 Re5 -.0757 FAU .0|560 RRT -,0449 R_" ,0585 RTF -,_059 CRT .7072 CR$ ,7958 CST .99(]6
FOE 1.O393 FRA J.7]_O FC5 -.2049 8SP 7|07 S(_ _46,| R_3 -.0J_4 RJ3 ,9040 LSA |391.0 MSA 244.9 55A |6,9
!.2859 BRA 2.7047 BE] .2856 FSP -360 _l L_"ZO8.O _ 41_.0 "fHA |79.50 EL| 1061.7 ELZ 239.0 ALF 14 .| 6
LAUNCH DATE NOV 23 1968 FLIGHT TIE |20.00 ARRIVAL 0_TE MAR 23 1969
0ISTAN_E 2_0.474
LQ. 6_.77 VL 25.707 GAL 12.18 AZL 86._58 PICA 110,90 SMA
LOP 171.71 vP 36.463 GAP -18.98 AZP 91.29 TAL 152.97 TAP
GP -2._O 2AL 42.78 ZAP 4.45 £TS 141.59 2AE 145.97 ETE
OLA 18.53 RAL 13.L_3 RAO 656_.l V_L 13.521PTH Z,47 VHP
L-I TII_ IN] LAT IN] _ _NJ RT AS( IN] A2'NTH _NJ TII_
3103.12 -27.21 103.88 262.64 81.85 6 25 54
4527.32 10.40 lgO.45 25|.04 63.51 23 50 19
280],46 -29.0fl 82._ 262.93 82.63 7 5] Jfl
4300.21 12.05 |72.gO 2_0.18 62.44 24 56 55
25_7.l] -]3.81 _0,99 263.55 84.65 9 20 36
4161.3J |6.24 159797 247.78 59,50 | 42 5_
NI0-COUR_WE E_CUTION ACCURACY
S_T 2"Ze3.5 SGR 400.7 SG3 141.8
RRT -.0482 A_RF .0642 RTF -.9099
2318.4 R23 -.0|90 R|] .9100
SG| LP'ZeS.6 .'_,_ 400.2 TM4 179.]0
HELIOCENTRIC CONIC
RL 147.7! LAL .00 1J6.82 ECC .5]]67 IN( 3.6180 vJ 30.163
RP IO7.6] LAP 3,3_ 26].86 RCA 77.84 APO 155.79 v2 35.20_
RC 48.064 GL ||.67 203.40 ZAC 90.46 ETC J66.30 CLP ],46
PLAN_TOC_NTRIC COMIC
C3 6J.452 _ ?.839 12.053 0P4 -7.55 RAP ]58.06 ECC 2.0JJ3
LN_ AZMTH LNCH TII_ PO CST TIM IN| 2 LAT |NJ _ LONG
gO.DO 5 34 1l 2503.| -28.06 95.32
90.00 _'_ 34 5_ 3927.5 6.76 183.66
lO0.O0 7 6 29 2213_.5 -29.77 7].5]
100.00 23 45 15 ]700.2 8.27 166.16
110.00 e ]_ _ 1917.1 -]4.|8 51.76
110.00 0 ]3 30 3561.3 12.07 |53.34
DIFFERENTIAL CCRR_CTIOI_ ORBIT DETERNINATION ACCURACY
T0¢-1.2011 TRA-2._06 TC_ -.2737 BAU .2345 ST 1074.] SR 334,8 S] 940.6
RO_ -.4]|5 RRA .2444 RC3 -.081_ FAU .016_0 CRT .708] CRS .7970 CST .9905
rOE 1.0969 rRA |.BOO7 rC3 -.2296 BSP 7376 LS_ 1447.0 MSA 238.7 $5A J6.9
|.2811 _RA 2.6917 BC3 .2855 FSP -395 ELl lJ0|.4 £L2 2_0.5 ALF 13.03
140
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69
LAUNCH CATE NOV Z3 1968 FLIGHT TIE J22.00 ARRIVAL CATE PAR 25 1969
HELIC(ENTRI( CONIC 0ISTAN(F 287.296
RL 147.71 LAL .00 LOt. 60.77 VL 25.889 GAL |1.69 AZL 86.32 HEA ]14.J3 SMA 117.79 £CC .3208! ]NC 3.6785 vJ 30.;63
RP 107.60 LAP 3.36 LCP 174.95 VP 36.583 GAP -|8.07 AZP 91.5J TAL |52.§3 TAP 266.66 RCA SO.nO APO 155.58 V2 35.194
RC 46.839 GL 12.40 GP -3.02 ?AL 42.59 ZAP 3.67 ETS 125.33 ZA£ 147.94 ETE 205.66 7AC 92.32 ETC 166.50 CLP 2.09
PLANETOCENTRIC CONIC
C] 57.365 VHL 7.574 CLA 19.14 RAL 13.24 RAO 6569.0 VEL 13.369 PTH 2.44 VHP |1.530 0PA -6.99 RAP 359.86 ECC 1.944!
LNCH AZNTH LNCH TINE L-I TII4E IN| LAT IN| LONG |NJ RT AS( IN| AZNTH IN| TI_46 PO CST TIN _NJ 2 LAT IN| _ LC_C
90.00 5 25 42 3118.86 -27.06 105.00 261.71 81.3J 6 17 41 2518.9 -27.98 96.46
90.00 22 43 44 4478.01 B.89 |87.62 _.t>0.22 6].00 2_ 5B 22 _76.0 5.20 180,88
1(30.OO 6 58 52 2818.47 -28.93 83.21 262.02 82.14 7 45 50 2218.5 -29.72 74.50
lOO.O0 23 55 16 4253.71 10.57 170.23 249.33 61.88 25 4 9 3653.7 6.73 163.55
llO.OO 8 32 40 2524.96 -33.76 61.59 262.69 84.30 9 14 45 1925.0 -34.18 52.37
IlO.O0 0 39 52 4119.91 J4.BO |57.63 246.87 58.83 I 48 36 3519.9 10.56 15] .09
DIFFERENTIAL CORRECT|ON$ NIO-C(_,_Sr, EXECUTION ACCURACY CR6IT 0ETERNJNATION ACCURACY
TOF-J.2135 TRA-2.6671 TC3 -.2"r07 BAU .21_0 SGT 2_0.5 _ _.3 ,_G3 153.9 ST |Jig.§ SR 320.4 SS 9fi3.7
ROE -.4172 RRA .2296 RC3 -.0870 FAU .01706 RRT -.0534 _ .0725 R1T -.9156 CRT .7093 CRS .7978 CST .9905
FOE I .1607 IrRA 1.8733 FC3 -.2574 8SP 76]0 t,_ 2392.3 R23 -.02_ R13 .9156 LSA 1506.3 HSA 232.! SS4 J6.8
806 1.2832 8RA 2.6770 8C3 .2843 FSP -429 S¢.1 2560.6 SG2 387.7 THA 179.48 ELI 1143.3 £L2 221.2 ALF IJ.93
LAUNCH OATE NOV 23 1968 FLIGHT TIN[ 124.00 ARRIVAL D4TE NAR 27 1969
HEL I('X:EN TRI C CONIC
RL 147.71 LAL .00
RP 107.71 LAP 3.32
RC 45.742 GL 13.17
PLANE TOCEN TR I C CONIC
C3 53.651 _ 7.523
LNO'I A2'NTH LI_H TZNI_
9O.OO 5 J6 27
90.00 22 52 57
IOO.OO 6 50 53
I00.00 0 5 27
110.00 8 26 11
110.00 0 46 19
CISTM_E 294.124
LQ. 60.77 VL 26.059 GAL 1I.LP'Z AZL _.L_ PICA 117.57 S_4A I18.72 ECC .50861 INC 3.7421 V! 30.163
LOP 178.19 VP 36._35 GAP o17.19 AZP 91.7_ TAL 152.|3 TAP 269.50 RCA 82.08 APO 155.36 v2 35.184
GP -3.27 ZAL 42.47 ZAP 3.34 ET$ IO'Z,Tg 2_ J49.98 ETr _8.32 ZAC 94.J7 ETC 166.70 CLP .70
DLA 19.98 RAL 13.24 RA0 6568.9 VEL 13.;_28 PI"H 2.42 _ 11.040 0PA -6.46
Lot T|NE IN| I.AT ZNJ I.CNG IN| RT AS(. |NJ A2NTH IN| TINE PC) (ST TIN
3136.61 -26.87 106.26 260.75 80.70 6 8 43 2536.6
4427.12 7,30 184.72 249.42 62,_7 _4 6 44 3827.I
2833.13 -28.79 B4.;M 261.07 81.60 7 57 46 L:_33.1
4203.85 9.02 J67.f13 248.50 6J.38 ! I5 33 3605.8
2_33.9fl -33.70 62.29 Z6I .DO 85.89 9 8 25 1933.9
4077.77 13.30 1_5,_ _4_,_N_ 58.22 I 54 17 3477.8
OIFF£RENTIAt. CORRI[C T|ON5
TOf.-I .2225 TRA-2.6467 TC3 -.263_ BAU old03
R_ -._31 RRA .2164 RC3 -.0_9 FAU .01794
FOr 1.2503 FRA 1.94_ gC3 -.28_7 B_P 7974
BOE 1.28J| 8RA 2.65_5 8C3 .2794 F_P -47I
RAP 1.65 £CC !.8826








ST 1162.7 SR 504.6 SS _029.0
CRT .7088 CRS .7978 CST .9905
LSA 1566.0 MSA 225.3 S54 J6.7
ELl 11_3.2 EL;_ 2Jl.I ALF J0.87
NI0-COUR°_ E_ECUTION ACCURACY
$_,T Z432.7 _ 375.Z ._,3 167.1
RRT -.063_ RRF ._0 RTI r -.9209
S_1 2432.6 SG2 374.5 THA 179.43
L4UNCH 0ATE NOV 23 1968
H£L IOCENTRIC CONIC
RL I47.7| LAL .00 LOL 60.77 VL
RP 107.74 LAP 3.28 LOP |8|.43 VP
RE 44.782 GL 13.97 GP -3.56 ZAL
PL4N_ TO_[NTRIC CONIC
C3 30.228 VHL 7.087 DLA L_0.83 RAL
LNCH A2'NTH LN_H TIN_ L-I TII,_
90.00 5 6 16 3156.83
90.00 23 2 39 4374.33
100.OO 6 41 29 2849.82
I[30.00 0 14 3 4156.58
]10.00 8 19 8 2544.31
110.00 0 5_ 53 4034.85
DIFFERENTIAL CCRRIEC T IONS
T0£-1.2372 TRA-2.626_ TC3 -.2554 BAU .1839
ROE -.3493 RRA .L:_48 RE3 -.O9'9_ FAU .O1886
FOE I .5089 FRA 2.0334 rC3 -.3252 8_P 8222
90E I .2856 ORA 2.6348 BC3 .2739 FSP -515
L,_UNCH OAT£ NOV 23 1968
PEL |OCENTRIC CONIC
RL J47.71 LAL .(30
RP 107.77 LAP 3.22
RE 43.971 GL 14.82
PLANE TOCENTR|C CONIC
C3 47.132 VHL 6.865
LNCH 4ZNTH LNCH TINE
90.00 4 55 0
90.00 23 12
J00.00 6 3J 30
lOO.OO 0 23 5
]IO.OO _ 11 26
110.OO 0 59 38
DIFFERtENTIAL CORtR[ CT IONS
TDE-J.2550 TRA-2.6036 TC3 -.24fl9 8AU .1686
ROE -.3155 RRA .195! Re3 -.1053 FAU .01_8B
FOE I .3968 FRA 2.1234 FC3 -.3651 8SP 8463
_E 1.2921 ORA 2.6128 0C3 .2675 FSP -563
FLIGHT TINE 126.00 4RRIV4L DATE N4R 29 1969
0ISTAN_E 300.954
26.218 GAL |0.78 AZL 86.19 H_A 120.60 5NA 119.61 £CC .29703 INC 3.8095 Vl 30._63
36.798 GAP -J6.34 AZP 9|.94 T_L |5|.76 TAP 272.36 RCA 84.08 4PO J55._4 V_ 35.174
42.40 ZAP 3.63 ETS 79.39 7AE 152.06 ETE 211.47 ZAC 95.99 ETC 166.90 CLP -.72
13.18 RAO 65_8.8 VEL 13.099 PTH 2.39 VHP 10.557 0PA -5.97 RAP 3.43 ECC J.8266
IN| LAT IN| LONG IN| RT AS( |NJ A214TH _NJ TII_ PO CST TIM INJ 2 L4T IN| _ LONG
-26.64 107.70 259.70 80.02 5 58 53 2556.8 -27.74 99.21
5.64 181.73 248.65 62.20 24 15 33 3774.3 1.87 |75.0_
-28.62 85.49 260.07 80.98 7 28 58 2249.8 -29.57 76,8!
7.41 164.77 247.66 60.96 I 23 |9 3556.6 3.48 158.18
-33.62 63.09 260.87 83.43 9 | 32 |944.3 -34.16 53.89
11.7_ 152.93 24_.07 57.67 2 0 8 3434.9 7.40 146.5a
MIO-COUR_ EXECUTION ACCURACY _RBIT DETERHIN4TION ACCURACY
SGT _508.8 SGR 361.7 SG3 |8|.8 ST 1210.4 SR 287.4 SS 1078.6
RRT -,0764 _ .1018 RT_ -.9_61 CRT .7080 CRS .7966 CST .9906
S_ 2554.7 R23 -.0297 R13 .9262 LSA 163|.9 HS4 2]8.0 SS4 16.5
._1 2508.9 ._G2 360.6 THA 179.36 ELl 1227.9 £L2 200.! ALF 9.80
FLIGHT TIME 128.00 ARRIVAL D4TE NAR 31 1969
0ISTANCE ]07.784
L0L 60.77 VL _6.366 GAL 10.35 AZL 86.12 H_ 123.83 S_A 120.46 £CC ._608 IN_ 3.8816 V| 30.J63
LOP 184.67 VP 36.894 GAP -15.5! A?P _'Z.I6 TAL |51.43 TAP 275.27 RC4 86.00 4_ |54.92 v_ 35.]64
GP -3.88 ZAL 4_,40 ?AP 4.44 ETS 6J.75 ZAE 154.14 ET£ 215.23 ZAC 97,80 £TC _67.J0 C_P -2.17
OLA 21.70 RAL 13.06 RA0 6568.8 VEL 12.98J PTH 2.37 VHP |0.089 0PA -5.53 RAP 5.20 ECC J.7757
L-I TJN_ INJ LAT INJ LONG INJ RT AS( IN3 A2'NTH [NJ TIHE PO CST TIN INJ 2 L4T INJ 2 LONG
3100.]3 -26.3_ 109.33 _8.62 79.24 5 48 0 2580.1 -27.57 100.89
4319.24 3.BO 178.64 247.91 61.93 _4 24 57 3719.2 .09 172.00
2868.97 -26.4I 86.87 259.03 80.28 7 19 19 _269.0 -29.46 78.23
4105.63 5.71 161.93 246.90 60.61 I 31 30 3505.6 1.75 J55.38
2556.33 -33.5_ 64.01 259.9_ 82.89 B 54 2 1956.3 -34.14 54.82
3991.04 10._4 1_0.5_ 244.2| 57.18 2 6 9 3391.0 5.74 144.22
M|O-COU_. EX[CUTION ACCURACY CROIT 0_TERNINATION ACCURACY
SGT _565.6 SGR 347,8 S_3 197.9 ST 1259.6 SR 268.5 55 1132.1
RRT -.0937 Rf_ .J253 RTF -.9109 CRT .7050 CRS .7937 CST .9907
SGB 2608.9 R"Z3 -.0348 RJ3 .9109 LS4 1701.7 MSA 210.7 5S4 J6.3
S_1 2585.8 S_2 346.1 THA 179.25 ELI ]274.| EL2 188.3 ALF 8.74
141
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69
LAUNCH 0AT[ NOV Z3 1968 FLIGHT TII4_ 130,00 ARRIVAL CATE APR _ i969
HELIOC{NTRIC CONIC
RL 147.71 LAL .00
RP 107.80 LAP 3.16
RC 43.319 GL 1_.71
PLANE T_ENTRIC CONIC
C3 44.323 VHL 6.658 22.60 RAL
LN(_ AZW7_ LN(H rZwl_
gO,O0 4 42 23
90.00 23 14 8
ZO0,O0 6 20 28
I00.00 0 32 42
II0.00 8 3 1
IIO,OG 1 6 38
OIFFERENTIAL CORRECTIONS
702-1.2657 TRA-2.5759 TC3 -,2302 BAU .1316
ROE -.2813 RR) .1877 RC3 -.I|18 FAU .O210_
FOg 1.4937 FRA E.21B_ FC3 -.4117 85, e 880Z
BOE 1.2966 BRA 2.5827 BC3 .2559 FSP -6213
01STANCE 314.61]
LOL 60.77 VL 26.505 GAL 9.95 AZL 86.04 _A 127.06 SMA 121.26 ECC .27572 INC }.9593 vJ 10.163
LOP I87.90 VP 36.983 GAP -14.71 A?P 92.39 TAL 151.14 TAP 278.2C RCA 87.83 APO 154.70 V2 35.15]
GP -4.2E ZAL 42,47 ZAF 5.6_ ETS 50.41ZAE 156.16 ETE 2J9.77 ?AC 99.58 ETC 167.32 CLP -3.65
OLA 12.88 RAO 6568.7 VEL 12.872 PTH 2.34 VHP 9.631 DPA -5.15 RAP 6.95 ECC Jo7Z94
L'I TIN[ _NJ LAT INJ LON(. INJ RT AS( |NJ A_WTK ZNJ 7ZP_ PO CST TIM [NJ _ LAT INJ Z LONG
3207.31 "25.99 111.26 257.48 78.35 5 35 53 2607.] -27.34 102.85
=
4261.20 2.01 175.39 247.22 61.75 24 35 9 3661.2 -1.78 168.77
289_.16 -28.14 88.47 257.96 79.48 7 8 39 2291.2 -29.31 79._6
4052.5e 3.93 159.00 Z46.16 60.34 1 40 15 3452.6 -.05 152.47
2570.33 -33.40 65.0_ 2_8.94 82.2E 8 45 52 1970.3 -34.11 55.92
3946.16 8.47 148.1_ Z43._7 56.76 2 ]2 24 3346.2 4.04 141.86
NIC-_ £]([CUTI(_N ACCURACY OR_|T OET£RMIN_TION ACCUR4C_
SOT2654.6 _ 333.8 503 215.7 ST 1306.0 SR 247.B ss 1188.6
_T -.12fl RRF .1587 RTF -.9355 CRT .6983 CR$ .7877 CST .9908
t_ 2_75._ _ -.0402 RJ3 .93§6 LSA 1771.5 MSA L:_O3.5 5SA 16.O
501 2654.9 _2 _3|.| THA 179.08 ELl 1317.6 EL2 175.8 4LF 7.68
LAUNCH DATE NOV 23 1968 FLIGHT TIM( J32,00 ARRIVAL 0ATE APR 4 1969
HCL IOCFNTRIC CONIC
RL 147.71 LAL .OO
RF 107.84 LAP 3.08
RC 42.834 GL 16.6_
PLAME TC(ENTRIC CONIC
C_ 41.783 VHL 6.464
LNCH Ai'_rP¢ LNCH rifle
_0.00 4 28 10
90.00 23 36 _J
100.00 6 8 9
I00.OO 0 43 7
110.00 7 53 46
110.00 I 13 _8
0ISTIKE 3_1.433
LOt. 60.77 VL 26.633 OiL 9.57 _21. _5,96 Pl¢J 130.29 SM_ 122.02 ECC .26594 INC 4.0438 Vl 30.163
LOP 19J.J3 VP 37.0_ GAP -J3.94 AieP _.6_ TAL J_,_O,B_ TAP2BJ,J7 RCA 89,57 APO 134,48 v2 35,J4J
GP -4.69 ZAL 42,6(; Z_P 6.97 ETS 4_._W_ ZAE 1_8.06 ETE 225.22 ZAC 101.34 ETC 167.55 CLP -5.16
OLA 23._4 RAL 12.6_ RAO 6568.6 V_L 12.773 PT_ 2.3_ VHP 9.200 0PA -4.84 RAP 8._9
L-I FINE INJ I.AT [NJ I._ [NJ Rr ASC [NJ AZfATH [NJ TII,_ PO CST TIM INJ _ LAT
3_39._4 -_._3 113.50 2_6.29 77.31 5 22 9 2639.5 -27.02
419_.15 .O1 171.94 246.60 61..68 24 46 28 3599.2 -3,77
29J?.Je -27,_j 90,3_ 156,84 78,56 6 56 46 2317,2 -29,1o
3996.8ff _,0_ |55,9_ 245.41 60.17 I 49 44 3396.9 -1,94
258E.70 -33._ 66,34 2_7.94 81.54 8 32 53 1986.7 -34.05
3_00.0_ 6.?_ J45._ _4_._6 _6.41 2 18 59 33OO.1 2.28
01Fr(RI_NTIAL C.O_RECT|ON8 MI0*OOU_E £)ECUTIOR JCCU_CY
T02-1.280_ TR_-2.3439 7C_ :_212_ B#,_ .135¢ 8GT 2712.( _ 3213.| SO3 235.3
ROE -.246_ RRA .18_ RC3 -.118_ gAU .0L_39 RRT -.16_ _ .2041 R1T -.939_
FOE 1.603I 'FR_ 2.3212 F(3 -.464D B_ _F 9|_4 ._ 274J.4 R_3 -.0468 R13 .9399










ST 135_.8 SR 224,g SS 1249.9
CRT .6863 CR$ .7769 (ST .9909
LS_ J845.8 MS_ 196.5 SSA 15.6
ELJ 1362.7 EL2 162.5 ALF 6.60
L4UNCPt GAI'E NOV Z_ 1968 FLI.C44T 7?WE !34.@_ AR_IVItL OATE _PR 6 I969
H_LIO(ENTRIC CONIC 0ISTANCE 328.247
RL 147.71 LAL .0(3 LOt. 60,77 VL 26.753 GAL 9._1 AZL 85.86 HCA 133.51 .SM4
RP 107.87 LAP 3.00 LOP 19,.36 VP 37.139 GAP -13.18 AlP 92.85 TAL 150.66 TAP
RE 42.524 GL 17.64 GP -5.2_ ?AL 42.80 ZAP 8.49 ET$ 38.80 ?AE 159.73 ETE
PLAN[T(_ENTRIC CONIC
C3 39.498 VHL 6.28_ OLA 24._0 RAL 12.34 RAD 6568._ V_L 1_._3 PTH 2.}0 VHP
LNCH AZWTH LN(H TIE L-I TIM{ INJ LAT INJ LON{ INJ RT _._
90.00 4 11 41 3278.61 -24.92 116.20 255.02
90.DO 23 50 32 4131.7_ -2.16 168.J8 246.08
100.00 5 54 12 2948.05 -27.37 9_.52 255.66
I00.0C 0 54 37 3937.57 .04 15_.6_ 244.86
110.00 7 43 33 260_.97 -33.0_ 67._0 _58.93
1|0.00 I 21 46 _832.42 4.94 143.18 _41.80
DIFFER£NTIAL CORRECTIONS MI0-CC_K EXECUTION ACCURACY
T02-1.2975 ?R_-2.509! TO3 -.191{ BAU .IEI0 SOT _788.7 ._ _07.6 SO3 257.0
,e@E. -,2107 RR_ .1808 R(3 -.1_7 FAU .02.98J RRT -.g_l_ RRF ,L-_51 RTF -.9439
FOE 1.7271 FRA 2.4321 FC3 -,5226 BSP 9431 _ _80_.6 R_3 -.0_O R13 .9441
8OE 1.3145 _A 2.51568E3 .2291 r,_ -752 SGI 2789.5 ,_02 209,9 TH_ 178.58
122.75 £CC .25674 INC 4.1367 vJ 10.163
284.i7 RCA 91.23 APO 154.26 V2 35.179
231.7_ Z_C 103.08 ETC 167,81CLP -6.77
8.777 0PA -4.61 RAP 10.41ECC 1.6300
INJ _ZI, IT_ INJ TIME PO CST TIK INJ 2 LAT INJ 2 LONG
76.09 5 6 20 2678.6 -26.59 t07.93
61.76 24 59 24 3531.8 -5.9? 161.51
77.49 6 43 21 Z348.1 -28.82 _4.02
60.11 2 0 15 3337.6 -3.94 146.15
80.69 8 26 59 2006.0 -33.97 58.69
5_.13 2 25 59 3252,4 ,46 136.96
ORBIT DETERMINATION ACCURACY
ST 140_.9 SR 199.7 55 1316.6
CRT .66_0 CR_ .7_7_ (ST .99_
LSA 1924,9 MSA 189.6 SS_ 15.1
ELI 1409.2 EL2 148.5 ALF 5.47
LAUNCH OATE NOV 23 I_68 FLIGHT TIHE 13_.00 ARf;IVAL 0ATE APR 8 1969
H_L IO(ENTRIC CONIC
RL 147.71 LAL .[30
RP 107.91 L_P 2._63
RC 42.39_ GC 18.7{3
PLANIE TG(ENTRI C CONIC
C3 37.453 VI4L 6.1213
LNO4 A_MTH LN('H TINE
9O.OO _ 51 59
gO.O0 O 1I g
100.(30 5 38 7
I0_.00 I 7 42
110._ 7 32 8
110.0C 1 30 11
01$TINCE 335.050
LCL 60'77 VL 26.86_ G_L 8.864ZL 85.76 l.tC_ 136.73 ,_WA 123.4_ £CC .2480_ IN( 4.2401 Vl 30.163
LOP 197.59 VP 37,213_ GAP -12,4_ AZP 93.0£ TAL 150,47 TAP 287.20 RC_ 92.81 APO 154.04 v? 35,117
GP -5.86 ZAL 43.0_ ;rAP 10.14 Et$ 35.94 ZAE 161.06 ETE 239.32 ZAC I04.78 ETC 16_.11 CLP -8.33
DL_ 25.51 RAL 11.9( RA0 6568.5 VEL 12.602 PTH 2.29 VHP 8.370 OP_ -4.49 RAP 12.13 ECC 1.616=
L-! TIME INJ LAT INJ _ INJ RT ASW_ INJ A214TK INJ TIME _ CST TIY INJ 2. LAT INJ 2 LONG
_327.67 -24.07 119.5f 253.63 74.62 4 47 27 2727.7 -25.95 111.3_
405_.8_ -_,60 I65.g_ ZA_.IU 6E.O_ t t8 *5 5455._ -_._ 157.21
2985.49 -ZE,7S 95.15 _54.4_ 76.22 6 27 5_ _385.5 -_8,42 86.73
3873.25 -2.14 149.1_ 244.34 _O.lfl 2 12 12 3273.3 -6.09 14_.60
2628.79 -32.78 rog._] 255.8_ 79.70 8 15 56 2132_.8 -33.85 60.46
3802.72 3.05 140.57 241.10 55.94 E 33 34 3202.7 -1,44 134.37
ORBIT DETERMINATIC_ ACCURACY
ST 1427.5 SR 171.5 SS 1378.9
CRT .6219 CR5 .7212 CST .9_O_
LS# 1983.5 MS_ 184.5 SS# 14.2
ELI 1431.5 EL? 134.0 ALF 4.31
OIFFERENTIAL CORRECTIONS
TOE-1.2902 TRA-2.4443 TC3 -.1403 B_MJ .0_
ROE -.1728 RR# .1824 RC3 -.1331 FAU .OL_O£
r0E 1.8f36 FRA 2.5_67 re3 -.(W3_W_ 8SP 10_6_
BOE 1.3018 _A 2.4511 8C3 .1934 FSP -859
MI0-COIJ_ £XI[CUTICN ACCLYR_CY
SOT _813._ 8G_ _97.5 SOl 279.7
RRT -.3062 RI_ .350_ RTF -.9486
SG8 ZB2g._ R23 -.059_5 R13 .9488
SGI 2815.3 SO2 883.1 THA 178.13
142
JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 4. 1968-69 J
LAUNCH 0ATE NOV 23 196B FLIGHT TIE 1]B.O0 ARRIVAL CAT£ APR 10 1969
HELIOCENTRIC CONIC OISTANCE 341.852
RL 147.71 LAL .00 LCL 60.77 VL 26.967 GAL 8.54 AZL B5.64 HCA
RP 107.95 LAP Z.80 LOP 200,81VP 37.271 GAP -11.74 AZP 93.34 TAL
RE 42.442 GL 19.83 GP -6.51 ZAL 43.4] ZAP 11.91 ETS 34.19 ZAE
PL_N_TC_.ENTRI( CONIC
C3 35.654 VHL 5.971 0LA 26.57 RAL 11.52 RA0 6568.4 V[L 12.531 PTH Z.27 VHP 7.979 OPA
LNCH AZMTH LNCH TINE L-I TII4[ ZNJ LAT INJ LONG INJ RT A._ INJ AZNTH INJ TIM[
90,O0 3 27 4 3393.39 -22.82 123.95 252.07 72.76 4 23 37
90.00 0 32 32 3965.25 -7.47 158.81 245.57 62.6t I 38 38
IOO.OO 5 19 3 5032.34 -Z§.99 98.40 253.08 74.68 6 9 36
1OO.00 I 23 14 3B0|.53 -4.56 145.Z0 243.98 60.43 2 26 35
110.00 7 19 16 2656.18 -32.42 71.59 254.84 78.53 8 3 33
110.OO J 39 30 3750.46 1.06 137.85 240,49 55.83 2 42 1
OIFFER£NTIAL CORRECTIONS" NIO-EOURSE EXECUTION ACCURACY
TOE-1.4033 TRA-2.4948 TC3 -.2165 BAU .1234 5GT _O07,2 5(JR 292.6 5_3 311.4
ROE -.1330 RR4 .1876 RC3 -.142! FAU .02545 RRT -._7I _ .4355 RTr -.9492
FOE 2.O681 FRA 2.7193 re3 -.6|8| BSP B452 S_B _02J,4 R23 -.Og05 R|3 .9495
BOE J.4096 BRA 2.5018 8C3 .2590 FSP -838 S_I Z_O9.2 S_ 272.0 THA 177.94
139.95 5HA 124.06 ECC .2399B INC 4.3565 Vl 30.163
150.30 TAP 290,26 RCA 94,19 APO 153.84 VZ 35.J05
16J.95 [TE 247.84 ZAC 106.45 ETC 168.47 CLP -9.99
-4.49 RAP 13.84 ECC 1.5868








ST 1567.8 SR 141.2 SS 1495.3
CRT .557I CRS .6556 CST .9924
LSA 2164.2 M$A 173.8 SSA 14.6
ELl 1569.8 EL2 117.1ALF 2.89
LAUNCH OATE NOV 23 1968 FLIGHT TINE 140,00 ARRIVAL 0ATE APR 12 1969
HELIOCENTRIC CONIC
RL 147.71 LAL .00 LQ. 60.77 VL
RP 107.99 LAP 2.69 LOP 204.03 VP
RC 42.67I GL 21.O5 GP -7,37 ZAL
_AN[TC_ENTRIC CONIC
C3 34.069 VHL 5.837 0LA 27.69 RAL 10.98 RAO 6568.3 VEL
LNCH A2"MTH LNCH TINE L-I TINE INJ LAT
gO.OO 2 50 3 5497.34 -20.56
go.o0 I 5 16 38M_34 -11,36
100,00 4 55 9 3094.06 -24181
1OO.OO I 42 51 3716.84 -7.39
|10.OO 7 4 27 2_9.37 -31.95
110.00 I 50 2 3694.30 -1,09
OIFFERIENTIAL CCRR[CTICNS
T01E-I .39_ TRA-2.4JSI TC3 -.I 560 BAi I .O99_
ROE -.0882 RRA .1985 RC3 -,I513 FAU .02810
F0£ 2.2572 FRA 2.B_4 FC3 -.7142 BSP 9471
80E 1.3996 BRA 2.4262 BC3 .2173 FSP -_7
OISTANCE 348.631
27.062 GAL 8,24 AZL 85.51HCA 143.17 _k 124.67 ECC .25237 INC 4.4895 Vl 30.163
37.528 GAP -11.05 421_ 93.60 TkL I_O.I8 TAP 293.35 RCA 95,70 APO 153.65 V2 35,092
43.88 ZAP 13.81 ETS 33.24 2AE |62,31 ETE 256.82 2AC 108.09 ETC 168.89 CLP -11.71
12.4_ PTH 2.26 VHP 7.603 0PA -4,66 RAP 15.55 £CC 1,5607
INJ LONG INJ RT AS(, |NJ A214TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
I30,74 250.01 70.09 3 48 20 2897.5 -25.09 122.98
161,52 245.95 63.89 2 9 J4 3238.3 -14.78 144.51
102.61 251.55 72.77 5 46 43 2494.1 -26.93 94.45
140,50 243,B5 60.95 2 44 48 5116.8 -11.20 153.80
74.O6 253.73 77.14 7 49 17 2089.4 -33.59 65.13
134._Z 239.96 55.83 2 51 36 3094,5 -5.57 128.69
MIO-_URSlE [XECUTZON ACCURACY ORBIT 0ETERMINATION 4CCURACY
_T 3016.4 S_aR 295.2 .%3 339.3 ST 1589.6 SR 109.0 S$ 1570.5
-.493I i_F ,5605 RTF" -.9536 CRT .3791 CRS .4901 CST .9922
S60 3030.9 _ -.0996 R13 .9540 LSA 2230.7 MS, 170.2 SSA 13.4
,_I _20.0 _2 2fl6.5 THA 177.22 EL1 1590.1 EL2 100.9 kLr I .50
L4UNCH 0ATE NOV 2] 1968
H[LIOCENTRIC CONIC
RL 147.71 LAL .00
RP 108.O5 LAP 2.57
RC 43.078 GL 22.57
PLAN[TOCENTRIC CONIC
C5 32.716 VHL 5.720
LNCH AZNTH LNCH TIN_
84.04 1 fi 41
95.96 2 44 34
10_.OO 4 21 31
100.00 2 11 26
110.OO 6 47 1
llO.O0 2 2 25
FLIGHT TIME 142.00 _RRIV4L D_TE kPR 14 1969
OISTANCE 555.597
L_. 60.77 VL 27.151 GAL 7.95 AZL 85.36 PiCA 146.39 S_IA 125.23 EC_ ._2526 INC 4.6440 Vl 30.163
LOP 207.25 VP 37.380 GAP -10.58 4ZP 95.87 TAL 150.08 TAP 296.47 RC4 97,02 APO 153.44 v2 35.080
GP -8.41ZAL 44.42 ZAP 15.87 ETS. 32.93 ZAE 162.07 ETE 265.60 ZAC 109.69 ETC 169.41CkP -13.50
OLA 28.89 R4L 10.55 RA0 65_.5 VEL 12,41.5 PTH 2.24 VHP 7.244 OPA -5.02 RAP 17.28 ECC 1.5384
L-I TII,_ INJ L4T INJ LONG INJ RT AS( INJ AZI4TH _NJ TII,_ PO CST TIN _NJ Z LAT INJ 2 LONG
3817.61 -16.85 152.64 247.08 66.18 2 9 19 3217,6 -19.92 145,27
3497.62 -16.83 129.18 247.08 66.17 3 42 52 2897.6 -19.91 121.82
3186.20 -22.81 108.75 249.63 70.14 5 14 37 2586.2 -25.31 1OO.82
3604.27 -11.05 134.15 244.19 62,05 5 11 30 _004.5 -14,TO 127.27
2730,61 -31,28 77.09 252.57 75.46 7 52 52 213(3,6 -32.96 68.27
3632.62 -3.44 131,70 239.59 55.97 5 2 57 _052.6 -7.89 J25.43
DIFFERENTI4L CORR1ECTION$
TOE-1.4231 TRA-2.3670 TC3 -.1267 BAU .OgO0
ROE -.O377 RRA .2157 RC3 -.1620 FAU .0_0J3
FOE 2.4525 FRA 2.9854 FC3 -.7974 BSP 9775
BOE 1,4236 _RA 2.3768 BC3 .2057 FSP -1070
NI0-COURSE EXECUTION ACCURACY ORBIT 0ETER/4INATION ACCURACY
S6T 3063.8 SGR 310.9 SG5 372.0 ST 1640,8 SR 83.3 55 1666.2
RRT -.6167 RRF .6866 RTF -.9568 CRT -.0458 CR5 .0758 CST .9924
S(;_ 3079.5 R_5 -,1179 R13 .9574 LS4 2534,O MSA 166.1 SSA 12.4
•_1 _069.8 SG2 244.2 THA 176.40 ELI 1640.8 EL2 B3.2 ALF 179.87
LAUNCH OATE NOV 23 I968 FLIGHT TINE 144,O0 ARRIVAL CATE 4PR 16 1969
HELIOCENTRIC CONIC
RL 147.71 LAL .OO L_. 60.77 VL 27.232 GAL
RP IO8.O7 LAP 2.44 LOP 210.46 VP 37,427 GAP
RC 43.658 GL 23.83 GP -9.70 ZAL 45.08 24P
PLANETO_£NTRIC CONIC
C3 31._ VHL 5.621 OLA _0.19 RAL
LNC_ AT_TH LNCH T_HE L-| T_I_ INJ LAT
79.08 0 25 55 3955.21 -17,81
IOO,92 5 20 _ 3364.56 -17.79
79.08 0 23 55 3953.21 -17.81
100.92 3 20 L:_ 3364.56 -17.79
110.OO 6 25 41 2785.66 -30.31
llO.O0 2 17 46 3562,11 -6,12
OIFFERENTIAL CORR1ECTION$
T02-1.4545 TRA-2.SII8 TC3 -.0_5 BAU .0845
ROE .O216 RRA .2407 RC5 -.1747 FAU .052_O
FOE 2.7027 FRA 3.1373 tC3 -.8849 BSP I0062
80£ 1.4546 _RA 2.5243 BE3 .1996 FSP -1185
DISTANCE 362.148
7.68 AZL 85.17 H(,A 149.60 ,_4A 125.75 ECC .21B64 INC 4.8268 Vl 30.163
--9.73 AZP 94.17 TAL 150,01 TAP 299.61RCA 98.26 APO 155.25 V2 35.067
IB.II ETS 33.16 2AE 161.25 ETE 273.48 Z4C 111 ,26 £TC 170.07 CLP -J5.37
9.60 RA0 6568.3 VI[L 12.368 PTH 2.23 VHP 6.904 OPA -5.65 R_P 19.03 ECC 1.520!
|NJ LONG _NJ RT AS( JNJ AZ_ITH _NJ TINE PO (ST TIM INJ 2 LAT INJ _ LONG
16|,65 246.11 65.21 1 29 28 5355.2 -21.00 154.29
119.78 246.10 65.20 4 16 26 2764°6 -Z0.99 112.42
161.65 246.1I 65.21 1 29 28 3335._ -21.00 154.29
!19.78 246.I0 65.20 4 16 26 2764.6 -20,99 112.42
80.92 2_1.27 73.38 7 12 5 2183.7 -32.29 72.26
I27.99 239.44 56,30 3 17 B 2962.1 -I0.51 121.65
MI0-C(_E E)_CUTION ACCURAC_ ORBIT OETERt4INAT_ON ACCURAC_
SGT 3104.9 _ 345.9 S_3 407.7 ST 1695.1 SR 88.2 $S 1771.6
RRT -.7310 W .8003 RTF -,9597 CRT -.6853 CRS -.5935 CST .9926
,_ 3124,1R_3 -.1388 RI3 ,9606 LSA 2446.7 NSA 163.2 SSA 11-2
•_l 3|I5.2 _2 255.2 TH4 175,32 ELI 1694.2 EL2 64.2 ALF 177.95
143
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69
LAUNCH 0ATE NOV 23 1968
HEL I_ENTRIE CONIC
RL J47,71 LAL .00
RP 108.11 LAP 2.30
RC 44.405 6L 25.45
PLANE TCX_ENTRI( CONIC
C3 30.745 VHL 5,545
LNO-I A_MTH LNCH TII4_
15.3! 23 49 19
104,69 3 43 53
75.31 23 49 19
104.69 ) 43 53
110.OO 5 57 48






27.307 GAL 7.43 AZL 84.95 HCA
37.469 GAP -9,10 AZP 94.49 TAL
45.88 ZAP 20.59 ETS 33.9Z ZAE
OLA 31.62 RAL








T02-1.4966 TRA-2.2554 rE3 -.0719 BAu .0835
R'DE .0942 RRA .2760 RC3 -.1901FAU °03440
FOE 2.9962 FRA 3.2934 FE) -.9_7 BSP 10239
8OE 1.4995 _A 2.2723 BE3 .2032 FSP -1_03
LAUN(H DATE MOV 23 1968
4RRIV4L 0ATE 4PR 18 1969
|52.B1 ._A |26.24 ECC .21248 INC 5.0482 Vl 30.163
149.96 TAP 302.77 RCA 99,42 APO 153,07 v2 35.05)
159.85 ETE 279.95 ZAC 112.79 [TO 170.92 CLP -17.)2
8.70 RA0 6568.2 VEL 12.334 PTH 2.22 VHP 6.584 _PA -6.6! RAP 20.83 ECC 1.1060
IN| LC_K; IN| RT ASC IN| A2_4TH IN| TII4E PC) CST TIN IN| 2 LAT IN| Z LONG
168.06 245.16 64.10 24 56 1I 3411.9 -22.13 160.71
113.33 245.15 64.09 4 38 25 26?2.0 -22.11 105.98
168.06 245.16 64.10 24 _6 IJ 3411.9 -22,13 160.71
113.33 245.1"5 64.09 4 38 25 2672.0 -22.11 105,98
8_.04 24_.69 70.71 6 45 24 2256.4 -31.14 77.63
|23,39 239,68 56.97 3 36 27 2875.5 -|3.65 116.9i
MIO-COURS(_ [YJECUTICN ACCUR4CV ORBIT 0ETERt_INATION ACCURACY
_T 3144.6 S_R 407.6 St,,3 446.6 ST 1750,9 SR 140.1 SS 1889.9
RRT -.8197 RRF ,8860 RTF -.9623 ERT -.9503 CRS -.9076 CST .9929
S_ 3170.9 R23 -.1622 RI3 .9636 LSA 2575,1XS4 161.4 SSA 9.9
$61 3162,4 S_2 232.2 THA I13.90 ELI 1756.0 EL2 43.5 ALF 175.65
HELIO(£NTRIC CONIC
RL |47.71 LAL .00 LC_ 60.77 VL 27,376 GAL
RP 108.15 LAP 2.16 LCP Z16.88 VP 37.507 GAP
RC 45.309 GL 27.30 GP -13.38 ZAL 46.83 ZAP
PLANE.TOCENTRJC CONIC
C3 _O.1_ VHL 5.495 OLA 33.23 RAL
LN04 A_MTH LNCH T_14_ L-I TIME IN| LAT
71.84 23 22 8 4078.47 -19.82
108.16 4 2 25 _196.39 -19.B1
71,84 23 22 B 407_.47 -19.BZ
108.16 4 2 25 3196.39 -19.81
110.O0 5 14 53 2974.04 -23._
110.O0 3 12 46 3348.82 -13.98
OIrrIERCNTIAL _(TION_
TD£-1.5436 7RA-2.|90_ 7C3 -.0447 8AU .0_2
ROE .1871 RRA .3246 RC3 -._8 FAU .0_636
¢OE )._419 IrRA 3.4_3 leCA-| .0483 BSP 10477
_E 1.5569 _RA 2.214_ BC3 .E137 FSP -1434
FLIGe_T TIN£ 148.00 ARRIVAL DATE APR 20 1969
01STANCE 375.59_
7.19 AZL 84.68 PiCA 156.02 S_4A 126.10 [CC .2_3677 IN( 5.3235 vJ _O.161
-8.49 AZP 94.87 TAL 149.93 TAP 305,95 RCA 100.50 APO 152.89 v2 35.040
23._ ET$ 33.L_ ZA_ 137.87 _T_ 284.77 7AC I14.29 ETC 172.05 CLP -19.15
7.62 RA0 6568._ V_L 12.3!1 PTH
IN| _ IN| RT A,'.'.'.'.'.'.'.'.'_IN| A2_TH IN| 7II4_
173._J 244._ 62.77 24 30 6
173._ 244.2_ 62.77 24 30 6
108.0_ 244.24 62.76 4 55 41
9_.9_ _47.34 66._5 6 4 _7
116.47 240.61 58,48 4 8 35
NIO-COUR_E EXECUTION ACCURACY
S_T 3171.3 _ 504.4 S_3 487.6
_T -._01 _ .9410 RT_ -.9648
•_ _ZII.l I_ -.1834 R13 .9667
_1 3202.4 SG_ 237.2 THA 171.99
2.22 VHP 6.291 0PA -8.02 RAP 22.75 ECC 1.4969








ST 1807.9 SR 229.8 S5 2019.0
CRT -.9958 CRS -.9792 CST .9931
LSA _715.1MSA 161.3 SSA B.5
ELI 1822.3 EL2 20.9 ALF 172.78
LAUNCH DATE NOV 23 1968
HELIC_ENTRIC CONIC
RL 147.71 LAL .00
RP 108.19 LAP 2.01
RE 46.364 GL 29.46
PLAN_T_ENTR|C CONIC
C3 _0.027 VHL _.41_0
LNCH A7MTH LNCH T|M[
68.37 22 55 _O
111.63 4 17 56
68.37 22 55 50
111.63 4 17 56
6_.37 22 55 50
111.63 4 17 56
LOL 60.77 VL 27.439 GkL
LCP 2_0.08 VP 37.541 GAP
GP -16.09 ZAL 48.01 2AP
OLk 35.06 RAL








TOE-1.6128 TRA-2.IL:_2 TC3 -.0243 BAU .09_
ROE .3121 RRA .3906 RC3 -.2319 FAU .038_
FOE 3.7464 FRA 3.5613 FC3-1.1061 BSP 10647
BOE 1.6427 BRA 2.1579 6C3 .233Z FSP -1563
LAUN_ OATE NOV 23 |968
FLIGHT 711,( |50.00 ARRIVAL DATE APR 22 1969
DISTANCE 382.295
6.97 AZL 84.32 HCA
-7.69 AZP 95.31 TAL
26.60 ETS 37.08 ZAE
159.22 SHk 127.12 EC( .20130 INC 5.6780 vl 30.161
149.93 TAP 309.15 R(4 101.50 APO 152.73 V2 35.027
155.24 ET[ 287.92 Z_ 1i5.75 ETC 173.58 CLP -_1.47
6.27 RAO 6568.2 VEL 12._04 PTH 2.22 VHP 6,031 OPA -10.06 R4P 24.85 ECC 1.4942
IN| LONG |NJ RT AS_ IN| A_4TH _NJ TIN_ PO CST TIN IN| 2 LAT _NJ 2 LONG
179.16 243.39 61.15 24 4 51 3540.8 -24.56 171._7
103.61 243.38 61.14 5 10 7 2531.3 -24.55 96.32
1'_9.1_ 243.39 61.15 24 4 51 3540.8 -24.56 171.87
103.6i 243.38 61.14 5 10 7 2531.3 -24.55 96.32
179.16 _43.39 6|.15 24 4 51 3540.8 -24.56 171.87
103.61 243.38 61.14 5 10 7 2531.3 -_4.55 96.32
NI0-COUR,_ EXECUTION ACCURACY ORBIT OETERNINATION kCCURAC¢
S(,T 3193,4 _ 648.2 _3 329.2 ST 1872.3 SR 359.2 SS 2161.7
RRT -.9iM _ .9715 RIT -.9669 CRT -,9996 CRS -.9954 CST .9935
3258.5 R_3 -.1994 R13 .9699 LSA 2877.7 _sA 162.7 SS_ 7.1
S_1 3248.3 S_ 235.1 THA 169.40 ELI 1906.4 EL2 10.2 kLr 169.1 5
H_LIO_£NTRIC CONIC
RL 147.71LAL .DO
RP 108.23 LAP 1.86
RC 47.558 GL 32.06
PLAN_TO(_NTRIC CONIC
C3 30,415 VlHL 5.513
LNO'I A2'MTH LNCH TIME L-I TINE IN| LAT
64.66 22 28 43 4203.97 -21.9fl
115.34 4 31 6 _074.60 -21.94
64.66 22 28 43 42103.97 -21.95
115.34 4 31 6 3074.60 -21.94
64.66 22 28 43 4203.97 -_1,9_
115.34 4 31 6 3074.60 -21.94
DIFFEK'_NTIAL CCI_qlECTICNS
TDE-1.7065 TRA-2.04_ TC3 -.0090 BAU .1054
RO_ .4909 RRA .4793 RE3 -._590 FAU .03944
FOE 4.2142 FRA 3.6234 FC3-I.JLP'Z6 6_lP 10851
gOE 1.7757 13RA 2.102_ BE3 ._591 FSP -1682
FLIC_T TINE 15R.00 ARRIVAL 0ATE APR 24 1969
OISTANC£ M8.97_
LOL 60,77 VL 27.497 GkL 6.77 AZL 83.85 HC_
LOP 223.29 VP 37.570 GAP -7.31 A2'P 95.87 TAL
GP -19.75 ZAL 49.62 ZAP 30.46 ETS 39.64 ZAE
162.42 SMk 127.50 ECC .19665 INC 6.|546 Vl _.163
149.94 TAP 312.36 RCA 102.43 APO 152.58 v2 35.O13
131.73 [TE _89.54 ZAC 117.17 ETC 175.74 CLP -23.67
OLA
IN| _ IN| RT _S( IN| A2_4TH IN| TINE
184.88 242.57 59.08 23 _ 47
99.73 242.56 59.07 5 22 2!
184.88 242.57 59.08 23 3R 47
99.73 24_.56 59.07 5 22 2I
184._ 242.57 59,08 23 38 47
99.73 24_.56 59,07 3 22 21
xl0-_ EXECUTION kCCURAC_
S_T 3207.0 _R 8_.4 S_3 567.|
RRT -.9372 R_ r ._69 RTF -.9688
S(_ 3319.3 1_3 -._049 RI3 .9735
•%1 3_06.7 S_2 _9.8 THA 165.84
3i.28 RAL 4.52 RAO 65_.2 V_L 12,320 PTH 2.22 VHP 5.8_30PA -12.99 RAP 27.28 E¢C 1.1OO6








ST 1945.7 SR 543.5 Ss 2315.6
CRT -.9973 CRS -.9992 CST .9938
LSA 3068.5 HS_ 166.0 SSA 5.7
ELI '_19.8 EL2 38.5 ALF 164.43
|44
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69
LAU_C_ CAT£ NOV Z3 ;968 FLIC,_T TIN[ 154.0(3 ARR;VAL CAT£ 4PR 26 1969
_[LICKENTRIC CONIC 01STANCE 395.626
RL 147.71 LAL ,00 LCL 60.77 VL 27.549 GAL 6.59 AZL 83.17 _ 165.62 ,T_A 127.86 [C( .1922l IN( 6.8346 V! 30,163
RP IDS.E7 LAP 1,68 LOP 226.49 VP 37,597 GAP -6.75 AZP _N_.62 TAL 149.96 TAP 315.57 RCA 103.28 APO 152.44 v2 3_.OOO
RE 48.883 GL 35.33 GP -24.86 ZAL 51.70 ZAP 35.29 ITS "4).04 ZAt[ 146.94 IT[ 289.88 ZAC 1J8.49 [TC 178.90 CLP °25.90
PLAN_TtX[NTRIC CONIC
C3 31.718 VHL 5.632 CLA 39.99 RAL 2.13 RAO 6568.3 _EL 12._73 PTH 2.23 VHP 5.702 OPA -17,26 RAP _3.34 £CC 1.522D
LNCH AZMTH L_H TiME L-I TJMI_ IN; LAT iN; _ IN; RT AS( IN; A114TH IN; T|I_ PO (ST TIN IN; E LAT]NJ 2 LONC
60.49 21 58 54 4272.88 -22.97 |9|,29 241._0 56._2 Z3 1O 6 3672.9 -27.23 184.22
;;9.5! A 41 51 3026.76 -L_Z.95 96.45 241.78 56.31 5 32 ]7 2426.8 -27.21 89.39
60.49 Z| 58 S4 4272.8S -k_'_'.97 191.2_ _41._ _6._2 23 10 6 367_.9 -_7._J J84.Z_
;]9.51 4 41 51 3026.76 -L_Z.95 96.45 241.76 56.31 5 32 17 2426.8 -27.2| 89.39
60.49 Zl 58 54 4272.88 -22.97 191.29 241.B0 56.32 23 10 6 _72.9 -27.23 !84.22
119.51 4 41 51 3026.76 -22.95 _,45 241.78 56.31 5 _2 17 2426.8 -27.2| 89.39
CIFF[R[NTIAL CCR_CTION5 NID-COURS[ EXECUTION ACCURACY CRBIT OETERNINATION ACCURACY
TCE-].8497 TRA-I ._29 TC3 -.[_O"_2 BAU ,]2J8 _T _214.8 S_ 1|5_.| 8_ 59|.9 ST 20_7.8 ,_R 81_._ SS _472.0
ROE .7641 RRA .5955 RC_ -.2873 FAU .03_86 RRT -,_487 _ .9940 RTF -,9705 CRT -.9952 CR$ -.9999 CST .9942
r0E 4.7_12 FR_ 3.5590 F(3-1.O607 8_ 11135 SC_ 3416.O _3 -.1976 R|_ .9780 LSA 3300.7 NSA ]71.2 SSA 4,3
8C£ 2.0014 _4 2.0512 ec3 .Z673 FSP -J764 SGJ J_-._ S(_ 345.4 TH_ 160.97 ELI 2192.7 £L2 74.2 _LK 15_.32
LAUNCH OATE NOV 23 1968 FLIG/'IT TIM[ J56.O0 ARRIVAL 0AT[ APR _8 ]969
P_L_C(ENTRI( CONIC
RL 147.71 LAL .00
RP |OB.3| LAP J.93
RC 50._27 GL _9.6_
PLAN_ TC(_NTRIC C_IC
C3 34.8_3 _ _.gOl
LNCH AZMTH LNO.I TIM[
59.55 21 23 34
124.45 4 48 _0
55.55 21 23 34
]24.45 4 48 50
55._5 21 23 34
J24.45 4 48 _J
OIST_NCE 40_.Z57
LOt. (=0,77 VL 27.597 G_L 6.42 _/L &_,l| HOl IM.S! 94_ |28.J9 £CC .188|6 ]NC 7.892| Vl 30.163
LOP229.68 VP 37.619 GAP "_._0 A2'P 97,74 TAL J49.98 T_P 318.79 RC_ 104.07 APO 152.30 v2 34.987
GP -32.26 Zl_.,. 54.64 ZkP 41.7_ [T$ 47.47 7b, IE I_J.97 ET[ 289.45 Z_C 119.56 [TC 183.76 CLP -2_.02
0LA 45.45 RAL 359._ RAO 65_.4 _E_L J2.49_ PTH 2.26 VHP 5.756 0PA -2_.54 RAP 34.64 ECC !.§730
L-I T_NE |NJ LAT |NJ LONG _NJ RT 48( _NJ A2_4TH JNJ T|M[ PC) (ST T|N INJ 2 LAT _NJ 2 LONG
4354.61 -23.71 19_._ _40.97 52.46 _2 36 9 3754.6 -28.42 ]92.19
2992.0B -23.?U 94.02 240._ 52.45 5 38 42 2392.1 -28.40 87.23
4_54.6J -23,7l |98.98 240.97 52.46 22 _ 9 3754.6 -28.42 192.19
Z_Z.0_ -23.70 94.0"Z 240.96 52.45 5 _ 42 2392.1 -28.40 87.23
4554.61 -23.71 J_.g_ 240,97 5_.46 22 _6 9 3754.6 -28.42 192.J9
29cfZ.08 -23.?0 94.02 240.96 52.45 5 38 42 2392.1 -28.40 _7.23
C_R_JT OET_RMJN_TION ACCURACY
ST 2171.9 SR 12]7.1 SS 2603._
CRT -.9942 CRS-|.OO_ CST .9949
LSA 3597.? MS4 177.9 554 _.9
ELI 2487.0 £L2 1J4,6 ALF |50.81
_IFF£RI_NTIAL _CTION_
T0£-2.099"Z TRk-l.Sf_2 TC3 -.007| 8AU ,1425
RI_ 1.2160 RRA .7354 RC3 -._1060 FAU ,03494
FDE 5,22J7 FRA ],244J F(_ -.8M8 85P 1J642
80E 2.4259 5RA 2.OO_7 8(3 .3061FSP -1755
NIO-OOUR_[ E_£CUTION _CCUR_CV
S_T _25.7 S(_ 1576.6 SC,3 503.3
RRT -.95_ _ ._ RTF -,972_
359J._ _ -.1754 RJ3 .9_37
SG| 3566,2 S(,2 423.7 THA 154.57
LAUNCH OAT[ NOV 23 1968 FLIGHT TINE 158.00 ARRIVAL 0ATE APR 30 !969
HELIOCENTRIC CONIC OJSTAN_[ 40_._58
RL 147.71 LAL .00 L(_. 60.77 VL 27.640 GAL 6.26 AZL _0.22 N(A 171.99 S_4A 128.48 £CC .|8450 INC 9.1756 VI _0.163
RP |08.36 LAP 1.36 LOP 232.88 VP 37.639 GAP -5.66 A2P 99.68 TAL 150.01 TAP 322.00 RCA 104.78 APO |52.J9 v2 34.974
RC 51.881GL 45.71GP -43.37 2AL 59.10 Z_P 50.77 ETS 53.42 2AE 129,37 ETE 289,38 2_C I]9.91ETC ]9].76 CLP -29.53
PLAI_TOC_NTRIC C_l_tIC
C3 42.478 VHL 6.518 _L4 47.99 RAL 352.64 RA0 6568.6 VEL 12.800 PTH 2.33 VHP 6._4_ OPA -32.83 RAP 4|.73 ECC ;.699!
LNCH AZMTH LN(H TIM[ L_I TI_ INJ LAT _NJ LONG _NJ RT ASC _NJ A_4TH _NJ TIpI_ PC) CST TIM [NJ 2 LATINJ 2 LONG
49.48 20 37 26 4462.68 -23.44 208.79 239.68 46.84 21 51 49 3862.7 -28.77 202.56
130.52 4 47 39 2984.42 -23.42 93.05 239.66 46.83 fl 37 24 2384.4 -28.75 86.82
49.48 _O 37 26 4462.68 -_3.44 208.79 239.68 46.84 2| 51 49 3862.7 -28.77 202.56
1_.§2 4 47 39 2984.42 -_3.42 93.05 239.66 46.83 5 37 24 2384.4 -28.75 86.82
49.48 20 37 26 4462.68 -23.44 208.79 239.68 46.84 21 5l 49 3662.7 -28.77 202.56
130.32 4 47 39 2984.42 -23.42 93.05 239.66 46.83 5 37 24 2384.4 -28.75 86.82
01FFERENTIAL CCRR_CTION 5 NID-COJR_£ EX[CUTION ACCURACY _IT 0ET_RM_NATION ACCURAC_
T02-2,6358 TRA-1.7687 TC3 -.O320 _AU .JS_N_ SGT 3_BJ.5 _ _J40o3 ,_(13 _04.3 ST 2419,7 5R 1818.5 SS 2633.6
ROE 2.0329 RRA .8527 RC3 o.2791FAU .02449 RRT -.95_0 _ .9974 RTF' -.9752 CRT -.9943 CRS -.9999 CST .9960
FOE 5.4418 FRA 2.4973 FC3 -.4991 8SP 12517 SC_ 3917.8 1_3 -.|364 R|3 .9904 LS4 4007.9 MSA 185.0 SSA 1.7
_OE 3.3287 8RA J.9635 BC3 .28J0 FSP -1335 SGI 3883.3 .._2 518.9 THA J47.35 ELJ 3022.9 (L2 154.8 ALF 143.]2
LAUNCH O4TE NOV 23 1868
H_LIOCENTRIC CONIC
RL ]47.71LAL .00
RP ]08.40 LAP 1.18
RC 53.536 GL 34.52
PLAN_TC_ENTRIC CONIC
C3 67.783 VHL 8.2_3
LNO_ AZNTH LN(.H TIM[
4Z.51 19 29 8
137.49 4 23 3_
42.51 19 29 8
137.49 4 23 32
42.51 19 29 8
137.49 4 23 3_
FLIGHT TIM[ 160.00 ARRIVAL DATE MAY 2 1969
0IST*NCE 415.415
LOL 60.77 Vk 27.679 GAL 6.13 _ZI. ?5.gOHC_ 175.15 SH_ 128.75 £CC .18124 INC14.0984 Vl 30.163
LOP 236.07 _P 37.656 GAP -5.15 A2'P 104.05 TAL J50.03 TAP 325.17 RCA |05.42 APO 152.09 V2 34,961
GP -60.11 ZAL 66.47 ZAP 63.74 £TS 64.07 2AE 112.90 ETE 294.40 ZAC 118.54 £TC 2'07.58 CLP -27.40
OLA 53._0 RAL 34|o06 RAO 6569.3 VlEL 13.753 PTH 2.51 VHP 8.156 _PA -45.58 RAP 56.44
L-Z TIME INJ LAT ]NJ _ INJ RT ASC INJ A_TH INJ TJP4_ PC) CST T|M _NJ 2 LAT
4629,47 -19.49 221.44 235.89 39.12 _ 46 18 4029.5 -25.60
_O48.11 -_9.47 95.05 2_5.B8 39.1_ 5 14 20 2448.1 -25.59
46_.47 -19.49 ._"21.44 235.89 39.12 20 46 18 4029.5 -25.60
3048.JJ -19.47 95.05 _35.88 39.12 5 14 20 2448.J -25.59
4629.47 "19.49 LP_I.44 235.89 39.12 20 46 |8 4029.5 -25.60
3048.11 -19.47 9_.05 23_.88 39.12 5 14 20 2448.| -2fl.59
DIFFERENTIAL CQR_RIE_CTICN_
TOE-4.3557 TRA-1.6725 TC3 -.0961 8AU .1474
ROE 3.4984 RRA .6762 RC3 -.1312 FAU .00453
FOE 4.8320 FRA 1.2539 FC3 -.0_?9 8_P 13716
80£ 5.5867 _A 1.8041 8C3 .1626 FS,P -976
_IO-r.._UR_, E_.(UTION ,_(¢ORAC_
,S6T _611.4 ,%R 2569.0 .%3 317.1
RRT -.9586 RK_ ._J_ RTF -.9845
•_ 443_.0 R_3 -.0801 R13 .9967










ST 3087.6 SR 2446.2 SS 2389.9
CRT -.9956 CRS -.9995 CST .9981
LSA 4603.6 MSA 187.6 SSA .8
ELl 3935.0 EL2 180.6 ALF 141.64
145
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69)
LAUNCH DATE MOV 23 1969
H[LIC([NTRIC CONIC
RL ]47.7| LAL .00
RP 109.43 LAP ].O0
RC 55.282 GL 62.63
PLANETC_ENTRIC CONIC
C3 _92.029 VHL |7.099
LNCH ATMTH LN(H TIME
43.04 IB 5 27
J36.96 2 56 40
43.04 16 5 27
136.96 2 56 40
43.04 18 5 27
136.96 2 56 40
FLIGHT TINE 162.00 ARRJVJL CATE MAY 4 1969
0ISTANEE 421.BO2
LOt. 60.77 VL 27.714 GAL 6.04 AZL 56.59 HEA 178.18 SNA J28.99 ECC .]7859 INC33.4J01 vJ 30.163
L_ ° 239.25 VP 37.669 GAP -4.68 AZP 123.40 TAL ]49.95 TAP 329.J3 RCA ]05.96 APO J52.D3 V2 34.948
GP -77.65 2AL 79.05 ZAP 80.16 ETS 141.05 ZAE 96.07 ETE 7.75 ZAC |J6.34 ETC 295.13 CLP 36.97
DLA 53.07 RAL 319.68 RAO 6571.7 VEL ZO.331 PTH 3.16 VHP ]9.306 0PA -53.20 RAP 97.59 ECC 5.8060
L-Z TJI_ ]NJ LAT IN| LONG IN| RT A_ _NJ AZMTH IN| TIIAE PO C57 TZM ZNJ 2 LAT IN| 2 LONG
4894.67 -4.97 231.36 225.95 37.09 19 27 2 4294.7 -J|.33 226.87
3320.28 -4.96 I05,74 _25.93 37.09 3 52 l 2720,3 -JI.31 101.24
4894.67 °4.97 231.36 225,95 37.09 19 27 2 4294,7 -]|.33 226.87
3320.28 -4.96 105.74 L_"_5,93 37,09 3 52 ! 2720,3 -1|.3| 101.24
4994.67 -4.97 231,36 225.95 37.09 |9 27 2 4294.7 -1|.33 226.87
3320,28 -4.96 J05.74 LP25.93 37.09 3 52 | 2720.3 -||.3| 101.24
DIFFERENTIAL CORRECTIONS N|0"COUR.Tt EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-9.9657 fRA .0034 fC_ *.2166 BAU 1.1150 SGT 3422,4 SGR 3314.2 ,T_3 106.4 ST 3341.4 5R 3177.! SS 1999.!
R02-9.4530 RRA-J .3097 RC3 -,1862 FAU--.02661 RRT .975i RRr: -.9894 RTF -.9969 (RT .9976 CRS .9990 CST .9997
rOE 3.5735 FRA .1724 FC3 .0789 BSP J56_7 .T_ 4764,j R_3 _0_30l R13 -.9995 LSA 5022.9 HSA 160.2 $SA .9
8OE|3.7359 8RA |.5097 BC3 .2956 FSP -_ ._I 4734.5 SG2 53J.7 THA 44.06 ELl 4609.0 EL2 |59.4 ALF 43.55
LAUNCH DATE NOV 23 1968 FLIGHT TINE 164,00 ARRIVAL DATE NAY 6 1969
HELIC_ENTRIC CONIC DISTANCE 428.935
RL J47.7| LAL ,00 LOL 60,77 VL 27,746 GAL 5.85 A2'L J16.20 PICA 18;.86 5HA [29'_1 £(( ,j749| iNC26.2005 VI 30.163
108,47 LAP ,82 LOP 242.44 VP 37.68j GAP -4,04 A2'P 63,81 TAL |50.35 TAP'332,21RCA |06.61APO 151.81 V2 34.936
RC 57,109 GL -62.87 GP 78.90 ZAL 76.71 ZAF 81.23 £TS 249.67 ZAE 94,79 ETE 18.J6 ZAC 86.53 ETC 93,61 CLP 37.6!
PLANETOCENTRZC CONIC
C3 J97.543 _ |3.695 OLA o54.41RAL ]8.41RAO 657|.O V_L %7.575 PTH 2.97 VHP 18.853 0PA 76.63 RAP 275.73 ECC 4.0865
LNCH A214TH LNEH TINE L-| TXNE IN| LAT ZNJ _ IN| RT AS(. IN| AZMTH |NJ TJNE PO CST TrN IN| 2 LAT IN| 2 LONG
41.38 11 16 3i 2199.08 8,49 6|.46 302.27 143._6 IJ 53 10 1599.1 14.92 57.02
%]8.62 20 13 44 603.O6 8,50 293.49 ]O2.29 J43.9_ 20 23 47 3.1 ]4.93 299.03
41.38 11 J6 31 Z199,08 8.49 61.46 302.27 143.96 1J 53 10 1599.! J4,92 57,02
138.62 Z_ J3 44 603.06 8._0 293,48 302.Z9 143.96 _ 23 47 3,1 14,93 299.03
41,38 !l 16 3J 2J9_,08 8.49 61.46 _0"Z,_7 J43,96 11 53 10 I599,J 14,92 57.02
118.62 20 13 44 603,06 8.50 293,48 _0"Z,_9 |43.96 20 _3 47 3.1 14.9_ 289.03
DIFFER[NTIAL CORRI_CTICNS N_0-_ EXECUTICN ACCURACY ORBIT 0ETERM|NAT/ON ACCURAC_
TOE -,9324 TRA-6.6492 TC3 -,2487 _AU .6460 _T 4844,_ SGR 9_._ S_3 113,9 ST 1486.3 SR 653.0 55 660.5
ROE J.4823 RR_ ,9472 RC3 .0672 FAU-.O14_4 RR'r -,7_Z _ .9_97_ R1T'-J.O00'J CRT -._|3 CRS -.5590 CST 1.0000
rOE .26_0 FRA 1.8094 re3 .0657 BSP 13965 S¢_ 493d.5 R_3 .0J56 RJ3 .9999 LSA 1670,6 NSA 529,9 $54 .3
_0E J,751J BR* 6.7%63 BC3 .2577 F_k° -33| SG| 4902.5 _2 56! ,6 THA J71 .]l EL| |535,4 EL2 527,4 ALF 164.5!
LAUNCH DATE NOV 23 |968 FLIGHT TIN[ 166.00 ARRIVAL DATE HA_ B 1969
HELIOCENTRIC CONIC OISTAN(E 435.284
eL |47.71 L_L .00 L(_. 60,77 VL 27.773 GAL 5.76 AZL 97.48 f'_A 184.99 SN_ |29.40 ECC .|7290 INC 7.4743 V| 30.|63
RP |09.5! LAP .64 LOP _45'62 VP 37.690 GAP -3.59 AZP 9_.55 TAL 150.26 TAP 335.15 RCA |07.03 APO |5|.79 V! 34.923
RC 59,0!0 GL -40.79 GP 65.00 ZAL 55.47 ZAP 70,60 [T5 315.77 ZAE t19.22 EYE 77.09 ZAC 99.69 ETC |50,09 fLP -]8.20
PLANETC_ENTRIC CONIC











rDE .5663 FRA 3.2787
802 ,9946 [_RA 3,8_O6
LAUNCH DATE NOV 23 1968
H_L|OCENTR_C CONIC
RL 147.71LAL .00
RP |09,55 LAP .45
RC 60.976 GL -21,19
PLAN_.TC_.ENTRIC CON_E
C3 19.399 VHL 4.289
LNO4 A2"NTH LNO_ TZlq£
90.00 10 30 19
90.00 19 33
|00,00 11 45 56
100,00 21 O 42
110.OO 12 41 12
110.OO _ 21 55
LN_H TIN[ L-I TIM[ INJ LAT INJ LONG INJ RT AS( _NJ AZMTH INJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG
14 4 53 1265.34 17.99 331.01 270.12 114.42 14 25 58 665.3 21.14 343.62
16 53 3 723.09 18.00 311.12 270.13 114.41 17 5 6 123,1 21.15 303.73
14 4 53 1265.34 17.99 351,O1 270.12 114,42 14 25 59 665.3 2J.14 343.62
16 53 3 723.09 I9.00 311.12 270.13 114.41 17 5 6 123.1 21.15 303.73
15 51 48 916.72 6,17 318.97 263.43 I23.69 16 7 5 316.7 10.56 312.62
20 5 18 5407.75 30,69 248.45 275.22 105.65 2J 35 25 4907.7 32.56 239.72
CORRECTIONS N|O-C(_URS_ [_ECUTION ACCURACY CRBIT DETERMINATION ACCURACY
TC3 .OO_9 BAU .25LP2 SGT 2638.4 SGR 3947.3 SG3 349.4 ST 1118.6 SR 1235.O SS 886.5
RC3 .6229 FAU ,02189 R_T .9634 _ -.9993 RTF -.9712 CRT .8857 CRS .9939 CST .93|6
FC3 -.6258 9SP 14792 SG_ 4747.9 R_3 -.0508 R13 -.9985 LSA 1843.6 MSA 404.4 SSA 2.0
Be3 .6229 FSP o1092 ,%1 _710.8 S_2 592.5 THA 56.62 EL| 1619.5 EL2 396,2 ALF 48.19
FLIGHT TINE 168.00 ARRIVAL OATE MAY 10 t969
OISTAN(E 441.753
LOL 60,77 VL 27.798 GAL 5.69 AZL 93._! PICA 1_8.04 SNA
LOP 248,80 VP 37.697 GAP o3.12 AZP 86.82 TAL 150.25 TAP
GP 51.93 Z_L 43,99 ZAP 65,46 [T$ 327.]0 Z_ J31.38 ETE
0LA -11.36 RAL







129.58 ECC .|7095 [NC 3.2132 V| 30.163
3_8,29 RCA 107.42 APO 151.73 V2 34,9]I
81.39 ZAC 93.79 ETC 154.0| CLP -47.66
DIFFERENTIAL CORRECTIONS
TOE -,5675 TRA-1,4797 TC3 .0233 BAU .2782
ROE -.5482 RRA-2.604J RC3 1.1306 FAU .04946
rOE 1,2609 FRA 5.1722 FC3-2.3270 B_P 13_29
80£ .799| BRA 2.9946 BC3 1,1_08 FsP -2040
27._0 RAO 6567,7 VEL 11.823 PTH 2.09 VHP 5.451 OPA 5|.04 RAP 350.24 ECC 1,3028
INJ LONG INJ RT A,S_ INJ A2_4TH INJ TINE PO CST TIM ]NJ 2 LAT INJ 2 LONG
18,67 246.]8 116.99 li 0 53 I234.2 -5.20 11.94
233.20 251.16 78.64 21 0 17 4599.2 24.28 225.0!
•18 243.82 118.34 12 12 26 990.2 -6.09 353.52
212.27 250.88 77.27 22 22 41 4318.4 25.25 204.05
343.4J 244.J9 122.01 13 4 50 817.1 -8,38 338.98
192.05 249.97 73.47 23 39 39 4064.3 27.79 183.79
NI0-COLM_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURAC_
SGT 2|_2,6 S(_R 37_0.3 SG3 649.5 ST 969.5 Slt 1292.3 SS 1273,3
RRT .95_ _F -.9995 RTF -.9599 CRT ,9565 CR$ .9975 CST .9746
S(_ 43_4.2 R"_3 -,06|8 RI3 -.9977 LSA _44.0 NSA 231.1 SSA 4.6
SGI 4289.3 _2 548,7 THA 60,71 ELl 1599.3 EL2 229.4 ALF 53.47
146
JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL. 4. 1968-69 _
LAUNCH DATE NOV Z3 1966
H£L IOCEN TRX C CONIC
RL 147.71 LAL .00
RP 108.58 LAP .26
RE 63.000 GL -9.38
PLAMETOCENTRIC CONIC
43 15.941 VHL 3,993
LNCH AZNTH LN_H Title
90.00 B 48 40
90.00 210 42 51
100.OO 10 9 53
100.00 22 4 19
JIO.00 11 17 52
110.OO 23 12 50
0 IFFERKNTIAL CCRR£C T ION5
TOE -.4826 TRAoI.1617 TC3 -.0469 BAU .Z607
ROE -.6371 RRA-Z.2139 RC3 I .LP'Z25 FAU .07170
FOE 2.2246 FRA 6.8084 FC_-3.8943 BSP 12582
BOE ,799_ BRA 2,5090 BC3 I ,Z234 FSP -2898
LAUNO'I DATE NOV 23 1968
HEL IOCENTRIC CONIC
RL 147.71 LAL .00
RP IG9.62 LAP .07
RC 65.076 GL -Z.11
PLANE TOCENTRI E CCN|C
43 15.261 V_ 3.907
L_._ A_TH LNC_ TIN[
90.00 7 47 23
90.00 21 23 22
IOO.00 9 II 50
IOO .00 2_ 41
IIO.OO 10 27 12
110.OO 23 42 44
FLIGHT TIf,_ 170.00 ARRIVAL DATE NAY IZ 1969
OISTANC£ 448.223
LOL 60.77 VL 27.819 GAL 5.62 AZL 91.35 HCA 191.21 5_J ]29.72 ECC .16926 INC 1.3471 vl 30.163
LOP 251.98 VP 37.702 GAP -2.66 AZP 68.68 TAL 150.24 TAP 34J.4§ REA 107.77 APO 151.68 V2 34.900
GP 43.30 ZAL 40.02 ZAP 6,1.33 ETS 335.44 ZAE 139.91 ETE 84.J6 ZAE 96.21 ETC 156.12 ELP -53.48
0LA -.26 RAL 23.53 RAG 6567.6 VEL 11.719 PTH 2.06 VHP 4.505 0PA 43.06 RAP 355.72 £CC 1.2623
L-Z TINE INJ LAT INJ LCNG INJ RT A,5_ INJ AZNTH INJ TINE PO (ST TIN INJ 2 LAT INJ 2 LONG
2153.53 -18.04 37.65 241.21 112,20 9 24 34 1553.5 -J4.87 30.41
A813.68 18.45 207.61 241.3l 68.13 22 3 5 4213.7 15.32 2[30.33
1891,54 -19.00 17.96 240.78 113.52 10 41 25 1291.5 -15.66 I0.76
4530.91 19.41 I87.86 240.89 66.81 23 20 10 3930.9 16.11 180,63
1678.79 -21.fl6 ,52 239.49 117.19 I! 45 50 1076.6 -17.74 353.47
4336.42 21.98 170.3(3 239.61 63.14 24 25 6 3736.4 18.20 163.21
MIO-(.A[_LkR,TdEZ_ECUTION ACCURACY CR61T 0ETERt4INATION ACCURACY
5GT 1803.6 _ 3460.4 ,,%G3 927.9 ST 85A.3 SiR 1324.2 55 1687.5
RRT .9470 RRr -.9993 RTF -.9460 CRT .9830 CRS .9976 EST .9929
5Ge 3903.1 _3 -.O625 R13 -.9974 LSA 2305.0 HSA 132.8 $SA 8.6
S(;1 3868.3 S(,2 518.7 THA 63.18 ELI 1570.3 EL2 132.2 ALF 57.36
FLIGHT TIME 172.OO ARRIVAL O4TE MAY 14 1969
OISTANC[ 434.619
LQ. 60.77 VL 27.837 GAL 5.57 AZL 90.30 HCA 194.38 ,_A 129.85 ECC .16784 INC .2955 Vl 50.163
LOP 235.15 VP 37.705 GAP -2.20 A2'P 89.71 TAL 150.22 TAP 344.60 REA 108.06 APO 151.65 v2 34.889
GP 37.33 ZAL 39.03 ZAP 65.68 ETS 341.87 ZAE I45.72 ETE 88.04 ZAC 97.27 ETC 157.91 CLP -58.79
0LA 6.34 RAL 20.93 RAO 6567.6 VEL 11.690 PTH 2.06 VHP 3,987 0PA 37.16 RAP 358.07 ECC 1.2512
L-I T|NIE INJ I,._T INJ LONG |NJ RT ASC INJ A2'NTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG
2353.73 -22.7_ 30.63 239,66 I07.36 8 26 39 1755.7 -L_O.14 42".91
4591.80 12,33 |94._3 237.14 64.31 _ 39 54 3991.8 8.77 J87.33
2083,33 -23.73 3G.24 239.31 108.73 9 46 34 1483.3 -?0.95 Z2.54
4339.43 13.28 175.17 2_.66 62.97 23 53 56 3739.4 9.55 ;68.36
1847.47 -26.4| 11;22 23_.19 112.54 10 59 0 1247.5 -23.I2 3.60
4148.O6 15.78 1fl9.22 235.23 39.28 24 51 52 35A8.1 11.59 152.62
OIFFE_ENTIAL CCRRKCTIONS
TOE -.3993 TRA -.891fl TC3 -.1565 BAU .2431
_DE -.6776 RRA-I._5 RC3 1.1813 FAU .08973
FOE 3.2375 FRA 8.1697 F(3-5.0903 BSP 11375
60£ .7866 8RA 2.1592 gO3 1.1916 FSP -3648
HIO-CCUR_ E_ECUTION ACCURACY CReIT 0£TERNINATION ACCURACY
5GT 144fl.7 _ 3204.3 SG3 lj71,3 ST 706.4 SR 1321._ SS 2057.0
RRT .9'Z61 _ -.99_ RTF -.9269 CRT .9917 CRS .9977 CST .9980
SG8 3515.3 R_3 -.0_72 R13 -.9974 LSA 2543.3 NSA 93.3 $SA 13.5
,%| 3479.3 SG2 502.5 THA 66.81 ELI 1496.5 EC_ 80.3 ALF 61 .99
LAUNCH DATE NOV Z3 1968
HELIO(ENTRIC CONIC
RL IA7.71 LAL .00
RP 108.63 LAP -,11
RC 67.198 GL 2.71
PLANETOCKNTRIC CONIC
C3 15.091 V'HL 3.865
LNO4 AZNTH LNCH TIMK
90.00 7 4 45
90.00 21 51 46
I{30.O0 8 31 37
1GO.GO 23 7 35
IIO.OO 9 52 23
FLIGHT TINK 174.00 ARRIVAL DATE NA_ 16 1969
0ISTANCE 461.115
LOL 60.77 VL 27.852 GAL 5.54 AZL 69.62 HCA 197.56 S#4A 129.96 ECC .16670 INC .3795 Vl 30.163
LOP 258°33 VP 37°706 GAP -1.74. AZP 90.36 TAL 150.17 TAP 347.73 RCA 108.30 APO 151.63 V2 34.978
GP 33.03 ZAL 39.03 ZAP 68.35 ETS 347.03 Z_E 149.7.6 ETE 93.57 ZAE 97.35 ETC 159.53 CLP -64.14
OLA 11.02 RAL 19.15 Rk0 6567.6 VEL 11.692 PTH 2.05 VHP 3.656 0PA 32.53 RAP 358.84 Ecc 1.2484
L-I TINE INJ LAT _NJ LONG" [NJ RT ASC INJ A2_4TH _NJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG
2498.23 -25.29 60.28 239.22 103.19 ? 46 23 1898.2 -23.22 52.22
4444.26 7.84 185.69 235.13 62.70 23 5 50 3844.3 4.12 178.99
2218.07 -26.37 39.37 238.92 104.62 9 8 35 1616.I -24.10 31.31
4199.67 8.82 167.18 234.60 61.32 24 17 35 3399.7 4.93 160.56
1965.34 -29.23 19.22 237.96 108.57 I0 25 8 1365.3 -26.42 ]1.17
110.OO O 7 15 4025.17 11.39
DIFFERENTIAL CORRECTIONS
TOE -.2935 TRA -.6241 TC3 -.2884 BAU .2324
ROE -.6870 RRA-I.7756 RE3 I .1131 FAU .10500
roe 4.2064 FRA 9.2985 FC3-6.0236 8SP 1021_2
.7470 BRA 1.8821 BE3 1.1318 FSP -4326
_AUNCH OATE NOV 23 1968
I_2.40 233.06 57.55 I 14 20
MI0-CCXJRSE EXECUTION ACCURACY
,%T 1056.9 SGR _J82.4 .%3 1381.3
RRT .8713 _ -.9986 RTI r -.8723
,S_ 3164.2 R23 -.0456_R13 -.9976




ST 516.3 SR 1291.4 SS 2365.7
ERT .9952 ERS .9972 CST .9993
LSA 2742.9 MSA 86.3 SSA 15.6
ELI 1390.0 EL2 46.9 ALF 68.28
ARRIVAL DATE HAY 18 1969
HF__IOCENTRIC CONIC
RL 147.71LAL .0(3
RP I08.68 LAP -.30
RC 69.360 GL 6.10
PLANETOCENTRIC CONIC
43 13.112 VHL 3.867
LN(.H A2'NTH LN(_ TINE
gO.OO 6 32 38
gO.GO _ 13 39
IOO.OO B l 31
IOO.OO 23 27 27
110.OO 9 26 38
110.00 0 _ 49
DIFFERENTIAL CCRRI[CTION$
TOE -.1630 TRA -.3493 TC3 -.4434 BAU .LP"_I_4
-.6794 RRA-I.6_53 RE3 1.O401FAU .|171_
FOE 5.JILP'_ FRAIO.2432 FC3-_.7134 _SP _'_09
BOE .6987 _RA 1.6625 8C3 1.1_O7 FSP -4898
DISTA_E 467.531
LCX. 6(3.77 VL 27.665 GAL 9.51 kZ_. 89.15 _ Z00.73 S_ I_0.05 ECC .16582 INC .8536 Vl _O.163
LOP 261.50 VP 37.706 G_P -1.30 A2'P g0,80 TAL 150.11 TAP 350.84 RCA 108.'49 APO 151.62 V2 34.867
GP 29.71ZAL 39,31Z_P 72.40 ET$ 331.21Z_ 132.47 ETE 100.89 ZAE 96.72 ETC I61.O1CLP -69.63
0LA
L-I TINE INJ LAT INJ LONG INJ RT A,S_ INJ AZNTH INJ TINE
2606.03 -215.74 67.83 239.18 99.67 7 16 4
4337.10 4.45 119.64 234.12 62.01 2_ 25 56
2319.40 -27.91 46.3J 238,94 101.17 8 40 10
409_.96 5.49 161.56 233.55 60.37 24 35 46
2053.0_ -_O.97 25.46 2_.1J 105.25 10 0 _I
39]8.07 8.17 147,71 231.90 56.69 1 28 23
_I0-CCUR_ E_EO,/TICN ACCORAC_
S_T 677.4 _ 278_.9 SG3 1361.4
RRT .6793 R_" -._BO RIT -.6768
sr_ 2867.11_ -.O"Z_7 R13 -.9977
5(;I 2824.4 S_2 49_.8 THA _0.38
14.17 RAL 17.86 RJ0 6567.6 VlEL 11.683 PTH 2.05 VHP 3.428 0P4 28.67 RAP 338.67 ECC 1.2487








ST 288.5 SR 1246.1 SS 2626.0
CRT .9971 (RS .9966 CST .9981
LSA 2919.4 MSA 92.5 SSA 15.5
ELI 1278.9 EL2 21.2 ALF 77.00
147
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69
LAUNCH 0ATE NOV Z3 1968
HELIC(ENTRIC CONZC
RL 147.71 LAL, .00
RP 108.72 LAP -.49
RC 71.$60 GL 8.61
PLAN[TOC[NTRIC CONIC
C3 15.224 VHL 3.902
LNO4 AZMTH LNEH TIX£
_O.00 6 7 12
90.00 22 31 33
I00.00 7 37 5Z
I00.00 23 43 34
I10.00 9 6 42
110.00 0 35 9
FLIGHT TIN[ 178.00 ARRIVAL CATE HAY ZO 1969
DISTANCE 473.9Z5
LOL 60.77 VL 27.876 GAL 5.50 A?L BB.79 H(A 203.90 S_44 130.13 ECC .]6521 INC 1.2067 Vl 30.163
LOP 264.67 VP 37.704 GAP -.86 AZP 91.10 TAL 150.02 TAP 353.92 RCA 108.63 APO 151.62 V2 34.858
GP 27.03 ZAL 39.65 ZAP 76.93 ETS 354.65 ZAE 154.01ETE 109.74 ZA( 95.58 £TC 162.36 CLP -7fl.29
OLA 16.51 RAL 16.92 RAO 6567.6 VEL 11.688 PTH 2.06 VHP 3.266 DPA 25.28 RAP 357.89 ECC 1.2505
L-I TII4[ INJ LAT ZNJ LONG INJ RT A,S_ INJ A2_TH INJ TZI,_ PO (ST TIM _NJ 2 LATINJ Z LONG
2691.93 -27.5B 73.9_ 239.3l 96.70 6 52 4 2091.9 -26.36 65.52
4254.51 1.80 175.02 233.64 61.74 23 42 27 ]694.5 -2.O0 168.39
2399.58 -28.83 52.29 239.12 98.26 8 17 51 1799.6 -27.39 43.78
4022.08 2.90 157.32 233.02 60.24 24 50 36 3422.1 -J.O8 150.80
2121.60 -32.09 30.49 238.43 102.47 9 42 4 1521.6 -30.04 21.87
3872.83 5.72 i44.25 231.28 56.24 I 39 A2 3272.8 1.24 138.03
D|F¥ERENTIAL OORRIECTIONS
TOE -.OO72 TRA -.O636 T(3 -.6105 8AU .2335
ROE -.6556 RRA-1.4941RC3 .9713 FAU .12745
FOE 5.8989 FR410.9817 FC3-7.2479 8SP 8334
BO£ .6556 8RA J.4955 8C3 1.1472 FSP -5407
LAUNCH 0ATE NOV 23 1968
HELIOCENTRIC CCNI(
RL 147.71 LAL .00
RP 108.74 LAP -,67
RC 73.792 GL 10.54
PLANETO(ENTRI( CCNJ(
C3 J5.392 _ 3.923
LNO-_ 47NTH LNCM T_ME
90.00 5 46 21
90.00 22 46 48
lOO.OO 7 18 39
100.00 0 J 7
lJO.OO 8 50 47
110.00 0 45 18
OIFFERtENTIAL CORRECTIONS
TOE .J695 TRA .2506 TO3 -.7_ 8AU .2465
RD( -.6EO4 RRA-1.3749 R(3 .9022 FAU .13506
FOE 6.5525 rRAIJ,SIO6 FC3-7.5967 BSP 7695
_0E .643j 8RA 1.3941 BC3 1.1979 FSP -5814
ORBIT DETERMINATION ACCURACY
ST 34.2 SR 1182.6 SS 2829.J
CRT .7389 CRS .9958 CST .6893
LSA 3064.8 M$A 102.Z 554 14.9
ELI 1lB2,9 EL2 ?3,0 ALr 88,78
ARRIVAL DATE NAY 22 1969
MI0-(.CURS£ E_CUTION ACCURACY
SGT 486.4 _ 2595.8 ,%3 1706.1
RRT -.IO13 _ -.9972 RTF .1004
S(,8 2641.0 _3 .0043 RI3 -.9972
SGI 2596.3 SG2 483.8 TMA 91.13
FLIGHT TINE JBO,O0
OISTANClE 480.29_
1]O.18 ECC .16485 IN( 1.4809 Vl 30.163
356.97 RCA 108.72 APO 151.64 V? 34._48
119.47 lAD 94.07 ETC J63.57 CLP -81.D7
LCL 60.77 VL 27.884 GAL 3.51A2'L 88.52 HCA 2137.07 SMA
LOP 267.84 VP 37.702 GAP -.43 A2'P 91.32 TAL 149.90 TAP
GP _4.76 ZAL 39.96 ZAP 81.90 ET$ 357,51 ZAE J54,46 ET[
OLA 18.32 RAL 16.22 RAO 656?.6 V_L U.695 PTH 2.06 VHP 3.154 DPA 22.20 RAP 356.73 ECC 1.2533
L-r TiNE INJ LAY _NJ LJ_]N_ ]_NJ_ _,_ 1NJ A_q4TH INJ Tjt#E PC) (ST TIM iNJ 2 LATINJ Z LONG
2763.15 -28.04 79.J4 239.54 94.15 6 32 24 2163.1 -27.17 70.58
4188.22 -.34 171.32 2_.49 61.6_ Z3 56 36 3588.? -4.12 164.69
2465.52 -29.38 _?.11 239.41 95.78 7 59 44 1865.5 -28.27 48.49
3961,08 .84 153.97 232.83 60.12 J 7 8 336i.1 -3.|5 J47.4_
2177.25 -32.83 _4._ 238.84 I00.|I 9 27 4 1577.3 -31.09 25.87
3822.|Z 3.79 141.59 230.99 56.00 I 49 11 3222.1 -.70 135.38
MIO-CCt._ E_CUTION ACCURACY CRBIT DETERNINATICN ACCURACY
SGT 754.6 SGR 2407.4 S_3 18J3.7 ST 270.0 SR 1106.3 SS 2983.3
i_T -,7774 _ -.9962 R1T .7787 CRT -.9779 CRS .9946 CST -.9936
SG8 2522.9 R23 .0399 R13 -.9954 LSA 3191.3 MSA 112.1 SSA 14.3
5(,1 2480.4 S¢,2 460.7 THA 104.19 ELI 1|37.4 EL2 54.9 ALF 103.46
LAUNCH DATE NOV 23 1968 FLIGHT 711,( 182.00 ARRIVAL CArE MAY 24 1969
H[LI(XENTRIC CON|C 01STANCE 486.649
RL 147.71 LAL .00 LOt- 60.77 VL 27.889 GAL 5.53 AZL 88.30 PiCA 210.24 SMA 1_0.23 ECC .16474 INC 1.7014 vI 3D.J63
t08.77 LAP -.86 LOP 271.00 VP 37.698 GAP -.0(3 AZP 91.47 TAL 149.76 TAP 360.00 RCA 108.77 APO 151.68 v2 34.839
RC 76.0_3 GL 12,04 GP 22.77 74L 40.21 ZAP 87.15 ETS 359.90 ?A£ 153.89 £TE 129.15 ZAC 92.31 £TC J64.62 CLP -_6.91
PLAN|_TOCENTRIC CONIC
C3 15.604 VHL 3.950 DLA 19.75 RAL 15.70 RAD 6567.6 VEL 1].704 PTH 2,06 VHP 3,084 _PA 19.34 RAP 355,32 ECC 1,256_
LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIM_ PO CST TIM INJ 2 LATINJ _ LONG
90.00 5 28 50 2823.98 -28.26 83.58 239.84 91.94 6 15 54 2224.0 -27.69 74.96
gO.DO 23 0 11 4133.57 -2.11 168.28 233.57 61.75 24 9 5 3533.6 -5._7 161.61
100.00 7 2 41 2521.38 -29.69 61.24 239.76 93.63 7 44 42 1921.4 -28.87 52.53
100,00 0 12 58 3911.40 -.85 J51.25 232.87 60.12 I 18 9 3311.4 -4._2 144.71
110.00 8 37 48 2223._0 -33.33 38.20 239.32 98.07 9 14 51 1623._ -31.86 29.Z_
110.00 0 54 20 3781.74 2.25 1 39.48 250.93 55,88 I 57 22 3181.7 -2.24 1 33.27
DIFFERENTIAL COr_F.CTIONS NIO-COL_ E_ECUTION A(CURACV ORBIT DETERMINATION ACCURACY
TOE .3614 TRA .5270 TC3 -.9669 BAIl .2690 SGT 123_.0 S(_ _.0 SG3 1871 .I ST 578.4 SR 1006.9 SS 3057.8
RO£ -.5674 1_RA-1.2541RC3 .8528 FAU .14339 RRT -.9"_36 RK$" -.9947 RTF .9292 CRT -.9839 CRS .9927 CST -.998]
FOE 6.9685 FRAII.7_J7 FC3-7.9554 BSP 7601 _ _526.7 R_3 .0653 R13 -.9928 LSA 3268.5 MSA 122.0 SSA 13.5
8DE .6727 eRA 1.3603 8C3 1.2893 FSP -6271 SGI 2492.8 S_2 412.7 THA 118.18 ELI 1157.8 EL2 89.9 ALF 119.67
LAUNCH DATE NOV 23 1968 FLIGHT-TINE 184.00 ARRIVAL CATE MAY _6 1969
H_LIOC£NTRIC CONIC DISTANCE 492.975
RL 147.7| LAL .(30 LOL 60.77 VL 27.893 GAL 5.56 A2'L BB.t_CA 213.41SMA 13(3.25 £CC .164_8 INC J.8_37 VJ 30.163
RP JOB.80 LAP -I.G4 LOP _74.17 VP 37.693 GAP .42 A2'P 91.57 TAL 149.58 TAP 2.99 RCA 108.78 APO 151 .73 VZ 34.83!
RC 78.340 GL 13.25 GP 20.97 ZAL 40.39 ZAP 92.54 ETS 1.90 ZAE 152.48 ETE 137.98 7AC 90.45 ETC J65.49 CLP -9_.73
PLANETC(ENTRIC CONIC
C3 15.860 VHL 3._2 0LA 20.91 RAL 15.34 RAO 6567.6 VlEL 11.715 PTH 2.06 VHP 3.05| DPA 16.65 RAP 353.8? £CC l.Z610
LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC _NJ A_MTH INJ TIME PO CST TIM IN| 2 LAT IN| Z LONG
90.O0 5 13 54 2877.26 -28.32 87.47 2_0.21 89.98 6 I 51 2277.3 -28.0_ 78,82
90.00 23 12 13 4087.64 -3.58 165.71 233.82 61.89 24 20 21 3487.6 -7.3l 159.0_
IOO.OO 6 49 13 2569.89 -29,85 64.83 240.19 91.74 7 32 3 1969.9 -29.29 56.07
100.(30 0 23 31 3870.25 -2.24 148.99 233,08 60.18 I 28 I 3270.2 -6.]9 14?.43
110.O0 8 27 4 2263.75 -33.67 41.27 239.87 96.28 9 4 48 1663.7 -32.43 32.Z5
110.00 I 2 9 3749,15 1.01 137.78 231.05 55.83 2 4 38 3149._ -3.48 131.57
DIFFERENTTAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .5640 TRA .8252 TC3-1.1539 BAU .2933 S_T 1765.9 SGR 202"2.4 SG3 1904.8 ST 897.0 SR 920.8 SS 3145.3
R_ -.5217 RRA-1.1537 RC3 .7633 _AU .14184 I_T -.9593 RRF" -.99_7 RTF .9646 CRT -.9841 CRS .9904 CST -.999!
FOE 7.3603 FR411.8991 FC3-7,7429 8SP 7618 S_ 2684.9 R'_ .0789 RJ3 -.9905 LSA 3395.3 MSA 129.7 SSA 13.5
_OE .7683 _A 1.4184 8C3 J .3835 rSP -6_90 S_1 _657.9 S_2 379.4 THA 1_0.96 ELI 12_0.4 EL? 1|4.6 ALF J34 .?4
148
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH DATE NOV 23 1968 FL|GHT TIN[ 186.00 ARRIVAL 0ATE MA'f 28 ]969
H[L ]OCENTRI( CONIC
RL 147.71 LAL .00
RP 108.82 LAP -I .21
RC B0.651 GL 14.22
PLANE TOCFNTR 1C CONIC
{3 16.156 VHL 4.019
LNCH AZNTH LNCH TIN[
90 .O0 5 l !
90.00 23 23 12
10(3.OO 6 37 46
I00.OO O 33 3
IIO.00 8 18 10
110.O0 1 9 9
DIFFERENTIAL CORR1EC_"l ON._
TOE .7707 TRA 1.1|_ TC3-|.3289 BAU .3238
ROE -.4628 RRA-I.0504 RC3 .6935 FAU .14084
FOE 7.5025 FRA||.7793 FC3-7.5472 BSP 8233
BOE .BggO BRA 1.5324 BC3 1.4969 FSP -6339
O I STAI_E 499.280
L(_. 60.77 VL 27.895 GAL 5.61 AZL 87.96 HCA 216.58 SNA J3O.27 ICE .16526
LOP 277.33 VP 37.687 G4P .84 AZP 91.64 TAL 149.37 TAP 5.95 RCA ]08.74
GP 19.32 ZAL 40.51 Z4P 97.96 £TS 3.57 2'A_' 150.45 FTE 145,52 Z4C 88.58
IN( 2.0376 V| 30.163
APO 151.79 V2 34.824
ETC 166.18 CLP -98.43
OLA 21.87 RAL 15.10 RAO 6567.6 V[L 11.728 PTH 2.07 VHP 3.049 OP4 14.14 RAP 352.32 ECC 1.2659
L-I TJN[ IN] LAT |NJ LONG |NJ RT A._ |NJ A214TH IN] TIN[ PO (ST T|N IN] 2 LAT IN] 2 LONG
2924.72 -28.27 90.94 240.65 88.24 5 49 45 2324.7 -28.2! 82.28
4048.60 -4.83 163.52 234.22 62.06 24 ](3 40 3448.6 -8.53 156.79
2612.71 -29.89 68.02 240.68 90.07 7 21 19 2012.7 -29.56 59.23
3835.84 -3.41 147.10 233.44 60.28 J 36 59 3235.8 -7.34 ]40.51
2298.64 -33.90 43.97 240.48 94.70 8 56 28 1698.6 -32.88 34.88
3722.68 -.00 136.40 231.31 55.82 2 11 I] 3122.7 -4.49 130.18
NIO-COURS[ E_ECUTION ACCURACY CIR1BIT OETERN/NATION ACCURAC_
SGT 2299.0 SGR J8_O.1 5(,3 1890.0 ST 1213.4 5R 818.4 SS 3160.1
RRT -.9710 RRF -.9699 RTF .9791 CRT -.9810 CRS .9867 CST -.9994
2938.4 _3 .0723 R13 -.9901 LSA 3479.8 MS4 ]37.5 SSA 13.!
5(,1 2918.2 ._2 344.5 THA 14].67 ELI 1457.6 EL2 132.2 4LF 146.19
LAUNCH DATE NOV 23 1968 FLIGHT TINE IBB.O0 ARRIVAL OAT[ HAY 30 ]969
1_.27 [CO .16588 IN(. 2.1702 VI 3O.163
8.87 RCA 108.66 APO 151.88 V2 34,BJ6
151.69 7AC 86.79 ETC 166.71 CLP-103.96
H_LIC(ENTR|C CONIC D|STAN(£ _05.563
RL 147.7J LAL .00 LCL 60.77 VL 27.895 GAL 5.67 ATL 87.83 _ 219.75 .SNA
RP 108.84 LAP -1.39 LOP 280.50 VP 37.(o81 GAP J.L_ A2'P 91.67 TAL 149.12 TAP
RC 82.981 GL 15.00 GP 17.78 ZAL 40.55 ZAP 103.28 ITS 4.96 Z/dE 148.0J ET[
PLANE TOCENTR|C CONIC
C3 16.497 VHL 4.O62 OLA 22.67 RAL 14.96 RAO 6567.7 VI[L |1.742 PTH 2.07 VHP 3.078 OPA 11.81 RAP 350.89 ECC 1.2715
LN04 A2'NTH LNr..J_ TIN[ L-| T|N[ IN] L_T IN] L_ ZNJ RT AS(. IN] A_4TH IN] TIN[
90.OO 4 49 50 2967.64 -28.14 94,07 241.16 86.68 5 39 J8
gO.O0 23 33 19 4019.20 -5.89 161.64 234.74 62.25 24 40 14
100.00 6 28 0 2651.10 -29.86 ?0.87 24|.24 88.57 7 12 11
I00.00 0 41 46 3_6.96 -4.38 145._10 233.9J £0.40 J 45 J3
110.00 8 10 45 23L_3.63 -34.04 46.37 241.16 _3.28 8 49 35
J10.OO I 15 3(3 3701,Z0 -.83 135._ 23|.70 55.83 2 17 11
OXFFERENTIAL CORR[CTIONS NI0-COURSE [_ECUTICN ACCURACY
TOE .9772 TRA 1.3973 TC3-|.4890 BAU ,3562 _T _J5.7 _ 1644.4 S_3 1842.4
RCI[ -.4017 RRA -.93_J RC3 .6233 FAU ,13671 RRT ".9739 RRF -.9860 RTF .9856
rOE 7.4961 FRAIl.4966 rC3-7.1747 B_ 9151 .%B 3260.7 1_3 .0584 R13 -.9906
8OE 1,O565 8RA 1.6918 BC3 1.6150 F_P -6248 5G1 3244.5 _,_2 324.2 THA 150.04








ST 1520.6 SR 716.1 SS 3142.3
CRT -.9754 CRS .981l CST -.9996
LSA 3500.6 MSA 144.4 SSA 12.9
ELI 1674.7 EL2 143.3 4LF 155.13
LAUNCH DATE NOV 23 1968 FLIGHT TIN[ |_.00 ARRIVAL DATE JUN 1 1969
HELIOCENTRIC CONIC DISTANCE 511.822
RL 147.71 LAL .OO LOL 60.77 VL 27.694 GAL 5.75 AZL 87.7] H_A 222.91 SNA
Re JO8.86 LAP -].56 LOP 285.66 VP 37.674 GAP ].67 ATP 91.67 TAL 148.85 TAP
RC 85.328 GL 15.63 GP 16.36 7AL 40.53 2AP 108.44 ETS 6.11 ?_E 145.37 [TE
PLANETOCENTRIC CONIC
C3 ]6.884 VHL 4.109 OL4 23.34 RAL 14.93 RAO 6567.7 VEL 11.759 PTH 2.08 VHP
LNCH AZHTH LNCH TIM[ L-I TIN[ IN] LAT IN] LONG IN] RT ASC IN] AZIdTH IN] TIN[
90.00 4 40 7 3OO6.86 -27.95 96.93 241.74 85.26 5 30 14
90.00 23 42 44 3986.63 -6.80 160.02 235._7 62.44 24 49 1l
1(30.00 6 19 40 2685.88 -29.77 73.45 241.B'B 87.21 7 4 26
1130.O0 0 49 48 3782.84 -5.19 144.17 234.49 60.52 J 52 5l
II0.00 8 4 38 2357.52 -34.13 48.35 241.92 92.00 8 43 55
110.O0 l 21 21 _6_3.96 -1.49 134._8 232.19 55.85 2 22 45
GIFFERENTI4L CORR[CTION5 MID-O3UR_E E_ECUTION ACCURACY
TOE 1.1782 TRA 1.6658 TC3-1.6338 BAU .38_ ,5_T 3_u{]1.8 SGR 146_.0 SG3 1766.6
ROE -.3391 RRA -.8637 RE3 .5589 FAU .13099 RRT -.9721RRF -.9806 R1T .9891
FOE 7.3453 FR411.O706 rc3-6.7168 8SP 10281 _ _13.5 R_3 .O434 R]3 -.9915
BOE 1.2261 BRA 1.8764 8C3 1.7267 FSP -6082 ,_1 3599.6 SG2 315.8 THA 156.43
LAUNCH DATE NOV 23 1968 FLIGHT TIN[ |92.(X]
13O.26 ECC .16674 INC 2.2861 Vl 30.163
11.76 RCA 108,54 APO 151,97 v2 34.810
156,61 ZAC 85.15 ETC ]67.07 CLP-109.25
3.132 0PA 9.68 RAP 349.61 ECC 1.2779








ST 1B10.2 SR 615.3 $S 3o90._
CRT -.9661CR5 .9722 CST -.9997
LSA _6]0.7 NSA JSl.O SSA 12.7
ELI 1906.0 EL2 150.9 ALF 161.70
ARRIVAL OATE JUN 3 19_9
HELIOCENTRIC CCNIC DISTANCE 518.058
RL 147.71 LAL .OO L_I_ 60.77 VL 27.891 GAL 5.84 AZL 87.61H_A 226.08 S_4A 1_0.23 ECC .16784 INC 2.3890 Vl 50.163
RP 108.88 LAP -1.72 LOP 21_.82 VP 37.666 GAP 2.09 A2P 91.66 TAL 148.54 TAP 14.6] REA IO8.37 APO 152.09 V2 34.804
RC 87.691 6L 16.13 GP 15.05 ZAL 40,44 2AP 113.37 £TS 7.05 2A[ 142.68 ET[ 160.50 ZAC 83.73 ETC 167.29 CLP-114.25
PLANETOCENTRIC CONIC
C3 17.321 VHL 4.162 OLA 23.91RAL 14._ RAO 6567.7 VI[L 11.777 PTH 2.08 VHP 3.212 OPA 7.76 RAP 348.52 ECC 1.285]
LNCH ATNTH LNCH TIN[ L-I TIN[ IN] LAT ]NJ LONG IN] RT A._ IN] A_TH IN] TEN[ PO CST TIM IN] 2 LAT IN] 2 L_G
90.00 4 31 43 _043.OO -27.72 99.55 242.41 83.97 5 22 26 2443.0 -28.27 90.93
90.00 23 51 33 3962.29 -7.56 158.64 238.10 62.63 24 57 36 3362.3 -11.17 151.82
1{30.OO 6 12 _6 2717.68 -29.65 75.81 242.60 85.98 6 57 54 2117.7 -29.89 67.01
1(30.00 O 57 16 3762.84 -5.86 143.06 235.17 60.63 1 59 59 3162.8 -9.73 136.41
110.00 7 59 37 2382.90 -34.17 50.53 242.75 g0.83 8 39 20 1782.9 -33.68 41.32
110.O0 I 26 45 3670.38 -2.00 133.67 232.78 55.87 2 27 56 3070.4 -6.47 127.43
DIFFERENTIAL CCRR1ECTIONS NIO-C_UR._E EXECUTION ACCURAC_ ORBIT DETERNINATION ACCURAC_
TOE 1.3713 TRA ].9209 TC3-1.7575 BJ4J .4230 SGT 3751.2 SGR 13(35.4 SG3 1671.7 ST 2078.2 SR 520.6 SS 3ol5,3
ROE -.2777 RRA -.7816 RE3 .4_7 FAU .12_0 RRT -.9668 RRIF -.9750 RTF .9910 CRT -.9509 CRS .9578 CST -.9997
FOE 7.0918 FRAIO.5541 FC3-6.]777 B_ 11494 _ 3971.9 I_3 .0316 R13 -.992_ LSA 3695.6 HSA ]57.1 SSA 12.5
BDE 1.399] BRA 2.0738 BC3 ].SLH'N_ FSP -5834 SGI 3959.3 $62 316.2 THA 161.28 ELI 2136.7 EL2 156.8 ALF J66.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4. 1968-69
LAUNCH 0ATE NOV 23 ]968
HELIOCENTRIC CONIC
RL J47.7] LAL .DO LCX. 60.77 VL
RP |0B.90 LAP -1.88 LOP 299.99 VP
RC 90.O65 GL ]6.53 GP 13.84 7AL
PLANETC_ENTR_E CONIC
C3 ]7,8]3 VHL 4.22i CLA 24.40 RAL
LNCH AZHTH LNCH TIME L-[ TIME IN] LA 7
90.00 4 24 28 3(]76,50 -27.46
90.00 0 3 45 3941,78 -8.20
lOO.OO 6 6 4I 2746.95 -29.49
100.00 ! 4 13 3746.56 -6.40
110.O[] 7 55 35 2406.22 -34.18
]|0.00 I 31 48 )660,05 -2.40
0IFFERENTIAL CORRECTIONS
T0E 1.5551 TRA 2.1633 TC3-1.8585 BAU °4550
ROE -,2191 RRA -.7083 RE3 .4419 rAU .11513
FOE 6.769! FRA 9.9684 FC3-5.5957 8SP 12710
80£ 1.5705 BRA 2.2764 Be5 1.9107 FSP -5531
FLIGHT TIME 194,00 ARRIVAL CAT£ JUN 5 1969
DISTANCE 524.270
27.886 GAL 5.95 AZL 87.52 HCA ?29.24 S_A ]30.20 £CC .16918 INC 2.48]4 v] 30.163
37.658 GAP 2.50 AZP 9].62 TAL I48.20 TAP 17.44 RCA ]08.17 APO 152.23 V2 34,799
40.29 ZAP ]18.0] [TS 7.82 ZAE ]40,05 ET£ 163.55 7AC 82.56 ETC ]67.39 CLP-J]8.4
15.11 RAO 6567.7 VEL ]1.798 PTH 2,09 VHP 3.313 DPA 6.06 RAP 347.64 £CC 1.2932
IN] LONG IN] RT ASC XNJ AZIATH _NJ TIME PO CST TIH IN] 2 LAT |NJ 2 LONG
101.96 243.15 82.78 5 15 44 2476.5 -28.]7 93.37
157.48 236.92 62.BO ! 9 27 334].8 -]].78 150.63
77.97 243.40 84.85 6 52 28 2146.9 -29.89 69,19
142.16 235.94 60°74 2 6 40 3146.6 -10.25 135.49
52.35 24_.66 89,75 6 35 41 1806.2 -33.84 43.12
133.13 23_.47 55.99 2 32 48 3060,1 -6.86 126.88
NIO-CCURSE E_EEUTION ACCURACY OR61T OETERMINAT[ON ACCURACY
5GT 4161.4 _ 1159.2 5G3 1565.B ST 2322.7 SR 434,7 SS 2924.8
RRT -,9579 _ -.9627 RTF .99_1 CRT -.92C:_ CRS .9343 CST -.9997
S_ 4319.8 R23 .0231R13 -,99_B LSA 3756.6 MSA 162.9 SSA J2.4
,5_1 4307.8 SC,2 321.5 THA 164.97 ELI 2357.5 EL2 161,7 ALF 170.12
LAUNCH OATE NOV 23 I_h_8 FLI_-IT TIME 196,00
HELICX_ENTRZC CONIC 0I$TANCE 5_].458
RL 147.71 LAL .00 LOL 60.77 VL 27.BB0 GAL 6.07 AZL 87.43 _ 2_2.40 S_AA
RP 108.91 LAP -2.03 LOP 293.15 VP 37.650 GAP 2.91 AZP 91.57 TAL 147.82 TAP
RC 92.449 GL 16,8_ GP 12.74 ZAL 40.09 ZAP I_.40 ETS 8.46 Z_ 1_7.54 ETE
PLANET_ENTR|C CON|C
C3 18._64 VHL 4,285 0LA 24.BI RAL |5._| RAD 6567.7 VEL II .821 PTH 2.09 VHP
LNCH AZHTH LNCH TIME L-! TINE IN] LAT IN] LONG IN] RT ASC IN] AZNTH
9_.OO 4 18 18 3107.67 -27.17 104.20 243.97 81.70 5 10 6
90.OO 0 11 30 3924,83 -8.73 156.51 237.82 62.95 J 16 55
|OO.O0 6 I 47 2774.02 -29.3(_ 79.9_ 244.28 83.82 6 48 2
100.O0 1 10 42 5733.71 -_.8_ 141.44 2_6.B0 60.85 2 12 56
lJO.OO 7 52 27 2427.83 -_4.16 54.04 244.65 88.75 8 32 54
110.00 I 36 33 3652.67 -2._ 132.74 634.24 55.91 2 37 25
OIFFER_NTIAL CORRECTIONS NI0-C(_UR:_E EXECUTION ACCURACY
TOE ].7310 TRA 2.3965 TC3-1.932_ BAU .4842 S_7 4534,_ SGR 1030.4 $63 1456.0
R0E -.1645 RRA -.6441 RC3 .3930 FAO .10550 RRT -.9451 RRF o.9488 RTF .9927
FOE 6.4145 FRA 9.41_N_ FC3-4.9736 BSP 13835 5Ge 4649.9 R23 .0174 R13 -.9931
BOE 1.7386 BRA 2.4815 BC3 ! .972| FSP -5167 _1 4638.2 S_2 329.3 THA 167.82
ARR!VAL OATE JUN 7 J969
130.16 £CC .17077 INC 2.5654 v] 30.163
20.22 RCA 107.9] APO 152.39 V2 34.795
I65,95 ZAC 81.65 £TC 167.41 CLP-123.32
3.434 0PA 4.58 RAP 346.99 ECC 1.3022








ST 2545.7 SR 359.8 SS 2828._
CRT -.885_ (RS .8955 CST -.9997
LSA 3818.4 HSA 168.2 SSA 12.4
ELI 2565.6 EL2 166.0 ALF 172.84
LAUNCH 0_T£ NOv 23 ]968
HELIOCENTRIC CONIC
RL 147.7| LAL .DO
RP 108.92 LAP -_.]8
RE 94.840 GL 17.05
PLAN_TC_NTR_( CONIC
C3 18.979 VHL 4.357
LNCH AZNTH LNCH TIME
90.00 4 13 lO
90.00 O 18 46
10(3.00 5 57 52
J00.O0 1 16 45
]10.00 7 50 6
JlO.O0 1 41 0
FLIGHT TIME 198.00 JUN 9 !969
OISTAN_£ 536.6213
LCX. 60.77 VL 27.873 GAL 6.21 A_L 87.36 HCA 235,56 SHA 130.11 ECC .I7260 V] _O.163
LOP 296.5] VP 57.64] GAP 3.33 AZP 91.49 TAL I47.41 TAP 22.98 RCA 107.65 V2 34,791
GP 11.74 ZAL 39.84 2AP 126.48 ETS 8.99 ZAE 135.19 £TE 167,85 ZAC 81._1 CLP-]27.39
0LA 25.15 RAL 15.57 RA0 6567.8 VEL 11.847 PTH 2.10 VHP 5.573 0PA 3.31 RAP 346.57 ECC 1.3]23
L-I TIME ZNJ LAT INJ LONG ]NJ RT A_ INJ A_TH INJ TINE PO CST TIN INJ 2 LATINJ 2 LONG
3136.72 -26.87 106.27 244.87 80.70 5 5 27 ?556.7 -27.88 97.7_
3911.26 -9.14 155.73 236.81 63.08 1 23 57 3311.3 -12.68 148.84
2799.15 -29.11 81.80 24_.24 82.87 6 44 31 2199.1 -29.79 73.06
3724.06 -7.15 140.91 237.74 60.90 2 18 49 3124.1 -10.97 134.21
2447.99 -34.12 55.61 245.72 87.82 8 30 54 1848.0 -34.05 46.37






TOE 1.8945 TRA 2.6175 TC3-1.9892 BAU .5125
ROE -.1130 K_A -.5871RC3 .3499 FAU .09643
FOE 6.0283 FRA 8.8323 FC3-4.3986 BSP IA950
BOE 1,8979 BRA 2.6825 BC3 2.0198 FSP -4821
LAUNCH OATE NOV 23 1_,_
HELIOEENTRIC CONIC
RL 147.71 LAL .DO
RP 108.9_ LAP -2°32
RC 97.236 GL 17.20
PLANETO(ENTRIC CONIC
C3 19.664 VHL 4.4_4
LNCH A2_ATH LN_H TIME
9_.00 4 9 0
90.O0 0 25 32
100.O0 5 54 _1
]00.00 I 22 22
110.00 7 48 31
110.00 I 45 12
OIFRERENTIAL CORRECTIONS
TOE 2.0487 TRA 2.8310 TC3-2.0249 BAU ._386
ROE -.065_ RRA -.5375 RC3 .3116 FAU .08749
FOE 5.6410 FRA 8.2731 FC3-3.8517 BSP 15980
_0£ 2.0497 BRA 2.8816 8C_ 2,0488 FSP -4471
Mi0-COU_._ EXECUTION ACCURACY ORBIT OETEE_4INATION ACCURACY
_GT 4865.7 SGR 918.0 5G3 t344.7 ST 2740.9 SR 296.1 55 2720.9
RRT -,927_ _ -.9_04 RTF .99_0 CRT -.8167 CRS .8294 CST -.9997
4951.6 R_3 .01_3 RI] -.9933 LSA 3869.6 NSA ]73.4 5SA ]2.4
SGI 4940.0 SG2 3_8.0 THA 170.03 ELI 2751.6 EL2 170,2 ALF 174.94
FLI_T TIME L_O.O0
DISTANCE 542.7_7
LQ. 60.77 VL 27.864 G*L 6.37 AZL 87.29 HC_ 2_.73 S_AA
LOP 299.47 VP _7.632 GAP 3.74 AZP 91.4i TAt. 146.97 TAP
GP |0.64 ZAL 39.53 ZAP 130.27 ETS 9.45 ZAE 133.03 £TE
OLA 25.44 RAL 15.90 RA0 6567.B VEL 11.876 PTH 2.11VHP 3.728 OPA 2.25 RAP 346.38 ECC J.3236
L-! T|ME |NJ LAT INJ LONG IN] RT AS_ IN] A_TH |NJ TZME PO CST T!N !NJ 2 LAT IN] 2 LONG
3163.79 -26.55 I08.19 245.86 79.78 5 I 44 2563.8 -27,69 99.71
_900.97 °9.46 1_5.14 239.87 6_.19 I _0 33 _301.0 -12.99 148.24
2822._4 -_._0 83.51 246.29 81.99 6 41 53 _22.5 -29.70 74.80
3717.4_ -7.37 140.54 238.75 60.95 2 24 20 3117.4 -11.19 133.83
2466.92 -_4.06 57.09 246.87 86.95 8 29 17 1866.9 -34.11 47.84
_645.8_ -2.94 132._9 236.02 5_.9_ 2 45 58 3045.8 -7.39 126.13
MI0oCOURSIE: E_ECUTION ACCURAC_ ORBIT OETER_IINATION ACCURACY
SGT _161._ _ 821.6 SC,3 1236.8 ST 2913.1 ,SR 245.8 SS 261].8
RRT -.gO44 RRfr -.9067 RTF .9931 CRT -.7042 CRS .7202 CST -.9997
S68 5226.3 R23 .010_ R13 -.9933 LSA 3916.2 NSA 178.2 SSA 12.4
•_,1 5214.8 _G2 _47.0 THA 171,77 ELI 2918.3 EL2 174.2 ALF |76.59
ARRIVAL 0ATE JUN ]1 1969
130.05 £CC .17469 INC 2.7141 vI 30.]63
2_.70 RCA 107.33 APO 152.77 v2 34.788
169.36 ZAC 80.63 ETC 167.29 CLP-131.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69p
LAUNCH DATE NOV 23 J 968 FLIGHT TINE 2OZ.00 ARRIVAL CAT[ JUN 1] 1969
Wd[LIOC[NTRIC CONIC 0ISTANCE 548.867
RL 147.7J LAL .00 LOL 6(].77 VL 27.855 GAL 6.54 AZL 87.22 HCA 24].89 SNA 129.98 ECC .17704 INC 2.7809 v! 30.163
RP |08.94 LAP -Z.45 LOP 302.63 VP 37.623 GAP 4.|7 AZP 91.3! TAL J46.50 TAP 28.]9 RCA 106.97 APO 152.99 VZ 34.786
RE 99.6]6 GL 17.28 GP I0.03 ZAL 39.18 ZAP 133.79 £TS 9.86 ZAE J3J.O5 ETE 170.57 ZAC 80.50 ETC 167.19 CLP-J34.65
PLANETOCENTRIC CONIC
C3 ZO.426 VHL 4.520 CLA 25.68 RAL 16.28 RAO 6567.B VEL 11.908 PTH 2.J2 VHP 3.899 CP4 |.38 RAP 346.40 ECC 1.3362
LNCH AZHTH LNCH Tilt[ L-I T|I4E INJ LAT INJ LONG INJ RT A_ INJ AZt4TH INJ T[M_ PC) CST TIM INJ 2 LATINJ _ LONG
gO.OO 4 5 47 3IBg.00 -26.24 109.97 Z46.94 78.95 4 58 56 2589.0 -27.50 101.53
90.OO O 3! 48 3893.87 -9.68 154.73 241.01 63.26 J 36 42 3293.9 -13.19 147.82
1(30.00 5 52 4| 2844.35 -28.68 85.09 247.42 BI.|8 6 40 5 2244.4 -29.60 76.4J
I00.OO J 27 35 3713.74 -7.49 140.33 239.83 60.98 2 29 29 3113.7 -11.30 J33.62
IJ0.O0 7 47 _4_ 2484.82 -33.99 58.48 248.11 86.13 B 29 0 |884.8 -34.15 49.24
110.OO | 49 IO 3646.04 -2.93 132.40 237.03 55.93 2 49 56 3046.0 -7.39 126.|4
OIFFERI[NTIAL C.ORI_CT|ONS NI0-F_UR._ [_CUTION ACCURACY ORBIT C[TERt4ZNATION ACCUR4CY
TOE 2.1943 TR4 3.0_J6 TC3-2.0406 BAU .5624 SGT 5424.3 SGR 740.0 SG3 1134.6 5T 3063.8 SR ZIO.5 55 2503.6
ROE -.02|3 RRA -.4943 RC3 .2783 FAU ,07884 RRT -.8751 _ -.8767 RTF .993| CRT -.532! CR5 .55|6 CST -.9997
FOE 5.2645 FRA 7.7476 FC3-3.3415 BSP 1692! S_ 5474.6 1_3 ,0080 RI3 -.9932 LSA 3958.0 HSA |82.8 SSA 12.4
13OE 2.1944 BRA 3.0796 BC3 2.0595 FSP o4129 S(,! 5463.0 SG2 355.6 THA 173.16 ELI 3065.9 EL2 |78.| ALF 177.90
LAUNCH 0ATE NOV 23 1968 FLIGHT TINE _4.00 ARRIVAL OATE JUN 15 |969
HELIOCENTRIC CONIC
RL 147,7J LAL .00 LC_ 60.77 VL
RP 108.94 LAP -2.58 LOP 305.79 VP
RC 102.0_ GL 17.31GP 9.30 ZAL
PLANETOCENTRIC CONIC
C3 21.273 VHL 4.612 OLA 25.88 RAL
LNCH A_ITH LNCH TINE L-I TIN[ INJ LAT
_.C_ 4 3 29 3212.40 -25.92
90.00 0 37 34 _9.93 -9.80
I_O.DO 5 51 19 2864.73 -2B.46
100.00 1 32 24 3712.84 -7.52
110.00 7 47 18 2SO|.B4 -35._
II0.00 I 52 55 3648.50 -2.84
DIFFERENTIAL CORR[CTIONS
T0_ 2.33_9 TRA 3.245_ TC3-2.0_78 _AU .5839
ROE .0195 _A -.4567 RC3 .2489 FAu .07067
FOE 4.9067 FRA 7.2607 F(3-2.8760 BSP 17777
BOE 2.3330 BRA 3.2778 BC3 2.03_0 FSP °3803
0ISTANCE 554.949
27.844 GAL 6.73 A2'L 87.16 HCA 245.05 S_A 129.90 ECC .17966 INC 2.8439 V] _O.163
37.613 G_P 4.59 AZP 91.20 TAL |46.00 T_P 3|.05 RCA 106.57 _PO |53.24 V2 34.784
38.79 ZAP 137.05 £TS 10.23 Z/_ |29._6 E7£ 17|.55 ZA( 80.59 ETC J67.07 CLP-137.8_
16.71RA0 6567.9 EL 11.944 PTH 2.13 VHP 4.083 OPA .6_ RAP ]46.62 ECC 1.3501
IN| LONG _NJ RT A,_ |NJ A2'I4TH IN| TIM_ PC) CST TIN IN| _ LAT |NJ 2 LONG
111.61 248.10 78.18 4 57 ] _612.4 -27.29 103.21
15,4.51 242.21 63.30 J 42 24 3289.9 -|3.3] 147.59
8_.57 248.64 80.44 6 39 4 L_64.7 -_9.48 77.91
|40._ 240._ 60.98 2 34 17 3112.8 -|1.53 133.57
59.80 249.43 B5.35 8 _ 0 I901.8 -34.18 50.57
132.53 238.10 55_92 2 53 43 3048.5 -7.29 126.27
MI0-COUR_ _XECUTION ACCURACY ORBIT OET[RNINATION ACCURAC_
S(,T 5658._ _ 67J.5 SC,3 1039.3 ST 3|95.3 SR 190.8 SS 2398.!
RRT -.83_9 RRT" -.83_ RTF .9929 CRT -._028 CRS .3254 CST -.9997
5698.0 R_3 .0062 RJ] -.99_ LSA 3995.2 HSA 187.0 SSA 12.5
S_I 5_6.3 S_2 ]63,7 THA 174.29 ELI 3|95.8 EL2 |8|.9 ALF J78.96
LAUNCH 0A T[ NOV 23 1968 FLIGHT TIME _06.00 ARRIVAL OAT[ JUN 17 ] 969
HELIOCENTRIC CONIC DISTANCE 56I .002
RL 147.71 LAL .O0 LOL 60.77 VL 27.833 GAL 6.94 AZL 87.10 HCA 249.21 SNA 129.82 ECC .18256 INC 2.9038 V! 30.163
RP 108.95 LAP -2.70 LOP 308.96 VP 37.604 GAP 5.02 AZP 91.08 TAL 145.47 TAP 33.68 RC* 106.|2 APO 153.52 V2 34.783
RC 104.441 GL 17.28 GP 8.65 ZAL 38.35 ZAP 140.08 ETS 10.58 ZAE I27.64 £TE 172.35 ZAC 80.90 ETC 166.96 CLP-140.87
PLAN[TOCENTRIC CONIC
C3 22.Z|] VHL 4.713 OLA 26.03 RAL 17.19 RAO 6567.9 VEL 1].983 PTH 2.14 VHP 4.281DPA .14 RAP 347.02 £CC |.3656
LNCH AZNTH LNCH TJNE L-_ TIM[ IN| LAT IN| LONG ]NJ RT A_ |NJ AZMTH IN| T|H(_ PO CST T_N INJ 2 LAT IN| 2 LONG
90.00 4 2 5 3234.07 -25.61 113.I2 249.35 77.49 4 55 59 2634.| -27.08 |04.76
90.00 0 42 48 3889.14 -9.82 154,46 243.47 63.31 ] 47 37 3289.1 -13.33 147.54
1(30.O0 5 50 44 2883.78 -28.23 87.94 249.94 79.75 6 38 48 2283.8 -29.36 79.32
1(30,O0 | 36 50 3714.67 -7.46 140.3_fl 242.21 60.97 2 38 45 3114.7 -1|.27 |33.67
110.O0 7 47 _6 25|8.1I -39.81 61.06 250.83 84.6J 8 29 34 1918.I -34.18 51.84
110.O0 | 56 27 3653.11 -_.66 132.77 239.25 55.9| 2 57 EO ]O53.1 -7.I2 |26.51
OZFFER[NTIAL CORRECTIONS NI0-COURS_ EXECUTION ACCURACY ORBIT DETERt4INATIONACCURAC_
TOE 2.4686 TRA 3.4550 TC3-2.0|34 gAU .60|5 SGT 5870.1 SGR 614.8 SG3 952._ ST 3312,9 SR 185.7 SS 2299.7
ROE .0571 RRA -.424I RC3 .2L:_3 FAU .06269 RRT -.7957 RRF -.7958 RIT" .9926 CRT L.0545 CRS .0786 CST -.9997
FOE 4.5787 FRA 6.8215 FC3-2.443] B6P 18478 Sr_ 5902.2 /_3 .0046 R13 -,9926 LSA 4032.7 NSA 190.9 SSA 12.6
8OE 2.4692 8RA 3.4809 _C3 2.0256 FSP -3478 SGI 5890.5 SG2 371.1 TH_ I75.22 EL| 3313.0 EL2 |85.4 ALF 179.8_
LAUNCH OATE NOV 23 1968 FLIGHT TIME _08.00 ARRIVAL OATE JUN 19 1969
HELIOCENTRIC CONIC 0ISTANCE 567.023
RL J47.71 LAL .00 LOt. 60.77 VL 27.8L_0 G_L 7.18 A2'L 87.04 _ 251.37 S_4A 129.74 ECC .18575 IN(: 2.96]| V! ]O.|63
RP 108.95 LAP -2.81 LOP 312.12 VP 37.595 GAP 5.46 A2'P 90.95 TAL 144.92 TAP 36.29 RCA 105.64 APO |53.83 V2 34.783
RC JO6.844 GL 17.20 GP 8.07 ?AL 37.88 ZAP 142.gO ETS I0.93 ZAE |26.|8 ETE 173.(X_ ZAC 81.39 ETC |66.85 CLP-143.66
PLANETOCENTRIC CONIC
C3 23.256 VHL 4.8L:_Z OLA _6.|5 R_L 17.72 RAO 6567.9 VEL 12.026 PTH 2.15 VHP 4.492 DPA -.25 RAP 347.59 ECC |.3827
LNCH A2"MTH LNCH TINE L-I TINE INJ I.AT INJ LONG INJ RT ASC INJ A214TH INJ TIME 1:10 CST TIN INJ 2 LATINJ 2 LONG
90.00 4 I 33 3254.04 -25.31 |14.5| 250.69 76.86 4 55 47 2654.0 -26,87 106.|9
90.00 0 47 30 3891.49 -9.75 134.60 244.79 63.28 | 52 22 3291.5 -|3.26 147.68
1OO.00 5 50 52 29OI.62 -_8.01 89.L_ 251.33 79.11 6 39 14 2_OI.6 -29.23 80.63
100.00 1 40 52 3719.14 -7.31 140.63 243.49 60.93 2 42 51 3119.1 -]I.13 133.93
JlO.O0 7 48 27 2533.74 -33.70 62.27 252.32 83.90 8 30 40 ]933.7 -34.J8 53.06
110.00 J 59 47 3659.79 -2.41 133.12 240.46 55.89 3 O 47 3059.8 -6.87 126.87
DIFFERENTIAL CO_RI[CTION5 NI0-COURSE [XECUTION ACCURACY CR_IT OETERNINATION ACCURACY
TD_ 2,5951 TRA 3.6618 TCS-I._ BAU .6I_0 SGT 6033.7 _ 567.8 ,._G3 871.5 ST 3409.4 SR J91.7 SS 220J.5
RO_ .0928 RRA -.3949 RE3 .1995 FAU .05_75 RRT -.7451 _ -.7445 RTF" .9923 CRT .1705 CR$ -.1460 CST -.9997
FOE 4.2655 FRA 6.4134 FC3-2.0753 B_P 19191 SC_ 6080.3 R23 .0033 R13 -.9923 LSA 4058.2 NSA 194.6 SSA 12.7
8OE 2.5967 _RA 3.6831BC3 1.9909 FSP -3198 SG| 6068;5 SG2 377.7 THA 175.99 ELi 3409.5 EL2 188.9 _LF .55
15|
JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 4, 1968-69_
LAUNCH CATE NOV 23 1968
HEL IC_ENTRIC CONIC
RL 147.71 LAL .00
RP 108.94 LAP -Z.I
RC 109.246 GL 17.08
PLANE TOCENTR |C CC_41C
C3 24.414 VHL 4.941
LNCH AZNTPI LNCH TII_
90.00 4 1 53
90.00 O 51 39
10(3.o0 5 51 42
I(30.00 1 44 31
110.o0 7 49 47
llO.O0 2 2 55
FLIGHT TIME 21O.DD ARRIVAL CATE JUN Zl 1969
0ISTANC£ 573.014
LOL 60.77 VL 27.807 GAL 7.43 AZL 86.98 HEA
LOP 315.26 VP 37.566 GAP 5.91 421= 90.81 TAL
GP 7.55 ZAL 37.38 ZAP |45.52 ET$ ||.28 ZAE
254.53 S_IA 129.64 [CC .18926 IN( 3.0162 vt 30.163
144.34 TAP _.87 RCA 105.11APO 154.18 v2 34,784
I24.87 ETE 173.54 ZAC 82.06 ETC 166.76 CLP-146.26
0LA 26.24 RAL 18.28 RA0 6568.0 EL |2.074 PTH 2.16 VHP 4.716 OPA -,5l RAP 348.31 ECC 1.4018
L-| TINE IN| LAT IN| L_NG IN| RT AS( IN| 4214TH IN| TINE PO (ST TIM IN| 2 LAT |NJ 2 LONG
3272.37 -25,02 115.77 252.11 76.29 4 56 26 2672.4 -26.66 107.49
3896.95 -9.58 154.91 246.17 63.23 I 56 36 3297,0 -13,10 148.00
29J8.34 -27.79 90.41 252.B0 78.52 6 40 20 2318.3 -29.09 81.85
3726.21 _7.08 14J.03 244.83 60,88 2 46 3_ 3126.2 -10.91 134.33
2548.85 -33.58 63.44 253.88 83.22 8 32 16 1948.8 -34.16 54.Z4
3668.47 -2.08 133,_7 Z41.74 55.87 3 4 4 3068.5 -6.54 127.33
DIFFERENTIAL CORRECTIONS NIO-(.OURS_ EXECUTION A(CURACY
TD[ 2.7178 TRA 3.8726 1C3-1,9347 BAU .6_42 .%1 6_17.0 g_ 5_9.2 .%3 798.1
ROE .1264 _A -.3688 RE3 .1790 rAU .04935 RRT -.6879 _ -._63 RIT .9919 CRT .3450 (RS -.3212
FOE 3.9781FRA 6.0444 FE3-1.7501 854= I_33 _ 6239.4 R_3 .0020 RJ3 -.9919 L$A 4079.1MSA 198.0
BOE 2.7207 BRA 3.8901 8(3 I19429 F,SP -2939 ,%1 _7.7 SG_ M3.5 THA ;76.64 ELl 3492.3 EL2 192.2
LAUNCH OATE NOV 23 1968 FLIGHT TII_ 21_.00 ARRIVAL OATE
HELIOCENTRIC CCNIC OJ$TAh_ 578._Y_;_
RL |4T.7| LAL .00 LOL 60.77 VL 27.793 GAL 7._0 AZl. 86.93 HCA 257.69 Sm4A 129.54 [C( .J9310 IN( 3.0697
RP 108.94 LAP -3.00 LOP 318.45 VP 37.577 GAP 6,37 42_ 90,65 TAL 143.74 TAP 41.43 I_A 104.53 AFO 154.56
RC 111.645 GL 16.91 GP 7.08 ZAL _6.85 ZAP 147.97 ETS H.65 ZAE 123.69 ETE 174.00 ZAE 82.88 ET( 166,67
LAME TOCENTRI C C(_N I (
E3 25.700 VHL 5.0?0 0LA 26.29 RAL |8.88 RAO 6_8,0 VlEL 12.J_ PTH 2.17 VHP 4,952 0PA -.65 RAP 349.|7
LNCH A;_I4TH LNCH TII4[ L-Z T|ME _NJ I.AT IN| L_NG |NJ RT A_ IN| AZ)4TH IN| TINE PO (ST TIM IN| 2 LAT
90,00 4 3 3 3289,12 -24.74 lJ6.g_ 253.6_ 75.77 4 57 52 L_89.l °26.46
90.OO 0 55 15 3905.50 -9.32 195.40 247.60 63.14 Z 0 21 3305.5 -12.85
I(30.OO 5 53 J1 2934.05 -27.57 91.53 Z54._6 77.97 6 42 5 2334.1 -28.95
10(3.00 I 47 48 3735.80 -6.76 141o545 _46.1_ 60.81 2 50 4 3135.B -10.60
IiO.O0 7 51 36 2563.53 -33.46 64.56 _55.53 82.56 8 34 _ 1963.5 -_4.13
110.00 2 5 52 _79.09 -I.67 I_.lZ _43.08 55.85 3 7 11 _079.| -6.14
OIFFERENTIAL CCRK_CTION_ N|0-CJ_UR_I[ EXECUTION AC_CY
708 2.8378 TRA 4.089_ T(3-|,9764 8AU .6471 .%T 6_62,3 _J_ 497.8 .%3 731.6
ROE ,1583 _k -,3451 RE3 ,1_O5 F4U .04_46 RRT -._47 RRF -.6_23 R1T .9_|5
FOE 3.71_ FRA 5.7125 F(3-|.4640 BSP 213404 _ 8_J.7 1_3 .001_ RJ3 -._J15
802 2.8422 BRA 4.1039 BE3 1.8832 FSP -_699 .%1 6369.9 .%2 388.3 7HA 177.|9
ORBIT OETER_41NATION ACCURACY

















ST 3561.1SR 221.5 SS 2U2D.9
(RT .4713 CR5 -.4486 C$T -.9996
LSJ 4095.6 NSA L_I.J SSA 12.7
ELI 3562.6 EL2 |95.3 ALF 1.68
LAUNCH 0ATE NOV 23 1968 FLIGHT TIN_ 214.00
H_LIO_ENTRJ( CONIC 0ISTAKE 584.886
RL 147.71 LAL .(30 LOL 60.77 VL 27.779 GAL 8.0(] _ZL 86.88 H(A 260.85 S_4A
RP 108.93 LAP -3.08 LOP 321.61 VP 37.568 GAP 6.84 ATP 90.50 TAL 143,12 TAP
RE 114,042 GL 16.72 GP 6.66 74L 36.29 ZAP 150.27 ET5 12.05 ZAE 122.63 ETE
PLANETOCENTRIE CONIC
C3 27.131 VHL 5.L_9 0LA 26.3| RAL |9.50 RA0"65_4_.J V1EL |_.186 PTH 2.19 VHP
LNO4 A?MTH LN_H TIME L-I TINE IN| LAT
90.00 4 4 59 3304.40 -24.48
90.00 0 58 18 3917.06 -8.97
100.00 3 55 17 2948.85 -27.36
100.00 I 50 42 3747.84 -6.36
110.00 7 53 31 2577.86 -33.33
110,OO 2 8 37 _91.60 -|.19
OIFFERENTIAL _CTIONS
TOE 2.955| TRA 4.3131 7C3-1._[}86 _P,l,I .658|
ROE .1850 RRA-.3233 RE3 .i4_ r_O .03810
FOE 3.4759 FRA 5.4135 F(3-|.2159 8SP 2D_7
2.9611 BRA 4,3252 Be3 1,8143 FSP -2481
ARRIVAL 0ATE JUN 25 1969
129.44 ECC .19730 INC 3.1220 Vl 30.163
43.97 RCA 103.90 APO 154.98 V2 3_.787
174.39 7AC 83.83 ETE 166.59 CLP-150.96
5.202 0PA -.69 RAP 350.14 ECC 1.4465
IN| LONG IN| RT A_ IN| _2q4TH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG
117.97 255.22 75.31 5 0 4 2704.4 °26.26 109.75
156.06 249.08 63.03 2 3 35 3317.1 -12.51 149.18
g2.58 255._ 77,46 6 44 26 2348.9 -28.81 84.08
142._3 247.67 60.73 2 53 10 3147.8 -I0.21 135.56
65.66 257.25 81.93 B 36 49 1977.9 -34.09 36.50
134.78 244.47 55.84 3 lO 9 3091.6 -5.67 128.55
NI0-(x3UR_ EXECUTION AECUR_C_ CRSIT OETERMINATIONACCURAC_
.%T 6490.7 .%R 4T2.3 .%3 671.2 ST 3618.1SR 239.6 SS 1938,0
RRT -.55_ _ -.5534 RTF .9911 CRT .5613 CRS -.5397 CST -.9996
.%B 6_K}7.9 R23-.0003 R|3 -.9911 L_ 4106.3 HSA 203.9 SSA 12.B
.%1 6496.0 .%2 392.1 THA | 77.67 ELl 3620.6 EL2 198.2 ALF 2.14
LAUNCH OATE NOV 23 1968 FLIGHT TIP( 216.00 AR_RIVAL 0ATE JUN 27 1969
HELIOCENTRIC CONIC
RL 147.71 LAL .00 LCL 60.77 VL 27.763 GAL
0IST_ _0.763
8.33 _ZL 86.83 _ 264.01 SMI 129.33 ECC .20187 IN( 3.1733 Vl 30.163
RP 108,93 LAP -3.16 LOP 324.78 VP 37.5_9 GAP 7.3_ _2P 90.33 TAL 14_.48 TAP 46.49 RCA |03.23 _PO 155.44 v2 34.790
RC 116.4_5 GL 18,48 GP £._ 7_L 3_.70 2AP 15_.43 _T$ 12.49 2A_ 121.68 ETE 174.73 ZAC 84.gO [TC 166.52 CLP-153.10
PLANETOCENTRIC CONIC
C3 Z8.723 Vl,q. 5.359 OLA 27_.31 RAL 20.16 R40 65_8._ _L |Z._51 PTH 2.20 VHP 5,465 0P4 -.63 RAP 351.22 ECC 1.4727
LNCH 42'NTH LN(H T_NE L-| TINE ;NJ t.AT IN| LONG IN| RT A_C IN| AZNTH IN| TINE PO CST T|H IN| 2 L4T IN| 2'LONG
90.00 4 7 41 3318.33 -24.24 118.91 2S6.90 74.90 5 2 59 2718.3 -26.08 110.73
90.00 I O 49 3931.56 -8.52 156.89 250._0 6_,89 2 6 21 3331.6 -12.09 I50.O3
I00.00 5 57 57 2962.8_ -27.15 93.% 2_7.71 76.98 6 47 ,_ 2_62.9 -28.67 85.09
100.00 I 53 15 3762,27 -5.88 143,03 249.17 60,64 2 55 57 3162.3 -9.75 136.38
110,130 7 56 30 2591.93 :33.19 66,74 2fl9.05 81.31 8 39 42 |_Jl.9 -34.0t 57.60
I10.00 2 11 11 3?05.96 -.64 135.53 24_193 55.82 3 12 57 3106.0 -5.12 129.30
OIFFERENTI4L CORRECTIONS NIO-COUR_ E_ECUTION ACCURAC_ ORBIT OETERNIN_TION 4CCUR4CV
TOE 3.0749 TRA 4.5493 TC3-1.7271 8AU ._50 .%T 6608.4 SGR 451.7 SG3 617.1 ST 3668.6 SR 257.5 SS 1862.7
ROE .2185 RRA -.5050 RE3 .1283 FAU .03_7 RRT -.4848 RRF -.4/107 RTI r .9906 CRT .6257 CRS -.6052 CST -.9996
FOE 3.2827 FRA 5.1496 FC3 -.99_H_ B_ e 21308 _ 66Z3.8 _3 -.0015 R13 -.9906 LSA 4117.3 MSA 206.2 SSA JZ.8
BOE 3.0826 BRA 4.5594 BE3 1.7318 F_P -LPZ?0 .%1 6612.0 .%_ _4.8 THA 178.10 ELI 3672.2 EL2 200.7 4LF 2.52
152
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH DATE tqOV _3 |96_
HELIC_ENTRIC CONIC
RL 147.71LAL .00
RP loft.91 LAP -3._Z
RC 11_._23 GL 16._Z
PL_TC_ENTR[C CONIC
C3 3_.498 VHL 5.522
LNCH AZMTH LNCH TIME
90.OD 4 11 4
90.00 1 2 50
100.00 6 1 9
lO0.O0 I 55 26
1(0.00 7 59
JlO.O0 Z 13 34
FLIGHT TIME ?IS.DO ARRIVAL CATE JUN Zg ]969
CISTANCE 596.594
LOL 60.77 VL ?7.747 6AL 8.68 AZL 86.78 HCA 267.18 5,4A I29.22 ECC .20684
LOP 3?7.94 VP 37.550 GAP 7.83 AZP 90.16 TAL 141,82 TAP 49.00 RCA 102.49
GP 5.94 ZAL 35.09 ZAP 154.47 ET5 12.97 7AE 120.82 ETE 175.02 7AC 86,08
INC 3.2240 Vl 30.163
APO 155.95 V? 34.794
ETC 166.47 CLP-155.13
CLA 26.28 RAL Z0.83 RAC 6568.2 VEL 12.324 PTH 2.22 VHP 5.743 CPA -.49
L-] TIME ]NJ LAT INJ LONG INJ RT A_ INJ AtMTH [NJ TIME PO CST TIM
3331.02 -24.01 119.77 258.66 74.52 5 6 35 2131.0
3948.90 -7.98 157.88 252.16 62.74 2 8 38 3348.9
7976.14 -26.94 94.50 259.50 76.53 6 50 45 2376.1
3779.01 -5.32 143.96 2SO.72 60.54 2 58 25 3179,0
2605.81 -33.04 67.79 260.91 80.70 8 42 56 21305.8
3722.11 -.03 136.37 Z47.43 55.82 3 15 36 3122.1
RAP 352.39 ECC 1.5019








T0E 3.1902 TRA 4.79?7 TC3-1.6435 8AU .6717
ROE .2473 RRA -.2834 RC3 .1143 FAU .02853
FOE 3.0639 FRA 4.9085 FC3 -.8100 8SP 21744
BeE 3.1998 BRA 4.8010 BC3 1.6475 FSP -209|
MID-COURSE EXECUTICN ACCURACY CRSIT BETER_INATION ACCURACY
5GT 6708.4 S¢.,.R 435.1 5(,3 567.6 ST 3704.8 5R 274.9 55 1789.6
RRT -.4105 RRF -.4056 RTF .9902 CRT .6732 CRS -.6537 CST -.9996
5t,,B 6722.5 RS} -.0025 R13 -.9902 LSA 4118,3 MSA 208.2 SSA 12.7
S&l 6710.8 .SO.2 396.6 THA |78.47 EL1 3703.5 EL2 2_3.0 ALF 2.87
LAUNCH 0ATE _ 23 1908 FLIC_A, IT TIME _'Z0,O0 ARRIVAL CATE JUL 1 1969
HELIOCENTRIC CONIC
RL 147.71 LAL ,00
RP 108.90 LAP -).27
RC 121,206 GL 15.93
PLANE TOCENTRI C CONIC
C3 32.480 VHL 5.699
L_H _Mr_ LNCH FINE
90,00 4 15 5
90.00 1 4 20
1130.00 6 4 50
I00.OO 1 57 17
110.00 8 2 fit
110.00 2 15 45
0IFFERENTIAL CORRECTIONS
TOE 3.3058 TRA 5,0,¢81 TC3-J._S_4 BAU .6760
ROE .2756 ARk -.2642 RC3 ,1015 FAU .02447
FD£ 2,8834 FRA 4.6926 FC3 -.6523 BSP 22135
80E 3.3172 ORA 5,0550 8C3 1.5567 FSP -1928
01STANCE 602.376
LCL 60.77 VL 27.731 GAL 9.06 ATL 86.71 H(.A 270.34 SMA 129.11 ECC .21226 INC 3.2746 Vl 10.163
LCP 331.11 VP 17.542 GaP 8.35 AZP B_.g8 TAL J4|.16 TAP 51.50 RCA 101.70 AM 156.51 V2 34.798
GP 5.64 ZAL 34.47 ZAP 156.4| ET$ 13.52 Z_q[ 120.03 ETE 175.28 7AC 87.35 ETC 166.41 CLP-157.05
OLA _6.2_ RAL 21.52 RAO 6568.3 VEL 12.404 PTH 2._4 VHP 6.036 0PA -.27 RAP 353.64 ECC 1.5345
L-I rIME" _NJ Ld_ _NJ _ _NJ R_ _SC [NJ AL,',',',',',',',',_WTH[NJ T[_ PO CST TIM INJ _ L_T INJ Z LONG
3342.64 -23.80 120._6 _60.50 74.19 5 10 48 2742.6 -25.74 112.43
3968.96 -7.3S 159.O2 253.76 62.58 2 10 29 3369.0 -10.97 152.21
25_8.83 -26,73 95.39 _61.36 76.10 6 54 39 2388.8 -28.38 86.97
3798.00 -4.68 143.01 _52.51 60.44 3 0 35 3198.0 -8.58 138.39
2619.56 -32.89 68.84 262.85 80.10 8 46 31 2019.6 -33.90 59.75
3740.04 .6_ 137.30 248.99 55.82 3 18 5 3140.0 -3.83 131.09
MID-COURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
,,q6T 6796,1 SGR. AAl.? ,$63 522.8 ST 3732.J SR 291.0 SS 1721.?
RRT -.3346 RRF -.3291 RTF .9898 CRT .7090 CRS -.6904 CST -.9996
6809,l R23 -.0034 R13 -,9_98 LSA 4114.B MSA 209,9 55_ 1_,7
SC, I 6797.5 $62 397.3 THA 178.81 EL1 3737.8 EL2 204.9 ALF 3.17
153
JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4. 1968-69J
LAUNCH CATE NOV 24 196H FLIGHT T[HE TO.O0 ARRIVAL CATE FEB ? 1969
H[LIO(ENTRrC CONZC
RL 147.68 LAL .00
RP 107.64 LAP .92
RE 96.423 GL l.G?
PLAN(_TOCENTRIC CONIC
C3 412,296 VHL 20._5
LNCJ4 AZMTH LN_H TIM_
90.00 6 58 17
90.00 18 56 59
I(30.00 8 19 39
lO0.OO El3 18 18
110.630 9 27 56
110.00 21 26 30
CISTANCE 1Z4.884
LO(. 61.78 VL 14.646 GAL 35.63 AlL 88.17 PlEA }0.41 ,T_WA 83.85 ECC .84965 INC 1.8255 VI 30,169
LOP 92.18 VP 29.718 GAP -56.66 AlP 88.43 TAL 172.36 TAP 202.77 RCA 12.59 APO 155.11 V2 35.206
GP -.89 ZAL 64.14 ZAP 37.43 ETS 176.80 IAE 129.55 £T£ 184.33 ZAC 46.5t ETC 157.19 (LP 37.42
CLA ,05 RAL 3§7.41 RAG 6572.1 EL 23,100 PTH 3.28 VHP 31,075 CPA -21.14
L-J TZHE INJ LAT INJ LONE, ZNJ RT AS( INJ A_ATM INJ TDA[ PC) CST TIM
2824.14 -28,26 83.59 263,26 91,93 7 45 71 2224.1
5465.37 28,25 252.34 263,21 87.97 _0 28 4 4865.4
2561,69 -29.83 64.LP'Z 263,20 92,06 9 2 20 1961.7
5203,05 29,82 232,98 263,14 87,84 21 45 J 4603,1
2347,92 -34,1] 47,80 E65.00 92,44 I0 7 4 1747,9
4989.58 34.10 _16.57 262.94 87.45 22 49 40 4389.6
RAP 311,0_ ECC 7.7853







OIFFER[NTIAL CC_11[(tlON5 MI0-COU_ £_'CUTI(_N ACCURACY
TEE -,9760 TRA-2_29_ T(3 -,1063 BAU .5867 S_;T _2_,_-_ _58.8 S(,3 22,3
RO£-1,4335 RRA ,7628 RE3 -.0060 FAU .0105I RRT -.0462 RRF .0412 RTF -.6170 ART ,7154 (RS .7663
FOE .3851 FRA .7680 FC3 -.0221 8SP 1991 S_ 944.8 R23 -.0000 R13 .6171 LSA 589.0 HSA 223.8
ODE 1.734_ _;'l 2.41_ 8(3 .1064 FSP -46 ,_tv] 8L:h_.3 S,G2 458.1 THA 177.88 £L1 493.2 EL_ 195.8
LAUNCH'CATE NOV 24 1968 FLI_..IT TINE 72.00 ARRIVAL GATE FEB 4 1969
HELIOCENTRIC CONIC OIST,AN(E |_0,070
RL 147.68 LAL .00 LCL 61o78 VL |5.47_ GAL 33,80 A2'L _.00 HCA 33,65 ,_4A 85.19 £(( .82531 IN(; 1.9980 VI ]O.169
RP 107,61 L_P 1,11 LOP 95,4! VP 30+|43 GAP -54,17 A_ /___4 TAL |7],42 TAP 2105,07 R(A 14,88 AFO 155,49 V2 35,Z14
RC 94.L:_0 GL t.32 GP -.9| ZAL 62,7Z 2AP 3_.89 ET$ 176.79 2AE 129.50 ETE 184.66 24C 47.91ETC 157.83 CLP 35.88
PLANETC(ENTR[( CONIC
C3 379,920 VHL 19,492 OLA ,84 RAL 358,62 RAO 6572,0 V[L 2*Z,3_8 PTH },_5 VHP 29,996 0PA -L:_].95 RAP 314,79 ECC 7.2525
LN(.H AZMTM LN(H TII4_ L-I TIIAI_ ZNJ LAT INJ _ INJ RT A.._C INJ A2'NTH INJ TIME PC) (ST TIH INJ 2 LAT INJ Z LONG
90.00 6 57 14 2840.68 °28.29 84._0 _64._7 9]'3E 7 44 34 2240.7 -27.81 76.16
_,00 19 7 40 543_,_ 28,|5 249,_ 2_3,38 _,78 20 _ 13 4832,8 27.40 241,37
_OO.00 8 18 57 2577.04 -29.86 6fl._6 664._3 91.46 9 1 54 1977.0 -_9.14 56.60
100.00 _ 28 37 5171,67 _9.72 _30,65 26J._7 86.61 21 54 49 4571.7 28.93 221.94
110.00 9 28 6 2360,63 -_4,14 48.79 264.08 91.86 10 7 26 1760.6 -33.50 39.61
110.O0 21 35 58 4960,84 33.99 _14.33 Z62.9§ 86.13 22 58 39 4360.8 33.0_ Z05.EJ
GIFFER_NTIAL CCRR_CTIONS NIO-C(_URSIE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TO[ -,9845 TRA-2,ALP27 TC3 -.I136 BAU .5782 _T 86_.8 S(,R 465.0 ,.q_3 24,0 ST 354.8 SR 414._ SS 356.Z
ROE-1.39_4 RRA ,7449 RE3 -,0070 FAU *01049 RRT -.047_ RRF" ,0424 RTF -,6356 CRT ,7139 CRS .7674 CST .9952
FOE .40]7 FR_ .7_4 F(3 -,0239 _SP 2127 S_8 981.0 R_ -.0001 RJ3 .6357 LSA 609.5 MSA Z29.9 SSA 14.}
BOE J.7053 ORA 2.4593 BE3 .1138 F._i:) -_ ,_)_I 8_,2 ,_,_2 46.4.3 THA 177.95 ELl 506.3 EL2 _03,4 ALF 51,t7
ORBIT CETERMINATION ACCURACY




LAUNCH CATE NOV 24 1968 FLIGHT TIME 74.00 _RRIVAL CA TE FEe 6 1969
HELIC,,CENTRIC CL'_|C
RL 147.68 LAL .00 LOL
RP 107.59 LAP 1.29 LOP
RC 91.9_1GL 1.58 GP
PLANE TOCENTRIC CONIC
C_ 350.2_2 VHL 18.716 _LA
LNCH A_WTH LNCH TIME
90.00 6 56 2
_l.OO i9 I8 6
100.00 8 18 8
I00.00 20 38 42
110.00 9 28 7
110.00 21 45 13
CIFFERENTIAL CORRECTIONS
T0E -.9938 TRA-Z.3502 TC3 -.1213 BAU .5692
RCE-1.3510 RRA .7260 RE3 -.0081 FAU .01048
FOE .41_7 FRA .8254 rE3 -.0259 OSP 2252
8OE 1.6772 BRA 2.4597 BE3 .1216 FSP -55
01STANCE 135.396
61.78 VL 16.252 GAL 32.15 AZL 87,86 HCA 36.89 5WA 86.56 ECC ._0034 INC ?.1435 vi 10.169
98.65 VP 3(].559 GAP -51.83 AIP _8.29 TAL 170.4_ TAP 207.36 RCA 17.2_ APO 155._4 v_ 35.222
-.9} ZAL 61.35 ZAP 34,37 ETS 176.77 ZAE 129.12 ETE 185.02 ZAC 49.54 ETC 15_,45 CLP 14.}6
1.62 RAL 359.78 RAG 6571.9 VEL 21.716 PTH 3.22 VHP 28.953 CPA -20,53 RAP 316.58 ECC 6.7647
L-I TIME INJ LAT INJ LONG INJ RT ASE INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG
2856.53 -28.31 85.95 265.L_ 90,74 7 A3 39 2_56.5 -27.91 77.31
5400.04 28.00 247.57 263.47 85.59 20 48 6 4800,0 27.09 239.02
2591.72 -29.88 66.46 265.17 90,89 9 1 20 1991,7 -29.44 57.68
5140.08 29.57 228.32 263,33 85.39 22 4 22 4540.1 28.62 219.64
2372.69 -34.16 49.7_ 265,08 91._ 10 7 39 1772.7 -33.60 40.53
4931.87 33.83 212.0_ 262.90 84.81 23 7 Z4 4331.9 32.75 203.02
HIO-COUR,E EWJECUTICN ACCURACY L_BIT _ETERMINATION ACCURACY
5r_T 903,7 ,S,GR 470.5 S(J 25.9 ST 373.3 SR 418.9 SS 372.6
RRT -,0482 RRF .0434 RTF -,6536 CRT .7125 CRS .7684 CST ,9950
t, G6 101_.9 R_3 -.(X]03 R13 .6538 LSA 630.8 HS_ 235,8 SSA 14.6
SGI 904.1 S_2 469.8 THA 178.03 ELI 519.9 EL2 211.1 ALF 49.60
LAUNCH GATE NOV 2A 1968 FLIGHT TIME 76.00 ARRIVAL CATE FEB 8 1969
HELIO(ENTRIC CONIC
RL 147.68 LAL -00
RP 107.57 LAP 1.46
RC _9.765 GL 1.84
PLANETO(ENTRIC CONIC
C3 323.109 VHL 17,975
LNCH A_MTH LN(M TIWE
90.00 6 54 43
90.00 19 28 19
lO0.00 8 17 10
|00.00 20 48 32
110.00 9 27 59
110.00 21 54 13
OISTANCE 140.855
LOt. 61.78 VL 16.988 GAL _0.63 AZL 87.73 H(A 40.13 SMA 87.97 ECC .77511 INC 2.2688 Vl ]O,169
LOP 101.89 VP _O.965 G_P -49.60 _ZP 88.26 TAL 169.53 TAP ,309.66 RCA 19.TH APE) 156.15 V2 35.2_9
GP -.95 ZAL 60.03 2AP 32.89 ETS 176,74 ZA£ 129.00 ETE 185.39 ZAC 5J.L:_t3 ETC 159.03 CLP 32,87
0LA 2.40 RAL ,89 RAO 6571,8 VIEL 21.081 PTH 3.19 VHP 27.943 0PA -_PL').09
L-I TIME INJ LAT INJ LONG INJ RT AS(; INJ AZMTH INJ TIME PO CST TIM
2871.69 -28.32 87.06 266.04 90.19 7 42 35 2271.7
5367,05 27,_0 245,18 26],_O 84,41 20 57 46 4767.1
260fl.72 -29.89 67.5(3 266,03 90.34 9 0 36 2005.7
5108.26 29.37 225.97 263.32 _4,17 22 13 40 4508.3
2384.09 -34,18 50,62 265,98 90,77 I0 7 43 1784.1
A902,65 33,63 209.83 L_.7_ 83.49 23 15 56 4_2,7
OIFFERENTIAL CORRECTIONS
TOE-I.O027 TRA-2.3774 TC3 -.1291 8AU .5593
ROE-t.3095 RRA .7062 RE3 -.0093 FAU ,01048
FOE .4359 FRA .8547 FC3 -.0281BSP 23_6
B0E 1.6493 8RA 2.4800 BE3 .1295 FSP -_
MI0-COURS( £)([CUTIOW ACCURACY
.S_,T 945.0 Sr_t 475.5 5{,3 27.8
RRT -.0490 RRF .0444 RTF -.6711
sr_ J057.8 R_3 -.0004 RJ3 .671_
St,,1 945.3 S_2 474,7 THA 178.11
RAP 318.39 ECC 6.3175








ST 392.6 SR 422.8 SS 389.3
CRT ,7111CRS .7694 CST .9948
LSA 652.7 MSA 241.4 SSA 14.8
ELI 534.0 EL2 218.6 ALF 47.98
154
JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL 4. 1968-69_
LAUNCH DATE NOV 24 J968
H_L |OCENTR ; C CONIC
RL 147.68 LAL .00
RP |07.5_ LAP 1.63
RC 87.555 GL 2.J3
PLAI_ TOCENTRI C CONIC
C3 2_.163 VHL 17.267
LNO4 ATt4TH LNCH TIME
90.00 6 53 15
90.00 19 38 17
;00.00 8 16 4
100,(30 2O 58 9







17.683 GAL 29.22 AZL 97.62 H(A
3| .359 GAP -47.49 AZP 88.27 TAL
58.75 ZAP 31.42 [TS 176.70 ZAE
OLA 3.17 RAL







ARRIVJL CAT£ F£8 |0 19_9
OIFrERENTIAL CCt_IECTIOI_R
TCE-I.0|I7 TRA-2.4047 TC3 -.1372 B_ .5487
ROE-l.Z67B RRA .6856 RC3 -.0106 FAU .0|050
KCH[ .4534 rRA ._5 rE3 -.03Off BSP 2S47
8CIE 1.6220 8RA 2.5005 BE3 .J376 FSP -65
43.37 SNA B9.39 ECC .74980 INC 2.3781 VI 30.169
168.60 T&P ZIJ.97 RCA 22.37 4PO 156.42 vZ 3_.235
128,95 ETE 185.77 ZAC 52.89 ErE 159.58 (LP 31.41
1.96 RA0 6571.7 Vl[L 20.481PTH 3.16 VHP 26.965 DPA -19.63 RAP 320.21 £(( 5.9070
INJ _ |NJ RT A_ INJ A214TH INJ TINE PO CST TIN [NJ 2 LAT |NJ 2 LONG
88.12 266.79 89.66 7 41 21 LP'ZB6.Z -28.06 79.47
242.78 263.46 83.23 2| 7.1l 4733.8 26.34 234.32
68.49 266.80 89.82 B 59 43 Z019.0 -29.60 59.69
223.62 2133.24 82.96 22 22 45 4476.2 27.85 215.03
51.46 266.80 90.28 JO 7 37 1794.8 °33.77 42.24
_07._ ;_2.59 82.17 23 24 14 4273.1 51.94 198.63
NIO-COJR_ EXECUTION ACCURACY ORBIT OETERNIN_7ION ACCURAC¢
S6T _7.9 SGR 479.8 SG3 29.9 ST 412.0 SR 426.2 $5 406.4
-.0497 _ .0433 RTF -.6879 CRT .7097 CRS ,7703 CST .9946
•S_ 10o._.2 R2_ -.0006 R13 ;6880 LSA 675.3 MSA 246.6 55A J5.0
•TK,I 988.3 _ 479.0 THA |78.19 ELl 548.6 EL2 225.9 ALF 46.29
LAUNCH DATE NOV 24 l_ FLI_,IT T|N[ 80,00 ARRIVAL 0ATE FEB JZ 1969
I'_LI(XENTRIC CO_|C
RL 147.68 LAL .00
RP 107.33 LAP I.BO
RC 85.353 6L 2.42
PLAI_T_ENTRIC CCNIC
C3 275.239 _ |6.590
LN_ AZMTH LNr.H Tilde
90.00 6 51 3_
gO.O0 19 48 3
100,00 B J4 49
100,00 21 7 34
llO.O0 9 27 J7
110.00 22 II 3_
DIFFERENTIAL CORI_CTION_
TDt[-J.O2JI TRA-2.4_'_ TC3 -.J4_ B/M./ .5377
R0(-1.Z_59 _ .6644 RC3 -.Ol20 r_J .010_3
F0_ .4715 FRA .9150 FC3 ".0331 B_P _9|
_0( 1.5955 8RA 2.5214 B_3 .146J FSP -71
LOt. 61,78 _ JB.3_t_ G_L 27.9J _Zl. B7.3_ _ 46.6! SlAA g0.84 ECC .72453 IN(: 2.a752 vl 50.169
IO_.37 VP 31.7_ GAP -45.48 AZP 88.30 TJ_. 167.66 TAP 214.28 RCA 25.02 APO 156.65 v2 35.240
GP -1.01ZAL 57._Z ZAP L_,97 £TS 176.63 ZA_ |28,95 ET[ 186.17 2AC 54.6_ ET( 160.10 CLP 29.96
OLA 3,93 RAt. 2.9_ RAO 6_71.6 _q[L |9.914 PTH _.13 _AP _6.017 OPA -19.15 RAP 322.05 ECC 5.5297
L-| TIME INJ I.AT INJ _ JNJ RT AS_ |NJ AZ1MTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG
2200.03 -_.31 99.|4 Z_7.46 B9.15 7 39 58 2_00.0 -28,12 80.48
5300.20 _T._7 _40.3_ _3.35 BE.O5 _I 16 23 A700.2 25.89 231.97
263|.73 -L_.B9 643.43 _7.48 89.32 B 58 4J 2031.7 -29.66 60.63
5043.73 28.83 L_l._fl _3.10 81.7_ 22 31 37 4443.7 27.39 212.75
2404.93 -34,J8 52._5 _7.5_ 89.B1 IO 7 21 J804.9 -33.83 43.02
4843,29 33,O8 _05._ _,_4 80.83 23 32 lB 4243.3 31.46 196.43
MIO-(._,/_J_ [I_ECUTION ACCURACY CI_IT O¢TERNINATION ACCURACY
S6T 103_.9 _ 483.5 St.,3 32.2 ST 434.0 SR 429.0 SS 423.8
RRT -.O_'Z /_F .04_0 R1T -.7041 ERT .7084 ERS .7712 EST .9944
|140.4 R_3 -.0008 R13 .7042 LS_ 698.9 MSA 251.6 SSA 15._
S¢,! 1033.2 _2 482.7 THA 178.28 ELi 564.0 EL2 233.0 ALF 44.53
LAUNCH 04TE NOV 24 1968 FLIGHT TIN_ 82.00 ARRIVAL 04T£ FEB 14 1969
Ht[LI(XENTRIC CONIC
RL 147.68 LAL .IX_ LCX. 61.78 VL
RP 107.52 LAP 1.96 LOP 111.6! VP
RC 83.158 GL 2.72 GP -1.04 ZAL
PLANETO(ENTRIC CONIC
C3 254.l_1 VHL J5,942 DLA 4,68 RAL
LNCH AZMTH LNCH TIM_ L-I TIME
90.00 6 49 51 2913.23
90.00 19 57 37 5266.25
100.00 8 13 24 2643.77
100,130 Zl 16 46 50|0.94
ltO.O0 9 26 41 2414.39
110.00 22 19 5_ 4813.O8
OISTAN(E 157.950
18.956 GAL 26.6_ AZL 97.44 h_A 49.86 SIAA 92.29 ECC .69944 INC _.5624 vl 30.169
32.10_ GAP -43.56 AZP 88.35 TAL 166.74 TAP 216.60 RCA 27.74 _PO 156.85 v2 35.245
56.34 ZAP 28,55 ITS 176.59 Z_£ 129.03 £TE 186.60 ZAE 56.34 ETC 160.60 CLP 28.53









T0_-1.0294 TRA-2.4_4 TC3 -.1541BkU .5255
ROE-].1841RRA .642_ RC3 -.0136 FAU .01056
FOtE ,4898 FRA .9459 FC3 -.03(:_ _SP 2967
BOE 1.5690 8RA 2.5410 Be3 .1547 F$P -76
3.10 VHP 25.098 OPA -18.65 RAP 323,89 £CC 5.1827
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T T_M INJ 2 LAT INJ 2 LONG
90.10 268.03 88.66 7 38 25 2313.2 -28,17 81.44
237.94 263,1B 80.88 21 25 23 4666.2 25.39 229.6_
T0,32 268.07 88.85 B 57 28 _043.8 _29.71 61.52
218.87 262.89 80.54 22 40 17 4410.9 26.89 210.44
52.99 268.|5 89.37 IO 6 56 1814.4 -33.89 43.76
Z02.99 262.03 79.54 23 40 11 4213.1 50.94 194._3
NIO-(_URSI[ EXECUTION ACCURAC_ ORBIT OETE_INATION ACCURACY
_T 1078,9 S_R 486.5 SG3 34.6 ST 455.9 SR 431.2 SS 441.6
RRT -.0_06 RRf" .0467 RTI r -.?I9_ ERT .7070 CR$ .7721 CST .9941
SCI_ J183.5 R_3 -.OOIO R13 .7197 LSA 723.1 NSA 256.1 $S_ 15.4
S6J 1079.3 S_ 485.7 THA 178.36 ELI 579.9 £L2 239.7 ALF 42.75
LAUN04 DATE NOV 24 1968 FLIGHT TINE 84,00 ARRIVAL OATE FEB 16 ]969
PR_LIOCENTRIC CONIC
RL 147.68 LAL- .00
RP 107._1 LAP 2.11
RE BO.975 GL 3.0_
PLANETOCENTRIC CONIC
C3 234.740 VHL 19.3,?,1
LNO_ ATtATH LNCH T_I_
90.00 6 47 55
_0.00 20 6 59
100.00 8 II 49
IO0.OO 21 _5 46





19.538 GAL 25.53 AZL 87._6 PiCA
32.437 GAP -41.74 AZP 88.41 TAL
55,_0 ZAP 27.14 ETS 176.50 ZA_
DLA 5.43 RAt.








70E-1.0382 7RA-2.4845 TO3 -.1627 BAU .5130
ROE-I.I4L_Z RRA .6201RC3 -.0154 FAU .01064
FOE .5088 FRA .9776 FC3 -.0392 BSP 3037
BOE 1.5435 BR_ 2.5608 BE3 ,163fl FSP -85
53.10 SIAA 93.76 ECC .67462 IN( 2.6417 Vl 30.169
165.85 TAP 218.93 RCA 30.51APO 157.01 V2 35.249
1_9.17 ETE 187.04 ZAC 58.10 ETC 161.07 CLP 27,J2
4.89 R_O 6371.4 V[L 18.869 PTH 3.07 VHP 24._O5 0PA -18.12 RAP 325.75 ECC 4.8632
|NJ _ |NJ RT ASC INJ AZNTH INJ TII, I_ PC) EST TIM INJ 2 LAT INJ 2 LONG
91.02 2_.52 88.20 7 36 41 2325.8 -28.2J _2.36
235._0 262.95 79.72 21 34 I1 4631.9 24.84 227.24
7|.17 _.57 88.4| B 56 5 2055.2 -29.76 62.37
216.49 262.62 79.34 _2 48 44 4377.7 26.34 208.13
53.68 L_8.69 88.96 10 6 20 1823.2 -33.94 44.44
L=O0.70 _1,65 78.23 23 47 51 4|82.5 30.37 192.03
NIO-(._URSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
SGT J127._ _R 488.9 S_3 37.2 5T 478.9 SR 432.8 SS 459.9
RRT -.0309 RRF .0472 R1T -.7346 CRT .7057 CRS .7750 CST .9939
S_B IL_ZS,6 R_3 -.O013 R13 .7347 LSA 748.5 MSA 260,3 SS_ 15.5
•%1 1127.5 S62 488.0 THA 178.45 EL! 596._ EL_ 246.1 ALF 40.91
155
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH GATE NOV 24 J968 FLIGHT TIN[ 86.00 ARRIVAL GATE FEB 18 1969
HELIOCENTRIC CONIC 0ISTANCE 169.876
RL ).47.68 L4L .130 LOL 61 .76 VL 2tJ.088 GAL 24.43 A;'L 67.29 HCA 56.35 S_qA 95.22 ECC .65017 "v! 30.169
RP |07.50 LAP 2.26 LOP 118.10 VP 32.794 GAP -39.99 AZP 86.50 TAL 164.93 TAP 221.27 RCA 33.3! V2 35.253
R( 78.802 GL 3.37 GP -1.11 ZAL 54.11 ZAP 25.75 ETS 176.40 ZM_ 129.39 ETE 187.51 ZJC 59.88 CLP 25.73
PLANE TOCgNTR I( CONIC
C) 216.863 VHL |4.726 GLA 6.17 RAL 5.78 RA0 6571.2 VEL 18.3g0 PTH 3.04 VHP 23.339 OPA -17.58 RAP 327.61 ECC 4.5690
LNO4 A214TH LNCH T|NE L-I TINIE =INJ LAT _N3 _ ZNJ RT A_ ZNJ AZ14TH INJ TIM[ PO CST TIN INJ 2 LAT INJ 2 LONG
90.OO 6 45 48 2937.84 -28.24 §1_90 :268.92 " 8_76 7 3i 46 2_J7.8 "28.25 83.24
90.O0 20 16 11 5197.06 26.08 233.05 262.65 78.57 21 42 48 4597.1 24.24 224.86
100.00 8 10 4 2_6.03 -29.83 71._ 268,99 87.98 8 54 30 20_.0 -29.79 63.17
|00.00 21 34 _6 4944.|| 27.65 214.09 262.29 78.15 22 57 0 4344.1 25.73 2_J5.81
110.00 9 25 I 24_!.46 -34.16 54.32 269.14 88.38 10 5 33 1831.5 -33.98 45.08




OIFIrlrR_NTIAL COR/_(TIONS NIO-COURe_ EXECUTION ACCURACY CRBIT DETERMINkTION ACCURAC'r
70E-1.0506 TRA-2.SI_4 7(3 -.17_3 EUI4J ._Z0 `%T 1179.t) `%R 4_O.4 ,%3 40.0 ST _04.4 SiR 4"_3.8 $$ 479.0
R0(-1.1OO3 RRA .3973 RC3 -.017_ FAU .01070 I_T -.0502 RRF .0474 R1T -.7489 CRT .7053 ORS .7741 CST .9937
FOE .5289 FRA 1.0105 F(3 -.0427 BSP 3124 S_ 1277.7 R23 -.OOZO RI3 .7469 LSA 776.0 NSA 263.9 SSA 15.7
BOE I .5213 _RA 2.58_4 23.. o1731 FSP -92 ,%1 1180.J S_ 489.7 THA 178.56 ELI 615.7 EI-2 25| .9 At.F 38.95
LAUNCH GATE NOV 24 1968 FLIGHT TIME 88.00 ARRIVAL GATE FEB 210 1969
HEL ZC(ENTR|C CONIC
RL 147.68 LAL .00
RP |07.49 LAP 2.,10
RC 76.644 GL 3.72
PLANE TOCgN7RI C CONIC
C3 200.390 _q. 14.156
LN(H AZ14TH LNC_ HNE
gO.00 6 43 30
90.00 2O 25 13
IOO.OO B B B
|00.OO 2! 43 15
|10.00 9 23 5_
llO,O0 L_ 43 _7
0I$TANCE |75.977
LOt. 61.78 VI. 20.606 GAL 2_.40 AZl. 87.Z'_ H(J_ 39.59 _ 96.68 ECC .62616 IN( 2.782! V| _0.169
LOP i2i._5 VP 3_.116 GAP -38._Z lZP 88.59 TAL 164.04 TAP 2"Z3.63 RC_t _6.14 IFO 157.22 V2 35.255
GP -1.15 2'AL 53.07 ZAP 24.3_ lETS 176.27 ZAE 129.68 ETE 188.00 ZA( 61.68 ET( 161.94 CLP 24.35
OLI 6.91 RAL 6._ R_O _371.1 ViEI. 17._1_ PTH 3.00
L-I TIME |NJ I.AT INJ LO_ INJ RT IS( INJ A_TH INJ TIME
5161,16 25._ 2_0.58 _.30 71.43 21 _I 14
2_76._0 -2g.80 7Z.74 _¢_J._l 87._B 8 _2 44
4_09.9_ 27.16 ill .67 _1.91 76.98 23 5
2439.11 -34.14 54.92 L_9.49 ll8.23 10 4 35
4719.93 3i ,37 19_.07 _.?_ 7_.(_ 24 2 37
GZFFERENT:IAL CO_(TIONS
T02-1.0626 TR_-2.5410 7C_ -.I620 _ .4_3
RO[-I .0584 RRA ._742 R(3 -.0!95 FAU .01076
FOE .3497 IrRA 1.0442 F(3 -.0466 BSP 3L:_4
90C 1.4998 _ 2.605i BC_ .1830 F'SP -_)
_LAUNCH 0ATE NOv 24 1968
HELIOCENTRIC C_NIC
RL 147.68 LAL .00
RP 107.48 LAP 2.53
RC 74._0_ GL 4.08
PLANE TO(:[NTR IC CONIC
C3 185.210 VHL 15.609
LN(J-I A?NTH LN(H TIME
90.00 6 40 59
_.00 20 34 5
Ioo.o0 8 6 0
I(30.O0 21 51 45
110.O0 9 22
110,(30 22 51 36
NI0-(.(X/I_J( EI_(UTIOI ACL'UR_IO'
,%T JZ_$.4 _ 491.3 ,%3 .43.0
RRT -.0493 RRF .0474 RTIF -.76_4
.qG8 1_E'8.6 RZ3 -._ R13 .7625
.%i 1234.7 `%2 4g0.6 TH_ 178.67
FLIGHT TIME 9_.00
L:>'Z.4g8 0P_ -17.O2 RAP 329.48 ECC 4.2979








ST 5_0.9 SR 434.1SS 498.7
CRT .7049 CRS .7751 CST .9935
LSA 804.6 N$A 267.0 $$A |5.9
ELI 6_5.7 EL2 257,1ALF 36.98
ARRIV4L DATE FEB 22 1969
DISTAN(£ 182.164
LOL 61.78 VL 21.094 GAL L:_Z.41AZL 87.15 HC_ 62.84 94_ 98.14 [(C .60265
LOP 124.60 VP 33,424 GAP -_.71 AZP 88.70 TAL 163.17 TIP 226.01RCA 38.99
GP -I.19 ?AL 52.07 ZkP 23,02 [TS 176.10 Z/_E 1_0.04 ETE 188.52 ZAC 63.50
OLA 7.64 RAL 7.42 RA0 6571.0 V_L 17.508 PTH 2.97 VHP 21.681 0PA -16.44
L-I TIME INJ LAT INJ LONG |NJ RT A,% INJ A_4TH INJ TIME PO CST TIN
2960.25 -2_.17 93.54 26$.44 86.95 7 30 20 2360.3
5125.go 25.03 228.10 261.90 76.31 21 59 31 4525.9
26116.04 -29.77 73.46 269.54 87.20 B _0 47 2086.0
487_.34 26.59 209.23 _61.47 73.82 23 1_ 0 4275.3
2446.21 -34.13 55.47 269.76 87.90 10 3 25 1846.2
4687.94 30.80 193.75 260.19 74.39 24 9 44 4087.9
INC 2.8453 Vl t,0,169
IPO 157.28 v2 35.257
ETC 162.35 CLP 22.99
RAP 331.35 ECC 4.0481







0IFFERENTIAL CORRIECTION_ N|0-(,OURS[ EXECUTION ACCURACY
TDE-1.0845 TRA-2.5774 TC3 -.|940 BAU ;48_14 ,%T 1298.3 SGR 491.4 ,%3 46.3
RO[-|.0167 RRA .5_O9 Re3 -.0217 ¢,4U .01082 RRT -.0463 _ .0468 R1T -.7731
FOE .5726 FRA 1.0801FC3 ;,0_6 BSP 3094 _ |_88.3 _3 -.00_0 R13 .7751
1.4866 _RA 2.6356 Be3 .19_2 KSP -104 ,%1 1_.7 S(_ 490.B THI 178.83
L_UNO_ 0ATE NOV 24 1_ FLIGHT TIME 9_.00
HELIO([NTRIC CONIC DIST4NCE 188.421
RL 147.68 LAL .(30 LOt. 6i.78 VL _1,554 GAL 21.41 A21.. _7.10 He4 66.09 SNA 99.58 ECC .57966
RP 107.4_ LIP 2.6_ L_IP 127.85 VP 33.718 GAP -35.17 AZP 88.8_ T_4. 162.32 TAP L_.4J RCA 41.86
RC 72._81 GL 4.46 GP -|,_4 ZAL 51.12 ZkP 2i.67 ETS 175.90 ZAE 1_0.49 E7£ 169.07 ZAC 65.33
PLANr. TO(.ENTR|C CONIC
C3 171.176 VHL 13.01_3 OLA 8,37 PAL 8.17 RAG 6570.9 EL 17.i03 PTH 2.93 VHP 20.886 OPA -15.85
LNOt A214TH LN(,H TIME L-; T|ME INJ LAT INJ L.ONG INJ RT AS4E |NJ AZNTH INJ TIME PO (ST TIN
90.00 6 38 16 2970.68 -21_.13 _M.30 _.56 86.37 7 27 47 2370.7
90.00 _'_ 42 47 5089.46 24.4_ 223.61 261.43 75.Z0 _ 7 _6 4489.5
100.00 8 3 40 _96._4 -29.74 74.15 Z_J.67 86.84 8 48 35 2095.2
100.00 22 0 4 4840.13 25._ _0_.81 160.97 74.67 23 20 44 4240.1
110.[30 9 21 I0 2452;72 -34.11 3§._ 2_9._d 67.60 10 2 3 1852.7
llO.O0 _'4 59 4 4655.41 30.1A 191.42 _59.99 73.14 24 16 39 4055.4
0IFFERENTIIL (.OI_q_CTIONS NIO-_[I(UTION ACCLtRACY
TOE-I.0147 TRA-2._I_02 TC3 -.185_ _ .427_ ,%T 1_4,_ _ 490._ ,%3 4_.5
ROF. -.9758 RRA .SL_ RC3 -,0244 V_J ,01|44 RRT -.0_17 _ .0310 R7g -.7906
rOE .5843 FR_ 1.1051 rC3 -.0S78 BSP 5162 Sr_ 1_84.8 R_3 .0058 R13 .7906
1.4078 _A 2.5747 BC3 .1868 FSP -133 ,%1 1k_5.3 `%E 489.9 THA 178.44
Ol_lT 0ET[RNINATION I¢CUR4CY
ST 562.7 SR 433.8 SS 520.0
CRT .7064 CRS .7765 CST .9936
LSA 838.1N$A 269.3 SSA 16.1
[LI 660.6 EL2 261.5 ALF 34.78
ARRIVAL 0JT£ FEB 24 1969
IN( 2.9050 VI 30.169
APO 157.31 V2 35.258
£TC 162.73 CLP 21.64
RAP 333.23 ECC 3.8171








ST 556.5 SR 433.0 S$ 532.3
CRT .6910 CR$ .7756 CST .9914
LSA 839.9 NSA 273.7 SSA 15.7
EL1 652.7 EL2 266.9 _LF 34.93
156
JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL 4, 1968-69,
LAUNCH CAT] NOV 24 ]968 FLIGHT T|k_ 94.00 ARRtVAL DATE FEB 26 ]969
MEL)OCENT_)C CONIC
RL 147.68 LAL .00 LOL 61.78 VL
RP 1D7.48 LAP Z.77 LOP ]31.10 VP
RC 70.281 GL 4.8§ GP -I.Z9 ZAL
PLANE TO(ENTR]C CCINIC
C} 158.288 VHL 12.581
LNCH AZMTH LN_H TIME INJ LAT
90.DO 6 35 _ -gB.O8
9_.DD ?D 5J 23 73.75
|DO.DO 8 l 7 -Z9.71
]0O.OD 22 8 17 25.51
IIO.DD 9 19 30 -34.09
110.DD 23 6 ZA 79.51
DIFFERENTIAL CORRECTIC)N5
TCE-I.0659 TRA-2.583| TC3 -.2039 8AU .A353
RCE -.9}44 RRA .5034 RC3 -.0270 FAU .O1134
FCE -6129 FRA ].147_ FC3 -.D620 BSP 4]40
BCE 1.4174 eRA Z.6317 BC3 .L:_57 FSP -134
OI$TANCE 194.760
Z],987 GAL ZO.57 AZL 87.0A HCA 69.3A SMA 101.01 ECC ,55732 INC 2.9617 VI 30.169
33,997 GAP -33.69 AZP 88.95 TAL J61.AB TAp 230.8Z RCA A4.TZ APO 157.31 v2 35.259
50.Z2 ZAP ZO,3A ETS |75.64 2AE 13|.02 ETE |89.66 ZAC 67.17 [TC 163.09 eLF 20.30
0LA 9.10 RAL 8.88 RAD 6570.7 VEL 16.7Z2 PTH 2.90 VHP 20.1|5 DPA -]$.2A RAP 333.1] ECC 3.6050
L-| IIN[ INJ LONG INJ RT ASC INJ AZNTH INJ TINE PÚ CST TIN INJ 2 LAT INJ ? LONG
Z980.77 95.03 269.61 86.20 7 Z5 l 2380.8 -28.31 86.37
5,052.42 223.10 2fW_}.93 74.I1 2_ 15 35 4A52.4 21.34 2|5.25
2704.D8 74.8(} 269.7Z 86.50 8 46 11 ZiO 4' ) 129187 66.00
48(]4.34 Z04.36 260.43 73.55 23 28 21 4204.3 22.82 196.45
2458.8? _6.45 270,00 87,32 10 0 29 I858.8 -34,09 47.21
A622.36 189.08 258.96 71.9(3 24 23 26 4022,4 26.75 180.98
NIO-COURSE E_CUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1_85.0 _ 489.5 SG3 _3.4 ST 603.0 SR 431.2 $5 558.1
RRT -.D518 RRF .0484 RTF -.8008 CRT .6988 CRS .7779 CST .9923
StAB |468.9 I_3 -.O010 R|3 ,8008 LSA 886.4 MSA _74.0 SSA ]6.1
SG| 1385.3 5G2 488,7 THA |78,80 ELI 690.6 EL2 269.3 ALF 31.97
LJUNCH DATE NOV ?a 1968 FLIGHT TIRE 96.00 ARRIVAL C_T E FEB 28 1969
HELIOCENTRIC CONIC
RL 147.68 LAL .D(_
RP 107.48 LAP Z,88
RC 6_.L>[]9 GL fl.Z6
PLANETOCENTRIC CONIC
C3 146.389 VHL 12.099 DLA
LNCH AZMTH LN_H TIME L-I TIME INJ LAT
"90.OD 6 32 9 2990.48 -28.04
90.00 20 59 51 50|A.72 23.03
1DO.DO 7 58 Zl 2712.50 -29.67
IOD.DD 22 16 2l 4767.94 24.59
IID.OO 9 17 37 2464.46 -34.07
lID.DO 23 13 34 45_.74 28.77
CIFFERENTIAL CORRECTIONS
T02-I.O745 TRA-2.6014 TC3 -.2127 8AU .4L:ff33
ROE -.8935 RRA .4 798 RE3 -.0300 FAU .01153
FOE .6372 FRA 1.|846 FC3 -.0C_Z 8SP 4539
802 1.3975 8RA 2.6453 8C3 .Z148 FSP -145
0ISTANCE ZI3I.|6Z
LOL 6|.78 VL 22.395 GAL 19.72 AZL "86.98 HEA 72.58 S#AA 102.42 ECC .53559 INC 3._150 V] X1.169
LOP 134.35 VP 34,262 GAP -32.Z? AZP 89.10 TAL I6_,67 TAP 233.26 RCA 47.57 AP© 157,28 V2 35.259
GP -1.34 ZAL 49.36 ZAP 19.02 ETS 175.33 ZAE 131.63 ET£ 190.28 ZAC 69.D3 ETC 163.44 CLP 18.97
9.83 RAL 9.54 RA0 6570.6 VEL 16.362 PTH Z.86 VHP 19.365 DPA -14.67 RAP 336.98 EC( 3.4092
INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 L_C
95,74 269.56 85.85 ? 72 O ?390.5 -78.32 87.08
220.57 260.37 73.05 22 23 26 4414,7 20.49 2t2.82
75.42 269.69 86.J8 8 43 33 2112,5 -29,88 66.63
201.90 259.8A 72.44 23 35 49 4167.9 21.96 194.09
56.90 270.00 87.D6 9 58 41 1864,5 -34.10 47.65
186.74 258.28 70.7D 24 30 3 3988.7 25.87 178.76
MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1444.6 5GR 487.3 SG3 57.5 ST 632.3 SR 428.7 SS 580.2
RRT -.0_07 RRF .0481 RTF -,8J22 CRT .6986 CRS .7792 CST .9920
SOB 1524.6 R"_3 -.0016 RI3 .8122" LSA 918.9 MSA 274.9 SSA 16.3
501 |444.9 SG2 486.6 THA 178,89 ELI 714.0 EL2 271.7 ALF 30.15
LAUNCH DATE NOV 24 1968 FLIGHT TIME 98.0_ aRRIVAL DaTE MAR ? 1969
HELI,_'WCENTRIC CLINIC
RL 147.68 LAL .00 LL_ 61.78 VL
RP ID7,48 LAP 2.98 LOP I37.6D VP
RC 66.16/ GL 5.69 GP -1.40 ZAL
PLANETC_ENTRIC CONIC
C) J)_.42| VHL 11,637
LNCH AZMTH LNCH TIME INJ LAT
90.00 6 28 43 -27.99
90.00 21 _ 13 22.2A
IOO.OO 7 55 19 -29.63
IOOIDO 22 24 18 23.81
IIO.D_ 9 15 3(] -3A.05
llO.OO 23 ZO 37 27.98
DIFFERENTIAL CCRRECTJONS
TCE-l.085] TRA-2.620D TC3 -.22|8 BAU ,4061
RCE -.8530 RRA .4564 RC3 -.0331 FAU .Oil74
FCE .6630 FRA 1,22_ FC3 -.OT_._O BSP 469}
BCE 1.3803 BRA 2.6594 8C3 .2243 FSP -157
DISTANCE ZD7.625
22.780 GAL 18,90 AZL 86.93 HCA 75.83 SMA 103.81 ECC .51453 INC ).0684 VI 30.169
34.313 GAP -30.9I AZP 89.25 TAL 159.89 TAP 235.72 RCA 50.40 aPO 157.23 v2 }5.25?
48.55 ZAP 17.70 ETS 17A.94 ZAE 132.34 ETE 190.95 ZAC 70.9_ ETC t63.76 CLP 17.65
CLA 10.56 RAL 1D.16 RAC 657'0.5 VEL 16.024 PTH 2.83 VHP 18.637 CPA -13.99 RAP 338.86 ECC 3.2287
L*I TIME INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2999.91 96,42 269.A_ 85.51 7 18 43 2399.9 -28.32 87,77
4976.35 218.03 259.76 72.01 22 31 IO 4376.3 19',57 210.58
2720.60 76.02 269.56 85.86 8 a0 40 2)20.6 -29.89 67.23
4730.88 f99.42 259.20 11.37 23 43 9 a130.9 21.04 19].72"
2469.71 57.31 269.89 86.82 9 56 AD 1869.7 -34.1P 48.06
4554.54 184.40 257.55 69,51 24 36 32 3954.5 24.94 176.55
MIO-COURS_ EX_CUTICN ACCURACY ORBIT OETERMINATIC, N ACCURACY
SGT 1507.9 SGR 484.3 5G3 6|.9 SF 263.8 SR 425.6 SS 603.5
RRT -.D49_ _ .0475 RTF -.8229 CRT .6989 CRS .7806 CST .9919
5_ J583,_ _3 -.00_6 RJ3 .82_9 LSA 953.8 USA 275.2 SSA )6.4
SG| ISOB.I SG_, 483,7 TMA 179.D0 ELI 739,7 EL2 273,1 ALF 28.34
LAUNCH DATE fAW_V 24 1968 FLIGHT TIME I00.0{7 ARRIVAL Care MAR 4 1969
HELIL_ENTRIC CONIC DISTANCE 214.1A3
RL 147.68 LAL .O0 LOL 61.78 VL 23.141 GAL 18,12 AZL 86.88 HCA 79.08 5HA 105.18 ECC .49435 INC 3.1194 Vl
Rp ID7.49 LAP 3.06 LOP 140.85 VP 34.751 GAP -29.59 AZP 89.41 TAL 159.i2 TAP 238._0 RCA 53._1 APO 157.16 V2
RE 64.161 GL 6.14 GP -1.47 ZAL 47._ ZAP 16.40 ETS 174.45 ZAE |33.15 ETE 191.67 ZAC 72.78
PLANE TO(ENTRIC CONIC
C3 125.312 VML 11.)94 0LA 11.29 RAL 10.73 RAD 6570.3 VEL 15.705 PTH 2.79 VHP 17.929 DPA -13.35
LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME 1:10 CST TIM
90.00 6 251 _OO9.12 -27.94 97.09 269.20 85.|8 ? 15 tO 2409.1
543.00 21 16 30 4937.26 21.40 215.48 259.12 71,00 22 38 47 4337.3
JDD.DO 7 52 3 2728.45 -29.59 76.60 289.35 85,56 8 37 31 2128.5
lOO.OO 22 32 9 4693.16 22.96 196.94 258.53 70.32 23 50 22 4093.2
lID.DO 9 13 IO 2474.65 -34.03 57.69 269.71 86.59 9 54 24 1874.6
lID,DD 23 27 32 4519.75 27.13 |82.05 256.79 _.68.36 24 4_ 52 39}9.7
DIFFERENTIAL CORRECTIONS MI0-COUR_ E)_CUTION ACCURACY
TOE-].D956 TRA-2.6362 TC3 -.2}07 BAU .39|4 5GT J573.0 5GR 480.5 SG3 66.6
ROE -.8130 RRA .4332 RC3 -.O365 FAU .01|97 RRT -.0470 RRF .04_ RTF -.8330
FOE .6903 FRA ).2645 FC3 -,0827 BSP 4860 SGB 1644.8 R23 -.0036 R|3 .833I
BOE 1.3643 BRA Z.6713 BC3 .2336 FSP -17_3 SG! 1573,2 SG2 480.D THA ]79.09
30.]69
35.?56
ETC 164.07 CLP 16._3
RAP 34D,74 ECC 3.D623








ST 696.5 SR 421.6 SS 627.4
CRT .6994 CRS .7822 CST .99J7
LSA 990.3 MSA 274.8 5SA 16,5
ELI 766.7 EL2 273.7 ALF 26.60
]57
JPL TM 33-99 EARTH--VENUS TRPJECTORIES (VOL. 4. 1968-69_
LAUNCH OAT| NOV 74 1968 FLIGHT TIME |07.00 ARRIVAL DATE MAR 6 1969
HELIOCENTRIC CONIC OISTANCE 270.71!
RL 147.68 LAL .00 LOL 6|.78 VL 23.482 GAL 17.57 ATL 86.63 HCA 82.35 SMA
RP 107.50 LAP 5.14 LOP 144.!0 VP 54.976 GAP -26.32 AZP 89.58 TAL 158.38 TAP
RC 62.196 GL 6.61 GP -1.54 ZAL 47,09 ZAP 15.10 ETS 173.63 ZAE 154.06 ETE
PLAME TO(ENTRIC CONXC
(3 115.998 VHL 10.770 DLA 12.02 RAL !1.26 RAO 657O.2 VEL J5.406 PTH 2.75 VHP 17.24J OPA -12.70 RAP 542.61 ECC 2.9090
LNCH A2_4TH LNCH TXME Lo| I"_ME [NJ LAT ZNJ LONG INJ RT ASC ]NJ A214TH XNJ TIME PO CST TIN INJ 2 LAT ZNJ Z LONG
90.00 6 21 I _016._ -27.88 97.13 Z68.90 84.85 7 I! 20 24!'8.2 -28.30 89.11
90.00 2l 24 42 4897.42 20.49 212.9! 238.44 70.02 22 46 !9 4297.4 17.58 205.44
100.00 7 48 29 2756.13 -29.55 77.17 269.06 85.26 6 ]4 6 2156.1 -29.89 68.38
I(30.00 22 39 55 4654.74 L:_.06 194.44 257.81 69.30 25 57 30 4054.7 19.05 !86.94
110.00 9 10 ]4 2479.29 -54.01 58.05 ;_69.44 86.36 9 5! 54 1879.5 -34.14 48.81
|lO.O0 23 ]4 19 4484.35 26.L:_ 179.70 256.00 67.24 24 49 4 3_84.3 22,90 172.11
OIFF£R£NTIAL CCRglECTIONS NI0-COt_SI[ E_ECUTrON _(CURACv C_SIT OI_T[Rt4rNATION ACCORAO'
T0i[-1.1022 TRA-2.6463 TC3 -.2381 6AU .3744 SGT 1636.6 .%R 475.<) S(.3 71.8 ST 728.3 SR 416.8 $$ 652.1
RO£ -.7714 RRA .410_ R(3 -.0401 IrAU .0|_6 RRT -.0457 RRIr .0462 RTF -.8419 CRT .6995 CRS .7857 CST .9915
FOE .7186 FRA 1.3063 IrC3 -.0915 6SP 5112 _ !704.4 RZ3 -.0041 RJ5 .8429 LSA 1026.7 NSA 273.9 554 16.6
BOE I .3465 BRA 2.6779 8C3 .2414 rSP -166 .%1 16_6.7 _ 475.4 ?HA 179.17 ELI 793.4 EL2 275.5 ALF 24.99
106.52 ECC .47446 INC 3.1692 Vl 50.169
240.71 RCA 55.98 APO 157.06 V2 55.253
|9_.44 ZAC 74.67 ETC 164.37 (LP 15.07
LAUNCH OAT£ NOV 24 !94_8 IrL|t_4T TINE 104.00 ARRIVAL DATE NAR 19 1969
HCL IOC£NTRIC OONIC
RL 147.68 LAL .00
RP 107.51 LAP 3.21
RE 60.278 GL 7.10
PLAHE TOCENTRJ ¢ CONIC
C3 107,4_ V_. 10._4
Lf_J'l AZNTH LI_H Til41[
gO.O0 6 16 43
90.00 2_ 32 50
100.00 7 44 5_
I00.00 L=_ 4? 3_
110.OO 9 7 43
110.00 23 41 O
O| ST/_CE 127.315
LOL 61.78 VL 23.802 GAL 16.65 AZL 86.78 H_ 85.57 S_4A 107.83 £CC .45549 IN(: 5.2183 Vl 30.169
L_ 147.35 VP 35.!8_ GAP -27.|0 AZP _.75 TAL 157.67 TAP 243.24 RCA 58.72 APO 156.95 v2 35.250
GP -1.62 Z/q. 46.43 ZAP 13.81 ETS 173.06 Z_N[ 135.07 IT| 193._ ZA( 76.56 ETC 164.64 CLP 13.71
OLA 1_.75 RAL 11.74 RAO 6570.1 V_L |5.1L_ PTH 2.72 _IP 16.573 OPA -12.04 RAP 544.48
Lo_ TXl4_ |NJ LAT |NJ LCN_ |NJ liT AS(; |NJ AZNTH |NJ T|I4_ PO (ST T_N |NJ 2 LAT
3027.19 -27.83 _.41 L_8.31 84.53 7 7 10 2427.3 -28.29
48_6_81 19.5_ 2JO_5_ 257.7_ 69.0? _ 5_ 47 4256.8 16.51
2743,72 -',=_.5| _.73 _._ 84.97 8 _ L:_ 2143.? -29.89
4615.61 21.10 !91.93 257.07 68.31 24 4 31 4015,6 17.97
248_.76 -33._ 5_.40 _.|0 _.|8 9 49 ? 1883.8 -34.15
4448.34 25.25 177.35 255.17 6_.15 24 55 9 ]848.5 21.81
DJ_FFERI_N'rZAL COI_CTICNS MIO-COUR_ IE_CUTICN AC_RACd
TOE-1.1124 TRA-2.6575 TC3 -.246! 8_M,,I .3591 _T J?05.l _T_ 4_o5 _.3 77.4
ROE o.7344 RRA ._77 R(5 -.0440 IrAU .0|256 RIRT -.04_5 R_ .04_4 RTF -.85_
FOE .7495 FRA |.3.'|O5 FC5 -.1012 ¢SP 530? _ 1768.8 _ -.0053 R|3 .8520










ST 763.5 SR 41|.3 $5 678.4
CRT .7005 CR5 .7855 CST .9915
LSA 1066.5 MSA 272._ SSA 16.7
ELI 623.2 EL2 272.2 ALF ?.3.39
I.AUNCH O_TE k_Ov 24 1968 FLIGHT TIN£ 106.00 ARRIVAL OATE MAR I0 1969
_LIOCENTRIC CONIC 0|STAN4_E 233.979
RL 147.68 LAL .00 LOL 6_.78 VL 24.105 GAL 15._ AZL 86.73 PICA 88.82 _44 109.!l ECC .45722 INC 5.2669 v! _0.169
RP IOT. 52 LAP 3.27 LOP 150.60 VP 35.389 GAP -25.91 AZP 89.93 TAL J_6.99 TAP 245.81 RCA 61.40 APO 156.8! V| 35.246
RE 58.412 GL 7.61 GP °1.71 7AL 45.82 ZAP 12.52 £TS 172.06 ZA[ 136.20 £T£ 194.19 Z_C 78.45 E;C 164.9l CLP 12.40
PLAN(TOCENTR I C CONIC
C3 99.523 W4L 9.976 CLA 13.49 RAL 12.17 RAO 6569.9 Vl[L 14.662 PTH 2.68 VHP 15.9_40PA -11.38 RAP 346.34 ECC 2.6379
LNCH AZMTH LNCH T|ME L-I[ TIME |NJ LAT INJ LOHG |NJ RT AS( INJ A_4TH ZNJ TIME PO CST TZN _NJ 2 LATINJ 2 LONG
90.00 6 12 4 30_6.46 -27.76 99.08 268.05 84.20 7 2 41 2436.5 -28.28 90.45
90.00 21 40 57 4815.39 18.50 207,72 256.98 68.17 25 | !2 4215.4 15.57 200,43
I(30,00 7 40 29 2751 .]4 -29.46 78.19 L:_8.24 84.68 8 26 20 2151.3 -29.88 69.5!
100.OO 22 55 13 4575.74 20.07 J89.42 256._0 67.37 24 11 29 3975.7 !6.83 182.1_
ll0.O0 9 4 _ 2488.13 -53.97 58.74 268.67 85.96 9 46 4 1866.1 -541|6 49.50
110.00 _5 47 _5 44|1.71 24.22 175.00 254.33 65.11 25 | 7 _8!1.7 20.66 167.67
01rrERENTZAL CORRECTIONS
TO£- 1, I ! 98 TRA-2 • 6634
-.69_9 RRA .5657
FOE .7820 FRA I .39_3
_tr 1.3184 _RA 2.6884
LAUNCH OAT[ NOV 24 19(58
H_L_O_rNTR|( CONIC
RL 147.68 LAL ._0
RP !07.53 LAP 3.3!
RC 56.605 GL 8.14
PLANETOCENTRIC CONIC
C3 92.258 VHL 9,605
LNCJ.I A2'NTH LNCH TINE
90.00 6 7 4
gO.OO 2i 49
100.00 7 35 59
I00.00 23 2 48
110,OO 9 1 11
i10,OO 23 54 5
0 _IrlrEII_NT IAL (.J_RIIq[CT _ONS
TOE-/. 1279 TRA-2.6_74
R_ °.6550 RRA .]442
FO£ .8170 IrRA 1.4444
• _E 1.3058 _RA 2.6895
NI0-COUR_ E_ECUTION ACCURAO' ORBIT OETERMINATION ACCURACY
TC3 -.2525 6_4J .]420 ,%r !772.5 _ 464.3 SG3 83.4 ST 797.8 SR 404.9 SS 705.5
RC5 -.0480 FAU .0|_)2 RRT -.04j8 _ .0448 R1_ -.6_08 CRT .7012 CR5 .7872 CST .991!
FC3 -.1124 6SP 5567 S_ 1832.} _5 -.(X_6_ R13 .8_8 LSA 1106.6 _SA 270.0 SSA 16.7
BC3 .2570 FSP -219 ,%1 1772.6 _,Z 463.8 ?HA 179.33 ELI 855.0 EL2 270.0 ALr 21.89
FLIC44T TII_ l_l,OO ARRIVAL OATE NAR 12 196g
0 | STk'([ 740.668
LOL 61 .lB VL 24._5 GAL 15._0 JZL _1_.68 PiCA
LOP 155.85 VP 35.577 GAP -24.77 AZP gO.l_ TAL
GP -I.81 7AL 45._ ZAP !1.24 Ers 170.76 Z/q_
9"_.06 _1_ 110.55 [CO .41968 INC 5.3154 V! ]0.169
156.33 TAP 248.40 RCA 64.04 APO 156.67 V2 35._41
137.44 ETE !95,20 ZA( _0.35 [TC 165.16 CLP 11.09
DL_ 14._5 RAL 12.56 RAD 63_3.8 V_L 14.N5 PTH 2.65 VHP 15.293 OP_ -10.77 RAP ]48.L_0 £CC 2.5183
Lo| T_I_ |NJ LAT |NJ I._ _NJ RT AS( _NJ AZMTH ZNJ ?|ME PO CST T_M _NJ 2 LAT _NJ 2 LONG
3045.84 -27.70 _).75 267._| 85.86 6 57 _0 2445.8 -28.26 91.!3
4773_13 17.41 EO5.09 256.21 67.31 23 B 35 4173.! 14,18 197.90
2759.09 -29.4! 78.86 267,71 84.38 6 21 58 2159.1 -29.88 70.09
4535.11 18.99 186.89 255.50 66.4? 24 18 23 3955.1 15.64 179.69
2492.50 -33.93 59.0_ _68.17 85.76 9 42 43 189_.5 -]4.16 49,84
4374.47 23.13 172.66 253.45 64.10 25 ? 0 3774.5 19.46 165.44
NIOoCOU_ EXECUTION ACCURAC_ OR6IT 0ETERNIN_TION ACCURAC'r
TC3 -.2682 BAU .3250 S(,T |84Z.! _ 457.2 SG3 90.0 ST 833.9 SR • 397.6 SS 734.1
RC3 -.0524 FAll .0133_ RRT -.04_0 Ri_ .0444 R1T -.8692 CRT .7022 (25 .7891 CST .9909
FC3 °.IZ_O 6SP 5819 S_ 1898.0 R_3 -.0073 215 .869"_ LSA 1149.2 NSA 267.1 854 16.8
Be3 .2655 IrSP -_38 SGI 1841.2 S_2 456.8 ?HA 179,59 ELI 884.4 EL2 266.9 ALF L_.46
158
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69)
LAUNCH {]ATE NOV 24 1968 FLIGHT TIE I|0.00 ARRIVAL DATE NAR 14 1969
HELIOCENTRIC CONIC
RL 147.68 LAL .00
RP 107.55 LAP 3.35
RC 54.864 GL 8.70
PLANETOCENTR|C C(_NIC
C3 95.577 VHL 9.251
LN04 AZHTH LNCH TII42
90.OO 6 1 40
90.O0 21 57 8
tOO.DO 7 31 7
100.00 73 I0 22
II0.00 8 57 27
110.OO 0 4 27
DISTANCE 247.388
LOL 61.78 VL 24.651 GAL 14.67 ATL 86.64 hlEA
LOP 157.10 VP 35.754 GAP -23.67 A?P 90.31 TAL
GP -1.92 7AL 44.76 ZAP 9.97 [TS 169.03 IAE
95.31 5NA 111.56 ECC .40785 INC 3.3641 Vl 30.169
155,71 TAP 251.02 RCA 66.62 APE) 156.50 V2 35.235
138,79 ETE 196.31ZAC 82.24 ETC 165.39 CLP 9.79
CLA 14.97 RAL 12,50 RA0 6569.7 VEL 14.385 PTH 2.61 VHP f4.68| DPA -10.06
L-| TIl_ IN| LAT |NJ LONG |NJ RT ASC |NJ A2114TH ZNJ TINE PO (57 TIH
]055.58 -27.63 100.46 766,90 93.52 6 52 35 2455.6
4750.00 16.25 202.45 255.42 66.49 23 15 58 4130.0
2767.11 -29.35 79.45 267.12 04.08 8 17 14 2167.1
4493.70 17.84 184,54 254.68 65.61 24 25 16 3895.7
2496.96 -33.93 59.42 267.60 85.57 9 39 4 1897.0
4336.62 21.99 170.32 252.56 63.i4 I 16 43 3736.6
RAP 550.05 ECC 2.4084







DIFFERENTIAL CCRRECTICN$ NI0-CCURSIE E_CUT|ON ACCURACY
TDE-I.I 361 XRA-2,6686 TC3 -.2631 BAU .3079 S(;T 1912.9 SGR 449.3 .%3 97.2
ROE -.6207 RRA .3234 RC3 -,0569 FAU .0J375 RRT -,0384 RRF .(_4| R1T -.8770
FOE .8546 FRA 1.4950 FC3 -.1_91BSP 6075 566 1965.0 _3 -.0085 RI3 .6771
8QE 1.2946 BRA 2.6881 8C3 .Z692 FSP -L_O SGJ 19|3,0 S_ 449.0 THA 179,45
I..AUN04 OAT[ NOV Z4 1968 FLIGHT TINE 112.00
HELIOCENTRIC CONIC O_$TANCI£ 254.|34
RL 147.68 LAL .00 LCL 61.78 VL Z4.900 GAL 14.07 AZL 86.59 PICA 96.35 344A !12.75 ECC .38674
RP I07.57 LAP 3.38 LOP 160.33 VP 33,9'_ GAP -L:PZ,61AZP 90.31 TAL 153.12 TAP 253.67 RCA 69.13
RC 53.197 GL 9.28 GP -2.04 7AL 44.30 ZAP 8.71 ETS |66.69 Z_E 140.27 ET[ 197.55 ZAC 84.14
PLAN[TOCENTRZC CONIC
C3 79.458 VHL g.9|3 0LA 15.73 RAL |3.|9 RAO 6569.6 Vl[L |4.|70 PTH 2.58 VHP 14.087 0PA -9.41
LNCH AZO4TH LNCH T_I,_ L-Z T|ME IN| LAT |NJ _ |NJ RT ASC IN| AZ)4TH [NJ TII_ PC) CST T|N
90.00 5 55 50 3065.84 -27.54 101.Z0 266.E2 93.16 6 46 56 2465.8
90.00 22 5 16 4685,94 15.04 199.79 254.61 65.72 23 23 22 4085.9
IO0.O0 7 25 52 2775.52 -29.29 80.07 266.45 85.76 8 12 7 2J75.5
100,00 23 17 56 4451.49 16.64 181.79 255.84 64.80 24 32 7 _51.5
110,00 8 33 24 2501.63 -33.g0 59.79 Z66.97 85.36 9 35 6 1901.6
110,00 O 10 49 42_.15 Z0.78 167._ 251.N 62.23 1 Z2 27 3698.2
OIFFERENTIAL CORRECTIONS N|O-CCUI_J[ []Q:CUTICN ACCURACY
T0_-1.1447 TRA-2._73 TC3 -.2667 8AU .2908 _T J_.J _ 4_,6 S_3 105.0
RO£ -.5841RRA .30_4 RC3 -.06|7 FAU .01424 RRT -.O370 RgF ,0443"RTF -.8845
FOE .8957 FRA |.5485 re3 -.1552 8SP 6334 _ 2033.4 RZ3 -.0100 R|3 .8846
1.2851BRA Z.6845 8C3 ,2738 FSP -L_3 _l 1_85.2 _ 440.5 THA 179.51
ORBIT OETERNINATICN ACCURACY
ST 871.1 SR 3_9.5 SS 764.3
CRT .7034 CR$ ,7910 CST .9908
LSA J193.6 HSA 263.6 SSA 16.8
ELI 917,3 EL2 262.9 ALF 19.09
ARRIVAL DATE NAR 16 1969
INC 3.4133 Vl 30.169
APO 156,33 VZ 35.229
ETC 165.62 CLP 8.47
RAP 351.89 ECC 2.5073








ST 909.5 SR 380.4 SS 796.1
CRT .7049 CRS ;7950 CST .9906
LSA 1240.2 NSA 259.5 S$A 16.9
ELI 951,3 EL2 257.9 ALF 17,77
LAUNCH DATE NOV 24 1968
HELIOCENTRIC CONIC
RL 147.68 LAL .00
RP 107.59 LAP 3.39
RE 51.611GL 9.90
PLANETOCENTRIC CONIC
C3 73.802 VHL 8.591
LNCH AZNTH LNCH TINE
90.00 5 49 33
90.00 22 13 29
1OO.00 7 20 11
IOO.00 23 _S 32
110.OO B 49 0
110.OO O 17 8
FLIGHT TII,_ 114.00 ARRIVAL DATE NAR 18 1969
OISTANCE 260.903
LOt. 61.78 VL 25.134 GAL 13.49 AZL 86.54 hEA 101.79 ShlA 113.86 £CC .37133 INC 3.4633 VJ 30.169
LOP 163.60 VP 36.076 GAP -21.58 AZP 50.71 TAL 154.56 TAP _56.35 RCA 71.58 APO 156.14 v2 35.2_2
GP -2.17 ?AL 43.91 7AP 7.46 ETS 163.41 ?AE 141.86 ETE 198,93 ?AC 86.03 ETC 165,83 CLP 7.14
DLA 16.49 RAL 13.43 RAD 6569.4 VEL 13.970 PTH 2.55 VHP 13.510 OPA -8.77 RAP 353.72 ECC _.2146
L-I TIME IN| LAT IN| LONG _NJ RT ASC IN| AZI4TH ZNJ T_14£ I_ CST TIN _NJ 2 LAT IN| 2 LONG
3076,79 -27,45 101.99 265,48 82,77 6 40 50 2476,8 -28,17 93.39
4640.91 13,76 197,10 253,79 65.01 2_ _r_ 4040,9 10.28 190.15
2784.49 -29.22 80.73 265.73 83.42 8 6 36 2184.5 -29.83 71.98
4408.45 15.37 179.22 253.00 64.04 24 39 0 3808.4 11.76 172.29
2506,63 -33,88 60,17 266.27 85,13 9 30 46 1906.6 -34,18 50.94
4259.08 19,53 165.64 250.75 61,37 1 28 7 3659.1 15.55 15_.78
DIFF£R_NT|AL CORRECTIONS
TOE-1.1539 TRA-2.6633 TC3 -,2692 BAU .2736
ROE -.5481RRA ._842 RE3 -,0667 FAU ,01477
FOE .9402 FRA 1.6051FC3 -.1733 8SP 6594
_OE 1.2774 8RA Z.6784 8C3 .2773 FSP -]08
,.LAUNO4 DATE NOV 24 1968
NI0-CCURSE EXECUTION ACCURACY _IT OETERNINATION ACCURACY
5GT 2038.6 S_R 431.1 $63 113.6 ST 949.4 SR 370.3 SS 829.9
RRT -.0559 RRF .0431RTF -,8916 CRT ,7065 CRS ,7950 CST .9906
S_ 2103.3 R_3 -.0116 R13 ,8916 LSA 1289.2 _SA 254.7 SSA 16.9
S_I 2058.7 SG2 450.8 THk 179.55 ELl 987.4 EL2 252.0 ALF 16.51
FLIf_4T TINE 116.00 AR1EIVAL OATE HAR 20 1969
HELIOCENTRIC CONIC OISTkNCE 267.691
RL 147.68 LAL .[30 LCL 61,78 VL 75.353 GAL 12,94 _ZL 86.49 _ |05.03 S_ 114.95 ECC .35662
RP 107.61 LAP 3.39 LOP 166.84 VP ]6.L_2 GAP -20,58 AZP gO,I TAL 154.03 TAP _9.07 RCA 73,96
RE 50.116 GL 10.34 GP -2,32 7AL 43.56 ZAP 6.25 ET8 158.64 Z_ 143.57 ETE 200,51 7AC 87.91
PLANETOCENTR_C CONIC
C3 68.631 VHt. 8.284 OLA
LN(J-I A2_ITH LNCH TIHE L-| TII4E _NJ LAT |NJ LONG |NJ RT A,_K_ |NJ AZNTH _NJ T_I,_
90.OO 5 42 43 ]088.64 -27.35 102.84 264.68 82.36 6 34 13
_0,00 L_ _I 48 4594.85 12.42 194.38 232._ 64.35 2_ _8 23
1OO.00 7 14 3 2794.20 -_J.15 81.44 264.94 83.05 8 0 37
IOO.OO 23 33 11 4364.52 14,05 176,63 252,14 63.34 74 45 55
110.00 8 _4 13 2512.10 -33.84 60.60 265.5_ 84.88 9 26 5
110.OO O 23 _ 4_19,_ 18._ J63.51 249.83 60.56 ! 33 46
DIFFERENTIAL CORRECTIONS MIO-COURS[ EXECUTION ACCURACY
TOE-1.1634 TRA-2,6564 TO3 -.2702 8AU ,256§ SGT 2132.9 _GR 420.7 SG3 122.9
ROE -.5127 RRA .26_O RC3 -.0718 FAU .01537 RRT -.0357 RRF .0469 RTF -,8983
FOE .9887 FRA 1.6631 rC3 -,1939 8SP 6859 _ 2174.0 R_3 o.0I_6 R13 ,8983
8OE ! .2713 9RA 2.6697 8C3 ,2796 FP -336 ,%1 2132,9 S_2 420.5 THA J79,58
INC 3,5145 VI ]0.169
APO 155.95 V2 35,215
ETC 166.04 CLP 5,B|
17.26 RAL 13.62 RAO 656_.3 VEL 13.783 PTH 2.52 VHP 12,950 OPA -B.J4 RAP 355.54 ECC 2.1295








ST 990.3 SR 359,3 55 865.7
CRT .7082 CRS ,7970 CST .9_O5
LSA 1340,4 MSA 249.4 SSA 16.9
ELI 1024.5 EL2 243.2 ALF 15.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 4. 1968-69
LAUNC_ DATE NOV 74 1968
H_L IOCENTRIC CONIC
RL |47°68 LAL .00
RP |07.64 LAP 3.39
RC 48.721 GL 11.20
PLANETO(ENTRIC CONIC
C3 63.892 VHL 7.993
LNCJ_ A?MTH LNCH TIM_
90.O0 5 35 23
90.00 22 30 16
100.00 7 7 24
|00,GO 23 40 56
I|0.00 8 39 2
lZO.GO 0 29 44
FLIGHT TII4E 118.00 ARRIVAL DATE MAR 22 |969
01 STANCE 274.493
LOL 61.78 VL 25.558 GAL 12.42 A?L 86.43 PtCA |08.2? SNA 116.00 ECC .34259 It_ 3.5672 VJ 30.169
LOP I70.09 VP 36.358 GAP -I9.62 A?P 91.12 TAL 153.54 TAP 261.81 RCA 76.26 APO 155.74 V2 35.207
GP -2.49 ?AL 43.28 ZAP 5.11 ETS 151.35 ZAE 145.40 ETE 202.3! ZAC 89.78 ETC 166.23 CLP 4.46
OLA 18,05 RAL 13.76 RA0 6569,2 VEL 13,6IJ PTH 2.49 VHP 12.407 OPA -7.52 RAP 357.36 ECC 2.0515
L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AL_T._ .IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
3101.62 -27.23 103.77 263.82 81.91 6 27 4 2501.6 -28.07 95.20
4547.63 11.01 191.63 252.J4 63.75 23 46 4 3947.6 7.40 I84.82
2804.84 -29.06 82.22 264 .I0 82.65 7 54 9 2204.8 °29.77 73.49
4319.66 I2.66 174.02 251.29 6,°.69 24 52 55 3719.7 8.90 167.25
2518.19 -33.81 61.07 264.72 84.61 9 21 0 1918.2 -34.I8 51.84
4179,07 16.85 160.96 248.91 59.81 1 39 23 3579.1 12.7I 154.32
0IFrERENTIAL CCRf_CTION5 NI0-CCURS_ EXECUTION ACCURACY
TOE-|.|737 TRA-Z,64(N_ T(3 -.2695 8kU .2395 SGT 2208.0 SGR 409.6 S_3 |33.2
ROE -.4779 RRA .2489 RE3 -.0772 FAU .01603 RRT -.0365 R_ .0_0 R_F -.9046
FOE J.O419 FRA 1.7289 FC3 -.2172 8SP 7123 S_ LP_45.7 1_3 -.0158 RI3 .9046
8OE 1.2673 BRA 2.6585 6C3 .2804 FSP -]67 SGI _08.1 _2 409.4 THA 179.60
_.AUNCH DATE _ 24 1968 FLIGHT TINE I_.O0
I'_LI(XgNTRIC CONIC 0ISTANC£ Zlt1.307
RL 147.68 LAL .00 LOL 61.78 VL 25.750 GAL H.gl AZL 86.38 H(.A |il.5i 5NA 117.01 KCC .32924
RP W7.66 LAP 3.37 LC_ 173.35 VP _.A85 GAP -IS.e3 AZP 9t.33 T_ 153.09 TAP _'64.eO RCA 78.48
R c" 47.437 GL Jl.90 GP -2.68 ZAL 43.05 ZAP A.09 rT$ 13_.76 ZAE I47._3 £T_" 2134.39 ZA( 91.64
_..4ttETC_.ENTRIC CONIC
C3 59.554 VHI. 7.717 OLA 18.84 RAL J3.84 RAO 6_.| V_L |3.4_0 PTH 2.46 VHP 11._81 OPA -6.93
LNCH 4ZNTH LNCH TINE L-J TINE IN| L_T IN| LO_ |NJ RT AS( JNJ A2NTH IN| TINE PO CST TIM
90.OO 5 27 23 3115.99 -27.09 104./_ 262.90 8I .41 6 19 19
90.GO 22 38 _ 4499.20 9.54 188.83 251.52 65.21 23 55 51
JGO.GO 7 O I3 2816.63 -_8.95 83.08 _63._ 82,21 7 47 9
IGO.GO 23 48 49 4273.79 II.2| I7|,_ 2_0.44 62.|1 _5 0 3
IIO.GO 8 33 24 2525.0_ -33.7G 61._0 _3.87 84,29 9 15 29
IIO.GO 0 36 3 41_8.13 15.45 158.66 248.OO 59.11 I 45 I
OIFF'ER_NTIAL CORRECTIONS NIO-(_U_ £_CUTIOq ACCURACY
TD£-|.18_0 TRA-_.6349 TC3 -,_673 _AU .2L_Z8 _T L_I4.| _R 397.8 S_ I44.5
R_[ -.4437 RRA .23_JO RE3 -.0828 FAU .01675 RRT -.0388 _ .0549 RTF -.9106
FOE 1.JOO6 FRA 1.7971 re3 -.2435 8.SP 7380 _ 23|8.5 _3 -.0184 RI3 .9106
_OE 1.26fl3 _RA 2.6452 8C3 .2798 FSP -401 SGI 2_Z84.2 SG2 397.5 THA 179.OO
ORBIT 0ETERMINATION kCCU_ACY
ST 1032.7 SR 347.2 SS 903.8
CRT o710| CRS .7988 CST .9904
LSA 1594.3 MSA 243.6 554 16,9
EL| 1063.3 EL2 237.4 ALF J4.|5
ARRIVAL OATE MAR 24 1969
IN(: 3.6220 VI 50.169
APO 155.53 V2 35.I98
ETC J66.43 CLP 3.10
RAP 359.I6 £C( J .98OI
_NJ 2 LAT IN| _ LONG
2516.0 -28.GO 96.25
_899.2 5.87 IB2.08
L:_I 6,6 -29.73 74 ._6
_G73.8 7.40 164.68
1925.1 -34.18 52.3_
3538,I IJ .23 152.08
CI_BIT 0ETERNINATION AECURAO'
ST J076.4 SR 334.0 SS 944,6
CRT ,7117 "CR5 .BO03 CST .9904
LSk 1451.J NSA 237.5 SSA J6.8
ELI IJ03.6 EL2 228.8 ALF 13.02
LAUNCH 04TE NOV 24 1968 FLIGHT TINE 122.00
HEL IO_ENTRIC CONIC
RL 147,.68 LAL ooo
RP I07.69 L4P 3.34
RE 46.274 GL I2.64
PLAN_T()(ENTR I C CONIC
C3 55.588 VHL 7.456
LN_H ATMTH LN_H TII_
9(9.00 3 18 40
90.00 22 47 57
1OO.00 6 52 24
IGO.00 0 0 50
! IO.00 8 27 19
110.00 0 42 25
0ISTANCE 288.I28
LC_ 61.78 VL 25.9_0 GAL 11.43 AZL 86.32 H_A
LOP 176.57 VP 36.603 GAP -17.79 AZP 91.54 TAL
GP °2.89 ZAL 42.88 ZAP 3.36 ETS 121.39 ZkE
0LA 19.66 RAL 13,88 RA0 6569.0 VEL 13.502 PTH








T0£-1.1965 TRA-2.6197 T(3 -.2629 8AU .2061
ROE -.4099 RR_ .2184 RE3 -.0885 FAU .01756
FOE 1.1652 FRA 1.87OO FC3 -.2734 8SP 7644
_O£ 1.2648 eRA 2.62BB 8(3 .2774 FSP -438
L4UNCH OATE NOV 24 1_8
ARRIVAL DATE HAR _6 I969
!|4.74 S_4A !I7.97 ECC .31655 |NE 3.6791 VI 30.169
132.67 TAP 267,41RCA 80.63 APO 155.32 V2 35.189
149.35 ETE 206.83 7AC 93.49 ET( |66.6J ELP 1.7_
2.43 VHP II.370 DPA -6.37 RAP .95 £CC J.9148
A214TH IN| TIHE PO CST TIM IN| 2 LAT IN| Z LONG
105.94 2GI.93 80.86 6 10 52 2532,I -27.90 97.42
185.98 250.51 62.7_ 24 2 6 _49.3 4.28 179.27
84.04 _62._ 81.72 7 39 34 2229.8 -29.67 75.34
168.71 249.60 6|,59 J 11 17 3626.8 5.83 |62.06
62,2I 262.98 83.94 9 9 31 1932,8 -34.18 52.99
156.3_ 247.09 58.48 I 50 41 3496.5 9.69 I49.83
NI0-COUR_ EX_CUTICN ACCURACY CREIT 0ETERt41NATrON ACCURACY
sr,,T 2_59.9 SGR _85.Z SG3 156.9 ST 1121.l SR 319.5 SS 988.0
RRT -.0436 _ .0624 R1T -.9162 CRT .7129 CRS .8014 CST .9905
S_ 2391.2 1_3 -.0_I4 RJ3 .9162 LSA 1510.5 MSA 250.7 SSA J6.7
S_I 23_.0 S_. 384.9 THA 179.58 ELl 1J_44.9 EL2 2|9.4 ALF 1|.93
FLIGHT TINE 124.00 ARRIVAL OATE HAR 28 1969
t_LICX:ENTRI( CONIC 01STANCE 294.95A
RL 147.68 LAL .OO LOL 61.78 VL 26.097 GAL 10.97 A2'L 8_.26t4C.A J17.98 SI4A 118.90 EC( .5045! INC 3.7394 Vl 30.|69
RP 107.72 LAP 3.50 LOP I79.81 VP 36.713 GAP -16.91 A2'P 91.76 TAL 152.28 TAP 2?0.26 RCA 82.69 APO I55.10 V2 35.179
RE 45.244 GL I3.40 GP -3.13 7AL 42.77 ZAP 3.I5 ETS 96._0 Z_ 151.43 ET[ 209.70 ZAC 95.32 ETC 166.80 CLP .3I
P1..AN_TOCENTRIC CONIC
C3 51.968 VHL 7,209 0LA 20.48 RAL J3.g6 RAO 651_.9 V[L J3.165 PTH 2.40 VI4P 10.876 OPA -5,83 RAP 2.72 _CC 1.8553
LNCH A2'I,ITH LNCH TIM_ L-I TIME IN| LAT INJ LONG IN| RT ASC IN| AZMTH IN| TII_ PC) CST TIM IN| 2 LAT IN| 2 LONG
90.00 S 9 8 3150.50 -26.71 107.24 _.91 _.24 6 I 39 2550.5 -27.79 98.74
90.OO _ 37 19 4397.81 6.38 I83.0_ 249.72 62.55 24 10 37 3797.8 2.63 176.39
IGO.OO 6 43 53 2844.78 -L_8.67 85.12 L_I._7 81.I7 7 3I 18 2244.8 -29.60 76.44
100.[30 0 9 II 4178.57 8.I3 166.00 248.77 61.14 J 18 50 3578.6 4.22 I59.39
110.OO 8 20 42 2541.g0 -33.64 6|.gO _62.O5 83.53 9 3 4 1941.9 -34.J7 53.70
110.GO 0 48 52 4054.20 IZ.45 155.99 246.I9 57.90 J 56 26 3434.2 8.12 147.56
DIFFERENTIAL COR/_CTION_ MI0-COLJ_J_ E_CUTION ACCURAC_ CRBIT 0ETERNINATION ACCURAC_
TOE-I .2049 TRA-2._I08_ TC3 -.253_ _AU .J877 S_T _4_9.2 _ 37I .8 SG3 170.5 ST 1165,4 SR 503,7 SS 1034.8
ROE -.3764 RRA .20_1 RE3 -.0942 FAU .01843 RRY -.054I RRF .0731 RTF" -._Y_L_O CRT ,7||6 CRS .8019 CST ,9901
FOE 1.2370 IRA 1.948_ FC3 -.5071 _P 7925 _ 2467.4 1_3 -.0_1 R13 .9"_2! LSA 1571.7 MSA 225.0 SSA 16.5
8OE 1.2623 8RA 2.6169 8C3 .2702 FSP -479 5(;I _439.3 S_2 371.2 THA 179.52 ELI 1185.9 EL2 209.7 ALF 10.85
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH BATE NOV 24 I968
HELIOCENTRIC CONIC
RL 147.68 LAL .OO
RP 107.75 LAP 3.Z§
RE 44.357 GL 14.ZJ
PLANE TOCF'NTR I C CONIC
C3 48.668 VHL 6.976
LNO4 AZNTH LINCH TIE
90.00 4 58 39
gO.O0 23 7 12
IOO.00 6 34 35
JOO.O0 0 17 53
I10.O0 B 13 30
110.OO 0 55 27
FLIGHT TIME 126.00
DISTANCE 301.782
LOL 61.78 VL 26.254 GAL 10.54 AZk 86.20 HCA 121.21 SMA 119.78 [CC ._9310 vl 30.J69
LOP 183.05 VP 36.814 GAP -16.07 AZP 91.97 TAL 1§1.94 TAP 273.15 RC4 84.67 V2 35.J69
GP -3.41 ZAL 42.72 ZAP 3.59 ETS 72.76 ZA£ 153.53 ETE 213.13 ZAC 97.14 CLP -!.|2
(_LA 21.33 RAL 13.76 RAO 6568.8 V_L |3.040 PTH Z.38 VHP 10.397 OPA -5.34 RAP 4.48 ECC l.BOJ0
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO EST TIN INJ 2 LATiNJ 2 L_NG
3171.11 -26.46 108.71 259.84 79.54 5 51 30 2571.1 -27.6.1 100.2,1
4344.31 4.68 180.05 248.9£ 62.04 24 19 36 3744.3 .90 173.40
2661.80 -28.49 86._ 260.24 _0.54 7 2_ 17 2261.8 -29.50 77.70
4128.85 6.49 163.22 247.97 60.76 I 26 42 3528.9 2.54 156.66
2552.31 -33,56 63.70 261,10 83.07 B 56 3 1952.3 -34.15 54.51
4011.11 10.88 151.64 245.31 57.39 Z 2 16 3411.1 6.50 145.26




DIFFERENTIAL C(_R[CTIONS MIO-_X_SE EXECUTION ACCURACY
TOE-I.2203 TRA-2.57BO TC3 -.2449 BAU .17L_ SGT 2507.5 SC,q 3_.2 SG3 185.5
ROE -.3433 RRA .1940 RE3 -.1003 FAU .01946 RRT -.0649 _F .0900 RTF -.9267
FOE 1.3159 FRA 2.O313 FC3 -.3462 BSP 8241 SGB 2535.0 R_3 -.0286 R13 .9268
8OE 1.2677 BRA 2.5853 BC3 .2647 FSP -526 SC,| 2507.6 SG2 357,5 THA ]79.46
LAUN(d4 OAT[ NOV 24 1968 FLIGHT TINE J28.[_
HELIC(ENTRIC CONIC 0|$TM_ 308.6(_
RL 147.68 LAL .00 LCL 61.78 VL _6.400 GAL 10.12 AZL 86.|3 _ 124.44 5444
RP J07.79 LAP 3.19 LOP 186.28 VP _.gO8 GAP -15.25 A_q= 92.19 TAL 151.62 TAP
RC 43.625 GL 15.05 GP -3.73 ZAL 42.74 ZAP 4.53 ETS 56.32 ZAE 155.62 [TE
PLAMETO¢_NTRI( C(_NIC
C3 49.669 VHL 6.7_8 DLA _,20 RAL J3,65 RAD 6_.7 VEL |2._Z4 PTH 2.36 VHP
LNCH AZMTH LNCH TII4£ L-! TINE IN] LAT IN] LOF_ IN] RT AS(: IN,/ AZFITH IN] TINE
90.OO 4 47 2 3195.18 -26.16 110.40 258.73 78.74 5 40 17
90.00 23 17 45 4288.38 2.89 176.91 248.24 61.82 24 29 14
100.00 6 24 ZI 2881.40 -2_.26 87.77 259.17 79.83 7 12 23
JO0.O0 0 27 3 4077.39 4.77 160.37 247.20 60.46 1 35 I
_10.OO 6 5 41 2564.40 -33.45 64.63 L_O.II 82.53 8 48 25
J10.00 1 2 13 _N87.15 9,26 149.27 244.45 56.95 2 8 21
OIFFERENTIAL CCgRIECTICI¢S NID-C.OUR_ EXECUTION ACCURAC_
ROE -.3101RRA .1844 RC_ -.I0_5 FAU .021054 RRT -.08)_ RRr .11_ R7F -.9314
FOE 1.405_ FRA 2.12"_1FC3 -.3894 B3P 8477 SC_ 2605.6 R_3 -.0338 RI3 .9315
6OIE 1.2743 BRA 2.5614 BE3 .2572 FSP -576 SGJ 2582.9 SG2 342.9 THA 179.35
ORBIT OETERNINATION ACCURAC_
ST 1212.3 SR 266.6 55 1064._
CRT .7128 ERS .8010 (ST .9905
LSA 1637.1MSA 216.6 SSA 16.4
ELI 12Z9.8 EL2 196.2 ALF 9.82
ARRIVAL DATE 4PR 1 1969
120.61 ECC .28231 INC 3.8716 vj ]o.169
276.06 RCA 86.56 APO 154.66 V2 35.15_
217,26 ZAC 98.93 ETC 167.19 CLP -2.5_
9.933 DPA -4.89 RAP 6.23 ECC 1.7516








ST 1261.3 SR 267.B SS 1138.5
CRT .7106 CRS .7985 CST .9907
LSA 1707.3 MSA 209.2 SSA 16.2
ELl 1275.9 EL2 186.3 ALF 8.77
LAUNCH DATE NOV 24 I¢)68
HELIOCENTRIC CONIC
RL 147.68 LAL .00
RP 107.82 LAP 3.12
RC 43.055 GL 15.94
PLAN[TC(ENTRIC CONIC
C3 42.949 VHL 6.554
LNCH AFHTH LNCH TIME
90.00 4 34 ]
90.00 23 _9 14
!00.00 6 13 J
IOO.00 0 36 51
110.OO 7 57 7
110,O0 I 9 15
FLIGHT TIME I_0.00 ARRIVAL DATE APR _ 1969
OISTANCE 315.432
LOt. 61.78 VL 26.536 GAL 9.73 AZL 86.05 H(A 127.67 $444 121.41 ECC .27211 ;NC ].9455 vl }0.t69
LOP 189.52 VP 36.995 GAP -14.45 AZP 92.41 TkL 151.35 TAP 279.01 RCA 86._7 APO 154.44 V2 _5.147
GP -4.09 ZAL 42.82 ZAP 5.77 ET$ 46.19 ZAE 157.63 ETE 222.25 ZAC 100.70 ETC 167,39 CLP -4.07
OLA 23.09 RAL 13.46 RA0 6568.6 VEL 12.819 PTH 2.33 VHP 9.484 0PA -4.51 RAP 7.96 ECC 1.7068
L-I TIME INJ LAT INJ lONG INJ RT AS_ INJ AZrMTH INJ TIME PO CST T|M INJ 2 LAT IN) 2 LONG
3223._8 -25.77 112._8 257.55 77.83 5 27 45 2623.4 -27.19 IO_.O0
4229.28 .98 17_.61 247.57 61.70 24 39 44 3629.3 -2.81 166.98
2904.16 -27.98 89.40 258.06 79.02 ? I 26 2_04.2 -29.21 80.81
4023.73 2.9£ 157.41 246.48 60.24 I 43 55 3423.7 -1.02 150.89
2578.50 -33.32 65.71 259.11 81.90 8 40 6 1978.5 -34.08 56.55
39_2.16 7.58 146.86 243.63 56.57 2 14 37 3322.2 3.1_ 140.60
DIFFERENTIAL CORRECTIONS NIO-_URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-I .2487 TRA-_.5242 TC3 -.2169 BAU .1404 S_T _651.0 S(.R 329.8 SG3 220.4 ST I_O7.6 SR 247.1 SS 1196.0
ROE -.2767 RRA .1771 RE3 -.1129 FAU .02180 RRT -.1118 RRIr ,1451RTF -.9361 CRT .7048 CRS .7932 (ST .9908
FOE 1.5044 FRA Z.2181FC3 -.4395 8SP 6814 S_ 2671.4 R_3 -.03gO R13 .9361 LSA 1777.7 M$_ 2132.1 5SA 15.9
_OE 1.2790 ERA 2.5_O4 8C3 .2445 FSP -635 S_I _651.3 ,_2 _27.7 TIM 179.19 ELI 1319.4 EL2 173.8 ALF 7.72
L_UNO4 DATE NOV 24 1968 FLIGHT TIN[ 132.00
HELIOCENTRIC CONIC 0ISTAN_E 322.249
RL 147.68 L_L .00 LQ. 61.78 VL 26.662 GAL 9.35 AZL 85.97HGI 130.89 SMA
RP 107,86 LAP 3.04 LOP 192,75 VP 37.075 GAP -13.68 AZP _,64 TAL 151.11 TAP
RC 42.657 GL 16.87 GP -4.51ZAL 42.9£ ZAP 7.19 ETS 39.95 ZAE 159,46 ETE
PLANETOCENTRIC CONIC
C3 40.492 Vt.¢ 6.363 0L_ 24.0| R/_L 13.20 R_O 65£8:6 VEL 12.722 PTH 2.31 VHP
LNC_ A21_TH _ TIN[ L-I TINE INJ I-AT INJ IJ_NG JNJ RT A_ INJ A214TH INJ TINE
90.OO 4 19 13 3257.02 -25.26 114.71 256.32 76,76 5 13 30
90.00 23 42 Z 4165.91 -1.O6 l?O.O_ 246.98 61.70 24 51 28
]00.0_ 6 0 21 29_.91 -27.62 91.3| 256.g0 78.08 6 49 12
JO0.O0 O 47 30 _9£7.25 1.05 154.5! 245.81 60,12 1 53 37
JIO.OO 7 47 43 2595.O1 -33.16 66.97 2_.08 81.J7 8 30 58
110.00 I 16 3_ 3875.92 5.83 144.42 242.84 56.26 2 21 I4
DIFFERENTIAL CORRECTIONS NIO-COJR_ EXECUTION ACCURACY
TDIE-J.26_ TR_-2.AgO0 TC3 -.1958 BAU .1242 _GT _716.0 SC.R 315.7 S(13 240.5
ROE -.2426 RRA .1723 RE3 -.1195 FAU .02523 RRT -.1525 _RF .igOl R1T -.9404
FOE 1.6153 FRA 2.3214 FC3 -.4_W_ BgP 9168 S¢_ 2734.5 RZ3 -.0455 R13 .9405
BOE 1.2851 ERA 2.4959 8C3 .2294 FSP -?(31 $411 2716.5 _ 312.0 THA 178.97
kRRIV4L 0ATE APR 5 1969
IL_.I6 ECC .26250 IN( 4.0260 Vl 30.169
282.00 RCA _0.09 APO 154.23 v2 35.135
2_8.26 ZAC 102.44 EtC 167.62 CLP -_.60
9.0510PA -4.19 RAP 9.68 ECC 1.6664








ST 1354.0 _R 224.3 SS 1257.7
CRT .6937 ER5 .7833 CST .9909
LSA 1_51.3 MSA 195.1 5SA 15.5
EL! 1363.1 EL2 J60.5 kLF 6.65
161
JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 4. 1968-69
LAUN(H CATE NOV 24 1968 FLIGHT TIME |34.00 ARRIVAL CArE APR 7 1969
HELI(XENTRIC CONIC
RL 147.6_ LAL .00
RP J07.89 LAP 2.95
RC 42.436 GL 17.86
PLANE TO(ENTRIC CONIC
C3 38.282 VHL 6.|87
LN_ AZMTH LNCH T|H_
90.00 4 ! 57
90.00 0 "0 41
100.00 5 45 58
I00.00 0 59 21
JlO.00 7 37 20
110.00 ! 24 29
OISTANCE 329.058
LOL 61.78 VL 26.780 GAL 9.00 AZL 85.89 HCA J34.12 _WA 122.87 ECE .25345 IN( 4.1147 vl }0.169
LOP 195,97 VP 37.148 GAP -J2.94 AZP 92.87 TAL |50.90 TAP 285.02 RCA 91.73 APO 154.0! VZ 35.123
GP -5.0J ZAL 43.18 ZAP 8.75 ET$ 36.03 ZAE 16|.03 ETE 2_5,42 24( J04.15 ETC |67.87 (LP -7.18
OLA 24.96 RAL 12.88 R_O 6568._ VEL |2.635 PTH 2.29 _HP 8.6_20PA -3.96 RAP IJ.38 £E( 1.6300
L-I T_I_ IN] LAT IN] LONG IN] RT ASC IN] A2_ATH |NJ TIH[ PO CST TIN IN] Z EAT IN] Z LONG
3298.2! -24.59 117.54 254.99 75.50 4 56 55 2698.2 -26.34 JO.3J
4096.37 -3.30 166.20 246.50 61.86 1 8 _7 3496.4 -7.04 159.51
2962.85 -27.15 93.56 255.69 76.98 6 35 21 2362.9 -28.67 85.09
3906.96 -l.00 151.00 245.22 6(3.12 2 4 28 3}07.0 -4.97 144.46
2614.46 -32.94 68.45 257.0_ B0.32 B 20 54 L_14.5 -33.93 59.35
3828.12 4.02 141.90 242.09 56.03 2 28 J7 3228.1 -.47 135.69
DIFFERENTIAL CCRR[CTIONS
TCE-J.2764 TRA-2.45|7 T(3 -.2713 BAU .|090
ROE -.2074 RRA ,1704 RE3 -.J265 FAU .02482
FOE 1.7406 FRA 2.4323 FC3 -.5613 BSP 9529
B0E 1.293J _A 2.4577 BE3 .2129 FSP -775
LAUNCH DATE NOV 24 1968
HELIOCENTRIC COMIC
MIO-CCOR_E EXECUTION ACCURACY
.%T 2777.3 Sr_ 30_.8 S(;3 262.8
RRT -.2088 RRF .2513 RTF -.9445
.%B 2793.8 R23 -.0530 R|3 .9447




ST 1400.5 SR J99.! SS 1324.6
CRT .6736 CRS .7652 CST .9910
LSA 1928.7 MSA 188.3 SS4 15.0
ELl |407.0 EL2 146.5 ALF 5.53
ARRIVAL 0ATE APR 9 J969
RL |47.68 LAL .00 LOL 61.78 yL 26._9 GAL 8.66 AZL 8_.79 _ 137.34 S_AA 123.54 £CC .24494
RP 107.93 LAP 2.85 LCP |99.20 VP 37.2|6 G_P -lZ'2t A_=93_]O TAL |50.73 TAP 288._A- _._8
RC 42.394 GL lB,9J GP -5.59 2AL 43.47 ZAP 10.42 ETS 33.57 Z_ 162.21ET£ 243.68 ZAC 105.83
PLAN_TOC_NTRI( (ON|(
C3 }6.506 VHL 6.025 DLA 25.96 RAL 12._0 RAO 6568.4 VEL 12.557 PTH 2.28 VHP 8._28 DPA -3.84
LN(J.I A2"NTH LN_H TINE L-Z TZlA_ IN] LAT IN] LONG IN] RT A.T_C IN] A2'NTH IN] TIH_ PO CST TIM
90.00 3 41 3 3350.82 -23.6fl 121.1! 253.54 73.95 4 36 54 2750.8
90.00 0 18 _ 4016.99 -5.84 161.74 246.17 62.24 ! 25 26 3417.0
100.00 5 _9 18 3001.83 "2_.52 _.29 254.40 75.67 6 19 20 2401.8
100.130 ! 12 55 _41._0 -3.2_ 147.39 _44.74 60.27 2 |6 _7 324|.2
110.00 7 _5 44 2637.53 -_2.67 70.19 255.97 79.32 8 9 41 2037.5
JlO.OO I 32 59 3778,26 2.12 139.30 241.41 55.87 2 35 _7 3178.3
OIFFERIENTI_L CORR1ECTION_
T02-l._837 TRA-_.4013 TC3 -.1339 BAU .0919
ROE -.1704 RRA .1719 RC3 -.1340 FAU .02680
FOE 1.8784 FRA 2._468 gO3 -.639} BSP |0093
BOE |.29_0 _RA 2.4074 BC3 .1894 FS_ -868
IN( 4.2136 VI 30.169
APO !53.80 v2 35.1il
£TC 168.|6 CLP -8.81
RAP 13.07 ECC 1.5975








ST 1438.9 SR 17i.l S! 1393.8
CRT .6350 CRS ,7314 CST .99J0
LSA L_OO2.3 M$A 182.5 SSA 14.2
ELl |443.| _L2 |3|,8 ALF 4.35
WI0-C(X_SE EE(UTION _CCURACY
s_T 28_Z.3 s_ 2_r_.2 _3 287.O
_T -.2883 _ .33A3 R_ -.9488
S(_ _37.4 R_3 -,0606 RI3 ,9489
.%1 E823.6 s¢,2 279.7 THA 178.27
LAUNCH 0ATE NOV 24 1968 FLI_T Tile 138,00 ARRIVAL C_TE 4PR 11 t969
HELIOCENTRIC CONIC OISTAN(E 342.658
RL 147.68 LAL .DO LOL 61.78 VL 26.990 GA_ 8.35 AZL 85.67 HCA 140.56 S_AA |24.!7 ECC .23701 IN( 4.325Z vI 30.|69
RP 107.97 LAP 2.75 LOP 202.42 VP 37.277 GAP :1|.5! AlP 93.34 TAL !50.58 TAP 291.13 RCA 94.74 4PO 153.60 V2 35.099
RE 42.534 GL 213.O3 GP -6.29 7AL 43.82 ZAP 12.21ETS 32.I0 2AE 162.91 £TE 252.77 ZAC 107.48 ETC 168.51 (LP -10.49
PLANETCX_ENTRIC CONIC
C3 34.577 VHL 5.880 OLA 27.00 RAL 12.05 RAO 65_.4 VEL 12.488 PTH 2.26 VHP 7.842 DPA -3.84 RAP !4.76 ECC J.5690
LNCH A_HTH LN(H TINE L-I TIME IN] LAT IN] LONG IN] RT AS(: IN] A_HTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
90.00 3 13 44 3423,9_ -22.|8 125.97 251.86 71.94 4 |0 48 2824,0 -24.45 118.03
90.00 0 42 13 3919.19 -8.90 J56.|9 246.16 63.0! | 47 32 3319.2 -12.4$ 149.31
!OO.DO 5 9 _ 30_1.21 -25.64 99.70 25_.02 74.09 6 0 13 2451.2 -27.58 91.43
100.00 J 29 16 3767.16 -5.71 143.30 244.44 60.61 2 32 3 3167.2 -9.59 |36.66
!I0.DO 7 12 41 266_.31 -32.30 72.27 254.89 78.14 7 57 7 2'065.3 -33.59 63.28
!10.O0 I 42 26 3725.83 .12 1_.56 240.82 55.82 2 44 32 3125.8 -4.37 130.35
DIFFER1ENT|AL (ORR[CTIONS
TDE-J.4608 TRA-2.5153 T(3 -.2867 BAU .|482
ROE -.J317 RRA .1767 RE] -.1434 FAU .02440
rO_ 2,1388 FRA 2.7747 rc3 -.6110 BSP 6639
BO£ 1.4667 8RA 2.52!5 8C3 .3206 F,_ -767
'LAUNCW OAT£ NOV 24 1968
HELI(XENTRIC CONIC
RL 147.68 LAL .(30
RP 108;0! LAP 2.63
RC 42..853 GL 21.24
PLANETOC£NTRIC CONIC
C3 33.038 _ _.748
LN(J_ A2_4TH LN(H TINE
90.00 2 26 !7
90.DO 1 25 15
1(30.00 443 45
|00.OO J 50 27
_0.00 6 _7 _4
110.00 ! 53 8
01FFER_NTIAL CORRECTIONS
TOE-1.3773 TRA-2.3616 TO3 -.135fl _lU .0_9
ROE -.0873 RRA .1878 RC3 -.1521_ FAU .0293!
FOE 2.2646 rRA Z.8484 rc3 -.7681 BSP 9478
_OE 1.3801 _RA 2.3691 BE3 .2036 FsP -994
MID-CO_SE E_¢ECUTION ACCURAO' ORBIT 0ETE_INATION ACCURACY
.%T 3115.5 SGe 286.8 S_3 324,0 ST 1645.3 SR !40.9 ss 154o,9
RRT "-.3269 I_ .4092 RTF" -.9474 CRT .5817 CRS .6695 CST .9934
SC_ 3128.6 R_3 -.J028 El3 .9477 LSA 2252.3 MSA 168.8 SS4 15,3
.%1 3116,9 _ 27_.9 THA 178.26 ELl 1647.4 E[,2 1!4.5 ALF 2.87
FLIGHT TIWE 140.DO ARRIVAL GATE APR 13 1969
0I$TAN(E 349.424
LCL 61.78 VL 27.084 GAL 8.0_ 42'1. 85.55 _ 143.77 SMA lg4.76 £CC .22953 IN( 4.4532 vl _0.169
LOP 205.64 VP 37.333 GAP -lO.B3 A2'P 93.59 TAL 150.47 TAP 294.24 RCA 96,12 APO 153.40 V2 35.086
GP -7.13 ZAL 44.28 ZAP 14,14 ETS 31 ._4 ZAE _63.05 ETE 262,06 ZAC 109.08 ETC 168.93 CLP -12.24
DLA _8.lO R,tL |1,49 RA0 6568.3 VEL 12.426 PTH 2.25 VHP 7.468 0PA -4.00 RAP |6,43 EC( 1.5437
L-I T;ME |Nj I.AT IN! LONG IN! RT AS( IN! AZMTH ;NJ TIM[ PO C$T TiN IN! 2 LAT IN! 2 LONG
3561.03 -|9.03 J_4.78 249.35 68.63 3 23 38 2961.0 -21.77 127.18
3759.15 -i3.69 146.87 246.945 £4.97 2 27 54 3159.1 -J6.95 139.72
31|7.81 -24.32 104.21 25J._8 72.06 5 35 43 25]7.8 -26.54 96.lJ
_617,59 L8.68 138._O 244.38 61,28 2 51 45 3077.6 -J2.44 131,54
2698.99 -31.80 74.77 253,74 76.74 7 42 33 L_99.0 -33.29 65.87
3669.18 -2.05 133.61 240.31 5_.87 2 54 17 _069.2 -6.51 J27.37
Ni0-COUR_ [_CUTION ACCURACY ORBIT O_T{RMINATION ACCURACY
.%T 300ff,3 _ _88.4 SG3 348.1 8T 1589.4 SR !O8.1 S$ 1584,4
RRT -.4840 RRIr .5_13 R1T -.9540 CRT .4002 CRS .5094 CST .9923
S(.,B 3019.1R_3 o.0986 R|3 .9544 LSA 2240.4 MS4 169.0 SS4 13.2
,$(,l _08._ .%2 252.1 THA 177.32 ELI 1589.9 EL2 99.0 ALF 1.57
162
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69)
LAUNCH CAT[ NOV 24 1968 FLIGHT TII4E 142.00 ARRIVAL CATE APR 15 1969
HELIOCENTRIC CONIC 0ISTANCE 356.183
RL 147.66 1.4L .00 LOt. 6|.78 VL 27.170 GAL 7.76 47L 85.40 HCA 146.99 SHA 125.31 It( °22257 IN( 4°6022 VJ 30.169
RP 106.05 LAP 2.51 LOP 208.85 VP 37.383 GAP -10.16 kZP 93.86 TAL 150.39 TAP 297.38 RCA 97.42 APO 153.21 VZ 35.073
RC 43.347 GL 22.55 GP -8.16 ZAL 44.83 ZAP 16.21 ETS 31.17 Z_ 162.60 ETE 270.82 ZAC 110.65 ETC 169.45 CLP -14.06
PLANE TOCENTRZC CONXC
C_ 31.733 VHL 5.633 DLA 29.29 RAL 10.83 RAO 65_.3 V1EL 12.374 PTH 2.23 VHP 7.||3 0PA -4.37 RAP |8.12 rC( 1.57_;_
LNCq AZNTH LNCH TIN[ L-! TIN[ INJ LAT
BZ.ZO O 49 2 _57.3! -17,.28
97.60 2 57 22 3442.58 -17.76
JOO.O0 4 '3 7 32'25.46 -21.88
100.(30 2 23 58 3549.65 -12.77
ilO.(30 6 39 45 2741.09 -31.S0
i10.[30 2 5 50 3606.78 -4.43
OIF'FERIENT I AL CORK_C TI (_N5
TOE-I .4031 TRA-2.30oJ9 TC3 -.1032 8AU .0822
-.0376 RRA .2047 RC3 -.1626 FAU .O3147
FOE 2.4857 FRA 2.9974 gC3 -.8587 8SP 9766
80_. J.403_o_¢rA 2.31_] 8C3 .|9_B FSP -1102
INJ LONG INJ RT AS_ INJ AZt4TH INJ TIM[ PO CST TIM INJ Z LAT INJ _ LONG
155.76 247.19 65.98 1 53 20 3257.3 -20.38 148.39
125.32 247.16 65.97 3 54 44 2842.6 -20.36 117.95
111.27 249.21 69.11 4 3R 32 2625.5 -24.53 103.47
131.01 244.93 62.74 3 23 8 2949.7 -16.32 124.02
77.86 252.54 75.04 7 25 26 2141.1 -32.84 69.07
130.34 239.97 56.07 3 5 57 3006.8 -8,85 124.05
NI0-(,OURS_E [XECUTICN ACCURACY ORBIT 0rTERMINATION ACCURACY
SGT 3050.7 S_R 503.5 SG_ 582.0 ST 1640.0 SR 81.5 SS 1667.I
RRT -.6|J8 RRF .6817 RIT -.9571 CRT -.0222 CR$ .0985 CST .9_25
_5.7 R23 -.|169 R13 .9577 LSA 2344.9 MS4 165.0 SSA 12.2
•11 _O56.4 _ 2_3.7 THA 176.50 ELI 1640.0 I:'L2 tql .5 ALF 179.94
LAUNCH OATE NOV 24 1968 FLI_T TINE 144.O0 ARRIVAL 0ATE APR 17 1969
HCLIOCIrNTRIC CONIC DISTANCE 362.927
RL 147.68 LAL .OO L(X 61.78 VL 27.250 ¢AL 7.50 A2eL 85._ H(.A 150.L_O S_4A 125.83 ICe .21609 IN(: 4.1794 Vl 30.J69
RP 108.09 LAP 2.37 LOP 212.07 VP 37.4_9 6AP --9.52 AZP 94.15 TILL 150.33 TAP 300.53 RCA 98.64 APO 153.02 v2 35.060
RC 44.0J1 GL 23,_ 6P -9.43 ZAL 45.49 ZAP 18.47 rT$ 3|.52 Z/_ 161.60 rTr 278.37 ZAC 112.19 [TC |70.It CLP -15.96
PLAN_ TO(ENTRI C C(_NIC
C3 _O.6_0 VHL 5.537 0LA 50.57 RAL J0.09 RAO 65_._ VIEL 1_.350 PTH 2.22 VHP 6.775 OP4 -4.99 RAP 19.83 ECC J .5046
LNCH AZNTH LNCH TINE L-I TINE INJ LAT INJ LCNG INJ RT A_ _NJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
77.96 O 13 50 3951.40 -18.23 163.L>Z 246.21 65.03 | 19 42 3351.4 -21.45 155.84
102.O2 3 26 31 3331.19 -18.72 117.50 246.20 65.02 4 22 2 2731 .2 -_J .43 1|O.|3
77.98 0 13 50 3951.40 -18.23 163.L_ 246.21 65.03 I J9 42 3351.4 -21.45 155.84
102.02 3 26 31 3331.19 -18.22 117.50 246.L=0 65.02 4 22 2 2731.2 -21.43 110.13
IJO.OO 6 17 47 2795.75 -30.07 81.78 251.18 72.93 7 4 2_ 2195.7 -32.11 73.16
IJ0.00 2 21 45 3534.83 -7.15 126.55 239.87 56.48 3 210 40 2934.8 -ll .51 120.16
OlFFERIENTIAL CORR[CTIC_N_ NIO-CO,_SIE IrXECUTICN ACCURAOf ORBIT 0£TERMINkTION AC.CURAC.',"
TO_-I ,4332 TRA-2.25_ TC3 -.0739 8M,J .076_ ,_T 5088.9 _ 3_1_._ _3 419.0 ST 1691.0 SR 85.7"$$ 1789.5
ROE .0206 RRA ._J_$ RC3 -.17_$8 FAU .0_$380 RRT -.7_99 _ .799"Z R1T -,9600 CRT -.6825 CR5 -.5911 (ST .9927
FOE 2.7425 FRA 3.1523 FC3 -.9545 8SP 10044 S_ 3107.4 _3 -.1383 RI3 .9609 LSA 2458.2 NSA 162.J SSA II .O
BOE 1.4334 8RA 2.2653 B(3 .1907 FSP -JL_J SGI 5098.8 S_2 250.5 THA 175.40 ELI 1692.0 EL2 6_.6 4LF 178.02
LAUNO4 D_TE NOV 24 J968 FLIGHT TINE 146.00 ARRIVAL DATE APR 19 1969
RELIO([NTRIC CONIC OIST_N(E 369.654
RL 147.68 LAL .0_ LOt. 61.78 VL 27.324 GAL 7.26 _ZL 85.01 PICA 153.41 S_44 J26.31 ECC .21007 INC 4.9948 Vl 30.169
RP 108.13 LAP 2.23 LOP 215.28 VP 37.470 G_P -8.90 AZP 94.47. T4L 150._0 TAP 303.70 RCA 99.77 _PO 152.84 V2 35.04?
RC 44.6_ GL 23.60 GP -|1.03 _AL 46.28 Z_P 20.97 ET$ 32.37 Z_E 160.08 [TE 284.50 ZAC 113.68 ETC 170.96 CLP -|7.94
PLANE TO_NTR |( CONIC
C3 79.839 VHL 5.463 OLA 31.96 R4L 9.19 RAO 6568._ VEL J2.297 PTH 2.21 VHP 6.458 OPk -5.96 R_P 21.60 ECC f.49Jl
LNCH AZMTH LN_PI TIM[ L_'I TIN[ INJ LAT INJ LONG INJ RT AS( INJ A_elMTH INJ TIN([ PO CST TIN INJ 2 LAT INJ 2 LONG
74.46 23 41 _8 4022.26 -19.22 169.06 245._ 63.94 24 48 41 3422.3 -22.57 f61.70
103.52 3 47 33 3246.71 -19.21 !11.62 2_5.26 63.93 4 41 42 2646.7 -22.56 104.26
74.46 23 41 38 4022.26 -19.22 169.06 245.26 65.94 24 48 4J _422.3 -22.57 161.70
105.52 3 47 35 3246.71 -19.21 Jli.6_ 245.2_ 63.9_ 4 41 42 2646.7 -22.56 104.26
110./30 5 48 35 2872.14 -28.42 87.|I 249.52 70.16 6 36 27 2272.1 -_0.86 78.76
llO.O0 2 43 45 3444.83 -10.50 121.73 240.19 57.28 _ 41 I0 2844.8 -14.74 115.19
O;F'FERENTI_L CORRECTIONS NID-C.OJRSE E_ECUTION ACCURACY CRBIT 0ETIrRNINAI"TCN ACCURACY
TDE-l.4751 TRA-2.1976 TC3 -.050! 8AU .0790 5_T 3127,5 _ 400,4 _3 459.7 ST 1748.8 SiR J38.2 55 1911.3
RI_ .0925 RRA .2647 RC3 -.1916 F4U .0_o02 RRT -.8208 _ .8871 RTI r -._26 CRT -.9524 CR$ -.9108 CST .9930
roe 3.0480 FRA 3.31_6 FC3-l.O4r_O 8.%° 10185 _(_ 31fl3.0 _ -.1624 RI3 ,9_38 LSA 2589.3 NSA 160.4 $SA 9.7
601[ 1.4780 _RA 2.2135 _C3 .1980 FSP -1342 S_I 3144.8 Sr_ 227.4 THA 173.97 ELI 1753.8 EL2 42.0 .ALl _ 175.69
LAUNCH OAT[ NOV 24 1968 FLIGHT TINE |48,00 ARRIVAL 0ATE APR 2_ 1969
HELIC(ENTR|C CONIC 0ISTAI_E 376._
RL |47._ LAL .O0 LOL 61.78 VL 27._J1 GAL 7.03A2'L 84.74 PICA
RiP |08.17 LAP 2.O9 LOP 218.48 VP 37.507 GAP -8._ A2'P 94.83 TAL
RC 45.618 GL 27.43 GP -13.O9 7AL 47.25 ZAP 2_,77 £TS 3_.74 ZA_
PLAN[ TOCIrNTRI ( C(_N[(
C3 29.3J_ VHI. 5.414 0LJ 33.57 RAL 8.10 RAO 6568.2 VEL JZ.276 PTH
LN(.H 42747H LN(H TINIE L-I TINIE INJ LAT .rNJ LON_
71.16 23 1_ 50 4084.23 -_3.25 174.37
108.64 4 4 40 3175,87 -_0.23 I0_.73
71.16 23 J_, 50 40_4.13 -20.25 174.37
106.64 4 4 40 3175.87 -_.23 106.73
110.OO 5 0 _ _O04.?0 -25.04 95.94
110.00 3 23 J 3303.39 -15.58 ll3._V'Z
DIFFERENTIAL C,O_t_EC T IONL_
TD[-1.5215 TRA-2,I_|3 TC3 -.0"217 Bt4J .0_3_
ROE .1847 RRA .3130 RC3 -.211_ FAU .0_841
rO_ 3.4013 FR_ 3,4_ FC3-I.1343 BSP 10423
BOr J.5327 8RA £.1341 8C3 .2126 F'_P -J479
156.61 _4_ 126.75 ECC .20450 INC 5.2643 Vl _0.169
150.29 TAP _06.90 RCA 100.83 APO 152,68 V2 35.033
158.04 rTE 288,49 ZA( 115.14 ETC 172.11 CLP -2'0.02
2.21 _ _.167 OPA -7,_8 RAP 23,46 ECC | .4624
INJ RT AS( INJ AZNTH INJ TINE PO (ST TIN [Nd 2 LAT INJ 2 LC_IG
244._k_ 6_.63 24 2_ 55 3484.2 -23.75 167.02
244._I 6_.62 4 57 _6 2575.9 -23.73 99.39
244.3_ 6_,63 24 23 55 3484.2 -23.75 167.02
244.35 62.62 4 57 36 2575.9 -23.73 99.39
246.86 65,94 5 50 41 2404.7 -28.07 88.07
241.63 59.18 4 18 4 2703.4 -19.55 107.0fi
NIO-COURS[ [_ECUTION ACCUR4CY ORBIT OETERMIN_TION ACCURACY
_T 3149.7 SGR 4_.7 S_3 502.3 ST 1803.3 SR 229.! SS 2042.6
RRT -._Z! RRF .94L_6 R1T -,9650 CRT -.9963 CRS -.9805 CST .9933
S(_ _|89.0 _3 -,J847 RJ_, .9669 LSA 2729.6 NSA 160.4 SSA 8.3
•11 3180.5 .12 2_2.7 THA 172.01 KL.I 1817.7 EL2 19.6 *. I_ 172.'e9
163
JIlL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69b
LAUNCH 0A_E NOV 24 J968
HIELIOCENTRIC _ONIC
RL ]47.68 LAL .IX]
RP |O5.2! LAP 1.93
RC 46.944 _L 29.58
PLAN[TC(ENTRIC _ONIC
C3 19.173 VHL _,401
LNC_ AZMT_ LNC_ TINE
67.78 22 _bO 24
IJ2.22 4 19 15
67.78 22 50 24
112.22 4 19 15
67.78 22 50 24
112.22 4 19 15
FLIGHT TII_ 150.00 ARRIVAL CAT[ kPR 23 ]969
0ISTANCE 383.051
LOL 61.78 VL 27.453 GAL 6.81 AZL _4._9 PiCA 159.81 SN* 1_7.16 ECC .I9937 INC 5.6| 36 Vl 30.J69
LOP 221.69 VP 37.540 GAP -7.70 A?P 95.17 TaL 150.29 TkP 310.11RCA 101.81APO 152.52 V2 35.020
GP -1fl.82 ZAL 48.46 ZAP 27.02 [TS 35.71 ?AE I55.38 £T[ 250.99 ZAC 116.56 ETC 173.68 (LP -22_19
OLA 35.42 RAL 6.74 RAO 6568.2 V[L 12.270 PTH 2.21 VHP 5.909 0P4 -9.46 RAP 25.52 £CC 1.460|
L-I TINE INJ LAT |NJ _ INJ RT AS_ INJ AZNTH INJ TIMC PO CST TIN INJ E LAT INJ 2 LONG
4143.75 -21.50 179.64 243.50 61.01 23 59 Z8 3543.7 -25.00 172.33
3113.92 -21.29 102.48 243,50 61.00 5 11 8 2513.9 -24.99 95.18
4143.75 -21.50 179.64 243.50 61.01 23 59 28 3543.7 -25.00 172.33
_113.92 -21.Z9 |02.48 243.50 61.00 5 IJ 8 2513.9 -24.99 95.18
_143.75 -21.)0 179.64 243.50 61.0I 23 59 28 3543.7 -25.00 172.33
3113.92 -21.29 I02.48 243.50 61.00 5 11 8 2513.9 -24.99 93.18
01FFERENTIAL CORRECTIONS MI0-(._URSI[ EXECUTIOI ACCURACY
TOE-1.5868 TR_-2.0622 TC3 -.0019 6AU .09_3 S_T 3168.5 SGR 645.7 .SG3 545.9
ROE .3101 RRA .3794 RC3 -.2358 FAU .040_ RAT -.9183 #RF" .97X] RT_ -.9670
F0E 3.8205 FRA 3.5889 FC3-1.1977 _SO 10579 SGe 3233.6 R23 -.a304 R13 .9701
1,6168 BRA 2.0968 B(3 .2358 FSP -|6|3 SG| 32_3._ _ _fll o3 THA 169.33
LAUNO4OATE bK)V 24 1968
ORBIT 0ETERNINATION ACCURACY
ST 1866.0 SR 360.8 SS 2189.6
CRT -.9995 CRS -.9959 CST .9935
L$A 2894.8 NSA |62.0 SSA 6.9
ILl |_00.5 EL2 11.1ALF 169.06
/-_LIOEENTRIC CCNIC
FL|_T TII_ J52.00 AR_eIVAL 0ATE APR 25 1969
OlSTANCE 369.720
RL 147.68 LAL .00 LCL 61.78 VL
RP 108.25 LAP 1.78 LOP 224.89 VP
RC 48.205 GL 32,a0 GP -19.53 ZAL
P|.ANETO(ENTRI( CONIC
C3 29.3_4 _ _.439 OLA 37.6_ RA.L
LNC/'I A_4TH LN_H TIHE L-I TIME INJ L_T
64.12 _ 23 46 420_.18 -_._
115.88 4 3J 45 3059.49 -Z'_._6
64,11 12 13 46 4_05.1B oL_.38
115.88 4 31 45 _059.49 -_._._N_
64.12 _ Z_ 46 4105._8 -2Z.38
J15.88 4 31 45 _59.49 -ZZ._6
OIFFERENTIAL C011Rl[CTIONS
T0_-1.6781 TRA-1.9854 TC3 ,0116 _J_. .I049
R01[ .4_ RRA ,4690 RC3 -.2650 _AU .04|54
rOE 4._05_ FR_ 3.6516 F(3-J.2157 _SO 10760
1.7_85 BRA 2.0401 _1(3 .2653 FSO -17_5
LAUNCH 0ATE NOV 24 1968
I._LIOCENTR|C CONIC
RL 147._8 LAL .00
RP 108.29 LAP 1.61
RC 49.590 GL 35.51
PLAN[TOC_NTRIC CON|(
(.3 30.926 VHL 5.361
LNO4 AZMTH LN(H TII_[
59,94 21 54 0
120.06 4 42 1
59.94 21 54 0
1_0.06 4 42 1
59.94 21 54 0
120.06 4 42 i -_3.39
27.509 GAL 6.62 AZL 83.91 _ 163.01 _.4_ 127.54 ECC .19465 IN( 6.0880 Vl 30.169
37.568 G_P -7.I_ A_P 95.8_ T_q. 1_0.31 TAP 313.33 RCA 102.72 APO I52.37 v2 35.007
50o0_ ZAP 50.90 ITS 38.39 Z_ 151.B6 ETE 291.962AC 117.93 £TC 175.90 (LP -24,44
4.97 RAO 6_:8._ Vl[L 1Z.287 PTH 2.21 VHP 5.703 0P4 -12.4? RAP 27.92 EC( 1.4869
INJ L._N0 INJ RT A.SC JNJ A_TH INJ TIM[ PO (ST TIN _NJ 2 LAT INJ 2 LONG
J85._5 Z4Z.?O _.93 23 33 52 _05._ -26,32 178.03
9_.?? 241.69 58.92 5 _ 44 2459.5 -26.31 91,55
J85.23 242.1'0 58.93 23 33 52 .3605.2 -26.32 178.03
9_.77 24_.69 58.92 5 _ 44 2459.5 -26,31 91.55
J_5.15 242.?0 36.93 23 _3 S2 3605.2 -26,32 178.03
98.77 _42._J 58.91 5 _'_ 44 2459.5 -26.31 91.55
MID-(.CIJRS_ EXECUTION kCO_ACv CR_IT 0£TERNINATION ACCURACY
SGT 3177.7 SGR B(O.O S(,3 585.4 ST I937.l SR 550.0 SS 2347.5
_T -.93_6 RRF .9_78 RTF -.9_88 CRT -.9971 CRS -.9993 CST .9939
3_92.J 223 -.2058 R13 ,9737 LSA 5088.5 NS_ 165.5 $$A 3.4
S(,I 3279.5 .%2 287.6 THA 16_.63 ILl EO13.3 EL2 40.0 ALF 164.19
FLI(_4T T II_ |54.00 ARRIVAL OATE APR 27 1969
01STANCE 396.366
LOt. 61.78 VL 27.560 GJL 6.44 A?L 83.13 H_A I66.21 S_A 127.89 ECC .19033 INC 6.7741 Vl 30.169
LOP 226.08 VP 37.594 GAP -6._6 A_ _,58 TAL 150,34 TAP 316.55 RCA 103,55 APO 152.23 v2 34.994
GP -24.77 ZAL 52.12 ZAP 35.8I ETS 41.95 7A£ 146.98 [TE 291.68 7AC 119.19 £TC 179.19 CLP -26.73
DLA 40.37 RAL 2.52 RAO 6_68.2 VEL 12.34I PTH 2.23 W.IP 5;587 OPA -16.88 R_P 30.97 [CC 1,5090
Lol TINE INJ LAT INJ LONG ]NJ RT A,_ INJ AZ_4TH |NJ T_NE PO (ST TIN INJ 2L4T INJ Z LONG
4273.65 -23.40 191.67 241.93 56./2 23 5 13 _673.7 -27.68 184.59
3013.28 -23.39 95.62 241.93 56.11 5 32 14 2413,3 -27,66 88.55
4273.65 °23.40 I91.67 241.93 56.12 23 5 13 3673.7 -27.68 184.59
5013.28 -23.39 95.62 241.93 56.I1 5 32 14 2413.3 -27.66 88.55
4273.65 -23.40 191.67 241.93 56.12 23 5 13 _673_7 -27.68 184.59
5013.28 95.62 141.93 56.1I 5 32 14 2413.3 -27.66 88.55
OIFFER[NTI4L (.CRRECTIONS NI0-(X)UR,_ £XECUT|0N ACCURACY
TOE-1.8196 TR4oi,8996 TC3 .0169 8AU .JL_Z8 S_T 3160.1SGR |I?0.7 ,%3 610.5
ROE .7712 RR4 .5872 RC3 -.2965 FAU .04103 _Y -._4_)_ RRr ._45 RIT -.9/'04
F0E 4.8410 FRA 3.5782 FC3-1.1487 6S ° 1J053 _ 3_.B _) -.1976 RJ3 .9782
1.9763 _RA 1,9883 8C3 .2970 FSP -1821 S_1 3371.! SGZ 346.1 THA 160,52
tAUN_ 0ATE NOV 24 1968 FLIt_IT TII_ 1_.00
P_LI(X_NTRJC CON|C 0ZSTANC[ 40_.g_8
I111. 147.68 L4L .O0 LCt. 61.78 VL 27.607 OAk 6.27 AZL 82.14 _ 169.40 _A 1_8.21ECC
RP 108.33 LAP 1.44 LOP 231.28 VP 37.616 GAP -6.0Z AZP 97.73 TAL 150.38 TAP 319.78 RCA
RC 31.091GL 39._ GP 32.49 ZAL 55.13 ZSP 42.40 ETS 46.65 Z_E 139.78 ETE 290.67 7AC
PLANr.TO_[NTRIC CONIC
C3 34.160 _ 5.845 OLA 43.9_ RAL 3_8.82 RAO 65_.3 VEL IZ.471 PTH 2.26 W_P 5.655 0PA
LNO4 A_TH LN(,H TIME L-| TIME INJ tAT INJ _ INJ RT A_ INJ AZNTH INJ TI_
54.90 21 18 3 43_6.63 o24.13 199.51 241.12 5_.12 22 50 40
125.10 4 48 18 L_J_0.40 -24.J2 93,3_ 241.Jl 5Z.I1 5 38 9
54.90 Zl IB 3 4356.63 -24.13 199.51 _I.12 52.12 L_ 30 40
123.10 4 48 _ _J_0.40 -_4,J2 93,32 241,ll 52.11 5 38 9
54.90 21 18 3 4356.63 -24.13 199.51 24i.12 52.12 22 30 40
125.10 4 48 _ 19_0_40 -24,I2 93.3_. 241.11 5Z'IJ 5 38 9
DIFFERENTIAL (.C]_CTI(3NS M|0-CC]UI_ _]_JTJ(_l ACCURACY
T0_-2.0722 TRA-I._O_7 TC3 .0094 _ ,J45| _T 3|_5,4 _ |616o6 ._3 5_.4
ROE 1.2_45 RRA .7500 RC3 -.3176 r_J .03678 RRT -,9555 _ ._7_ RTF -,97_
FOE 3.34_3 FR_ 3.231_ FC3 -.9321 8_P 115_! ,%8 3572.1R_3 -.1736 RI3 .9641
_0[ 2.4172 eRA 1.9449 0C3 .3178 F,SP -1804 _I 3546.3 .%8 421P.5 THA 153,72
CR_IT 0£TERNIN_TION ACCURAC_
ST _0_7.0 S_ 829.5 ss z5o7._
CRT -.995I CR$-1.0000 CST ,9943
LSA 3324.9 MSA 170.9 SSk 4.0
ELI 2188.8 £L2 76.2 ALF 157.81
ARRIVAL DATE APR 29 1969
.18640 IN_ 7.8628 Vl 30.169
104.31APO 152.11 v2 34.980
120.16 £TC 184.34 CLP -28.90
°23.48 RAP 35.35 ECC l.sbrL_z








ST 2160.7 SR 1255.9 SS 2638.8
CRT -.9941 (RS-I.O000 CST .9949
LSA 3630.l NSA 177.9 SS_ 2.7
ELl 2496.4 £L2 117.5 ALF 149.90
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JPL TM 33-99 EARTH-VENUS TRAJECTORIESIVOL. 4, 1968-69
LAUNCH DATE NOV 24 1_8
HEL I(XENTRIC CONIC
RL 147.68 LAL .00
RP ]08.38 LAP J.Z7
RC 52.697 GL 46,33
PLANE. TOCENTR I C CONIC
C3 42.445 VHL 6,515
LNCH AZNTH LNCH TII4E
48.61 20 29 49
131.39 4 45 59
48.61 _ 29 49
131.39 4 45 59
48.61 20 29 49
131.39 4 45 59
FLIGHT TD,_ 158.00 ARRIVAL CATE HA_" | 1969
01STANCE 409.581
LOL 6].78 VL 27.649 GAL 6.13 AZL 80.13 H_4 172.56 SMA ]28.50 ECC .]9296 INC 9.8709 Vl 30.169
LOP 234.47 VP 37.634 GAP -5.49 4ZP 99.79 TAL J50.41 TAP 322,99 RCA 105.00 APO 15! .99 V2 34.967
GP -44.31 ZAL 59.82 ZAP 51.88 ETS 53.04 2'AE "128.54 ETE 290,25 7AC 120.29 [TC 192.9Lq CLP -30.37
DLA 48.67 RAL 352.47 RAO 6568.6 _[L J2.799 PTH 2.33 VHP 6.2133 0PA -33.40 RAP 42.83 £CC 1.6995
L-I TIME |NJ LAT IN] LONG IN] RT .tSC IN] A2)4TH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG
4469,78 -23.71 209.77 239.76 46.|6 2J 44 IB 3969.B -29.]1 203.59
2976.93 -23.70 92.60 239.75 16.|5 5 35 36 2376.9 -29.10 86.42
4469.76 -23.7J _ 2'09.77 239.76 46.16 21 44 18 3869.8 -29.11 203.59
2976.95 -23.70 92.60 239.75 46.15 5 35 36 2376.9 -29.]0 86.42
4469.78 -2.3.71 ?09.77 2.39.76 46.|6 2! 44 18 3869.8 -29.11 203.59
2976.93 -23.70 92.60 239.75 46.15 5 35 36 2376.9 -29.10 86.42
DIFFERENTIAL _CT;ONS NI0-CO, IR_E EX[CUT|ON 4CCUR/I_v CR()IT 0ETERNINATION ACCURACY
T02-2.6444 TRA-|.6987 TC.3 -.02|5 BAU .1626 SGT 3244.4 _ Z'Z!3.2 _3 506.3 ST 2422.6 SR |900.5 SS 2653.6
ROE 2.1267 RRA ,8435 RE3 -,2858 FAU ,02503 RRT ",958! RRr ,9976 R1T -,9751 CRT -,9944 CRS -.9998 CST ,996]
FOE 5.5230 FRA 2.4108 F'C3 -.5106 BSP 12548 S_ 3_7.4 /_`3 o.I`316 R13 .99|! LSA 4060.6 NSA !85.2 SSA ].4
BOE 5.3935 BRA 1.8966 94`3 .2866 IrSP -1545 SGI 3891.7 S,G2 5_..3 TH4 146.12 ELI 3075.0 EL2 158.2 ALF" 141 .92
LAUNCH OAT[ NOV 24 1_68 FLIGHT TINE !60.00 ARRIVAL DATE MAY 3 1969
H£LIOCENTRIC COqIC 0I$TANCE 416.126
RL 147.68 LAL .00 LO. 61.78 VL 27.687 GAL 6.00 AZL. 75.|6 I,,ICJ 175.73 SNA 1_8.76 ECC .J7972 INC14.8405 VJ ]0.169
RP 108.42 LAP 1.09 LOP 237.66 VP 37.6_O GAP -4.98 AZP |O4.80 TAL J50.4`3 TAP 326.!6 R(A J05.62 APO |_1.90 V2 34.954
RE 54.39e GL 55.80 GP -62.48 ZAL (57.82 ZAP 65.7_ [T$ 65.5`3 ZAE J|0.39 EYE 296.59 ZAC 1J8.39 ETC 211.20 CLP -27.]3
PLANE TOCENTRIC CONIC
C3 72.70i VHL 8.526 0LA 54.37 RAL .339.45 R_0 6569.4 VEI. J.3.930 PTH 2.54 VHP 8.495 0PA -47.O5 R4P 59.43 ECC 2.]965
LNO_ ATNTH _ TINE L-I TIME INJ I.AT INJ _ JNJ RT A_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG
4J.43 19 15 3d 4652,81 -18.8.3 L_.3.|6 235..32 37.98 20 33 11 4052.8 -25.05 218.16
138.57 4 16 17 3057,96 -18,81 _,L_ 2.33,_0 .37,98 3 7 15 2457,9 -25,04 90.26
41.43 19 15 _1_ 4652.81 -18,8.3 ZZ.3.16 235,.32 37,98 213 .33 1! 4052,8 -25.05 218.16
138.57 4 16 17 3057.86 -18,8| 95._ 2.35.50 37.98 5 7 15 2457.9 -25.04 .90.26
41.43 J9 15 30 465Z,91 -|B.8`3 _.3.16 _.3.3,52 37,98 _ 33 Ji 405_.8 -25.05 218,16
J_.57 4 16 17 3057.36 -|8,8| 93,_ Z.3_._0 37.98 5 7 !5 2457.9 -25,04 90.26
DIFFERENTIAL CORI_CTIOI_ N|0-COJ_ IE_EOUTICN ACCURACff CRBIT OETERNINATION ](CURACY
T02-4.6840 TRA-1.5713 TO3 -.08(hi BAt,/ .1448 SGT 36.35.2 SGR 2569.8 S_3 292.5 ST 3194.2 SR 2485.0 SS 2335.2
ROE 3,6866 RRA ,3642 RC3 -,1214 FALl .003P'4 _RT -,9578 F_RF ,o_j24 RTT" -._5_ CRT -,9957 CRS -,9994 CST .9984
FOE 4./_37 FRA 1.049_ F'C`3 °.0442 _SP 14473 S_ 4451.B R_3 -.0725 RI3 ._73 LSA 4668.7 NSA 186.7 SSA .6
BOE 5.9608 _RA I._9_ 643 .1489 FSP -956 _1 4409.9 _2 609._ THA 145.14 ELI 4042,9 EL2 |B! .4 ALF 142.|fl
LAUNI_H O_TE NOV 24 1961_ FLIGHT TIM( 162,0_ ARRIVAL D&TE M4Y 5 J969
H(LI(XENTRIC CONIC 0ISTANCE 42_.417
RL 147.68 LAL .OO LCt. 61.78 VL 27.721 GAL 5.93 4_L 45.8! H(A 178.69 SNA 128.99 ECC .17733 INC_14.1869" V! 30.]69
RP IO8.45 LAP .91 LOP 240.85 VP 37.664 GAP -4.53 AZP 134.!8 TAL !50.29 TAP 328.99 RCt, 106.12 APO 151.87 v2 34.942
RC 56.186 GL 60.50 GP -73.45 ZAL 81.70 ZAP 82.83 [15 161.81 ZAE 78.74 ETE 28.42 ZAC 116.67 ETC 520.40 CLP 64.0]
PLAN_ TO_ENTRIC CONIC
C3 487.554 VHL 22.08! 0LA 49.5! RAL 318.08 RAD 6572.3 _L 24.675 PTH 3.33 VHP 25.649 0PA -50.18 R4P 109.85 ECC 9.0239
LNCH ATNTH LNCH TINE L.-I TII,_ INJ I.AT INJ LONG IN] RT AS_ IN] _2'NTH IN] TIN_ PO CST TIM IN] 2 LAT IN] 2 LONG
47.52 18 9 4 4914.77 -2.03 229.80 226.36 40.92 19 3(3 59 4314.8 -8.I0 224.98
132.48 2 32 25 3404.63 -2.02 IJ0.g0 22_._4 40.52 3 29 9 2LqO4.6 -8.08 106.07
47.52 !e 9 4 49J4.77 -2.03 229._ _'_6._ 40.5Z 19 _ 59 4314.8 -8.JO Z24.98
132.48 2 32 25 3404.63 -2,02 llO.gO LP26.34 40.52 3 29 9 2904.6 -6.08 |06.07
47.52 18 9 4 4914.77 -2.0.3 229.80 _._ 40.52 19 _(] 59 4314.8 -8.I0 224.98
13_.48 2 .32 25 3404.63 -2.02 IIO.gO L_26.34 40.52 3 29 9 29(_4.Po -8.O8 106.07
OIIrF[R[NTIAL CORRI[CTION$ NJ0-_ EXECUTION ACCURACY ORBIT OETERNIN;tTION ACCURACY
T0_-8,2527 TRA ,9831 TC3 -.1727 BAU 2,0579 SGT 2)06,9 _R 4055,8 S¢,3 8"/,9 ST 2144,8 SR 3855.7 S5 2137.5
RD-14,8476 RRA-I ,2_49 RC3 -.L_o43 FAU-,04077 f_tT ,9562 RRF -,9968 R1T -19762 CRT ,9956 CRS ,9997 C5T .9976
FDE 3.7165 FRA .1176 FC3 .0724 _SP 15907 SG_ 46_.0 _ .0080 R13 -.999_ L:S_ 4899.5 MSA 175.0 SS_ |.0
_O£16._7! _RA !.5784 Be3 .3157 FSP -315 S_I 4628.3 _ 591,6 TH4 60.94 _'L! 4408.7 EL2 175.0 ALF 60.97
LAUN04 D4TE NOV 24 1968 FLIGHT Tile |_,00 AI_RIVkL DATE MAY 7 1969
hTLIO_ENTRIC CONIC OI$Tk_ 42_.`3_
RL 147.68 LAL .00 L.OL 61.79 VL 27.75I GAL 3.72 AZL I07._NS HC_ 182..36 _44 J29.20 ECC .17378 IN(17.9572 VI 30.169
RP IO8.49 LAP .7.3 LOP 244.0.3 VP .37.674 GAP -.3._ AZP _,O_ T14. I_0.70 TAP 3.35.07 RCA 106.75 APO 1_I .66 V2 34.929
RE 58.051 GL -59.69 GP 78,46 7AL 71.73 ZAP 78.47 [TS _MT.I0 7AE 101.70 ETE 5_.31 74( 86.39 rTC 127.73 CLP -2,07
PLANE TOCENTRIC CONIC
43 97,248 _ 9,96J OLA -49,16 RAL 40,58 R._ 6fN_),9 MEI. 14,785 PTH 2,67 VHP J3;gI0 0PA 73,62 RAP 302,24 r.CC 2.6005
LNCH A2'NTH LNCH TINE L-I TII4_ INJ I.AT INJ _ INJ RT ASC INJ A2'NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
47.97 11 41 29 20"Z_.I_ 14.I9 50._0 L_J7.94 I.37.58 12 15 18 !428,? 20.02 45.28
132.03 19 58 10 581.3.19 14,20 270,29 L_7.98 1.37.58 21 35 3 5213.2 20.03 264,97
47.97 II 41 29 _0'2_,72 14.19 _0._0 _JI_94 J`37.58 lZ 15 18 1428.7 20.02 45.28
132.03 19 58 lO 58i`3.19 14.L_ 270.29 _7.9_ 137.38 21 35 3 5213.2 20.03 264.97
47.97 11 41 _ _O23.72 14.19 _0._0 L197.94 137.58 12 15 18 1429.7 20.02 45.28
132.03 19 58 10 5813.19 J4._ 270.L_ _7.9_ 1.37.38 21 35 .3 5213.2 20.03 264.97
OIFF[I_NTIAL CORR[CTI_N_ MIO-COU_ _](E_)T|(]q ACCUR4CY Cleft DETERNINATI_N ACCURACY
TO_-I .4410 TRA-4._I147 TC.3 -,|4`3_ _U .Jg07 _l_T 4|M.| _ _N_34.0 S_3 152,3 57 148J .3 SR _01 .1 55 673.8
ROE .2401 RRA-Z.9997 l_h_.3 .0_Ol F_KJ-.00_7.3 _ ,_I_.33 _ -.985.3 RTr -.99_0 CRT .7|39 CRS .8622, CST .9702
rOE .33_4 FRA 1.9714 rC.3 .0_4.3 B_P 147_ Sr_ 4930.6 RE.3 -,0237 RI3 -.9997 LSA 1737.0 MSA 522.9 554 .9
BOg 1.4609 BRA 5,457J BC3 ,1467 IrSP -465 _1 489.3,9 _G2 600,8 THA 31,87 ELl 1602,2 EL2 518.7 ALl r 23.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69J
LAUNC_ DAT£ NOV 24 1968 FLZGHT Title 166.00 _RRZVAL DATE H_V 9 1969
HELI(XENTRIC CONIC
RL 147.66 LAL .00
RP 108.5_ LAP .54
RC 59.985 GL -34.17
PLANE.T_ENTRIC CONIC
C3 24.053 VHL 4.gO2
LNO'4 AIMTH LNCH TII4E
90.00 12 55 1
90.00 17 42 3
I(30.00 15 55 49
IOO.00 19 21 56
110.00 14 26 50
110.00 21 7 25
01STAN(E 435.945
LOL 61.7# VL 27.778 GAL 5.BS ATL 95.72 H(A 185.45 SNA 129.59 ECC .17175 INC 5.7174 Vl 30.J69
LOP 247.21 VP 37.685 GAP -3.44 AZP 84.3| TAL 150.66 TAP 536.11 RCA 107.17 4PO 151.61 V2 34.917
GP 60.60 ZAL 51,38 2AP _B.62 {TS 519.98,ZAE 122.56 ETE 78,51 ZAC 91.27 £TC 151.52 CLP -42.04
0LA -23.49 RAL 52.48 RA0 6568.0 V[L 12.059 PTH 2.16 VHP 6.786 DPA 58.80 RAP 542.42 £CC 1.3955
L-I TIN[ |NJ LAT INJ LCNG INJ RT AS( INJ AZMTH INJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG
14|8.89 4.37 355.37 2_8.10 i18,00 13 16 40 818.9 8.09 348.66
5742.71 27.26 272.51 265.76 97.99 19 17 46 5142.7 28.08 263.94
1216.18 2.58 539,48 257.11 119.79 14 16 5 616.2 6.55 352.92
5420.65 29.28 249.10 266.05 96.28 20 52 17 4820.7 29.85 240.35
1118.92 -1.53 329.54 254.54 124.15 14 45 29 518.9 2.96 323.34
5090.67 34.1_ 224.46 266.47 92.12 22 32 15 44g0.7 34.04 215.22
MID-(OURS( E_CECUTION ACCURACY ORBIT DETERNINATION ACCURACY
SGT 2416.5 SGR 3g02.4 SG3 454.5 ST 1055.6 SR i254.2 SS 968.2
RRT ._3 _ -.8895 RTF -.9656 CRT .9054 CRS .9961 CST .9392
SG_ 45gO.0 1_3 -.0564 RI3 -.998| LSA 1846.2 NSA 352.7 SSA 2.5
SGI 4553,5 S_2 577.? THA 58.70 ELI 1573.8 EL2 344.8 ALF 50.51
0IFVERENTIAL CCRI_CT|OI_
TOE -.6654 TRA-I.7957 TO3 .0440 BAU .2615
ROE -.4180 RRA-2.9624 RC3 .8751 rkU .03156
FOE .6724 FRA 3.7981 FC3-1.1367 eSP 14748
8OE .7847 8RA 3.4642 BC3 .8762 FSP -I_J2
LAUNCH 04TE NOV 24 1_ FLIGHT TINE 168.00 ARRIVAL 0ATE MAY 11 1969
HELI(XENTRIC CONIC O|$TAN_T. 442.416
RL 147.68 LAL .00 LOI. 61.78 VL 27.801 GAL 5.38 AZL 92.38 HCA 188.61 SNk 129.55 ECC .16987 INC 2.3747 VI 30.169
RP 108.37 LAP ._6 LOP 2_0.39 VP 37.C_9 GAP -2.97 A2'P 87.65 TAL J50.65 TAP 339.27 RCA IO7.55 APO 151.56 V2 34.906
RC 61.981 GL -16.L_ GP 48.35 ZAL 42.45 ZAP 64.53 ET$ 3_10.35 2AE |_4.80 ETE 81,62 ZA¢ 95.26 ETC 154.38 CLP -49.68
PLANE TC_ENTRI( CONIC
C_ 16.844 VHL 4.104 OLA -6._O RAL 26._ RAO 6_7,7 V_L 11,757 PTH E.08 _dP 5.024 OPA 48.07 RAP 353.33 £CC 1.2772
LNOI A_HTH LNCH TIN[ L-I TIN[ |NJ LAT INJ _ JNJ RT ASC |NJ AZNTH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG
gO.OO 9 42 49 1971.24 -13.0_ 26.63 243.98 115.37 10 15 40 1371.2 -9.50 19.72
90.OO 20 3 23 _O21.15 23.1_ _I.O0 246,67 73.63 2| _7 4 4421.2 20.64 215.23
100.00 11 l 4 1718.82 -14.00 7.38 243.49 116.69 II 29 42 1118. 8 -10.30 .74
I00.00 21 27 50 4748.81 24.19 200.61 246.31 71,88 E2 46 58 4148.8 21.49 192.86
110.00 12 2 13 |5_7.33 -16.5_ 35|._ _4_.03 |L_.33 JZ 27 41 927._ -12.44 344,94
110.00 _ 43 9 45J3.06 26.96 181.60 245,|_ 68.14 23 58 L_ 3913.1 23.75 173.91
0IFFER_NTIAL CCRRECTIONS MI0-COJRS_ [_CUTION ACCURACY ORBIT OETERNINATION ACCURACY
TOE -.5240 TRA-J,_M2B T(3 .01BR BAU .2743 SGT_D_3,7 _ _16.9 _G3 7_O.J ST 924.9 SR J29J.4 SS 1406.6
ROE -.fl716 RRA-2.4078 RC3 1.2179 FAU .05841 RRT ,9539 _ -.889_ R1T -.9555 CRT .9697 CRS .9979 CST .9854
rOE 1.5493 FRA 5.7214 FC3-3.0021 BSP 13206 SGB 4144.5 1_3 -.0640 R13 -,9975 LSA 2113.6 MSA 186.1 SSA 5.7
804[ .7754 _A 2.7569 B(3 1._160 FSP -2334 S_J 4J09.9 S(,2 5_4,5 THA 61.38 ELl 1577,7 EL2 185.1ALF 54,66
LAUNCH 04TE NOV 24 1968 FLIGHT TIN[ 170.00 ARRIVAL 04T[ MAY 13 1969
HELIOCENTRIC CONIC
RL 147.68 LAL .00 L_. 61.78 VL
RP 108.60 L4P .17 LOP Z53.57 VP
RC 64.052 GL -5.83 GP 40.35 2AL
PLANE TOCENTR|C CONIC
C5 15._06 V_L 3.912
LN_H A_MTH LNCH TIN[
90.00 8 15 31
9(3.00 21 I 47
100.00 9 38 23
100.00 22 21 37
110.OO _0 50 6
110.00 23 26 23
_IFFER£NTIAL CCRR_CTIONS
TOE -.4487 TRA-I ,0543 TO3 -.06_4 _AU .2529
ROE -.6437 RRA-2.0561 RC5 1.2339 r_U .0_027
FOE 2.5946 FRA 7.2888 FC5-4.5403 _SP 11935
_E .7846 BRA 2.3106 BC3 J,2_38 FSP -3190
01STANCE 448.881
27.821 G_L 5.52 kZL 90.82 HCA J91.78 ,T¢Ak 129.70 £CC .16827 INC .8205 Vl 50._69
57.695 G_P -2.51AZP 89.20 T_L 150.64 TAP 342.45 RC_ 107.87 APO 151.52 v2 34.B94
39.90 ZAP 64.24 ETS 358.05 ZAE 142.71ET£ 84.5J _AC 97.40. ETC 156.44 CLP -55._E
0L4 3.25 RAL 22.74 RAO 6567.6 VEL 11.691 PTH 2.06 VHP 4.254 0PA 40_53 R_P _57.74 £CC 1.2519
L-| TIN[ INJ LAT INJ LONG iNJ RT AS_ INJ AZlqTH INJ TIN_ PC) CST TIM INJ 2 LAT INJ 2 LONG
2253.18 -20.49 43.94 240.59 109,99 8 55 4 1655.2 -17.58 56.47
469_,66 15.31 200.37 239,32 65,89 22 20 5 4095,7 11.93 193.33
1985.91 -21.4§ 23.90 240.20 111.33 10 11 29 1385.9 -18.37 16.46
4438.16 16.25 IB0.88 238.87 64.56 23 35 35 3838.2 12.69 174.00
1761.42 -24.04 5,65 239.00 115,07 Jl 19 28 1161.4 -20.46 358.34
4235.41 18.75 164,25 237.52 60.88 24 36 58 _655.4 14.72 157.44
MIO-COUR_ EXECUTION ACCL_ACY ORBIT 0_T_R_4_NATION ACCURACY
S_7 1681.J _R 3304.J S_3 1027.3 ST 804.3 .SR 1307.0 S$ 1828.2
RRT .9419 RRF -.9993 RTF -.9426 CRT .9885 CRS .9980 CST .9960
Sr_ 3707.2 !_3 -.0657 RI3 -.9973 LSA 2384.5 XSA 107.0 SSA 10.7
S(,1 3_72.2 SC.2 508.0 THA 63.#6 £LJ J 531 .J EL2 104.0 4LF 58.52
LA@_CH DATE NOV 24 1968 FLIGHT TIN[ 172.00 ARRIVAL 0ATE NAY 15 1969
HI_LI(XENTRIC CONIC
RL 147.68 LAL .00
RP 108.64 LAP -.02
RC 66.131GL .57
PLANETC_ENTRIC CON|C
C3 14.916 VHL 3.862
LNCH AZMTH LN_H TINE
_0.00 7 20 _0
90.00 21 _8 13
I(30,OO 8 46 20
100.00 22 55 4
110.00 10 4 50
110.OO 25 53
OIFFE_NTIAL CORRECTION8
TOE -.3610 TRA -.7934 TC3 -.1874 _ .2357
R_E -.6689 RRA-I.8138 RC3 1.1670 raO ,0_803
FOE 3.6344 FR4 8.5643 rC3-5.6900 8SP 10744
BO£ .7601BRA 1.9816 8C3 1.1820 FSP -3935
OIST_CE 455.3_0
LOt. 61.78 VL 27.8_8 GkL 5.48 42_. 89.92 H(jt 194.96 SNA 129.82 ECC .16694 INC .0723 Vl 30.169
LOP 256.74 VP 37,_J_ GAP -2.05 A2T _ gO.O8 TAL 150.62 TAP 345.57 RCA 108.15 APO 151.49 V2 34.B83
GP 34.85 ZAL 39.49 ZAP 64_.17 [T$ 344.08 ZAE 148.08 ETE 88.85 2AC 98.213 ETC 158.23 CLP -60.51
0LA 9.21RAL 20.41 RAO 6567.6 VEL 11.675 PTH E.05 VHP 3.816 0PA 34.95 RAP 359.53 £CC 1.2455
L-I TIN[ _NJ LAT INJ _ INJ RT AS_ INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
2436.23 -24.26 _6.03 239.65 10_.08 8 ! 6 1856.2 -21.95 4B.I1
4501.04 9Jd3 188.94 236.20 63.23 22 53 14 3901.0 5.93 182.18
2159.35 -25.30 35.34 239.32 |06.48 9 22 20 1559.4 -22.79 27.4_
4252.85 10.55 170.21 235,?O 61.87 24 5 56 3652.8 6.71 163,53
1915.70 -28.06 15.66 238.29 110.38 10 36 44 1313.7 -25,02 7.80
4071,57 13.07 154._M _4,2| 58.13 25 0 54 3471.6 8,77 148.49
MI0-(,(XM_ EXECUTION ACCL_ACY ORBIT OETERNINATION ACCURACY
SGT 1315.1S_R 3040.6 SG3 1264.1 ST 644.1SR 1286.8 SS 2187.J
RRT .9140 _ -.8889 RE -.9146 CRT .9945 CRS .9977 CST .9991
3312.8_3 -.0374 R13 -._75 LSA 2616.7 NSA 82.5 SSA 15.0
S_1 3275.6 S¢2 495.2 THA 67.90 EL| 1437.7 EL2 60.5 _LF 63.49
166
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4. 1968-69,
LAUNCH DATE NOV E4 1968 FLIC_IT TIME 174.00 ARRIVAL DATE MAY 17 1969
HELIOCENTRIC CONIC
RL 147.68 LAL .00 LOL 61 .78 VL
RP 108.67 LAP -.21 LOP 259.91 VP
RC 68.274 GL 4.82 GP 30,83 ZAL
PLANE TOCENTR] C CONIC
C3 14.864 VHL ].B55 0LA
LNCH AZNTH LNCH TIME L-I T|I4E JNJ LAT
90.00 6 41 213 2S67.28 -26.27
90.00 22 4 35 4368,45 5.45
100.00 B 9 32 2282.85 -27.40
lOO.OO 23 19 5 4128.11 6.46
110.00 9 33 II 2021.08 -_0.37
|10.00 0 15 51 3962.65 9.09
D [ FF'ERI[NT IAL CCIRREC T J ON5
TOE -.2480 TRA -.5307 TC3 -.3292 BAU ,LP'Z63
RDE -.667 z RRA-1.6367 RC3 J.0902 IrAU .1129l
FOE 4.6034 FRA 9.61OO FC3-6.5763 BSP 9645
BOE .7119 BRA 1.7206 BC3 1.1388 Irsp -4398
01 STANCE 461.758
27.053 GAL 5.44 AZL 89.33 HCA 198.13 Sl4A 129.92 ECC .16589 INC .6704 Vl 30.169
37.697 GAP -l.60 AZP 90.64 TAL 150.57 TAP 348.70 RCA 108.37 APO 151 ,47 V2 34.873
39.70 ZAP 69.46 (TS 348.86 ZA£ 151.76 ET( 95.07 ZAC 98.06 (TC 159.85 CLP -65.88
13.16 RAL 18.80 RA0 6567.6 VEL 11.673 PTH 2.05 VHP 3.550 DPA 30.54 RAP 359.95 ECC 1 ._446
JNJ LONG |NJ RT ASC INJ A2_4TH INJ TINE PO CST TIN |NJ Z LAT INJ 2 LONG
65.09 239.44 100.96 7 24 7 1967.3 -24.49 56.8e
18J.40 234.72 62.17 23 17 24 3768.4 1.68 174.75
43.91 239.18 102.44 8 47 34 J6b2.B -25.41 35.68
163.18 234.17 60.73 24 27 53 3528.l 2.51 J56.62
23.|6 238,30 106.50 10 6 52 1421.1 -27.81 14.90
149.O2 232.57 56.90 I 21 55 3362,6 4.67 142.72
NID-COURS4[ [_ECUTION ACCURACY ORBIT OETERt41NATION ACCURACY
SGT fF_5.3 SC.,R 2815.9 _1_3 1465.3 ST 441.6 52 1243.2 SS 2481.3
RRT .8348 RRF -.9984 RIT -,B356 CRT .9972 CR5 .997J CST .9993
S_ _4,1 R23 -.0436 R13 -.9975 LSA 2808.9 NSA 84.0 SSA 15.8
$61 g_J_3.2 _ 490.8 THA 74.20 ELI 1318.9 EL2 31.0 ALr 70.48
LAUNCH DATE NOV 24 1968 FLI_4T T|NE J76.00 ARRIVAL O4TE NAY 19 1969
PELIOCENTRIC (.OqlC DI$TM_'IE 468.166
RL 147.68 LAL .00 LOL 61.78 VL 27.865 GAL 5.42 AZl. 88.91 NO 201.50 ._4A 130.01 ECC .16510 INC 1.0890 Vl 30.169
RP 108.70 LAP -.40 LOP 263.08 VP 37,696 GAP -1,16 AZP 91.O1 7AL 150,50 TAP 351.80 RCA 108.54 APO 151.47 V2 34.06_
RC 7'0.456 GL 7.84 GP 27,73 ZAL 40.07 ZAP 73,_ [TS 352.7| ZAE 154,14 [TE 103.21 ZAC 97.25 ETC 161.31 CLP -7J .42
PLANE T(XENTR_C CONIC
C3 14.943 _ 3.866 DLA Jfl.97 RAL 17.65 RAO 6567.6 VI[L || .676 PTH Z.05 VHP 3.331 DPA 26.84 RAP 359.54 ECC I .2459
LNCH AZNTH LNCH TZN_ L-| TZN[ IN| LAT ZNJ I._ ]NJ RT A_ IN| AZNTH JNJ Trl4E PO CST TIM ZNJ 2 LAT IN| 2 LONG
90.00 6 11 24 2667.7J -27.37 72.24 2_J._ 97.55 6 55 52 2067.7 -26.05 63.82
90.00 2_ 25 20 4270.37 2.31 |75.91 Z_J.02 _1.77 23 _45 31 _70.4 -1.48 169.28
I00.00 7 41 37 2375.79 -_._0 _I0,6_ 239._0 9_.I0 8 _I 13 1776.8 -27.04 42.18
100.00 Z3 37 49 40_.33 3.39 150.12 233.42 (=0.28 24 45 5 3436,5 -.59 151.59
110.00 9 9 _ 2101.67 -31.78 ._9.01 Z38.57 103.30 9 44 34 1_0|.7 -29.(_3 20.47
1_O.OO 0 30 18 3884.42 _.16 144.B7 _31.71 56.31 ! 35 2 3284.4 1.69 138.63
OzFIrERENT/AL CORRECTIONS NIO-C.._UR_i_ EXECUT|O,i ACCURACY _RBJT DETIrRMINATI<_I ACCURACY
TOE -.10_ TRA -.2595 TC3 -.493_ 0t_J .2243 SGT 576.2 JIGR ;ElSJB.6 _3 1635.3 ST 202.6 SR 1188,4 $S 2727.5
ROE -.6518 RRA-1.4955 RC3 1.01_7 FAU .12435 _ .5185 /_r -,9977 RTr -.5|94 CRT .9970 CRS .9964 CST .9924
FOE 5.4936 IrR_10.4775 FC3-7.204J BSP 8574 _ _1.3 R_3 -.0195 213 -.9976 LSA 2980.5 MSA 93.6 SSA 15.2
BOE .6610 _RA 1.5179 BC3 I ,ILP_8 FSP -5136 S_1 2636._ SG2 489.4 THA 8_.26 _LJ 1205.4 EL2 15.4 ALF 80.35
LAUNCH DATE NOV 24 1968 FLIGHT TINE 178.00 ARRIVAL DATE NAY 21 1969
HEL IOCENTR;C CONIC
RL 147.68 LAL .DO LOL 61.78 VL
RP 108.73 LAP -.58 LOP 266.25 VP
RC 72.672 GL 10.08 GP 25.21 ZAL
PLANE T_ENTRIC CONIC
C3 15.087 VHL 3.884 OLA 18.06 RAL
LNCH A2"NTH LN(H TII4_ L-| TIN_ IN| LAT
90.00 5 47 26 2748.65 -27.96
90.00 22 42 35 4193.74 -.16
IOO.00 7 19 28 2451.83 -29.28
1OO.00 23 53 13 5965.79 1.00
110.00 8 51 7 2165.11 -32.68
110.00 0 42 0 5825.28 3.91
DTrr£RI'NTIAL CORRECTIONS
TOE .0532 TRA .0_27 7C3 -.6676 8_J .2319
RDE -.6217 R24-1.3712 RC3 .9361 FAU .13379
FOE 6.245_ F'R411.1289 I=C3-7.6769 BSP 7743
BOE .6239 _RA J.3714 BC3 I .1498 F_P -5609
0I STANCE 474.552
27.875 GAL 5.42 AZL BB.60 HCA Z04.48 SNA 130.07 ECC ,16457 INC 1.4037 VJ 30.169
37.695 GAP -.72 AZP 91.28 TAL 150.40 TAP 354.87 RCA 108.67 4P0 15|.40 V2 34.853
40.43 Z4P 78.36 [T$ 355.8§ 2'AE 155.32 [TE 112.81 ZAC 95.96 ETC 162.62 CLP -77.12
16.81 R40 6567.6 VEL 11.682 PTH 2.05 W4P 3.191 0PA 23.57 RAP 358.59 ECC l .2483
_NJ LONG |NJ RT AS( IN| AZNTH IN| TIN_ PO CST TIM _NJ 2 LAT ZNJ 2 LONG
78.09 239,68 94.67 6 33 14 2148.7 -27.02 69.55
171,63 233.75 61.68 23 52 28 3593.7 -3.95 165.00
56.11 239.54 96.30 B 0 L_} 1851.8 -28.10 47._O
154.23 233.10 60.12 24 59 19 3365.8 -2.99 147.71
33,74 238.95 100.63 9 27 12 1565.1 -30.87 24.99
141.76 231.20 56.01 I 45 45 3225.3 -.58 135.55
MJD,-COUR._ E_CUTION ACCURACY ORBIT DETERMINATION ACCURACY
5GT 525.7 _ 2428.2 SG3 1767.7 ST 80.7 SR 1117,5 SS 2914.7
RRT -,4104 I_F -._ R7F .4112 CRT -.8764 CRS .9954 CST -.9149
2484.4 R_3 .0157 R13 -.9967 LSA 3120.8 MSA JO4.4 SSA 14.5
SGI 24_8.1 $62 477.4 THA 95.28 ELl 1119.7 EL2 38.8 ALl r 93.63
LAUNCH DATE NOV 24 1968 FLIGHT TIME J_O.O0 ARRIVAL DATE NAY 23 1969
HEL ICX:ENTR| C CONIC
RL 147.68 LAL .00
RP 108.76 LAP -.77
RC 74.919 GL 11.80
PLANETO_ENTRIC CONIC
C3 15.277 VHL 3.909 OLA
LN04 A_4TH LNO'I TI1_ L-I TIN[ INJ LAT
90.00 5 27 37 L_16.41 -_.24
90.00 22 37 27 4151.59 -2.17
100.00 7 J 22 2514.06 -29.r_
100,00 0 10 18 3g09.17 -.9_
110.00 8 36 Zl3 2216.93 -33.26
110.00 0 51 50 3779.05 2.15
OIF'FER[NTI4L CORRECTIONS
TOE .2353 TRA .3117 TC3 -.8517 BAU .2481
ROE -.5609 RRA-I ._574 RC3 .8663 FAU .14066
FOE 6.8430 tRAIl.5637 IRC3-7.9709 BSP 7219
_OE .6268 _RA 1.2954 BC3 1.2148 FSP -5983
0ISTANCE 480.916
COL 61.72 VL 27.882 GAL 5.43 A21. 88.35 _ 207.65 SNA 150.13 ECC .t6429 IN(: 116503 Vl 30.169
LOP 269.42 VP 37.692 GAP -.29 A2P 91.46 TAL 150.27 TAP 357.92 RCA 108.75 APO J51.50 v2 34.844
GP 23.07 ZAL 40.73 ZAP 83.49 ETS 358.46 ZAE 155.38 ETE 123.OI ZAC 94.35 ETC 163.77 CLP -8_.9_
19.68 RAL 16.19 RAO 6567.6 _L 11.690 PTH 2.06 VHP 3.098 OPA 20.58 RAP 357._0 ECC 1.2514
ZNJ L_ _NJ RT ASC lb)J A214TH IN| TIM_ PO C$T TIM IN| 2 LAT JNJ 2 LONG
93.02 239.93 92.21 6 14 33 2216.4 -27,63 74.41
168.16 233.75 61.76 24 6 19 3531.6 -5.93 161.50
60._ 239.84 93.91 7 43 16 1914.1 -28.80 52.00
151.12 233.O6 60.12 1 15 28 3309.2 -4.89 144.59
37.67 239.39 98.57 9 13 17 1616.9 -_1.75 28.77
1_.34 _31.14 55.88 I 54 49 3179.0 -2.34 133.13
MJO-O_UR_ _UT_ON ACCURACY ORBIT OF'TERI41NATJON ACCURACY
SGT 893.2 SGR 2239.6 SG3 1860.2 ST 375.0 SR 1034.6 SS _049.5
RRT -.8471 RRF -.9955 R7F .8500 CRT -.9786 CRS .9940 CST -.9949
368 2411.1 _3 .0538 RJ5 -.994_ LSA 3239.9 NSk 1|4.4 $SA 13.9
,%1 _369.0 t,62 448.7 THA 109.39 ELI 1098.1 EL_ 72.6 ALF 109.62
167
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH OATS" NOV 24 1968
H(L IOC£NTRI( CONIC
RL 147.68 LAL .00
RP 108.78 LAP -.95
RC 77. J94 GL 13.15
PLANETO(gNTRI( CONIC
C3 15,_O5 Vf-¢ 3.938
LNO4 A_MTH LN(H TINE
90.00 5 10 52
90.000 23 J0 39
100.000 6 46 16
1000.000 O 21 51
!10.000 S 24 J?
110.00 1 0 Z0
FLIGHT TIME 182.00
0ISTANCE 487.258
LOL 61.78 VL 27.887 GAL 5,45 AZL 88.15 HCA 210.62 St4k 130.16 ['CC .16426
LOP 272.59 VP 37.688 GAP .13 AZP 91.99 TAL lSO.ll TAP .93 RCA 108.78
GP 21.18 ZAL 40.96 ZAP 88.64 (TS .62 ZA( 154.45 [TE 132.79 ZAC 92.54
0LA 20.97 RAL 15.i4 RA0 6567.6 V(L Jl.?O0 PTH 2.06 VHP 3.043 0PA 17.80
L-I TINE |NJ LAT INJ L(3t_ INJ RT kS_ INJ AZNTH |NJ TIME PO (ST TIM
28?4.80 -28.32 87.29 240.25 90.0? 9 58 47 2274.8
4079.88 -3.83 |65.27 233.95 6J .92 24 |8 39 3479.9
2567.16 -29.84 64.63 240.22 91.85 ? 29 4 1967.2
3862.76 -Z.50 148.58 233.21 60.20 ! 26 J4 3262.8
2260.54 -33.65 4I.(YZ 239.89 96.43 9 I 57 1660.5
3742.13 .74 137.41 23|.|9 59.82 2 2 42 3142.i
ARRIVAL OAT[ NAY 25 1969
INC 1.8495 Vl 30.169
APO 151.54 V2 34.855
ETC 164.75 CLP -88.76
RAP 355.83 EC( |.2552







0IFfrRI[NTIAL CCIRI_C T IONS
TiN[ .4314 TRA o603| TC3-J.0_9 e/kU .27J5
RO[ -.5318 RRA-I.1503 Re3 .?964 FAU .j4453
FOC ?.2693 FRAIl .1183 FC3-8.O699 8SP 7120
.6847 8RA 1.29e8 _C3 1 ._9 FSP -6239
LAUNO4 0ATE NOV 24 1968
HELIOCENTRIC CONIC
RL 147.68 LAL .000 LOL 61.78 VL
RP 108.81 LAP -|.|3 _ 2?5.?5 VP
RC ?9.493 GL 14.23 GP 19.47 Z_l.
PLAH[ T(XENTR| C CONIC
C3 15.';'72 VHL 3.971 0LA Z2.0Z R#4.
LNOf AZNTH LNCH TIME L-I Title
gO.0o 4 56 30 2_._
go.0O 23 22 35 403_.ll
100,000 6 33 3J _|3.47
1130.00 0 32 II 3824.16
110.0O 8 14 ZO Z_J_.O6









TO( .6353 TRA..8_1 TC3-1.2242 _ ,_001
ROE -.4769 _A-J.O,tM RC3 .7263 g/_J .145_S
gO( ?.9J84 FRAIJ.78_J FC3o7.9734 e_k° ?489
8O£ .?942 BRA 1.3769 8(3 1,4234 FSP -6_62
MID-CCURS( (_CUTION ACCURACY
SGT l_H_9,5 SGR _.6 SC,3 1910.8
RRT -.9378 _ -._J38 RTF .9426
2480.4 RZ3 .0785 R|3 -.9911
_1 2446.9 _ 40S.9 THA 123.59
rLIf_4T TIME 184.00
CReIT DETERMINATION ACCURkC_
ST 688.5 _ 942.4 SS 3135.3
CRT -.9828 CRS .9919 CST -.998J
LSA 3343.1HSA 123.6 SSA 13.5
ELl 1J62.6 £1..2 103.! ALl J26.D0
ARRIVAL DATE NA_ f7 1969
LAUNCH OAT( NOv 24 1968
OIST/,_C[ 493.577
27.8_0 GAL 9.49 AZl. 87._3 _ 213.99 _,4A 130.19 ECC .16447
37.683 GAP .9_ A2'P 91.67 TAL |49.92 TAP 3.91 RCA JOB.?/
4|.|1 2AP _4._ ETS 2.42 7A4E 192.71 (TE J41.40 ZAC 90.64
j9.44 R_o 6_?.6 v£L Ji.?H PT, 2.06 _P 3.o_2 oPA ts._
INJ lONG INJ RT AS_ |NJ A2t4TH INJ TIME POCST TIH
91,06 240.63 88_J9 9 45 17 2326.3
lfR.8_ 2_4.30 6_13 24 _9 51 3436,1
M.07 240.66 90.04 ? I? 9 2013.5
J46.4_ 233.32 60.33 J 35 56 3LP_4.2
43,_)Z 240.46 94.?3 8 92 _8 l_98.1
|35.86 _|.40 55.82 2 9 44 3J12._
NIO-COJR_ £X[OJTION _CCURACY
_T 1_'_.9 S_e I_WR.6 S_3 1920.3
_RT -.M3_ I_F -.9913 RW .9_O3
S_ L_979.9 RZ3 .0820 R13 -.959_
_1L_99.2 S_ 363.4 ?HA I_.01
IN( 2.0147 VI 30.169
APO 151.60 V2 34.827
(TC 165._6 CLP -_4.54
RAP 354.29 ECC 1.2596








ST |007.2 _ 844.1 SS 3176.0
CRT -.9815 CRS .9888 CST -.9990
LSA 3434.6 NSA 131.8 SSA 13.2
ELl 1_08.3 EL2 124.4 ALF 140.13
FLIGHT TIME 186.00 ARRIVAL OATE N4_ 29 1969
HELIOCENTRIC CONIC 0IST&N(E 499.875
RL 147.68 LAL .00 L(_,. 61.78 VL 27.891 GAL 5.54 AZL 87.85 II(k 217.15 ,S_A 1_0.20 (CO .16493 INC 2.1549 VI _0.169
RP 108.83 LAP -1.30 LOP 278.92 VP 37.677 G_P .97 AZP 91.72 TAL 149.70 TAP 6.85 RCA 108.72 APO 151.67 v2 34.820
RC 81.813 GL 15.O9 GP 17.90 ZAL 41.19 ZAP 99.69 ETS 3.91 7A( 150._3 (TE 148.54 ?AC 88.77 ETC 166.19 CLP-100.19
PLAMETOCENTRIC CON;C
C3 16.079 VHL 4.OLD OLA 22.89 RAL 15.26 RAO 6567.6 VlEL 1|.724 PTH 2.07 VHP 3.032 OPA |2.18
LN(J4 A_NTH LN(H T_NE L-| TIME _NJ LAT _NJ LONG INJ RT A_ INJ A214TH INJ TJM_ POCST T_N
90.00 4 44 4 2972.46 -28.12 94.43 241.07 86.50 5 33 37 2372.5
90.000 23 33 34 3998.69 -6.42 160.71 234.79 62.36 24 40 12 3398.7
lO0.O0 6 22 40 2654,57 -29.85 11.|3 241.J6 88.43 ? 6 54 2054.6
1000.000 0 41 35 3791.81 -4.89 144._7 233.95 60.47 | 44 47 3191.8
110.000 8 6 6 23)0.97 -34.05 46.48 241.09 93.22 8 44 57 1731.0
134.60 231.73 55.84 2 16 7
MID-CCURSI[ EXECUTION ACCURACY
SC,T 2499.0 SGR 1679.4 SG3 1893.0
_RT -.9710 RRF -.g_79 RIT ._14
S6B 2974._ R_3 .0711RI3 -.9897
•%1 2999.7 Sr_ 333.5 THA 145.91
FLIGHT Title 188.00
OISTANCI[506,148
LCI. 61.78 VL 27.891GAL 5.61 ATI. 87.12 HCA 220.32 _AA
LOP 282.08 VP 37.670 GAP |.38 AZP 91.74 TAt. 149.45 TAP
GP 16.45 7AL 41.20 7AP 104.99 (TS 9.|4 ZA( 147.8_ ETE
OL_ 23.61RAL 15.18 RAO 6567.7 V_L 11.739 PTH 2.01 VHP







RAP 3_2.77 £C( 1,2646






110,000 I 14 38 3688.17 -1.32
O|FFERI[NTIAL COllECTIONS
TOE .8424 TRA I .1?49 T(3-1._385 8AU .3320
RO_ -.4179 RRA -.9936 RC3 ,6954 FAU .142_4
FOE 7.6055 FRAJI.6099 FC3-7.6798 8SP 82_O
BO( .9404 8RA 1.5132 B(3 1.5445 gSP -6342
LAUNCH DATE NOV 24 |_oB
HELIOCENTRIC CONIC
RL 147.68 LAL .O0
RP 108.85 LAP -1.47
RC 84.153 6L 15.78
PLANETOC(NTRI( CONIC
C3 16.429 _L 4.053
LNCH A2'NTH LNCH T|ME
go.000 4 33 16
_0.00 _3 43 45
t0O.0O 6 _3 25
100.00 0 50 13
110.000 ? 99 18
110.000 ! 20 49
OIFFEMENTIAL CCIRRECTICNS
TO( 1.0462 TRA !.4463 TC_-1.999| _ ._!
ROE -.3965 RRA -._38 RC3 .9902 FAU .13818
go( ?.5256 FRAIl.Z388 FC3-7._|4 BSP 9310
_O£ 1.1053 DRA 1.6846 eC_ 1.6670 FSP -62_
5088._ -5.80 128.37
CRBZT 0ET£RMINkT|ON ACCURACY
ST |322.5 SR 744.1SS 3179.8
CRT -.9775 CRS .9842 CST -.9993
LS_ 35LPO.5 MSA 139.1 SSA 1_.9
ELI 1511.2 EL2 137.5 _kF 150.93
ARRIVAL OATE M4Y 31 1969
130.i9 £CC .16562 IN( 2.2760 Vi 30.169
9.76 RCA 108.63 APO 151.75 vf 34.8J3
154.26 7AC 87.01 £TC 166.65 CLP-105.64
3.0710PA 10.56 RAP 351.36 ECC 1.2704
|NJ _ ;NJ RT AS( INJ AZMTH _NJ T|ME PO (ST TIN INJ 2 LAT INJ 2 LONG
97.48 24|.99 84.99 5 23 30 2414.4 -28.31 88.84
1_8,8_ 235.38 62.60 24 49 51 3366.5 -tJ.04 152.07
73.87 241.74 86.99 6 58 16 2091.5 *29.85 65.07
143.16 L:_34.50 6(3.62 ! 5_ 57 3164.7 -9.67 136.52
48.76 241.79 91.87 8 38 38 1t60.3 -33.50 39.58
|33._I 232.18 55.87 2 2i 58 3068.7 -6.53 127.34
MlO-_ (Y_CUTIONACc"ORAC_ MIT OETERNIN_TION ACCOR4Cv
SGTL_)60.ISGR|_IOZ.9 ,%3 1832.2 ST 1623.7 .SR 643.4 SS 3143.4
RRT -.9718 R_F -.9_31R1T .9868 CRT -.9700 (RS .9769 CST -.9995
3319.8 R_3 ,0948 RI3 -.9906 LSA 3593.0 NSA 146.0 SSA 12.7
•%1 3_04.6 SGZ 317.6 THA 153.47 ELI 1740.4 (L2 145.9 ALF J58.82
168
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH DATE NOV 24 1968
PIELIOCENTRI C CONIC
RL |47.68 LAL .(X1 LCI. 6_ .78 VL
RP 108.87 LAP -I .64 L(_ 185.14 VP
RC 86.508 GL 16.33 GP 15.12 ZAL
PLANETOCENTRIC CONIC
C3 16.825 VHL 4.102 OLA 24.21 RAL
LNCN AZNTH LNCH TINE L-I Tll4E
90.00 4 23 51 3052.99
gO.(_3 23 53 16 3938.gO
lOO.O0 6 5 33 2725.10
100.OO O 58 11 3742.03
] ]o.oo 7 53 43 2386.67
!10.(30 1 Z6 30 3853.22
DIFFERENT |AL CCRRECTIONS
TOE 1.2435 TRA I .'_54 TC3-1 .'_9 gAU .d_6
ROE -.1955 RRA -.7816 RC3 .5286 FAU .13169
F01[ 7.3224 FRAIO.7_N_9 FC3-6.7760 BSP 10513
GOF. 1.2782 8RA 1,8760 BC3 1 .TBlO FSP -6035
_.AUNC.HDATE NOV 24 19r_
HEL]OCENTRIC CCNJC
RL 147.68 LAL .00
RP IO8.89 LAP -1.80
RC 88,877 GL 16,77
PLANE|TOCENTR| C CCNIC
C3 17,272 VHL 4.156
LNCH A214TH LNCH TIN[
90.00 4 J5 4j
90,00 O 6 8
100.00 5 58 55
100.00 1 9 36
I10,00 1' 49 13
J]O.O0 I 31 47
OIFIrERENTIAL O3RRECTZ(:_N._
TO( l .4327 TRA 1.9321 TC3-! .8196 B_J .4341
ROE -.1387 RRA -.7075 RC3 .4715 FALJ .11383
Ir0E 7.O31J FR410.1623 IrC3-6.1968 BSP 11754
BOE 1.4521 8RA 2.0763 BC3 1.B799 FSP -5761
fLIGhT TIME 190.00 "ARRIVAL DATE JUN Z 1969
0ISTANCE 512.399
27.889 GAL 5.69 AZL 87.62 P_A 223.48 .T_AA130.18 ECC .166§5 INC 2.3822 VI 30.169
37.663 GAP 1.80 AZP 91.73 TAL 149.16 TAP 12.64 RCk 108.50 4PO 151.86 v2 34.807
41.14 ZAP 110.09 ETS 6.15 7AE 145.O9 ETE 1fi8.73 ZAC 85.43 ETC 166.97 CLP-JIO.B4
15.19 RAD 6567.7 VEL 11.756 PTH Z.0B VHP 3.135 DP4 8.34 RAP 350.12 ECC 1.2769
INJ LAT INJ _ INJ RT ASC INJ AZt,ITH ]NJ TIME -PC) CST TIN INJ 2 LAT INJ 2 LONG
-27.65 100.27 242.18 83.61 5 14 44 2453.0 -28.24 91.66
-8.29 157.31 236.08 61.83 24 58 55 3338.9 -11.ST 150.46
-29.61 76.36 242.39 85.69 6 30 58 2125.I -29.89 61.56
-6.35 14].91 235.14 60.77 2 0 33 3142.0 -10.40 133.23
-34.I8 50.82 242.37 90.65 8 33 30 1786.7 -33.71 41.61
-2.66 132.77 232.74 53.9I 2 27 23 3053.2 -7.12 126.52
MI0-COURS[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
`%T 3433.1 `%R 1338.4 `%3 1747.3 ST 1906.0 SR 547.3 SS 3079.5
RRT -.9682 RRF -.9764 RIT .9697 CRT -.9576 CRS .9652 CST -.9996
SC_ 3884.8 /I_3 .0403 R13 -.9916 LSA 3639.6 NS4 152.3 SSA 12.5
`%1 3671.4 `%2 313.3 THA 159.16 ELI 1977.2 EL2 152.0 ALF 164.53
FLIGHT TINE 192.00 ARRIVAL DATE JUN 4 1969
DISTANt'I| 518.627
L_L 61.78 VL 27.883 GAL 5.79 AZL 87.51 lalCA
LOP 2_.40 VP 37.655 GAP 2.21 AZP 91.?0 TAL
GP 13.89 ZAL 41.O2 ZAP 114.94 ETS 6.96 ZAE
L_6.65 S144 130.IS EC( .16772 INC 2.4765 VI 30,169
148.83 TAP 15.48 RCA 108.32 A1=0 151.98 V2 34.802
142.35 ETE J62.26 ZAC B4.0B £T( 167.15 CLP-113.74
OLA 2A.73 RAL IS.29 RAO 6567.7 V[L 11.775 P/H 2.08 VHP 3.LPZ2 DPA 6.73 RAP 349.07 ECC 1.2843
L-I T_NE |NJ I.AT XNJ LONG INJ RT ASC INJ AZNTH INJ TINE PO (ST TIN INJ 2 LAT INJ 2 LONG
3088.65 -27.35 102.84 242.86 82.36 3 7 10 2488.7 -28.12 94.26
3915.31 --9.[Y_ 155.96 238.88 63.04 1 11 24 3315.3 -12.57 149.08
2755.83 -19.43 78.61 243.13 84.31 6 44 51 2155.8 -29.88 69.85
3723.36 -7.17 140.87 235.88 60.90 2 7 39 3123.4 -11.00 134.17
2410.74 -34.18 52.70 243.42 89.54 8 29 24 1810.7 -33.87 43.47
3641.L=_ -3.12 132.15 233.38 5S.94 2 32 28 3041.2 -7.57 125.88
NZD-(,_ EXECUTION ACCURACY ORgIT 0ETERNINATION ACCURACY
`%T 3868.9 `%R 1188.8 ,%3 1646.4 ST 2166.3 SR 458.T ss 2996.3
RRT -._O8 RRF -._NSTJ R1T .9614 CRT -.9373 CRS .9461 CST -.9996
SC8 4047.4 RZ3 .0295 R13 -.9923 LSA 3722.4 NS4 158.3 $SA 12.4
,%1 4035.0 ,%Z 316.0 THA 163.45 ELl 2_8.9 EL2 156.8 ALK 168.72
LAUNCH DATE NOV 24 1968 FLIr,_T TI_ 194.00 ARRIVAL DATE JUN 6 1969
HI[LIOCENTRIC CONIC
i_. 147.68 LAL .OO
RP 108.90 LAP -1.96
RC 91.258 GL 17.10
PLANETOCENTRIC CONIC
C3 17.TT3 VHL 4,216
LNCH 47HTH LNCH TIN_
90.OO 4 8 41
90.00 o 14 32
1oo.oo 5 33 24
1oo.0o I 12 30
110.00 7 45 41
II0.O0 1 36 43
DISTANCE 324.830
LOt. 61.78 VL 27.880 GAL 3.9(] 4ZL 87.44 HCA 229.81 SN4 130.11ECC .169|3 1NO 2.5616 Vl 30.169
LOP 291.57 VP 37.647 GAP 7.62 AZP 91.65 TAL 148.48 YAP 18.29 RCA 108.11 4t=0 152.12 v2 34.797
GP 12.76 ZAL 40.83 Z4P 119.50 ETS 7.66 ZAE 159.70 ETE 165.01ZAC 82.99 ETC 167.23 CLP-120.33
OLd 25.16 RAL 15.46 RAD 6567.7 VEL !1.796 PTH 2.09 _P 3.3310PA 5.15 RAP 348.25 ECC 1.2925
L-| TII4[ ZNJ LAT IN] LONG |NJ RT AS_ |NJ AZMTH ]NJ T|NE PO CST TEN |NJ 2 LAT |NJ 2 LONG
3121.78 -27.03 105.21 243.61 81.21 5 0 42 2521.8 -27.96 96.67
3893.44 -9.63 134.82 237.76 63.24 I 19 28 3295.4 -13.13 147.91
2784.13 -29.23 gO.'t_ 243.94 83.43 6 39 49 2184.1 -29.83 7J.95
3708.33 -7.67 140,03 238.71 61.02 2 14 18 3108.3 -JI.4B 133.31
2432.87 -34.15 34.43 244.35 88.52 8 26 14 1832.9 °33.98 45.19
3_32.38 -3.45 131.68 234.12 55.97 2 37 15 3032.4 -7.9_ 125.41
DIFFERENTIAL CORRl[CTIONS
TOE 1.6116 TRA 2.1866 TC3-1.9172 BAU .4663
ROE -.J80_ RRA -.6417 RC3 .4201FAU .11475
FOE 6.6804 FRA 9.69OT FC3-3.58_N5 BSP 12961
BO£ 1.6217 _R4 2.2788 B_3 1._527 FSP -5440
LAUNCH DATE NOV 24 1_68
HELIOCENTRIC CCNIC
RL 147.68 LAL .00
RP 108.92 LAP -2.11
RC 93.644 GL 17.34
PLAN[TCX:ENTRIC CONIC
C3 18.333 VHL 4.Z82
LNCH A214TH L.NCH TII,_
90.00 4 2 44
90.00 0 22 Z6
100.00 3 48
1_0.00 I 18 35
110.00 7 43 0
110.00 I 41 213
NIO-COURXE EX[CUTICN ACCURACY ORBIT DETERMIhLtTJON ACCURACY
,%T 4264.9 `%R J055.7 ,%3 15_6.8 ST 2402.0 SR 379.6 SS 2899.3
RRT -.9495 _ -.9545 RTr .9923 CRT -.9033 CRS .9139 CST -.9997
`%B 4393.6 R_3 .0"_ RI3 -.9929 LSA 3780.6 NS_ 163,9 5SA 12.3
,%1 4381.8 _ 312.6 THA 166.70 ELI 2426.5 EL,? 161 .2 ALr 171.84
FLIC#IT TII_ 1_.00
015T_M:E 531.010
LCL 1_1.78 VL 17.874 6AL 6.03 AZL 87.36 HCJ,
LCP 294.73 VP 37.638 GAP 3.03 kZP 91.39 TAL
GP I1.74 ZAL 40.60 ZAP 123.78 ETS 8.Z'Z ZAE
4R_|VAL OATE JUN 8 1969
DIFFERENTIAL CORI_CTIONS
TDI[ I .7829 TRA 2.4119 TC3oJ .9665 BAU .4934
RO1[ -.1194 RRA -.5844 RC3 ,37_8 FAU .10488
FOE 6,3088 FRA 9.1202 FC3-4.9327 BSP 14095
BOE ],7876 824 2.4827 8C3 2,02J2 FSP -5067
232.87 SI,IA 1_0.07 ECC .J7078 INC 2.6390 Vl _0.169
148.09 TAP 21.06 RC_ 107.86 APO 152.28 V2 34.793
I_7._O ETE 167.16 ZAC 82.16 ETC 167.24 CLP-124.60
DLA 23.32 R/4. lS.7J RAO 6S67.7 VlEL 11.820 PTH
L-I TINE INJ L4T INJ b(31_ INJ RT AS(: INJ AZI4TH INJ TZl4E
3152.65 -_13.69 107.40 244,44 80.16 4 55 17
3879.06 -10.13 t53.88 238.73 63.4Z | 27 5
2810.29 -29.O1 82.6_ 244.84 82.45 6 35 46
3896.65 -8.05 J39.37 237.61 61.12 220 32
2493.38 -34.11 _.03 243.37 87.57 8 23 34
3_28.33 -_.68 131.37 234.94 55.99 2 41 46
NJO-C(X/RS( EXECUTION ACCURACY
,%T 4624.7 _ 9_._ ,%3 14_5.3
RRT -.93_S _ -._377 RTF .9628
,%_ 4718.Z R2'J .O170 R13 -.9631
,%1 4707.6 ,%2 330.8 TH4 169.21
2.09 VHP 3.458 OPA 3.78 RAP 347.65 ECC l._j7








ST 2616.6 SR 312.5 ss 2798.5
CRT -:8470 CRS .8600 CST -.9997
L54 3840.2 N$4 169.1 SSA 12.3
ELI 2630.0 EL2 165.3 ALF 174.20
169
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691
LAUNCH OAT[: NOV 24 J_8 FLIGHT T[I_ 198.00 ARRIVAL OATS" JUN 10 1969
HELICX3rNTRIC CONIC OISTANC[ 537,164
RL 147,68 LAL ,00 LOL 61,78 VL 27,866 GAL 6,17 AZL 87,29 PI(A 236,14 SNA 130,01 ECC .17268 IN(. 2.7103 Vl 30.169
RP 108.93 LAP -2.25 LOP 297.89 VP 37,630 GAP 3,44 AZP 91.51 TAL 147,66 TAP 23,B0 RCA 107.56 APO 152,46 V2 34.789
R¢ 96,038 GL 17,51 GP 10,82 ZAL 40.31 ZAP 127,76 ETS 8,69 ZAE 134.88 ETE 168,85 ZAC 81.60 ET( 167.19 CLp-128.57
PLANE TCK:ENTRIC CONIC
C3 18,958 VHL 4.354 OLA 2§,83 RAL 16,02 RAO 6567,8 V£L 11,847 PTH 2,10 VHP 3.602 DPA 2,62 RAP 347.29 ECC I .3120
LNCJ.I AZMTH LNCH TIN[ L-I Till[ INJ LAT [NJ LONG INJ RT AS4_ fNJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
9_.DO 3 57 49 3181,40 -26,33 109,44 245,36 79,20 4 50 51 2581,4 -27,fi6 100.98
90.O0 O 29 48 3866.06 -10.53 153.13 239,77 63.56 I 34 14 3266.1 -14.00 146.17
100.00 5 45 25 2834,53 -28,78 84,_ 245,83 81.55 6 32 39 2234.5 -29.65 75.68
lO0.OO 1 24 fi4 _8.16 -8.33 138.gO 238.61 61.19 2 26 22 _088.2 -12.11 152.15
110.00 7 41 7 2472,52 -34,04 57,52 246,47 86,69 8 22 20 1872.5 -34.13 48,28
I10.00 1 45 41 3622,94 -3,81 131,19 235,83 56,00 2 46 4 ]022.9 -8.25 124.91
DIFFERENTIAL CORRECTIONS NIO-COL_RSIr. EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
TOE 1.9414 TRA 2.6281 T(3-2.0382 6AU .5234 SGT 4943°5 _ 8_J.2 ,S_3 1313.8 ST 2803.2 SR 257.3 SS 2688.5
R0E -.O808 I_A -,53_ RC3 ,3325 FAU ,09559 RRT -.91LP'Z RRF -,9156 RTF .9930 CRT -,7516 CRS ,7679 CST -.9997
FOE 5.9127 FRA 8.5503 F(3-4.3651 B,_° 15|88 S_ 5014.2 R_3 .013_ R13 -.9932 LSA 3888.5 NSA 174.1 SSA 1_.3
8DE 1,9431 8,qA 2,6818 8C3 2.0652 FSP -4715 8GI 5002,7 SG2 339,8 THA 171,16 ELI 2809,8 £L2 169.3 ALF 176.04
LAUNCH OATE M3V 24 1968 FLIGHT T|NIE L_O,O0 ARRIVAL DATE JUN 12 1969
239._0 _A 129.95 E(( .17483 INC 2.7764 VI ]O.169
147.21 TAP _6.50 RCA 107.23 APO J52.67 V2 34.787
112,76 £TE 170.2'0 ZAC 81,29 ETC 167.12 CLP-132.24
t.I_LICK_ENTRIC CONIC 0"f$TANCE 543.L_J2
RL 147.68 LAL .00 LCIL 61.78 VL 27.857 GAL 6.33 AZPL, 87._2 HI(.A
RP 108,94 LAP -Z,39 LC_P 301.05 VP 37,621 GAP 3,86 AZP 9J ,42 TAL
RC 9_,436 GL 17,61 GP 9.99 ZAL 39,97 ZAP 131,46 ET$ 9,10 ZAE
PLANETC_.'ENTRIC CONrC
C3 19.654 VHt. 4,433 DLA _,08 RAL 16,39 RAO 6567,_ VI[L 11,876 PTH 2,11 VHP 3,762 OPA I ,66 RAP 347.16 ECC I .3235
LNCH A2'I4TH LNCH TINE I..-[ T|ME INJ LAT INJ L.C_NG [NJ RT AS(: JNJ AZ14TH INJ TII4E
90.00 3 53 54 3208.14 -25.9_ 111.31 246.37 78.32 4 47 22
gO,00 0 36 _J 3856,37 -10,82 152,57 240,89 6_,67 1 40 56
1OO.OO 5 42 49 2857,03 -2_._4 86.01 246.90 80.72 6 30 26
100.00 I 30 26 3682.71 -8.51 I_8._3 239.61_ 61.24 2 31 49
110,00 7 3_ 58 24g(),_ -3_,_ 58,92 247,65 85,87 8 21 28
110,00 I 49 47 _22,00 -3,65 131,14 2_,8| 56,01 2 50 9
DIFFERENTIAL CORRtECTI ONS NI0-C.._UR_IE [_ECUTION ACCURACY
TDI_ 2.0_09 TRA 2.8370 TC3-2.0_9 _ALJ .54_ ,_T _222.0 _ 753._ 5_3 1206.9
ROE -.0361 RRA -.4822 RC3 .2972 r_U .08655 J_RT -.8846 RRF" -.8873 RTF .9931
rD_ 5,522S rRA 8.O0_0 rc3-3.8123 8sP 1619_ s_ 5282.1 82_ .0106 R13 -.9932
80_ 2.0913 _RA 2.8790 8C3 2.0902 FSP -4365 :3_1 5270.6 ,'_G2 348,7 THA 172.70








ST 2967,4 SR 216,7 5S 2578.0
CRT -,5995 (85 ,6195 CST -.9997
LSA 3932.7 NSA 178.9 SSA 12.4
ELl 2970.2 EL2 173,3 ALF 177.49
LAUNCH 0AT£ NOV 24 1968
HEL IC_ENTR I C CONIC
RL 147.68 LAL .00
RP 108.94 LAP -2.52
RC 100.837 GI. 17.65
PLAN[ T(XENTRIC CONIC
C3 20.428 VHL 4,5_
LNCH A_NTH LNCH TIN[
90.00 3 50 58
90.00 0 42 58
100.00 5 41 5
100.00 I 35 33
110.OO 7 39 28
110.00 I 53
FLIGHT TINE _02.00 ARRIVAL DATE JUN 14 1969
DISTANCE 549,394
LCX. 61.18 VL 27,847 GAL 6,51 AlL 87,16 HC4 242,46 .S_A 129,88 £CC °17724 INC 2,8383 Vl ]0,169
LOP 304.21 VP 37,612 GAP 4.28 A?P 91,31 TAL 146,72 TAP 29,18 RCA 106.86 APO 152.90 V2 3=,785
GP 9.24 ZAL 39.59 ZAP 134.89 ETS 9.46 ZAE 130.82 ETE 171.28 ZAC 81.23 ETC 167.02 CLP-135.65
oLA 26.28 RAL 16.81RAO 6567,8 VEL 11,908 PTH 2,12 VHP 3,937 OPA ,88 RAP 547.23 ECC 1.3362
L-I T_14_ INJ LAT |NJ LONG INJ RT AS( [NJ A_TH _NJ TINE PO CST TEN INJ 2 LAT INJ Z LONG
3232._P'Z -25,63 113,04 247,46 77.52 4 44 51 2632,9 -27,09 10_,68
3849.98 -11.01 152._ 242,07 63.75 1 47 B 5250.0 -14,45 145.21
2877.93 -28.]0 87,52 248,06 79,96 6 29 3 2277.9 -29.40 78.89
3680.19 -8,59 138.45 240,79 61,26 2 36 53 _080.2 -12.36 131,69
2507,49 -33.87 _,24 248,91 85,09 8 21 16 1907,5 -34,18 51,O1
3623.39 -3.80 131.21 237.85 56.00 2 54 2 3023.4 -8.23 124.9_
OlFFERENTIAL CORRECTIONS NI0-C.OUR_E £_CUTION ACCURACY
TOE 2,2321 TRA 3.0419 TC3-2.0_03 BAU .3728 5_T 5481.0 _ _82.4 _3 1106.3
ROE ,0053 ERA -.4516 RC3 .2661FAU ,07793 RRT -,8_01 _ -,8522 RIT ,9930
FOE 5,1465 FRA 7,5009 FC3-3.3027 BSP 17112 5GB 5523.) R_3 .0084 R13 -,9931
BOE 2,2321 BRA 3,O753 BE3 2.0972 FSP -4026 5G1 5511.7 SG2 357.3 THA 173.93
LAUNCH DATE NOV 24 |9_8 FLIGHT TINE 2_4.00
HELIOCENTRIC CONIC DISTANCE 5_5.468
RL 147.C_ LAL ,_O LC_. 61,78 VL 27,8345 GAL 6,71AZI. 87,10 HC.A 245,62 SNA
RP 108,95 LAP -2.64 LOP _07,37 VP 37,60_ GAP 4,70 A2_P 91,Z0 TAL 146,21 TAP
RC 103.240 GL 17.63 GP 8.58 7AL 39.16 ZAP 138.07 ETS 9.80 Z_E 129.07 £TE
PLANE TOCENTRI C CONIC
C3 21.287 _ 4.614 OLA _6.45 RAL 17._ RAO 6567.9 V[L 11.944 PTH 2.13 VHP
LNCH A2'NTH LNCH TZN[ L-| T]14[ _NJ LAT |NJ _ |NJ RT ASC _NJ A2_4TH ZNJ T_PI[
gO.OO 3 49 0 3255,7_ -25,28 114,63 _48,65 76,80 4 43 15
90,00 0 _8 45 3846,gO -11.11 152.0_ 243.52 63.78 I 52 50
IOO.OO 5 40 10 2897._ -L_.07 1_t.91 249.31 79.26 6 28 27
I00.00 I 40 14 _0.52 -8._6 138.47 241.9<3 61.26 2 41 34
110.00 7 39 36 2523.64 -33.77 61.49 2_O._ 84._6 8 21 40
110.OO I 57 17 _27.00 -3.C_ 131.40 2_8.97 55.99 2 57 44
OIFFERENT|AL CORRECTIONS NIO-C.CUR._ E_CUTION ACCURAC_
TOE 2.3664 TRA 3.2452 TC3-2,0733 BAU .5939 _T 57'05.9 _ 622.9 SG3 1012.9
ROE .0438 _A -.4182 Re3 .2M7 FAU .069_0 RRT -.BO83 _ -.BO97 RTI r .9928
rOE 4.7914 FRA 7.0332 FC3-_,8_8 B_ 17948 _ 5739,8 R'25 ,0067 R13 -.9928
BOE 2.3668 _R'A 3.2721 8C3 2.0_?0 F_P -3707 S_1 5728.1 S¢2 3_5.3 THA 174.94
O86IT DETERHINATION ACCURACY
ST 3110,5 SR 191,8 55 2469,1
CRT -.3828 CRS .4064 C$T -.9996
LSA 3971.7 MSA 183.3 SSA 12,4
ELI 3111.3 EL2 177.1ALF 178.64
ARR|VAL D_TE JUN 16 1969
129.80 £CC ,17993 INC 2.8968 VI ]0.169
31.83 RCA 106.45 APO 153.16 V2 34.784
172,15 7AC 81.39 ETC 166.92 CLP-138,80
4.125 8PA .27 RAP 347.50 ECC 1.3503








87 3234.6 SR 182,5 SS 2363.5
CRT -.1280 CRS .1539 CST -.9996
LSA 40_5,8 NSA 187.5 SSA 12.4
ELI 3234.7 EL2 180.9 ALF 179.59
170
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)
LJUNCH DATE NOV 24 1968 FLIGHT TII4[ 206.00 ARRIVAL DATE JUN ]B 2969
HEL[OCENTRIC CONIC D]STANCE 561.51]
RL 147.68 LAL .00 LEX. 61.78 VL 27.824 G4L 6.93 AZL 87.05 PiCA 248.78 5HA I29.72 ECC .18290 INC 2.9523 Vl 30.J69
RP 108.95 LAP -Z.75 LCP 310.54 VP 37.593 GAP 5.14 AZP 91.07 TAL 145.66 TAP 34,44 RE4 105.99 4PO J53.44 V2 34.7H3
RE 103.643 GL 17.56 GP 7.98 ZAL 38.70 ZAP 14|.02 ETS |0.I2 ZAE 127.50 £TE 172.87 ZkC 81.76 ETC 166.82 CLP-141.72
PLAN[TOCENTRIC CCNIC
C3 22.240 VHL 4.716 0LA 26.57 RAL 17.80 RAD 6567.9 EL |1.984 PTH 2.14 VHP 4.326 0P4 -.19 RAP 347,95 ECC 1,3660
LNO-I AZMTH LN_H TINE L-I TIN{: INJ LAT |NJ LONG INJ RT AS( INJ AZNTH |NJ TINE PO EST TIN INJ 2 LAT INJ 2 LONG
90.OO 3 47 59 3276.66 -24,95 !16,O7 249.92 76.15 4 42 35 2676.7 -26,61 IO7.79
gO.DO 0 53 52 3847,16 -lJ,IO 152,O4 244,63 63,78 1 57 59 3247.2 -14.53 145.O4
1OO.OO 5 40 2 2915,42 -27,83 90._0 250,64 78,62 6 28 38 2315.4 -29.12 81.64
100.OO I 44 ](3 3683.63 -B,48 138.64 243.25 61 .23 Z 45 53 3083.6 -12.26 13J .89
I10.OO 7 40 18 2539.08 -33.66 62.68 25I.?0 63.66 B 22 38 1939.1 -34,J7 53,48
110.O0 2 0 43 3632.73 -3.44 131.70 240.16 55.97 3 J 15 3032,7 -7.88 J25.43
OIFFER1ENTIAL CORRI[CTICI_I5 NI0-COURS_ EXECUTION ACCURACY ORBIT 0ETER/4INATION ACCURACY
TOE 2.4979 TRA 3.4526 TC3-2.0447 BALI .6113 SG7 5909.9 SGR 574,1 SG3 927.9 ST 3345.6 SR 185.8 55 2265.5
ROE .0794 RRA -.3892 RE3 .2138 FAU .06187 RRT -.7593 I_ -.7599 RTF .9925 CRT .1114 CRS -.0850 CST -,9996
FOE 4.4680 FRA 6,6135 rC3-2,4084 BSP 18627 S_ 5937,7 R23 .00§1R13 -.9925 LSA 4040.? NSA 191.4 554 12,6
_E 2.4992 BRA 3.4745 BE3 2.0558 FSP -3389 SG| 5926.0 SG2 372.5 THA 175.77 ELl 3345.7 EL2 184.6 ALr .36
FLI_IT TIN£ L=08.00LAUNCH OATE NOV 24 1968 ARRIVAL DATE JUN L_O 1969
0ISTAI_£ 567.5215
LQ. 61.78 VL 27.812 GAL 7.17 AZL 86,99 H_ 251.94 Sm4A 129.63 ECC .18616 INC 3.0056 Vl 30.169
LOP 313,70 VP 57,584 GAP 5,58 AZP gO,93 TAL 145.10 TAP 37,03 RCA 105.50 APO 153.76 V2 34.783
GP 7.45 ZAL 38.20 2AP 143.77 ET$ 10.45 Z_i_ 126.08 £TE |73,45 ZJC 82.3| ETC 166.73 CLP-J44.44
H[LIEX_ENTRIC CONIC
RL 147.68 LAL .00
RP 108.93 LAP -2.86
RC 108,045 GL 17,44
PLANETOCENTR|C CONXC
C3 23.299 _ 4.827
LNCH 47NTH LNCH TINE
90.00 3 47 55
90.00 O 58 24
100.00 5 40 39
100.00 I 48 21
llO.O0 7 41 33
110.00 2 3 56
OIrFERIENTIAL CORRECTIONS
TOE 2.6208 TRA 3.6584 TC3-_.OOSJ BAU .6283
ROE .1133 _A -.3631 RE3 .1923 FAU .05_2
FOE 4,1606 FRA 6,LP_38 FC3-2,0444 B_P 19314
8OE 2.6232 8RA 3.6764 BE3 2.0173 FSP -3115
OLA 26.67 RAL 18.36 RA0 6567.9 V_L 12,028 PTH 2.15 VHP 4.540 0PA -.51 RAP 348.36 ECC 1,3834
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TJld_ PO EST TIM _NJ 2 LAT ZNJ 2 LONG
3295.65 -24.63 117.37 251.29 75._7 4 42 50 2695.7 -26.38 IO9.13
3850.78 -10,99 152,25 245,99 63.74 2 2 35 3250.8 -14,43 145,26
2932.21 -27.60 91.40 252.06 78.03 6 29 31 2332.2 -28.97 82.86
3689.45 -8.29 138.97 244.56 61.18 2 49 50 3089.5 -12.07 132.23
2553.92 -33.54 63.83 253.22 82.99 8 24 7 1953.9 -34.15 54.64
3640.51 -3.14 132.11 241.40 55.94 3 4 37 _40.5 -7.59 125.85
ORBIT 0ETERNINATION ACCURACY
ST 3436.0 SR J97.6 SS 2|67.9
CRT .3049 CRS -.2792 CST -.9996
LS4 4062.9 NSA 195.0 SS4 12.7
ELI 3436.5 £L2 188.2 ALF l.OJ
NIOoC.O_SE E_ECUTION ACCURACY
S¢7 6086.8 SGR 534.0 SG3 849.3
RRT -.7031 _ -.?029 R1T .9921
sr_ 6110.2 R23 .0037 R13 -.9921
SGI 6098.4 SG2 379.0 THA I76.46
LAUNCH 04TE NOV 24 1968
H[L|OCENTRIC CONIC
RL 147.68 L4L .00
RP 108.94 LAP -2.95
RC 110.446 GL 17.29
PLAI_.TOCENTR|C CONIC
C3 24.474 VHL 4.947
LNCH ATMTH LNCH T|I4_
90.00 3 48 47
90.00 I 2 18
100.00 5"41 59
I{X3.00 1 51 47
lID.DO 7 43 17






27,798 G4L 7,42 AZL 86.94 H_A 255,10 _44
37.575 GAP 6.02 4ZP 90.79 TAL 144.50 T_P
37.66 ZAP 146.33 £TS 10.78 24£ 124.81ETE
0LA 26,72 RkL








TOE 2.7399 TRA 3.8688 TC3-1.9584 BkU .6433
R0E .1453 R'RA -.3396 RE3 .1730 FAU .04870
r0E 3,8794 FR* 5.8724 FC3-1.7228 BSP 19935
_OE 2.7437 6RA 3.8836 BC3 1.9661FSP -2B62
LAUNCH OATE NOV 24 19158
ARRIV4L DATE JUN 22 1969
129.53 ECC .18974 INC 3.0570 Vl 30.J69
39.60 RC4 104.96 4PO 154.11 V_ 34.784
173,94 ZAC 83.02 ETC 166.65 CLP-146.98
18._ RAO 65_8.0 VlEL 12.077 PTH 2.16 VHP 4.767 OPA -.70 RAP 349.32 ECC 1.4028
_NJ LONG [NJ RT AS_ INJ A_4TH INJ TII4_ PO CST TIN INJ 2 L4T _NJ 2 LONG
118,34 252,74 75,06 4 43 59 2712.8 -26,15 110.34
152.65 247,40 63,66 2 6 36 3257.7 -14.23 145.68
92.51 253,57 77,49 6 31 7 2347,8 -28,82 84.00
139.45 245.93 61.10 2 53 25 3097.9 -11,81 132,71
64.93 254.81 82.35 8 26 5 1968.3 -34.11 55.75
132.62 242,71 55.92 3 7 48 3050.3 -7.23 126.36
NI0-OOURSI[ E_CUTICN ACCURACY C_IT DETERt4INATION ACCUR4CY
SGT 6244.1 _R 501.6 5(,3 778.0 ST 3512.5 SR 214.1 SS 2075,9
RRT -,6407 RR$" -,6397 RTF ,99|7 CRT .4456 CRS -.4210 CST -,9996
6264.3 R_3 .0023 RI3 -.9918 L54 4080.8 MSA 198,4 SSA J2.7
SGI 6252.4 SG2 384.6 THA 177.04 ELI 3513.8 EL2 191.6 ALF J.56
HELIOCENTRIC CONIC
RL 147.68 LAL .00 LCL 61.78 VL
RP 108.94 LAP -3.04 LOP 320.03 VP
RE 112.844 GL 17,09 GP 6,54 2AL
PLANETOC£NTRJC CONIC
C3 25.780 _ 5.077
LNO'I A2"MTH LNCH TINE
90.00 3503,?.
90.00 1 _
100.00 3 43 58
100.00 I 54 49
110.0(3 7 45
110.00 2 9 48
DIFFERENTIAL CORRI[CTIONS
TOE 2.856| TRA 4,0854 TC3-I.SN9 BAU" .6560
ROE .1760 RRA -.3182 RE3 .1554 FAU .04_JI
FOE 3.6225 FRA 5.5560 FC3-1,4408 8_P 20495
_E Z.8615 _A 4.09?8 Be3 1.9033 rSP -26_
FLIGHT TINE 212.00 4R_IVAL DATE JUN 24 J969
OI$TANCE 579.452
27.784 GAL 7.71 A2'L 86.89 I._A 258.26 S_,IA 129.43 £CC .19366 INE 3.1069 Vl 30.169
37,566 GAP 6.48 A21= 90,63 TAL 143,89 TAP 42,15 RCA 104.37 41=O 154,50 V2 34.786
37.10 2AP 148.73 ETS 11.14 2_ 123.66 ETE 174.36 ZAC 83.88 ETC 166.58 CLP-149.35
OLA 2_.75 RAL 19.59 RAO 6568,0 EL 12,131 PTH 2.17 W.P 5.006 0PA -.79 RAP 350.21 ECC I .4243
L-I TINE INJ LAT INJ _ INJ RT ASC _NJ A_ITH _NJ TJN_ P_ CST TEN INJ 2 LAT INJ 2 LONG
3328,11 -24.06 119.58 254.29 74,61 4 46 0 2728.1 -25.95 111.41
_68,04 -10,47 15_,25 248,86 63,54 2 10 2 3268.0 -13,94 146.29
2962,42 -27.15 9_.55 255.15 76.99 6 33 21 2362.4 -28.67 85.06
3708.9_ -7.6_ 140.06 247.36 61.01 2 56 38 3109.0 -11.46 133.35
2582.20 -33.2_ 65._ 256.49 81.74 8 28 31 1982.2 -34.07 56.84
3661.95 -2.33 133.23 244.O8 55.89 3 10 50 3061.9 -6.79 126.98
NI0-C£XM_ E_CUTION ACCURACY ORBIT 0ETERNINATION 4CCURAC_
_T 6383.8 _ 47_.4 SG3 713.2 ST 3576.3 SR 232.4 SS 1988.9
RRT -.5733 _ -.57|3 RI'T" ,9913 CRT ,5450 CR5 -.5216 EST -.9996
S(_ 6401,5 R23 .0011RI3 -.9913 LSk 4093.8 _SA _O1.4 554 J2.7
•_I 6389.6 _G2 389.2 THA 177.55 EL1 3578.5 £L2 194.8 ALF 2.03
171
JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4. 1968-69_
LAUNCH OAT£ NOV 24 1968 FLIGHT TIHE 214.00 _RZVAL CATE JUN _6 1969
PEL IOCENTRI{ CONIC
RL 147,68 LAL .00
RP I08,93 LAP -3.12
RC 115.239 GL 16.86
PLANE TC(ENERIC CONIC
C3 27.232 VHL 5.218
LNO4 A_NTH LKH TZI_
90.00 3 53 9
_0.00 1 B 13
100.00 5 46 35
100.00 1 57 28
I10.00 ? 48 6
110.00 2 12 26
0Z ST*NeE 585.359
LC¢ 61.78 VL 27.769 GAL 8.01 42L 86.84 PICA 261.42 SNA |29.33 ECC .19793 INC 3.1556 Vl 30.169
LOP 323.19 VP 37.557 GAP 6.96 42P 90.47 TAL 143.25 T*P 44.68 RCA 103.73 APO 154.93 v2 34.7_9
GP 6.16 2AL 36.51 7AP 150.98 ETS 11.52 2AE 122.63 ETE 174.71 ZAC 84.87 ETC 166.51 CLP-151.SB
OLA 26.75 RAL 2'0.25 RA0 6568.1 VIE:L 12.190 PTH 2.19 VHP 5.258 OPA -.77 RAP 351.21 ECC 1.4482
L-| TINE INJ LAT INJ LONG INJ RT A,_ INJ A_4TH INJ TII4E PO (ST Trg INJ 2 LAT INJ Z LC_G
3341.77 -23.81 120._0 255.92 74.21 4 48 50 2741.8 -25.75 112,37
3881 .35 -10.06 134.03 250.36 63.39 2 12 55 3281.6 -13.55 147,09
2976.06 -26.94 94.49 256.83 76.53 6 _6 11 2376.1 -28.53 86.05
3722.50 -7.20 140.82 24B.B3 60.91 2 59 30 3122.5 -II.02 134.12
2595.82 -33.15 67.03 258.24 81.13 8 31 22 1995.8 -34.02 57.90
3675.50 -1.81 133,94 245,51 55.86 3 13 42 3075.5 -6.28 127.70
OfFFERENTIAL C_Rf_CTIONS
TOE 2.9701 TRA 4.3098 TC3-1.8258 _U .6661
ROE .2055 RRA -.29_3 RC3 .1394 FAU .03762
r0E 3.3885 FRA 5.2718 FC3-1.1960 BSP 21000
BOg 2.9772 BRA 4.3201 BC3 1.8311 FSP -2418
NI0-CCI_SE E_CUTION ACCURACY ORBIT OETERt4INATION ACCURAO"
SGT 6507.5 SGR 454,5 SG3 654.7 ST 3628.3 SR 251.! SS 1907.2
RRT -.5020 RRF -.4992 RTF .9909 CRT .6155 CRS -.5933 CST -.9996
S_ 6523.3 823 -.0001 R13 -.9909 LSA 4J01.6 N$A 204.2 SSA 12.8
•f_l 6511.5 $62 _J2.8 THA 177.98 ELi 3631.6 EL2 197,7 ALF 2.45
"L,_UNCH 0ATE NOV 2:,1 1968 FLIGHT TINE 216.00 ARRIVAL OATE JUN 28 1969
HELI(XENTRIC CONIC OISTANCE 591 .LP_5
RL 147.68 LAL .00 LC¢ 61.78 VL 27.753 0AL 8.34 42_. 86.80
RP 108.92 LAP -3.19 LOP 326.36 VP 37.548 GAP 7.44 A_P 90.30 TAL
R( 117.630 GL 16.60 GP 5.81 ZAL 35.90 ZAP i53.10 ETS 11.94 ZA[
PLANETO(FNTRiC CONIC
C3 28.830 VHL 5.371 OLA 26.?_ RAL 20.93 RAO 65_.2 VEL 12.257 PTH 2.21 VHP
LNCH AP,_4TH LNCH TINE L-r TINE INJ LAT INJ _ |NJ RT A_ INJ A2_4TH _NJ I"iM_
90.00 3 56 33 3353.91 -23.39 121._32 Z57.64 73.86 4 52 27
90.00 I 10 17 _98.18 -9.55 154,96 251,90 63.21 2 15 15
100.00 3 49 47 2988.87 -26.73 95._ 2_.5e 76.10 6 39 36
100,00 I 59 44 3738.46 -6.67 I41.71 250._ 60,79 3 2 2
II0.00 7 51 7 2609,20 -33.00 _.05 L_O.07 80.35 B 34 36
110.00 2 14 53 3690,89 -I.L_Z 134.74 246._3 53.84 3 16 24
OIFFERI_NTI_L CORRI[CTIONS NIO-COURS_ EXECUTION ACCURACY
, TOE 3.0869 TRA 4.5477 TC3-1.7407 BAU ,6731 SGT _1.2 _ 437.7 F_3 _02.2
ROE .2340 RRA -.2195 RC3 .124_ rAU .032S3 RRT -.4282 RI_ -.4243 RIT .9904
FOE 3,1810 FRA 5,0215 rc3 -.9762 8SP 21366 S_8 66_5,7 R_3 -,0013 RI3 -,9904
801 3.0958 BRA 4.5562 8C3 I .7452 FSP -2_14 SGI 6623.9 ,_62 _3.4 THA 178.37
264.38 SHA 129.22 ECC .20258 INC 3.2036
142.60 TAP 47.19 RCA 103.04 APO 155.40
121.70 ET[ 175.01 ?AC 85,98 ETC 166.46
5.524 0PA -.67 RAP 352.32



















ST _674.4 SR 269.0 SS 1833.0
CRT .£_£3 (R$ -.6453 (_T -.9996
LSA 4109.9 HSA 206.5 SSA 12.B
ELI 3678.8 EL2 L_O.3 ALF 2.80
LAUNCH 04TE NOV 24 1968
H£LI0_ENTRIC CONIC
RL 147.68 LAL .O0
RP 108.91 LAP -3.25
RC 12'0.015 GL 16.31
PLAN_T_ENTRIC CONIC
C3 30.654 VHL 5.537
LNCH A2MTH LI_H TII_E
90.00 4 O 40
gO.OO I 11 46
100.00 5 53 30
i00.00 2 I :_
II0.00 7 54 29
110.O0 2 17 8
FLIGHT TINE 21B.O0
01STAN(E 597.046
LC¢ 61.78 VL 27.737 GAL 8.70 AZL 86.75 HCA 267.75 St4A
LOP 329.53 VP 57.540 GAP 7.95 AZP _0.1 5 TAL 141.94 TAP
GP 5.50 2AL 35.27 ZAP 155.10 ETS 12.42 ZAE IL_0.86 £TE
0LA 26,68 RAL 21.64 RA0 65_.2 V_L 12.330 PTH 2.22 VHP
L-I TIN_ INJ L_T INJ LON_ INJ RT AS_ _NJ AZl4TH |NJ TINE
3364.71 -23._8 12"Z.04 259.45 73.56 4 56 45
3917.I8 -8,94 156.11 253.48 63.02 2 17 4
X_O.9_ -26.53 9_.23 260.40 75,70 6 43 31
3756,75 -6.06 142.73 251.93 60.67 3 4 14
2622.41 -32.85 _,05 _61.97 79.97 8 _1_ 11
3708.01 -.36 133._1 248.52 53,82 3 18 56
NI0-COUR_ E_ECUTION ACCURACY
SGT 6717.2 _ 424,4 SG3 534,2
_RT -.3530 _IF -.3483 R'rr .9_00
S_ 6730,6 _3 -.0023 R13 -.9900
5G1 6718.9 _ 397.0 THA 178.72
FLIGHT TINE L=_O.G0
01_T_K_E _02.016
LOL 61.78 _- _'.720 G_L 9,1_ _21. 86.70 _ 270.91 SNA
LOP 332.70 VP 37.532 GAP 6.47 ATP 89.95 TAL 141.26 T_P
GP 3.22 Z_. _4.62 ZAP 1_6._ ET$ 12.95 Z_IE: IZ0.10 ET(
0LA 26.60 R_4. 22.26 RAO 63M.3 VEL i2.411PTH 2.24 VHP
L-| f;I, II: |NJ LAT _NJ LONG ZNJ RT 48( |NJ AZNTH INJ TINE
3_74,37 -23.19 122.69 261.33 73.28 3 1 41
3940.15 -8.23 137._ 253.10 62.82 2 18 25
3012.46 -26._4 97.03 262._0 75.33 6 47 55
3777.30 -3.37 143,_N_ 233.34 _O.55 3 6 7
2635.53 -32._H) 70.04 2'63.94 79.41 8 42 6
3726.99 .16 136.6_ 2_0.10 35.82 3 21 19
NIO-(J_ _CUTION ACCURACY
_T _01.7 _GR 413.8 _3 510.6
RRT -.2772 _ -.2121RIT' .98_
S_ 6814.3 R23 -.0033 R13 -.98_
_I 680_.7 S_2 397.5 THA 179.03
01rFER_NTIAL CORRECTIONS"
TOE 3.1989 TRA 4,79_3 TC3-1.6346 B_U .679_
ROE .2620 RRA -.2611RC3 .1110 FAU .02817
FOE 2.9874 FRA 4.7922 FC3 -.7956 BSP 217_
_O_ 3.L=_ _RA 4.7994 B_3 1.6583 FSP °2039
_AUNO_ OAr[ NOV 24 1_
PI_LX_ENTRI( CONIC
RL 147.(N_ LAL .00
RP 108.09 LAP -3.30
RC 122.394 _ 13._
PLANI[TCK:_NTRIC CONIC
C3 32,670 _ 5.716
LNO4 A2'NTH LNCH TII4E
_O.00 4 5 27
gO.o0 I 12 45
IO0.00 5 37 43
1O0.00 2 3 10
110.00 7 38 il
110.00 2 19 12
0IFFERENT|AL COI_qECTICI_
TOE 3.3118 TRA 5.0_O1 TC3-1.3_15 B_l.I ._34
ROE .28_ R_ -.2430 _3 .088_ FAU .02413
FOE 2.8120 FRA 4.3871 r(3 -,_LOI _SP 2_163
EIOE 3,3244 _RA 5,05_ BC3 1.5646 FSP -lBSI
ARRIVAL OATE JUN 30 1969
129.11ECC .20765 INC 3.2511 Vl _O.169
49.68 RCA 102.30 APO 155.91 v2 34.796
115.28 ?AC 81.19 ETC 166,41 (LP-155.67
5.804 DPA -.48 RAP 353.51 ECC 1.5045








ST 3706.0 SR 286.0 5S 1760.9
CRT .7043 CR$ -.6843 CST -.9996
LSA 4107.7 HSA L_38.5 SSA 12,7
ELI 3711.4 EL2 202.7 ALF 3.12
ARRIVAL 0ATE JUL 2 1969
12/_.99 ECC .21316 IN(: 3.2983 Vl ]O.169
32.17 RC_ 101.50 APO 156.49 V2 34,800
175.52 7AC 88.48 ETC 166.37 CLP-157.56
6.100 OPA -.22 RAP 354.7B ECC 1.5377








ST 3729.5 BR 3OI.6 SS 1693.6
CRT .7332 CRS -.7141CST -.9996
LSA 4101,7 NSA 210.2 SSA 12.6
ELI 3736.1EL2 204.7 ALF 3.40
172
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4, 1968-69)
LAUNCH 0ATE NOV 25 1968 FLIGHT TIN[ 70.00 ARRIVAL CATE Fie 3 1969
H_L IOC[NTRIC CC_lI C
RL 147.66 LAL ,0(3 LOL
RP 107.63 LAP I .02 LOP
RC 95.312 GL 1.19 GP
PLAN[ T(XENTRIC CONIC
C3 402.939 VHL 20.073 _LA
LN(J4 AZNTH LNCH TIN[ L-I TIN[ |NJ LAT
90.00 6 54 5 2838.31 -28.2B
90.00 19 0 37 5446.79 28._0
IO(3.OO 8 15 42 2575,07 -29.86
IOO.O0 20 Z! 42 5185.27 29.77
llO.O0 9 24 33 2359.54 -34,14
110.00 21 29 20 4973,56 34.04
O IFFER1ENTIAL CCRRIEE T IONS
TOE -.9669 TRA-2.2782 TC3 -.1068 BAU .5762
ROE-1.4164 RRA .7520 RC3 -.0064 FAU .D1059
FOE .3849 FRA .7648 FC3 -.OL_'_7 BSP |_R
BOE 1.7150 _A 2.3991 BE3 .1070 FSP -46
OISTANCE I25.346
62.80 VL 14.780 GAL 34.86 AZL 68.03 H(A 31,02 SHA 84.04 ECC .84412 INC 1.9716 Vl 30.174
93.80 VP Z9.783 GAP -56.04 AZP 68.3! TAL 17Z.Z4 TAP 203.26 RCA 13.10 APO 154.98 v2 35,210
-.84 ZAL 64.11 ZAP 37.12 ETS 176.92 ZAF 129,89 £T£ 184.52 ZAC 47.52 ETC 157.75 CLP 37.11
.57 RAL 358.33 RA0 6572.! VEL 22.896 PTH 3.27 VHP 30.798 0PA -20.97 RAP 314.36 £CC 7.6314
INJ LONG INJ RT ASC |NJ A2'HTH INJ T|N[ _ C$T TIN INJ 2 LAT INJ 2 LONG
84.62 264.29 91.41 7 41 Z4 2238.3 -27.79 75.99
250.98 263.67 87.29 210 31 24 4846.8 27.52 242.38
65.LP'Z 264.24 9|.54 8 58 37 1975.| -29.32 56.45
231.66 263.59 87.14 21 48 7 4585.3 29.05 222.93
48.71 264.09 91.9| tO 3 53 1759.5 -33.50 39.52
215.32 263.32 86.71 22 52 13 4373.6 33.21 206.18
NZOoCOURSE EXECUTION ACCURACY CRBIT OETERNINATION ACCURAO"
_T 826,3 S_R 458.5 S_3 22.5 ST 338.2 SR 409.4 SS 340,5
RRT -.0449 RRF .0400 RTF -.6176 CRT .7152 CR5 .7675 CST .9952
S_ 945.0 R23 .00(30 RI3 .6177 LSA 589.6 MSA 223.7 SSA 14.J
S(,1 8_.7 ,T_2 457.8 THA |77.94 ELI 493,5 EL2 196.1 ALF 52.52
LAUNCH D4T£ NOV 25 1968 FLIGHT TI14£ 72.00 ARRIVAL DATE FEB 5 I969
HELIOCENTRIC CONIC
RL J47._ LAL .00
RP JO7.60 LAP | .L_D
RC 93.09D GL | .44
PLAME TOC_NTRI C CON|C
C3 371.136 VHt. 19.265
LNO_ A2_TH LNO4 TZNE
gO.DO 6 52 59
90.OO 19 J1 J7
IO0.OO B J4 58
I00.00 2O 32 0
110.00 9 24 40
IJ0.00 2J 38 47
DISTANCE 130.565
LCL 62.80 VL 15.602 GAL 33.10 AZL 67.87 HE_ 34.26 SM4 85.39 ECC .81935 INC 2.1271 VI 30.174
LOP 97.03 VP 30.L_09 GAP -53.58 AZP _.24 TN. 171._0 TAP _05.56 RCA 15.43 APO 155.36 V2 35.218
GP -.86 ZAL 62.69 ZAP 35.58 £TS I76.9I ?AE J29.66 rTE 184.86 7AC 49.13 ETC 158.36 CLP 35.57
0LA 1.37 RAL 359.53 RAO 657_.0 VEL 2_.19| PTH 3.24 VHP 29.723 0P4 -L>0.57 RAP 316.13
L-I TINE ]NJ LAT INJ _ INJ RT AS( JNJ AZNTH INJ TIN[ PC) CST TIH INJ 2 LAT
LP654.73 -28.3| 85.82 _5,L_8 90.81 7 40 34 2254.7 -27.89
5413.96 _.07 248.59 _3.82 66.I0 20 4J 31 4614,0 27.23
25g0.30 -_.Bil _.35 _5,25 90.94 B 58 B 1990.3 -29.43
5J53.64 _.64 _.3_ 263.69 85.92 21 57 53 4553.6 28.76
2372.12 -34.16 49.69 _5.|5 91.33 10 4 12 J772.! -33.60
4_4.59 33.91 213,07 21_3.$1 85.39 23 I 11 4344.6 32.90
OIFFERI[NTIAL _C TI(_N,S
TOE-.9754 TRA-2._041 TC3-.1142 B_ .5677
ROIE-J .315_ lIRA .7358 K3 -.0074 FJP.J .01057
FOE .4015 FRA .793! rC3 -.0247 BSP 2124
NI0-C_URSA_ EXE_JTION ACCURACY
S(;T 864.6 SG_ 464,5 S_3 24.3
RRT -.0458 _ .0410 R1T -,6363
961.5 R2_ -.O00l R13 .6364










5T 355.8 SR 414.3 SS 356.6
(RT ,7136 CRS .76R6 CST .9950
LS4 610.2 MS4 229.8 SS4 14.3
£L1 506.7 FL_ 203.8 4LF 51 .04
LAUNCH DATE NOV Z5 I_B
H_LI(XENTRI( CONIC
RL 147.66 L4L .00
RP 107.58 LAP 1.37
RC 90.872 GL 1.71
PL4N[ TCK_ENTRI C CONIC
C3 342.033 VHL 18.494
LN_ A_NTH LNCH TIN[
gO.O0 6 51 45
90.00 19 21 43
I00.P0 B 14 6
IO0.00 20 42 3
110.OO 9 24 38
110.DO 21 48 0
FLI_T TIN[ 74.00 4RRIV_L CATE FEB ? ]969
OlST4N(£ 135.923
LOt. 62.80 VL 16.379 GAL 31.49 AZL 87.74 _4 37.50 ,SNA 86.78 ECC .79419 INC 2.2587 VJ 30.174
LOP 100.27 YP _.625 GAP -51.25 4ZP 86.21 TAt 170.36 T4P 207.96 RE4 17,86 4PO 155.69 V2 35.2_5
GP -,88 Z4L 61.33 Z4P 34.06 ITS 176,_0 74_ J29,50 _T_ 1_5.22 74C 50.76 ETC |5_.94 CLP 34,05
DLA 2.15 RAL .68 RA0 6571.9 VIEL 21.525 PTH
L-I TIN[ INJ LAT INJ _ INJ RT AS( INJ 42'NTH INJ TIN[
2870.4_ -28.32 86.97 266.19 90.23 7 39 35
53EIO.97 27.89 246.19 263.90 84,91 20 51 24
2604.84 -29.69 67.43 266.18 90.37 B 57 30
3121.81 29.46 226.97 263.73 84.69 22 7 25
2_4.03 -34.18 50.62 266.13 9(3.77 10 4 22




FOE .4183 r_ .8219
BO_ 1.6fl79 _4 2.4374
LAUNCH DATE NOV 25 J_
P_LI(X:ENTRIC CONZC
RL 147.66 L_L .DO
RP 107.56 LAP 1,_5
RC 88.659 GL I._
PL4NET_ENTRI_ CON_
C3 315.362 _ 17,7_8
LN(.H AZ)4TH LNCH TINE
90.00 6 _022
90.00 19 31 _4
ID0.00 8 13 5
100.00 2O 51 93
110,00 9 _4
110.(30 21 56 _9
3.22 VHP 28.684 OP4 -20.13 RAP 317.91
NI0-(J_URS_ EXECUTION ACCURACY
TC3 -.|218 BAU .5583 SGT 904.4 _ 470.0 SG3 26.1
R(3 -.00_ FAU .01057 RRT -.0466 RRF .0420 RTF" -,6543
rC3 -.0268 _P _9 _ I019.2 /_3 -.01_2 R13 .6544
8C3 .1221 FSP -5_ SGI 904.7 SC_ 469.3 TH4 178.10
FLIGqT TINE 76.00
£CC 6.6290








ST 374.3 _R 418,7 $S 37_.9
CRT .7123 CRS .7696 CST .9946
LSA 631.4 MSA 235.7 SSA 14,6
ELI 520.3 EL2 211.4 ALF 49.48
OISTAN([ 141.412
LOL 62._0 VL 17,111 GAL 30.01 A2'I. 87.63 PICA
LOP 103.51 VP 31.030 GAP -49.04 A2'P 88._0 TAL
GP -,90 ZAL _O.OI ZAP 32.58 r75 ]76.88 Z4E
A_IVAL CATE FEB 9 1969
OIFFERENTZAL C,CRRECTI<_qS
TOE -.9_Z5 TRA-2.3570 7C3 -.1297 _J .fl484
ROE-I .2931 RRA .694! RC3 -.0097 FAU ,0J058
FOE _4354 FRA .BS|| FC3 -.0'290 85P 2_J_
BO_ 1.6_10| BRA Z.457| _3 .J_; FSP -_
40.74 ,_4 68.19 £C( .76881 INC 2.3724 Vl 50.174
169.43 TAP 210.16 R(4 20.39 4PO 155.99 V2 35.232
129.40 £T£ 185,59 Z4( 52.4_ ETC 159.49 CLP 3_.57
OLA 2.93 RAL 1.7_ RAO 6_71.8 V_.L _D.897 PTH 3.19 VHP 27.679 OP4 -J9.6_ RAP 319.71 ECC 6.190]
L-I TIME _NJ L4T |NJ LONG _NJ RT AS(. INJ 4_,ITH INJ TII4_ PO (ST TIN INJ 2 LAT INJ _ LONG
_5,47 -2_.32 88.0? L_7.00 89.68 7 56 2_ ?285.5 -2_.06 79.42
5347.71 27.67 24_.78 _5.90 83.72 21 1 2 4747.7 26.51 235.31
_|B.6_ -_).99 M.46 _7.0| 89.83 B 56 43 E_318.7 -29.60 59.67
5089.73 29.24 224.61 _.?0 83.47 22 16 42 4489.7 28.02 216.02
2395.28 -_4.18 _1.50 _7.0l 90.26 I0 4 23 1795.3 -33.77 42.28
4885.91 33.49 20_.S4 ,_i_.10 82.74 23 18 25 4285.9 32.13 199.57
ORBIT OETERNIN4TION ACCUR4CY
ST 393.6 SR 422.6 SS 389.7
CRT .7109 CRS ,7705 CST .9946
LSA 653.4 NSA 241.3 SS4 14._
ELI 534.4 EL2 218.9 4LF 47._6
NI0.-COUR_E E_ECUTION ACCU_AO'
_T _M_o8 _R 474.9 _G3 2_.I
RRT -.047_ i_ r .0428 RTF -.6718
10_8.4 _3 -.0004 R13 .6719
SG| 946,2 _1_2 474.2 THA 178.18
173
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69p
LAUNCH DATF NOV 25 |968 FLIGHT TIN[ 78.00 ARRIV4L CATE FEB 11 1969
hEL IOC(NTRIC CONIC
RL 147.66 LAL .00
RP 107.54 LAP 1.72
RC 86.453 GL 2.16
PLAN( TOCENTRI( CON|C
C] 290,887 VHL 17.055
LN(J4 AZMTH LN_H T|NE
90.00 6 48 51
90.00 19 41 52
I00.00 8 II 55
100.00 21 1 29
II0.00 9 24 8
II0.00 22 5 45
0ISTANC[ 147.024
LOL 62,80 VL 17.801 GAL 28.64 A?L 87.53 HCA 43.98 5_A 89.63 ECC .74339 [NC 2.4721 vl 30.174
LOP 106.75 VP 31,423 GAP -46.95 A?P 88,22 TAL 168.49 TAP 211.47 RCA 23.00 APO 156.25 vZ 35.238
GP -.92 ZAL 58.74 ZAP 31.1! ET$ 176.85 ZA[ 129.36 ETE 185.99 Z4C 54.12 [TC 160.02 CLP 31 .lO
0L4 3.70 RAL 2.84 RAD 6571.7 VEL 20.303 PTH 3.16 VHP 26,705 {)P4 -19.2! RAP 321 .53 EGG 5.7873
L-I TII4E INJ LAg INJ LONG INJ RT AS_ INJ A2_4TH |NJ TIN( PO (ST TIM INJ 2 LAT INJ Z LONG
2899.83 -28.31 89.12 267.73 89.16 7 37 11 2299.8 -28.12 80.46
5314.16 27.39 241.36 263.85 82.54 21 10 26 4714.2 26.00 232.94
2631.87 -29.89 69.44 267.76 89.32 8 55 47 203! .9 -29.66 60.64
5057._5 28.96 222.24 263.61 82.25 22 25 46 4457.3 27.59 213.7!
2405.85 -34.18 52.32 267.80 89,77 10 4 14 1805.9 -33.84 43.09
4856.13 )).21 206._ 262.90 81.41 2] 26 41 4256.1 31.67 197.)7
0 IFF[RENT IAL COg_q_( T I ON5
TOE-I.OOJl TRA-2.3855 TC_ -.1378 BAU .5377
ROEol.25|6 _A .6732 RC3 -.0111 rAo .01060
ro[ .4529 FRA .8808 FC3 -.0_16 BSP 2545
B(_ I .6027 _A 2.4768 8C3 .1383 FSP -66
LAUNCt4 0ATE NOV 25 |_
H[L IC(ENTRIC (_NIC
RL 147.66 LAL .00
RP I07.53 LAP 1.88
• ¢ 84.284 GL 2._6
PI.ANE TO(ENTRI C CONIC
¢3 268.405 _ i6._3
LNO.I A2NTH LNCq 1II4£
90.00 6 47 10
_0.00 lg 51
100.OO B IO 31
IOO.O0 21 10 52
110.00 9 23 _g











01FrERIENTIAL (J_K_IE( T IONS
7OE-1.0094 78A-2.4096 f(3 -.14_1 _AU .52£3
tOE .4707 IrR_ .9111 IrC3 -.0_43 _SP 2/_5
_o[ 1.5750 B_a 2.4_2 0(.3 .1467 rsP -72
NIC-COURS_E [XECUTION ACCUR_CY ORelT {)ETERMINATION _CCUR_C¢
S_T 988.9 _ 479.2 ,S_ _J.3 ST 41_.8 SR 425.9 SS 406.7
RRT -.0478 RRF .04_ RT_ -.6_86 CRT .7095 CRS .77J4 CST .9944
866 1098.9 R_3 -.0006 RI3 .6887 LS_ 676.1 HSA 246.5 SSA 15.0
5(;1 989._ _2 478.4 THA 178.27 ELJ 549.1 EL2 226.2 ALF 46,16
FLIC_T TIME BO.00 ARRIVAL OATE FEB 13 1969
OI ST_I_E 132,731
18.4_2 GAL 2'7._k_ A2'L 87.44 PICA 47.2_ SNA 9l .08 ECC .71805 INC 2.5607 vI _3.174
31._ G_-44._ A2P 1_._6 TAL 167.57 TAP 214.79 RC_ 25.68 _PC 156.48 v2 35.243
57,_12 ZAP _J,67 £TS 176.80 Z_E IL_3.AO ETE 186,40 ZAC 55.83 ETC 16{3.52 CLP 29.65
3.11_ R_O 6571.6 VEL 19.74! PTH 3.12 VHP 25,762 {)PA -18.71 R_P 323.36 ECC 5,4173
INJ _ ZNJ RT A,_C INJ A_NTH INJ TIME: PO CST TZH INJ 2 LAT ZNJ Z LONG
_.12 _.37 88.65 7 35 44 2313.5 -28.17 81.46
_3_.94 L_53.72 81._ 21 19 _ 4680.5 25.6O 2_0.58
70.37 2T_8.41 88.83 8 54 41 2044.4 -29.71 6! .57
'_i.f_N_ _s_3,45 8|.04 22 34 57 4424.6 27.10 211.40
53.10 L_8.49 89.31 10 3 55 1815.8 -33.90 43.86
21_3.97 _2.£_ _0.10 23 _4 45 4226.0 31.17 195.17
t410-COUReJ_ EXEcu'rlON ACCURACY ORBIT 0ETERNIN_TION ACCURACY
_GT 10_.6 9GR 48_.8 _3 32.5 ST 434.9 58 428.7 SS 424.1
RRT -.0482 RRr .0442 RTF -.704R CRT .7081 CRS .7723 CST .9942
1140.8 823 -.0007 R15 .7049 LSA 699.5 NS_ 251.5 SSA 15.2
_I 10_.9 _2 482,0 THA J78.35 ELI 564.4 EL2 2_.3 ALF 44.4_
LAUNCH OAT[ NOV 25 1968
t._LIC_ENTRIC CONIC DISTANCE 158.586
RL 147.66 LAL .00 LOt. 62.80 VL 19.065 GAL _.16 AZL 87.36 HCA 50.47 SNA 9_.54 ECC .69291 INC 2.6405 Vl 30.J74
RP 107.51 LAP 2.04 LOP 113.23 VP 32.167 GAP -43.06 AZP 88.32 TAL 166.65 T_P 217.12 RCA 28.42 /_PO 156,66 V2 35.247
RC 82,065 GL 2.87 GP -.98 ZAL 56.35 ZAP 28.24 ETS 176.74 7AE 129.50 ETE 186.83 ZAC _7.57 ET( 160.99 (LP 28,_2
PLAN([ TCX:ENTR I C CONIC
C3 247.733 VHL 15.740 OLA 5.22 RAL 4.1_2 RAO 6571.4 VEL 19.211 PTH 3.09 VHP 24.846 0PA -18.20 RAP 325.I9 ECC 5.0771
LNCH AZNTH LNCH TI1_ L-I TIN[ ZNJ LAT INJ LONG INJ RT A_4_ INJ AI_NTH INJ TI_4_ PO CST TIM INJ 2 LAT INJ _ LONE
90.00 6 45 20 2926.58 -28.26 91.08 268.92 88.18 7 34 7 2326.6 -28.22 87.41
90.00 20 1 11 5246,01 26.70 236.50 263,54 80.19 21 28 37 4646,0 25.07 228.21
100.00 8 9 8 2656.28 -29.85 71.25 268.97 88.36 8 53 24 2056.3 -29.76 62.45
IO0.O0 21 20 4 4991.54 28.26 217.48 263.23 79.84 22 43 16 4391.5 26.57 209.08
110.00 9 23 I 2425.06 -34.17 55.82 269.10 88.88 I0 3 26 1825.1 °35.94 44.58
FLIGHT TIN( 8_.00 ARRIVAL 04TE FEB 15 1969
110.00 22 22 41 4195,53 32.51
0Irr£RENTI_L CORRf.CTIONS
TOE-1.0176 TRA-2.4351 TC3 -.1546 8AU .5142
ROE-1.1684 RR_ .6295 RC3 -.0143 FAU .01070
FOE .4891 FR4 .9420 FC3 -.0374 _SP 2873
BOE 1.5494 I_A 2.5152 Be3 .1552 FSP -79
LAUNCH {)ATE NOV 25 196.B
HELIOCENTRIC CeNIC
147.66 LAL .00 LCL 62.80 VL
107.50 LAP 2.19 LCP 116.48 VP
RC 79.887 GL 3.19 GP -I.01ZAL
PLAN_T_ENTR|C CONIC
C3 228.712 VHL 15.123 0LA _.9_ RAL
LNO4 A_PNTH LN(H TIN( L-I TINE
gO.00 6 43 20 2939.02
90.00 _ I0 33 5211.32
IOO.00 8 7 50 _67.54
100.00 21 29 4 4958.03
110.00 9 L_ i3 2433.70
110.00 2"Z 3() 50 4764.63
201.67 262.50 78.79 23 42 36 4195.5 _0.62 19Z.96
MID-COUPS( EXECUTION ACCU_AC_ ORBIT {)ETERt.|IN_IION ACCUraCY
S_T 1080.0 S(,R 48_.7 SG3 35.0 ST 456.9 SR 4_0.9 ss 441.9
RRT -.0485 _ .0447 R7F -.7204 CRT .7068 CRS .7732 CST .9939
.q_ 1184.2 R_3 -.0009 RI3 .7205 LSA 723.9 MS4 256.0 SS_ 15.3
$61 1080.3 $62 485.0 THA 178.44 ELI 580.4 EL2 240.0 ALF 4_.63
FLIGHT TIE 84.00 A_IVAL OATE FEB 17 1969
OISTANCE 164.523
19.644 GAL 2a_';_ _ _7.29 HC_
32.517 GAP -41.25 AZP 88,39 TAL
55.22 Z_P _6.83 ETS 176.61 Z_E








53.71 .S/4A 94.01 ECC .66808 INC 2.71 32 Vl 30.174
165.74 TAP 219.46 RCA 31.20 _PO 156.81 V2 35._51
129.67 ETE 187.29 7AC 59.34 ETC 161.44 CLP 26.82
01FFEI_NTIAL O3_CTICNS
70E-I.0155 7RA-2,4_97 TC3 o.1632 BAU .5013
g_E-1.12_ _A .606<3 RC3 -.0J61FAU .01077
FOE .5079 FRA .9735 FC3 -.0408 BP 3056
80E 1.5236 _ 2.5335 BE3 .1640 FSP °86
3.06 VHP 23.958 OPA -17.66 RAP 327.04 ECC 4.7640
INJ LONG INJ RT ASC INJ ANTM INJ TIN( PO CST TIM INJ 2 LA7 INJ Z LONG
91.99 269.38 87.72 7 _2 19 2339.0 -28.25 83.32
234.05 21_3.29 79.04 21 37 24 4611.3 24.49 225.83
72.09 269.44 87.92 8 51 57 2067.5 -29.80 63.29
215.08 262.94 78.64 22 51 42 4358.0 25,99 206.76
_4.50 269.60 88.48 I0 2 46 18_3,7 -33.99 45.26
199.37 _1.91 77.49 23 50 15 4164.6 _0.02 1_3.76
MI0-CCURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
.%T 1128.0 SGR 487.9 SC,3 37.6 ST 479.8 SR 432.5 SS 460.2
RRT -.0486 I_ .0450 RIT" o.7354 CRT .7055 CR5 .7741 CST .9937
S,G8 1_29.0 _3 o.D011 R13 .7354 LSA 749.1 HSA 260.1 SSA 15.5




JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4, 1968-69 J
LAUNCH DATE NOV 25 1968 FLIGHT TIME 86.00 ARRIVAL 0ATE FEB 19 1969
HgLIOCENTRiC CC_IC
RL 147.66 LAL .DO
RP 107.49 LAP 2.33
RC 77.721GL 3.53
PLAN[TOCENTRIC CONIC
C3 211.203 VHL 14.533
LNCJ4 AZNTH LNCH TIME
gO.O0 6 4! 8
9O.OO 20 19 45
1OO.00 8 5 41
100,00 21 37 53
110.00 9 21 14
110.OO 22 38 49
OIFF[RENTIAL CORRECT|GNS
TOg-!.D366 TRA-2.4868 TC3 -.1725 8AU .489_g
RO(-l.OBfl2 RRA .flSdO Re3 -.0181 FAU .01_fl
FOE .5278 FRA 1.0061 gO3 -.0445 8SP 3162
BOC 1.5OO7 _A 2.5544 6C3 .I735 FSP -93
0ISTANCE 170.555
LOL 62.80 VL 20.I89 GAL 23,95 AZL 87.22 HCk 56.96 SMA 95.47 £CC .64364 INC 2.7601 Vl 30.174
LOP 119,73 VP 32.852 GAP -39.51 AZP 88.46 TAL 164.85 TkP 221.81 RCJ 34.02 kPO 156.93 V2 35.254
GP -1.05 ZAL 54.14 ZAP 25.44 ETS 176.57 2AC 129.91 ETC 187.76 ZAC 61.12 ETC 161 .67 CLP 25,42
0LA 6.71 RAL 6.62 RAO 6571.2 VEL 18.235 PTH 3.02 VHP 23.096 OPJ -17,10 RkP 328.90 ECC 4.4759
L-I TIME INJ LAT INJ _ INJ RT A_ INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG
2950.88 -28.20 92.85 269.74 87.29 7 30 19 2350.9 -28.28 84.19
5176.16 25.79 231.58 262.98 77.89 21 46 1 4576.2 23.87 223.45
2678.20 -29,80 72.88 269.83 87.51 8 50 19 2078.2 -29.63 64,08
4924.07 27.36 212.67 262.60 77.46 22 59 57 4324.1 25.36 204.44
2441.74 -34.14 35.12 270.02 88.11 10 I 56 1841.7 -34.02 45.88
4733.30 31.59 197.05 _|.46 76.20 23 57 42 4133.3 29.37 188.55
NID-CCURS[ E_CUT|ON ACCURACY CR81T DETERNINATION ACCURACY
SGT 1180.2 _ 489.4 SG3 40.5 ST 504.9 SR 433.5 SS 479.3
RRT -.0479 RRF .0451 RTF" -.7496 CRT .7049 CRS .7752 CST .9935
SGB 1277.7 1_3 -.0010 R13 .7497 LSA 776.4 NSA 263.7 SSA 15.7
,_1 1180.5 SG2 488.8 THA 178.63 EL1 615.9 EL2 252.1 ALF 38.87
LAUNCH 0ATE NOV 25 1968 FLIGHT TIME 88.00 ARRIVAL 0ATE FEB 21 1969
HELIOCENTRIC CONIC
RL 147.66 LAL .00
RP 107.48 LAP 2.47
RC 75.571 GL 3.88
PLANE TC_ENTRZ C CONIC
C3 195.080 VlaA. 15.967
LNCH A2141H LNCJ4 TIME
9O.OO 6 38 43
9O.00 2O 2S 46
100.00 8 3 40
100.00 21 46 32
! 10.00 9 20 3
110.OO 22 46 37
OISTM_E 176.677
LOL 62.80 VL 20.702 GAL 2_.93 A2_. 87.16 _ 60,21 SI4A 96.94 ECC .61966 INC 2,8422 Vl 30.174
LCP 122.97 VP 33.173 GAP -37.86 A?P 88.39 TAL 163.97 TAP L:_'_4.18 RCA 36,87 AF_ 157.01 V2 35.256
GP -1.08 2AL 55,11ZJP 24.07 ETS 176.45 2AE 130,23 ETE J88.27 7AC 62.92 _TC 162,27 (LP 24.05
OLA 7.45 RAL 7,46 RAO 6511.1 VIEL 17.788 PTH 2.99 VHP 22,259 0PA -16.53 RAP 330.76 ECC 4.2105
L-I TIIUlE INJ L._T INJ I._ INJ RT A._ INJ A2_4TH rNJ 7!ME PO CST TIH _NJ 2 LAT _NJ 2 LONG
29_'.J9 -28.16 93.68 270.02 86.88 7 28 8 2362.2 -28.29 85.02
5140.49 25._ L_'_9.II 262.62 76.76 21 54 27 4540.5 23.19 221.05
2688.31 -L_3.77 75.63 270.11 87.IJ 8 48 29 2088.3 -29.8fl 64.83
4689.61 26.83 210.24 L_'_,20 76.29 23 8 2 4289,6 24,67 202,10
1449.I9 -34.12 55.71 27113.54 87.76 10 0 54 1849.2 -34.05 46,46
4701.49 31.05 194.73 _.97 74.92 24 4 59 4101.5 28.67 186.34
ORSZT O[TERt4rNATION ACCURACY
ST 534.0 SR 433.8 SS 499.6
CRT ,7058 CRS .7765 CST .9935
LSA 807.2 HS_ 266.6 SSA 15.9
ELI 638.1EL_ 257.2 ALF 36.73
OIFF[R_NTIAL CORR_C7ION_
T0(-1.0346 TRA-2.5196 T(3 -.1833 BAU .48J4
R1_-1.O437 RRA .560_ RC3 -.0202 g_,l .01090
FO( .3494 FRA 1.0405 gO3 -.0484 _SP 3111
1.4837 8RA 2.5813 BC3 .1846 FgP -99
NIO-_ £_CUTION ACCURACY
_T 1239.3 _R 4gO.2 SG3 43.6
RRT -.0455 _ .0446 RTF -.7630
SG_ 1332.9 _3 -.0034 R13 .763I
SGI 1239.7 SG2 489.6 THA I76.78
LAUNCH DATE NOV 25 1968
HEL|OCENTRIC CONIC
RL 147.66 LAL .[30
RP 107.48 LAP 2.59
RC 73.439 GL 4,25
PLAMET_NTRIC CONIC
C3 180.151 VHL 13.422
LNO_ 47HTH LN_H T!ME
90,00 6 36 10
9O.00 20 37 36
100.00 8 I 27
lO0.O0 21 54 59
110.00 9 18 43




FLIGHT TIME 9_.00 _RRIVAL CATE FEB 23 1969
DISTANCE 182.867
21.187 GAL 21.96 AZL 87.10 HCA 63.46 SM4 98.40 ECC .59614 INC 2.9004 V! 30,174
33.479 GAP -36.26 AZP 88.70 TAL 163,11 TAP 226.57 RCA 39.74 APO ]57.06 V2 35.258
52.13 ZAP 22.71ETS 176.29 ZAE 1_0.63 [TE 188.80 ZAC 64,74 ETC 162.66 CLP 22.68
DLA 8.18 RAL








TOE -.gO66 TRk-2.3847 7C3 -,1580 BAU .3846
_E-1.0035 RRA .5357 RC3 -.0229 FAU .01196
FOE ,5502 FRA 1,0546 FC3 -.0575 _SP 70_
BO[ 1.3524 BRA 2.4441 8C3 .1597 FSP -150
8.24 RA0 6570.9 VEL 17.363 PTH 2.96 VHP 21.444 OPA -15.94 RAP 332.62 ECC 3.9648
!NJ LONG INJ RT ASC INJ A_qTH !NJ T!ME PO C$T TIN _NJ ? LAT INJ 2 LONG
94.46 270.19 86.49 7 25 42 2372.9 -28.31 85.80
226.62 262.19 75.64 _2 2 40 4504,3 22.46 218.65
74.33 270.30 86.75 8 46 25 2097,8 -29,87 65.53
207.81 261.74 75.14 23 15 54 4254.6 23.94 199.76
56.23 270.56 87.45 9 59 39 1856.0 -34.08 46.99
192.40 260,40 73.66 24 12 2 4069.2 27.91 184.1_
MI0-COURSE EXECUTION ACCURACY CRBIT OETERMINATION ACCURACY
SGT 1177.9 _ 490.6 SG3 46.2 ST 495.1 SR 434.0 SS 503.3
RRT -.079| RRF ,0532 RTF -.7832 CRT .6722 CRS .7732 CST .9883
SGB 1276.O R23 ,0217 R13 .7829 LSA 782.1 HS_ 273.6 SSA 14,9
S_;I 1178.7 $62 468.7 THA 177.72 ELI 6(33.3 EL2 263.7 ALF 39.44
LAI_....H OATE NOV 25 J968 FLIGHT TIME 92.00 ARRIVAL C_TE FEB 25 1969
HELIC_ENTRIC CONIC
RL 147.66 LAL .O0
RP 107.48 LAP 2.7!
RC 71.328 GL 4.63
PI.AMET_£NTRI( CONI_
C3 1f_._16 V141. 12.g04 0LA 8.91RAL
LNCH A2'NTH LNCH TIME L-I TIME _NJ LAT
gO.OO 6 33 22 2983.30 -28.07
9O.00 20 46 El 5067.45 24.03
100.00 7 59 3 2706.94 -29.69
100.00 22 3 2! 4819.05 25._9
]10.00 9 17 12 2462.42 -34.08
!J0.O0 23 J 4_ 4656.33 29.80
O|FFERENTZAL CORRECTIONS
T02-1.0375 TRA-2._3 TC3 -.J9_ _ .43_1
ROE -.9615 m_A .3134 RC3 -.0Z52 FAU .011M
FOE .3881FRA 1.1034 FC3 -.0392 BSP 4292
BO_ 1.4145 _RA 2.57_ _C3 .|953 FSP -127
DISTANCE 189.136
LOL 62.80 YL 21.643 GAL 21.04 A?I. 87.04 PICA r:_.7o ,s_A 99.84 ECC .5733_ INC 2.9555 VI 30.174
LOP 129.47 VP 33.770 G_P -34.74 A?P _8.83 TAL 162.27 TAP 228.97 RC_ 42.6{3 _PO 157.08 v2 35.259
GP -l.17 ZAL 51.18 ZAP 21.36 ETS 176,10 Z/_ 131.11ETE 189.37 ZAC 66.57 ETC 163.02 CLP 2J,33
8.99 RAO 6370,8 VEL 16.966 PTH 2.92 VHP 20.656 0PA -15,34 RAP 334.48 £(C 3.7404
INJ LGNG _NJ RT AS_ |NJ A2"NI'_H ZNJ T!ME PO C$T TIH !NJ 2 LAT INJ 2 LONG
95._#'_ 270,29 86.11 7 23 6 2383.3 -28,31 86.56
L_4.|1 261.73 74.55 22 |0 49 4467.5 21.68 216,23
75.01 270.42 86.39 8 44 10 2106.9 -29.88 66,21
205._ 261.24 74.00 23 25 40 4219.0 23.15 197.41
56.74 270.71 87.16 9 58 14 I862.4 -34.10 47.49
Ig0.07 259.81 72.42 24 18 59 4036.3 27.1l 181.91
MI0-COU_ E_ECUTION ACCURAC_ ORBIT 0ETERNINATION _CCURACV
SGT 1324.5 _ 48_.6 SG3 _0.3 ST 573.3 5R 432.5 SS 536.7
RRT -.O_Ol_ _ ,0460 RTT: -.7899 CRT ,6982 CRS ,7778 CST .9921
SC_ 141J.9 R_3 .0005 R13 .7899 LSA 854.0 H$A 272.3 SSA 16.0
•%1 1324.5 SG2 488.9 THA 178.75 ELI 667.0 EL2 266.1 ALF 33.88
J 75
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
LAU_ 0AT£ NOV 25 1968
P_L IO([NTR[ { C(3NI C
RL 147,66 LAL ,00
RP 107,48 LAP ¢°.8_
RC 69.241 GL 5.03
PLAN[ TOCIrNTR I C CONIC
C3 153.904 VHL 12.406
LN_4 ATNTH LN_H TII_
gO.OO 6 30 21
90.00 20 54 57
1(30.00 7 56 26
100.00 22 11 93
110.00 9 15 27
110.00 23 9 1
FLIGHT TIlE 94.(_
OlSTANCE 195.509
LOL 62.80 VL 22.072 GAL _0.16 *TL B6.99 I'_A 69.95 S_4 101.27 ECC .55104 vJ 30.17,1
LOP 132.72 VP 34.047 GAP -33.27 AZP 88.97 TAL 161.44 TAP 231 .39 RCA 45.47 v2 55.259
GP -1.Z2 ZAL 50.29 ZAP Z0.02 ETS 175.86 ZA[ 131.68 £TE 189.97 _AC 68.42 CLP 19.99
CLA 9.64 RAL 9,_J RAO 6570.7 V_L 16.5_0 PTH 2.88 VHP 19.889 0PA -14.72 RAP 336.55 FCC 3.5329
L-; TINE INJ LAT |NJ LON_ |NJ RT AS( fNJ A_TH |NJ TINE I_ CST TIM INJ 2 LAT [NJ 2 LONG
2993.24 -28.02 95.94 270.30 85.75 7 213 14 2393.2 -28.32 87.29
5030.02 23.33 221.59 261.21 73.47 22 IB 47 4430.0 20.84 213.80
2715.60 -29.65 75.65 270.43 B6.06 B 41 41 2115.6 -29.89 66,86
4782.89 24.89 202.91 260.69 72.89 23 31 16 4182.9 22.31 195.06
2468.30 -34.06 57.20 270.75 86.89 9 56 35 1868.3 -34.11 47.95
4602.95 29.09 187.73 259.17 71.L_ 24 25 44 4003.0 26._5 J79.70





TOE-1.0540 TRA-2.5554 TO3 -.2045 BAU .4247
ROE -,9206 RRA .4898 RC3 -.0280 FAU ,01151
FOE .6123 FRA 1.1427 re3 -.0647 e_ 4291
80_ 1.3994 I_RA 2.6019 Be3 ,2064 FSP -135
NIO-(.OI.)R._IE EY_.CUTIONAC(IJRACv ORS|T CETERI4|NATION ACCUR4CY
SGT 1388.3 sr_ 4_.1 S(,3 54.1 ST 605.1 SR 430.7 SS 558.9
RRT -.0479 RRF .0450 RTF -.8015 CRT .6994 CRS .7793 CST .9921
S6B 1471.6 _3 -.0012 R13 .B015 LSA 888.2 MSA 273.5 554 16.1
561 1388.6 S_2 487.5 THA 178.90 ELI 692.3 EL2 269.1 ALF 3|.82
LAUNCH OATE NOV 25 I_ FLIGHT TIN[ 96.00 ARRIVAL 04TE HAR 1 1969
I'(LI(_ENTRIC CONIC
RL 147.66 LAL .130
RP 107.48 LAP 2.93
RC 67.184 GL 5.44
PLANIET(X:ENTRIC CONI(
C3 14_.279 _ 11,9"28
LNO4 A2_ITH LNCM TINE
90.00 6 27 4
90.00 21 3 26
IO0,0(3 7 53
IDO.DO L_ 19 38
110./30 9 13 30
110.00 23 16 I1
01FF_RIENTIAL O3RR[CTION$
T0_-1.O635 TRA-2.5738 TO3 -.2134 BAU .4103
i_ -.8801R_A .A_3 Re3 -.03JO rAU .01170
FO( .6367 FRA 1,1803 FC3 -.0712 8._P 446|
1,3_05 _RA 2.61_7 8C3 .2157 FSP -J46
DISTANCE _01 ._5
LOL 62.BO VL 22.476 GAL 19.32 42'1. 86.94 HCf, 73.20 5_,tA 102.68 ECC .32941
LOP 135.97 VP 34,310 GAP -31,87 _P 89,12 TAL 160.64 TAP 23_.84 RCA 48.32
GP -1.27 ZAL 49.45 ZAP 18,70 ET$ 175,55 2'AE |32.34 ETE 190.61 _AC 70,27
0LA 10.31 R_. 10.34 RAO 65"/0.5 VI£L 16.2_ PTH 2.85 VHP 19.143 _PA -14.08
L-I TIN[ INJ LAT INJ _ INJ RT AS_ JNJ A2_NTH INJ TINI_ PO CST TIM
_002.B2 -27.97 96.64 270._2 85.40 7 17 7 2402.8
4H1.92 22.56 219.06 _0.64 72.42 22 26 38 4391.9
2723.87 -29.61 76.26 2T0._6 85.74 8 38 58 2123.9
4746.10 24.13 200.44 R_O.09 71.80 23 38 44 4146.1
2473.74 -34.04 57._ 270.71 86.64 9 54 43 1873.7
4569.00 _.32 185.38 258.4_ 70.01 24 32 20 P_69.0
NI0-CCI.MS_ E_ECUTZON ACCURAC_
S_T 1449.1 _ 485.8 S(,3 58.3
RRT -.0463 _ .044_ RTF -.8128
1528,4 R23 -.0019 RJ3 .8128
-%1 1449.3 S_2 485.3 THA 179.00
LAUNCH 0ATE NOV 25 1968 FLIGHT TINE 98.00
1'4_LIO_ENTRIC CONIC 0ISTANCE 208.400
RL 147.66 LAL ,0_ LOL 62.80 VL 22.857 GAL 18.52 A?L 86.89 hEA 76.45 S_4
RP 107.48 _AP 3.02 LC_ 139.22 VP 34.559 GAP -_.51 AZP 89.27 TAL 159.86 TAP
RC 65.159 GL 5.88 GP -1.33 7AL 48.66 ZAP 17.38 ET5 175.17 ZAE 133.09 ET£
PLAN[TO(_NTRI_ CONIC
C3 131.569 VHL 11.470 GLA 11.09 RAL I0,94 RA0 6570.4 V[L 13._3 PTH 2.81 VHP
LNCH AZMTH LNCH TIME L-| TI_£ INJ LAT _NJ LONG INJ RT ASC INJ AFNTH
90.00 6 23 32 _012.13 -27.92 97.31 2?0.04 85.07
90.00 21 11 49 4953.13 21.74 216.51 260.03 71.40
100,00 7 50 27 2731.83 -29.57 76,85 2?0.20 85.43
100.00 22 27 35 4708.66 23.31 197.96 259.45 70.74
Ii0.00 9 II 19 2478.79 -34.02 58.01 270.57 86.40
110.00 23 23 13 4534.46 27.49 183.04 257.75 68.84
DIFFERENTIAL CCRI_CTIONS MIO-COJRSE EXI_CUTION ACCURACY
TOE-t.OT_O TRA-2.5901 TC3 -.2222 8AU .3955 S6T 1511._ _ 482.8 S_3 62.7
ROE -.8400 RRA .4429 RC3 -.0342 FAU .01193 RRT -.0443 _ .04_4 RYF -.8235
FOE .6625 FRA 1.2193 FC3 -.0785 6SP 4639 _ 1587.0 R_3 -.OOL_ RI3 .8235
BO£ 1.3627 13RA 2.6877 BC3 .2248 FSP -159 SG1 1511.9 S_2 482,2 THA 179.10
LAUNO,J OAT£ NOV Z5 1968 FLIGHT TIN[ 100.00
HELIOCENTRIC CONIC O|$TAI_ 214._"_
RL 147.66 LAL .(30 LCL 62._ VL 23.215 GAL 17.75 A2'L 86.85 t,_A 79.69 5MA
RP 107.49 LAP 3.10 LCP 142.47 VP _4.794 GAP -29.20 A2'P 89,44 TAL 159.11 TAP
RC 63.173 GL 6.33 GP -1.39 _AL 47.91 ZAP 16.07 _TS 174.70 ZAE 133.95 [T£
PLANE TO(_NTRIC CONIC
C3 121.702 VHL 11.O32 OL_ 11.82 RAL 11,51 RAO 65?0.3 V_L 15.590 PTH 2.70 VHP
LNCH A_4TH LNCH TIN[ L-I T_ME [NJ L_T INJ LON_ INJ RT AS( |NJ A2)4TH INJ T|14£
90.00 6 19 43 3021,25 -27.86 97.97 269.79 84.74 7 I0 5
_O.00 21 20 6 4913.65 20.86 213.9_ 259._ 70.41 22 42 0
100.00 7 47 4 2739.54 -29.53 77.42 L_I_9.9_ 85.13 8 32 44
1(30.OO 22 35 27 4670,55 LPZ.44 195,47 258.77 69.71 23 53 17
110.00 9 B 53 2483.52 -34.00 58.38 2?0.35 86.19 9 _0 17
110.00 23 30 7 4499.33 26.61 180.69 256;98 67.71 24 45 6
0IFFER1ENTIAL CORRECTIONS M_0-O_I, IR_I_ E_ECUTICN ACCURACY
TOE-! .0795 TRA-2.EOJ4 TO3 -.L_gB BAU .3788 SGT 1573.8 s_q 478.9 563 67.6
ROE -.8004 I_RA .4198 RC3 -.0377 FAU .01220 R_T -.04_3 _ . .0426 RTF -.8339
FOE .6893 FRA 1.2595 FC3 -.0_68 BSP 4894 _ 1645.0 _ -.0032 RI3 .8339
802 5.3438 _RA 2.6351 BC3 .2328 FSP -173 561 1573.9 S_2 478.4 THA 179.18
INC 3.058_ VJ _.174
_PO 157,05 V2 55.258
ETC 163.70 CLP 18.66
RAP 338.2_ £CC 3.5416








ST 635.1 _ 428.2 SS 581.Z
(RT .6995 CR$ .7807 (ST .99|9
LSA 921.4 MSA 274.4 SSA 16.3
ELI 716.3 EL2 271.4 ALF 29.98
4RRIVAL C4T£ H4R 3 1969
104.07 £CC .50846 INC 3.1067 Vl 30,174
236.31 RC4 51.]6 4PO 156.99 VZ 35.257
191._O ZAC 72.14 ETC 164.01CLP 17.33
18.419 DPA -13.44 R4P 340.09 £CC 3.1653
_NJ TII4_ PO CST TIN JNJ 2 L4T ZNJ 2 LONG
7 13 44 2412.1 -28.31 88.67
22 34 ?2 4353.1 19.00 208.91
8 35 59 2131.8 -29.89 68.06
23 46 4 4108.7 20.47 190.31
9 52 37 1878.8 -34.14 48.77
24 38 47 3934.5 24.37 175.26
ORBIT 0ETERMINAT_ON ACCURACY
ST _66.3 SR 425.0 SS 604.3
CRT .6998 CRS .7822 CST .9917
LSA 956.1 _54 274.6 S54 16.4
ELI 741.8 EL2 27_,7 ALF _8.Z0
ARRIVAL CATE MAR 5 1969
105.44 ECC ,488213 INC 3.1540 Vl 30.174
238.80 RCA 53.96 APO 156.91 v2 35.254
1_2.04 7AC 74.02 [TC 164.31 CLP J6.0|
17.716 OPA -12.79 RAP 341.95 EC( 3.0029








ST 697.2 SR 421.0 SS 628.1
CRT .6998 CRS .7837 CST .9915
LSA 991.1HSA 274.3 SSA 16.5
ELI 767.2 EL2 273.3 ALF 26.54
176
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69)
LAUNCH 0ATE NOV Z5 1968
HELIOCENTRIC COLIC
RL 147.66 LAL .(30
RP 107.50 LAP 3.18
RE 61 .251 GL 6.80
PLAN_ TCX_ENTR I C CONIC
C3 112.618 VHL 10.612
LNO'_ A?HTH LNCH TIN[
90.00 6 15 37
90.00 21 28 20
100.00 7 43 25
I00.OO 22 43 I3
110.00 9 6 13
J!O.O0 23 36 54
FLIGHT TIM[ I02.00 ARRIVAL DATE MAR 7 1969
OISTANCE 221.508
LOL 62.80 VL 23.552 GAL 17.01 AZL 66.80 HCA 82.94 SHA 106.77 ECC .46865 ;NC 3.2003 VI 30.174
LOP 145.72 VP 55.017 GAP -27.94 AZP 89.61 TAL 158.38 TAP 241.32 RCA 56.73 APO 156.81 V2 3_.251
GP -1.46 ZAL 47.22 ZAP L4.77 [TS 174.09 ZAE 134.91 [TE 192.84 ZAC 75.90 ETC 164.59 CLP 14.70
0LA 12.55 RkL 12.O2 RA0 6570.1VEL 15.29e PTH 2.74 VHP 17.052 0PA -1_.13 RAP 343.e1Ecc 2.8534
L-I TII4E INJ I.AT INJ LONG INJ RT ASC INJ A214TH INJ TINE PO CST TIM INJ 2 LATINJ 2 LONG
3030.27 -27.81 96.63 269.45 84.42 7 6 1 2430.3 -28.29 89.$9
4873,34 19.92 2J1.37 258.70 69.45 22 49 33 4273.3 16.95 203.96
2747.10 -29.48 77.9_ Z69.65 64.84 8 29 12 2147.1 -29.89 69.20
4631.74 21._ 192.96 258.05 68.72 24 0 25 4031.7 18.42 J85.53




ROE -.7612 RRA .3970
FOE .7183 FRA 1.3OIB
_0£ 1.3289 BRA 2.6437
LAUNCH 0ATE NOV 25 1968
HELIOCENTRI( CONIC
RL I47.66 LAL .00
RP 107.51 LAP 3.24
RC 59.338 GL 7.30
PI..AIqETOCENTRIC CONIC
C3 IO4.255 V_ IO.ZII
LN_4 A2'MTH LNEH Till[
90.O0 6 If II
9O.OO 21 36 30
100.OO 7 39 27
100.(30 2"Z 50 55
110.OO 9 3-|7
I10.00 23 43 34
0IFFERENTIAL OC]R/qECTIONS
TDE-I.0966 TRA-Z.62IO TC3 -.2447 8AU .34_NI
RO/[ -.7226 RRA .3746 RC3 -.0453 FAU .01282
FOE .7489 FRA 1._455 FC3 -.I064 8SP 5323
BOE 1.3133 _A 2.6476 8C3 .2489 FSP -Z04
2_.66 178.34 256.19 66.61 24 51 18 3863.6 22.28 170.82
NIO-CCURS('EXECUTION ACCURACY CRBIT O£TERMINATION ACCUR4CV
TC3 -.2380 8AU ._345 SGT 1640.4 SGR 474.2 SG3 72.8 ST 730.9 SR 416.2 SS 653.5
RC3 -.0413 FAU .01248 RRT -.0404 RRF .0415 RIT -:8435 CRT .7007 CR5 .7854 CST .9913
F(3 :.0959 8SP 5076 SG6 1707.6 _3 -.O043 RI3 .8433 LSA 1029.3 MSA 273.2 SSA 16.6
8(3 .2415 FSP -JB8 SGI 1640.5 SG2 473.7 THA 179.27 ELl 795.6 EL2 272.8 ALF 24.88
FLIGHT TINE |04,00 ARRIVAL DATE MAR 9 1969
OISTM_ICE L_B.J30
62.80 Vl. 23.869 GAL 16.31A2'L 86.75 _ 86.19 9144 I08.08 EC( .44981 IN(: 3.2459 VI 30,174
LOP 148.97 VP 35.2"_7 GAP -26.73 AZP 89.78 TAL 157.68 TAP 243.87 RCA 59.46 APO 156.70 v2 35.248
GP -1,54 7AL 46.5774P |3.47 ET$ 173.327J_[ 135.97 ETE 193.71ZAE 77.79 [TC 164.85 CLP 13.99
0LA I3.ZB RAL JZ.49 RA0 6570.0 VI[L 15.020 PTH 2.70 _ 16.368 OPA -11.46 RAP 345.67
L-I TIM[ INJ LAT INJ _ INJ RT ASC ZNJ AZNTH INJ TII4E PO CST TIN INJ 2 LAT
3039.28 -27.74 H.ZS _,03 84.10 7 1 50 2439.3 -28.27
4832.L_ |8,_'_ 21_.78 _57,98 _.53 _ 57 2 4232.3 15.84
2754.60 -29.44 78.53 269.Z'Z 84.56 8 25 L_ 2154.6 -29.88
4592.Z0 Z0.50 |gO.45 Z57,31 67.76 24 7 27 3992.2 17.50
_492.50 -33,95 59.06 269.67 85.78 9 44 49 |892.3 -34.16
4427.27 24._ 175._ 255.36 65.54 24 57 22 _27.3 ZI.I5
MIO-COURS_ E)_OJTIOMACCURACY
SGT |706o5 S_R 4_.6 _3 7B.5
1769,6 R23 -.0051 RI3 .8528










ST 764.5 5R 410.7 SS 679.5
CRT .7014 CRS .7872 CST .9911
LSA I068.0 NS_ 271.5 SSA 16.6
ELI 824.2 EL2 271.5 ALl r 23.32
LAUNCH DATE NOV 25 1968
HELIOCENTRIC CONIC
RL 147.66 LAL .OO
RP 107.52 LAP 3.29
RE 57.5OI GL 7.B!
PLANI[TOCENTRIC CONIC
C3 96.560 VHL 9.826
LNO'I AZHTH LN_H TII4_
9O.00 6 6 74
9O.00 _1 44 38
]00.00 7 35 10
100.00 Z2 58 33
110.00 90 4
110.OO 23 50 9
FLIGHT TINE 106.00 _RRIV4L 0ATE
01STANCE 234.790
LOL 62.80 VL 24.166 GAL 15.63 AZL 86.71H_A 89.43 SMA 109.55 ECC .43170 INC 5.2912 Vl 30.J74
LOP 152.23 VP 35.425 GAP -25.56 AZP 89.97 TAL 157.01 TAP 246.44 RCA 62.15 APO 156.56 V2 55.245
GP -1.62 ZAL 45.98 ZAP 12.18 ET5 172.33 7AE 137.15 ETE 194.66 7AC 79.65 £TC 165.10 CLP J2.08
0LA 14.02 RAL 12.91RAO 6369.9 VEL 14.762 PTH 2.67 VHP 15.723 0Pk -10.80 RAP 347.52 £CC 2.5891
L-I TII4_ INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PC) CST TIN INJ 2 LATINJ 2 LONG
3048.42 -27.68 99.94 268.53 83.77 6 57 13 2448.4 -28.25 91.32
4790.42 17,86 206.16 257.23 67.65 23 4 2B 4190,4 14.67 198.93
2762.14 -29.39 79.09 268.73 84.27 8 21 12 2162.1 -29.87 70.32
4551.93 19.44 187.93 256,53 66.84 24 14 25 3951.9 16.14 180.69
2496.51 -33.93 59,_9 269.21 85.59 9 41 40 1896.5 -34.17 50.15
4390.32 23,60 173.65 254.51 64.52 25 3 19 3790.3 19.97 166.39
MAR 1| 1969
DIFFERENTIAL CORR_CTICNS
70[-1.1041 TRA-2.6259 TC3 -.2_08 8AU ,33_3
ROE -.6846 RRA .3527 RC3 -.0494 FAU .01319
FOE .78!8 FRA 1.3914 FC3 -.1183 8SP 5573
_0E 1.2991 _A 7.6495 BC3 .2556 FSP -222
LAUNCH QATE NOV ;_5 1968
NIO-COJRSE E_ECUTION ACCURACY CRB|T OETERNINATION ACCURACY
SGT ]774.2 SGR 462.3 SG3 84.7 ST 799.2 SR 404.2 5$ 706.9
RRT -,0383 RRF .0394 RTF -.8616 CRT .7023 CRS .7891 CST .9909
SG_ 1853.4 11_3 -.0059 RI3 .86J6 LSA 1108.6 HSA 269.2 5SA 16.7
SG| 1774.3 SG2 46I .9 THA 179.42 ELI 854.2 EL2 269._ _LF 21 .83
FLIGHT TINE J08.00 ARriVAL DATE MAR 13 1969
HELIOCENTRIC CONIC
RL 147.66 LAL .[_
RP 107.54 LAP 3.33
RC 55.726 GL 8.35
PLANETOCENTRIC CONIC
C5 89.484 VHL 9,460
LNCH A2'HTH LNCH TIME
90.00 6 1 15
90.00 21 52 46
IDO.OD 7 30 33
I0_.00 23 6 9
110.OO 8 56 33
110.00 0 0 34
0!FF_RIENTIAL CCRK_CTIONS
TOE-1.1116 TRA-2.6283 TC3 -.2559 8_J .312B
ROE -.6472 RRA .3315 RC3 -.0538 FAU .0I_H_I
FOE .8170 FRA 1.4394 FC3 -.1317 8_P 3836
80£ 1.2863 BRA 7.6491 8C3" .2615 FSP -243
OlSTANOE 241.486
LOL 62._0 VL 24.446 GAL I4._ AZL _.g _ 92.67 5MA 110.59 ECC .41431 IN(: 3.3364 VJ 30.174
LOP 155.47 VP 35.611 GAP -24.45 AZP 90.16 TAL 156.37 TAP 249.05 RCA 64.77 APO 156.41 V2 55.25B
GP -1.72 ZAL 43.44 ZAP 10.90 ETS 171.03 Z_E; 138.45 ETE 195.7I ZAC 8J .57 ETC 165.34 CLP 10.76
OLA 14,76 RAL 13.28 RAO 6369,8 VEL _4.3_0 PTH 2.63 VHP 15.097 0Pk -J0.13 RAP 349.37 ECC 2.4727
L-I TIM[ INJ LAT INJ LON_ INJ RT AS_ INJ A2'MTH INJ TII_ PO CST TIN INJ 2 LATINJ 2 LONG
5057.80 -27.61 J00.62 267.96 83.44 6 52 13 2457.8 -28.23 92.01
4747.7I I6.73 203.53 256.46 66.82 23 11 53 4147.7 J3.45 196.99
2769.83 -29.33 79.65 268.I7 83.97 8 16 43 2169.8 -29.86 70.89
4510.9I 18.32 185.40 255.73 65.96 24 21 20 3910.9 14.92 178.25
2500.73 -33.91 39.72 268.67 85.40 9 38 14 1900.7 -34.I7 50.48
4352.77 22.48 171.31 253.64 63.54 J J3 7 3752.8 19.74 164.17
NI0-C(:XJR_ E_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
SGT |843,3 SGR 455,1 SG3 91.4 ST 835.1 5R 396.9 $S 735.6
RRT -.034J _ .038fl R1T -.8699 CRT .703fl CRS .791J CST .9907
SG_ J898.6 R23 -.0069 RI3 .8699 LSA 1151.1HSA 266.3 SSA 16.8
SGI I843,4 8G2 454,8 THA 179.49 ELI 885.6 EL2 266.0 ALF 20.41
177
JPL TM 33-99 EARTH--VENUSTRAJECTORIES_VOL 4, 1968-69,
LAUNCHC_T[ _:wV ?5 1968 FLIGHT TIME II0.00 ARRIVAL GATE _R ]5 J_E9
H[LIC(ENTRIC CONIC
RL 147.66 LAL .00 LCL 67.8[) VL
R? I07.56 LAP _.36 LC_ 158.72 V?
RC 54.02! GL _.92 GP -1.82 ZAL
PLAN([TCWCENTRIC CC_IC
C3 87.g87 VHL 9.109
LNCH AZMTH LNCH TIME
90.B_ 22 0 54
I00.00 7 25 )3
!00.00 23 13 44
II0.00 8 52 44
II0.00 O 6 59
CIFFER[NTIAL CCRRECTICINS
TCE-I.1197 TRA-2.6282 TC3 -.2601 6AU .2957
ROE -.6104 RRA .3109 RC3 -.0§84 _AO .014_7
FCE .855! FRA 1.4901 FC3 -.I468 _SP 6092
_CE I,2753 _RA 2.6465 863 .?665 FSP -Z64
CISTANCE 748.21I
24.708 6AL 14.36 AZL 86.62 HCA 95.92 SMA III.79 ECC .39764 INC 3.3819 Vl 3{_.174
35.796 GAP -23.34 AAP 90.35 TAL 155.76 TAP 751.68 RCA 67.34 APO 156.25 VZ 35.Z3Z
44.9_ ZAP 9.6? ETS 169.79 ZAE 139.87 ETE 196.87 ZAC 83.46 ETC 165.56 CLP 9.45
CLA 15.5_ RAL 13.61 RAG 6569.6 VEL 14.Z94 PTH 2.60 VHP 14.489 0PA -9.47 RAP 351.?0 [CC ?.365/
L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ ? LAT INJ ? LONG
3067.57 -?7.53 I01.32 767,3I 83.10 6 46 50 2467.6 -78.20 9?.7?
4704.11 15.54 200.88 755.67 66.03 Z3 19 |8 4104.1 I?.18 193.83
2777.8? -Z9.78 t-_.?4 267._4 83.67 8 It 51 7177.8 -29.84 71.48
4469.20 17.14 182.85 754,9! 65.13 74 _8 13 3869.1 13.65 175.80
2505.07 -33.89 60.05 ?68.07 85.Z0 9 34 29 19(]5.1 -34.18 50.82
4314.62 21.30 168.97 757.75 67.61 I 18 54 3714.6 17.47 161.95
MIC-COURSE EXECUTION ACCURACY CR61T CETERMINATION ACCURACY
SGT 1914.0 S(,,R 447.1 S,63 98.8 ST 877.4 SIR 38B.7 SS 766.1
RRT -.03_ fA'W_ .0378 RTF -.8778 CRT .7050 CRS .7932 CST .9906
S(,B 1965.5 R'Z3 -.00B! RI3 .8778 LSA 1195.7 MSA 26_.7 SSA 16.8
_-,| 1914.0 S(,? 446.8 THA 179.55 ELl 918,5 EL? 261.8 ALF 19.05
LAUNCH CATE NOV 25 1968 FLIQAT TIME II2.00 ARRIVAL GATE MAR 17 1969
HI[LIC_ENTRIC CCIAIC
RL 147.66 LAL .DO
RP 107.58 LAP 3.38
RE 5?.393 GL 9.51
PLAN[TOCENTR[C CONIC
C3 77.0J0 VHL 8.776
LNCH AZMTH LN_H TIME
90.00 5 49 43
90.00 22 9 5
I00.00 7 20 10
100.00 23 ?1
110.00 8 48 34
110.00 0 13 Zl
OlFFERENTIAL CORRECTIONS
TOE-J.1280 TRA-?.6_4
ROE -.5742 RRA ._911
FOE .8964 FRA 1.5436
• 8CE 1.2657 _a _.6413
CI$TAN_E 754._51
LCI.. 67.80 VL ?4.954 6AL I3.77 AZL 86.57 F_A 99.J6 SMA II?.96 ICe .38168 INC 3.4279 Vl 30.174
LOP 161.97 VP 35.950 GAP -_._8 AZP 90.55 TAL 155.19 TAP 754.3§ RCA 69.84 A_ 156.07 V? 35.?76
GP -1.94 ZAL 44.51 ZAP 8.35 ETS 166.90 ZAE 14|,41 ETE 198,17 ZAC 85.35 ETC 165.78 CLP 8.17
0LA 16._5 RAL 13.88 RAO 6569.5 VEL 14.084 PTH ?.57 VHP 13.899 CPA -_.8! RAP 353.03 ECC ?.2674
L-I TIME INJ LAT INJ LONG INJ RT AS([ [NJ AAMTH INJ TIME F_O CST TIM INJ _ LAT INJ ? LONG
3077.90 -?7.44 10_.06 _66.59 8_.73 6 41 1 _477.9 -2_.|6 93.47
4659.59 i4.3(] 198._I 754.86 65._9 23 Z6 45 4059.6 10.85 191.73
2786._3 -_9._1 80.86 _66.84 83.35 8 6 36 7186.2 -79.87 72.10
44Z6.49 15.91 IP, O._9 754.08 64,35 74 35 6 3876.5 12.33 173.33
?509.6? -33.86 Co0,41 _67.40 84,99 9 30 ?4 1909.6 -34.18 51.18
4775.86 ?0.07 |66.64 Z51.85 6|,73 | _4 37 3675.9 16.14 159.73
MI0-COUR.S_ EXECUTION ACCURACY ORGIT CETER_IINATION ACCURACY
TC3 -._679 BAU .Z784 S6T J985.8 S(.R 438._ $63 106.8 ST 910.7 SR 379.6 SS 79_.?
gC3 -.0632 rAU .01458 RRT -.0_OI _ .0375 RTF -.8B53 CRT .7068 CRS .7954 CST .9905
FC3 -,1640 89 6359 S6B i:'1333.5 R'd} -.DO95 R13 .8B53 LSA 1247.4 MSA Z58.4 554 16.8
BC3 .7704 FSP -288 SGI 1985.8 SGZ 438.0 THAJ 79.60 ELI 952.7 EL2 256.7 ALF 17.75
LAUNCH GATE _V ?5 1968 FLIGHT TIME 114,0[) ARRIVAL CATE MAR 19 1969
HELIL_CENTRIC CONIC
RL i41.66 LAL .00
RP 107.60 LA_ 3.39
RC 50.852 GL 10,12
PLANE TL%CENTRIC CL%NIC
C3 71.530 VHL 8.45_ CLA
LNCH A_MTH LNCH TIME L-I TIME INJ LAT
_1.00 5 43 15 _'}8B.96 -27.35
90.00 27 17 21 4614.09 12.98
I00.00 7 14 2'0 2795._4 -29.J4
100.00 23 78 57 4383.05 14.61
llO,OO 8 44 3 7514.53 -33.83
110.00 O 19 40 4236.51 18.79
OIFFERENTI_L CCR_ECTIONS
T_E-I.1372 TRA-2.6L_3 TC3 -._648 8AU ._61§
RCE -.5388 RRA .272Z RC3 -.068_ FAU .01515
r0E .94_4 FRA 1.6004 FC3 -.1833 BSP 6617
flOE 1.2584 8RA 2.6344 8C3 ,7734 FSP -314
DISTANCE 261.735
LC_ 62.80 VL 25.185 GAL 13.?0 AIL 86.53 HCA 102.40 SMA I|4.08 ECC .36644 INC 3.4746 V! 30.174
LCX° 165.22 vP 36.I03 GAP -21.26 AZP 90.75 TAL 154.64 TAP 257.05 RC4 72.78 APO 155.88 v? 35.219
GP -_.06 ZAL 44.I3 ZAP 7.I0 ETS 163.50 lAE 143.06 ETE 199.64 ZAC 87.23 ETC 165.98 EL? 6.79
17.01RAL 14.11 RAG 6569.4 VEL J3.888 PTH _.54 VMP 13.]26 OP4 -8.16 RAP 354.85 [C( ?.1772
INJ LCI_6 INJ RT AS( INJ A/MTH INJ TIME PO CST TIN INJ ? L4T INJ ? LONG
I0_.86 265,8_ 87.35 6 34 44 2489._ -78.12 94.?_
195.51 _54.05 64.61 73 34 16 4014.1 9.46 188.61
81.52 _66.0fl 83.01 B 0 56 7195.? -79.80 72.77
177.72 ?53.?4 63.63 24 42 1 37fl3.0 10.95 170.84
60.79 _66.67 84.77 9 ?5 58 1914.5 -34.18 51.56
164.31 _0.94 60.90 I 3{3 16 3636.5 14,76 157.51
MIO-CCA)RSE EYECUTTON ACCURACY ORBIT 0ETERMINATION ACCURACY
S6T 2059.Z S_R 4?8.6 $63 115.5 ST 950.7 SR 369.6 5s 832.3
RRT -.0_84 RR'F .0376 RTF -.8923 CRT .7088 CRS .7976 CST .9904
$68 2103.3 _"_3 -,Oll! RI 3 .8923 L5A 1791.7 MSA 253.6 SSA 16.8
561 _59.2 $62 4_8.4 THAI 79,65 ELl 98_.7 EL2 250.7 ALF I6.49
LAUNCH DATE NOV 25 1_.,._8 FLIGHT TIME II6.DO ARRIVAL GATE MaR 21 1969
HELIL%CENTRIC CONIC
RL 147.66 LAL .[')6)
R? 101.62 LAP 3.39
RC 49.405 GL 10.76
PL4N[TOCENTRIC CONIC
C3 66.506 VHL 8.135 CLA
LNCH AZMTH LNACH TIME L-I TIME INJ LAT
90.00 5 36 16 3100.98 -27.23
90.00 22 25 45 4567.53 11.61
100.00 7 8 3 2805.01 -_9.05
lO0.O0 23 36 39 43_r"1.73 13.25
llO.00 8 39 10 7519.93 -33.79
llO.O0 0 _3 57 4196.57 17.45
CIFFERENTIAL CORRECTIONS
TOE-I.1467 TRA-?.61_Z TC3 -._64B 6AU .2443
ROE -.5039 RRA ._54_ RC3 -.0733 FAU .01577
FCE .9906 FR4 1.6606 FC3 -._53 _SP 6882
8OE 1.2525 8RA 2.6245 8C3 .?748 FSP -343
DISTANCE Z68.577
LOL 67.$0 VL 25.401 6AL 12.66 AZL 86.48 W,_A 105.64 SMA 115.16 ECC .351_9 INC 3.5226 VI 30.i74
LCP 168.46 vP 36.247 GAP -L:'t1._7AlP 90.95 TAL 154.13 TAP Z59.78 RCA 74.64 APO 155.69 V? 35.Z11
GP -_.21 ZAL 43.81 ZAP 5.88 E/S 158.46 lA[ 144.84 ETE _.)1.31 ZAC 89.11 ETC 166,17 CLP 5.45
17.78 RAL 14,29 RA0 6_69.3 VEL 13.706 PTH 2.50 VHP 12.771 SPA -7.52 RAP 356,66 ECC ?.0945
tNJ LONG INJ RT ASC INJ AZMTH INJ T_ME Fkm CST TIN INJ ? LAT tNJ ? LONG
103.72 264.98 81.93 6 ?7 57 2501.0 -?H.07 95.16
19Z.79 233._3 63.99 Z3 41 5? 3967.5 8.07 185.95
87.73 _65,_6 8?.65 7 54 48 ?205.0 -79,77 73.50
175.13 _5_.39 6_.96 ?4 48 58 3738.7 9.52 168,3Z
61.20 765.88 84.53 9 ?I IO 1919.9 34.1_ 51.98
I61.99 ?50.03 60.13 1 35 54 3596.6 13.34 155.?8
MI0-COURSE EXECUTION ACCURACY L-RBIT CETER_INATION ACCURACY
SCT 2133.I S6R 4J8.1 563 125.1 ST 991.7 SR 358.5 5S 868.5
_T -,0?76 RRF" .0387 RTF -.8990 CRT ,7109 CR5 .7998 CST ,9904
568 7173.? R23 -,0130 RJ3 .Bg_] LSA 1343,3 MSA 248.? SSA 16.8
$61 _133.1 St-,2 418.0 THA 179.6H ELI 1026.0 EL? ?43.7 ALF 15.30
t 7_
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69J
LAUNCH DAT[ NOV 25 1968
HELIC_[NTRIC CONIC
RL 147.66 LAL .00
RP 107.65 LAP 3.38
RC 48.064 GL 11.43
PLANE T_ENTR IC CONIC
C3 61.904 VNL 7.868
LNCH 47MTH LNCH TZ_
90,00 5 28 42
90,00 22 34 18
100,O0 7 I 14
;OO,OO 23 44 27
110.O0 8 33 52
110.00 O 52 15
FLIGHT TIN[ 118.00 ARRIVAL DATE MAR 23 1969
0ISTANEE 275.325
LOc 6Z.80 VL 25.604 GAL 12.14 AZL 86.43 HCA 108.88 SNA 116.20 ECC .33803
LOP 171.71 VP 36,38! GAP -19.32 AZP 91.16 TAL 153.66 TAP 26E.54 RCA 76.92
GP -2.37 ?AL 43,54 ZAP 4.73 [TS 150.56 ZAE 146.73 ETE Z03.23 ZAC 90.97
|NC 3.5721 Vl 30.174
APO 155.48 v2 35.202
ETC 166.36 CLP 4.10
OLA 18.56 RAL 14.41 RA0 6569.2 VEL 13.537 PTH 2.47 VHP 12.232 0PA -6.90
L-Z TINE ZNJ LAT INJ LONG INJ RT AS( INJ A2'_TH ZNJ TJt_. PO CST TIM
3114.18 -Z7.10 104.67 264.08 81.47 6 20 36 2514.2
4519.82 10,|7 190,0"2 252.41 63.43 23 49 38 3919.8
2815.76 -28.96 83.01 264.38 82.24 7 48 10 2215.8
4293,47 11.84 172.51 2§1,54 62.35 24 56 J 3693.5
2525.97 -33.75 61.67 265.04 84.25 9 IS 58 1926.0
4156.03 16.06 159.67 249.12 59.4l I 41 31 3556,0
RAP 358.46 ECC 2.0188







OIFFERENTIAL CORRECTIONS NIC-COUR,_E EXE.CUTZ(3N ACCURACY ORBIT OETERNINATION 4CCUR4CY
TO£-1.1570 TRA-2.6016 TC3 -.2632 BAU .2274 _T 2208.1 S_ 406.9 563 133.7 ST 1034.2 5R 346.4 SS 907.1
ROE -.4697 RRA .2373 RC3 -.0787 FAU .01646 RRT -.0277 RRF .0411RTF -.9053 CRT .7130 CRS ,8018 CST .9903
FOE I .O445 FRA 1.7248 FC3 -.2_33 BSP 7142 S(_ _45.2 _3 -.0151 R13 .9053 LSA 1397.6 MSA 242.3 SSA 16.8
6DE J .2487 _A 2.61Z4 BC3 .2747 FSP -374 _l 2208.J S_2 406.7 THA 179.70 ELl 1064.8 EL2 235.9 ALF 14.14
LAI.JNCH DATE NOV 25 1_8 FL|GHT TINE 1_.00 ARRIVAL DATE MAR 25 1969
I_LIC([NTRIC EONIC 0ISTANCE _2.J38
RL 147.66 LAL .00 LCL 62.80 VL 25.793 GAL 1J.65 421..B6._8 HCA 112.12 SMA 1J7.213 ECC .32485 INC 3.6234 Vl 30.174
RP 1D7.68 LAP 3.36 LOP 174.95 VP _.506 6_P -18.39 ATP 9J,_7 TAL 153.22 TAP 265.34 RCA 79.13 APO 155.27 V2 35.194
RC 46.839 GL 12.13 GP -2.55 ZAL 43.33 ZAP 3.73 ETS 137.60 Z_ J48.71ETE 205.47 _AC 92.82 ETC 166.54 CLP 2.73
PLANETOCENTRIC CCNIC
C3 57.694 VHL 7.596 DLA 19.35 RAL 14.48 RAO 6569.0 MEL 13,38J PTH 2.45 VHP 11.709 OPA -6.30 RAP .25 ECC 1,9495
LNCN AZIATH LN(rH TINE L-I TINE IN| LAT IN| LONG IN| RT A,T_ ZNJ AZPNTH |NJ T_I4_ PO CST T|M _NJ 2 LAT ZNJ 2 LONG
90.00 5 _D ?..8 3128.85 -26.9fl 105.71 2_3.|2 80.97 6 12 37 2528.9 -27.92 97.18
90.00 22 43 6 4470.83 8.67 187._1 25|._0 62.94 23 57 37 3870.8 4.97 180.48
tOO,DO 6 53 32 2827,71 -_,85 83,88 263,4_ 81.801 7 40 59 2227,7 -29,68 7_.18
I00.00 23 52 24 4247._0 J0.36 I69,87 2_O.TO 61,_0 2_ 3 11 3647.2 6.5J 163.20
IJO,_ 8 28 7 2532.81 -33,71 62,E/ Z_4,16 83,94 9 10 20 1932,8 o34,18 52.99
110.00 O 38 ]4 41|4.87 14.62 157,35 248._| 58,75 ! 47 9 3514,9 J0.37 150.8_
DIFFERENTIAL CORRECTIONS _IO-COUR_IE [_ECUTION ACCI._ACY C_8_T 0ETERt4_NAT_ON 4CCURAC_
TDE-I,16_2 TRA-_,3_4 TC3 -,_1BAU .210_ _GT 2283,7 _ 394,9 $G3 147.2 ST 1078,0 SR 333,2 SS 948.3
ROE -.4360 RRA ._16 RC3 -.0842 FI_J .01723 RRT -.0'_ _ ,04_1 RTF -.9|1_ CRT .7152 CRS .8036 CST .9904
FOE 1.1040 FRA 1.7932 ¥(3 -.2_8_ 89P 740_ _ 2J|7.6 R_3 -.0178 R13 ._112 LSA 1454.8 N$4 236.0 $$A 16.6
_0_ 1.2470 _A 2.3979 BC3 .2734 FSP -409 _G! L_83.7 _ 394.7 THA 179.70 ELl 1105.2 EL2 227.2 ALF 13.02
LAUNCH 0ATE NOV 25 1968 FLI_T TIME 1_2.00 _RRIVAL OATE HAR 27 1969
NEL IO(ENTRIC CONIC
RL 147.66 L4L .GO
RP 107.71 LAP 3.32
RC 45.742 GL 12.87
PLANE TO(ENTR IC CONIC
C3 53.846 VHL 7.338
LNCH ATMTH LNCH TIME
90.00 5 11 31
90.GO 22 52 13
1OO.60 6 45 51
IGO.O0 0 4 29
110,GO 8 21 54
! IO,OO O 44 56
O IFF_'RI[NTI AL CORRI_C T _ON5
T0£-1.18OI TRA-2.5723 TC3 -,2549 BAU .1_45
ROE -.4029 RRA .2073 RC3 -.O899 FAU .OIBO7
FOE 1.1698 I:R_ I .86t_ FC3 -.2905 BSP 7646
1.2470 _RA 2.5806 Be3 .2703 FSP -447
OISTANCE 288.959
LOL 62.80 VL 25.970 GAL 11.J8 AZL 86.32 HCA 115.35 _A 118.16 [(( .31233 INC 3.6772 Vl 30.174
LOP 178.19 VP 36,622 GAP -17.50 AZP 91.58 TAL 152.82 TAP 268.17 RCA 81.25 4PO 155.06 v2 35.184
GP -2.76 7AL 43,18 ZAP 3.06 ITS 116.64 ZAE 150.78 ET_ 208.J0 ZAC 94.66 ETC 166.72 CLP 1,34
OLA 21_.16 RAL 14.50 RAD 6568.9 VEL 13.237 PTH 2.42 VHP 11._3 0PA -S.73 RAP 2.02 ECC 1.8862
L-I TII,_ INJ LAT _NJ _ |NJ RT A$C INJ A_t4TH INJ T_I4[ PO CST TIM _NJ 2 LAT _NJ 2 LONG
3145.33 -26.77 106.88 262.J2 BO.41 6 3 56 2545.3 -27.82 98.38
4420._ 7,09 184,34 2_._0 62.51 24 _ 53 _20.4 3.35 177.65
2841.13 -28.71 84,86 262.47 81.30 7 33 12 2241.1 -29.62 76.17
4199.81 8.83 167.19 249.86 6J.32 ! 14 29 3599.8 4.93 160._7
2540,83 -33,65 _.,BO _6_,24 83,59 9 4 J5 J940,6 -34.17 53,60
4073,08 13,13 155.O_ 247,3| 58,15 I 52 49 3473.1 8,82 148.57
NID-C_URSi[ EXECUTION ACCURACY ORBIT DETERMINATION 4CCUR_CY
_;T 2359.4 _ 381.2 563 159.9 ST 1123.0 5R 318.8 SS 992.5
RRT -,O_ _ ,0518 RTI: -.9168 CRT .7170 CRS ,B05O CST .9904
S_B 2390.1 _3 -.0"_0_ R13 .9J68 LSA 1514.9 HSA 229.2 SS_ 16.7
_(;1 2359.4 SG_ _.0 THA 179.69 ELI 1J46.9 EL2 217.6 ALF Jl .94
LAUNCH OATE NOV 2_ 1968 FLIGHT TINE 124.00 ARRIVAL DATE MAR 29 1968
HELIC_ENTRIC CONIC
RL 147.66 LAL .(30
RP 107.74 LAP 3,28
• Re 44,782 GL 13,63
PLANET_(ENTRZ( CONIC
C3 50.336 _ 7,095
LNC,% A2'NTH LNCH T_NE
90.00 5 1 43
90.00 23 I 44
100.OO 6 37 B
100.00 0 12 56
110.00 8 15 10
110.60 0 51 23
OlST,_C.E 895.783
LCL 62.80 VL _.|35 GAL 10,73 AZL _6._7 _ |18.58 _44 119.07 ECC .30045 INC 3.7339 Vl 30.174
LOP 181,43 VP 36,7_3 GAP -16,64 AZIP 9|,79 Td4. 15_,45 TAP 271,03 RCA 83,30 APO 154,85 v2 35,174
GP -2.cj9 ZAL 43,O9 ZAP _.99 ET$ _9.41 ZA_ |$2.90 ETE 211.22 ZAC 915.48 ETC 166.89 CLP -.08
OLA _D.98 RAL 14.47 RA0 6368.9 EL 13.103 PTH 2.39 VHP 10.712 OPA -5.19
L-| T|ME IN| LAT ]NJ LONG IN| RT A_ |NJ AZNTH |NJ T|ME PO (ST T_N
3164.03 -26.55 10_.21 _|.07 79.78 5 54 27 2564.0
4_B.22 3.44 181.,._J _50,1_ 6_,17 _4 |4 32 3768.2
_956,34 -_B,55 85,_ L_6|,4_ 80,74 7 24 44 2"256,3
4|_1.J4 7._3 164.46 249.05 60.92 3 L_ 7 3551.1
2549.65 -33.58 63._O 26_._8 83.19 B 57 30 1949.6
4030.60 11.59 152.70 246.42 57,61 1 58 34 3430.6
DIFFERENTIAL _CT|ON$
rOE-l.1920 TRA-2.5524 TC3 -.2467 BAU ._781
ROE -.3701RRA .1944 RC3 -.0957 FAU .01900
FOE 1.2428 FRA 1.9455 FC3 -.3268 BSP 7935
80£ 1.2482 BRA 2.5598 8C3 .2646 FSP -489
RAP 3.78 ECC 1.8284
IN| 2 LAT IN| 2 LONG
-27.69 99.73






ST 1168.5 SR 303.1 SS 1039.9
CRT ,7181 CRS ,8058 CST .9905
LS_ 1577,6 _S_ 222.2 5S_ 16.6
EL! 1189.3 £L2 207.3 _LF 10,89
NID-C£URSE EXECUTION ACCORACY
SGT 2433.7 _ 368.8 ,%3 174.0
RRT -.0401 _ .0_19 RTF -.9_21
SC_ 2461.5 _3-,O241 RI3 .922_
S_I 2433.7 SG2 368.5 THA 179.64
179
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69
LAUNCH CATE NOV 25 ]968 FLIGHT TIME ]26.00 ARRIVAL GATE _R 3! 19_9
HELIL-'_ENTRIC CONIC
RL |47.66 LAL .00 LL"_,. 62.d0 VL
RP ]07,77 LAP 3.22 LOP 184.67 VP
RC 43.971 GL 14.44 GP -).25 ZAL
PLAN4ETOCENTRIE CONIC
C3 47.140 VHL 6.866 CLA Z1.82 RAL
LNCH AZHTH LNCH TIME L-I TIME IN] LAT
90.00 4 50 55 3185.47 -26.28
90.00 73 ]1 49 4313.99 3.71
]00.O0 6 27 36 2873.72 -2fl.35
tCE).O0 0 21 45 4100.97 5.56
110.00 8 7 51 2560.09 -33.49
l]0.O0 0 57 59 3987.37 I0.00
CIFFERENTIAL CORRECTIONS
TCE-I.1067 TRA-2.5313 TC3 -._36_ BAU .1624
ROE -.3375 RRA .1832 RC3 -.I016 FAU .02003
f0E 1.3242 FRA 2.0304 r(3 -.367fl 8SP _173
BCE 1._531 0RA 2.5379 BC3 .2577 FSP -536
01STANCE )O?.608
26.289 CAL 10.30 4ZL 86.21HCA 121.8! 5M4 119.94 ECC .2897] INC 3.7942 Vl 3{].174
36.830 GAP -15.80 4?P 92.00 T4L 152.|2 TAP 273.93 RCA flS,?S APO ]54,63 V? 35.164
43.05 74P 3.59 ETS 65.94 742 155.02 ETE ?14.98 ZAC 98,28 ETC 167.07 CLP -|.52
14,37 RAO 65_.8 VEL 12.981 PTH 2.37 VHP 10.237 0PA -4.70 R4P 5.5? ECC ].775_
IN] LONG IN] RT 450 IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
I09.72 259.96 79.06 5 44 O 2585.5 -27.53 lOl.?_
178.35 249.28 61.91 24 23 43 3714.0 -.08 17J.71
87.22 260.39 _.11 7 IS 30 2?73.7 -29.43 78.5_
161.67 248,76 60.58 I 30 6 3501.0 1.60 155.13
64._ 261.79 87.72 8 50 31 1960.1 -34.1_ 55.17
I_0.3S 245.5S _?._L_ _ 4 26 338i.1 5.61 1--._z
MI0-COURS_ EXECUTION ACCURACY ORBIT OETERMIN4TrON ACCURACY
SGT ?509.4 SGR 354.B 563 |89.4 ST |216.6 _ 286.0 55 1090.9
RRT -.0§12 _ .0767 RTF -.9772 CRT .7184 CRS .8056 CST .9906
2534.4 _3 -.0283 RI3 ;9272 LSA 1644.9 MS4 214.9 S54 16.4
_)GI 2_09._ _? 354.4 THA 179.58 ELl 173'4.3 EL2 1 96.1 ALF 9.84
"LAUNCH 04TE NOV 25 196.q FLIGHT TIHE I?_.00 ;ARRIVAL C4TE APR 2 1969
HELIOCENTRIC CONIC
RL 147.66 LAL .OO LCIL 62.g10 VL
RP 107.80 L_P 3,16 LOP 187.90 VP
RE 43.319 GL 15.28 GP -3.56 ZAL
PLANETOCENTRIC CONIC
C3 44.235 VHL 6.651 0LA 27.6_ RAL
LNCH A_TH LN('H TIE L-I TIME IN] LAT
90.00 4 3_q 55 37J0.3_ -?_.95
90.00 23 2? 37 I757.17 1._8
IOO.OO 6 17 7 2893.77 -2_.1!
10(3.O0 O 31 3 404_.9_ 3.81
110.00 7 59 53 2577.23 -33.38
lID.DO I 4 46 3943.79 8.37
CIFFERIENTIAL CC_RECTION$
R"_C -.30_ RR_ .1738 R(3 -.1076 r_U .0_122
r0£ 1.4142 FR4 2.1208 rE3 -.4154 BSP 8192
BCE 1.7565 BR4 2.5099 BC3 ,2463 FSP -589
CIST_N(E 309.431
26.433 G_L 9.89 AZL 86.14 HCA 175.04 ._4A 1L_0.77 ECC .77857 IN( 3.8588 Vl 30.17&
• 5.922 G_P -14,98 J1'P 97.22 TAL 151.83 TAP ?76.87 R(_ 87.1? APO 154.41 V2 35.153
43.09 ZAP 4.65 ETS 50.99 ?ME 157.11ETE 219.57 Z_C i00.05 ET( 167.25 CLP -2.99
14.73 R_O 6568.7 EL 12.869 PTH 2.34 Vt_° 9.777 OP_ -4._5 R_P 7.25 ECC 1.7280
|NJ LONG INJ RT ASC INJ IZMTH INJ TIME PC) CST TI_ INJ 2 LATINJ 2 LONG
111.47 ?58.80 78.25 5 32 26 2610.4 -27.31 103.06
17_.17 ?48.57 61.74 24 31 35 ]657.2 -I.gl 168.54
_.66 259.28 T9.39 7 5 ?0 _293.8 -29.29 _O.O5
I38,80 ?47.50 60.33 | _ 32 3449.0 -.17 152.27
65.?3 260.2_ 82.18 8 4? 45 I972.2 -34.10 56.06
147.9'9 744.70 56.74 2 IO 29 3343.3 3.93 141.71
MI0-COUR,e-_ EXECUTION ACCURACY ORBIT OETERMIN_TION ACCUW4CY
SGT _579,6 SGR 340.4 $G3 ?06.5 ST 1262.7 SR ?67.3 SS 1145,1
RRT -.0699 RRF .0988 RTF -.93?Q CRT .7164 CRS .8036 CST ,9907
_60_.0 R_3 -.O376 R13 .9321 LSI !712.8 MS_, ?07.7 SSA 16.1
S_I _579.7 SG? 339.6 TH4 179.46 [L| 1277.5 EL_ 184.3 4LF 8,81
LAUNCH GATE NOv 75 196_ fLIGHT TIME 130.00 ARRIV4L GATE APR 4 ]969
HELIC(ENTRIC CONIC
RL ]47.66 LAL .D0 LOL 62.80 VL
RP 107.84 LAP }.Off LOP 191.i3 VP
RC 42.fl34 GL 16.16 GP -3.9J lAL
PLANE TC(ENTRIC CONIC
C3 41.603 VHL 6.450
LNCH A_HTH LN_H T_ME
_].00 4 25 27
_I.00 23 34 27
lO0.O0 6 5 29
100.00 0 41 2
]10.00 7 51 12
llO.OO III 49
CIFFERENTIAL CORRECTIONS
TCE-].2362 TRA-2.4772 TC3 -.L_73 BAU .I315
RCE -.2723 RRA .1666 RC3 -.1139 FAU .0_747
FOE 1.5170 FR4 2.?_(X"} rc3 -.4676 BSP 8717
_cE 1.2658 8R4 2.4828 8C3 .2365 FSP -646
CIST4NCE 316.251
26.567 GAL 9.50 4ZL 86.07 HCA 128.27 SM4 121.55 ECC .26d54 INC 3.9287 V1 30.174
37.007 6_P -14.20 _7P 92.44 T4L 151.57 T4P 279.84 RCA _8.91 APO 154.19 v? 35,14!
43.18 ZAP 5._6 ETS 42.|0 74E 159,07 ETE 225.04 ZA( 101.B0 ETC 167.45 CL_ -4.5[3
OLA ?3.56 RAL 14.02 RAG 656_.6 VEL 17.766 PTH 2,32 VHP 9.332 CP4 -3,_6 RAP fl.96 ECC 1.6847
L-I TIME INJ L4T INJ LONG IN] RT ASC INJ A_TH JNJ TIME PO CST TIM IN] 2 LA TINJ F LL"_G
3239.66 -25.53 113._I 257,59 77.31 5 19 27 2639.7 -27.02 t05.]6
4196.94 -.06 171._1 247._3 61.6fl 24 44 24 3596.9 -3.85 165.17
2917.12 -27._1 _.33 258.14 78.56 _ 54 6 2317.] -29.10 81.76
3994.72 l.gfl 155.82 246._O 60.17 1 47 37 3394.7 -?.01 149.30
2386.40 -33.25 66.31 259.24 81.55 8 34 18 1986.4 -34.06 57.t7
3898.L:>L") 6.68 145.59 ?43.89 56.40 2 16 47 3?98.2 2.?] 139.35
MI0-COURSE EXECUTION 4CCURACY ORBIT 0ETERMIW4TION ACCURACY
S_T _653,4 S_ _"_5.8 SG3 225.4 ST 1313._ SR 246.7 SS 1204.9
RRT -.0955 _ .1793 RTF -.9364 CRT .7123 CRS .7997 CST .9909
5(.8 ?673.3 R"Z3 -.0_7 RI3 .9365 LS_ 1787.9 MS_ 200.3 SS_ 15.9
•_I 2653.5 SG2 324.3 TH4 J79.37 ELI 1325.1 EL2 J7]._ 4LF 7.75
LAUNCH GATE NOV 25 1:368 FLIGHT TIME 132.(10 AREIV4L C_TE APR 6 ]969
HELIOCENTRIC CONIC
RL I47.66 L4L .00
RP 107.87 L}P 3.00
RC 42.524 GL 17.09
PLANETOCENTRI( CONIC
C3 39.226 VHL 6.?63
LNCH A_HTH LN_H TIME IN] LAT
_].OO 4 10 2 -24.98
_l.O0 23 47 44 -2,16
IFE_.00 5 52 27 -27.12
lO0.O0 0 51 56 ,04
l]O.O0 7 41 39 -33.07
110.OO 1 19 14 4,92
OIfFER£NTI4L CORI_(TION_
TOE-1.2510 TRA-2.4436 TC3 -.1866 8AU .1165
RCE -.23,)0 RRA ,]618 RC3 -.1704 FAU .02393
fCE 1.6312 FRA 2,3_54 re3 -.5281 B_P 9026
_CE 1.2736 _RA 2.44,_'1BC3 .2221 FSP -712
01STANCE 3_3.063
LCI.. 6?,80 VL 26.691 GAL 9.14 AZL 85.99 I'_4 131.19 ,_4 1_2._9 ECC .259(19 INC 4.O050 Vl 30.174
LOP 194.36 VP 37.086 G_P -13.43 _ZP 92.66 TAL 151 .34 TAP 282.84 RCA 90.61 APO 153.98 V? 35.1 ?9
GP -4.32 Z4L 43.34 ZAP 7.43 ETS 36.69 ?ME 160.83 ETE 231.69 Z4C 103.57 ETC 167.67 CLP C._5
OLA 24.47 RAL 13.73 RAD 6568.5 VEL 12.673 PTH 2.30 VHP B.!_03 CPA -3.54 RAP 10.66 ECC 1.6456
L-I TIME IN] LONG INJ RT ASC IN] A_TH IN] TZME PO CST TIM IN] 2 LA T IN] ? LONG
3274.88 115.94 256.31 76.21 5 4 37 2674.9 -26.63 107.67
4132.01 168.19 247.37 61.76 ?4 56 36 3532.0 -5.91 161.53
2944.66 92.?8 256.94 77.60 6 41 32 2344.7 -28.85 83.77
3937.47 152.68 216.15 60.11 I 57 33 3337.5 -3,9a ]46.15
2603,02 67.58 238.19 80.fl? 8 25 2 _]03.0 -33.99 5#,46
3fl51,87 J43.15 243,1J 56,13 2 23 ?5 3251.9 .44 136.9]
MI0-COUR,_E EXECUTICN ACCUR4CY CRGIT CETERMINATION 4CCURACY
$GT 7719.7 5(.,R 311.5 SG3 246.3 ST J361.2 _ 724.1 SS J?Gfl.3
RRT -.1345 RRF .1730 RTF -.9407 CRT .7027 CRS .7903 CST ,9911
._B 2737.4 R_3 -.0453 R13 .940_ LSA 1863.9 MS4 193.Z SSA 15.5
SG] 27_.0 SC? 308,6 THA] 79.11 ELI ] 370,4 EL? 15_ ._ ALF 6.69
180
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4 1968-639 ,
LAUNCH CATE _]V 25 1966 FLIGHT TIME 134,{10 ARRIVAL D&TE APR 8 1969
HELIL"_ENTRIC CL'_NIC
RL 147.66 LAL .00
RP 107,91 LAP 2.90
RC 42.392 GL 18.07
PLANETOCENTRIC CONIC
C3 37.089 VHL 6.09('}
LNCH _TMTH LNCH TIME
9(.].00 3 51 55
90.00 0 7 9
100.00 5 37 37
1OO.OO I 4 B
]10.OO 7 31 7
110.00 I ?7 B
C[FFE_ENTIAL CORRECTIONS
TCE-1.Z6B3 TRA-2.4079 TC3 -.1639 BAU .1079
ROE -,2046 RRA .159B RC3 -.1773 F4U .07557
FOE 1.7613 FRA Z.4399 FC3 -.5957 BSP 9306
_OE |.7847 6RA Z.4137 863 .?O75 f,_o -785
LAUA_CH GATE NOV ?5 1968
CISTANCE 329.86P
COL 62.fl0 VL 26.807 GAL 8.79 AZL 85.9| HCA
LOP 197.59 VP 37.157 GAP -12.69 ATP 97,66 TAL
GP -4.80 7AL 43.57 ZAP 9.0? ETS 33.3? 7AE
134,7Z SMA 123.00 ECC .250Z0 INC 4.0693 Vl 30.174
151.16 TAP 285,87 RCA 92.22 APO 153.77 v2 35.117
162._7 ETE _39.57 Z4C 105.21ETC 167,91CLP -7.65
CLA 25.41RAL 13.47 RAC 6568.4 VEL 17.568 PTH Z.Z8 VHP 8.488 DPA -3.30 RAP 12.34 ECC 1.6104
L-] TZI_ INJ LAT INJ LONG INJ RT AS_ INJ AtMTH [NJ T]I_ PO CST TIM INJ ? LA T ]NJ 2 LL"_G
3316.50 -24.Z4 118.92 Z54.93 74.69 4 47 13 271_.5 -26.0_ I10.74
4060.06 -4.46 16A.16 ?46.9? 62.O1 I 14 49 3460,I -8.1_ 157.45
?977.70 -26.91 94.61 255.69 76.48 6 ?7 15 2377.7 -26.51 66.17
3676.1_ -Z.04 149.31 245.58 60.17 ? 8 44 3776.1 -6.00 142.76
7627.61 -32.85 69.07 757.II 79.97 8 14 49 L::'O?2.6 -33.69 59.98
3_O3.97 3.10 140.64 242.36 55.94 ? 3(.] 3? 3_04.O -1.39 134.43
MIC-COURS_ EXECUTION ACCURACY ORBIT CETER14INATION ACCURACY
SGT 2764,5 SGR ?98.0 SG3 ?69.5 ST 1410.6 _ 196,9 SS 1337.7
RRT -.1B90 RRF .7379 RTF -.9447 CRT .6646 CRS .7739 CST .9913
S_8 ?800.4 R?3 -.0534 RI3 ,944_ LSA 1945.? MSA 166.3 S5A 15.0
_)/..,|_76_,0 ,_2 79_.6 THA 176.63 ELI ]437.? EL2 144.3 ALF 5.57
FLIGHT TIME 136.00 ARRIVAL 0ATE APR IO 1969
HELIOCENTRIC CC'_IC
RL 147.66 LAL .06"/
RP 107.95 LAP 2.80
RC 42.44? GL 19.11
PLANETOCENTRIC CONIC
C3 35.1bxo VHL 5.931
LNCH AZHTH LNCH TIME
90.00 3 Z9 33
90.00 O 26 19
1OO.O0 5 _ 19
_OO.OO 1 18 15
|tO.DO 7 I9 71
110.OO 1 35 A?
CIFFERENTIAL CORRECTIONS
TOE-I.?780 TRA-E,3591 TC3 -,I?BO BAU .0874
ROE -.1685 RRA .|613 RE3 -.1346 FAU .07753
roe 1.9040 FRA 2.5578 re3 -.6775 BSP 9603
BOE 1.2890 BRA ?.3646 6C3 .16§B FS@ -_78
CISTANCE 336.661
LCL 67._3 VL 76.914 GAL B.A6 AZL 85.8? PICA 137.94 SMA 173,66 ECC .24165 INC 4,1835 Vl ]O.174
LOP L;_O.BI VP 37.?73 GAP -||.98 AZP 93,|| TAL 151.OO TAP ?88.94 RCA 93.75 APO 153.56 V? 35.105
GP -5.37 7AL 43.66 7AP 10.73 ETS 31.22 ZAE J63.27 ETE 248.52 7AC 106.67 ETC 166.19 CLP -9.30
OLA 26.39 RAL 13,0_ RAO 6568.4 VEL |?.517 PTH ?.77 VHP 8.0_8 CPA -3.17 RAP 14.00 ECC 1.5790
L-I TIME INJ LAT INJ LONG INJ RT A_:_ INJ AA'MTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG
337_.47 -73.|7 177,76 253.39 73.?5 4 ?5 49 ?775.4 -25,25 114,70
3976.47 -7.1! 159.45 _46.66 67.52 | 3? 36 3376.5 -10.74 152,65
3018.35 -76.?4 97.44 ?54.35 75.13 6 10 37 2416,3 -28.02 69.09
3e_]8.77 -4.3_ 145.60 745.13 60.39 ? 21 44 3208.6 -8._3 139.OO
7645.B9 -3_.56 70.B_ 756.01 78.97 fl 3 ?7 L;_45,9 -33,74 61.7H
3753._ 1.19 |36.O3 741.71 55.84 ? 38 16 3154.0 -3.30 131.82
MIO-COU_SE EXECUTION ACCURACY ORBIT GETERMINATION ACCURACY
S_T ?_3|.7 5GR _B6.B SG3 ?94.7 ST 145|.4 SR 171.0 SS 1409.4
RRT -._675 RRF .3155 RTF -.948R CRT .6493 CRS .7425 CST .9913
SGB ?646.? R23 -.0615 RI3 .9490 LSA 2022,2 M5A I60.4 SSA 14.2
SG| 283_._ _Z 776.2 THA 178.43 EL1 1455.6 EL? 1?9.6 ALF 4.4I
LAUNCH GATE NOV 25 1968 FLIGHT TIME 138.00 ARRIVAL GATE APR 12 1969
HELIL'_ENTRIC CONIC
RL 147.66 LAL .00 LOL 62.80 VL
RP 107,99 LAP 2,69 LOP _04.03 VP
RC 42.671 GL _0.22 GP -6,05 /AL
PLANE TOCENTRIC CONIC
C3 33,50? VHL 5.788
LNCH ATMTH LNCH TIME
90,00 2 58 51
_].OO 0 53 19
100.00 4 59 ?I
I00.00 1 35 30
110.00 7 6 5
110.O0 1 45 15
CIFFERENTIAL CORRECTIONS
TCE-I,3667 TRA-2.4065 TC3 -.7077 BAU .1179
RGE -.1303 RRA .1662 RE3 -.1436 FAU ,07695
FCE 2.1302 FRA _.7490 FC3 -,6965 BSP 7913
BCE 1.394B BRA ?.417? 6C3 .2521FSP -656
OISTANCE 343.450
?7.013 GAL 6.15 AZL 65.71HCA 141.15 SMA 124.28 ECC .23405 INC 4.2901 V! 30.174
37.283 GAP -11.28 AZP 93.34 TAL 150.87 TAP _9_.02 RCA 95.19 APO 153.36 V_ 35.092
44.23 7AP 12,54 ETS 30,00 7AE 163.76 ETE 25_,13 7AC 108.49 ETC 168,53 CLP -11.00
CLA 27.41R_L 1_.56 RAG 6566.3 VEL 12.445 PTH ?.25 VHP 7.704 CPA -3.17 RAP 15.65 ECC 1.5514
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME _ CST TIM INJ 2 LAT INJ ? LL'M_C
3458.97 o21.43 128.26 251.55 71.03 3 56 3(.] Z859.0 -23.82 120.41
3868.24 -10.46 153.26 ?46.78 63.54 I 57 47 3268.2 -13.93 146.30
3070.54 -Z5.27 10J.O_ 252.69 73.48 5 _3 31 2470.5 -27.30 92.80
3731.90 -6.89 ]41.34 ?44,88 60.64 2 37 42 3131.9 -10.72 134,66
2673.9_ -3_.16 77._2 254.90 77.78 7 50 39 L_)73.9 -33.52 63.94
3701.29 -.82 135.?B 241,13 55,63 ? 46 56 3101.3 -5,30 129.06
MIC-COOR._ EXECUTION ACCURACY ORBIT OETE_INA TION ACCURACY
S(,T ]0?4.6 SGR _k_0.4 5G3 328.9 ST 1593,1 SR 140.6 SS 1531.3
RRT -.3303 RRF .4029 RTF -.9493 CRT .59_3 CRS .66_7 CST .9929
S_B 3037.6 K_Z3 -.092! R|3 .9496 LSA 2207.6 MSA 170.0 SSa 14.6
SG| 30_6.0 S_2 764,5 THA J76.73 ELI I595.3 EL_ 113.1 ALr 3.01
LAUNCH GATE NOV ?5 1966 FLIO..IT TIME lAO.flO ARRIVAL GATE APR 14 1959
HELIOCENTRIC CONIC
RL 147,66 LAL .00
RP 108.O3 LAP ?.57
RE 43.078 GL 21.41
PLANE TC'_ENTRIC CONIC
C3 37.O74 VHL 5.659
LNCH AZMTH LN_H TIME
86.64 ] ?5 49
93.36 ? ?I 53
I00.00 4 31 43
100.00 I 56 40
110.00 6 50 45
110.00 1 56 6
OIFRERENTIAL CORRECTIONS
TOE-I.3701 TR_-?.3180
ROE -.0B73 RRA .1769
FOE ?.3OI_ FRA 2.6670
BCE 1.3729 BRA ?.3_47
CISTANOE 350.715
LOt. 62.80 VL 77.105 GAL 7.86 A2'L 85.59 HCA 144.37 5/MA I74.66 ECC .22674 INC 4.4126 Vl 30.1 74
LOP ?O7.75 VP 37.338 GAP -10.60 AZP 93.59 TAL 150.78 TAP 295.15 RCA 96.55 APO 153.17 V? 35,O80
GP -6.87 ZAL 44.69 tAP 14.48 ETS 29.43 ZAE 163.67 ETE 267.62 7AC 110,06 ETC 166.94 CLP -12.7H
OLA ?8.50 RAL 12,00 RAO 6568.3 VEL I?.3_5 PTH 2.?4 VHP 7.334 OPA -3.33 RAP J 7.30 ECC 1.5270
L-I TIME INJ LAT INJ LOMG |NJ RT ASC INJ A_ATH INJ TIME PO CST TIM INJ _ LAT INJ ? LL"W_C
3743.05 -16,76 147.13 246._9 66.6? ? 28 12 3143.1 -19.80 139.75
356|.42 -16.76 133.83 248._B 66.61 3 21 15 2961.4 -19.79 126.45
3143,30 -23.76 IO5.90 _51.15 71.33 5 24 7 2543,3 -26,10 97.88
3636.40 -10.02 135.961 _44.9_ 61.69 2 59 17 3036.4 -13.77 129.15
?708,09 -31.65 75,44 ?53.73 76.37 7 35 53 2106.1 -33.20 66.56
3644.37 -3.OO |32.3| ?40.65 55.93 _ 56 53 3044.4 -7.45 126.05
MI0-COU_SE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TC3 -.1299 BAU .0857 SGT 3012.9 5GR 281.? S_3 358.? ST 1_]2.0 SR 107.6 SS 1604.5
RC3 -.1574 FAU .03018 RRT -.4677 RRF .5373 RTF -.9540 CRT .4271 CRS .5328 CST .9925
FC3 -.B158 BSP 9171 5GB 30?6.0 R?3 -.0997 RI3 .9543 LS_ 2263.7 HSA 167.1 SSA 13.2
BC3 ._rJ03 F,SP -1005 S_I 3015.6 S_2 _48.3 THA 177.48 ELl 160_.6 EL2 97.2 ALF 1.65
181
JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 4 1968-69
LAUNCH _AT[ _DV _ 19G8 FLIGHT TIME 142,(]0 ARRIVAL CAT[ APR I_ 1969
HELIL-,CENTRIC CCWNIC
RL J47.66 LAL .00
nP I08.07 LAP 2.44
R¢ 43,658 GL 22.70
PLAN_TC_ENTRIC CONIC
C3 30.764 VHL 5.547
LNCH A?MTH LNCH TIME
80.78 0 36 !
99.22 3 6 30
100.00 3 43 53
IO0.O0 2 41 19
110.00 6 32 34
110,00 2 9 8
01FFERENTIAL CORRECTIONS
TCE-I.3835 TRA-?.2541
ROE -.0386 RRA .1935
F0E 2.5199 FRA 3,0111
_OE 1.384! 8RA 2.2624
LL%L 62.80 VL Vl 30. 174
LL% ° 210.46 VP vZ 35.96?
GP -7.88 ZAL 6LP -14.63
CISTANCE 356.967
77.190 GAL 7.58 AZL 85.44 HCA 147.58 SMA I75.40 [CC .?1997 INC 4.5558
37.387 GAP -9.95 AZP 95.85 TAL 150.71 TAP 298.29 RCA 97.82 APO 152.98
45.?4 ZAP 16.58 ETS 29.39 /AE 163.02 [TE ?76.20 ZAE I11.60 ET( 169.45
CLA 29.66 RAL 11,35 RAC 6568.2 VEL 12.334 PTM 2.22 VHP 6.96J _PA -3.69 RAP 18.94 ECC 1.5063
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AtMTH INJ TIME PO CST TIM INJ ? LAT INJ Z LL_G
3885.01 -17,70 158.02 247.28 65.8! I 40 46 3285.0 -20.87 150163
3399.29 -17.69 122.32 247.77 65.80 A 3 9 2799.} -20.81 114.93
3279.75 -20,52 114.73 248.56 67.78 4 38 33 2679.8 -23.36 107.08
3479.77 -14.91 126.93 245.9! 63.79 3 39 19 2879.8 -18.31 119.79
2750.99 -_1.92 78.57 252.48 74.65 7 18 25 ?151.0 -3Z.7Z 69.81
3581._1 -5.39 129.00 240.34 56.19 3 8 49 2981,3 -9.80 122.68
MIC-COURSE EXECUTION ACCURACY OReIT OETERMINATILHN ACCURACY
TC3 -.0841 BAU .0755 SCT 3036.3 $68 295.5 $63 592.5 ST 1639.8 SR 79.9 55 I698.6
RC3 -.1633 FAU .03284 RRT -.6043 RR_ .6744 RTF -.9575 CRT .0117 CR5 .1313 CST .9926
FC3 -,9242 8SP 9722 $68 3052.6 R'd3 -.I159 gl3 .9580 LSA 2356.6 MSA I63.7 55A 12.0
BC3 .i837 FSP -JI32 %1 3043.6 _:_C,2 2}5.0 THA 176.62 ELI 1639.8 EL2 79.9 ALF .03
LAONCH CATE NOV 25 1968 FLIGHT TIME 144.00 ARRIVAL CATE APR 18 1969
HELIOCENTRIC CCNIC
RL 147.66 LAL .06_
RP 108.11 LAP 2.3{]
RC 44.405 6L 24.13
PLANETC_ENTRIC CONIC
C3 29.7}0 VHL 5.452
LNCH AZMTH LNCM TI/4_
77.03 0 4 58
102.97 3 31 28
77.03 O 4 58
I02.97 3 31 28
lJO.O0 6 9 59
110.00 2 25 _7
OIFFERENTIAL CCRREC_IONS
70E-1.4129 TRA-2.1977 TC3 -.0527 BAU .0732
ROE .0188 RRA .2179 RC) -.1765 FAU .0}530
rDE 2.7845 rRA 3,1705 FC)-1.0281 8SP 9975
80E 1.41 31 8RA _.L:_085 8C} .IP4I F9 -l_54
DISTANCE 363.703
LOL 62,80 VL 27.268 GAL 7,33 A}L 85,27 HCA 150,79 SMA 125._ ECC .Z1358 INC 4.7267 Vl 30.174
LOP 213.67 VP 37.43! GAP -9.3| AZP 94.13 TAL 150.67 TAP 301.46 RCA 99.01 APO 152.80 V2 35.053
GP -9.13 7AL 45.9(3 ZAP 18.85 ETS 29.84 IAE 161,87 ETE 283.29 ZAC 113.09 ETC 170.11 CLP -16,56
CLA _O.9Z RAL I0.59 RAO 6568.2 VEL 12.292 PTH 2.21 VHP 6.647 CPA -4.31 RAP 20.61 ECC 1.4893
L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME I%9 CST TIM INJ 2 LAT INJ 2 LONG
3965.53 -18.65 164.48 246.30 64.88 III 4 3365.5 -21.88 157.10
3301.60 -18.64 115.49 246.29 64.87 4 26 29 2701.6 -21.87 108.10
3965.53 -18.65 164.48 246.30 64.88 I 11 4 3365,5 -21.88 157,10
3301.60 -18.64 115.49 246.29 64.87 4 26 29 2701.6 -21.87 108.10
_807.20 -29.84 82.59 251.07 72.50 6 56 46 2_37.2 -31.94 74.O1
3507.93 -8,16 125.|2 140.28 56.69 3 24 5 2907.9 -12.48 118.69
MIO-COL_S_E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
SAT 3074.9 SCR 329.7 $63 431.1 ST 1690.2 SR 82.7 SS 1808.7
RRT -.7270 RRF .7965 RTr -.9603 CRT -.6728 CR5 -.5812 CST .9928
&68 _f392.5 _3 -.1378 R13 .961I LSA 2471.6 M5A 161 .0 SSA IO.8
_1 _084.2 $62 225.7 THA 175.5_ ELI 1691.1 EL2 61 .I ALF 178.11
LAUNCH CITE N(jV ?5 1968 FLIGHT TIME 146.00 ARRIVAL CATE APP 2G 1969
HELI_ENTRI( CONIC CI STANCE 370.423
RL 147.66 LAL .00 L_ 62.80 VL 27.340 CAL 7.09 ATL 85.06 HCA 154,00 SMA I76.37 ECC .20771 INC 4.9355 VZ 30.l 74
RP 108,15 LAP 2,16 LC_ 7i6.88 VP 37.471 GAP -8.69 A_P 94.44 TAL 150,65 TAP 304.65 RCA 100.13 APO 157.67 VZ 35.040
RC 45.309 6L 75.71 GP -I0.71 7AL 46.69 ZAP 21.36 ETS 30,77 /AE 160.26 ETE 288.6? 7AC 114.55 ETC 170.97 6LP -18.59
PLAN[TOCENTRIC CONIC
C3 28.941 VHL 5.380 CLA 32.31 RAL 9.68 RAC 6568.2 VEL 12.260 PTM 2.21 VHP 6.332 CPA -5.28 RAP 27.33 £CC 1.4763
LNCH AZMTH LNCM TIME L-I TIM£ INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME _ CST TIM INJ ? LAT INJ 2 L-C_C
13,74 23 34 46 4029.87 -19.64 169.86 245.35 63.81 24 41 56 3429.9 -23.00 16?.48
106.26 3 50 30 3223.80 -19,62 110.09 245.35 63.80 4 44 14 2623.8 -27.98 102.77
73.74 23 34 46 4029.87 -19.64 169.86 245.35 63.8i 24 4] 56 3429.9 -23.00 162.48
106.26 3 50 30 3223.80 -19.62 110.09 _45.35 63,80 4 44 14 2623.8 -22.98 102.72
110.OO 5 39 Z4 2887.44 -28,07 88.16 249.31 69.64 6 27 32 2287.4 -_k_.57 79.87
110,00 2 48 58 34i4.23 -11.62 120.07 240.69 57.62 3 45 52 2814.2 -15.81 113.47
CIFFER£NTIAL CORRECTION5 MI0-COU_E EXECUTION ACCURACY ORBIT CE TERMINATION ACCURACY
TCE-I.4518 TRA-2.1397 TC3 -.0268 _AU .0753 _T 3108'5 $6_ 39J.8 $63 473.4 ST 1745.1 5R 135,2 55 1932.3
RCE .0896 RRA ,2526 RC3 -.19_8 FAU .03775 RRT -.821_ RRI r .8874 RTF -.9628 CRT -.9532 CR5 -.9122 CST .9931
FCE 3.0973 FRA 3.3350 FC3-1.1293 _SP 10134 5[.,8 3133.1 R"d3 -.162A RI3 .9640 LSA 2602,2 MSA 159.4 SSA 9.5
8CE 1.4546 8RA 2,1546 863 .1946 r_ p -1383 5_J 3125._ _2 2_.4 THA 174.06 ELI 1749.8 EL2 40.8 ALF 175.7H
LAUNCH CATE f'¢OV _5 1968 FLIGHT T_ME 1A8.00 ARRIVAL CA TE APR 22 1969
P_ELIC),CENTRIC CONIC 01STANCE 377,123
RL 147.66 LAL .0_ LOL 62.80 VL 27.406 GAL 6.86 AZL 84.80 HC_ 157.21 S_IA 126.81 ECC .20227 INC 5.1982 vi 30,174
RP 108.19 LAP 2.01 LC_ ° 220.09 VP 37.507 GAP -8.09 AZP 94.79 TAL 150,65 TAP 307.86 RCA 101.I6 APC, 152.46 V? 35.027
RC 46.364 6L 27.53 GP -12.76 ZAL 47.65 ZAP 24.18 ET$ 32.21 ZAE 158,18 ETE 292.16 7AC 115.96 E TC 172,13 CLP -20.7)
PLAN[TOfENTRIC CONIC
C3 28.441 VHL 5.333 OLA 33.89 RAL 8,58 RAO 6568.1 V[L 12.240 PTH 2.20 VHP 6.045 CPA -6,72 RAP 24.15 ECC 1.4683
LNO4 AZMTH LN_H TIME L-I TIME INJ LAY INJ LONG INJ RT AS( INJ A?IWTH [NJ TIM_ _ CST TIM IN) 2 LA T INJ ? LON6
70.56 73 I0 8 4088.00 -20.66 174.89 _44.45 62.52 ?A 18 16 3488.0 -24,17 167.53
109.44 4 6 22 3156.97 -20.64 105.49 244.45 62.51 4 58 59 2557.0 -24.16 98.13
70.56 23 10 8 4088.00 -20.66 I74.89 244.45 62.52 24 18 16 3488.0 -74.17 167.53
109,44 4 6 _ 3156.97 -20.64 105.49 Z44.45 62.51 4 58 59 2557,0 -24.16 98.13
IIO.O0 4 43 50 3042.6_ -23.97 98.36 246.2_ 64.87 5 34 32 2442.6 -27.15 90.63
110.00 3 35 47 32561.37 -17.40 110.89 242.57 60.10 4 29 57 2650.4 -21.75 103.87
CIFFER_NTIAL CORRECTIONS MI0-(OOWS_ EXECUTION ACCURACY OR_IT 06 TERMINATION ACCURACY
TDE-I.4967 TRA-2.0731 TC3 .0010 8AU .0812 SCT 3128.0 _68 491,1 $63 518.0 ST 1798.2 SR 227.0 $5 2067.3
R0E .1810 RRA ._008 RC3 -.2135 FAU .040)0 R_RT -.8836 RRF .9439 RTF -.9651 CRT -.9966 CRS -.9815 CST .993a
r0E }.4626 FRA 3.4895 rc3-1,2267 8sp 10349 S¢,0 3166.3 R23 -.1849 RI3 .9671 L5A 7744.7 M5A 159.4 SSA _.I
80E 1.5076 BRA 2.0948 BC3 .2135 F9 -1525 5(,I 3158,1 $62 227.8 TMA 172.06 ELI 1817.4 EL? 18,5 ALr 17?.HI
187
JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 4. 1968-69,
LAUNCH CATE _V 25 1968 FLIGHT TIME 150.00 ARRIVAL CATE APR 24 1969
HELIL_ENTRIC CONIC CISTANCE 383.804
RL 147.66 LAL .00 L.._. 62.80 VL ?7.466 GAL 6.66 ATL 84.46 HCA 160.4J SMA I27.2! ECC .19727 INC 5.5415 Vl 30.174
RP 10B.?3 LAP 1.86 LOP 2?3.29 VP 37.539 GAP -7.50 AlP 95.22 TAL 150.67 TAP }If.08 RCA 102.12 APO 152.31 V? 35.P13
RC 47.558 CL 29.67 GP -15.49 7AL 48.85 ZAP 27.43 ETS 34.26 ZAE 155.52 ETE 294.00 ZAC 117.33 ETC I73.73 CLP -22.93
PLANCTL-X_ENTRIC CLINIC
C3 28.317 VHL 5.)21 CLA 35.7P RAL 7.21 RAC 656_.I VEL ]2.2]5 PTH ?.20 VHP 5.788 0PA -8.82 RAP 26.15 ECC 1.4660
LNCN AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT AS(; IN] AIMTH IN] TIME PO CST TIM IN] ? LA T IN] Z LONG
67.26 22 45 29 4]44.96 -ZI,7I 179.98 243.60 60.91 23 54 34 3545,0 -25.42 172.66
112.74 4 ZO 6 3097.83 -?I.70 101.45 243.59 60.9(] § I| 44 7497.8 -25.40 94.13
67.26 ?? 45 ?9 4144.96 -2].7! 179.98 243.60 60.91 ?3 54 34 3545.0 -?5.42 172.66
I]_.74 4 Zt3 6 3(]97,83 -71.70 ]0].4§ 243.59 50.90 5 Jl 44 2497.8 -25.40 94.23
67.76 ?? 45 29 4144.96 -71.7! 179.98 243.60 60.9| ?3 54 34 3545.0 -75.47 i77.66
112.74 4 20 6 3097.83 -?J.70 101.45 243.59 Co0.9(] 5 II 44 ?497.8 -25.40 94.J3
OIFFERENTIAL CORRECTIONS MI_-CCORSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TCE-1.5589 TRA-2.O029 TC3 .02t']4 BAU .0910 S(.T 3142.! S_ 640.B Sro} 563.5 ST 185_.0 SR 360.5 SS 2217.4
RCE .3061 RRA .3671RC3 -.2394 FAU .04247 f_T -.9198 Ri_ .9742 RTF -.9671 CRT -.9994 CR$ -.9962 C$T .9936
FOE 3.8949 FRA 3.6196 rc3-I.7983 8SP 10490 _ 3206.B R23 -._16 RI3 .970] LSA 2910.9 MSA 16! .? SSA 6.7
BeE 1.5887 BRA 2.03452 _23 .2403 FSP -I664 561 3]97.2 S(,2 247.I THA J69.3I ELI 1892.7 EL? lJ .8 ALF 169.02
LAUNCH CATE NOV 25 1968 FLIGHT TIME ]52.00 ARRIVAL 0ATE APR 26 1969
HELIC(ENTRIC CONIC OISTANCE }90.464
RL 147.66 LAL .(30 LOL 62.B0 VL 27.§2| GAL 6.4] ATL 83.99 MEA 163.6] SMA 127.58 ECC .19268
RP ]_8.27 LAP 1.69 LCP 226.49 VP 37.566 GAP -6.93 AlP 95.77 TAL J50.70 TAP 3]4.30 RCA 103.O0
RC 48.883 GL 32.29 GP -]9.?4 ZAL 50.4] ZAP 3|.34 ET$ 37.05 ZAE 152.01 ETE 294.32 ZAC J18.65
PLANETOCENTRIC CONIC
C3 2B.744 VHL 5.36J 0LA 37.93 RAL S.47 RA0 6568.2 VEL |2.2S2 PTH 2.20 VHP 5.584 _PA -II.89 RAP 28.51 ECC |.473!
LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT AS(: IN] A_TH IN] TIME PO CST TIM IN] ? LA T IN] Z LONG
63.64 22 I9 J6 4204.98 -22.79 |85.51 242.B| 58.83 23 _9 21 3605.0 -26.74 17H.26
]16.36 4 37 3 }045.29 -22.7B 97._ 242.B0 5_.B? 5 22 48 2445.3 -?6.73 90.63
63.64 22 19 I6 4_4._N_ -2_.79 ]85.5J 242.8! 58.83 23 29 21 3605.0 -26.74 ]78.26
116.36 4 32 3 _043.29 -_"_.TB 97.88 242.00 58.82 5 22 48 2445.3 -26.73 90.63
63.64 22 |9 16 4_4.98 -LP'_.79 I85,5| 242.8J 58,_3 23 29 2I 3605,0 -26.74 I78.26
I16.36 4 32 3 3045.29 -22.78 97._ 242.B0 58.82 5 2? 48 2445.3 -26.73 90.63
CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TCE-I.64 72 TRA-I.9249 TC3 .03.30 BAU .1049 S_,T 3146.6 Sr,,R B61.0 S_3 604.9 ST 1926L3 SR 554.? $5 ?379.9
ROE .4884 RRA .4576 RE3 -.2710 FAU .043B2 RRT -.9398 _ ,9887 RTF -.968_ CRT -.9970 CR$ -.9994 CST .9939
FOE 4.3982 FRA 3.6843 FC3-1.3197 BS@ 10663 Sr._B 3262.2 R'_3 -.L:_368 RI3 .9738 LSA 3107.? MSA 164.8 SSA 5.2
BCE 1.7181 BRA 1.9786 BC3 .2730 FSP -1792 S_I 3249.8 S(;2 284.9 THA I65.46 ELI _04.1 EL2 4].2 ALF I63.99
INC 6.0122 Vl _1.174
APO 152.16 V2 35._00
ETC 176.0! CLP -25.23
LAUNCH CATE N_V 25 1968 FLIGHT TIME 154.00 ARRIVAL CATE APR 2_ 1969
HELIL-WCENTRIC CLINIC OISTANEE 397.I02
RL 147.66 LAL .00 LL_L 62.80 VL 27.571 GAL 6.29 AZL 83.30 HCA 166.80 SHA I27.92 ECC
RP |08.31 LAP |.53 LOP 229.6_ VP 37.59l GAP -6.37 A_P 96.53 TAL J50.74 TAP 317._4 RC4
RC 50.327 GL 35.65 GP -24.61 ZAL 52.52 ZAP 36.3| ET$ 4_.79 /AE |47.08 ETE 293.40 7AC
PLAMETL')CENTRIC CLINIC
C3 30 .I17 VHL 5.488 CLA 40.70 RAL 2.93 RA0 656_.2 VEL I?.308 PTH ?.2? VHP 5.470 CPA
LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME
59.45 21 49 30 427_.I? -73.82 191.93 242.06 55.97 ?3 0 43
120.55 4 41 54 3000.50 -73.81 94.84 242.05 55.96 5 31 _5
59.45 21 49 30 4273.12 -23.8? 191.93 ?42.06 55.97 ?3 0 43
120.55 4 41 54 3000,50 -23.81 94.84 242.05 55.96 5 31 55
59.45 21 49 30 4273,12 -23.82 191.93 242.06 55.97 23 0 43
1_0.55 4 41 54 3000.50 -73.81 94.84 242.05 55.96 5 31 55
CIFFERENTIAL CORRIECTION$ MIC-COURSE EXECUTION ACCURACY
T02-1.7859 TRA-I.8371 TC3 .0363 0AU .]240 $C,T 3143.0 S(.R I183.9 C:_.,3 650.5
RCE .7754 RRA ,5781RC3 -.3057 FAU .0433J RRT -.9505 RRF .9950 RTF -.9703
FOE 4.9543 FRA 3.6038 FC3-I .245I BSP J0953 S_8 3358.6 R_3 -.1977 RI3 .9784
_CE I .9469 BRA I .9259 BC3 ._079 FSP -I879 $_I 3340.7 SC2 346.2 THA ]60.08
LAUNCH CATE NOV 25 1968 FLIGHT TIME 156.00
HELIOCENTRIC CONIC
RL 147.66 LAL .00
RP I08.36 LAP 1.36
RC 51.881 GL 40._4
PLANE TL-_ENTRIC CCIMIC
C3 }3.478 VHL S.786
LNCH A_MTH LNCH TIME
54.30 _I 12 49
J25.70 4 47 57
54.30 21 ]2 49
J25.70 4 47 57
54.30 21 12 49
175.70 4 47 57
LOL 62.B0 VL 27.616 GAL
LOP 232.88 VP 37.612 GAP
GP -)2.67 IAL 5S._ IAP
.|_848 INC 6.7030 vl 30.174
103.8I APO 152.03 V? )4.987
J19.86 ETC 179.44 CLP -27.§_
-16.45 RAP 31.54 ECC 1.4957








ST 2013.1 SR 844.I SS 2544.1
CRT -.9950 CRS-I.O00O CST .9943
LSA 3347.9 MSA 17(1.5 SSA 3._
ELI _I8J.5 EL? 78.0 ALF 157.32
AREIVAL CATE 'APR 30 1969
OISTANCE 403.716
6.13 AZL 82.|8 FICA 169.99 S_A 128.23 ECC .18468
-5.83 AZP 97.71 TAL 150.78 TAP 320.77 RCA 104.55
43.08 ETS 45.7B ZAE 139.63 ETE 291.79 7AC 120.74
0LA 44.36 RAL 359.09 RA0 6568.3 VEL 12.444 PTH _.25 VHP 5.553 0PA -23.39
L-I TIME IN] LAT IN] LCNC IN] RT ASC IN] AI_ITH IN] TIME P_ CST TIM
4357.77 -24.55 199.961 241.26 51.8! 2? 25 26 3757.8
?969.07 -74,54 92.66 241.75 51,80 5 37 26 7369.1
4357.77 -24.55 199.98 241.26 5].81 ?? ?5 ?6 3757.8
2969.07 -24.54 _2._:_; 241.)5 51.80 5 37 26 2369.1
4357.77 -24.55 199.98 241.26 51.81 22 25 26 3757.8
2969.07 -2A.54 92.66 241,25 51.80 5 37 26 2369.1
MI0-CCORE EXECUTION ACCURACY
S(;T 3144.4 Sr.,R 1654.7 5(.,3 614.8
RRT -.9559 RRf" .9975 RTF -.971H
S_O 35_3.2 R"_3 -.1717 g13 .9845
•S6J 3526.7 S(,2 433.2 THA 152.85
CIFFERENTIAL CORRECTIONS
TCE-2.O4?? TRA-I.73B2 TC3 .0246 BAU .147B
RCE 1.2714 RRA .7247 RC3 -.3294 rAU .03863
FOE 5.4690 FRA 3._26} FC3 -.9990 BSP I1507
BOE ?.4057 BRA 1.8832 BC3 .3303 FSP -I850
INC 7.8239 Vl 3(3.174
APC) 151 .91 V2 34.974
ETC 184.,_7 CLP -29.81
RAP 36.0_ ECC 1.55JO








ST ?147.4 SR 1294.6 SS ?676.7
CRT -,9941 CRS-I.O000 CST .995P
LSA 3663,4 MSA 177.8 SSA 2.5
ELI 2504.6 EL2 120,3 ALF 148.99
183
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69_
LAUNCH CAT[ NOV 25 1968 FLIGHT TIME 158,00 ARRIVAL GATE MAY Z 1_69
HEL[_XENTRIC CONIC CISTANCE 410.300
RL 147.66 LAL .00 LOL 62.80 VL 27.657 GAL 5.99 *EL 60.03 HCA 173.17 SHA 128.5] ECC .18125 INC 9.9742 V] 30.174
RP 10H.40 LAP l.I_ LOP 236.07 VP 37.630 GAP -5.31 AlP 99.90 TAL |50.82 TAP 323.99 R(A 105.22 APO 151.80 V2 34.961
RC 53.536 GL 46.97 GP -45.30 ZAL 60.54 ZAP 53.02 ETS 52.68 ZAE 127.67 ETE 291-02 ZA( i20.63 ETC I94.23 CLP -31.23
PLANE Tt._CENTRIC CON[C
C3 42.473 VHL 6.517 CLA 49.35 RAL }52,24 RA0 656_,6 VEL 12,800 PTH 2.33 VHP 6.J71 0PA -34.02 RAP 43.95 6CC 1.6990
LNCH AZMTH LNCH TIME L-I TIME IN} LAT IN} LONG IN} RT A_ IN} A_WTH IN} TIME PO CST TIM IN} 2 LAT IN} 2 LONG
47.73 20 22 5 4476.95 -23.96 210.76 2}9.82 45.47 21 56 42 3877.0 -29.43 204.63
132.27 4 44 4 2970.08 -23.95 92.19 239.81 45.47 5 33 ]4 2570.1 -29.42 86.06
47.73 20 22 5 4476,95 -2}.96 210.76 239.82 45.47 2I 36 42 3877.0 -29.43 204.63
132.27 4 44 4 2970.08 -23.95 92.19 239.81 45.47 5 33 34 2370.1 -29.42 86.06
47.73 _0 22 5 4476.95 -23.96 210.76 239.82 45.47 21 36 42 3877.0 -29.43 204.63
J32,27 4 44 4 2970.08 -23.95 92,J9 239,BI 45,47 5 35 }4 2370.1 -29.42 86.06
OIFFERENTIAL CCRRECTIONS MI0-COURE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TCE-2.6530 TRA-I.62B5 TC3 -.0110 BAU .1664 S(,T }L=_04.7 sr.,R _88.7 SG}" 507,2 ST 2423.8 SR 1986.l SS 2671.1
ROE 2.2264 RRA .8322 RC3 -.2928 FAU .02558 RRT -.9582 RRF .9977 RTF -.9750 CRT -.9945 CRS -.9998 CST .9962
FOE 5.5976 FRA 2.3174 FC] -.5213 B_P 12596 _B 3938.0 f_3 -.1266 R13 .9918 LSA 4113.4 MSA I85.6 SSA 1.3
B0E 3.4634 0RA 1._88 BC] .29_) FSP -I555 S(,| 3_01.| ._ 537.9 THA 144._5 EL1 3129,5 EL2 161 .5 ALF 140.70 i
LAUNCH C4TE NOV 25 1968 FLIGHT TIME |60.00 ARRIVAL CATE MAY 4 I969
HELIOCENTRIC CONIC DISTANCE 4|6.8}2
RL 147.66 LAL .00 LOL 62.B0 VL 27.694 GAL 5.87 AZL 74.L_0 MCA 176.32 SMA 128.76 ECC .17823
RP 108.4) LAP 1._ LCP 2)9.25 VP 37.645 GAP -4.8I ATP I0_.77 TAL J50.84 TAP 327.16 RCA I05.81
RE 55.282 GL 57.21GP -65.14 EAt 69._2 ZAP 67.86 ETS 67.79 ZAE 107.96 ETE 299.48 ZAC 118.I0
PLANE TO(ENTRIC CONIC
C} 79.640 VHL 8.924 0LA
LNCH 4ZMTH LNCH TIME L-I TIME IN} LAT IN} LONG IN} RT ASC IN} AZMTH IN} TIE
40.37 19 O 48 4r_0.25 -|7.88 224.99 _]4.5] _6.81 _ ]B _9
139.63 4 7 24 3072.70 -17.87 95.65 234.51 36.81 4 58 36
40.37 19 0 48 4680.25 -17.88 224.99 _34.53 36.81 L:_ 18 49
139.63 4 7 24 3072.70 -17.87 95.65 234.51 36.81 4 55 36
40,37 19 0 48 4680.25 -I7.88 224.99 2_4,53 _6.8! 20 J8 49
139.63 4 7 Z4 3072.70 -17.87 95.65 234.51 ]6,81 4 58 56
OIFFEMENTIAL COrReCTIONS MID-COURSE EXECUTION ACCURACY
T06-5.2035 TRA-I.50B4 TC3 -.1056 8AU .146} S_T 3752.4 S(,,R 2552,5 S_3 268.1
ROE 3.8874 RRA .453_ RE3 -.0880 FAU .00031 RRT -.9580 RRF ,9905 RTF -,9BB_
FOE 4.5786 FRA .8823 rE3 -.0034 8SP 13888 S(,B 45_8.! R'Z3 -.0626 R13 .9980
BOE 6.495} BRA 1.5750 BC3 .1374 FSP -828 SG! 4496.8 S(,2 610.7 THA |46.20
INC|5.8013 VI 30.174
APO 151.71 v2 34.94_
ETC 215.73 CLP -26.33
55._3 RAL 3]7.46 RAD 6569.6 VEL 14.177 PTH 2.58 VHP 8.96_ _PA -4_.66 RAP 62.96 ECC 2.3107








ST 3379.4 SR 2500.5 SS _89.4
CRT -.9959 CRS -.999_ CST .9987
LSA 4783.4 MSA 1_4.9 SSA .7
ELI 4200.I EL_ 18J.I ALF 143.53
LAUNCH C4fE NOV Z5 J968 FLIGHT TIME I62.00
HELIL_CENTRIC CONIC 01STANCE 422.912
RL 147.66 LAL .00 LOL 62.80 VL 27.727 GAL _.84 AIL 23.5_ HCA 179.11 SMA 128.99 ECC .17650
RP IO8.47 LAP .82 LC, P 242.44 VP 37.658 GAP -4.4_ AZP 156.47 TAL 150.57 TAP 329.68 RCA 106.25
RC 57.109 GL 52.48 GP -61.4I 7AL 84.35 7AP BS._I ETS 17_.95 ZAE 67.31 ETE 38._ ZAC 117.85
PLANE TOCENTRIC CONIC
C31016.66_ VHL 31.885 CLA 40.78 RAL 319.94 RA0 6573.0 VEL 33.735 PTH 3.50 VHP 38.160 DPA -41.29
LNCH A_MTH LNCM TIME L-I TIME IN} LAT IN} LONG IN} RT ASC IN} A_MTH INJ TIME PO CST TIM
59.]3 18 57 29 4#43.50 .30 220.92 230.30 49.22 20 18 I3 4243.5
i_0.67 1 50 59 3567.83 .3| 123.56 230,_9 49.22 _ 50 _6 2967.8
59.}3 18 57 29 4843.50 .30 2_)'0._ _30,30 49,22 20 IB 13 4243.5
120.67 1 50 59 3567,B) .)I 123.56 230.29 49.22 2 50 26 2967.8
59.33 IB 57 29 4_43.50 ._0 220.9_ 2]0.30 49.22 20 18 13 4243.5
ARRIVAL GATE MAY 6 1969
INC66.4746 Vl 30.174
APO 151.73 V2 34.936
ETC 339.73 CLP 80.16
RAP 124.89 ECC17.7317






120.67 l 50 59 3567,83 .31
ClrrERENTIAL cORRECTIONS
T06-7.7589 TRA 1.923_ TC3 -.1400 BAU 4,3850
RO-19.3740 RRA-I.817} RC} -.2oJ07 FAU-.07B05
F0E 4.2395 FRA .2925 FC3 .0665 BSP 14270
8D620.8624 eRA 2.6460 8C3 .)226 FSP -260
LAUNCH CATE hW_,t 25 I968
HELIOCENTRIC CONIC
RL |47.66 LAL .00
RP I08.51 LAP .64
RE 59.010 GL -53,87
PLANETOCENTRIC CONIC
C3 56.353 VHE 7.507
LNCM AZMTH LNCH TIME L-I TIME INJ L_T
56.82 12 6 52 1817.75 |8,22
123.18 19 IB 8 5770,39 18.23
56.82 12 6 52 1817.75 18._
I23.18 19 IB 8 5770.39 18.23
56.82 12 6 52 1817.75 18.22
123.18 19 18 8 5770.39 18.23
0IFFERENTIAL CORRECTIONS
T06-I,I078 TRA-3.0083 TC3 -.0608 BAU .1605
ROE -.I856 RRA-).S!62 RC3 .204_ FAU .00650
FOE .3562 FRA 2.3239 re3 -.0999 8_P 14558
BOE 1.1232 8RA 4.6275 8C3 ._131 FSP -636
123.56 230.29 49.22 2 50 26 2967._ -4.91 I17.91
MIO-COU_EXECUTION ACCURACY C_IT DETERMINATION ACCURACY
_T I714.4 _R 3967.6 _03 75.6 ST I597.6 S_ 3484._ SS 2513.0
RRT .9_61RRF -.9994 RTF -.9378 CRT .9909 CRS I.O000 CST .99E1
4322.2 1_5 -.0247 RI3 -.9996 LSA 4514.1MSA 176.1 SSA 1.1
S,GI 4280,4 S('2 5_.6 THA 67.7] ELI 3750.0 EL2 I75.2 ALF 68.27
FLIGHT TIME 164.00 ARGIVAL GATE HAY 8 1969
01STANCE 430.163
LCL 6_._0 VL 27.756 G_L 5.6_ AZL I02.6_ H_ 192.90 5HA I_9.19 ECC .17262 INC12.6776 Vl _.l.174
LOP 245.62 VP 37.668 GAP -}.75 AZP 77._4 TAL 151.08 T_P 333.9_ RCA 106.89 APO 151.50 V2 34.923
GP 74.16_L 66.17 ZAP 75.59 ET$ 304.14 _AE 107.94 ETE 67.93 ZAC 87.}5 ETC I4].47 CLP -24._
0LA -42.54 RAL 39.73 RA0 6569.0 VEL 15,331 PTH 2,44 VHP 10.768 DPA 69.88 RAP 319.12 ECC 1.0274
IN} LONG IN} RT A_ IN} AZMTH IN} TIHE PO CST TIM INJ 2 LA T IN} _ LONG
_4._ 288.69 I_9.13 12 _7 I0 1217._ 23.14 28.56
_70._7 288.71 129.13 _ 54 18 5|70.4 23.16 26}.94
34.88 _88.69 129.13 12 37 10 1217.8 25.14 _8.56
_70,_7 288.71 129.13 20 54 18 5170,4 23.16 263.94
34.88 288.69 l_9.13 I_ 37 I0 1217._ 23.14 _.56
270,27 288.71 129.13 L_O 54 18 5170.4 23.16 263.94
MI0-COO_S£ EXECUTICN _CCURACY CRBIT OETERMINATION ACCURACY
S_T 3230._ SGR }658.0 SG} 209.7 ST 12_0.5 SR 1101.9 SS 717.9
RRT .9_4 RRF -.9971 RTF -.9844 CRT .8217 CRS .9754 CST .9304
508 48_0.1 R_3 -.0346 gI 3 -.9993 LSA 1751.5 MSA 500.8 5SA .9
.S_! 4842.0 S_ 608.9 THA 48.67 ELI 1599.4 EL2 494.9 ALF 413.]4
184
JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4. 1968-69)
LAUNCH CATE N_V 25 1968 FLIGHT TIME ]66.D0 ARRIVAL CATE HAY l!_ 1_69
HELIL'_ENTRfC CC_IC
RL 147.66 LAL .00
RP 108.55 LAP .45
RE 60.976 GL -27.50
PLAN_.TOCENTRIC CONIC
C3 Z0,027 VHL 4.475
LNCH AZMTH LNCH TIME
90.00 II 24 53
90.00 18 47 31
100.00 12 36 31
I00.00 2O 18 35
110.00 13 _3 21
II0.00 Zl 48 15
OIFFERENTIAL CCRRZCTIC)NS
TOE -,5845 TRA-I,5886 TC3 ,0547 BAU .2858
ROE -.4603 RRA-2.7260 RE3 1.0661 FAU ,04078
FOE ,8774 FRA 4,3967 FC3-1.7628 BSP 1399J
6OE .7440 6RA 3.1551 6C3 1.0675 FSP -I671
D/STANCE 436.608
LOL 62°80 VL 27.781GAL 5.54 AZL 94.29 HCA |86,02 S_A 129.37 ECC .174162 INC 4.2852 Vl 30.i74
LC'P 248.80 VP 37.675 GAP -3,29 AZP 85.74 TAL 151.07 TAP 337.09 RCA 107.50 APO 151.45 v2 34.911
GP 56.13 ZAL 47.89 lAP 66,79 ETS 323.76 ZAE 126.94 ETE ?9._6 ZAC 93.03 ETC 152.10 (LP -45.0Z
0LA -16.98 RAL 30.63 RA0 6567.8 VEL II.692 PTH 2.11 VHP 6.013 0PA 55.ZI RAP 347.50 ECC 1.3296
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
1656.58 -3.28 8.64 251.25 118.14 11 52 29 1056.6 .51 2.01
5416.86 28.08 248.80 258.09 86.20 20 17 49 4816.9 27.26 240._3
1425.45 -4.50 350.98 250.58 I19.58 13 0 16 825.4 -.53 344.44
5123.23 29.47 227.07 257.96 84.75 21 43 59 4523.2 28.43 218.A_
1278.72 -7,60 337,94 248,67 123,43 13 44 40 678,7 -3.15 331,68
4842,72 33,07 205.24 257,43 80,82 23 8 57 4242,7 31.45 196,39
HIE-COURSE EXECUTJCN ACCURACY ORBIT CETERMINATIC_ ACCURACY
.%7 2255.0 .SGe 3817.6 $63 535.3 57 983._ SR )243.6 $5 I0_?.5
RRT .9§81 _ -.99_ RTF -.9615 CRT .93j7 CRS .9974 CST .9556
54,B 4433.8 R"_3 -.0604 R13 -,9979 LSA 1900.4 MSA 291.J SSA 3.2
SGI 4_98,3 S(,_ 560.5 THA 59.95 ELI 1559.7 EL2 284,7 ALF 52.13
L#ILRqCH OATE NOV 25 1968 FLIGHT TIME 168.OO ARRIVAL GATE MAY 12 1969
HELIOCENTRIC CONIC
RL 147.66 LAL .00 LCL 62.80 VL
RP 108.58 LAP .26 LOP 251.98 VP
RC 63.000 GL -11.52 GP 44,76 /AL
PLANETO(ENTRIC CONIC
C3 15.737 VHL 3.967 0LA -1.9('1RAL
LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT
:)D.OD 8 59 35 2O99.67 -16.62
90,00 2O 29 24 4861,69 19,64
I00.00 I0 EO 3 1840.14 -17.5/
10(1.00 21 51 361 4596.46 _O.6|
110.00 11 26 15 1632.87 -L:_.II
110,00 23 1 55 4376,49 25.19
CIFFER'ENTIAL CORRECTIONS
TOE -.4872 TRA-I.2196 TC3 .0094 BAU .2679
ROE -.5902 RRA-2,_086 RC3 1,2732 FAU ,06CR08
FOE 1.8924 FRA 6.2678 FC3-3,7455 6SP 12595
BOE .7652 8RA 2.5230 8C3 1.2733 FSP -2657
DISTANCE 443.078
27.804 GAL 5.48 AZL 91.64 HCk 189.19 DAA 129.53 ECC .16883 INC 1.6391 Vl 3[].174
37.681 GAP -2.82 AZP 88.38 TAL 151.06 TAP 340.25 REA 107.66 APO 151.40 v2 34.900
41.51 7AP 63.82 ETS 333.37 ZAE I_.24 ETE 81.77 ZAC 96.76 ETC 154.77 CLP -51,58
25,19 RA0 6567.6 VEL I1.710 PTH t,06 VHP 4.661 DPA 45.04 RAP 356,14 ECC 1.2590
INJ LONG INJ RT AS( INJ A5_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
34.34 242.38 113.26 9 34 35 1499,7 -13.34 27,20
210.63 243.14 69.19 21 50 26 4261.7 I6.64 203.24
14,81 241.94 114,58 l0 50 43 1240.! -I4.II 7.73
I90.72 _42.73 67.86 23 8 14 3996.5 17,43 I83.37
357.75 240.61 118.25 It 53 28 1032.9 -16.17 350.83
172,78 241.49 64.15 24 14 51 3776.5 19.52 165.56
MIO-COURSE Ew_COrlON ACCURAC_ ORSfT OETERHINATrON ACCURAC_
,_T 1897.8 S6R 3454.6 S(,3 856.8 5T 880.2 5R 1282.3 SS 1552.7
RRT .9507 _ -._95 RTF -,9516 CRT .9800 CRS .9981 CST .9902
S68 3941,5 W23 -.O664 RI3 -,9973 LSA 2192.9 MSA 145,1 SSA 7.2
561 3907.0 562 5_0.4 THA 61 .88 ELI 1548.5 EL2 145.0 ALF 55.13
L_UNCH GATE _v ?5 1968 FLIGHT TIME 170.00 ARRIVAL GATE MA Y 14 1969
HELIL_ENTRIC CONIC
RL 147.66 LAL .00
RP 108.62 LAP .07
RC 65.076 GL -_.48
PL_NETL"(ENTRIC CONIC
C3 14,828 VHL 3.851
LNCH AZHTH LNCH TIME
_l.OO 7 43 36
90.00 21 19 49
100.00 9 8 3
lOO.O0 22 38 2
110.00 10 23 26
110.00 23 39 9
CIFFERENTIAL CORRECTIONS
TDE -.4151 TRA -.9522 TC3 -.09_W_ 8AU .2439
RCE -.6437 RRA-I.88_ RC3 1.2267 FAU .08929
FOE 3.0030 FRA 7,7474 FC3-5.2131BSP I1273
O_E .7660 BRA 2.1135 8C3 1.2302 FSP -3496
OlSTANCE 449.537
LCL 62.80 VL 27.823 G_L 5.42 AZL 90.34 HCA 197.36 SMA 129.67 ECC .16732 INC .3406 VI 30.174
LOP 255.15 VP 37.685 GAP -2.36 AZP 89.66 TAL 151.05 TAP 343.41 RCA 107.97 APO 151.36 v2 34.889
CP 37.40 7AL 40.10 7AP 64.33 ETS 340.61 7AE 145.52 ETE 84.92 7AC 98.58 ETC 156.82 CLP -56.95
CLA 6.55 RAL 21.98 RAG 6567.6 VEL 11.671 PTH 2,05 VHP 4.033 CPA 37.96 RAP 359.62 ECC 1,2440
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2349.76 -22.60 50.23 240.27 107.53 8 22 45 1749.8 -19.99 47.53
4584._8 12.I2 I93.80 237.79 64.21 22 36 14 3984.9 8.56 186.94
2077.33 -23.60 29.84 239.91 108,90 9 42 41 1477.3 -20.80 22.16
4332.53 13.06 174,77 237,3! 62.87 23 50 15 373_.5 9.32 167.97
1841.42 -26.25 10.82 238.80 112.73 IO 54 8 1_41.4 -22.94 3.22
4141.21 15.54 158.83 235.89 59.16 24 48 10 3541.2 11.34 152.25
MID-COURSE EXECUTION ACCURACY CR01T CETERMINATION ACCURACY
5GT 1555.7 S6R 3129.8 563 I128.9 ST 751.3 SR 1219.5 SS 1974.2
RRT .9353 _ -._92 RTF -.9357 CRT .9927 CRS .9980 CST .9981
-_O 3495.1 i_w_3 -.0653 RI3 -,9971 LSA 2468.0 MSA 86.6 5SA 12.9
5{,I 3459,556_ 498._ THA 64.50 ELI 1481.7 EL2 78.5 ALF 59.67
LAIJ_CH CA TE NOV 25 1968 FLIGHT TIME 172._t'I ARfilVAL _ATE MAY 16 J969
HELIOCENTRIC CONIC
RL 147.66 LAL .OO
RP 108.65 LAP -.lI
RE 67.198 GL 3.10
PLAN(_TL-_ENTRIC CONIC
C3 14.645 VHL 3.827
LNCH AZMTH LNCH TIME INJ LAT
90.00 6 53 56 -25,55
90.00 _I 52 56 6.87
IGO.OO 8 21 13 -26,64
I00.00 ?3 8 19 7.86
I10.00 9 42 56 -29.51
110.O0 0 7 2 10.42
OIFFERENTIAL CORRECTIONS
TOE -.3212 TRA -.6987 TC3 -.2228 BAU .2273
RDE -.6546 RR_-1.6652 RC3 1.1393 F_U .10647
FOE 4,0588 FRA 8.9315 FC3-6.294I B_P 10075
BEE .7292 BRA 1.8058 BC3 1.1608 FSP -4224
OlSTAN_E 455.978
LGt. 62.80 VL 27.840 GAL 5.38 AZL 89.57 I._A 195.53 SMA 129.78 ECC .16608 INC .4258 Vl _.174
LOP 258.33 VP 37.687 GAP -1,90 AZP 90.41 TAL 15[.02 TAP 346.55 RCA 108.23 APO 151.34 v2 34.878
GP 32.33 ZAL 40.10 ZAP 66,82 ETS 346.2/3 ?AE 1_0.45 ETE 89.85 7AC 99,10 ETC 158.61 CLP -62.23
OLA 11.74 RAL 19.91 RAO 6567.6 VEL 11.663 PTH 2.05 VHP 3,662 CPA 32.71 RAP .91 ECC 1.2410
L-I TIME INJ LCI_ INJ RT AS_C INJ A_TH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG
2515.61 61.48 239.76 10_.64 7 35 51 1915.6 -P3.56 53.38
4413.49 183.95 235.52 62.46 _3 6 30 3813.5 3.13 177.26
2234.07 40.49 239.47 104.09 8 58 28 1634.] -74,44 32.38
4170.27 165.53 234.99 61.07 24 17 50 3570.3 3.94 158.94
1978.39 213.13 238.53 108.09 I0 15 54 1378.4 -76.75 12.03
3998.71 150.96 233.44 57,26 1 13 41 3398.7 6.03 144.62
MID-COURSE EXECU?ION ACCURACY L-_61T OETER_IN4 TION ACCURACY
54,T I184.0 _ 2864.4 563 1357.0 ST 577.9 SR 1242.9 SS P319.6
RRT .8973 R'R_ -.99_4 RTF -.8977 CRT .996_ CRS .9976 CST .9996
_GB }099.4 R_3 -,0576 Rl3 -.997? LSA 2693.2 MSA 76,3 5SA 15.9
_J _O_CJ.6 SG2 489.J THA 69.09 EL] 1370.1 EL2 41 .8 ALF 65.11
185
JPL TM 33-99 EARTH--VENUS TRAJECTORIES f VOL 4, 1968-693
LAUNCH CATE NOV 2S 196_ FLIGHT TIME 174.1]_ ARRIVAL CAT[ M#Y ]_ |D_9
HELIOCENTRIC CONIC CISTANCE 462.399
RL 147.65 LAL .00 LL_L 52.50 VL 27.553 GAL 5.35 ATL 89.06 MCA 198.7! SMA ]29.85 ECC .16511 INC .941H v! 30.174
RP I0_.65 LAP -.30 LOP 261.50 VP 37.588 GAP -1.46 AIP _(].89 TAL 150.97 TAP 349.67 RCA i05.44 APC_ 151.32 v2 34.567
RC 69.360 6L 5.84 6P 28.62 ZAL 40.47 ZAP 70.50 ETS 350.59 ZAE 153.77 ETE 96.90 7AC 95.73 ETC 160.2P CLP %7.65
PLANE TL_CENTRIC CONIC
C3 14.680 VHL 3.831CLA 15.21RAL 18.48 RAC 6567.6 VEL 11.665 PTH 2.05 VMP 3.416 CPA 25.52 RAP 1.00 [CO J.2416
LNCH AIMTH LNCH TIME L-I TIME IN| LA T IN| LONG IN| RT AS(: IN| AZMTM IN| TIME PO CST TIM INJ 2 LAT IN| 2 LONG
90.00 6 17 50 2636.28 -27.07 69.99 239.72 98.64 7 1 45 21335.3 -25.60 51.63
90.00 22 17 37 4293.89 3.07 177.22 234.48 61.84 23 29 10 3693.9 -.72 |70.59
100.00 7 47 27 2347.24 -28.26 48.50 239.50 100.17 8 25 35 1747.2 -26.§7 40.1!
1OO.OO 23 30 40 4058.16 4.12 159.31 233.90 (>0.37 24 38 18 3458.2 .14 152.78
110.00 9 14 I0 _75.94 -31.37 27.12 238.72 104.34 9 48 45 1475.9 -29.08 18.67
110.00 0 24 23 3902.2? 6.83 145.81 232.72 56.4? I 79 75 330?.2 2.37 139.56
01rFERENTIAL CCRRECTIONS MIC-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.2OO4 TRA -.4404 TC3 -.3746 BAU .2193 5GT ?98.7 5GR 7641.6 SG3 1548.7 ST 363.0 ge 1188.5 SS 2600.3
ROE -.6437 RRA-I.4996 RC3 1.0527 FAU .1_O57 RRT .77_6 RRF -.99_? RTF -.7790 CRT .9987 CRS .9970 CST .9979
FOE 5.O738 FRA 9.896? FC3-7.1076 BSP 8950 SGB 7759.7 WZ3 -.0407 R13 -.9974 LSA 2880.8 MSA 84.6 5SA |5.9
BOE .6747 BRA 1.563(3 8C3 1.1174 FSP -4850 SGI 7716.3 SG? 487.4 THA 76.30 ELI 1747.9 EL2 18.0 ALF 73.04
LAUNCH OATE NOV 75 1968 FLIGHT TIME 176.00 ARRIVAL CATE MAY 213 1969
HELIOCENTRIC CONIC
RL 147.66 LAL .00
RP |_8.72 LAP -.49
RE 71.560 GL 9.50
PLANE TO_ZNTRIC CONIC
C3 IA.802 VHL 3._47
LNO"_ AZMTH LI'_H TIME
90.00 5 49 50
90.00 22 37 25
JO0.OO 7 2! 32
100.00 23 48 85
II0.00 8 52 28
110,00 0 37 53
oIFrERENTIAL CCRRECTIONS
TOE -.0539 TRA -.1775 TC3 -.5463 BAU ._?O3
ROE -.5|9_ RRA-|.3665 RE3 .9703 FAU .131A7
FOE 5.8790 FRAlO.6708 FC3-7,6897 OSP 7931
BOE .6718 BRA 1.3773 BC3 1.1135 FSP -5370
01STANCE 468.798
LOL 67.80 VL ?7.865 GAL 5.34 AZL 88.69 H_A L_I.88 SMA 129.96 ECC .16441 INC 1.3118 Vl 3{].174
LOP ?64.67 VP 37.687 GAP -1.07 AZP 91.?? TAL 150._9 TAP 352.76 RCA 108.59 APO 151.33 V2 34.5_H
GP ?5.73 ZAL 40.88 ZAP 74.94 ETS 354.10 /AE 155,77 ETE 105.94 ZAC 97.75 ETC 161.63 CLP -73.23
DLA 17.69 RAL 17.45 RA0 6567.6 VEL 11.670 PTH ?.05 VHP 3.743 0PA 24.97 RAP .36 ECC 1.2436
L-I TIE IN| LAT IN| LONG |NJ RT AS_ IN| AA_ATH IN| TIME PC) CST TIM IN| 2 LAT IN| _ LONG
7730.04 -77._5 76.74 239.8A 95.34 6 35 _-_ 2130.0 -26.82 68.22
4L_03.80 .16 172.19 ?34.0= 61.68 23 47 ?9 3603,_ -3.62 165.56
2434.36 -29,14 54.B3 _39.68 96.96 8 2 6 1834.4 -27.88 46.25
3974.7? 1.30 154.77 233.4! 60.13 ?4 54 39 3374.7 -2.68 148.20
7149.87 -37.48 3?.59 ?39.06 101,78 9 28 18 1549,8 -30,59 23.59
383?.0? 4.17 147.11 731.67 56.04 I 41 45 3?3?.0 -.32 135.9_
MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
SGT 505._ _ ?443.6 SG3 1706,0 ST 114.7 5R |123,5 SS 2826.5
RRT .7771 RRF" -.9974 RTF -.7717 CRT .9751 CRS .9961 CST .9558
SGB _495.4 R_3 -.O117 R13 -.9973 LSA 3042.2 MSA 96.2 SSA 14.6
SGI ?447.6 SG? 485.9 THA 86.64 ELI 1129.1 EL2 25.3 ALF 54.)I
LAUNCH 0ATE NOV 25 1968 FLIGHT TIME 178.00 ARRIVAL CATE M_Y 22 1969
HELIOCENTRIC CONIC .CISTANCE 475.176
RL ]47.65 LAL .OO LOL 62.80 VL 27.873 GAL 5.34 AZL 88.41 HCA 205.05 SMA 130.07 ECC .15396 INC 1.5919 Vl 30.]74
RP 108.74 LAP -.6? LOP 267.84 VP 37.685 GAP -.59 AZP 91.44 TAL 150.78 TAP 355.83 RCA I08.70 APO 15|.34 v_ 34._48
RC 73.792 GL 11.49 GP 23.38 ZAL Al.?3 ZAP 79.88 ETS 356.96 ZAE 156.56 ETE 116.30 ZA( 96.53 ETC 162.89 CLP -75.96
PLANE TOCENTRrIC CONIC
C3 14.971 VHL 3.869 CLA 19.55 RAL 16.70 RAC 6567.6 VEL 11.577 PTH ?.05 VMP 3.124 0PA 21.82 RAP 359._ ECC 1.2464
LNCH AZMTH LNCH TiME L-I TIME IN| LAT 'iN| LONG IN| RT ASC IN| ATMTH == IN| TIME PO CST TIM IN| 2 LA T IN| _ LONG
90.00 5 27 11 2806.52 -28.21 82.30 ?40.05 92.37 6 13 57 2?06.5 -27.55 73.70
90.00 22 $4 8 4132.41 -?.14 168.71 233.95 61.76 _4 3 0 3532.4 -5.90 161.55
1OO.00 7 0 47 2504,66 -79.61 60.00 _39.95 94.78 7 42 3_ 1904.7 -28.71 51.31
IO0.O0 0 7 8 3909.51 -.91 151.14 ?33.?7 60.12 1 17 18 3309.5 -4.88 1_4.60
110.O0 8 35 28 2L:)O8.43 -33.18 37.0? ?39.47 98.75 9 I? 17 1608.4 -31.61 25.15
110.00 0 48 57 3778.50 ?.13 139.31 731.37 55.88 1 51 55 3175.5 -2.36 133.I1
0[FFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE .1158 TRA .1053 TC3 -.7_84 BAg .7317 SGT 617.0 SGR ??54.0 SG3 1874.1 ST 179.3 SR 1045.6 SS 2994.5
ROE -.5833 RRA-I._491RC3 .8968 FAU .14017 RRT -.6_63 RRF -.9967 RTF .6789 CRT -.9477 CRS .9949 CST -.9739
roe 5.5826 FRAII.??g? rC3-8.1059 OSP 7176 5GB ?335.6 R_3 .0300 RI3 -.9958 LSA 3175.0 MSA 107.2 SSA 14._
BO£ .5947 BRA 1.2536 BC3 1.1553 FSP -5810 561 ?797.8 ._(,? 470.0 THA 1[')(1.08 ELI 1059.3 EL? 56.5 ALF 99.26
LAUNCH DATE NOV 25 1968 FLIGHT TIME 180.OO ARKIVAL CATE MAY 24 1969
HELIOCENTRIC CONIC 01STANCE 481.53_
RL 147.66 LAL .00 LCL 6?.80 VL 77.880 GAL 5.35 AZL 88.19 HEA _O8.22 SMA 130.07 ECC .16376 [NC 1.8123 Vl 30.174
RP 108,77 LAP -.86 LOP 771,00 VP 37.6_? GAP -.16 AZP 91,60 TAL 150.64 TAP 358,86 RCA 108.77 APC, 151.37 V2 34.539
RC 76.053 GL 13.0_ GP _1.36 ZAL 41.51 lAP 85.14 ET$ 359.31 ZAE 156._I ETE 1_6.88 7AC 94.62 ETC 163.95 CLP -54.75
PLANETOCENTRIC CONIC
C3 15.177 VHL 3.896 OLA 21.00 RAL 16.17 RAO 6567.6 VEL 11.685 PTH 2.06 VHP 3.047 CPA 18.93 RAP 357.86 ECC 1.249_
LNO_ AZMTH LN_H TIME L-I TIME IN| LAT INJ LCNG IN| RT AS_ IN| AZNTH IN| TIME PO CST TIM INJ 2 LAT IN| 2 L£-_qG
90.00 5 8 17 7871.71 -78.37 87.03 _40.31 90.?O 5 56 8 2271.2 -77.99 78.38
90.00 23 8 4A 407_.84 -4.02 164.93 ?34.09 61.95 24 16 38 3473,8 -7.75 158,23
I00.00 6 43 44 7563.4A -Z9.83 64.35 740.71 91.99 7 26 ?7 1963.4 -29.24 55.60
100.00 0 19 54 3856.84 -?.70 148.25 ?33.36 60.?_ 1 24 11 3256.8 -6.54 141.65
110.00 8 21 48 2256.61 _33,6? 40.7? ?39.94 96.60 8 59 25 1656.6 -32.3A 31,72
110.00 O 58 19 3736.44 .57 137.11 731.35 5§.87 2 0 35 3t36.4 -3.97 1)0.90
OIFFERENTIAL CORRgECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINA TION ACCURACY
TOE .3032 TRA .3890 TC3 -.9182 OAU .?_0_ _._T 104_.? S(,R L:_6_.? SG3 1901.2 ST 482.9 SR 958.4 $5 3111.0
ROE -.5384 RRA-1.1471 RC3 .B753 FAU .14591 RRT -.8887 RRF -._:347 RTF .8931 CRT -.9783 CRS .9932 CST -.9955
FOE 7.1206 FRAIl.5749 FC3-8.3731 O._P 678? 560 7316.0 R'Z3 .0687 R13 -.9975 LSA 3?88.8 MSA 117.2 SSA 13.5
60E .6179 BRA 1.L_065 BE3 1.7346 FSP -6137 561 2?74.9 SGZ 434.4 THA 115.10 ELI |069.4 EL? 89.7 ALF 115,44
=
186
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH CATE NOV 25 196H
HELIOCENTRIC CONIC
RL 147.66 LAL .O0 LOL 62.80 VL
RP !OH.80 LAP -1.04 LOP 274,17 VP
RC 78.340 CL 14.22 GP 19.58 ZAL
PLANE T_XENTRIC CONIC
C3 15,41H VHL 3.927 CLA 22.15 RAL
LNCH AZMTH LNEH TIE L-I T1142
90.00 4 52 I? 29Z7.50
90.00 23 21 49 4024.62
I00.00 6 29 26 2613.95
100.00 0 31 12 3813.40
110.00 8 I0 39 229T.33
110.00 1 6 29 3702.79
FLIGHT TIME 182.00 ARRIVAL CATE MAY 26 1969
CISTANCE 487.865
27,884 GAL 5,38 AlL 88.01HCA 211,39 ._A I]0.I0 ECC .16]HO INC 1.9915 Vl 30.174
37.677 GAP ,26 AIP 91.70 TAL 150.47 TAP 1.86 RCA 108.79 AFt3 151.41 V2 34.83I
41.71 lAP 90.57 ETS 1.25 ZAE 154.88 ETE 136.61 ?AC 92.75 ETC 164.89 CLP -90.60
15.79 RAD 6567.6 VEL 11.696 PTH ?.06 VMP 3.007 0PA 16.25 RAP 356,32 ECC 1.2537
IN] LAT IN] LONG IN] RT A.S4C IN] AIMTH IN] TIME PO CST TIH IN] ? LAT IN] 2 LONG
-28.76 9t.15 240.63 88.14 5 40 59 2327.5 -28.22 82.48
-5.59 162.17 234.40 62.20 24 28 54 3424.6 -9.27 155.42
-29.89 68.1! 240.66 90.02 7 13 0 L_014.0 -?9.57 59.32
-4.16 145.86 23}.61 6(3.37 I 34 45 3213.4 -B.08 139,26
-33.89 43.86 240.46 94.76 B 4fl 56 1697.3 -32.H6 34.78
-.77 !35.36 231.50 55.82 2 8 !2 5102.8 -5.24 129.14
OIFrERENTI4L CORRECTIONS
TOE .5021 TRA .6733 TC3-1.1101BAU .2769
ROE -.4862 RRA-I.0416 RC3 .?563 FAU .14881
FOE 7.4748 FRAII.7017 FC3-B.3560 BSP 6,874
BC{ .69BgBRA 1.2403 BC3 1.3432 FSP -6347
LAUNCH GATE NOV 25 1968
HIE:LIO(ENTRIC CONIC
RL 147.66 LAL .OO LOL 62,_(] VL
RP JOB.B2 LAP -J.1I LCP 277.33 VP
RC 80.651 GL 15,18 GP 17.97 lAL
PLANE TOCENTRIC CONIC
C3 15,694 VHL 3.962 OLA 23.10 RAL
LNCH A7MTH LNCH TIME L-I TIME INJ LAT
90.00 4 38 19 2977.54 -Z8,10
90.00 23 33 47 3982.62 -6.92
IO0.O0 6 17 21 2658.26 -29.85
IOO.OO 0 41 22 3777.11 -5.38
110.00 8 1 28 2332,52 -34.06
110.OO ! 13 45 3675,63 -1.80
OIFrERENTIAL CORREC7IONS
TOE .7070 TRA .9543 TC3-1.2964 BAU .3079
RCE -.4297 RRA -.9473 RC3 .6876 FAU .14649
FOE 7.6519 FRAIl.6294 FC3-B.1911BSP 7440
BOE .8274 BRA 1.3446 BC3 J.4675 FSP -6424
MID-COURSE EXECUTION ACCURACY
56T 1556,3 56R 1883,9 563 1935.7
RR7 -.9476 RRF -.9925 RTF .9542
5_B 2443.6 R23 .0871 R13 -.9896
561 2412.6 _ 388.1 7HA !29.27
FLIGHT TIME 1_4,0(]
DISTANCE 494.176
_7.887 GAL 5.42 AlL 87.86 I._A 214.56 SMA
37.672 GAP ,68 AlP 91.76 TAL !50.27 TAP
41.83 lAP 96.04 ETS 2.85 IAE !52.84 ETE
15.55 RAD 6567,6 VEL J1.708 PTH 2,06 VHP
INJ LONG IN] RT AS_ INJ AZMTH IN! TIME
94,80 241.01 86.32 5 27 57
159,80 234.85 62.47 24 40 9
71.40 241.10 88,29 7 1 39
143.85 234.0! 60.55 J 44
46.60 241.04 93.15 8 40
133.94 231.79 55.86 2 15 0
MIO-COURSE EXECUTION ACCURACY
567 2086.1 S(,R 1703.3 563 1929.9
RRT -,9652 RRF -,9895 RTF .9747
568 2693.2 R'Z3 .0829 RI3 -.9889
5(;I 2670,6 562 347.9 THA 140.97
ORBIT 0ETERMINATION ACCURACY
ST 799.2 5R 863.8 SS 3177.2
CRT -,9806 CRS .9906 CST -.9961
LSA 3385,7 MSA 126.0 SSA 13.2
ELl 1171.1 6L2 115,4 ALF !32.73
ARRIVAL CATE M4Y 28 1969
130.17 ECC .16409 INC ?.I40H V! }0.174
4.83 RCA 108.77 APO 151.47 V2 34._24
144,87 ZAC _1.83 ETC 165.63 CLP -96.35
2,999 CPA 13.75 RAP 354.75 ECC 1.25H3








ST 1117.7 SR 765.5 SS 3200.4
CRT -.9783 CRS .9867 CST -.99fl9
LSA 3472.7 MSA 133.9 SSA 12,9
ELI 1348.3 EL2 .131.5 ALF 145.81
LAUNCH GATE NOV 25 196R FLIGHT TIME 186.00 ARRIVAL CATE MAY 30 1969
HELIC'(ENTRIC CONIC
RL 147.66 LAL .00
RP 108.84 LAP -1.39
RE 82.981GL 15.93
PLANE TCX:ENTRIC CONIC
C3 16.010 V_L 4.DO1
LNCH ATMTH LNCH TIME
90.00 4 26 15
90.00 23 44 51
100.00 6 7 3
100.00 0 50 40
110.00 7 53 54
110.00 I 20 18
01FFERENTIAL CORRECTIONS
TOE .9137 TRA 1.2283 TC3-1.4706 BAU ,3415
ROE -.3712 RRA -.8597 RC3 .6188 FAU .14475
FOE 7.67D8 FR411.3904 FC3-7.8273 8SP 8355
80E .9857 eRA 1.4993 8C3 1.5955 FSP -6354
01STANCE 500.465
LCw.. 62.80 VL 27.888 GAL 5,48 AlL 87.73 HCA 217.72 .S,MA 130.12 ECC .16462 INC 2.2678 Vl 30.174
LOP 2_0.50 VP 37.666 GAP 1.10 AlP 91.79 TAL 150.04 TAP 7.76 RCA 108,70 APO 151.54 v2 34.816
GP 16.49 ?AL 41.87 lAP 101,44 ETS 4.17 ?AE 150.33 ETE 151,53 ?AC 88.98 ETC I66.20 CLP-I01.94
CLA 23.87 HAL !5.42 RAD 6567.6 VEL Jl.722 PTH 2,07 VHP 3.020 DPA 11.44 RAP 353.23 ECC 1.2635
L-I TIME INJ LAT IN] LCNG INJ RT AS_C INJ AZHTH IN] TIME PC) CST TIM INJ 2 L4T IN] 2 LONG
3022.77 -27.85 98.08 241.46 84.69 5 16 38 2422.8 -28.30 89.45
3946,43 -8.05 157,74 235.42 62.76 24 50 37 3346.4 -11.64 150.90
2697.77 -29.73 74.33 241.62 86.75 6 52 1 2097.8 -29.87 65.53
3746,65 -6.40 I42,16 234.52 60.74 I 5] 7 3146.? -10.25 135.49
2363.47 -34.14 49.01 241.69 91,77 8 33 18 1763-5 -33.53 39.8?
3653.72 -2.64 132.80 232.L_0 55.91 2 21 i? 3053.7 -7.10 126.55
MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCUR4CY
56T 2606.6 56R 1529.7 SC3 1889.0 ST 1429,7 SR 667.7 S5 318H.4
RRT -.9698 RRF -.9852 RTF .9834 CRT -.9727 CR5 .9807 CST -.9992
568 3022.3 R'23 ,0681 RI3 -.9895 LSA 3554.7 MSA 141 .0 SSA 17.7
SGI 3004.9 SG2 323.4 THA 149.97 ELI 1571.6 ELl 140.9 ALr 155.36
LAUNCH DATE NOV 25 1968 FLIGHT TIME 188.OO ARRIVAL CATE JUN 1 1969
HELIOCENTRIC CONIC DISTANCE 506.731
RL 147.66 LAL .Of) LCL 62.90 VL 27.887 GAL 5,55 AlL 87,62 PICA 2L>0.89 .SMA 130.12 ECC ,16538 INC 2.3779 VI 30.174
RP 108.86 LAP -1.56 LOP 283.66 VP 37,659 GAP 1.51 AlP 91.60 TAL !49,77 TAP 10.66 RCA |0H.E,O APo 151.63 V2 34.810
RC 85.328 GL 16.54 GP 15.14 IAL 41,84 lAP 106,69 ETS 5.25 ZAE !47.58 ETE 156.75 ZAC 87.26 £TC 166.60 CLP-IOT.31
PLANETOCENTRIC CONIC
C3 16.369 VHL 4.046 OLA 24.52 RAL !5,40 RAO 6567.7 VEL 11.737 PTH 2,07 VHP 3.068 CPA 9.33 RAP 351.85 ECC 1.2694
LNCH AZHTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT AS( IN] AZMTH IN] TIME PC, CST TIM IN] 2 LAT IN] 2 LONG
90.00 4 15 42 ]064.16 -27.56 101.08 241.98 83.22 5 6 46 2464.2 -78.21 92.47
90.00 23 55 lZ 3915.12 -9.03 155.95 236.09 63.05 25 0 27 3315.1 -12.57 149.07
IDO.OO • 58 17 2733.42 °29.56 76.97 242.2! 85.37 6 43 51 2133.4 -29.89 68.18
1OO.OO 0 50 14 3721.O9 -7.25 J40.74 235,14 60.92 2 J J5 3|21.1 -11.O7 134.04
110.00 7 47 43 2391.09 -34.18 51.17 24Z.41 90.45 8 27 34 1791.1 -33.74 41.95
110.00 I 26 18 3636.19 -3.3J J3J.BB 232.71 55.96 2 26 54 3036.2 -7,76 125.62
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY C'RGIT OETERMINATION 4CCURAC¢
TOE 1.1143 TRA 1.4907 TC3-1.6291BAU .3767 56T 3100.3 SGR 1364.9 563 IH17,3 ST 1725.2 SR 571.2 SS 3139.0
ROE -.3111 _A -.7779 RE3 .5563 FAU .13937 RRT -.9685 RRF -.9793 RTF .9878 CRT -,9627 CRS .9711 CST -.9994
FOE 7.5323 FR410.9980 FC3-7.3715 BSP 9516 568 3387.4 R23 .0511 RI3 -.99,07 LSA 3624.1 MSA 147.6 SSA 12.5
802 1.!569 BRA !.6814 BC3 1.7215 FSP -6210 561 3373.0 562 312.4 THA 156.70 ELl 1811.4 EL2 147.2 ALr 162.20
187
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69_
LAUNCH DATE NOV 75 1968
HELIOCENTRIC CONIC
RL 147.66 LAL .00
RP 108.88 LAP -I.7Z
RC 87.691 GL 17,0|
PLANETOCENTRIC CONIC
C3 16.773 VHL 4.095
LNCH AZMTH LNCH TIE
9O.O0 4 6 _O
90.00 0 8 51
I00.00 5 50 52
100.00 1 7 10
110.00 7 42 4?
llO.OO 1 31 50
FLIGHT TIME 190.00 ARRIVAL CAT[ ION 3 1969
CISTANCE 5I?.974
LOL 6?.80 VL 27.884 GAL 5.64 AZL 87.53 HCA 2?4.06 SMA l}O.1O ECC .16638 INC 2.4746 vl 50.174
LOP 286.82 vP 37.6§2 GAP 1.92 AZP 91.78 TAL 149.47 TAP 13.52 RCA 108.45 APO 151.74 V2 34.804
GP 13.89 Z4L 41.75 tap J11.72 ETS 6.14 ZAE 144.75 ErE 160.81 ZAC 85.74 ETC 166.87 CLP-112.4I
CLA 25.06 RAL |5.46 RAG 6561.7 VEL 11.754 PTH 2.07 VHP 3.I4I OPA 7.42 RAP 350.64 ECC 1.2760
L-I TIM([ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC CST TIM INJ ? LAT INJ 2 LONG
3102.40 -27.72 103.82 ?42.58 8J.88 4 58 I? ?502.4 -?8.06 95.26
3888.06 -9.86 154,40 ?36.87 63.32 | 13 39 3288.1 -13.36 147.47
2765.88 -29.36 79.36 747.88 84.13 6 36 58 ?165.9 -29.87 70.59
3699.81 -7.95 139.55 73§.85 61.09 ? 8 49 3099.8 -11.75 132.82
2416.03 -34.18 S3.1? 743._0 89.30 8 ?? 58 I816.0 -33.90 43.88
3677.43 -3.83 131.16 ?33.3? 56,01 ? 3Z 12 307Z.4 -8.27 IZ4.88
OIFFERCNTIAL CORRECTIONS
TOE 1.3087 TRA 1,7411 TC3-1.7674 8AO .4117
MI0-COURS([ EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY
SGT 3560.3 SGR 1713.5 St.,3 1774.6 ST ?000.5 SR 480.9 SS 3065.4
RC3 .4979 FAU .13209 RRT -.9678 RRF -.9709 RTF .9903 CRT -.9460 CRS .9554 CST -.9995
FC3-6.8178 8SP 10777 &GO 3761.4 R_3 .0376 RI3 -.9917 LSA 3688.6 MSA 153.8 SSA 12,4
8C3 1.8367 FSP -5978 5(,I 3748.5 ,._,2 3JI .4 THA 161 .70 ELI ?051.9 EL2 157.0 ALF 167.12
ROE -.2525 RRA -.FOil
r0£ 7.2835 FRAIO.5091
BO£ 1.3373 ORA 1.8780
LAUNCH OATE NOV ?5 I968 FLIGHT TIME 197.[30 ARRIVAL GATE JUN 5 1969
HELIOCENTRIC CONIC DISTANCE 519.193
RL 147.66 LAL .00 LC)L 6?.80 VL ?7.880 GAL 5.74 AZL 87.44 PICA ?77.?? SMA I)0.07 _CC .16762 INC 2.5609 Vl 30,174
RP I08.90 LAP -I.88 LOP ?89.99 VP 37.644 GAP ?.33 AZP 91.74 TAL ]49.13 TAP 16.35 RCA I08.77 APO I51.87 V? 34.799
RC 90.065 GL 17.38 GP I?.75 ZAL 41.59 ZAP 116.A8 ETS 6.86 ZAE 141.98 ETE 163.95 ZAC 84.46 ETC I67.07 CLP-I17.?O
PLANETOC£NTRIC CONIC
C3 17.?78 VHL 4,151 OLA ?5.5? RAL 15.61 RA0 6567.7 VEL 11.773 PTH ?.08 VHP 3,236 OPA 5.73 RAP 349.64 ECC 1.2835
LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME _ CST TIM INJ ? LAT iNJ 2 LONG
90,00 3 58 ?9 3137,93 -26.85 106.36 743.76 80.66 4 50 47 ?537.9 -77.87 97.84
90.00 0 18 Z 3864.84 -10.56 153.06 ?37.73 63L57 | ?? 27 3764,8 -I4.03 146.10
1oo.oo 5 44 40 _79_63 =?9.13 81.34 24J.6_ 83.00 6 3i i5 7195.6 -29,80 72.80
1630.00 I IA 37 3687_38 -8.57 138.57 236.63 6I.?A ? 15 55 308?.4 -12.29 131.8Z
I10.00 7 38 43 74il.77 -34.I4 54.89 244.08 88.75 8 19 ?? I838.8 -34.01 45.65
110.OO I 36 58 36!?.00 -4.23 130.67 ?34.0? 56.05 2 37 10 3017.0 -8.66 124.33
CIFrER£NTIAL COR_CfIONS MI0-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
T0E 1.4978 TRA 1.9796 TC3-1.88_7 8AU .4455 S6T 3987.? SGR 1077.4 563 I6J8.7 ST ?757.5 5R 399.2 SS 2974.5
ROE -.1966 RRA -.6376 RE3 .4443 FAU .17344 RRT -,9530 RRF -.9595 RTF .9917 CRT -.9180 CRS .9291 CST -.9996
r0£ 6.9578 FRA 9.962A FC3-6.?O30 8SP 1?O37 $68 4175.4 R23 .0779 RI3 -.9974 LSA 3749.1 SSA 159.5 SSA 12.3
80E 1.5057 8RA ?.0797 8C3 1.9344 FSP -5679 S(,1 4113.3 Sf..? 316.1 THA J65.45 ELI 2787.3 EL? I56.2 ALF 170.72
LAUNCH OATE NOV 25 1968 FLIGHT TIME I94.00 ARRIVAL CArE JUN 7 1969
HELIC_ENTRI( CONIC
RL 147.66 LAL .00
RP I08.9! LAP -2.03
RC 92.449 GL i7.65
PLA_TOC£NYRIC CONIC
LNCH AZMTH LNCH TIME
90.00 3 51 36
9O.00 0 26 At
1O0.00 5 39 33
16)0.00 ! 71 74
110.00 7 35 40
110,OO I 41 46
CIFFERENTIAL CORR1ECTION$
TC£ J.6666 TRa 2.2064 TC3-J.9756 BAU .4778
ROE -.1438 RRA -.5790 RE3 .3966 FAU .I1419
FOE 6.5817 FRA 9.3889 FC3-5.5737 8SP 13258
80E 1.6778 BRA ?.783i BC3 ?.0J50 FSP -5343
OISTAN(E 525.388
LOL 6?.80 VL 27.874 GAL 5.85 AZL 87.36 HCA 230.38 5MA I M].03 ECC .16909 INC 2.6388 Vl 30.174
LOP 293.J5 VP 37.636 GAP ?.74 ATP 91,68 TAL 148.76 TAP 19.14 RCA 108.04 APO 152,01 V2 34.795
GP ll.Tj ZAL 41.37 7AP 1L_).96 ETS 7.45 ZAE i39.34 IrE 166.40 7AC 83.44 ETC 167,08 CLP-l?I.69
0LA 25.90 RAL 15'8} RAO 6567.7 VEL 11.795 PTH _'09 VHP 3.351 CPA 4.26 RAP 348.87 ECC 1.2919
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC CST TIM INJ Z LAT INJ 2 LONG
3171.08 -76.46 |08.71 ?44.0? 79,54 4 44 27 757I.I -27.64 100.74
3845.71 -i1.16 151.97 ?38.68 63.80 I 30 46 3245.2 -14.59 144.93
2873.01 -78,89 83.54 ?44.46 81.97 6 26 36 ??23.0 -29,70 74.83
3668.5I -8.97 I37.79 ?37.53 6|.37 2 72 33 3068.5 -12.73 131.02
2459.70 -34.09 56.53 ?45.03 87.28 8 16 40 1859.7 -34.09 47.28
3604.58 -4.51 130.23 ?34.80 56.08 2 41 51 }004.6 -8.94 123.93
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 4364,0 ._.,R 957.5 S_3 1506.0 ST 2478.9 SR 327.7 SS 2871.3
RRT -.9_c15 RRF -.9440 RTF .9975 CRT -.8704 CRS .8838 CST -.9996
SGB 4467.8 R23 .0213 RI3 -.9929 LSA 3803.9 MSA 165.0 SSA 12.2
SGI 4456,j $67 3?3.6 THA 168.30 ELI 2495.4 EL2 160.3 ALF 173.41
LAUNCH 0ATE NOV 25 1968 FLIGHT TIME 196.00 ARRIVAL care JUN 9 1969
H£LIOfENTRIC CONIC
RL 147.66 LAL .Of)
RP 108.97 LAP -?,18
RC 94.840 6L 17.83
PLAN£TOCENTRIC CONIC
C3 18.)06 VHL 4.?79
LNCH AZMTH LI_H TIME
90,00 3 45 46
90.00 0 34 49
1630.00 5 35 ?9
100.00 l 77 47
t10.00 7 33 29
110.00 I 46 17
01STANCE 531.559
LOL 67.80 VL ?7.867 GAL 5.99 AZL 87.79 HCA 733,54 SMA 129.98 ECC .17081 INC ?.7098 vl _].174
LOP 796.31 VP 37.6?7 GAP 3.]5 AZP 91.6I TAL 148.35 TAP 71,89 RCA I07.78 APO 157.18 V? 34.79!
GP I0.77 /AL 4I.JO lAP I75.|3 ETS 7.94 ZAE 136.86 ETE 168.3I 7AC 82.69 ErE 167.08 CLP-J25.86
0LA 76.?? RAL 16.I? RAO 6567.7 EL 11.819 PTM ?,09 VHP 3,484 CPA 3.01 RAP 348,34
L-I TIM([ INJ LAT INJ LCNG INJ RT ASC INJ A2'MTH INJ TIME PC CST TIM INJ 2 LAT
3_?.02 -?6.06 110.88 ?44.86 78.5? 4 39 8 760_.0 -27.39
3879.01 -II.64 150.9_ 739.71 64.00 I 38 38 32?9.0 -|5.0_
?848.30 -78.64 85.38 ?45.38 81.04 6 ?? 57 ??48.3 -29.58
3657.96 -9.3? 137.20 ?38.49 61.47 ? ?8 45 3058.0 -13.O6
7479.II -34.01 58.04 246.08 86.39 8 14 48 1879.1 -34.14
3599.9? -4.69 179.98 ?35,67 56.10 2 46 17 2999.9 -9.Jl
OIFFERENTIAL CORgECTION$
TOE 1.8332 TRA ?.4766 TC3-?.0396 BAU .5066
ROE -.0954 RRA -.5?84 Re3 .35?7 FAU .I0403
FOE 6.1969 FRA 8,8?74 FC3-4.9197 8SP 14355
B0E 1.8357 8RA ?.4835 8C3 ?.0699 FSP -4967
MI0-COUR._ EXECUTION ACCURACY
SeT 4711.0 SC.R 854,2 SG3 1393.7
RRT -.9189 RRV -.9235 RTF .9928
$4;0 4787.8 R?3 .OI68 RJ3 -.9931










ST ?685.2 5R 269.1 SS 2767.3
CRT -.7907 CRS .8073 CST -.9996
LSA 3861.5 MSA 170.0 SSa 12,3
ELI 2693.6 EL2 164.? ALF 175.45
188
JPL TM 33-99 EARTH--VENLPS TRAJECTORIES IVOL 4. 1968-69
LAUNCH DATE NOV 25 1968
HELIOCENTRIC CONIC
RL 147.66 LAL .00
RP 108.93 LAP oZ.32
RC 97.236 GL 17.95
PLANC TOCENTRI C CONIC
C] I8.941 VHL 4.35?
LNCH ATMTH LNCH TIM_
90.00 3 40 58
90.O0 0 42 25
100.O0 5 32 23
100.00 1 33 At
110.O0 7 3? 3




FLIGHT TIME 198.00 ARRIVAL EAT[ JUN I| 1969
DISTANCE 537.705
?7.859 GAL 6.14 ATL 87.22 HCA 236.7| SHA 129.92 [CC .17277 INC 2.7753 v! 3_.174
37.619 GAP 3.56 AZP 91.52 TAL 147.91 TAP 24.62 RCA 107.47 APO 152,37 V2 34.78_
40.78 ZAP 129.02 ETS 8.35 ZAE 134.56 ETE 169.81 7AC 81.21 ETC 167,03 CLP-129.73
DLA ?6.48 RAL








TOE 1.9867 TRA ?.6363
ROE -.0499 RRA -.4838
FOE 5.7934 FRA 8.2711
BOE 1.9873 BRA 2.6803
LAUGH DATE NOV ?5. 1968
TC3-2.0869 BAU .5345
RC3 .3156 FAU .09468
FC3-4.3275 BSP 15428
Be3 2.1107 FSP -4609
16.47 RAG 6567.8 VEL 11.846 PTH 2.10 VHP 3.634 CPA 1.96 RAP 348.03 ECC 1.3!17
IN| LONG IN| RT ASC IN| AIMTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
112.90 245,79 77.59 4 34 49 2630.8 -27.11 104.53
150.23 240.81 64,17 1 46 ! 3216.2 -15.40 ]43.18
87,07 246.39 80.19 6 70 15 _271,7 -_9.44 7_.4_
136.78 239.52 61.54 ? 34 32 3050.6 -13.29 129.98
59.44 247.20 85.56 8 13 41 1897.2 -34,17 50.2t
129.87 736.61 56.11 ? 50 28 ?997.8 -9.19 123.57
MI0-COURSE EXECUTION ACCURACY ORBIT CETER_INATION ACCURACY
SGT 5017.6 S_R 765.6 ,SG3 1282.6 ST 7863,1 SR 223.5 SS 2654.7
RRT -.8929 RRF -.8969 RTF .9930 CRT -.6574 CRS .67_0 CST -.9996
$68 507_.7 R23 .0134 R13 -.9937 LSA 3906.9 MSA 174,9 SSA 12.3
SGI 5064.Z S(,2 341.5 THA 172,21 ELI 2866.8 EL? 168.2 ALF 177.05
HELIOCENTRIC CONIC
RL 147.66 LAL .OO
RP 108.94 LAP -2.45
RC 99.636 GL JB.00
PLANETOCENTRIC CONIC
C3 19.647 VHL 4.432
LNCH A;_MTH LNCH TIME
90.00 3 37 JE
gO.DO 0 49 27
100.00 5 30 13
I00.O0 1 39 8
!10.OO 7 31 _I
110.00 I 54
0IFFERENTIAL CCRRECTIONS
TOE 2.1315 TRA 2.8410 TC3-2.1130 BAU .5599
RE -.OOBO RRA -.4451 Re3 ,2829 FAU .08558
roe 5.4017 FRA 7.7469 FC3-3.7711BSP 16410
B0£ 2.1315 8RA ?.8756 8C3 2.1318 FSP -4260
FLIGHT TINE 200.00 ARRIVAL DATE JUN 13 1969
DISTANCE 543.825
LOL 62.80 VL 27.850 GAL 6.30 AZL 87.16 NCA 239.87 ,5,_A 129.85 ECC .17499
LOP 302.63 VP 37.610 GAP 3,97 AZP 91.42 TAL 147.44 TAP _7.3! RCA I07.13
GP 9.16 ZAL 40.40 ZAP 132.62 ETS 8.71 ZAE 132,49 ETE 171 .0| 7AC 81 .98
INC ?.8361 Vl 30.174
APO 15_.58 V2 34.786
ETC 166.96 CLP-133.31
OLA ?6.70 RAL 16.88 RA0 6567.8 VEL I1.876 PTH 2.11 VHP 3.798 CPA 1.09 RAP 347.95 ECC 1.3_33
L-I TIME IN| LAT IN| LONG |NJ RT ASC IN| A5'HTH IN| TIME PO CST TIM IN| ? LAT IN| 2 LONG
3257.55 -?5.25 114.75 E46.81 76.75 4 31 30 2657.6 -76,83 106.44
3806.78 -12.30 149.68 Z41.99 64.29 I 52 54 3L>06.8 -15.66 142.62
2893.24 -28.12 88.62 247.49 79.4J 6 18 ?6 2293.2 -79.29 80.01
3646.32 "9.69 136.54 240.63 61.58 Z 39 54 3046.3 -I 3.4? 129.73
25|4.?1 -33.83 60.76 248.4l 84.79 8 13 15 1914.? -54.18 51.53
3598.13 -4.76 129.89 237.62 56.1I 2 54 28 2998.1 -9.18 123.58
MIO-COUR,E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
,SGT 5_9I.? S_ 691.Z ,563 1177.0 ST 3019.1 SR 193.6 SS 2543._
RRT -.8600 RRF" -.8634 RTF .9930 CRT -.4568 CRS .4814 CST -.9996
5336.2 R23 .0109 R13 -.9931 LSA 3948.1MSA 179.5 SSA 12.3
SGI 5324.7 S(,2 350.4 THA 173.56 ELI 3020.4 EL? 172.? ALF 178.32
LAUNCH DATE NOV 25 1968
HELIOCENTRIC CONIC
RL 147.66 LAL .DO
RP 108.94 LAP -2.58
RC I02.O38 GL 17.99
PLANETOCENTRIC CONIC
C3 E0.43_ VHL 4.5?0
LNCH AZMTH LNCH TIME
90.00 3 34 29
90.00 O 55 53
100.00 5 ?8 56
100.O0 1 44 7
110.O0 7 31 18




FLIGHT TIME 202.00 ARRIVAL DATE JUN 15 1969
0ISTANCE 549.919
27.839 GAL 6.49 AZL 87.11HCA ?43.03 S*4A 129.78 ECC .t7747 INC ?.8932 vl 30.174
37.600 GAP 4.39 AZP 91.31 TAL 146.94 TAP 29.97 RCA 106.75 APO 152.81 V? 34,784
39.99 _AP 135.97 ET5 9.04 ZAE 130.60 ETE 171.96 _AC 81.99 ETC 166.88 CLP-J36.62
OL_ ?6.87 RAL








TDE ?.2681 TRA 3.04?9 TC3-2.1196 8AU .5831
ROE .0309 RRA -.4114 RC3 .2541 FAU .07697
FOE 5.0267 FRA 7.2601 FC3-3._612 8SP 17302
BOE Z.76_3 8RA 3.0706 8C3 ?.I348 FSP -3975
LAUNCH DATE NOV ?5 I_
17.35 RAD 6567.8 VEL 11.908 PTH ?.12 VHP
IN| LONG IN| RT A,S_ IN| AZ}4TH IN| TIME
116.44 _47.9_ 75.99 4 29 Jl
149.33 243.22 64.37 I 59 14
90.05 248.68 78.70 6 17 29
136.47 241.80 61.60 ? 44 5?
62.00 249.71 84.06 8 13 ?8
130.02 238.71 56.10 2 58 15
MIO-COURSE EXIECU71ON ACCURACY
SGT 5534.8 SGR 629.4 SG3 1078._
RRT -.8197 RRF -,8224 RTF .9929
Sr.,B 5570.4 R"d3 .0089 R13 -.9930
,%1 5558.9 SG2 358.9 THA 174.65
HELIOCENTRIC CONIC
RL 147.66 LAL .OO
RP 108.95 LAP -2.70
RE I04.441GL 17.93
PLANE TO_ENTRIC CONIC
C3 _l .303 V'HL 4.616
LNCH ATNTH LNCH TIME
90.00 3 3? 48
90.00 1 l 40
I00.00 5 28 ?9
100.00 I 48 39
110.O0 7 31 52
110.00 2 l 46
DIFFERENTIAL CORRECTIONS
TOE 2.3982 TRA 3.243_ TC3-?.1082 BAU .6039
RDE .0672 RRA -.3820 RE3 .Z287 FAU .06889
FOE 4.6760 FRA 6.8123 FC3-2.7995 8SP 18108
BOE 2.3991 8RA 3.2662 Be3 _.1205 FSP -3610
3.976 OPA .41 RAP 348.08 ECC 1.3363








ST _154.6 SR 179.9 SS 2433.9
CRT -._029 CRS .2304 CST -.9996
LSA 3984.? MSA 183.9 SSA 17.4
ELI 3154.8 EL_ 176.1 ALF 179.34
FLIGHT TIME _4,OD ARRIVAL CAT? JUN 17 |969
DISTANCE 555.984
LOL 67.80 VL ?7.828 GAL 6.69 AZL 87.05 HCA 246.19 5_A 129.70 Ecc .18022
LOP 308.96 VP 37.591 6_P 4.82 AI'P 91.19 TAL 146.41 TAP 32.60 RCA 106.33
GP 7.87 7AL 39.53 ZAP 139.O7 ETS 9.34 ZaE 128.90 ETE 172.74 7AC 82.21
INC _.947_ vJ 30.174
APO |53.08 V_ 34.783
ETC 166.79 CLP-139.70
0LA 27.01RAL 17.86 RA0 6567.9 VEL 11.945 PTH ?.13 VHP 4.168 0PA -.17 RAP 348.40 ECC 1.3506
L-I TII._ IN| LAT IN| LONG IN| RT AS_ IN| A2'HTH IN| TIME PO CST TIM IN| 2 LAT fNJ _ LONG
3304.33 -_4.48 117.9_ 249.13 75.3I 4 27 32 2704.5 -26.76 109.76
3798,47 -12,53 149.19 E44.52 64.41 2 4 58 3198.5 -15.89 147.11
7931.39 -27.61 91.35 249.95 78.06 6 17 21 2331.6 -28.97 82.8?
3646.67 -9.68 136,56 _43.0A 61.58 2 49 ?6 3046.7 -J3.41 129.75
2345.5E -33.61 63.18 251.09 83.37 8 I4 17 1945.5 -34.16 53.98
3605.49 -4.48 130._7 ?39.86 56.08 3 I 51 3005.5 -8.90 I73.98
MID-COURSE EXECUTION _CCURACY CRBIT 0ETERMINATION ACCURACY
S_T 5751,2 SGR 378.6 ,%3 986.8 ST 3E71.8 SR 180.? SS ?328.5
RRT -.7717 RRf' -.7737 RTF .9977 CRT .0531 CRS -.0247 CST -.9996
SG8 5780._ R'23 .0071 R13 -.99_7 LSA 4015.4 MSA 188.0 SSA 1_.6
$6| 5768.6 SG2 366.8 THA 175.54 EL1 3_7|.8 EL? 180.0 ALF .17
189
JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 4. 1968-69 ,
LAUNCH care NL"_V 25 |968 FLIGHT TIM6 206.00 APR_VAL GATE JUN ]9 I969
HELICWCENTRIC CC_IC
RL 147.66 LAL .00
RP J08,95 LAP -2.81
RC 106.844 GL 17.82
PLANE TO(ENTRIC CONIC
C3 22.271 VHL 4.719
LNCH 47MTH LNCM TIME
9O.0O 3 32 I0
90.00 l 6 44
I00.00 5 2H 52
IO0.O0 I 52 43
I10.OO 7 33 0
110,00 2 5 5
CIFFERYNTIAL CORRECTIONS
T0E 2.5254 TRA 3.4491 TC3-2.0757 8AU .6210
ROE .1009 RRA -.3563 Re3 .L'_055 FAU .06107
FOE 4.3569 FRA 6.4104 rC3-2.3738 BSP 18772
6DE 2.5275 BRA 3.4674 8C3 2.0858 FSP -3302
O/STANCE 562.020_
LC_. 62.80 VL 27.816 GAL 6.91 A7L 87.00 HCA 249.35 SMA 129.6! [CO .18326 INC 2.9986 Vl 3(7.I 74
LOP 312.I2 VP 37.582 GAP 5.25 AlP 91.06 TAL I45,85 TAP 35.20 RCA 105.$6 AP© I53,37 V2 34.7H3
GP 7.33 ZAL 39.03 ZAP 141.95 ETS 9.64 ZAE 127.36 ErE I73,37 ZAC $2.63 ETC 166.7J CLP-|42.55
CLa 27.I0 RAL I8.42 RAG 6567.9 VEL 11.985 PTH 2.14 vMP 4.373 CPA -.50 RAP 348.89 ECC 1.3665
L-I TIME IN! LAT INJ LONG IN! RT ASC IN! AZMTH INJ TIME PC CST TIM IN! Z LAT IN! 2 LONG
3324.71 -24.13 119.35 250.43 74.7! 4 27 35 2724.7 -25.99 II1,17
3799.76 -17.5J 149.27 245.87 64.39 2 10 3 3199.8 -15.85 142.19
2948.55 -27,36 92.56 251.32 77.47 6 18 0 2348.6 -78.8J 84.05
3651.15 -9.54 J36,81 244.33 61.54 2 53 35 3051,2 -13.77 J30.01
2560.10 -33.49 64,30 252.56 82.72 8 15 40 1960.l -34.I4 55.J2
3612.37 -4.22 ]30.63 241.08 56.05 3 5 17 3012.4 -8.65 |24.35
MID-COURS_ EXECUTION ACCURACY OREIT CETERMINATION ACCURACY
C:_,T _947.I _ 537.3 563 903.9 ST 3375.8 SR I90.5 ss 2230.7
RRT -.7167 RRF -.717_ RTF .9923 CRT .2635 CRS -.2357 CST -.9996
$68 5971.3 R'Z3 ,0055 R13 -.9923 LSA 4046.2 MSA |9|.8 SSA 12.6
$61 5959.6 Sr,3_ 373.9 THA 176.28 ELI 3376.2 EL2 183.7 ALF .85
LAUNCH C)4TE NOV 25 1968 FLIGHT TIME 208.0(] ARRIVAL care JUN ?I ]969
HELIOCENTRIC CONIC
RL 147.66 LAL .00
RP |08.94 LAP -2.91
RC 109.246 GL 17,67
PLANETOCENTRIC CONIC
C3 23.344 VHL 4.832
LNCH ATMTH LNCH TIME
90.00 3 32 37
90.00 I I! 3
1OO.00 5 3O 0
I00.00 1 56 2I
110.00 7 34 39
110.O(3 2 8 11
DIFrER_NTIAL (ORRE(TIONS
TOE 2.6447 TRA 3.6543
ROE .1330 RRA -.3330
roe 4,0560 FRA 6.0397
80E 2.6480 8RA 3.6695
OlSTANCE 568.025
LCX. 62.80 VL 27.803 6AL 7.16 AZL 86.95 M_A 252.5I SMA 129.52 ECC .18660 ZNC 3,0479 Vl M_.i74
LOP 315.28 VP 37.573 GAP 5.69 ATP 90.92 TAL 145.27 TAP 37.78 RCA 105.55 APO 153.69 V2 24,784
GP 6.84 ZAL 38.50 ZAP |44.63 ETS 9.94 ZAE I25.98 ETE 173.89 7AC 82.23 ETC 166.63 CLP-145.21
DLA 27,17 RAL 19.01 RAO 6567.9 VEL 12.030 PTH 2.I5 VHP 4.589 DPA -.75 RAP 349,55 ECC 1.3842
L-I TIMEr INJ LAT INJ LONE IN! RT AS( IN! AA'MTH IN! TZME PC CST TIM IN! 2 LAT IN! ? LONG
3342.59 -23.80 120.55 251.82 74.I9 4 28 19 2742.6 -25.74 I12.47
3804.79 -12.36 149.56 247.27 64.32 _ 14 28 3204.8 -I5.72 142.49
2964.18 -27.13 93.66 252.77 76.93 6 19 24 2364.2 -28.65 85.19
3658.44 -9.30 137.23 245.68 61.46 2 57 J9 3058.4 -13.04 130.43
2574.I1 -33.36 65.37 254.11 82.09 8 17 33 3974.1 -34.10 56.Z)
3621.21 -3.88 I3|.lO 242.37 56.01 3 8 32 3021.3 -8.31 124.82
MI0-COI_S_ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TC3-2.0350 8AO ,6377 .%T 6JJ 7.fl ,_ _34.0 ._C,3 827.5 ST 3460.4 SR L:_06.5 SS 2134._
RC3 .1853 rAO .05428 R'RT -.6550 _ -,6553 RTF .99L_ CRT .4195 CR5 -.3929 CST -.9996
F63-2.0128 6SP 19434 ,%8 61 38.5 R23 ,0040 R13 -.9920 LSA 4066.2 MS4 195.4 SSA 12.7
BC3 2.0434 FSP -3034 .¢,61 6126.8 S(,2 3?,0.2 THA I26.00 ELl 3461.5 EL2 167.4 ALF J.44
LAUNCH DATE NOV 25 1968 FLIGHT TIME 210.00 ARRIVAL CA TE ]ON 23 1969
HELIO('ENTRIC CONIC DISTANCE 573.996
RL 147.66 LAL .0O LC_. 62.80 VL 27,789 GAL 7.42 AZL 66.90 HCA
RP I08.94 LAP -3,00 LOP 318.45 VP 37.564 6AP 6.)4 AlP 90.77 TAL
RC 111.645 GL 17.48 GP 6.40 ZAL 37.94 ZAP J47.13 ETS 10.26 ZAE
PL4NETOCENTRIC CONIC
C3 24,537 VHL 4.953 DLA 27.20 RAL
LNCH AZMTH LNCH TIME L-I TIME
90.O0 3 34 6 3358.22
90.00 J 14 36 3813.57
I00.00 5 31 52 2978.57
100.00 1 59 31 3668.45
]10,OO 7 36 48 2587.65
110.00 2 II 5 3632.14
DIFFERENTIAL CORRECTIONS
TOE 2.7602 TRA 3.8645 TC3-I.9814 8AU .6523
ROE .1636 RRA -.3|20 Re3 .1670 rAo .04803
FOE 3,7811 FRA 5.7053 CC3_1.69a7 6SP 20037
flOE 2.7651 8RA 3.8770 BC3 1.9885 FSP -2788
255.67 SMA 129.42 ECC .19025 INC 3.0955 VJ 30.174
144.66 TAP 40.33 RCA 104.80 APO |54.05 V2 24.785
124.75 ETE 174,33 ZAC 83.99 ETC I66.56 CLP-147,69
19.65 RAG 6§68,0 VEL 12.080 PTH 2.16 VMP 4.8)8 DPA -.88 RAP 350.34 ECC ],4038
IN! LAT IN! LONG IN! RT ASC IN! AZMTH IN! TIME I%3 CST TIM IN! 2 LAT IN! 2 LONG
-23.51 121.6I 253.3) 73.74 4 30 4 2758.2 -25.5! IJ3.51
-12.10 150.08 248.72 64.20 2 18 I0 3213.6 -I5.47 143.03
-26.90 94.67 254.31 76.45 6 2J 3I 2378.6 -28.50 86.23
-8.98 137.79 247.08 6|.37 3 0 40 3068.4 -12.73 131.OJ
-33.23 66.41 255.73 81.49 8 19 55 I987,6 -34.05 57.26
-3,46 131.67 243.71 55.97 3 11 37 3032.1 -7.91 125.40
MI0-COURS_ EXECUTION ACCURACY OREIT DETERMINATION ACCURACY
SGT 6269.3 SER 477.3 SG3 758.2 ST 3531.3 SR 225.1 SS 2043.J
RRT -.5881RR_ -.5875 RTF .9916 CRT .5290 CRS -.5038 CST -.9995
S(,0 6287.4 I_23 .0027 R13 -.9936 LSA 4081.1MSA 198.7 SSA 12.7
$61 6275.6 $62 385.6 THA 177.43 ELI 3533.3 EL2 190,9 ALF 1.94
LAUNCH DATE NOV 25 1968
HELIC',CENTRIC CONIC
RL 147.66 LAL .O0
RP 108.93 LAP -3.08
RC 114.042 GL 17.25
PLANETOfENTRI( CONIC
C3 25.863 VHL 5.086
LNC/4 AZMTH LNCH TIME
90.00 3 36 36
90.00 1 17 24
100.O0 5 34 26
100.O0 2 2 16
110.O0 7 39 24
110.00 2 13 47
FLIGHT TIME 212,00
0ISfANCE 579.932
LC_- 62.80 VL 27.774 GAL 7.71ATL 86.86 HEA 258.83 SMA
LOP 321.61VP 37.555 GAP 6.60 AZP _(],61 TAL 144.O4 TAP
GP 6.0! 7AL 37.35 ZAP 149.47 ETS 10,60 ZAE 123,64 [TE
DIFFERENTIAL CORRECTIONS
TOE 2.8727 TRA 4.0813 TC3-1.9170 8AU .6649
ROE .1930 RRA -.2926 RC3 .1504 FAU .04234
FOE 3.5302 FRA 5.4047 FC3-1.4172 8S_ L:_0581
ODE 2.8792 8RA 4.0918 8C3 1,9229 r& ° -2563
ARRIVAL CATE JUN 25 !969
129.32 ECC .I9424 INC 3.1418 Vl 30.J/4
42.87 RCA 104.L:_ APO 154.44 v? 34.787
)74.70 ZAC 84.90 ETC 166.50 CLP-150.OI
OLA 27,Lff] RAL _0.31 RAD 6568.0 VEL 12.134 PTH 2.17 VHP
L-I TIME IN! LAT INJ LON6 IN! RT AS( IN! _2%4TH INJ TIME
3371.69 -23.25 122.51 254.89 73.36 4 32 48
3826.03 -11.73 150,81 250.20 64.04 2 21 10
2991.86 -26.69 95.60 255.93 76.00 6 24 17
36BI.IO -8.56 138.50 248.53 6!.25 3 3 37
2600.81 -33.10 67.41 257.44 80.92 8 22 44
3644,91 -2.98 132.34 245.11 55.93 3 14 32
MI0-COI._SE EXECUTION ACCURACY
_.,T 6403.7 _ 456.1 SC,3 695.4
RRT -.5172 RRF -.5157 RTF .9911
SG8 6419.9 R23 .0014 RI3 -.9911
•%1 6408.l _ 390.J THA I77.88
5.060 OPA -,91 RAP 351.26 ECC 1.4256








ST 3589.5 SR 244.3 SS 1957.]
CRT .C-,,057 CRS -.5819 CSI -.9995
LSA 4090,7 MSA 201.8 SSA J2,8
ELI 3592.5 EL2 194.2 ALF 2,37
190
JPL TM 33-99 EARTH--VENUS TRAJECTORIES r VOL 4, 1968-69 p
LAUNCH CATE NOV 75 1968 FLIGHT TINE Z|4.0_ ARRIVAL CAT[ jUN 27 1969
H£L[C_ENTRIC CONIC
RL 147.66 LAL .00
RP 108.93 LAP -3,16
RC 116.435 GL 16.99
PLANCTC_ENTR|C CONIC
C3 27.337 VHL 5.228
LNCH AZNTH LNCH TIM[
9O.OO 3 40 3
90.00 1 19 29
IOO.O0 5 37 37
1OO.OO 2 4 36
llO.O0 7 42 24
110.00 2 16 18
015TANCE 585.829
LCt 62.80 VL 27.759 6AL 8,02 AZL 86.81 HCA 261.99 SMA 129.2I ECC ,19859 INC 3.1871 vl 3(3.114
LOP 324.78 VP 37.546 GAP 7,07 AZP 9(].44 TAL 143,39 TAP 45,38 RCA 103.55 APO 154,87 V2 34.790
GP 5.66 7AL 36.73 ZAP 151.67 ETS 10.97 ZAE 122.63 ETE 175.02 7AC 85.92 ETC 166.45 CLP-152.20
CLA 27.18 RAL 21.00 RAD 6568.1 VEL 12,195 PTH 2.19 VHP 5.315 CPA -.84 RAP 552.29 ECC 1.4499
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL"CWC
3383.18 -23.02 123.27 256.57 73.04 4 36 26 2783,2 -25.J3 115.24
}842.05 -11,25 151.74 251.72 63,84 2 23 31 3242.0 -14.68 144.74
3004.17 -26.48 96.45 257.64 75.60 6 27 41 2404.2 -28.20 88.07
3696.30 -8.06 139.35 250.03 61.12 3 6 12 3096.3 -11,86 132.62
2613.69 -32,95 60.39 259.23 80.35 8 25 58 2013.7 -33.93 59.29
3659.54 -2.42 133.10 246.56 55.89 3 17 18 3059.5 -6.88 126.86
DIFFERENTIAL CORRECTIONS MIO-COOR_ EXECUTICN ACCURACY
TOE 2.9837 TRA 4.3,067 TC3-1.8423 BAO .6751 SCT 6523.0 _ 439.3 SO3 638.5
ROE .2214 RRA -.2743 RC3 .1350 FAU .03711 RRT -.4437 R_ -.4413 RTF .9907
FOE 3.3025 FRA 5.1346 FC3-1.1753 8SP 2|068 S6B 6537.8 R'23 .0002 R13 -.9907
DOE Z.9919 8RA 4.3154 BE3 1.8472 F54° -2357 SCJ 6525.9 SG2 393.5 THA 178.28
LAI..NMCH DATE NOV 25 1968 FLIC_AT TIME 216.00
HELIOCENTRIC CONIC OISTAEE 591.685
RL 147.66 LAL .6)0 LCL 62.80 VL 27.743 GAL 8.36 AZL 86.77 t'W_A 265.16 5MA
RP 108.91 LAP -3.22 LOP 327.94 VP 37.538 GAP 7.56 AZP gO.27 TAL 142.72 TAP
RC 118.823 GL 16.70 6P 5.35 ZAL 36.09 ZAP 153.75 ETS 11.38 ZAE I21.73 ETE
PLANETOCENTRJC CONIC
C3 Z8.9_0 VHL 5._3 DLA 27.14 RAL 21.72 RAO 6568.2 VEL 12.262 PTH 2.21 VHP
LNCH AZMTH LI_H TIM£ L-I TIME INJ LAT INJ bUNG INJ RT AS( INJ AZMTH INJ TIM[
90.00 3 44 Z] 3392.94 -22.82 123._2 258.34 72.77 4 40 54
90.00 ! L_ 53 3861.41 -10.87 |52.86 253.27 63.61 2 25 15
I00.00 5 41 23 3015.63 -26.28 97.25 259.43 75.22 6 31 39
I430.00 2 6 32 3713.93 -7.48 140,34 _5|.58 60.97 3 8 _6
110.00 7 45 48 2626.35 -32.81 69.35 261.09 79.80 8 29 34
II0.00 2 18 37 3873.99 -1.79 133.96 248.07 55.86 3 19 5-3
oIFrE_NTIAL CORRECTIC_S MIO-O3OR_ EXECUTION ACCURACY
TOE 3.O97I TRA 4._4_9 TC3-J.7_43 BAU ._I3 ,_T 6632._ _ 426.1 ,_,3 587.6
ROE .Z490 RRA -.2569 RC3 .1207 FAU .03211 RRT -.3688 RRF -.3_55 RTF .990_
F0E 3.100! rRA 4.89/'0 r(3 °.9593 BS;' 21426 S68 6646,2 R23 -.0011 RI3 -.9902
DOE 3.1071 BRA 4.5531 B43 1.7584 FSP -2159 ._,1 6634.4 S(J2 395.9 THA J7fl.64
CR6IT DETERMINATION ACCURACY
ST 3636.9 SR 263.0 SS 1876.5
CRT .6605 CRS -.6379 CST -.9995
LSA 4095.8 MSA 204.5 SSA 12.8
ELI 3641.1 EL2 197.3 ALr 2,74
ARRIVAL DATE JUN 29 1969
129.10 ECC .20332 INC 3.2317 VX 30.174
47.88 RCA 102.85 APO 155.35 V2 34.794
175.30 7AC 87.06 ETC 166.41CLP-154.26
5.583 DPA -.69 RAP 353.42 ECC 1.4169








ST 367fl.2 _ E80.6 55 1803.3
CRT .7005 CRS -.6791CST -.9995
LSA 4100.8 MSA 206.8 SSA I_.8
ELI '3683.4' EL_ 200.0 ALF 3,07
LAUNCH DATE NOV 25 1968 FLIGHT TIME 218.00
HELIOCENTRIC CONIC DISTANCE 597,494
RL 147.66 LAL .00 LOL 62.80 VL 27.726 GAL 8.72 AlL 86.72 HCA 268.32 SMA
RP 108.90 LAP -3.27 LOP 331.11 VP 37.530 GAP 8.07 ATP 9(].I_ TAL 142.05 TAP
RC 121.206 GL 16.39 6P _.07 ZAL 35.44 lAP 155.71 ETS 11.84 ZAE 120.91 ETE
PLAN[TOCENTRIC CONIC
C3 30.813 VHL 5.551CLA 27,06 RAL 22.45 RAO 6568.2 VEL 12.336 PTH 2.22 VHP
LNCH AZMTH LNCH TIME L-I TIME INJ LAT
90.00 3 49 25 3401.23 -22.66
90.00 1 21 41 3883.87 -9.99
100.00 5 45 42 3026.37 -26.09
100.00 2 8 5 3733.96 -6.82
110.00 7 49 32 2638.88 -32.65
110.OO Z 20 44 3694.21 -I.09
DIFFER£NTIAL CORRECTIONS
TOE 3.2064 TRA 4.7926 TC3-1.6650 8AU .6873
RCE .2762 _A -.2398 RE3 .I077 FAU .02779
FOE 2.91Z(] FRA 4.6797 FC3 -.7808 8.SP 21829
8OE 3.2182 eRA 4.7986 863 1.6685 FSP -1989
LAUNCH DATE NC_/ 25 1968
HELIOCENTRIC CONIC
RL 147.66 LAL .DO LOL 62.80 VL 27.709 6AL
RP 108.89 LAP -3.32 LCP 334.29 VP
RE 123.581 GL 16.04 GP 4.ill 7AL
PLANE TOCENTRIC CONIC
C3 32.863 VHL 5,733 DLA 26.97 RAL
ARRIVAL 0ATE JUL 1 1969
128.99 ECC .?0847 INC 3.2759 VI 30.174
50.37 RCA 102.10 APO 155.88 V? 34.798
175.54 ZAC 88.30 ETC 166.37 CLP-156.21
5.866 OPA -,46 RAP 354.64 ECC 1.507!
INJ LONG INJ RT 4SC INJ A/MTH INJ TIME F_D CST TIM INJ 2 LAT INJ 2 LONG
124.47 260.19 72.54 4 46 6 2801.2 -24.83 116.48
154.16 254.86 63.36 2 26 _5 3283.9 -13.48 147.23
97.99 261.30 74.88 6 36 8 2426.4 -27.92 89.66
141.46 253.17 60._3 3 10 19 3134.0 -10.66 134.77
70.29 263.0_ 79.27 8 33 31 2'038.9 -33.79 61,24
134,91 249.63 65.83 3 22 19 3094.2 -5.57 128.69
MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATTON ACCURACY
S(,T 6725,Z 5GR 415.7 ._3 541,0 ST 37015.8 SR 297.I SS 1732.4
RRT -,2937 _ -.2897 RTr .9898 CRT .730? CRS -.7103 CST -.9995
$68 6738.1 Rv23 -.O022 RI3 -.9898 LSA 4096.2 MSA 208.9 SSA 12.7
SGI 6726.3 S(,2 397.3 THA 178,96 ELI 3712.2 EL2 202.5 ALr 3.36
FLIOAT TIME 2211,00 ARriVAL DATE JUL 3 1969
OISTANCE 603.252
9.12 AZL 86.68 H_A 271.48 SMA
37.322 GAP 8.59 AZP 89.91 TAL 141.36 TAP
34.77 ZAP 157.57 ETS 12.35 ZAE IL>O.17 ETE
128.87 ECC .21408 INC 3.3200 Vl 30.174
52.84 RCA 101.28 APO 156.46 V2 34.803
175.76 ZAC 89.62 ETC 166.34 CLP-158.07
LN_ AZMTH LNCH TIME L-I TIME INJ LAT
00.O0 3 55 8 3408.35 -22.51
90.00 I 21 56 3909.15 -9.21
1430.OO 5 50 29 3036.52 -25.91
1043.00 2 9 16 3756.21 -6.08
110.00 7 53 35 2651.33 -32.49
110.00 2 22 40 3714.17 -,33
OlFFERENTIAL CORRECTIONS
TOE 3.3160 TRA 5.0525 TC3-1.§697 8AU .6909
ROE .3031 RRA -.2226 RC3 .0957 FAU .02385
FOE 2.7413 FRA 4.4851 FC3 -.6282 8SP 22200
BDE 3.3298 BRA 5.0574 8C3 1,5726 FSP -1836
23.L:_0 RA0 6568.3 VEL 12.419 PTH 2.24 VHP 6.165 CPA -.16 RAP 355.93 ECC 1.5408
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL'_6
124.94 262.13 72.35 4 51 57 2808.4 -74.71 116.97
155.61 256.48 63.10 Z 27 5 3309.2 -12.75 148.72
98.69 263.24 74.55 6 41 5 2436.5 -27.78 _3.39
142.70 254.80 60.68 3 Jl 53 3156,2 -9.94 136.04
71.23 265.03 78.73 8 37 46 2'051.3 -33.70 62.20
135.95 251.24 55.82 3 24 34 3114.2 -4.81 129.74
MIO-COL_.q_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
54,T 6806'3 Sd.,R 407.6 $63 498.8 51 3725.0 SR 312.O SS 1666,1
RRT -.2J92 RRF -.2145 RTF .9894 CRT .7540 CRS -.7344 CST -.9995
568 6818.5 R_d3 -.0032 RI3 -.9894 LSA 4087,I HSA 210.6 5SA 12.6
$61 6806,9 $62 397.6 THA 179.25 ELI 3732.5 EL2 204,6 ALF 3.62
191
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,
LAUNCH CATE NOV ?6 1968 FLIGHT TIME 70,00 ARRIVAL CATE FEe 4 1969
HEL]OCENTRIC CONZC
RL 147.63 LAL .O0
RP 107.61 LAP 1.11
RC 94.200 GL 1.31
PLANE TOCENTRIC CONIC
C3 393.689 VHL 19.842
LNO4 AZNTH LN(H TIME
90.00 6 49 53
90.00 19 4 15
1/30.00 8 l| 44
100.00 ?0 ?5 5
110.00 9 21 9




FOE .3847 FRA .76|5
8OE 1.6958 _RA 2.3783
CISTANCE |?5.814
LOL 63.81 VL 14.915 GAL 34.11AZL 87.89 HCA 31.62 S4,1A
LOP 95.41 vP 29.849 GAP -55.42 AZP 88.20 TAL 172.12 TAP
GP -.78 ZAL 64.07 ZAP _6.80 ETS 177.04 ZA£ 130.Z] ETE
LAUN(H DATE NOV 26 |968
84,24 ECC ,83830 INC ?,1123 Vl 30,180
?03,75 RCA 13,6Z APO 154,85 V? 35,?;4
184.71 2AC 48.73 ETC 158.28 CLP 36.80
1.10 RAL 359.24 RAO 6572.1 VEL 22.693 PTH 3,26 VHP 30.5210PA -20.59 RAP 315.70 ECC 7.479J








IN| LONG IN| RT A:_ IN| A_HTH IN| T[I'_
85.6£ 265.31 90.89 7 37 _5
249.62 264.13 86.61 20 34 43
66,21 265.28 91.02 8 54 52
230,34 264.02 86.45 21 51 12
49.61 265,17 91,37 IO 0 40
214,07 _63_69 85.97 22 54 46
MIO-O:__:.q_ E_CUTICN ACCURACY
• ;T 826.9 _ 458.1 _3 22,8
RRT -.0435 _$" .0387 RTF -,6183
$66 945,3 1_3 ,0000 Rt3 .6184
•f_| 827,_ .S_ 45_r.4 THA I78.0I
TC3 -.1073 BAU .5657
RC3 -.0068 FAU .01067
re3 -.0235 BS_ 1996
8C3 .1075 FSP -46








ST 339.1 SR 4o9.? 55 34o.o
CRT ,7150 CRS .7688 CST .9950
LSA 590.2 _SA 223.6 55A 14.1
ELI 493,8 EL2 196,5 ALF 52,40
FLIGHT TIN[ 72.00 ARRIVAL OATE FEB 6 1969
PEL[C_ENTRIC CONIC
RL 147,63 LAL .(30 LOL
RP 107,59 LAP 1,29 LOP
RE 91.981 GL 1.57 GP
PLAN[T(_(£NTRIC CONZC
C3 362,456 VHt. |9,0_8 0LA |,90 RAL
LN(H AZNTH LNCH TIN[ L-J TINE INJ LAT
90,00 6 48 43 2868,72 -28,32
90.00 19 14 54 5395.08 27,97
100.00 8 |0 57 2603.50 -29.89
100.00 20 33 21 5|35.54 E_J.54
110,00 9 21 13 2]83.53 -34.17
I10.OO 21 41 34 4928.23 33.81
0ISTANCE 131.067
63.81 VL 15.734 GAL 32.40 AZL 87.75 HCA 34.86 S_A 85.60 £CC .81330 XNC 2.2508 Vl 30.180
98.65 VP _O.275 GAP -52,9_ AZP 88.15 TAL |?I.19 TAP 206.05 RCA 15.98 APO 155.22 V2 35.222
-,80 ZAL 62,67 ZAP 35,_7 ETS 177,04 2A,E |30,02 ETE |85,06 ZAC 50,34 ETC 158._6 CLP 35.26
OIFFERENTIAL CORRECTICN5 NIO-COUR_ E_CUTION ACCURACY
TOE -.9657 TRA-2.28_O TC3 -,1147 8AU .5570 S,_T 86_._ _ 464.J S_3 _4.5
ROE-I .3587 RRA .722| RC3 -.0078 F_U .01066 RRT -.0444 _ .0397 RTF -.6370
FOE ,4011 FRA .7898 FC3 -,O25fl BSP 2126 $68 981.8 R23 -.0001 RI3 .6371
• 802 1.6669 8RA 2,39_4 BC3 .1149 FSP -51 _I 865.5 .T_2 463,4 THA 178.09
,43 RAO 657_,0 VI[L 21,995 PTH 3,24 VHP _9,451 0P_ -20,17 RAP 317,46 ECC 6,9651
INJ LONG ]NJ RT AS(: _NJ A_,ITH INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LONG
86.8fl Z66,28 90._ 7 36 32 L_68.7 -27.97 70.20
_47,_1 _64.26 85,41 _ 44 49 4795,1 27,04 238.67
67.33 266,27 90.43 8 54 20 2003.5 -29.5! 58.55
LPZ7.9_ _64.1! 85._ 22 0 57 4535,5 28.57 219.31
50,58 _._I 90.80 10 0 57 1783.5 -33.69 41.37
211.80 _3,(_ 84,64 23 3 43 4328,3 32,70 202,74
C_IT 0_T_RNINATION ACCURACY
ST 356,7 SR 414.1 SS 356.9
CRT .7135 CRS .7698 CST .9948
LSA 610,8 MSA 229,7 5SA 14.3
ELI 507.0 £L2 204.| ALF 50.9?
LAUNCH 0ATE NOV 26 1968 FLIGHT TIME 74.00 ARRIVAL GATE FE6 8 1969
HELIOCENTRIC CGNIC
RL 147.63 LAL .00
RP 107.57 LAP 1.46
RE 89.765 GL 1.84
PL_N_T_ENTRIC CONIC
C3 333.885 VHL 18.273
LNCH AZNTH LN(H TIME
90.00 6 47 26
90.00 19 ?5 I_
i{30.00 8 10 1
10{3.00 _ 45 24
_i0.00 9 21 8
110.00 21 50 46
0IFFE_NTIAL CORR_ECTIONS
TOE -.9740 TRA-2.3107 TC3 -.1224 _AU .5477
ROE-I.3178 RRA .70_4 R(3 -.0089 FAU .O10_6
FOE ,4178 FRA ,8]84 FC3 -,0276 8SP L:_56
_OE 1.6387 ORA 2.4151 _C3 .1227 FSP -56
0ISTANCE 136.457
LOL 63.81 VL 16.506 GAL 30.84 AZL 87.63 HCA 38.11 f_,4A 87.00 ECC .78796 INC _.3695 vJ 30.180
LOP 101.89 VP 30.69_ GAP -50.68 AZP 88.14 TAL 170._5 TAP 208.36 RCA 18.45 APO 155.54 V? 35.??9
GP -._ 7AL 61,31 ?AP 33.75 ETS 177,03 ZAE 129.88 ETE 185.42 ZAC 51.98 ETC 159,41CLP 33,74
CLA 2,69 RAL 1,57 RA0 657_.9 V_L 21,33_ PTH 3,2! VHP 28,416 CPA -19,73 RAP 319,24 ECC 6,4949
L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIN[ PO CST TIM INJ _ LAT INJ 2 LONG
2884,31 -28.32 87.99 267.16 89.7_ 7 33 3('1 2284,3 -28.05 79.33
5361.81 27.77 244._O 264.31 84.22 20 54 40 4761.8 26.68 236.30
2617.90 -29.89 68.40 267.17 _9.86 8 53 39 L_O17.9 -29.59 59.61
5103.45 29,34 225.62 264.13 83.99 22 10 27 4503.4 28._0 717.00
2395.31 -34.18 51.50 262,16 9_.25 IO 1 4 1795.3 -33.77 42.28
4898.80 33.60 209.53 263.57 83.31 23 12 25 4298.8 32.31 200.53
NIO-COUR.S_. EX_CUTICN ACCURACY ORBIT OETE_INATIC_ ACCURACY
._,T _05,_ 5_ 469.5 ,_,3 26.4 ST 375.2 SR 418.5 SS 373.3
RRT -.04._ RK_ .0405 RTF -.6550 CRT .712] CRS .7707 CST .9946
1019,7 R_3 -,000_ R13 ,655| LSA 632,1NSA 235,6 SSA 14.5
SGI 905.6 SG2 468.9 THA 178.17 ELI 520.7 £L2 211.7 ALF 49.36
L_UNCH 0ATE _ 26 1968 FLIGHT TIN[ 76.00 ARRIVAL CATE FEB IO 1969
I-_LIC_ENTRIC CONIC
RL 147,63 LAL ,00 LCL 63.81 VL
RP 107,55 LAP 1.63 LOP 105.13 VP
RE 87.555 GL 2.12 GP -.84 7AL
PLAN[TOCENTR|C CONIC
C3 _O7.712 _ 17.542 OLA
LN04 A_HTH LN(H TIN[ L-| TIME
90.00 6 46 0 2899,19 -28.31
90.00 19 35 _ 5328.27 27.52
100.00 8 8 58 _631.60 -L_J.89
100,D0 20 33 12 5071.10 _9._
110.0(3 9 _0 55 2406.38 -M.18
110.00 21 59 44 4869.08 33.34
0IFF£RI[NTIAL CORRECTIONS
TOE -,9819 TRA-2,3_3 TO3 -.1303 B_U ,3_75
ROE-1.2768 RRA .6819 RC3 -.0102 FAU .01068
FOE .4348 FR_ .8473 FC3 -.0300 8.f_° 2401
_OE 1.6107 BRA 2.4338 8C3 .|_07 FSP -61
0ISTANCE 141,975
17.233 GAL _,40 AZL 87.53 HCA 41.35 ,5_IA 68.42 ECC ,76245 IN_ 2.4721 Vl 30.180
31.096 GAP -48.49 ASP 88,14 TAL 169.32 TAP 210.67 RC} 21.00 AP_ 155.93 vz 35.?35
60.00 ZAP 3_._6 ETS 177.02 ZAE 129.81ETE 185.81 ?AC 53.65 ETC 159.93 CLP 32.26
3,46 RAL 2,67 RAO 6571,8 V_L _0,713 PTH 3,18 VHP 27,A15 0PA -19,26 RAP 321.03 ECC 6.0642
INJ LkT " INJ L_ INJ RT AS( INJ AZt4TH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG
89.O_ _67.95 89.18 7 34 19 2_99.2 -28.12 80.4?
242,38 _64,_0 83.03 21 4 17 47_8,3 26,26 ?33.94
69.42 267.98 89.33 8 52 49 2031.6 -29.66 60.6?
2_3,25 L>64,08 8_,77 22 19 43 4471,1 27.78 214.69
5_.36 268,02 89,74 I0 J I 1806.4 -33.84 43.14
207._5 263.A_ 81.99 23 20 53 4269.! 31.88 198.33
MI0-(.OI, M,_d[ ELOCUTION _CCURJCY ORBIT OETERNINATION ACCURACY
,_vT 946.6 S(.,R 474,3 SG3 _8,4 ST 394.5 SR 4?2.4 55 389.9
RRT -.0455 RRF .04|2 RTF -.6725 CRT .7106 CRS ,7716 CST .9944
|058.8 R"_3 -,0004 R|3 .67_6 LSA 654.0 MSA 741.? SSA 14._
St.,I 947.0 .£,G_ 473.7 THA 178.26 ELI 534.8 EL_ 219.2 ALF 47.74
192
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 196B-69_
LAUNCH CATE N_V 26 _96H FLIGHT TIME 78.00 ARRIVAL CATE FE_ 12 1969
HELIC_ENTRIC CONIC DISTANCE 147.614
RL 147.63 LAL .00 LC_. 6).81 VL I7.919 GAL ?8.06 ATL 97.44 MCA 44.59 SHA
RP 107.5] LAP J,80 LOP 108.37 VP 3J,498 GAP -46.4! AZP 88.17 TAL 169,39 TAP
RC d5.353 GL 2.4J GP -.87 ZAL 58.74 ZAP _].80 £TS 176.99 ZAE 129,79 ETE
PLANE TC(ENTRIC CONIC
C} 28].705 VHL J6.944 CLA 4.2] RAL 3.72 RAC 6571.6 VEL 20.125 PT_ 3.15 VHP
LNCH AZMTH LNCH TIME L-I TIME INJ LAT
_].00 6 44 25 2913.40 -28.29
90.00 19 45 26 5294,43 27.21
]_O.00 _ 7 45 2644.63 -29.87
IO0.O0 ZJ 4 4_ 5038.44 29,78
]10.00 9 20 33 2416.79 -34.19
]1[].OO 22 9 29 4939.04 33.03
DIFFERENTIAL CCRRECTIONS
T_E -.9900 TRA-Z.}619 TC} -.I_4 BAU .5266
RDE-I.Z355 RRA .6607 RC3 -.0116 FAU .Of071
FOE .4522 FRA .9771FC] -.0327 BSP 2549
_CE ;.5_33 8RA Z.4525 BC3 .1399 FSP -67
99.86 ECC .73692 INC 2.562} V] 30.|90
212.9_ RCA 2].64 APO J56.09 V2 3_.240
i96.2! ZAC 5_.}4 ETC !60.43 CLP 30.79
LAUNCH _ATE NOV 26 1_8
26.446 CPA -18.77 RAP 322._4 ECC 5.669!
INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.11 _68.66 88.66 7 3_ 59 2313.4 -29.17 91.45
239.95 ?64.23 91.85 21 I! 4J 4694.4 2S.90 231.56
70.}9 ?68.70 88.92 8 5! 49 21344.6 -29.72 6!.59
?L:_O.87 263.97 8|.55 22 29 46 4439.4 27.31 212.37
53.18 76_.78 99.?6 JO 0 49 1916._ -33.90 43.94
LP04.96 ?63.|9 80.66 23 29 9 4239.0 31.39 I96.12
MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
`%T 989._ S_ 478.5 `%3 30.6 ST 414.8 SR 425.7 SS 407.0
RRT -.0459 RRF .0419 RTF -.6_94 CRT .7097 CRS .7725 CST .9942
S(,e 1099.4 _3 -.0005 RI3 .6894 LSA 676.7 MSA ?46.4 SSA 15.0
•5(;1 990.1 S_.? 477.8 THA 179.34 ELl 549.5 EL2 226.5 ALF 46.05
FLICHT TIME 80.00 ARRIVAL OATE FE_ 14 J969
HELIC(ENTRIC CONIC DISTANCE 153.367
RL 147.6] LAL .OO LOL 63.91 VL 18.fi66 GAL 76.81 AZL 87.36 HC_ 47.84 SMA 91.32 ECC .7!15_ INC 2.6429 V! 3_.1_0
RP IO7,52 LAP 1.96 LOP 111.61 VP 31,86§ GAP -44.44 _ZP 88.Z] TAL 167.47 TAP 215.31 RCA 76.34 APO 156.30 V2 35.245
RE 83.159 GL 2.71 GP -.99 7AL 57.53 ZAP ?9.35 ETS 176.96 7AE 129.85 ETE 186.63 ZAC 57.06 ETC 160.91 CLP 29.34
PLANETC(ENTRIC CONIC
C] 261.661 VHL 16.176 0LA 4.99 RAL 4.7_ RAO 6571.5 VEL 19.570 PTH ].II VHP ?5.506 0PA -18.76 RAP 3?4.66 ECC 5.3063
LNCH AZMTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ)4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 6 4? 41 79_6.94 -28._6 91.10 269.77 88.16 7 3! 28 ?326.9 -28.22 92.44
90.00 19 55 11 52(W3._4 ?6.86 237.51 264.09 _0,68 ?1 22 5_ 4660,2 25.30 229.19
100.00 9 6 ?3 ?656.99 -79.85 71.]1 _69.3_ 88.33 _ 50 40 2057.0 -?9.76 62.50
100.00 ?1 14 11 5005.43 _8.43 718.48 _63.79 B0.34 ?_ 37 36 4405.4 26,80 210.05
_10.00 9 _ 1 ?4?6.53 o34.16 53.94 _69.45 88.81 I0 0 _7 |_26.5 -]3.95 44.70
]IO.O0 22 17 ? 480_.65 32.67 L_02.66 _62.91 79.35 _3 37 1! 4_0_.7 30.86 !93.9_
OIFFERENTIAL CORRECTIONS MIO-CCURS_E EXECUTION _CCURACY ORBIT 0ETERMINATION ACCURACY
TDE -.9978 TR_-?.3870 TC3 -.1466 B_U .5150 `%T 1034.5 S_ 482.0 `%3 32.9 ST 435.8 SR 429.5 SS 424.4
ROE-!.!943 RRA .6389 RC} -.0|37 FAU .01076 RRT -.0462 RRF .04_3 RTF -.7056 CRT .7078 CRS .7734 CST .9940
FGE .4700 FRA .9072 FC3 -.0356 BSP 2710 ,5(,8 1141.3 R'Z3 -.0007 R13 .7057 LSA 700._ MSA 251 .4 SSA ]5.1
BCE 1.5567 BRA _.4710 e(3 .147_ FSP -73 ,_I 1034.8 `%? 481.4 THA !78.43 EL] 564.8 EL2 2]_.6 ALF 44.]J
LAUNCH 0ATE NOV _6 196_ FLIGMT TIME 92.00 ARRIVAL CATE FEB 16 1969
HELIO(ENTRIC CONIC 01STANCE 159.226
RL 147.63 LAL .00 LOL 63.81 VL 19.175 GAL 25.63 _7L 97._9 HCA 51.09 SMA 92.79 ECC .69634 INC 2.7154 V! 30.180
RP 107.51 LAP Z.!! LOP !I4._6 VP 32.2?9 GAP -4_.56 AIP 88.79 TAL 166.56 TAP 2J7.64 RCA 79.!0 _PO I_6.47 V2 3S.249
RC 90.975 CL 3.02 CP -.9_ 74L 56.]7 ZAP 27.93 ETS 176.91 7AE 129.98 ETE 187.07 ZAC 5_.91ETC _61.36 CLP 27.91
PLANE TOCENTRIC CONIC
C] 241.402 VHL 15.537 CLA §.75 RAL 5.68 RA0 6571.4 VEL 19.045 PTH 3.09 VHP _4.595 CPA -17.73 RAP ]26.49 ECC 4.9729
LNCH AZMTH LNCH TIE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 6 40 47 2939.94 -28.73 97.05 ?69.79 87.69 7 _9 47 2339._ -29.25 83.39
90.00 ZO 4 44 5?25.66 26.45 ?35.06 263.89 79.51 21 31 50 46?5.7 24,74 226.81
I00.00 8 4 51 2668.70 -79.82 77.18 _69.86 87.88 9 49 !9 L;_69.7 -?9.90 63.57
100.00 21 23 ?2 4972.03 78.02 716.08 ?63.56 79.14 2? 46 14 4372.0 26.24 Z07.73
II0.00 9 19 19 2435.62 -34.15 54.65 ?70.02 88.39 9 59 55 1835.6 -34.00 45.40
110.OO ?2 25 22 4777.88 52.26 L_30.35 _62.57 7_.04 23 45 0 4377.9 }0.29 191.70
CIFFERENTIAL CORRECTIONS MI0-EOURSE EXECUTION _CCURACY ORBIT DETERMINATION ACCURACY
TCE-J.0059 TRA-?.4II7 TC] -.1551 BAU .50_9 ._T 1081.1 .S/_R 484.9 ,%3 35.4 ST 457.9 SR 4}0.6 SS 442.2
RCE-J.1579 RRA .6165 RC] -.0149 F_U .01087 RRT -.0462 RRF .0426 RTF -.7ZI_ CRT .706S CRS .7743 CST .9937
r_E .4887 FR_ .9379 FC3 -.O388 BSP 2875 S(,B 1184.9 R"Z_ -.0009 RI3 .721_ LSA 7?4.6 MSA 255.9 SSA 15.3
BOE J .53OO BRA 2.489? BC3 .1558 F._ ° -80 `%1 1081.4 `%_ 4_4 .? THAI 7_.5| ELI 590.9 EL2 240.2 ALF 42,52
LAUNCH OATE NOV _6 1969 FLIGHT TIME 84.00 ARRIVAL CATE FEB 18 !969
HELIOCENTRIC CONIC DISTANCE 165.I86
RL !47.63 L4L .OO LOL 63.81 VL I9.749 G_L _4.5_ AZL 87.L_'Z h_A 54.33 SMA 94.26 ECC .66!5! INC 2.7_!7 V! 30.190
RP 107.50 LAP ?.76 LOP IlS.IO VP 3E.577 GAP -40.76 AZP 88.38 TAL I65.66 TAP 719.99 RCA 31.91APO I56.61 v2 35.253
RC 78.80? GL 3.35 GP -.95 ZAL 55._5 ZAP _6.5_ ET$ 176.84 ZAE J_O.18 ETE 187.53 7AC 60.57 ETC 161.79 CLP 26.51
PLANETC(ENTRIC CONIC
C3 277.777 VHL 14.976 0LA 6.50 RAL 6.60 RAO 6571.3 VEL 18.550 PTH 3.05 VHP _3.711 0P_ -]7.!9 RAP 329.33 ECC 4.6663
LI'_ AZMTH LNCH TIME L-I TIMI_ INJ LAT INJ LONG INJ RT AS( INJ _Z]4TH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG
90.00 6 38 4? 2957.13 -78.19 9"Z.94 270.21 87.24 7 27 54 7352.1 -Z8.2H 54.2d
90.00 _O I4 6 5190.63 26.00 _37.60 ?63.63 78.36 _l 40 37 4590.6 74.!3 224.42
1(30.OO 8 3 9 ?679.80 -29.79 7_.00 _70.30 87.45 8 47 48 L_L179.9 -29._3 64.20
IOO.OO ?1 37 ?1 49_.?O 27,56 _13.67 _63._6 77.95 Z_ 54 39 4339.2 Z5.62 205,40
110.00 9 18 _8 2444.07 -34.13 55.31 Z70.50 88.00 9 59 l? I944.1 -34.03 46.06
110.(30 78 33 31 4746.69 31._(] 198.04 _6E.|6 76.74 23 5? 38 4146.7 29.65 I_9.49
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY
TOE-I.OJ_9 TRA-?.4380 TO3 -.1647 B*U .49|5 `%T I|31.I Sr_R 487.0 `%3 3_.! ST 491.8 SR 432.2 55 460.7
ROE-I.II|5 RRA .5937 RC3 -.0169 F_U .01089 RRT -.0456 RRF .04_6 RTF -.7361 CRT .7059 CRS .7753 CST .9935
FOE .5074 FRA .9697 FC3 -.0423 BSP ?990 _ 1_31.5 R_3 -.0014 RI3 .736l LSA 750.6 MSA _59.9 SSA !5.5
BOE 1.5058 BRA 2.509? BE3 .1650 FSP -86 ,%1 1131.4 ,%? 486.4 THAI 78.62 ELI 599.5 EL2 246.5 ALF 40.62
193
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69
LAUNCH CATE NO_V 26 1968 FLIGMT TIME 86.00 ARRIVAL CAT£ FE_ 20 1969
HELIOCENTRIC CONIC OISrANCE 171 .239
RL 147.63 LAL .00 LOt. 63.81 VL 20.290 GAL 23.47 AIL 87.16 H(4 57.57 _MA 95.73 ECC .63708 INC 2.8428 V| 3_.]_0
RP 107.49 LAP 2.40 L_ o 121.35 VP 32.911 GAP -39.04 4ZP 88.47 TAL 164.77 TAP 222.35 RCA 34.74 4PO 156.72 V2 35.255
RC 76.644 GL 3.69 GP -.98 ZAL 54.1H ZAP 25.13 ET5 176.75 ZAE 13(].45 ETE 188.02 ZAC 62.36 ETC 162.20 CLP 25.11
PLANCTC(ENTR IC CONIC
C3 205.629 VHL 14.340 CLA 7.24 RAL 7.47 RA0 6571.2 VEL JB.OB2 PTH 3.01 VHP 22.854 CPA -16.62 RAP 330.J7 ECC 4.384!
LNCH A?MTH LNCH TIE L-I TIME INJ LAT INJ LONC INJ RT A_ INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ Z LONG
90.00 6 36 26 2963.84 -28.15 93.60 270.55 86.82 7 25 50 2363.8 -28.30 85.14
90.00 20 23 18 5155.12 25.48 730.12 263.31 77.22 21 49 13 4555.1 23.47 222.03
10(1.00 8 I 15 2690.29 -29.76 73.78 270.65 87.04 8 46 5 L_90.3 -79.85 64.97
I00.00 21 4| I0 4903.90 27.05 211.25 262.90 76.77 23 2 54 4303.9 24.96 203.07
110.00 9 17 25 2451.9! -34.11 55.92 270.89 87.64 9 58 17 Ifl51.9 -34.06 46.67
110.00 22 41 29 4715.05 31.2H 195.72 261,71 75.46 24 0 4 4115.0 28.97 187,28
OIFFERIENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY ORBIT OETERMIN4 TICN ACCURACY
TOE-I,O273 TRA-2.4646 TC3 -.1736 BAU .48Ol SGT ll_4.0 _ 4_._ _(s3 4J,0 ST 507.3 ,T_ 433.1 SS 479.9
ROE-I,0702 RRA .5706 R(3 -.0]_8 FAU ,0J0_N_ RRT -,0445 I_ ,0424 RTr -.7503 CRT .7054 CRS .7764 CST .9933
rOE .5273 FRA 1.0023 FC3 -.0462 85P 3083 ._G8 1280.8 R_3 -.0022 RI3 .7504 LSA 778.3 MS} 263.5 SS4 15.7
(_CE 1.4835 BRA 2.5298 8C3 .1747 fSP -93 _I I|84.2 _2 487.9 THA I78.73 ELI 6]7.6 EL2 252.2 ALF 38.66
LAONCH 0ATE MOV 26 1968 FLIC._T TINE BS.00 ARRIVAL Ca TE FEe 22 J969
H_LIO(ENTRIC CONIC
RL 147.63 LAL .{30
RP 107.48 LAP 2.53
RC 74,503 GL 4.05
PLANETOCENTRIC CONIC
C3 l@9.870 VHL 13.77_
LNO4 A_MTH LN_H TIME
9(3,00 6 3_ _9
90.00 20 32
IO0.O0 7 59 1!
1(30.OO 2! 49 50
IlO.O0 9 16 13
lJO,O0 22 49 17
_ISTAN(E |77,384
LCL 63.81 VL 20.799 GAL L_'_.4B AZL 87.|0 HCA 60._2 S_A 97.L>0 ECC .61316 INC 2.8996 Vj _.180
LCP 124.60 VP }3.229 CAP -37,40 AZP _t8.59 TAL 163.90 TAP 2_4,7_ R(A 37,60 APO 156.80 V2 35.257
GP -1.02 ZAL 53.15 ZAP 23.76 ETS 176,64 7AE J30._0 ETE IF_.54 7A( 64.16 ETC 162.59 CLP 23.74
OLA 7.98 RAL 8,29 RAO 6571,0 VEL 17.64I PTH 2,98 VHP 22.022 CPA -16.03 R4P 332.02
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A_MTH ]NJ TIME PO (ST TIM INJ 2 L4 T INJ 2 LONG
2975.03 -28.1| 94.6l 270._O 86.4l 7 23 _4 2375.0 -28.3I _5.95
5119.09 24.92 227.63 262.94 76.10 2I 57 39 45J9,1 22.76 219.63
2700.26 -29,72 74.52 270,9! 86.65 8 44 11 2100.3 -29.87 65.72
4869.!0 26.49 _8.8I 262.50 75.6J 23 I0 59 4269.1 24.25 200,73
2459.19 -34.09 56,49 271.18 87.1W3 9 57 12 1859.2 -34.09 47.24
4652.93 30.71 193.39 261.EO 74.19 24 7 L>O 4082.9 28.24 185.O6
ORBIT CETER'MINATION 4CCURACY
ST 553,9 SR 433,3 SS 50_.6
CRT ,7138 CRS .7789 CST .9942
LSA 823.7 MSI 265.3 SS4 16.Z
ELI 654.7 EL2 256.7 ALF 35.41
OIrrERENTI_L CORRECTIONS
TOE-I.0870 TRA-2.5387 TC3 -.I935 BAU .4940
ROE-I,0286 RRA .5478 RC3 -.OL:_09 rAU .01078
rOE .554| rRA 1.0419 rE3 -.0492 B._P _°024
80E J.4966 BRA 2,597! BC3 ,I946 rSP -88
ECC 4.124_
MIO-COORS[ EXECUTION _CCURACY
S(17 !274.7 _ 4_9.0 5G3 44.3
RRT o.0338 _Rf .0394 RTF -.7624
S6B 1365.3 R'd3 -,0097 RI3 ,7625
SGI 1274.8 S(,2 488,7 THA J79.13
LAUNCH DATE NOV 26 1968 fLIGHT TIME 90.00 ARRIVAL CATE rE6 74 J969
HELIC_ENTRIC CONIC
RL 147.63 LAL .00
RP _O7.4_ LAP 2.66
RC 72.381GL 4.42
PLANE TOCENTRIC CONIC
C3 175,296 VHL 13.240
LNCH AZMTH LNCH TIME
90.00 6 31 19
90.00 20 4! 11
100.00 7 56 54
100.00 21 58 17
110,00 9 14 48
llO,O0 22 56 53
OIFFERENTIAL CORI_ECTIONS
TCE-J.O088 TRA-2.4730 TO3 -,183P BAU ,4342
RCE -.9883 RRA ,5233 RC3 -,0_35 FAU .01J43
rOE .5642 FRA 1.0649 rC3 -,0564 05P 4271
OOE 1.4123 8RA 2.5277 OC3 ,1_53 FSP -120
OlSTANCE 183.59_
LOL 63._I VL 21.279 GAL 21.52 AZL 07.05 HCA 64.07 SMA 98.66 EC( .58913 IN( 2.9530 Vl 30.180
LL"_ 127.85 VP 33.533 GAP -35,82 AZP _8.71 TAL 163,05 TAP 227.12 RC4 40.48 APO 156.84 V2 35.258
GP -I.06 ZAL 52.18 ZAP 22.39 ETS 176.49 7AE 131.24 ETE I_9.08 7AC 65.98 gTC 162.96 CLP 22.37
CLA _.71RAL 9.06 RA0 6570.9 VEL 17.223 PTM 2.94 VHP 21.2110PA -15.43 RAP 333.88 ECC 3.8849
L-I TIME INJ LAT INJ LL-_WC INJ RT A_C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_IG
2985.62 -28.06 95.38 270.94 86.03 7 21 4 2385.6 -28.32 86.73
5082.49 24.30 225.13 262,50 74.99 22 5 54 4482.5 22.00 217.21
2709,60 -29.68 75.21 271.07 86.29 8 42 3 2109.6 -29.88 66.41
4833,74 25,87 206,37 262.03 74.47 23 1_ 51 4233,7 23,48 J9_.38
2465.81 -34.07 57.00 271.37 87.OO 9 55 54 1865.8 -34.1I 47.76
4650.29 30.08 191.05 260.63 72.94 24 14 23 4050,3 27,45 182.85
MI0-COUR_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SGT 1264.7 sr.,R 489.2 $63 47.3 ST 544.3 SR 433.2 SS 515.7
RRT -.050! _ .0438 RTF -,7785 (RT .6973 CRS .7777 CST .9920
SGB I356.1 R_d3 .0021 RI3 .7785 LSA 822.7 MSA 270.1 SSA 15.H
,_C,! 1265.0 :_T.,2 488.5 THA I78.70 EL] 644.3 £L2 262.3 ALF 35.86
LAUNCH CATE NOV 26 1!_58 FLIO-IT TIME 92.00 AREIVAL CATE FEB Z6 1969
HELIOCENTRIC CONIC
RL 147.63 LAL ,00
RP 107.48 LAP 2.77
RC 70.2fli GL 4.._O
PLANE TOCENTRIC CONIC
C3 161.918 VHL 12.725
LNCH 47MTH LEH TIME
90.00 6 28 26
90.00 20 49 55
100.00 7 54 24
1OO.00 22 6
110.00 9 13 12
_lO.O0 23 4 20
OIFFERENTIAL CORRECTIONS
TDE-l.0335 TR_-2.5092
RCE -.9475 RRA .4999
FCE .5884 FRA 1,102I
OOE 1.4021 0RA 2.5585
0ISTANCE 189.895
LOt. 63.B! VL 21.731 GAL 20.62 _7L 87.00 _C_ 67.32 SMA 100.1] ECC ,56692
LC_ 131.10 VP 33.82_ GAP -34.3I AZP 88.84 TAL 162.22 TAP 229.53 RCA 43.35
GP -l.I0 ?AL 51.26 ZAP 21.O4 ET5 176.31 /AE 131.75 ETE 189.66 7_C 67,8I
OLA 9.44 RAL 9.B0 RiO 6570.8 VEL 16.830 PTH 2.91 VHP L_].426 CPA -14,81
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIME PC. CST TIM
2995.82 -28.01 96.13 271.D0 85.66 7 18 22 2395.8
5045.29 23:62 222.62 262.02 73.9J 22 14 ] 4445.3
2718.53 -29.64 75.87 271.14 85,94 8 39 43 2118.5
4797.Bl _5.19 203.9"2 261.51 73.35 23 26 36 4197,8
2471.97 -34.04 57.48 _71.47 86.72 9 54 24 1B72,O
4617.|3 29.40 I88.72 _60.02 71.7J 24 21 17 4017.I
MI0-COL_S£ EWIECUTION ACCURACY
TO3 -.1963 BAU .4287 _,T 1333.4 _,R 4_8.4 S(.3 50.9
RC3 -.0261FAU .01149 RRT -.0454 RRF .0423 RTF -.7903
FC3 -.0614 09 4061 SGB 14L:_O.O R'23 -.0008 RI3 .7903
eC3 .1980 F9 -126 $61 1333.6 SG2 487.8 THA 178.90
/NC 3.0035 vI _.:80
APO 156.86 V2 35.259
ETC 163.31 CLP 21.0Z
RAP 335.73 ECC 3.664_








ST 578.7 SR 432.1 SS 538.F
CRT ,7001CRS .7793 CST .9922
LSA 858.5 MSA 271.7 SSA 16.0
ELI 671.5 EL2 265.9 ALr 33.53
194
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-693
LAUNCH CATE _DV 26 1968
HELICwCENTRIC CONIC
RL 147.63 LAL .00
RP 107.49 LAP Z.8_
RC 68.Z09 GL 5.?I
PLANE TL-_ENTRIC CONIC
C3 149.590 VHL 12.?31
LNCH AZNTH LNCH TIME
_.00 6 Z5 18
90.00 ?0 5_ 37
lO0.BO 7 51 41
100.00 ?? I4 50
llO.O0 9 II 23
FLIGHT TIME 94.00 ARRIVAL GATE FE_ Z_ 1969
DISTANCE 196.Z61
LL"_. 61.@I VL ??.157 GAL 19.76 ATL 06.95 HCA 70.56 S_A
LOP I14.35 VP 34.096 GAP -32.96 AZP 89.99 TAL 151.40 TAP
GP -i.14 ZAL 50.)9 lAP 19.71 ETS 176.09 ZAE 137.36 ETE
101.54 ECC .54474 IN( 3.0517 Vl 30.180
Z]1.97 RCA 46.23 APO 156.85 V2 35.759
190.ZB ZAC 69.66 ETC 163.64 CLP 19.67
0LA 10.17 RAL 10.49 RAO 6570.6 VEL 16.46(] PTH ?.97 VHP
L-I TIME INJ LAT INJ LONG IN] RT ASC INJ AZMTH IN] TIME
3005.61 -27.96 96.94 ?70.97 05.30 7 15 Z4
5007.45 ?2.99 2?0.09 761.49 7Z,05 ?? 21 59
Z777,01 -79.60 76.50 771.I? 05.52 9 37 8
4761.79 ?4.45 ?01.45 ?60.95 77.25 73 34 11
?477.64 -34.D? 57.°/Z 771.49 96.46 9 5? 40
19.663 0PA -14.19 RAP 337.59 ECC 3.4619






J )903,4 Z5.73 178.47
CR_|T 0ETERMINATION ACCURACY
ST 607.? SR 430.3 5S 559.6
CRT .7000 CRS .7007 CST .99?0
LSA 990.0 MSA 773.1 SSA 16.1
ELI 693.9 EL? ?69.9 ALF _1.69
110.00 23 I1 38 4503.41 29.65 106.37 ?59.37 70.5I ?A 20
OIFFERENTIAL CORRECTIONS MI0-COUR,,_E EXECUTION ACCURACY
TCE-I.0420 TRA-?.5774 TC3 -.2050 BAU .414J ,_,)T 1391.7 _ 496.0 563 54.8
ROE -.9070 RRA .4763 RC3 -.0290 FAU .0116_I RRT -.04)9 I_ .04|5 RTF -.8077
FOE .6115 FRA 1.1393 FC3 -.0676 B,_ 4?44 ,_T,B 1474.3 I_3 -.OO14 RI3 .8022
BCE 1.3814 BRA ?.5719 BC3 .L:_07J FSP -136 S(,I l)9J.8 SG2 486.2 THA 179.00
LAUNCH CA TE NOV 26 1969 FLIGHT TIME 96.00 ARRIVAL CA TE MAR Z 1969
HELIOCENTRIC CONIC 01STANCE 202.690
RL 147.63 LAL .00 LOL 63.8I VL L_.$57 GAL |8.93 AZL B6.gO HCA 7}.01 SMA IO?.i ECC .57323 INC }.09_0 Vl ]0.18(I
RP 107.49 LAP 2.98 LCP 137.60 VP 34,357 GAP -31.46 AlP 89.|4 TAL 160.61 TAP 234.42 RCA 49.09 APO I56.0l v? 3§.757
RC 66.I67 GL 5.63 GP -I.I9 ZAL 49.55 lAP J8.38 ETS 175.79 ZAE 133.06 ETE |90.94 ZAC 71.51 ETC 163.95 CLP 18.34
PLANET(XENTRIC CONIC
C} 139,237 VHL 11.757 OLA 10.90 RAL 11.J3 RA0 6570.5 VEL I6.|Jl PTH 2.83 VHP 18.927 OPA -J3.54 RAP 3]9.45 ECC 3.275P
LNC_4 AZMTH L_H TIME L-I TIME IN] LAT IN] LONG IN] RT A,._ IN] A_WTH INJ TIME PO C$T TIM IN] ? EAT INJ ? LONG
90.00 6 ?I 56 3015.07 -27.90 97.53 270.85 84,96 7 12 11 2415.1 -78.31 8_.H8
90.00 ?I 7 1 496_,94 22,08 717.55 260.9_ 71.81 22 29 50 4368.9 19.39 209.91
1(30.OO 7 49 44 2735,13 -29.55 77,10 271.01 05._ 8 34 19 2135.1 -?9.89 68.31
10(3.OO Z2 22 54 4724.11 23,66 I98.98 260.35 71.17 23 41 39 4124.1 L::_.07 191.29
110.00 9 9 21 2482,89 -34.00 58.3_ 271,40 86.22 9 50 44 1897.9 -34.I5 49.09
||_.00 23 I8 47 4549.|_ _7,85 J84,0_ _58,67 69,3_ 2A 34 36 3949.1 ?4.78 176,_(]
OIFFERENTIAL CORRECTIONS MI0-COLME EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TDE-I.O§07 TRA-2.5441 TC3 -.2137 BAU .3994 SGT 1452.2 S(,R 484.4 $_] 59.1 ST 637.1 SR 4?7.9 SS 582.0
ROE -.B669, RRA .4528 RC3 -.03_)0 FAU .OIIB9 RRT -.04_ _ .0405 RTF -._I 35 CRT .7001 CRS .7021 CST .99! 7
FOE .6359 FRA 1.1759 FC3 -.0744 BSP 4425 S(,.IB1530.8 R'Z3 -.00?O RJ3 .8135 LSA 9?3.2 MSA ?73.9 SSA 16.3
80£ J.3671BRA 2.584J BC3 .2161FSP -148 .SGI 1452.3 $62 483.9 THA 179.10 ELI 717,9 EL? 77!,1 ALP 29.86
LAUNCH DATE NOV 75 196_ FLIGHT TIME 90.00 ARRIVAL GATE MAR 4 1969
HELIOCENTRIC CORIC
RL |47.6} LAL .00 LOL 63.9J VL
RP 107.49 LAP 3.06 LOP 140.85 VP
RC 64.161 GL 6.07 GP -I._5 7AL
PLANE TOCENTRIC CONIC
C3 177,791VHL 11._4
LNCH AZMTH LNCH TIME INJ LAT
90.00 6 18 10 -27,85
90.00 21 15 ?5 21.73
lOO.OO 7 45 31 -29.5J
100.00 27 30 57 22.80
!I0.00 9 7 5 -}3.98
IlO.O0 Z3 25 48 26.99
O/FFERIZNTIAL CORRECTIONS
TDE-I.0570 TRA-2.5563 TC3 -.2714 BAU ._I_
ROE -.8272 RRA .4295 RC3 -.0353 FAU .O|214
FOE .6613 FRA 1.2143 FC3 -.0823 BSP 4673
BOE 1.342! _A 2.5_I BC3 .Z742 F_P -I6J
01STANCE 209.177
22.934 6AL 18.14 AZL 86.06 MCA 77.06 SMA 104,34 ECC .50239 INC ].1427 Vl _0.180
34.604 GAP -_O.ll AlP 89._] TAL 159.05 TAP 236.91 RCA 51.92 APO 156,75 V2 35.256
40.77 ZAP 17.06 ETS 175.47 ZAE I}].06 [TE 191.65 7AC 71._0 ETC 164.75 CLP 17.01
CLA 11.63 RAL II.7_ RA0 6570.4 VEL 15.78] PTH 2.80 VHP 18.207 OPA -12.99 RAP 341.30 ECC }.I029
L-I TIME IN] LONG IN] RT "A,_C IN] _7MTH IN] TIME PO CST TIM IN] ? LAT IN] 2 LONG
_074.76 99.I9 ?70.65 84.63 7 9 4? ?4?4.3 -28.30 89.56
49_9.77 214.99 260._O 70.81 27 37 35 43?9.7 IB.4_ 207.46
?742.94 77.67 ?70,82 85,00 0 31 I4 7147.9 -79.09 68.99
4686.28 196.49 259.70 70,13 73 48 59 4086.3 19.89 198.91
2487.73 58.71 271'23 85.99 9 A8 33 J8d7.7 -34.16 49.47
4514,76 JB1._ 257._4 68,18 24 4l ? 3914.3 ?3.79 173.9_
MIO-OOURSE EXECUTION ACCURACY ORBIT OE TE_INATION ACCURACY
._T,T 1512.4 5(T,,R 481.2 5(,3 63.6 ST 666.9 SR 4?4.5 SS 604.9
R_T -.0404 RRF .0395 RTF -.8244 CRT .7000 CRS .7936 CST ,9915
St,,B 1587.1R_3 -.00_4 R]3 .8244 LSA 956,B MSA 274.2 SSA 16.3
_I 151_._ _IC,_ 4_0.8 THA 179.19 ELI 747.| EL_ 277.4 ALF 78.14
LAUNCH DATE NOV 26 1969 FLIGHT TIME I00.00 AREIVAL DATE MAR 6 !969
HELIOCENTRIC CONIC
RL 147.63 LAL .00
RP 107,50 LAP 3.14
RC 62.195 GL 6.53
PL_NETC_ENTRIC CONIC
C3 118.155 VHL I0.810
LNCH AZMTH LNCH TIME
9O.OO 6 14 L_
90.00 21 23 43
I(30.00 7 42 3
I0(].00 _'_ _ 44
llO.O0 9 4 35
JlO.O0 23 32 41
CIFFER_NTIAL COR_CTIONS
TOE-1.0663 TRA-2.5694 TC3 -.2296 BAU .3679
ROE -.7879 RRA .4065 RC3 -.0_88 FAU .0I_4J
FOE .6887 FRA I._548 FC3 -.0909 OSP 4853
BO£ 1.3E58 BRA 2.6014 BC3 .2329 r,_ -175
DISTANCE 71_,717
LOL 63.81 VL 23._89 GAL 17,_ _tL 86.81 h_A _O.31 ._A 105.70 ECC .48226 INC ].106] Vl 30 .leo
LOP 144.I0 VP 34,837 GAP -_.B_ AA'P 89.46 TAL 159.11 T_P 739.41 gCA 54.72 APO 156,67 V2 35.753
GP -1.31ZAL 48.04 ZAP 15.75 ETS 174.96 ZAE 134.77 ETE 197.47 ZAC 75,76 ETC 164.53 CLP 15.69
OLA 12.35 RAL 1_._7 RAO 6570._ VEL 15.476 PTH 2.76 VHP 17.503 0PA -t?.73 RAP 343.16 ECC ?,9445
L-I TIME INJ LAT INJ LONG IN] RT A._C IN] A_TH INJ TIME PO CST TIM IN] ? LA T IN] ? LONG
3033._B -27,79 9_,85 _70._ 94,_| 7 4 56 _433.3 -_.79 90.??
4999.78 L_.3I 212.42 259.65 69.84 22 45 13 4?99.9 17.39 ?04.97
2750.5_ -_9.46 78._3 270.54 84.71 8 27 53 2150.5 -79,99 69.45
4647.77 21.99 193.99 259.01 69.I_ 2_ 56 17 4047._ 1_.86 J86.51
7492,76 -]3.95 59,06 _70,98 85.79 9 46 7 1997.3 -34.I6 49.02
4478.79 26.07 179.33 _57.17 67.07 _4 47 L_3 3878.B 22.74 171.76
MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
_T 1577,1 _ 477._ ,_ 6d.5 ST 699.4 SR 4?0.5 $S 6?9.2
RRT -.0379 RRF .O3BI RTF -.8345 CRT .7000 CR5 .7853 CST .9913
S(,B 1647,B R'_3 -,00}3 Rl3 ;8346 LSA 993.3 MSA 273.7 $SA 16.5
_| J577.} $(,2 476._ THA J79.?B _LI 769.1 EL? _7Z._ ALr 26.42
195
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH CATE NC_V ?6 1968 FLIGHT TIME 102.00 ARRIVAL OATE MAR 8 1969
HEL IL"WCENTRIC CON|( 0ISTANCE 222.305
RL ]47.63 LAL .00 LL"W.. 63.81 VL 23,622 GJL 16,66 AZL 86.77 MCA 83.$5 SMA 107.03 ECC ,46784 INC 3.2791 Vl 30.18O
RP IO7.51 LAP 3.21 LOP 147.35 VP 35,057 GAP -27.57 AZP 99.64 TAL 158.39 TAP 241.94 R(A 57,49 APO 156.57 V? 35.250
RE 60.278 GL 7.OO GP -I.38 ZAL 47.36 ZAP 14.44 ETS 174.37 2AE 135,78 ETE |93.25 ?A£ 77.14 ETC 164.80 CLP 14.38
PLANETC(ENTRIC CONIC
C3 109.296 VHL 10.454 CLA 13.08 RAL 12.78 RA0 6570.J VEL J5.187 PTH 2,73 VHP 16.823 0PA -II,56 RAP 345.01ECC ?.7987
LNCH ATMTH LNCH TIE L-I TINE INJ LAT IN2 LONG INJ RT ASC INJ ATMTH INJ TIM[ PC) (ST TIM INJ ? LATINJ ? LONG
90.00 6 10 8 3042.22 -27.72 99.49 ?69.98 83.99 7 0 51 2442.2 -28.27 90.87
90.00 71 31 58 4849.07 19.34 ?09.83 258,95 68.90 22 52 47 4749.1 16.30 202.47
]00.00 7 38 17 ?757.96 -29.42 78.78 270.17 84.43 8 24 15 2158.0 -29.88 70.01
lOO.OO 22 46 31 4608.56 L_O.97 19|.49 738.79 68.15 74 3 19 4008.6 17,77 184.11
110.00 9 ! 49 ?496.56 -33.93 59.39 270.64 85.59 9 43 ?6 1896.6 -34.17 50.16
110.00 ?3 39 ?8 4442.73 ?5.09 I76,99 256.37 65.99 ?4 53 30 3842.7 71.63 169.54
OlFFERENTIAL CORRECTIONS NI0-COUR,_E [YJECUTION ACCURACY ORBIT OETERMINATION ACCURAC¢
TOE-J.0733 TRA-?.5779 TC3 -.7367 BAU .3514 f_T 1641.6 _ 477.4 SG3 73.9 ST 73J.8 .SR 415.7 55 654.2
ROE -,7492 RRA .38_ RC3 -.0426 FAU .01272 RRT -,0357 RRF .0368 RTr -.8443 CRT ,7014 (RS ,7871 CST .991I
FOE .7175 FRA J.2967 FC3 -.IO08 85P 5094 _ |708.2 R_3 -.0040 R13 ._443 LSA 1030.4 MSA ?72.6 SSA 16.5
BOE 1.3089 BRA 2.6064 BC3 .2405 FSP -J9| SGI |641.7 ,_G2 472.1 THA 179.36 ELI 796.4 EL? 272.3 ALF 24.82
LAL.N'qCH OATF" NOV 26 l_8 FLIGHT TINE 104.00 ARRIVAL DATE MAR J(] 1969
H£LIC(ENTRIC CONIC
RL |47.63 LAL .OO
RP 107.57 LAP 3.77
RC 58.417 GL 7.50
PLANE TCXENTRIC CONIC
C3 101.146 VHL 10.O57
LNCH AZMTH LNCH TIN_
90.00 6 S 35
90.00 21 40 10
JOO,OO 7 _4 13
I(30.00 72 54 13
110.00 8 58 48
110.00 ?3 46 7
OIFFERENTIAL CORRECTIONS
TOE-I.0803 TRA-2.5837 TC3 -.7429 BAU .3345
ROE -,71J0 RRA .3616 RC3 -.0466 FAU .01308
rOE .7483 FRA 1.3404 FC3 -.J120 BS,P 5348
B0E 1.2933 BRA ?,6089 BC3 .7474 FSP -?0B
DISTANCE Z>28.935
LOL 63.81 VL 23,935 6AL 15.96 AZ1. 86.73 HCJ 86.80 SMA 108.33 ECC .44415 IN(: 3.2713 vl ]O.180
LOP I50.60 VP 35.265 GAP -_6.37 AZP 89.82 TAL 157.70 TAP 744.50 RCA 60.?? APO 156,45 V? 35.746
GP -1,45 ZAL 46.73 ?AP 13.14 ETS |73,61ZAE 136._0 ETE 194.15 2AC 79.02 ETC 165,O5 CLP 13.06
OLA 1_.8! RAL 13.23 RAO 6570.0 VEL |4.9|6 PTH 2.69 VHP 16.164 OPA -10,88 RAP 346.85 gEE ?.6646
L-I TIME IN| LAT IN| LONG IN| RT A,$_ rNJ AZMTH IN| TIME PO CST TIM IN| ? LAT IN| 2 LONG
3051.18 -27._ |00,14 269.5? 83.67 6 56 ?6 7451.2 -?8.?5 91.57
4807.57 |B.]O L_07.73 258.23 68.01 73 0 17 4L_07.6 15.15 399.96
_765._6 -L>9.37 79.32 269,73 84.14 8 L_ 38 2165.4 -_9.87 70.55
4568.6? 19,89 188.97 257.54 67.21 24 iO ?? 3968,6 16.63 181.69
2500.68 -33.91 59.71 2?0.22 85.40 9 40 ?9 1900.7 -34.17 50.48
4406.07 _4.06 174.64 _55,55 64.95 ?4 59 33 3806.3 L_0.48 167.33
MI0-COURSIE EW_CUTfON ACCURACY ORBIT OETERMINATION 4CCURACY
SGT |707.4 ,_ 466.7 SG3 79.7 ST 765.4 5R 410.0 55 680.5
_T -.0333 _ .0354 RTF -,_536 CRT .7073 CRS ,7890 CST .9909
1770.0 R'_3 -.0047 R|3 .8536 LSA 1069,3 MSA ?70.9 5SA 16.6
.T_1 1707.5 S_? 466.5 THA 179.44 ELI 8?5.0 EL2 770.8 ALF 23.77
LAUNCH OAT[ NOV ?6 1968 FLIGHT TIM£ 106.00 ARRIVAL CArE MAR I? 1969
HELIOCENTRIC CONIC
RL 147.63 LAL .0_ LOt. 63.81 VL
RP 107.53 LAP 3.31 LOP 153.85 VP
RE 56.605 GL _.02 GP -1.53 _AL
PLAMETOCENTRIC CONIC
C3 93.651 VHL 9.677
LNCH AZMTH LNCH TIM[
90.00 6 0 40
90.00 21 48
I00.00 7 29 49
I00.00 23 I 53
110.00 8 5_ _'9
110.00 ?3 5? 41
OIFFERENTIAL CORRECTIONS
TOE-I.0875 TR4-?._875 TC3 -.248_ BAU ,3|76
ROE -,6734 RRA .3399 RE3 -.0_O7 FAU ,0|347
FOE .7813 FRA 1.3862 rE3 -.1245 BSP 5600
OOE 1.2791 ORA ?.6097 BC3 .7537 FSP -??6
LAUNCH OATE NOV ?6 1968
OISTAN(£ 235.603
24.229 GAL 15.30 IZL 86.69 HCA 90.04 5_A 109.60 ECC .42619 INC 3.3333 VI 30.180
35.461 GAP -75.20 AZP 90.00 TAL 357.05 TAP 247.09 RCA 62,89 APO 156.33 v2 35.241
46.15 ZAP 11.84 £TS 172.63 ZAE 138.14 £T£ 395.15 ZAC 80,93 ETC 165.29 CLP 11.75
OLA 14.54 RAL 13.64 R40 6569.8 VEL 14.663 PTH 2.66 VHP 15,523 CPA -10.21 RAP 348.69 ECC ?.5413
L-I Till[ IN| LAT IN| LONG IN| RT A,_ IN| A;_=4TH IN| TIM[ PO CST TIM IN| ? LAT IN| ? LONG
3060.79 -77.59 100.80 268.98 83.35 6 51 41 2460.3 -78.72 92.19
4765.75 17.?O L_O4.61 757,48 67.15 ?3 7 45 4165,2 13.96 197.43
2772.8? -29.31 79.87 769.L>0 83.86 8 16 1 2172.8 -29.85 71.11
4527.95 18.79 186.44 256.76 66.32 ?4 17 21 3928.0 15.43 179.76
2504.73 -33.89 _.03 269.7_ 85.72 9 37 14 1904,7 -34.18 50.79
4368._O ??.96 172.30 ?54.70 63.95 ?5 5 30 3768.8 19.77 165.11
MIO-COURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1775.0 _ 460.3 S(,3 86.0 ST 800.1 SR 403.6 SS 708.1
RRT -,0_7 RR_ .0339 RTF -.8674 CRT .7034 CRS .7910 CST .9907
|833.7 R"Z3 -.0055 RI3 ,8624 LSA IllO.O MSA ?68.5 SSA 16.7
,_GI J775.1 S_? 4_.0 THA 179.5| ELI 855.0 EL2 ?68,4 ALF 21 .79
FLIGHT TIME I08.00 ARRIVAL CATE MAR 14 1969
HELIC(ENTRIC CONIC
RL 147.63 LkL .00 LOt. 63.81 VL
RP 107.5_ LAP 3.35 LOP 157.|0 VP
RC 54.864 GL 8.37 GP -|.6_ ZAL
PLAN_TOCENTRIC CONIC
C3 86.763 VHL 9.315
LNCH ATMTH LNCH TIN?
90.00 5 55 23
9(3.00 21 56 30
10(3.00 7 ?5 4
100.OO 23 9 30
110.00 8 51 33
110.OO 0 3 6
01FFERENTIAL CORRECTIONS
T02-1.0955 TRA-2.5889 TC3 -.7533 BAU .3(]07
ROE -.6365 RRA .3189 RE3 -.0552 FAU .0139|
FOE .8169 FRA 1.4344 FC3 -.1388 BSP 585_
BOE 1.2669 _A ?.6085 BC3 .?$97 FSP -747
OISTAI_E 242.304
24.506 GAL li.66 _;q- 86.64 I.l_ 93.29 S_A 110.83 ECC .40895 IN( 3.3532 vJ 30.180
35.645 GAP -24.08 AS'P 90.19 TAL 156.47 TAP 249.71RCA 65,51 APO 156.16 V2 35.?35
45.63 ZAP 10.55 ETS 171.34 ZA£ |39.50 ETE 196.24 ZAC 87.79 ETC 165.51 CLP 10.43
OL_ 15,28 RAL 14,00 RAO 6569.7 VEL 14.4_6 PTH 2,67 VHP 14._01 0PA -9.53 RAP 350.53 ECC ?,4779
L-I TIME IN| LAT INJ LONG IN| RT ASC IN| AZMTH IN| TIM[ PO CST TIM |NJ _ LAT IN| ? LONG
3069_7 -77.51 101.47 268.37 93.0? 6 46 32 2469.7 -78.19 9?.87
472_.07 16.O4 201.97 _56.7! 66.35 73 |5 17 4122.1 12.71 |94.88
2780.46 -_9._6 _0,43 768.61 83.57 8 lJ ?4 2|80.5 -29.84 71 .68
4486.5? 17.64 183.9| 255.96 65.47 ?4 ?4 16 3886.5 34.1_ 176.87
2508.80 -33.86 60.34 _69.15 85.03 9 33 42 1908.8 -34.18 51 .11
43:_.94 ?l.8| 169.97 _53.83 63.00 I 15 |7 3730.9 18.07 162.89
MIO-(OURS_E {)(_CUTICN ACCURACY ORBIT DETERMINATION ACCURACY
,_T 1844.5 _ 453.0 SC3 92.9 ST 836.4 5R 396.2 55 737.2
RRT -.O_B0 _ .0374 RTF -.8707 CRT .7050 CRS .7932 CST .9906
SroO |899.3 R23 -.0063 R13 .8707 LSA 1153.0 MSA ?65.4 SSA 16.7
$6| 1844.5 ,_? 452.8 THA 179.58 ELl 886,7 EL? 265.1 ALF 20.37
| 96
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69,
LAUNCH C4T6 NOV 26 1968 FLIGHT TIM_ I|D.DO ARRIVAL CATE MAR 16 ]969
HELIO(ENTRIE CONIC
RL 147.63 LAL .00
RP 107.57 LAP 3.38
RC 53.197 GL 9.13
PLANCTOCENTRIC CCNIC
C3 80.436 VHL H.969
LNCH AZMTH LINCH TIE
90.00 5 49 40
90.00 ?2 4 41
1(30.OO 7 19 56
1OO.O0 23 17 7
110.00 8 47 57
II0.O0 O 9 30
DIFFERENTIAL CORRECTIONS
rDE-l.1030 TRA-2.5872 T(3 -.2567 BkU .2834
ROE -.6002 RRA .29w95 RE3 -.0598 FAU .01440
FDE .8553 FRA 1.4851FC3 -.J550 B,_° 6119
(3OE 1.2557 _A Z.6044 8(3 .7635 FSP -269
CISTANCE 249.033
LOt- 63.81 VL 24.76§ GAL 14.05 AZL 86.60 HCA 96.53 SMA llZ.03 ECC .39244 ]NC 3.3974 Vl 30,180
LOP 160.35 VP 35.817 GAP -73.00 47P 90.39 TAL 155.83 TAP 252.36 RCA 68.06 APO 155.99 V2 35.229
GP -1.72 IAL 45.15 ZAP 9.27 ETS 169.58 ZAE 140.97 ETE 197.46 ZaC 84.68 ETC 165.72 CLP 9.11
DLA 16.07 RAL 14.31RAO 6569.6 VEL |4.205 PTH ?.59 VHP 14.797 0PA -8.86 RAP 352.35 ECC 2.323H
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AINTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG
3079.49 -77.43 102.18 267,69 82,68 6 4I 0 2A79.5 -28.16 93.59
4678.01 14.82 199.3l 255.9? 65.59 23 22 39 4078,0 lI.40 192.30
7788.41 -29.19 B|.02 ?67.94 83,27 8 6 24 2188.4 -29.82 72.27
4444.32 16.43 I81.36 255.15 64.67 24 31 11 3844.3 12.88 174.36
2513.00 -33.84 60.67 2_.50 84,84 9 29 50 1913.0 -34,18 51 ,44
4292.49 20.61 167.64 252.94 62.10 I ?1 3 3692.5 16.71 16{3.68
MID-COURS_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
.T_T |914.6 S6R 444.8 .5G3 ILr10.4 ST 873.4 ._R 388.D SS 767.8
RRT -.0254 RRF" .0312 RTF -.8786 CRT .7067 CRS .7955 CST .9904
,5_ I965.6 R'Z3 -.0076 R13 .8786 LSA I197.6 MSA 261.7 SSA 16,8
SGI I914.6 `%2 444.7 THA 179.64 ELI 919.5 EL2 260.8 ALF 19.02
LAUNCH DATE NOV ?6 1968 FLI_T TINE I12,00 ARRIVAL DATE MAR 18 1969
HELIOCENTRIC CONIC
RL 147.63 LAL .0(_
RP 107.59 LAP 3.39
RC 51.611 GL 9.73
PLANETOCENTRIC CONIC
C3 74.630 VHL 8.639
LNCH AZMTH L_H T_ME
90.00 5 43 31
9O.OO 22 12 55
100.00 7 14 24
100.00 23 ?4 44
110.00 8 43 4?
]10.OO 0 15 51
DIFFERENTIAL CORRECTIONS
TOE-I.1140 TRA-2.586D TC3 -.2604 BAU .2677
ROE -.5646 RRA .2789 RC3 -.0646 FAU ,0149l
FOE .8976 FRA 1.5393 FC3 -.1730 8SP 6316
BO£ 1.ZA89 BRA E.6010 BE3 .2683 FSP -292
OISTANCE 255.788
CCt. 63.81 VL _5.008 GAL 13.47 A2'L 86.56 H_ 99.77 _WA 113.18 ?CO .37665 INC 3.4401 Vl 30.180
LOP 163.60 VP 35.979 GAP -21.95 AZP gO.38 TAL 155.26 TAP 255,03 RCA 70.55 APO 155.81 V2 35.222
GP -l.83 lAL 44.74 ZAP 7.99 ET$ |67.15 7AE |42.58 ETE 198.83 ZAC H6.56 ETC 165.92 CLP 7.7_
OLA 16.77 RAL 14.57 RAO 6569.5 VIEL 13,999 PTH 2.55 VHP 13.712 DPA -8.20 RAP 354.J7 £CC 2.2282
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A21WTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
]089.90 -27.34 102.93 266.94 82.31 6 35 1 2489.9 -78.1_ 94.35
A633.02 13.53 196.63 255.12 64.89 23 30 8 4033.0 10.04 1_9.70
2796.83 -29.12 81.63 267.20 82.95 8 l l 2196.8 -29.79 72.89
4401.3! 15.16 178.80 254,3_ 63.92 24 38 5 3801.3 11.53 171.88
2517.45 -33.81 61.01 267.80 84,64 9 25 39 1917.4 -34.18 51.79
4253.49 19.34 165.31 252.O4 61.25 I _6 45 3653.5 15.36 158.46
MI0-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY
.T_T 1989.3 SGR 435.9 `%3 108.6 ST 913.7 SR 378.9 SS 800.7
RRT -.0"2_2 RRF .0300 RTF -.8858 CRT .7092 CRS .7979 CST .9904
2036.5 823 -.0094 R13 .8859 LSA 1246.2 MSA 257.3 SSA )6.8
`%1 1989.3 `%2 435.8 THA 179.71 ELI 955.6 EL_ 255.4 ALF 17.70
LAUNCH DaTE NOV 26 1968 FLIGHT TIWE 114.00 ARRIVAL CA TE MAR 20 1969
HELIOCENTRIC CONIC DISTANCE 262,56?
RL 147.63 LAL .DO LOt. 63.81 VL 25.236 GAL IZ.91 AlL 86.52 H_A 103.01 SMA 114.30 ECC .36157 INC 3.4836 Vi 30.1H0
RP 107,61 LAP 3.39 LOP 166._4 VP 36.I}O GAP -20,94 AIP _(],79 TAL 154.74 TAP 2_7,?_ RCA 72,97 APO 155.62 V? 35.215
RE 50.116 GL 10.34 GP -1.95 lAL 44.37 lAP 6.73 ETS 163.63 ?AE 144.30 ETE 200.39 7AC 88.43 ETC 166,11CLP 6,44
PLANE TOCENTRIC CONIC
C3 69.3,04 VHL H.3_5 CLA 17.53 RAL 14.78 RAO 6569.3 VEL 13,808 PTH 2.52 VHP 13.J43 DPA -7.54 RAP 355.98 ECC 2,1406
LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME PC) CST TIM INJ 2 LAT ]NJ 2 LONG
90.00 5 36 53 3101.09 -27.23 103.73 266.12 81.97 6 28 34 2501.1 -28.07 95.16
90.00 22 ZI 13 4587.03 12.19 193.9_ 254.31 64,24 23 37 42 3987,0 8,62 1_7.D6
100.00 7 8 25 2805.87 -29.05 82.29 266.40 82.61 7 55 11 2205.9 -29.77 73,56
1OO.00 23 32 24 4357.48 13.83 176.L_ 253.48 63._3 24 45 J 3757.5 10.13 169.38
IlO.OO 8 39 4 2522.26 -33.78 61.38 267.03 84.42 9 ?I 7 1922.3 -34.18 52.16
IJO.OO O ?2 I0 4213.86 18.03 162.99 251.14 60.46 I 32 24 3613.9 13.96 156.24
DIFFERENTIAL CORRECTIONS MID-COURSE EWIECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-t.l_32 TRA-_._798 TC3 -.7615 BAU .2_7 `%T 2062.6 `%R 426.1 `%3 I17.6 ST 953,8 SR 368,9 SS 835,2
ROE -.5296 RRA .260? RE3 -.0696 FAU .01550 RRT -.0198 RRF .0295 RTF -.8929 CRT .7116 CRS .8003 CST .9903
FOE .9432 FRA 1.5_,N_2 FC3 -.1936 B,SP 6573 S(A_ 2106.1 1_3 -.0110 RI3 .8929 LSA I796,0 MSA 252.3 $SA 16,8
BOE 1,2418 BRA ?.5929 BC3 .2706 FSP -319 `%! _6_.6 SG2 4_6.0 THA 179.75 ELI 991.8 EL2 ?49.2 ALF 16.45
LAUNCH 0ATE NOV 26 1968 FLIGHT TIME 116.00
HELIOCENTRIC CONIC
RL 147.63 LAL .(_3 LOt. 63.81 VL
RP 107.64 LAP 3.39 LOP 170.09 VP
RC 48.721 GL 10.99 GP -2.09 ?AL
PLANETOCENTRI( CONIC
C3 64.4_4 VHL 8.026 DLA 18.30 RAL
LNCH AZMTH LEH TIN? L-I TIME
90.00 5 29 4? 3113.28
90.00 27 29 43 4539.97
i(30.00 7 I 58 2815.72
I(30.OO 23 40 8 4312.77
110.OO 8 34 4 25?7.58
110.O0 O 28 ?7 4173.67
DIFFERENTIAL CORRECTIONS
rOE-l.1377 TRA-2.5707 TC3 -.2609 BAU .E338
ROE -.4953 RRA .2423 RE3 -.0748 FAU .01615
FOE .9931 FRA 1.65_ FC3 -.2171 BSP _32
BDE 1._363 BRA _.5871 _C3 ._714 FSP -348
ARRIVAL CATE MAR 22 1969
DISTAP_£ 269.353
25.449 GAL , 1_.]8 AZL 86.47 H_A 106.25 SMA 115.37 ECC .34719 INC 3.5283 V] 3_.1_
36.272 GAP -|9.96 AZP 90.99 TAL 154,24 TAP ?60.49 RCA 75.32 APO 155.43 V? 35.207
44.07 ZAP 5.50 ITS J58._9 _AE |46.|4 ETE 202.17 ZAC 90.}0 ETC 166.30 CLP 5._9
14.95 RAO 6569.Z EL 13.630 PTH 2.49 VHP 12.592 DPA -6.90 RAP 357.77 ECC 2.0603
INJ LAT |NJ LONG INJ RT AS4F. INJ ATMTH INJ T|ME PO CST TIM INJ ? L_T INJ ? LONC
-27,11 104.60 263.23 81.50 6 ?I 35 2513.3 -28.01 96.05
10.78 I91.I8 _53.49 63.66 23 45 ?3 3940.0 7.16 184.38
-28.96 83.01 263.54 82.24 7 48 54 22|5.7 -79.73 74.29
12.45 173.62 252.63 6_.60 24 52 0 3712.8 8.68 166._6
-33.74 61.80 266.Z1 84.18 9 16 12 1927.6 -34.1fl 52.5H
16.67 I60.67 2e_0.23 39.71 I 38 I 3573.7 12.52 154.02
MIO-COURS_ E)(ECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT ?I36.6 ,_ 415.5 `%3 127.4 ST 995.1 SR 357.8 55 871.9
RRT -.OlB2 RR_ .0298 RTF -.8995 CRT .7140 CRS .8027 CST ,9903
_176.6 R'Z3 -.0128 RI3 .8996 LSA 1348.0 MSA 246.9 SSA 16.8
SGI 2136.6 ,%2 415.5 THA 179.79 ELI I029,3 EL2 242.? ALF 15.27
197
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4. 1968-69 ,
L4UNCW CArE NOV 26 1968 _LIGHT TII4E 118.D0 ARRIVAL CATE MAR 24 1969
HELIOCENTRIC CCNIC
RL 147.63 L4L .00
RP 107.66 L4P 3.37
RC 47.437 CL 11.66
PLANE T(XENTRIC CONIC
C3 59.956 VHL 7.74}
LNCH 47MTH LN(_H T]M£
90.00 5 21 55
90.00 22 38 22
I00.00 6 55 0
100.00 23 47 59
110.00 8 28 39
110.00 0 34 44
CITFERENTIAL CORRECTIONS
TCE-I.1404 TRA-2.5562 TC3 -._§67 BAU .21_6
ROE -.4616 RRA .2259 RC3 -.0801FAU .01691
FDC 1,O471 FRA 1.7_5 FC3 -.2442 BSP 7158
BO£ 1.2M]3 BRA 2.5662 Be3 .2689 FS@ -382
L4_"JCH GATE NOV 26 1968
CISTANCE 276.156
LCL 63.81 VL 25.649 G4L 11.87 4ZL 86.43 _4 109.49 5M4 116.40 [CO .33350 INC 3.5744 vI 30.180
LOP 173.33 VP 36.404 GAP -19.02 AZP 91.19 T4L ]53.78 TAP 263.27 RCA 77.58 4PO 155.23 V? 35.198
GP -2.24 Z4L 43.81 ZAP 4.35 ErS 149.62 Z4E 148.08 ETE 204.23 Z4C 92.15 ETC 166,47 CLP 3.73
0LA 19.07 R4L 15.05 RAO 6569.i VEL ]3.465 PTH 2.46 VHP 12.057 CP4 -6.27 RAP 359.56 ECC 1.9867
L-I TIME IN] LAT IN] LONG IN] RT AK IN] 42"MTH IN] TIME PO CST TIM IN] 2 L4T IN] 2 LONG
3126.72 -26.97 105.56 264.31 81.04 6 14 2 25?6.7 -27.94 97.03
4491.74 9.31 188.40 252.68 63.14 23 53 14 3891.7 5.63 181.66
2826.58 -28.86 83.BO 264.63 8].84 7 42 6 ?226.6 -29.68 75.10
4267.12 11.00 171.00 251.79 62,03 ?4 59 6 3667.1 7.17 164.30
2533.55 -33.70 62.26 265.34 03.91 9 10 53 1933.6 -34.18 53.04
4132.91 15.25 158.}6 249.32 59.03 1 43 37 353?.9 11.04 151.80
MIC-O3LIRS_ EXECUTION ACCORACY ORBIT CETERMINATION 4CCUR4CY
S6T 2"'dOff.0 St_ 404.2 563 ]38.2 ST 1035.7 SR 345.7 SS 910.4
RRT -.0|83 _ .0317 RTF -.9060 CRT .7162 CRS .8049 CST .9902
LY_44.7 R_3 -.0145 R13 .9060 LS4 14OO.9 MSA 241.O $54 16.8
_61L:v_08.I 54,2 404.1 THA 179.80 £LI 1066.4 £L2 234.3 4LF 14.14
FLIO4T TIME IL_O.OO ARRIVAL GATE MAR 26 1969
MIELICCENTRIC CONIC CISTAN_E Z82.969
RL 147.63 LAL .IX) LOt. 63.81 VL 25.B35 GAL ||.3g AZL 86.38 HCA 112.72 5.WA 117.39 ECC .32049 INC 3.62?5 Vl 30.180
RP 107.69 LAP 3.34 LOP 176.57 VP }6.527 GAP -|B.10 AZP 91,40 TAL 153.36 TAP 266.09 RCA 79.77 480 155.02 V2 35.189
RC 46.274 GL 12.36 GP -2.41 ZAL 43.62 ZAP 3.37 £TS 134.99 ZAE 150.13 ETg 206.63 lAG 93.99 ETC 166.64 CLP ?.35
PLANE TOCENTRIC CONIC
C3 55,870 VHL 7.475 0LA 19.86 RAL 15.11 RAO 6569.0 VEL 13.313 PTH 2.43 VHP 11.538 CP4 -5.67 RAP 1.33 £CC 1.9195
LNO4 AZMTH LNCH TIME L-I TIME IN] LAT IN] LON_ IN] RT A_ IN] A2_ITH INJ TIME PO CST TIM IN] 2 L4T IN] 2 LONG
90.00 5 13 _8 3141.71 -26.81 106,63 263.32 B0.53 6 5 50 2541.7 -27.85 98.11
90.00 22 47 16 4442.21 7,77 185.58 251.88 62.69 24 1 18 _42.2 4.05 178.87
]00.00 6 47 _6 2838.69 -26,74 B4.68 263.67 81.39 7 34 45 ?238.7 -29.6_ 75,99
1OO.00 23 55 59 4220.45 9._O 168.35 250.95 61.52 25 6 ?0 3620.5 5.62 16J .71
110.00 B 22 48 2540.35 -33.65 62.78 264.42 83.60 9 5 fl 1940.3 -34.17 53.58
110.430 O 41 3 4091.56 13.79 156.05 240.42 58.41 1 49 14 3491.6 9.51 149.56
OIFFERENTIAL CORRECTIONS MI0-COORSE EXECUTION ACCURACY ORBIT OETERMIN4TION ACCURAC¢
TOE-I.15|4 TRA-2.5419 TC3 -.2521 BAU .1989 S6T L_B].I S6R 392.0 .$63 |50.0 ST 1079.5 SR 332.5 SS 952.2
ROE -.4286 RRA .2104 RC3 -,0856 F_U .01772 RRT -.0191 RR_ .0349 RTF -.9|19 CRT .7187 ORS .8070 CST .9903
FOE 1.1015 FRA 1.7894 fC} -.2745 BSP 7413 S_ 2316,5 R_3 -.0169 R13 .9119 L54 1458.5 MSA 234,6 554 16.7
BO£ 1.2285 MA 2.5505 BE3 .2663 FSP -418 S(,I 2283.1 .962 3_2.0 THA 179.81 ELI 1106.8 EL2 225.5 4LF 13.O3
L4UNC_ 04TE NOV 26 1968
HELIOCENTRIC CONIC
RL 147.63 L4L .00
RP 107,72 LAP 3.30
RC 45.244 GL 13.09
PLANETOCENTRIC CONIC
C3 57.140 VHL 7.221
LNCH 4ZMTH LNCH TIHE
90.00 5 4 15
90.00 22 56 31
100.00 6 39 14
100.00 0 8 9
I10.00 8 16 28













tOE-l.1636 TRA-2.5248 TO3 -.2462 BAU .18_0
ROE -.3960 RRA .1963 RC3 -,0912 FAU .01861
FOE 1.1743 FRA 1.8632 Re3 -._O89 B_k° 766. <1
BOE i.229i BRA 2.53_4 BE3 ,2625 f_ -457
LAUNCH 04T£ NOV 26 1968
H_LIO_ENTRIC CONIC
RL 147.63 LAL .00
RP 107,7_ LAP 3.25
RC 44.357 GL 13.86
PLANETOCENTRIC CONIC
C3 48,73_ VHL 6.9_1
LNCH 4_MTH LN_H TIME
90.00 4 54 I0
90.00 23 6 12
100.00 6 30 18
1430.OO 0 16 41
lIO.00 8 9 }6













TOE-I.1760 TRA-_.5042 TC3 -.2362 BAU ,1663
ROE -.3638 RR4 .1836 RC3 -.0969 FAU .01959
¢OE 1.2485 FR4 1.9428 FC3 -.3479 OSP 7929
OOE 1.2310 OR4 2.5109 BC3 .2553 gSP -500
FLIGHT TIME 122.00
0IST4NC£ 289.788
26.010 G4L 10.9_ AZL 86.33 HC4 115.96 SM4 118.34 ECC .30813 INC 3.6728 vI 30.180
36.641 GAP -17.?? 4ZP 91.61 T4L 152.98 TAP 268.93 RC4 81.88 4PO 154.fll V2 35.179
43.49 Z4P 2.78 EfS ]10.f15 ZA[ 152._4 ETE 209,49 7AC 95.82 ETC 166.80 CLP .95
15.12 R40 6568.9 VEL 13.172 PTH 2.41 VHP II.036 _P4 -5,09 RAP 3.09 ECC 1.8581
IN] LONG IN] RT AS(; IN] A2_4TH IN] TIME PO CST TIM IN] 2 L4T IN] 2 LONG
107.82 262.28 79.96 5 56 54 2558,6 -27.73 99.34
182.68 251.09 62.31 ?4 9 42 3791.2 2.41 176.02
85.67 _6_.66 80.89 7 26 46 2?52.3 -29.56 77,O0
165.67 250.13 61.09 I 17 42 3572.7 4.02 159.07
63._8 263.47 83.25 8 58 56 1948.2 -34.16 54.18
153,73 247.53 57.85 I 54 54 3449.6 7.95 147.32
MIO-COL_SE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SGT 2358.6 _ 379,2 $63 163.1 ST 1124.8 SR 31_.2 SS 996.9
RRT -.O217 R_ .0404 RTF -.9174 CRT .7211CRS .8088 CST .990_
2388.9 R"Z3 -.0L:_ R13 .9174 LS4 1519.2 MS4 2?7.8 SS4 16.6
S(;1 2358.6 SG2 379.1 tH4 179.80 ELI 1148.8 EL2 215.8 _LF 11 .96
FLIGHT TIME 124.00
01ST_N(E 296.610
26.173 GAL 10.48 _ZL 86.27 HC_ 119.19 SM4 119.24 ECC .29642 INC 3.7259 Vl _;.180
36.747 GAP -16.36 A£'P 91,82 TAL 152.63 T4P 271 ,82 RC4 83.90 APO 154.59 v2 35.I69
43.41 ZAP 2.87 ETS 81.44 ZAE 154.38 £T[ ?I?.90 ZAC 97.62 ETC 166.97 CLP -,47
15.06 R_O 656,0.8 VEL 13,042 PTH 2.38 VHP 10.549 CP_ -4.55 RAP 4.83
IN] LONG IN] RT _$( [NJ A_TH IN] TIME PC, CST TIM IN] ? L_T
109.18 261.19 79.32 5 47 8 2577.B -27.59
179.71 250.32 62.01 24 18 30 3738.3 .71
86.79 261.60 80.33 7 18 6 2267._ -29.46
162.93 249.32 60,72 ] 25 24 35?3.6 2.36
64.07 262.48 82.85 8 52 13 1957.2 -34.14
151.41 246.65 57.35 Z 0 39 3407.0 6.35
MI0-COORSE £XECUTION _CCUR_C_
56T 243_.5 S6R 365,6 $63 177.5
RRT -,0279 RRF .0494 RTF -.9229
SGB 2459.9 R'23 -.0_32 R13 .9229
S(;1 2432.6 $62 365.5 THA 179.75
ARRIV4L C4TE MAR 28 1969










ST 1170.7 SR 302.6 SS I_5.0
CRT .7229 CRS .8099 CST .9905
LSA 1582.7 MS4 220,7 SSA 16.5
ELI 1191,6 EL? 205.4 ALF 10,91
198
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69
LAUNCH CAT[ NOV 26 1968 FLIGHT TIHE 126.00 ARRIVAL CAT[ APR _ |969
H[LICK[ENTRIC CC_[C
RL 147.63 LAL .00
RP 107.79 LAP 3.19
RE 43.625 GL 14.66
PLANE TOCENTR[C CONIC
C) 45.642 VHL 6,756 CLA
LNCH AZMTH LNCH TIME L-[ TIME INJ LAT
90.00 4 43 Z 3199.91 -26.09
9(].00 23 16 29 4283.35 Z.73
100.00 6 20 38 1885.56 -28.Zl
100.00 0 25 36 4072.93 4.62
110.O0 8 2 10 2567.61 -33.42
110.00 I 0 28 3963.64 9.13
01FFERENTIAL CORRECTIONS
TC£-I.1899 TRA-Z.48?O TC3 -.225| BAU .1510
ROE -.33L;_O RRA .1725 RE3 -.I027 FAU .02067
F0E 1,3314 FRA 2.0284 FC3 -.392! BSP 8182
OOE 1.2353 BRA Z.4880 8C3 .2474 FSP -548
CISTANCE _]3.432
LOL 63.81 VL 26.}24 6AL 10.06 A7L 86.22 HCA 122.42 SMA IL_.I0 [CC .285]5 INC 3.7824 VI 30.180
LOP 186.28 VP }6.845 GAP -15.§3 AlP 92.0) TAL 152.32 TAP 274.73 RCA 85.8} APO 154,38 VZ 35.158
GP -3.09 ZAL 43.40 ZAP 3.64 ETS $9.06 ZA£ 156.52 ETE 217.04 ZAC 99.41ETC 167.13 CLP -l.93
22.]0 RAL 14.96 RAD 6568.7 VEL 12.923 PTH 2.36 VHP I0.078 CPA -4.05 RAP 6.56 [CC 1.7511
INJ LCIN6 INJ RT AS( INJ 4ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
110.74 260.05 78.59 5 36 22 2599.9 -27.40 102.32
176.63 249.59 61.80 24 27 52 3683.3 -1.06 170.00
88.07 260(3.50 79.68 7 8 38 2285.6 -29.35 79.45
160.12 248.55 60.43 1 33 29 3472.9 .64 153.59
64.88 261,46 82.38 8 44 57 1967.6 -34.12 55.70
149.08 245.78 56.91 2 6 32 3363.6 4.71 142.78
MI0-COUR.E EXECUTION ACCURACY ORBIT CETERHINATION ACCURACY
SGT 2507.4 SGR 351.5 $63 193.4 ST 1218.3 SR 285.5 $5 1096.7
RRT -.0379 RRIr .063! RTF -.9278 CRT .7237 CRS .8102 CST .9906
568 25}|.9 R'?} -.0272 R13 .9278 LSA 1650.1 MS4 213.4 SSA 16.3
SGI 2507.4 $62 ]51.2 TMA 179.69 ELI 1236.1 EL2 194.2 ALF 9.87
LAUNCH DATE NOV 26 1968 FLIC._AT TIME 128.00 ARRIVAL DATE APR 3 1969
PEL IOCENTRIC CONIC
RL 147.6_ LAL .OO
RP 107.82 LAP 3.12
RE 43.055 GL 15.50
PLANETCX:ENTRIC CONIC
C) 42.829 VHL 6.544
LNO4 A/MTH LNCH TIME
90.00 43039
90.00 23 27 )4
10(3.OO 6 9 47
1OO.OO 0 35 4
110.OO 7 54 4
110.OO ! 7 16
0ISTAN(£ 310.252
LCL 63.81 VL 26.466 GAL 9.66 AZL 86.16 PICA 125.65 5_A IL:>0.92 ECC .27488 INC 3.8432 VI 3,0.180
LOP 189.52 VP 36.936 GAP -14,72 AZP 92.24 TAL 152.04 TAP 277.69 RC4 87.68 APO 154.16 V2 35,147
GP -3.38 ZAL 43.44 ZAP 4.81 ETS 45,8] ZkE 158.58 [T[ 222.07 74C 101.16 ETC 167.31 CLP -3.42
0LA 23.15 RAL 14.80 RA0 6568.6 V_L 12.814 PTH 2.33 V_P 9.622 0PA -3.59
L-r TIME INJ LAT INJ L_ INJ R7 AS_ INJ AZMTH ]NJ TIME PO (ST TIM
3?25.68 -25.73 112.54 258.85 77.76 5 24 25 2625.7
4225.57 .86 173.41 248.91 61.70 24 38 0 3625.6
2906.06 -27.95 89.54 259._6 78.95 6 58 13 2306.1
4020.42 2.85 |57.23 247.B0 60.23 I 42 4 34_0.4
2579.78 -33.31 65.81 260.42 81.84 8 _7 4 1979.8
3919.46 7.48 146.72 244.95 56.55 2 12 35 3319.5
DIFFERENTIAL CORRECTIGN$
T0£-I.Z0_2 TRA-2.4536 TC3 -.2085 BAU .1346
ROE -.3001 RRA .1633 RC3 -.1086 FAU .02193
FOE |.42]I FRA 2.IJ96 FC] -.44_ 8_ 8499
- 80[ 1.2_91 ORA 2.4590 8C3 .235| rSP -603
RAP 8.26 £C6 1.7049








ST J264.5 SR 266.9 SS 1151.7
CRT .72_7 CRS .8088 CST .9907
LSA 1718.7 M54 206.2 SSA 16.1
ELI 1279.4 EL2 182._ ALF 8.85
MI0-COI.W_..E EXECUTION ACCURACY
S6T 2576.8 _ )345.8 $63 211.0
RRT -.0552 RRF .0838 RTF -.9}26
S(,8 2598.7 R23 -.0315 RI3 .9326
S61 2576.8 .$62 3}6.3 THA 179.58
LAUNCH DATE NOV 26 1968 FLIGHT TIME 130.00 ARRIVAL DATE 4PR 5 1969
HELIOCENTRIC CONIC
RL 147.63 LAL .00 LOL 63.81VL
RP 107.86 LAP 3.04 LOP 192.75 VP
RC 42.657 6L 16.38 GP -3.72 7AL
PLANE TO_ENTRIC CONIC
C} 40.282 VHL 6,347
LNCH AZMTH LNCH TIME
90.00 4 16 41
90.00 23 39 47
IO{3.00 5 57 51
I(30.00 0 45 14
110.00 7 45 15
110.OO I 14 _O
CIFFER£NTIAL CORRECTIONS
TOE-I.219_ TRA-2.4259 TC_ -.|92_ BAU .1207
ROE -.2682 RRA ,1_61 RC3 -.I147 FAU .02325
FOE 1.5279 FRA 2.2199 FC3 -.4997 8SP 8721
8OE 1.2484 8RA 2.4_,39 BC3 ,2241 FSP -662
0ISTANCE 517.067
26.598 6AL 9.28 AlL 86.09 HCA 128.87 SM4 121.70 ECC .26501 INC 3.9089 VI 10.180
37.019 GAP -I).94 AZP 92.46 TAL 151.80 TAP 280.67 RCA 89.45 APO 151.95 V2 ]5.115
43.5§ ZAP 6.18 ETS 38.16 7AE 160.49 ETE 228.19 ?AC I02.89 [TC 167.49 CLP -4.94
OLA 24.02 RAL 14,58 R40 656_.5 VEL 12.714 PTH 2.31 VHP 9.1810PA -3.20 RAP 9.95 ECC 1.6629
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG
3256.20 -25.27 I14.66 257.59 76.79 5 10 57 2656.2 -26.84 106.34
4164.J2 -1.12 169.98 ?48.28 61,70 24 49 11 3564.1 -4.89 163.35
2930.01 -27.63 91.24 258.18 78.11 6 46 41 2330.0 -_8.99 82,70
3965.53 .99 154.22 247.11 60.12 1 51 20 3365.5 -3.00 147.69
2594.01 -33.17 66.89 259.35 81.21 8 28 29 1994.0 -34.03 57,76
3874.31 5.77 144.33 244.I4 56.25 2 18 54 3274.3 1.30 138.10
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 2649.4 SGR 32].9 $63 _3.5 ST 1314,9 SR 246.5 SS 1212,4
RRT -.0795 RR_ .1129 RTF -.9370 CRT .7195 CRS .8052 CST .9909
$68 2668.9 R'Z3 -.0374 RI_ .9370 LSA 1794.4 MSA 198.7 SSA 15.8
S_I _49.5 S(,2 3L:_.9 THA I79.44 ELI 1327.0 EL2 169.6 4ur 7.81
LAUNCH OATE NOV Z6 1968 FLIGHT TIME 132.00 AREIVAL CATE APR 7 1969
HELIOCENTRIC CONIC
RL ]47.63 LAL .00
RP 107.89 LAP 2.95
RC 42.436 GL 17.30
PLANETO_ENTRIC CONIC
C3 37.983 VHL 6.163 OLA
LNCH A2"MTH LNCH TIME L-I TIME INJ LAT
90.00 4 O 37 3293.18 -24.68
90.00 _3 53 37 4097.44 -3.27
I(30.O0 5 44 27 2958.}7 -27._1
100.00 0 56 _4 3907.48 -.98
110.00 7 35 35 2610,69 -32.99
110.OO I 21 45 ]8?7.93 4.01
OIFFERENTIAL CORRECTIONS
TD£-1.733_ TRA-?.3908 TC3 -.1696 BAU ,1058
R0E -.Z356 RRA .1513 RC3 -.1210 FAU .02481
f0E 1.6441 FRA 2.3263 rE3 -.5654 8SP 9038
BOE 1.2555 BRA 2.3956 803 .L_q83 F.SP -731
DISTANCE 323.875
C(_. 63.81 VL 16.7_ GAL 8.9_ AZL 86.02 H(* 132.10 S_A 122.43 ECC .25571 INC 3.9809 Vl 30.180
LOP 195.97 VP 37.096 GAP -13.19 AZP 92.67 TAL 151.59 T_P 283.69 RC_ 91.12 APO 153.73 V2 35.123
GP -4.|2 ZAL 43.72 ZAP 7.?0 ETS 3_.5] ZAE 162.14 ETE 235.57 74C 104.59 [TC 167.70 CLP -6.51
24.91 RAL 14.30 RAO 656_.5 VEL 12.623 PTH 2.29 VHP 8.755 0PA -2,87 RAP 11 .62 [CC J.6251
INJ LONG INJ RT AS(: INJ AZMTH INJ TIME P_ CST TIM INJ 2 LAT INJ ? LONG
117.20 256.26 75.65 4 55 30 2693.2 -26.41 108.96
166.26 247.76 61.86 25 1 55 3497.4 -7.01 159.57
93.25 256.95 77.13 6 3_ 46 2358.4 -28.71 84.77
151.03 246.48 60.J2 2 J 31 3307.5 -4.95 144.49
68.16 258.27 80.48 8 19 6 _10.7 -33.95 59.06
141.89 243.37 56.02 2 25 33 3227.9 -.47 135.68
MI0-CCXAR.E EXECUTION ACCURACY ORBIT CETERMINgTION ACCURACY
S(,T 2713.7 _ _07.1 $63 252.0 ST 1362.0 SR 224.0 SS 1276.7
RRT -.1174 RRF ,1553 RTr -.9413 CRT .7112 CRS .797_ CST .991!
$68 2731.0 R_3 L.0436 RI 5 .9413 LSA 1870.3 MSA 191 .7 SS4 15.3
561 2713.9 S(,2 _04.9 THA 179.23 ELI 1371.4 EL_ 156.4 4LF 6.76
199
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_
LAUNCH CAr£ NOV ?6 ]968 FLIGHT TII_ |34.00 ARRIVAL CAT£ APR 9 |969
.CISTANCE 330.674
LC¢ 63,8J VL 26,933 GAL 8,58 4ZL 85,94 PICA J35,31 SMA 123,11 ECC ,24699 INC 4,0606 V! 30,180
LO@ 199.20 VP 37.166 GAP -12.45 AZP 92.99 TAL |5|.42 TAP 296.14 RCA 92.71 APO |53.53 V2 35.11I
GP -4,58 ZAL 43,96 ZAP 9,32 ETS 30,66 ZAE ]63,43 ETE 244,22 ZAC 106,16 ETC J67,93 CLP -9,JZ
H[LIC'W_ENTRIC CONIC
RL |47.63 LAL .00
RP 107.93 LAP 2.95
RE 42.394 GL 19,17
PLANE TOCENTRIC CONIC
C3 35,9|7 VHL 5,993 CLA 25,_4 RAL 1},95 RAG 6568,4 VEL 12,541 PTH 2,27 VHP 9.344 OPA -2,63 RAP |3,27 ECC 1.5911
LNCH AZMTH LNCH TIE L-I TIME IN| LAT IN| LONG IN| RT AS_ IN| AZMTH IN| TIME PC) CST TIM IN| 2 LAT IN| 2 LONG
90,00 3 41 30 3339,62 -23,95 120,35 Z54,82 74,27 4 37 9 2739,6 -25,79 I12,72
90,00 0 13 56 4022,73 -5,65 162,06 247,35 62,21 ! L>0 59 3422,7 -9.33 J55,3J
J00,O0 5 29 9 2992,58 -26,67 95,65 255,65 75,98 6 I9 l 2392,6 -29,34 97.24
100.O0 1 9 58 3845,01 -3.10 |47.60 245,94 60.25 2 13 3 3245.0 -7,03 141.03
iJ0,00 7 24 54 2630,38 -32,76 69,65 257,16 79,63 9 8 45 20}0.4 -33,94 60,58
lJO.OO I 29 42 3779.98 2.19 139.39 242.65 5_,88 2 32 42 31_.0 -2,31 133.18
CIFFER_NTIAL CORRECTIONS MIC-COURS_ EXECUTION A((URkCY ORBIT DETERMINATION ACCURACY
TCE-1,_499 TRA-_.35_8 TC3 -.1438 BAU .0923 SGT 2775.| _ 293,| S(;3 275.9 ST 1409,8 SR 199.0 SS 1346.6
ROE -,2021 RRk ,1493 Re3 -,1777 FkU ,02653 RRT -,17|4 RRF ,2144 RTF -,9453 CRT ,6950 CRS ,7825 CST ,99|3
FOE 1,776| FRA 2,4416 rC_ -,6396 BSP 9348 Sr_ 2790,5 R23 -,05|4 R|3 ,9454 LSA |95|,0 MSA I94,9 55A 14,8
BOE I .265l BRA 2.3575 BE3 .1923 FSP -908 S(,1 2775.5 SG2 288.7 THA 179.95 ELI 1416.7 EL2 142.4 ALF 5.66
LAUNCH OATE NOV 26 |_1 FLIGHT TIME 136.00 ARRIVAL 0ATE APR J| |969
01STANCE ]37.461
8.26 AZL 85.85 PiCA 138.54 SMA 123.77 ECC .23979
HELIOCENTRIC CONIC
RL J47,63 LAL ,00 LEt. 63,81 VL 26,939 GAL
RP J07,97 LAP 2,75 LCP 202,42 VP 37,230 GAP -11,74 AZP 93,I1 TAL 151,28 TAP 289,92 RCA 94,2|
RC 42,534 GL 19._O GP -5,13 ZAL 44,27 ZAP 11,05 ETS 28,90 ZAE 164,23 ErE 253._7 ZAC |07,89
PLAMET(_C_NTRIC CONIC
C3 34.072 VHL 5.837 0LA 26,80 RAL 13.54 RAO 656_1.3 VEL |2.468 PTH 2.26 VHP 7.94? DPA -2.f_
LNCH AZMTH LNCH TIME L-I TIMI_ INJ LAT INJ LONG INJ RT A,_ INJ AZMTH INJ TIME PO CST TIM
90.00 3 17 20 3401.96 -22.64 124.52 253.19 72.52 4 14 2 2802;0
90.00 0 34 49 3933.75 -8.45 157.02 247.11 62,87 ! 40 23 3333.7
1(30.00 5 1! 9 3035,05 -25,94 _1.59 254,26 74,60 6 ! 44 24_5,0
100.00 1 23 41 3775.91 -5.42 143.79 245.53 60.56 E 26 37 3175.9
|10.00 7 13 0 2653,79 -32,46 71,41 256,03 78,63 7 57 |4 2053,9
110,00 I _h_ _0 3729.93 .27 136.78 242.00 55.82 2 40 29 3129.9
INC 4.1499 vl 30.J80
APO 153.32 v2 35.099
ETC |69.20 CLP -9.79
RAP 14.9| ECC |.5607







DIFFERENTIAL CORRECTIONS MI0-COURSI[ E_iECUTION ACCI._ACY ORBIT 0ETERMINATION ACCURACY
TOE-1.2558 TRA-2.3OI4 TC_ -.1036 6AU .0774 SGT 28|7,7 _ 28|.| _,3 301,9 ST 1447,B SR |71.| $5 J418.6
RD£ -,1668 RRA ,1_07 RE3 -,_348 FAU ,02871 RRT -,2r>06 RRF ,2912 RTF -,9494 CRT ,6622 CRS ,7537 CST ,9913
FOE 1,9207 FRA 2.5602 RE3 -.7294 BSP _87 _ _31.7 R_ -,0589 RJ3 ,9496 LSA £=026,2 MSA 179,_ SSA 14.0
9OE 1.2669 _ 2._3 8C3 .I/DO FSP -905 .%1 2818.6 SG2 272.0 THA 178.55 ELl 1452.2 EL_ |27.9 4LF 4.51
LAUNCH 0_TE NOV ?6 1968 FLIGHT TIME ]39,D0
ARRIVAL C_TE _PR i3 1969
HELIOCENTRIC CONIC 01STANCE 344,233
RL t4T,63 LAL .00 LOL 63.9] VL 27,036 GAL 7,95 4ZL 85.75 HCA |41,75 SMA |24,38 ECC ,23l|1
RP |08,01 LAP ?,63 LOP 205,64 VP 37,299 GAP -||,05 AZP 93,34 TAL |5|,|9 TAP 292,93 RE4 95,63
RC 42._53 GL 20,40 GP -5,79 ZAL 44,65 ZAP J2,89 ETS 27,91 ZAE J64,49 ETE 263,98 ZA( |09.47
PL*NETO_ENTRIC CONIC
C3 32,436 VHL 5,695 CLA 27.9I RAL 13,06 RAO 656_,3 VEL |2,402 PTH 2,24 VHP 7,566 DPA -_,49
LNCH 4ZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT kSC IN| A2_4TH IN| TIME PO CST TIM
90,00 2 41 |6 3502,19 -_,44 |31,05 25|,09 69,97 3 39 38 2902,2
90,OO ! 7 0 3608,75 -12,24 149.79 247,49 64.27 2 10 ?9 32_8.7
I(30.OO 4 4_ 59 _0_0.47 -24.88 |02.37 252.71 72.89 5 40 29 2490.5
1OO.OO I 41 59 3695.6_ -8.08 139.32 245.31 61.12 2 43 34 }095.7
110.00 6 59 31 2681.96 -32.06 73.5! 254.87 77.45 7 44 13 _82.0
INC 4.7511 Vl 30.190
APO J53.1? V2 35.086
ETC 168.53 CLP -IJ.53
RAP 16.52 ECC 1.5338






110,00 I 47 56 3676,95 -I,75
CIFFERENTIAL CCRRECTIONS
T_E-J.2_]8 TRA-2.21_4 TC3 -.0174 _AU .0623
ROE -.1288 RR_ .1560 RE3 -.I4_5 FAU .03216
FOE 2.0633 FRA 2.6641 FC3 -.8583 BSP 11235
BOE 1.2376 8RA 2.2179 BE3 .1436 FSP -I061
LAUNCH 0ATE NOV 26 196_
HELIOCENTRIC CONIC
RL 147,63 LAL ,DO
RP 108,05 LAP 2,51
RC 43.347 GL 21.57
PLAN[TO(ENTRIC CONIC
C3 31,024 VHL 5,570 OLA 2_.87 RAL
LN(.H AZMTH LN_H TIME L-I TIME IN| L_T
84.12 ! 3 8 3802.14 -|7.L:_O
95.88 2 40 43 3486.37 -|7.19
I[XL00 4 18 47 _171.28 -23,J5
100.O0 2 7 44 3592,46 -11.42
JI0,00 6 44 0 2716.58 -31.52
110,00 1 59 1 3619.93 -3,93
0IFFERENTIAL CORRECTIONS
TOE-1.3463 TRA-2.2586 TC3 -.10_5 BAU ,0764
ROE -.O876 K_A ,1657 RE3 -,1524 FAU .o3|r_
FOE 2.3268 FRA 2.8751 FC3 -,8_19 8SP 9249
gee 1.3492 8RA 2.2647 BC3 .1843 F_ -1039
134.01 241.42 55.86 2 49 13 30(377.0 -6.22 J27.78
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 2804.5 SEAR 273._SG3 328.4 ST 1450.2 5R 140.2 SS 1481,3
RRT -.3692 _ .4117 RTF -.9546 CRT .59|6 CR5 .6939 CST .9909
SGB 2817,8 R_3 -,0606 RI3 ,9548 LSA 2070,3 MSA |75,9 SSA 12.7
•%1 2806.3 SG2 253.7 THA 177.92 ELI 1452.6 EL2 112.8 ALF 3.?9
FLIGHT TIME 140.00 ARRIVAL GATE APR 15 1969
0IST_NCE 351,002
LCL 63,81 VL 27,126 GAL 7,67 AZL 85,63 HEk 144,97 5MA |24,95 ECC ,22399 INC 4,3677 Vl 30,180
LOP L>08,85 VP 37,342 GAP -10,38 AZP 93,58 TAL 151,09 TAP 296,06 RCA 96,96 APO 152,94 V2 35,073
GP -6.59 ZAL 45.|I ZAP 14.84 ETS 27.51ZAE |64.|7 ETE 273.42 ZAC |11.02 ET( i68.93 ELP -13.33
12.50 RAO 656_.2 VEL 12.345 PTH 2.23 VHP 7._01 0PA -_.64 RAP 18.14 ECC 1.5106
IN| LCNG IN| RT AS_ IN| AZMTH IN| TIME PO (ST TIM IN| 2 LAT IN| 2 LONG
151.66 248,36 66,45 2 6 30 3202.1 -20,24 144.77
128,51 _48,36 66,44 3 38 49 2886,4 -20,23 1_1.12
107.75 250.86 70.55 5 11 38 2571.3 -25.59 99.80
133.48 245.50 62.|9 3 7 37 2992.5 -|5.06 J26.57
76.07 253.69 76.02 7 29 17 2116.6 -33.11 67.21
131.O3 240,98 56.02 2 59 21 3019.9 -8.36 |24.75
MI0-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 2995,1SGR 27_,6 SG3 367,6 ST 1597,4 5R 107,5 SS 1617,1
RRT -.4539 RRF .5226 RTF -,9545 ERT .4565 ERS .5599 CST .9976
54;8 _g)O7.6 R_3 -.0971 R|3 .954R LSA 2269.5 MSA 166.O SSA 13.O
SGI 2997.7 SG2 24_.6 THA 177,6l ELI 1598.1 EL2 95.6 ALF 1.77
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69 I
LAUNCH _ATE NOV 26 1968 FLIGHT TIME 142.0_ ARRIVAL CATE APR ]7 ]969
HELIC(ENTRIC CQNIE 0ISTANCE 357.747
RL ]47.63 LAL .00 LOL 63.B] VL 27.209 GAL 7.40 AZL 85,50 HCA I48.JB SMA 125.48 ECC .21731 INC 4.5047 VI 30.]80
RP ]08.09 LAP 2°37 LOP 212.07 VP 37.390 GAP -9.73 AZP 93,B] TAL J5J.04 TAP 299.22 RCA 98.2] APO |52°75 V2 35.060
RC 44.0J! GL 22.84 GP -7.57 ZAL 45.66 ZAP J6,95 ETS 27.59 ZAE I63.34 ETE 28].67 ZAC I12.52 ETC 169.43 CLP -|5.2]
PLANE TOCENTRIC CONIC
C3 29.8OB VHL 5,460 CLA 30.01 RAL 11.64 RAG 6§6_.2 VEL 12.296 PTH Z,21 VHP 6,851 CPA -2.99 RAP 19,74 E(C 1,4906
LNCH AZHTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
79.62 O 25 9 3905.57 -IB.12 159.74 247.35 65.66 J 30 15 3305.6 -Z!.25 152.34
100.38 3 13 27 3362.87 -IB.I! |19,8! 247.34 65.65 4 9 30 2762.9 -21.24 112.4]
79.62 0 25 9 39(]5.57 -JB,12 |59.74 247.35 65.66 I 30 15 3305.6 -2! .25 152.34
1OO.38 3 13 27 3362.87 -IB.I! 1J9.8| 247.34 65.65 4 9 30 2762,9 -2!.24 112.4I
l]O.OO 6 25 30 27¢:_3.16 -30.76 79.24 252.40 74.29 7 1! 30 2160.2 -32.60 70.50
110.OO 2 12 17 3556.29 -6,34 127.68 240.69 56.34 3 11 33 2956.3 -10.72 121.33
CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
T02-I.3628 TRA-2.]986 TC3 -.0618 BAU .0696 5GT 3024.B SGR 286.6 SG3 403.5 ST 1638,4 SR 78.6 SS 1715.]
ROE -.040! RRA ,I819 RE3 -.1633 FAU .03429 RRT -.5941 RRF .6643 RTF -,9578 CRT .0572 CRS .1753 EST .9927
FOE 2.554! FRA 3.0258 FC3 -.9958 BSP 96_8 5GB }038.4 R_3 -.1|44 RI3 .9583 LSA 2367.7 MSA J62.5 SSA !I.8
BOE I .3634 BRA 2.L:>O6] BE3 .1746 FSP -|J65 SG! 3029.7 SG2 230.2 THA |76.76 ELI [638.4 EL2 78.4 ALF .16
LAUNCH OATE NOV 26 I968 FLIGHT TIE |44.00 ARRIVAL DATE APR I9 1969
HELIOCENTRIC CONIC 01STANCE }64.477
RL |47.63 LAL .00 LOL 63.B1 VL 27.286 GAL 7.I5 AZL 85.33 H(.A 151.39 SMA 125.98 ECC .21112 INC 4.6687 VJ )O.I80
RP 108.13 LAP 2.23 LOP 215.28 VP 37.433 GAP -9.10 AZP 94.|0 TAL 151.02 TAP 302.41 RCA 99.3d At:_ 152.57 V2 35.847
RE 44.838 GL 24.24 GP -8.79 ZAL 46,31 ZAP 19.24 ETS 28.|2 ZAE 162.06 ETE 2_.21 ZAC 113.98 ETC 170.09 CLP -I7.J8
PLANETOCENTRIC CONIC
C3 2B.BJO VHL 5.367 OLA 31.25 RAL J!.08 RAO 6568.2 VEL 12.255 PTH 2.20 VHP 6.519 CPA -3.6I RAP 2!.37 ECC 1.474}
LNC,/_ AZMTH LN_CH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
76.21 23 53 14 3976.06 -J9.07 |65.48 246.37 64.77 24 59 30 3376.J -22.31 I58,88
103.79 3 35 19 3275.34 -19.05 1|3,71 246.36 64.75 4 29 55 2675.3 -22.29 106.31
76.21 23 53 I4 3976.06 -19.07 165.48 246.37 64.77 24 59 30 3376.] -22.3! 15_.08
103.79 3 35 19 3275.34 -19.05 113.71 246.36 64.75 4 29 55 2675.3 -22.29 106.31
]10.OO 6 _ 21 2817.82 -29.62 83.34 250.94 72.10 6 49 19 2217.8 -31.78 74.80
,]lO.O0 2 29 18 3481.57 -9.14 123.71 240.67 56.92 3 27 20 2881.6 -J3.43 117.2A
DIFFERENTIAL CC_RIECTIONS MID-EOUR,._E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE-I.3898 TRA-2.J405 TC3 -.0282 BAU .0689 SGT 3056.9 SGR 319.8 SG3 443.6 ST 1686.4 SR 79._ SS 1826.6
ROE .0160 RRA .2058 RE3 -.!767 FAU .03698 RRT -.7224 RRF .7921 RTF -.9606 CRT -,6530 CRS -.5603 CST .9929
FOE 2.B244 FRA 3.J_2 FC3-J.J!JI 8SP 9950 ,%6 3(373.6 R23 -.1367 R13 .9613 LSA 2482.1 MSA !59.8 SSA J0.6
B0E 1.3899 BRA 2.!504 BE3 .1789 FSP -1294 5G1 3065.7 SG2 2213.5 THA 175.66 ELl 1687.2 EL2 59.9 ALF |78.24
LAUNCH GATE NOV 26 1968 FLIGHT TIME 146.00 ARRIVAL GATE APR 2] 1969
HELIC_ENTRIC CONIC 01ST4NCE 371.188
RL I47.63 LaL .00 LL'__ 63.8! VL 27.356 GAL 6.92 AZL 85.1] H(A 154.60 SMA 126.44 ECC .20538 INC 4.8700 V! 30.180
RP l_B.17 LAP 2.09 LOP 218.48 VP 37.472 GAP -8.48 AZP 94.40 TAL JSJ.0] TAP 305.61 RCA J00.47 APO 152.4] V2 35.033
RC 45.8]8 GL 25.8] GP -10.35 ZAL 47.09 ?AP 21.76 ETS 29.11ZAE 160.39 ETE 292.89 ZAC ll5,39 ETC ]70.94 CLP -J9.25
PLANE TL-'_ENTRIC CONIC
C3 28.050 VHL 5.296 CLA 32.6l RAL lO.J7 RAG 656_.1 VEL 12.224 PTH 2.20 VHP 6.207 CPA -4.57 RAP 23.D4 ECC 1.4616
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG
73.10 23 28 33 4035.22 -L:_0.04 %70.48 245.43 63.72 24 35 48 3435.2 -23.4! ]63.D8
106.90 3 52 46 3202.83 -?0,03 108,70 245.42 63.7] 4 46 8 2602.8 -23.40 10].3J
73.10 23 28 33 4035.22 -20.04 170.48 245.43 63.72 24 35 48 3435.E -2314] 163.08
]06.90 3 52 46 3_:_132,83 -20,03 108,70 _45.42 63,7| 4 46 _ _l_ --_]'40 JOJ "3J
]]O'O0 5 30 20 2902"1J --27'72 89'16 249"08 69"I4 6 18 42 2302'1 --30"29 80'92
110"OO 2 54 5 3383.94 -12.72 118.4! 241.18 58.00 3 50 29 2783,9 -16.86 ]lI.7a
CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TCE-1.4278 TRA-2.0830 TC3 -.0034 BAU .0725 SGT _089.2 ,_ _1.5 S_,3 487.8 ST 1740.7 SR I 3! .0 SS ]953.8
RCE .0856 R_A .24OO RE3 -,1934 FAU .03954 RRT -.B_04 RRF ,B867 RTF -.9630 CRT -.9526 CRS -.9119 CST .9932
FOE 3.1475 FRA 3.3593 FC3-!.22135 BSP I(3066 5(;_ 31|2.7 R"Z3 -.1621 RJ3 .9642 LS4 2615.2 MSA I58.3 SSA % 9.3
BEE 1.43(]4 BRA _.O9_1 BE3 .I934 F,SP -1424 S(,1 3105,1 SG2 2|7.0 THA 174.J 9 ELI I 745.2 EL2 39,7 ALF |75.90
LAUNCH OATE NOV 26 !96B FLICA-IT TIME 148.00 ARRIVAL CArE APR 23 J969
HELIC_ENTRIC CONIC
RL I47.63 LAL .O0 LOL 63.81 VL
RP IO8,21 LAP 1.93 LOP Z21.69 VP
RC 46.944 GL 27.60 GP -12.3_ ZAL
PL_NETOCENTRIC CONIC
C3 27.570 VHL 5.25I 34.|6 RAL
LNCH AZMTH LN_H TIME
70.03 23 5 0
I09.97 4 7 33
70.03 23 5 O
109.97 4 7 33
llO.O0 4 I6 18
IlO.O0 3 59 21
OIFFERENTIAL CORRECTIONS
TOE-1.4695 TRA-2.0|SI TO3 .0252 BAU .0798
ROE .]756 R_A ,2876 RE3 -.2151 F_U .04237
FOE 3.5223 FRA 3.5179 F(3-1.3_03 B$P |0274
BOE J.4B00 BRA 2,0355 BC3 .2!66 FSP -1574
OIST_NCE 377.881
27.4L_O GAL 6.70 AZL 84.87 HC_ !57._0 ,%MA 126.87 ECC .20008 INC 5.1252 vI 30.180
37.507 GAP -7,89 AZP 94.75 TAL 151.03 TAP _08,82 RCA 101,48 APO 152,_5 V2 35.020
48,05 ZAP 24,59 ET$ 30,62 ZAE 158,31 ETE 295,76 ZAC 116,76 ETC 172.l] CLP -2].41
0LA 9.07 RAO 6568,1 VlEL 12.204 PTH _.19 VHP 3.9L>0 CPA -6.0! R4P 2(.80 ECC 1.4537
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG
4089.88 -21.06 175,L)6 244.53 62.45 24 13 J0 3489.9 -24.5? 167.88
3139,58 -2|,04 |04._ 244.52 62.44 4 59 53 2539.6 -24.56 96.98
4089.88 -21,06 17_.L)6 244.53 62.45 24 |3 10 3489.9 -24.57 167.88
3139.58 -21,04 |04._6 244.52 62.44 4 59 53 2539.6 -24.56 96.98
3112.91 -21,87 |02.73 244,98 63.05 5 8 JJ 2512.9 -25.30 95.26
3164.55 -20,24 105,86 244,07- 61.85 4 52 6 2564.5 -23.84 98.56
MIO-COLM,_E EXECUTION _CCURACY ORBIT DETER_INATION ACCURACY
S_T 3103.9 S(,,R 481.2 S(,3 534.3 ST 1790.8 SR 223.0 SS 'L_91.0
RRT -.8845 _'*" .9447 RTF -.9653 CRT -.9968 CRS -.982J CST .9935
S_ 3141.0 R_3 -.1855 RJ3 .967! LSA 2757,5 MSA 158.4 SSA 7.9
$GI 3133.1 $C2 _22.5 THA |72.15 ELI ]804.5 EL2 17.7 ALF 172.92
201
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69
LAUNCH CATE NOV 26 1968 RL|GHT TIE 150.00 ARRIVAL CATE 4PR Z5 1969
HEL[L"_CENTRIC CC_IIC
RL ]47.63 LAL .O0
RP 20_.25 LAP I.TB
RC 4B.205 GL 29.7_
PLANE TOCENTRIC CONIC
C3 _7.459 VHL 5,240
LNCH AZMTH LNCH TIME
66.BI 22 4l
II3,19 4 _ 34
66,B; 22 41 2
113.19 4 20 34
66,BI 2Z 41 2
i13.I9 4 L_O 34
DISTANCE 384,553
LOL 63,B1 VL 27.479 GAL 6.50 AZL B4.54 MCA 161,00 54A 127,26 ECC .19521 Vl 30.1BO
LOP 224.89 VP 37.537 GAP -7,30 AZP 95.17 TAL 151,06 TAP 312,05 RCA 102,42 V2 35.007
GP -15.10 ZAL 49.24 ZAP 27.83 EtS 32,74 ZAE 155.68 ETE 296.95 ZAC I18,08 CLP -23.68
OLA 33.98 RAL 7.70 RAg 6568.1 VEL 12.L:'O0 PTH 2.19 VHP 5.666 0PA -B.|3 RAP Z6.74 ECC 1.45| 9
L-I TIME IN] LAT IN] LONG IN] RT AS( IN] AZIwITH IN] TIME PO (ST TIM IN] 2 LAT |NJ 2 LONG
4144.62 -22.1| 180.19 243.68 60.86 23 50 7 3544.6 -25.82 J72.85
3082.83 -22.10 100.49 243.68 60.86 5 1! 57 2482.8 -23.81 93.15
4J44.62 -22.11 ]80.19 243.68 60.86 23 50 7 3544.6 -25.82 172.85
3082.83 -22.]0 ]00.49 243.68 60.86 5 11 57 248_.8 -2fl.81 93.]5
4]44.62 -22.1! ]B0.19 243.68 60.86 23 50 7 3544.6 -25.82 172.85





TCE-J.5283 TRA-J.9435 TO3 ,0447 BAU °09(36
ROE .2999 RRA .3537 RE3 -.24_7 FAU ,044?7
FDE 3.9687 FRA 3.6331 FC3-J.4II6 BSP 104J7
80E 1.5574 BRA 1.9735 8C3 ,2468 FSP -172Z
LAUNCH 0ATE NOV 26 I_
PELIOCENTRTC CONIC
RL 147.63 LAL .(30
108.29 LAP ],6!
RC 49.590 GL 3_,34
PLANIETO(ENTRIC CONIC
C3 27.894 VHL 5,_8|
LNCH A2'MTH LNCH TIME
63.24 _2 15 14
116.76 4 32 !
63.24 22 13 14
116.76 4 32 1
63.E4 22 l_ I4













TOE-l.6121 TRA-I.86_ TO3 .0565 8AU .I055
ROE .4827 RRA .4446 RC3 -.2772 FAU ,04637
FOE 4.4866 FRA 3.7J92 FC3-1.4393 B,SP 10587
BOE 1,6829 BRA 1.9161 BE3 .2829 F,SP -1858
MI0-CCURSE: EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
$GT 31|3,0 _ 632,9 $G3 582,_ ST 1847.4 SR 3_7,9 SS 2244.8
RRT -.9"Eli RRF .9752 RTF -.9672 CRT -.9994 ORS -.9965 CST .9937
$GB 3176.6 R23 -.2026 R13 .9702 LSA 2924.8 MSA I6_.3 SSA 6.5
5(;I 3167,4 ,%2 242.2 THA I69.33 ELI 1_81,7 EL2 J2,3 ALF ]69.04
FLIC+_T TIME 15_.O0 ARRIVAL 0ATE APR 27 ]969
0ISTANCE _91.EO6
27.533 GAL 6.3_ AZL 84.07 HW:A |64.20 SMA 127.62 ECC .I9075 INC 3.9266 Vl 30.180
37.564 GAP -6.74 AZP 95.70 TAL 151,10 TAP 315.29 RCA ]03.28 APE) 151.96 VZ 34.994
50.78 ZAP 31.78 ET$ 35.63 ZAE 152.21ETE 296.62 ZAC 119,35 ETC 176.06 CLP -26,05
5.90 RAO 6568.1 VEL 12.218 PTH E.L_'0 VHP 5.463 OPA -lI ,26 RAP 29.05 ECC ],459!
INJ _ INJ RT AS( _NJ A2'NTH _NJ TIM[ PC) CST TIM INJ 2 LATINJ 2 LONG
185.63 242.90 38.78 23 25 J8 _603,3 -27.15 178.36
97.05 242.89 58.77 5 22 33 2432.0 -27.14 89.78
183.63 242.90 58.78 23 25 |8 3603.3 -27.15 178.36
97,0§ 242.89 58,77 5 2_ 33 2432,0 -27.14 89.78
185,63 242.90 38.78 23 25 18 3603.3 -27.15 178.36
97.05 24_.89 58.77 5 22 33 243_,0 -27.I4 89.'r6
NIO-COUR,,',_ EX_CUTiONACCURACY ORBIT OETERt4INATION ACCURACY
S(,T 3111.1 S(,R 858.2 $63 625.3 St 19II.6 SR 555.2 SS 2410.8
RRT -.9408 RRF .9894 RTF -.9687 CRT -.9969 ORS -.9995 CST .9940
SG8 3227.3 R_3 -.20_0 R13 .9738 LSA 3J22,1MSA I64.] SSA 5.0
•_| _215.0 ,_2 281.6 THA 165.34 ELI I990,] EL2 42.0 ALF |63.85
_LAUNCH DATE NOv 26 1968 FLIGHT TIME ]54.00 ARRIVAL 0ATE APR _9 1969
HELIOCENTRIC CONIC 01STANCE 397.835
RL 147.63 LAL .00 LOL 63.81 VL 27.581 GAL 6.]5 AZL 83.38 HCA J67.39 SMA 127.95 ECC
RP I08.33 LAP J.44 LOP _3J._B VP 37.588 GAP -6.|9 AZP 96.46 TAL ]5J.]4 TAP 3J8.53 RCA
RC 51.091GL 35.75 GP -24.3_ ZAL 52.90 ZAP 36.80 ET5 39.54 ZAE ]47.25 ETE 295.04 ZAC
PLAN_TC(ENTRIC CONIC
C3 29._87 VHL 5.4|2 DLA 40.99 RAL 3.36 RA0 6568.2 VEL ]2.274 PTH 2.2! VMP 5._53 DPA -15.97 RAP 32.06 ECC _.4_20
LNCH A_MTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO C$T TIM IN] _ LAT IN] _ LONG
59,03 Z! 45 26 4271.33 -24,24 ]92.09 242.]7 _5_.87 22 56 37 367].3 -28.54 184.97
120.97 4 41 33 2988,30 -24,23 94.]l 242.]6 55.86 5 3] _2 2388.3 -_,53 96.99
59.03 21 45 26 4271;33 -24,24 192.09 242.]7 55.87 22 56 37 367],3 -28.54 ]84.97
I_0.97 4 41 33 2988.30 -24,23 94.]I _4_.J6 55.86 5 31 22 2388,3 -28.53 86.99
59.03 21 45 26 4271.33 -24.24 192.09 _42,17 55.67 _ 56 37 367].3 -28.54 ]64,97
I20,97 4 41 33 2988.30 -24.23 94.11 242.16 55.86 § 31 22 2388.3 -28,53 86.99
OIFFERENTIAL CCRRECTION5 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
7DE-I.7478 TRA-J.7746 TO3 .0572 BAU ,1256 SGT 3102.3 SGR 1193.4 ,5(,3 651.8 ST I995.4 SR 855.2 55 _580,4
ROE .7756 RRA .5673 RE3 -.3156 FAU .04589 RRT -.9512 RRF" .9955 RTF -.9701 CRT -.9949 CRS-].O000 CST .9944
FOE 5.0680 FRA 3,6331 FC3-l.3566 8SP 10866 SG8 3323.9 R23 -.J98(] RI3 ,9785 LSA 3367.9 MSA 170.0 SSA 3.6
BEE 1.912_ BRA 1._631BC3 .3_08 FSP -1947 SGI 3305.9 SG2 345.7 THA 159.67 ELI 2169.5 EL_ 79.5 ALF |56.87
,18668 INC 6.6204 V! 30.180
104.06 APO 151.83 v2 34.980
]_0.50 ETC J79.61 CLP -_8.46
LAUNCH CATE NOV _6 J968 FLICA_T TIME 156.[]O ARRIVAL CATE MAY ! J969
HELIC',CENTRIC CONIC OISTANCE 404.44]
RL 147.63 LAL .LgO LOL 63.81 VL 27.625 GAL 5.99 AZL 82.23 HCA 170.58 5MA 12d.25 ECC .1_300 INC 7.7740 V! 30.J_O
RP J08.38 LAP 1.27 LOP 234.47 VP 37.608 GAP -5.65 AlP 97.67 TAL JSJ.]9 TAP 32J.77 RCA 104.78 APO 15J.72 V2 34.967
RC 52,697 GL 4O.49 GP -32.79 ZAL 56.06 ZAP 43.74 ETS 44._3 ZAE J 39.55ETE 292,_1 ZAC I_J .28 EtC ]85.36 ELP -30.75
PLANETOCENTRIC CONIC
C3 32.767 VHL 5.724 OLA 44.77 RAL 359.37 RAO _sr_._ VEL ]2.4]5 PTH 2.24 VHP 5.448 DPA -23.26 RAP 36.60 ECC 1.5393
LNCH AZMTH L_H TIME L-I TIME IN] LAT IN] LONG IN] RT ASC INJ AZMTH INJ TIME PC} C$T TIM IN] _ LA T IN] 2 LONG
53.75 21 7 54 4357.88 -24.97 2'00.35 241.39 5].55 22 _ 32 3757.9 -_9.77 J93.55
126.25 4 47 J4 2958.]5 -24.95 92.02 241.37 5J.54 5 3_ 3_ 2358._ -99.75 85.23
53,75 21 7 54 4357.88 -24.97 200,35 24J,39 5J.55 2_ 20 32 3757.9 -_9.77 ]93.55
126,_5 4 47 J4 _958.|5 -_4,95 92.02 241.37 5J.54 5 36 32 2358.2 -_9,75 _5,23
53.75 21 7 54 4357.8_ -24.97 _00.35 24].39 5J,55 2_ 20 32 3757.9 -29.77 ]93,55
lL%r. 25 4 47 14 295_.15 -24,95 92,02 241,37 5J.54 5 36 32 235B.2 -29.75 85.23
DIFFERENTIAL CCRROCTION5 MID-CLhURS_L EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE-2.007J TRA-1.6739 TO3 .0407 6AU ,]SlJ 5GT 3099.5 SGR ]691.0 SG3 632.4 ST 2]30.0 SR !331.4 SS 2714.9
ROE |.295J RRA .7]_3 RE3 -.3424 FAU .0407| RRT -.9563 RR'F .9977 RTF -.9715 CRT -.994! CRS-!.O000 CST .9950
FOE 5.5984 FRA 3.2238 FC3-J.0757 eS@ 1_431 SG_ 3530._ R_3 _.JTO0 RJ3 .9_49 LSA 3694.4 M$A !77._ SSA 2.}
BOE 2.38H6 BRA 1.8215 _C3 .3449 rsP -]904 SOl 3503.6 SG2 437.5 THA :5].97 ELI 250_.9 EL2 I22.9 ALF 148.P6
202
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69_
LAUNCH CATE _V Z6 2968 FLIGHT TIME 158,00 ARRIVAL CATE MAY ] |969
HELICHENTRIC CONIC
RL 147.63 LAL .00 LOL 6}.8J VL
RP 108.42 LAP 1.09 LOP Z)7,66 VP
RC 54.398 GL 47.6} 6P -46.34 /AL
PLANETOfENTRIC CONIC
(} 42.575 VHL 6.525
LNCH AZMTH LNEH TIME
46.86 ZO J4 ]4
133.]4 4 41 50
46.86 20 14 14
133.I4 4 4!
46,86 _0 14 14
133.14 4 41 50
CIFFERENTIAL CGRREETION5
TCE-Z.6634 TRA-1.5§97 TC3 -,00_ BAU .1701
RC£ Z.3341 FaWA .8J99 RE3 -.2989 FAU .02594
FEE 5.6669 FRA Z._195 FC} -.5275 8SP 12624
BOE 3.5415 BRA 1.762] BE3 .2989 FSP -]557
C[STANCE 4]1,0]6
27,665 GAL 5,86 AZL 79,91HCA 17},76 5NA 128,52 E(( ,]7969
37.625 GAP -5.13 A/P I00,0} TAL ]51,_4 TAP 32_,00 RCA ]05.43
61.29 ZAP 54._1ET$ 52.32 ZAE 126.75 ETE 291.70 ZA( 120.91
INC|0,0885 V] }0.]80
APE) I5J.62 V2 34.954
ETC J95.53 CLP -32,I!
CLA 50.03 RAL 35].97 RA_ 6568.6 VEL 12.804 PTH 2.33 VHP 6.147 0PA -34.70 RAP 45.09 ECC ],7007
L-I TIME INJ LAT INJ LCNG INJ RT A_ INJ ATNTH INJ TINt PC) CST TIM INJ 2 LA T INJ 2 LONG
4484._6 -24.19 2|].75 239.86 44.77 21 28 59 3884.3 -_9.73 _05.68
2964.0(] -24.]8 91.82 239.84 44.76 5 ]| J4 2364.0 -29.7Z 85.76
4484.26 -24.19 11].75 239.86 44.77 21 _8 59 ]884.3 -29.73 205,68
2964.00 -24.]8 91.82 239.84 44.76 5 31 14 2364.0 -29.72 85.76
4484.26 -24.19 Z||.75 239.86 44.77 2! 28 59 3884.3 -_9.73 Z05.68
2964.OO -24,18 9],BZ 239,84 44.76 5 3! 14 2364.0 -29.7_ 85.76
MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
S_T 3164,6 S_R 2_68,4 S_3 507,0 ST _424,6 SR 2077,1 SS 2686,8
RRT -,9582 RRF ,9978 RTF -,9748 CRT -,9945 CRS -,9998 CST ,9963
56_B 395E.7 R23 -,1212 R13 .9925 LSA 4168.6 MSA 185.9 SSA 1,_
SG1 3914.6 S(,Z 547.7 THA 14_.53 EL1 3188.4 ELZ 164.8 ALF 139.44
LAUNCH DATE NOV 26 1968 FLIGHT TIME 160.D0 ARRIVAL 0ATE MAY 5 1969
HELIOCENTRIC CONIC
RL 147,63 LAL ,DO
RP 108.45 LAP ,9J
RC 56.186 GL 58.74
PLANETOCENTRIC CONIC
C3 89.980 VHL 9.4B6
LNCH AZMTH LN(H TIME
]9.40 18 44
140.60 3 56 18
39.40 18 44 L:_
140.60 3 56 18
39.40 18 44 LmO
140.60 3 56 18
OIFFERI_NTIAL CORRECTIONS
TOE-5.9444 TRA-J._94_ TC3 -.111B _AU .1_3
ROE 3.9469 RRA .2601 RE3 -.O646 FAU-.DO206
FOE 4.3726 FRA .6729 FC3 .B198 8SP 14378
8D£ 7.1354 8RA 1,4182 8C3 ,1_91FSP -758
DISTANCE 417.533
LCL 63.81 VL 27.70| GAL 5.74 AZL 7_.89 PE_ 176.90 ,94A 126,77 EC( .17679 IN(17.1096 Vl 30.180
LOP 240.85 VP 37.640 GAP -4.64 AZP 107.09 TAL 151._6 TAP 326.16 RCA 106.0(} APO 151.53 V_ 34.942
GP -68.17 ZAL 71.0_ ZAP 70.L_ ET$ 7!.51 ZAE 104.89 ET[ _O_.73 ZAE 117.65 ETC _21.87 (LP -_4.52
DLA 56.02 RAL 3_4.99 RAO 6569.8 VEL 14.537 PTH 2.64 VHP 9.652 0PA -50.39 RAP 67.3] EEC 2.4808
L-I TIME IN] LAT IN] LONG IN] RT AS(: IN] A2NTH IN] TIME PO CST TIM IN] _ LAT IN] _ LONG
4713.35 -16.54 226.93 233.46 35.66 20 Z 53 4113.3 -_E.98 Z_._9
]094.60 -16.53 96.L_ 233.44 35.66 A 47 53 2494.6 -22.96 91.65
4713.35 -16.54 Z26.93 233.46 35.66 L_] Z 53 4113.3 -Z_.98 ZZ_.Z9
]094.60 -16.53 96.Z8 _33.44 35.66 4 47 53 2494.6 -2_,96 91 .65
4713.35 -16.54 226.93 233.46 35.66 _ Z 53 4113.3 -_.98 22_._9
}094.60 -16.53 96.28 233,44 35.66 4 47 53 _494.6 -2_.96 91.65
MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SGT 3899.7 _ 2403.6 ,TW;3 236.7 ST 3618.9 SR 2385.5 55 2209.9
RRT -.9§56 RRF .9865 RTF -.9909 CRT -.9960 CRS -.9989 CST .9991
S_ 4580.9 R"Z3 -.0fi_9 RI3 .9985 LSA 4861.9 MSA ]81.7 5SA .7
$61 4540.4 S_ 608.2 THA 148.88 ELI 4330.7 EL2 179.1 ALF 146.65
LAUNCH CATE NOV 26 1968 FLIGHT TIME 162,00 ARRIVAL CATE MAY 7 1969
HELIOCENTRI( CONIC
RL 147.6} LAL ,00




LNCH AZMTH LNCH TIME
45,01 9 24 57
134.99 IB 0 )5
45.01 9 24 57
134.99 18 0 35
45,O1 9 24 57
134.99 18 0 35
CIFFERENTIAL CORRECTIONS
TEE 6.0]60 TRA-4.445_ TC3 -,15_4 _AU S.1249
ROE-4.5864 RRAI].4753 RE3 ._825 FAU-.09257
FOE-I.3106 FRA 2,6692 FC3 ,067] 8SP 3401
BCE 7.5649 8RA1_,}062 8C3 .3210 FSP -65
OISTANCE 424.876
LOL 63.81 VL 27.732 GAL 5.49 AZL 163.00 HCA 180.76 SMA 1_8.99 EC( .17279 INC72.9871 Vl 30.180
LC_ 244.03 VP }7,651 GAP -3.94 AZP 17.00 TAL 1_1.85 TAP _32.61 RCA ]06.70 _PO 1_1.28 V2 34.929
GP 54.34 ZAL 85.08 lAP 86.4_ ETS 187.0_ ZAE 69.05 ErE 319.51 2AC 93.53 ETC 32.57 CLP 83.85
CLA -51.49 RAL 10.70 RAO 6573.] VEL 36.?70 PTH 3.53 VHP 44.918 CPA 63.25 RAP ]87.88 EEE20.6535
L-[ TIME INJ LAT INJ LONG INJ RT A_ INJ A_WTH [NJ T]/AE _ CST TIM INJ Z LAT INJ 2 LONG
2342.44 -.73 64.87 281.26 141.49 |0 3 59 1742.4 5.52 60,29
794.30 -.72 _02.09 281.28 141.49 18 ]3 49 ]94.3 5.54 297.52
2342.44 -.73 64,87 281.26 141.49 10 3 59 1742.4 5.52 6.0.29
794.30 -.72 }02.09 281.28 141.49 18 13 49 194.3 5.54 297.52
2342.44 -.73 64.87 281.26 141.49 tO 3 59 1742.4 5.52 60.29
794.30 -.72 )(]2.09 281.28 141.49 18 13 49 194,3 5.54 297.52
MIO-COURSE EXECUTION ACCURACY ORBIT 0ETEI_WINATION ACCURACY
56T 1872.3 S(.,R 3705.4 Y:_3 75.7 ST 1059.3 Y:_ ]192.5 55 1182.8
RRT -,_272 _ .'_0 RTF -.9429 CRT -,8597 CRS -.9948 CST ,9073
568 4151.5 R_3 -.0300 el3 ,9995 LSA 1937.2 MSA 436.4 SSA .7
.561 4103.0 S(,2 633.3 THA 115.76 ELI 1538.9 EL2 419.3 ALF 131.07
LAUEH CArE NOV 26 h)_8 FLIGHT TIME 164,00 ARRIVAL CATE MAY 9 1969
H_LIOCENTRIC CONIC
RL 147.63 LAL .DO LCL 63.8| VL
RP 108.53 LAP .SA LOP 247.21 VP
RC 59.995 GL -46,38 CP 68,74 ZAL
PLANE TOCENTRIC CONIC
C3 36.137 VHL 6.Oll
LN(.H AZMTH LN_H TIME L-I TIME INJ LAT
68.71 12 5_ 49 1538.00 19.21
111.29 18 7 21 5827.44 19.23
68.71 12 52 49 1538.00 19.21
111.29 18 7 21 5827.44 19.23
68.71 12 52 49 1538.00 19.21
111.29 18 7 21 5827.44 19.23
CIFFERENTIAL CORRECTIONS
TOE -.8262 TRA-2.2405 TC3 ,000(9 BAU .2356
ROE -.2848 RRA-3.3233 Re3 .4B77 FAU .01626
FOE .3949 FRA 2.8184 FC3 -._q96 8SP 14396
see .8739 BOA 4.PO80 BC3 .4877 FSP -876
DISTANEE 410.811
27.760 GAL 5.50 AZL 99.06 HEA 183.45 SMA 129.18 ECC .17146 INC 9.0593 V] 30.180
37.661 GAP -3.60 AZP 80.96 TAL 151.48 TAP 334.93 RCA 107.03 Ap01151.33 V2 34.917
60.35 ZAP 72,6_ ETS 312.83 7AE 113.90 ErE 73.90 ZAC 88.99 ErE 146.85 CLP -34,85
0LA -34,89 RAL 37,60 RAO 6568,4 VEL 12,550 PTH 2.27 VHP 8,658 CPA 65.77 RAP 331.17 E(C 1,5947
INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT ]NJ 2 LONG
12.46 277.60 119.70 13 18 27 938.0 23.O1 5.33
275.70 277.61 119.69 19 44 29 5227.4 23.03 268.56
12.46 277.60 119.70 13 ]8 27 938.0 23.O1 5.33
275.70 277.61 119.69 19 44 29 5227.4 23.03 268.56
12.46 277.60 119.70 13 ]8 27 938.0 23.01 5.33
275.70 277.61 119.69 19 44 ?9 5227,4 23.03 268.96
MI0-COURSE EXECUTION _CCUR_CY ORBIT CETERNINATION ACEURAC¢
,%T 2719.8 SGR 3915,3 S_3 287.7 ST 1109.1 SR ]190.0 SS 787.1
RRT ._N541 RRF -.9990 RTF -.9742 CRT .8475 CRS .9908 CST .9115
4767.3 R_3 -.0449 R]3 -.9969 LSA 1748,6 MSA 456.0 SS4 1.3
_.G] 4729.7 S(.,2 597.7 THA 55,56 EL1 1563.8 EL? 448.0 ALF 47.38
203
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-693
LAUNCH CAT? _:,V 76 J968 FLIGHT TIME 166.00 ARRIVAL DATE MAY 11 1969
HELIC(ENTRIC CCINIC
RL 147.6] LAL ,00
RP I08.57 LAP .36
RC 61.981 GL -20.99
PLANE TIXENTRIC COtNI(
_C5 17.435 VHL 4.176
LNCH AZMTH LN_H TIME
94].00 10 17 37
90.00 19 32 AS
100.00 11 )} 39
|00.00 20 59 24
110.00 12 29 31
110.00 22 19 42
DISTANCE 437.271
LOL 63.81 VL 27.785 GAL S.43 AZL 93.10 HCA 186.59 SMA 129.36 £CC .16951 vl 50.180
LOP ?50.39 VP 37.668 GAP -3.13 AZP 86.92 TAL 151.48 TAP 338.07 RCA 107.43 v? 34[906
GP 51.61 ZAL 45.22 ZAP 65.1@ ETS 327.35 2AE 131.32 ETE 79.61 ZAC 94.91 CLP -47.47
CLA -10.65 RAL 28.95 RAO 6567.7 VEL 11.782 PTH ?.08 VHP 5.395 DPA 51.30 RAP 351.92 EEC 1.7869
L-I TIME INJ LAT INJ LOI_ INJ RT ASC INJ AZMTH [NJ TIHE PO CST TIM INJ 2 LA T INJ 2 LONG
1845.46 -9.34 1g.32 ?46.85 116.89 10 48 22 1245.5 -5.56 12.58
5162.85 25.60 730.66 251.23 77.47 20 58 48 4562.9 23.6? 222.55
1600.l_ -10.27 .74 246,30 118.23 12 0 19 1000.2 -6.41 354.07
4_).39 ?6.72 209.81 750.91 76.08 2? 20 48 47_3.4 24.55 2OI.69
1424.16 -12.95 345._ 244.71 121.91 12 5} 35 824.2 -8.64 539.56




DIffERENTIAL CORRECTIONS MID-DOUR? EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
TD£ -.5247 TRA-1.4172 TC3 .0716 8AU .2887 `%T 2106.4 S_R 3666.2 S_3 646.2 57 9]}.1 SR 1236.5 SS 1219.7
ROE -.4916 RRA-?.4778 RE} 1.2364 FAU .05194 RRT .9555 RRF -.999_ RTr -.9575 CRT .9539 ERS .9980 CST .9710
FeE 1.1400 FRA 5.0061 rC3-2.5791 OSP 13541 S_ 4226.) i_Z} -.0645 R13 -.9976 LSA 1958.1 MSA 230.1 SSA 4.1
ODE .7190 eRA 2._501 OC3 1 .2385 FSP -21333 SGI 4193.} _2 543.2 THA 60.69 ELI 1532.5 EL? 226.0 ALF 53.52




ARRIVAL DATE MAY 13 1969
RL 147.63 LAL .00
RP 108.6(] LAP ,17
RC 64.037 GL -7.11
PLANE TOCENTRIE CONIC
C3 14.954 VHL 3.867 0LA
LNEM AZMTH L_K_H TIWE L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A_PMTH INJ TIME
90.00 8 19 18 2221.77 -19.74 41.94 241.37 110.72 _ 56 20
90.00 20 53 1 4716.64 15.89 201.64 _40.45 Co6.75 72 1J }_
I450.00 9 41 46 1955.79 -20.70 21._ 240.98 112.06 IO 14 72
I(30.00 27 13 14 4457.86 16.82 162.17 740.01 64.9? ?} 27 }2
110.430 lO 52 35 1734.14 -23.24 3.93 239,76 115._0 11 71 29
110.430 2} 18 55 425?.24 19.31 165.24 2_.68 61.73 74 ?9 47
01rFZRENTIAL CC_CTION5 MI0-ODURSIE E)(ECUTION _CCURACY
TOE -.4545 TRA-1.10_, TC} -.00?6 B_U .?595 ,`%T |77_.6 _ 32C_.4 ._,,3 967.8
ROE -.6016 RRA-?.0080 Re} 1.2978 r_U .07B52 RRT .9466 _ -.9995 RTF -.947t
rOE 2.?889 FR_ 6.7971 FC3-4.5458 B,SP 119_I _ 3716.9 R?} -.0693 RI] -.9971
r OOE .7540 BRA 2.2927 0C3 1.2926 FSP -3011 #w31 3682.1 `%2 507.0 THA 62.??
LOL 63.81 VL 27.B07 GAL 5.37 _ZL 90.99 HCA 189.76 SMA 129.51ECC .167H2 IN( .9898 Vl 30.180
LCP 253.57 VP 37.675 GAP -2.67 _2'P 89.02 TAL 151.48 TAP 341,24 RCA 107.77 APO 151.24 v2 347894
GP 41.17 2AL 41.13 ZAP 63.}3 ET$ 3_6.35 2AE 141.68 ETE 81.87 ZAC 98.77 ETE 155.21 CLP -53.40
2.41 RAL 24.08 RAO 6567.6 VEL !1.676 PTH _.05 VHP 4.35? DPA 41.96 RAP 158.70 ECC 1.2461








ST B34.1 5R I262.3 SS 1708.9
CRT .9#77 (RS .99_3 EST .9950
LSA 2279.8 MSA 109.8 SSA 9.2
ELI 1509.1 EL2 109.2 ALF 56.67
fLIGHT TIWE 170.00L_UNCH OATE NOV 26 1968
HELIL_NCENTRIC CONIC 01STANCE 450,190
RL 147.63 LAL .00 LOt. 63.81 VL 27._25 GAL 5.32 A?L 89.91 HCA 192.93 SMA 129.64 ECC .16640
RP 108,64 LAP -.02 LOP ?56.74 VP 37.677 GAP -2.21 AZP _0.09 TAL 15|.46 TAP 344.40 RCA 108.07
RE 66.131 GL .66 CP 34.45 2AL 40.56 2AP 64.61ETS 343.09 ZAE 148.34 ETE _$.43 ZAC 99.73
PLANE TCK_ENTRIC CONIC
C3 14,473 VHL },804 CLA 9.65 RAL 21.26 RAD 6567.6 VCL 11.656 PTH 2.05 VHP 3.838 CPA 35.36
TeE -.3806 TRA -.8545 TC3 -,IL:_}4 BAU .7338
ROE -.6365 RRA-I.7172 RE} 1,2025 F}U .09874
FOE 3.4470 FRA 8.1744 FC3-5.9_62 BSP 10598
_OE .7416 BRA 1.914;E) 0C3 I._C185 FSP -3_18
LNCH AIMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A}'MTH INJ TIME PO CST TIM
90.00 7 12 30 2443.95 -24.39 56.55 240.17 I04.H5 7 53 14 IH44,0
90.00 21 37 19 4479,69 8.95 187.73 2}6.65 63.02 22 51 59 ]879.9
100.00 B 38 36 2166.29 -25.43 35.B1 239.85 106.27 9 14 42 1566.3
I00.00 22 53 55 4232.79 9.90 169.05 236.14 61.65 24 4 28 3632.8
II0.OO 9 57 _ 1918.95 -28.16 16.07 238.84 110.20 I0 29 37 131_.9
I]0.00 ?3 51 22 4052._ 12.40 153.91 234.66 57.89 24 58 55 3452.9
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY
`%T 1428.6 _ 2939.0 ._.3 1231.3
RRT .9265 _ -.9991 RTF -.9266
SGB _267.B R_} -.0674 R|) -.9969
`%1 3231.0 SG_ 4_9.1 THA 65.15
LAUNCH DATE NOV 26 1968
.00 LOt. 6_'_ Y_ 77.B41 CAL




ARRIVAL DATE MAY 15 1969
INC .0807 VJ 30.180
APO 151.21 v? 34.883
ETC 157.25 CLP -58.68
RAP 1.37 ECC 1,2387








ST 294.3 SR 1240.5 SS _123.4
CRT .9958 CR$ .9981 CST .9994
LSA 2554.3 MSA 72.7 SSA 15.0
ELI 1420.5,,EL2 55.6 ALF 60.8?
ARRIVAL CATE MAY 17 1969FLIGHT TIME 172.00
OISTAIWWCE 456.624
5.28 AZL 89.25 I..IC_ 196.11 SMA 129.75 ECC .16525 INC .7512 Vl _.180
-I,76 AZP g0.72 T_L 151.43 TAP 347.53 RCA lOB.3! APO 15t.19 v2 34,873
RC 68.274 GL 5.49 GP
PLAI_TOCENTRIC CONIC
C3 14.435 VHL 3.799 OLA
LNCH AZMTH LN(H TIME L-I TIME INJ LAT
9(_.00 6 27 27 2594.3_1 -26.61
90.00 22 7 44 4328.32 4.17
100.OO 7 56 18 2307.84 -27.75
16)0.00 23 21 34 4090.09 5.19
II0.00 9 21 22 2041.69 -_0.76
110.00 0 16 56 3929.01 7.83
01FFERENTIAL CORRECTIONS
TOE -.2792 TRA -.6074 TC3 -.2613 BAU .2184
RCE -.6338 RRA-I.5146 RC3 1.1011 FAU .11520
FDE 4.5038 (RA 9.2605 rC3-6.9087 BSP 9384
BDE .6926 BRA 1.6319 BE3 1.1317 rsP -4_19
91.12 ?AC 99.97 ETC 159.03 CLP -63.9729.81 ?_L 40.85 ZAP 67.62 ET5 }48.2} Z_E 152.82 ETE
14.13 RAL 19.43 R_0 6567.6 ',/EL 11.654 PTH 2.05 VHP 3,524 DPA 30.43 RAP 2.19 ECC 1.2376
_NJ LCNG INJ RT A,_C INJ A2'MTH [NJ TIME PO (ST TIP INJ 2 LAT INJ ? LONG
67.01 239.96 1OO.06 7 10 42 1994.4 -?4.95 58.73
179.15 2}5.06 61.97 2} 19 52 377H.3 .39 172.51
45.68 239.71 101.57 8 }4 46 1707.8 -75._8 37.39
161.07 234.5,0 60.52 24 29 44 34_.1 1.23 154.53
24.64 218.88 105.70 9 55 23 1441,7 -26.30 16.30
147.23 2}2.87 56.62 I 22 25 33?9.0 3.39 140.96
MIO-CO_SE EXECUTION ACCURACY CRBIT OETERMIN_TION ACCURACY
`%T 1053.I _ 2676.1 .`%3 1448.5 ST 507.6 ._ 11:8.9 SS 7451.6
RRT .8733 RRf" -.99B6 RTF -.8734 CRT .9985 CRS .9975 CST .9997
,%e 2875.9 I_} -.0579 R13 -.9969 LSA 2770.5 MSA 75.? SSA 15.9
,%1 2@34.8 _? 484.3 THA 70.44 ELI 1292.5 EL2 25.7 ALF 66.90
2'04
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968 69_
LAUNCH CA TE N_V 26 1968 FLIGHT TIME 174.00 ARRIVAL CA T[ MAY ]9 1969
HELIL-_ENTRIC CONIC DISTANCE 463.036
RL |47.63 LAL .00 LOL 63.81 VL 27.853 GAL 5.26 AZL 88.80 HCA 199.ZH SMA 129.84 ECC .I6437 INC 1.1980 VI 30.I_P
RP I08.70 LAP -.40 LOP 263.08 VP 37.679 GAP -1.32 AZP 91.J3 TAL |51.37 TAP 350.65 RCA ]08.50 APO 151.18 V2 34.862
RE 70.456 CL 6.75 GP 26.39 ZAL 41.3('] lAP 71.66 ETS 352.Z2 ZAE 155.75 ETE 99.14 ZAC 99.38 ETC 160.59 CLP -69.43
PLANE TC_ENTRIC CONIC /I
C3 14.532 VHL 3.812 CLA 17.16 RAL I_.16 RAC 6567.6 VEL 11.65H PTH 2.05 VHP 3.312 CPA 26.47 RAP 1.98 ECC 1.2392
LNCM AZMTH LNCH TIME L-I TIM_ IN! LAT IN! LONG IN! RT ASC IN! A7MTH IN! TIME PO CST TIM IN! 2 LA T IN! 2 LL"NC
90.00 5 54 3 2705.72 -27.68 74.97 240.02 96.21 6 39 9 2105.7 -26.53 66.50
90.00 22 31 0 4219.95 .68 173.09 234.39 61.69 23 41 20 3619.9 -3.11 166.46
IO0.DO 7 25 16 2411.5H -28.95 53.16 239,85 97.81 8 5 2_ 1811.6 -77.56 44.63
lO0.O0 2) 42 29 3989.32 1.79 155.52 233.77 60.16 24 4_ 58 3389.3 -2.19 149.00
l]O.90 8 55 14 21_1.08 -32,21 31.12 239.1_ I02.12 9 _l 44 1530.1 -30.21 22.48
liD.DO O 32 56 3843.59 4.61 142.72 232.02 66.09 1 36 59 3243.6 .13 136.50
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY CRGIT _ETERMINATION ACCURACY
TCE -.1499 TRA -.353I TC3 -,4233 GAU .2125 ,SGT 680.7 S6R 2457.5 $63 1629.0 ST 2H0.4 SR 1125.3 SS 2716.1
RCE -.6141 RRA-I.3629 RC3 1.0Od5 FAU .12932 RRT .6877 RKE -.9979 RTF -.6(475 CRT .99f11 CRS .9968 CST .9927
FOE 5.4519 FRAI0.1_9 FC3-7.6444 BSP _54 _ 2550.0 R'Z3 -.0367 RI3 -.997_ LSA 2952.0 MSA _7.4 SSA 14.8
6CE .6322 BRA 1.4079 OC3 I .093fl FSP -5109 Sw_J 2503.5 S_2 465.! TMA 7_.79 ELI 1159.5 EL2 16.8 ALF 76.03
LAL_CH CaTE NOV 26 196_ FLIGHT TIME 176.00 ARRIVAL CATE MAY 21 1969
HELIOCENTRIC CONIC DISTANCE 469.4L_
RL 147.63 LAL .OO LOL 63.81 VL 27.664 GAL 5.25 AZL 88.48 H_A 202.45 ,SMA 129.91 ECC .16375 |NC 1.5230 VI _,180
RP JO_.73 LAP -.5_ LOP 266,25 VP 37.678 &AP -.88 AZP 91.4l TAL ISI._fl TAP 353.73 RCA J0_.64 AF_ 151.18 V2 34.853
RE 72.67Z GL II.IO GP Z3.73 ZAL 41.72 Z_P 76.35 ETS 355.39 IAE I57.35 ETE 109.17 ZAC 9_-22 ETC 161.97 CLP -75.06
PLAN_TOCENTRIC CONIC
C3 14.685 V_L 3,_3_ 0LA
LNCH AZMTH LI_:H TIME L-I TIN? IN! L_T IN! _ IN! RT A.f_ INJ _ZMTH IN! TIME
90.00 5 27 47 2793.53 -_.|7 _1.35 _40.|B 9_.05 6 14
90.00 22 50 4 4136.7_ -_.00 J_.45 134.16 61.75 _3 59 !
]OO.OO 7 I IO 2492.44 -29.55 59.09 240.07 94.75 7 4E 43
10(3.OO O 3 19 39|3.JI -.79 15J.]4 _.51 60.|_ J _ 3_
lIO.O0 8 35 23 2197.64 -33.06 36._ _9.57 99.2_ 9 12 0
JIO.Op O 45 35 3780.67 _.Zl 1_9.4_ _31.63 55.88 ! =_ 35
CIFFERENTILL CORRECTIONS HI0-CX:)URE [XIECUTION ACCURACY
TOE .(]046 TRA -,0888 TC3 -,60_3 B_l_J ,EJ68 ._Y 463,4 _ L_J,9 E_3 J77_,6
ROt -.58#8 RR_-J.2_gO RE) .925! F_U .I_845 _RT -.05_6 _ -.9969 R1T .0548
FOE 6._59 FRAJO.BEI5 FC3-8.I6ZI3 BSP 7_75 SG8 2_J|3.0 R_3 .000! RI3 -.9969
BOE ,58_8 BaA 1,24_2 Be3 |,!044 FSP -559_ EK, I _62.1 S(,_ 48_.7 iH_ 90.67
19.34 R_L 17._6 R_O 6567.6 VEL !1.665 PTH _.05 VHP 3.165 CPA 23.08 RAP 1.14 ECC 1.2417








ST 45.0 SR I05_.0 SS _9_2.7
CRT .393_ CRS .9957 CST .3178
LSA 3105,0 MSA 99.7 SSA 14.0
ELl 105_.J EL_ 41.3 ALF 89.04
L_UNCH CATE _V 26 J 96H FLIGHT TIME J78.00 ARRIVAL CA TE MAY 2_ 1969
HELIL"('ENTRIC CONIC
RL 147.6) LAL .[')_)LL'%I- 63.81 VL
RP I88.76 LAP -,77 LC_ 269.4? VP
RC 74,919 GL I_.B5 CP 21,53 ZAL
PLANE TC(ENTRIC CONIC
C3 I4.877 VHL 3._._ CLA 20.99 RAL
LNCH AZMTH LNCH TIME L-I TIME !Nj LAT
90.00 5 6 16 2_£',6.09 -28.31
90.00 23 6 24 406.9.88 -4,15
lO0.O0 6 4J 41 255_.3_ -29._2
100.00 0 17 35 3_5_._2 -_.B3
liD.DO 8 19 44 2751.65 -33.58
llO.OO O 56 _ 3732.31 .36
CIFFERENTIAL CORRECTIONS
TCE .1810 TRA .!845 TC3 -.7921 BAU .23J_
RCE -.5413 RRA-I,I294 RC3 .8516 FAU .I46_6
rOE 6.9105 rRAll_878 FC3-8.5142 BSP 66_4
OOE .5707 _RA J.1444 Be3 1.1630 FSP -5995
CISTANC£ 475.797
27._72 GAL 5.25 AZL 68.23 HCA 205.62 SMA 129.97 ECC .1633_ INC 1.7109 v! 30.1H0
37.675 GAP -.45 AlP 91.60 TAL 151.16 TAP 356.79 RCA 108.73 APO 151.20 V2 34._44
42.06 7AP 81.47 ET5 357.96 ZAE 157.69 ETE I L_L3.?5 ZAC 96.67 ETC 163.t 7 CLP -80.82
16.61 RAC 6567.6 VEL 11.673 PTH _.05 VHP 3.064 CPA 20.06 RAP 359._ ECC 1.244_
IN! LONG IN! RT A$C IN! A_MTH !NJ TIME PO CST TIM INJ _ LAT IN! ? LL"wNG
86.65 240.39 90.39 5 54 _ 2766.1 -77.96 78._1
164.7I _34.25 61.96 24 14 14 3469.9 -7.87 158.01
63.98 240.35 92.19 7 ?4 2'0 1958.4 -79.20 55.23
148.03 233.5_ 60.23 I 21 48 3257.8 -6.77 141,46
40.34 _4O,DO 96.83 B 57 16 1651,7 -3?.27 31.35
136.90 23J.53 55.fl2 J 5_ 14 3132.3 -4.1_ 130,69
MIO-COURS_ EXECUTION ACCURACY L"R_IT 0?TERMINATION ACCURACY
SOT 7_9.Z SCR L_75.6 .S_3 1_75.4 ST 263.5 SR 968.4 SS MlTD.I
RRT -.7566 RRF -.9955 RTF .7611 CRT -.9618 CRS .9942 CST -.9850
SOB 2L_OO.0 R23 .0474 R13 -.9944 LSA 3729.fl MSA I10.7 55A 13.5
SOl 2151,4 SC2 4_.0 THA 105.62 ELI 1006.3 EL2 74.7 ALF 105.87
LAUNCH CATE NOV 26 1968 FLIGHT TIME ISO.0('J ARRIVAL CATE MAY ?5 1960
HELIC'(ENTRIC CONIC
RL 147.63 LAL .00 LCL 63.81 VL
RP I0_.78 LAP -.95 LOP 277.59 VP
RC 77.194 CL 14.20 GP 19.65 ZAL
PLANE TOCENTRIC CONIC
C] 15.O90 VHL 3.t_5 OLA _2._7 RAL
LNCH AZMTH LNCH TIME L-I TIME IN! LAT
90.00 4 48 9 2926.22 -_8.26
90.00 ?3 _ 51 4014.77 -5,9'2
1630.OO 6 _5 35 2614.02 -29.89
100.00 O 30 2 3803,70 -4,49
liP.DO 8 7 8 2296.33 -33,88
llD.OO ! 4 58 3694.15 -J.J0
CIFFERENTIAL CORRECTIONS
TCE .3779 TRA .4623 TC3 -.9874 8AU .2539
_CE -.4930 RRA-I.0298 RC3 .7805 FAU .15088
FCE 7.3813 FRAIl.5455 FC3-8.6558 8SP 6397
BCE .6181 8RA 1.1288 _C3 1.2586 FSP -6273
01STANCE 482.145
27.878 6AL 5.27 A2L 68.03 H_A 208.79 SMA 130.01 ECC .16376 INC 1.9672 vz _.J80
37.672 GAP -.03 AZP 9J,72 TAL 151.01 TAP 359.81RCA 108.78 APO 151.23 V2 34.835
42.31 ZAP 86.84 ETS .06 ZAE I56.90 ETE 131.07 2AC 94.87 ETC 164.19 CLP -86.64
16.15 RAO 6567.6 VEL 11.6_2 PTH 2.05 VHP 3.003 OPA J7.28 RAP 358.40 ECC 1.2484
IN! LONG IN! RT AS(. IN! AZMTH IN! T!ME PO CST T!M INJ 2 LAT IN! 2 LONG
91.20 240,65 8fl.12 5 36 57 ?328.2 -28.22 82.53
161.59 234.52 62.26 24 _7 46 3414.3 -9,59 154.83
661.11 240.68 90.02 7 9 9 _14,0 -29.57 59.32
145.32 233.73 60,42 I 33 25 3203.7 -8.40 138.71
43.79 240.49 94.81 8 45 24 1696.3 -32.85 34.70
134.91 231.62 55.83 2 6 33 3094.2 -5.57 128.68
MIO-COUR.E EXECUTION ACCURACY CRBIT CETERMINATION ACCURACY
f,_T |197.5 _ 1894.8 SG3 J936.5 ST 593.2 SR 878.3 55 5167.3
RRT -.9143 RRf -.9936 RTF .9205 CRT -.9772 CRS .9921 CST -.9960
%8 2241.5 R?3 .0839 RI 3 -.9905 LSA 3337.8 MSA 120-? SSA 13.1
SOl 2202.3 SG2 417.4 THA 121.27 ELl 1054.7 EL2 |04.8 ALF 123,80
2't15
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69
LAUNCH CATE NOV 26 1968 FLIGHT TIHE 182.00 ARRIVAL CA TE HAY 27 1969
H£LIC_ENTRIC CONIC CI$TANCE 486.470
RL 147.63 LAL .00 LOL 63.81 VL 27.882 GAL 5.31 AZL 87.87 HCA 2li.96 .S_A 130.04 ECC .J6338 INC 2.1276 V! 30.180
RP IOB.BI LAP -1,|3 LOP 275.75 VP )7.667 GAP .39 A2P 91.81 TAt 150.93 TAP 2.80 RCA 108.79 APE) ]51.28 V2 34.827
RC 79.493 GL 15.26 GP 17.98 ZAL 42.47 ZAP 92,33 ETS |.78 ZAE |55.19 ETE 140.57 ZAC 92.95 ETC 165.0} CLP -9Z.45
PLANE TOCENTRIC CONIC
C] 15.340 VHL 3.917 CLA 23.30 RAL 15.84 RAC 6567.6 VEL 11.693 PTH 2.06 VHP 2.976 CPA 14.70 RAP 356.80 ECC 1.2525
LNCH 41MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZMTH INJ TIME PC) CS7 TIM INJ 2 LAT IN_ ? LONG
90.00 4 32 36 2982.86 -28.07 95.19 240.97 86.13 5 22 19 2392.9 -28.31 86.53
90.00 23 33 58 3967.01 -7.41 J5_.9| 234.93 62.59 24 40 5 3367.0 -11.03 152.10
J00.00 6 12 3 2662.18 -29.84 71.69 24|.07 88.13 6 56 25 2062.Z -29.78 62.89
100.00 0 41 8 3762.92 -5.86 143.07 234.09 60.63 I 43 51 3162.9 -9.72 136.42
110.00 7 56 _2 2334.28 -34.06 46.74 241.02 93.07 8 35 46 1734.3 -33.26 37.59
11_.00 1 12 49 3663.58 -2.26 J33.}! 23|,86 55.98 2 13 52 3063.6 -6.73 127.07
CIFFER_NTIAL CCRRECTIONS MI0-COU_S_ E_(ECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE .5742 TRA .7396 TC3-1.J823 8AU .283l S(,T 1717.8 `%R J7|7.4 S(,3 1954.6 ST 91J.7 SR 782.8 SS 3214.2
ROE -.4389 RRA -.9_56 RE3 .7128 FAU .15266 RRT -.9537 R_ -.9909 RTF .9625 CRT -.9779 CRS .9888 CST -.99_1
FOE 7.6603 FRAII.58B4 FC3-8.6154 BC:,P 6701 _ 2429.0 R_} .0933 R13 -.9882 LSA 3429.1MSA I28.7 5SA IZ.8
BeE .7227 BRA 1.1934 BC3 1.3805 FSP -6435 SG! 2400.8 ._._ 369.4 7HA 135.01 ELI IJ95.2 EL2 124.8 ALF 139.45
LALRv_CH CATE NOV 26 ]968 FLIGHT TIME 1841DO ; ARRIVAL 0ATE MAY 29 1969
HELIOCENTRIC CONIC
RL 147.63 LAL .00 LCL 63.8| VL
RP 108.83 LAP -1.30 LOP 278.92 VP
RC 81.813 GL 16.09 GP J6.47 ZAL
PLANETC(ENTRIC CONIC
C3 15.625 VHL 3.953
LNC_ AZMTH LNCH TIM_
9(3.00 4 19 4
90.00 23 46 5
100.00 6 0 34
100.00 0 51 I_
llO.O0 7 4B 27
110.00 I 19 49
OIFFERENTIAL CORRECTIONS
TOE .7792 TRA |.01_! TC3-I._702 _AU .3|65
ROE -.3B17 RRA -.8497 RE3 .6464 FAU .15J25
FOE 7.7612 FRAI|.4423 FC3-B.3800 BSP 7463
80E .9677 eRA 1.3215 BC3 1.5150 FSP -6466
01STANCE 494.77?
27._3 GAL 5.35 AZL 87.74 tEA 215.|3 SMA 1}0.05 ECC .1637A INC ?.2618 V] }0.I80
37.66_ GAP .81 AZP 91.85 TAL 150.62 TAP 5.75 RCA 108,76 AP_ 151.34 V? 34,820
42.55 ZAP 97.8| ETS 3.|9 ZAE 152.95 ETE 148.3_ Z4C 91.03 ETC 165.70 CLP -9_.15
OLA 24.14 RAL 15.66 RAO 6567.6 VEL 11.705 PTH 2.06 VHP 2.980 CPA 12.31 RAP 355.21 £CC 1,257?
L-[ TIME _NJ LAT INJ LONG INJ RT A_ INJ AZ)ATH INJ TItWE PO CST TIM INJ Z LAT INJ _ LONG
3031.92 -27.80 98.75 241.35 84.36 5 9 36 2431.9 -28,29 90.12
3926.24 -8.68 156.59 235.48 62.94 _4 51 31 3326.2 -I?.?a IA9.72
2704.69 -29.70 74.85 241.52 86.48 6 45 39 2104.7 -29.88 66.04
3728.70 -6.99 141.17 234.57 60.86 I 53 21 3178.7 -10.83 134.47
2367.19 -34.15 49.](] 741.61 91.55 8 ?7 54 1767.2 -33.56 40.ll
3638.97 -3.20 13_.03 _37.73 55.95 2 ?0 ?8 3(]39.0 -7.65 125.76
MIO-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
`%T L_'_43.5 S6R 1545.6 `%3 1933.4 ST 1228.6 5R 685.8 SS 3219.O
RRT -.9656 RRF -.9871 RTF .9780 CRT -.9741 CRS .98]8 CS_ -.99_8
S6e 2724.4 R_3 .08L:_0 RI3 -.9883 LSA 3510.A MSA 136.3 SSA 17,6
S(,| 2703.9 _02 333.6 THA 145.77 EL1 1400.4 EL? 136.I 4LF 151,17
LAUNCH OAT£ NOV ?6 1968 FLIGHT TIME 186.00 ARRIVAL CATE N_Y 31 !969
HELIOCENTRIC C_IC
RL I47.63 LAL .00
RP 108.85 LAP -1.47
RC 84.153 GL 16.75
PLANE TL'_CENTRIC CONIC
C3 f5.949 VHL 3.994
LNCH AZMTH LNCH T]M_
90.00 4 7 I'3
90.00 0 1 L:'O
100.00 5 50 47
]OO.00 1 0 26
110.00 7 41 33
110.00 I 26 I0
CIFFERENTIAL CORRECTIONS
TCE .9841 TRA 1._776
ROE -.3_43 RRA -.7703
FOE 7.7160 FRAIl.1512
OOE 1.0361 8RA 1.4919





27.884 GAL 5.41 47L 87.62 HCA 218._0 SMA I30.05 ECC .16434 INC 2.3163 Vl 30.180
37.655 GAP 1.22 AZP 91.87 TAL 150.37 TAP 9.67 RC4 109.68 APO 151.42 V? 34.813
4_.56 ZAP 103.19 E/S 4.35 7_E 150.14 ETE 154.45 ZAC 89.19 ETC 166.20 CLP-103.67
CLA 24.83 RAL 15.60 RAC 6567.6 VEL 11.719 PTH 2.06 VHP 3.012 DPA 10.11 RAP 353.70 ECC 1.7675
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PC, CST TIM INJ 2 LA T INJ _ LONG
}076.70 -27.45 10|.98 241.79 8_.77 4 58 30 2476.7 -28.17 93.39
3890.74 -9.78 154.55 236,13 63.29 1 6 10 3290.7 13.28 1A7.63
2742.77 -29.51 77.66 ?42.04 95.01 6 36 30 2142.8 -29.89 68.88
3699.9_ -7.95 139.56 235.15 61.09 2 2 6 3099.9 -11.74 132.83
2396.22 -34.18 51.57 242.27 90.21 8 21 }0 1796.2 -33.78 A2._5
3619._1 -3.96 l_0.9'9 232.70 _6.0_ 2 26 _9 _19.2 -8.39 124.71
MIO-CCA._RS_. EXECUTION ACCURACY L"R81T 0ETERMINATION ACCURACY
7C3-1.5430 BAU .3515 `%T _755.3 `%R 1383.5 $63 1880.3 ST 1536.8 SR 591.7 55 3193.O
RC3 .5805 FAU .14642 RRT -.9674 _ -.9.q17 RTF .9849 CRT -.9663 CRS .9759 CST -.9992
FC3-7.9480 B_P 8513 Sf.,B 3083.1 R_3 .0644 RI3 -.9894 LSA 3589.8 HSA 143.0 554 12.5
BE3 1.6486 FSP -6348 %1 _067,0 .56_ 314.8 TNA 153.79 ELI 1640.6 EL? IA2.6 ALF ]59,43
FLIC._T TIME 188.00 ARKIVAL CATE JUN Z !969
HELIOCENTRIC CONIC
RL 147.63 LAL .00
RP 108.87 LAP -1.64
RE 86.508 GL 17.27
PLANETOCENTRIC CONIC
C3 16.314 VHL 4.039
LNCH AZHTH LNCH TIME
90.00 3 56 47
90.00 0 12 0
1(30.00 5 42 ?9
I00.00 1 8 59
110,00 7 35 58
110.00 t 31 59
CIFFERENTIAL CORRECTIONS
TOE 1.1822 TRA 1.5311
ROE -.2663 RRA -.6966
FOE 7.5221 FR_IO.721_
BC£ 1.2118 8RA 1.682!
01STANCE 507.310
LC_. 6_._1 VL 27.882 GAL 5,49 AtL 87.5_ HCA 721.46 SMA I_0.04 ECC .16517 INC 2.4758 Vl ](_.180
LOP 285.24 VP 37,649 GAP 1.63 AZP 91.86 TAL 150.09 T_P 11,55 RCA 108.56 AF_ 151.57 v? 34,807
GP 13.83 ZAL 42.49 ZAP 108._ ETS 5.29 ZAE 147.26 ETE 159.17 ?AC 87.5_ ETC 166.55 CLP-I08.95
DLA 25.41RAL 15.63 RAO 6567.7 VEL 11.734 PTH 2,07 VHP 3.070 0PA 8,12 RAP 352.34 ECC 1.2695
L-I TIME INJ L_T INJ LONG INJ RT A_ INJ AAMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
3118.06 -_7.06 104.94 242.31 81.34 4 48 45 2518.I -27.98 96.4_
_59.70 -10.7_ 157.76 ?36.88 63,63 I 16 L:>0 3259,7 -14.18 145.79
2777.26 -_9.28 80.L_0 24_.64 83,69 6 28 46 2177.3 -29.84 71.44
36i5,73 -8.74 1_8.L_0 235.84 61.30 2 10 14 3075.7 -12.50 131.43
742_.18 -34.17 53.60 243,0l 89.01 B 16 _ 18_.2 -33.93 44.36
3603.57 -4.55 1_0.17 233.27 56.08 2 32 2 3003.6 -8.97 123.88
MIO-COUR._ EXECUTIOW _CCUR_CY ORBIT DETERMINATION ACCURACY
TC3-1.699Z BAU .3877 `%T 3237.0 S,GR 1231.7 ,%3 1798.8 ST 1826.0 5R 500.6 SS 3131.5
RC3 .5215 FAU .14016 RRT -.9637 RRF -.9742 RTF .9886 CRT -.9526 CRS .96_9 CST -,9993
FC3-7.43BO BSP 9755 SGB 3463.4 R"_3 ,0476 RI3 -.9908 LSA 3656.3 MSA 149.3 5SA 12.3
8C3 1.7775 FSP -6165 ,%| 3449,6 ,%? 308.4 THA 159.69 ELI 1887.6 EL2 147.3 ALF 165.27
2'06
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH DATE NOV 26 1968 FLIGHT TIME 190.00 ARRIVAL DATE JUN 4 1969
HELIOCENTRIC CONIC DISTANC[ 513.545
RL 147.63"LAL .00 LCt. 63.81 VL ?7.879 GAL 5.58 AZL 87.44 HCA 224,63 ,_44
RP 108.89 LAP -1.80 LOP ?88.40 VP 37.64_ GAP ?.04 AZP 91.83 TAL I49.77 TAP
RC 88.877 GL 17.67 GP IZ.68 ZAL 42.35 ZAP II3.33 ETS 6.05 ZAE 144.38 £T£
PLANETOCENTRIC CONIC
C3 16.726 VHL 4.090 DLA 25,89 RAL J5,74 RAO 6567,7 VEL 11,752 PTH 2,07 VHP
LNC.H AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC IN! A2_4TH IN!
90.00 3 47 35 3156.fl8 -26,64 107,68 242,9I 80,03 4 40 I2
90,00 O ?2 7 3_32.58 -ll.f13 Jill.J9 237,73 63,96 ! 26 0
100.OO 5 35 79 2808,73 -29,02 82,50 243,32 82,5! 6 22 17
100.OO I J6 54 3655.66 °9.39 I37.07 256.61 61.49 2 17 50
IJO.O0 7 31 3I ?445,65 -34,13 55,43 243.6Z 87.93 8 12 17
1JO.OO I 37 2I 359!,51 -fl.O! 129,34 233,94 56,14 2 37 l?
OIFFERENTIAL CORRECTIONS MI0-ECURSE EXECUTION ACCURACY
TOE 1.3714 TRA 1.7775 TC3-1.8348 BAU .4234 SGT Yo82.B _ |093.7 5G3 !698.7
ROE -.2102 RRA -.6303 RC3 .4672 FAU ,13228 RRT -,9fl55 RRF -,9818 RIT ,9907
FOE 7.??66 FRAI0,L_79 FC3-6,8470 8SP 1!05.4 _ 3841,7 R23 ,0352 R!3 -,99|6
BOE 1.3874 BRA !.88J3 BC3 1.8933 FSP -590B ._,l ]829.2 SG2 3!0.3 TMA I6_.05
130.02 ECC .16674 INC ?.5637 VJ 30.180
14,40 RCA 108.40 APO 151.63 V? 34.802
162,78 _A( 86.06 ETC 166,78 CLP-113,95
3.151 0PA 6.33 RAP 351.17 ECC 1.2753








ST 209?.7 SR 416.6 SS 3047.0
CRT -,9?93 CRS .9410 CST -,9994
LSA 3716,5 MSA J55,2 SSA I2.?
ELI 2128,4 £L2 151,3 ALF 169.46
LAUNCH DATE NOV ?6 1968 FLIQ.IT TIME !92,00 ARRIVAL DATE JUN 6 1969
HELIOCENTRIC CONIC
RL 147.63 LAL .00
RP 108.90 LAP -J.96
RC 91.?56 GL 17.96
PLANETOCENTRIC CONIC
C3 17.188 vHt. 4,146
LNCH A21'4TH LNCH TIN?
90.00 3 39 31
90.00 O 31 44
JO0.O0 5 29 40
lO0.OO I 24 17
llO.OO 7 78 5
110,OO ! 42 2l
0ISTANO" 519.756
LCt. 63.81 VL 27.874 GAL 5.69 AFL 87.56 H_ 2Z7.79 5HA !29.98 £CC .I6754 IN_ 2.6=20 VJ 30.180
LOP 29!.5T VP 37,633 GAP 2,45 AZP 9J,78 TAL I49,42 TAP I7,2I RCA I08._ APO J51.76 V? 34.797
GP 11.63 ZAL 42.I6 YAP Jl8.O0 ET$ 6.67 ZA£ I41.39 ET[ J65.57 ZAC 84.85 ETC 166.90 CLP-118.64
OLA 26,29 RAL 15,94 RAO 6567,7 VEL J!,772 PTH 2,08 VHP 3.253 0PA 4,77 RAP 350.?? ECC I.?829
L:] TIME IN! LAT IN! LONG IN! RT ASC IN! A214TH IN! Tit4[ PC) CST TIN IN! ? LAT IN! ? LONG
3!92,67 -26.19 1J0,23 245,_9 ?8.83 4 32 44 2592,7 -27.47 10|.79
3809.04 -12.23 149.8! ?]8.67 64.26 | 35 13 3209,0 -15.60 147.75
2837,60 -28.75 84,60 244,09 81,45 6 16 57 2237,6 -29.63 75,91
3639.35 -9.92 136.J5 257,47 61.66 2 24 56 3039.3 -13.63 179.37
2467.07 -_1.06 57.10 244.72 86.94 8 9 I2 1867.! o34.11 47.85
3582.64 -5.34 129.07 234.68 56.!9 2 42 4 2982.6 -9.75 172.75
ORBIT OETERNINATION ACCURACY
ST 2336.I SR 34?.5 85 ?949,3
CRT -.8896 CRS .9035 CST -.9995
LSA 3774.5 MSA 160.8 S$A I?.E
EL! 2356.0 £L2 J55.? ALF 172.54
DIFFERENTIAL CORRECTIONS
TOE !.5514 TRA ?.OO33 TC3-J.9457 BAU .4573
-,1374 RRA -,5717 RC3 ,4175 FAU .|25II
FO£ 6.8703 FRA 9.6550 rC3-6.21307 BSP I2329
BOE !,5594 BRA ?.0833 eC3 1.9900 FSP -5587
NIO-COURSE EXECUTION ACCURACY
SGT 4090.8 ._ 971.5 S_3 1588.6
RRT -.9426 RA$" -.9495 RTF .99|9
S_ 4?04.6 R23 .0267 R13 -.9925
SG! 4192,7 S_2 3J6.5 THA 167.31
LAUNCH DATE NOV ?6 1968 FLIGHT TIME J94.00 ARRIVAL 0ATE JUN 8 1969
HELIOCENTRIC CONIC
RL 147.63 LAL .00
RP 108.97 LAP -2.11
RC 93.644 GL J8.17
PLANETOCENTRIC CONIC
C3 17.705 VHL 4._0@
LNCH AZMTH LNCH TIME
90.00 3 32 3?
90.O0 O 40 5?
IOO.OO 5 ?4 57
]00.00 I 31 8
110.00 7 ?5 33
110.O0 1 47 1
01STANCE 525.943
L(X 63.81 VL ?7,868 GAL 5.81 4ZL 87.29 HC4 230.95 SHA 129.94 ECC .16908 INC ?.7130
LOP ?94.73 VP 37,625 GAP 2._ AZP 91,71 T4L 149,03 T4P 19.99 RCA 107.97 APO 151.91
GP 10.67 ZAL 41.90 ZAP 127.38 £TS 7.18 ZAE 138.95 ETE 167.72 ZAC 83.9? ETC 166.94
CLA 26,6? RAL 16.71 RAO 6567.7 VEL 11.794 PTH ?,09 VHP 3,374 OPA 3.41 RAP 349._1
L-I TIME IN! LAT IN! LONG IN! RT AS_C IN! A;_4TH IN! TIME PO CST TIM IN! 2 LAT
32?6.56 -25,77 117.60 244.35 77,73 4 26 19 26?6.6 -27.16
3788.90 -17.83 148.63 239.69 64.54 1 44 l 3188.9 -16.13
7864,16 -28,46 86,53 244,94 80,46 6 l? 4| 2264'2 -79,49
3626.53 -10.33 135.47 2]8.40 61.79 2 31 34 30?6.5 -14.03
74_6.79 -33.98 58.63 245,70 86,04 8 70 1886.8 -34.16
3576.67 -5.57 128.76 233.52 56.22 ? 46 38 2976.7 -9.97
CIFFERENTIAL CORRECTIONS
T0£ 1.7207 TRA 2,??36 TC3-?,0333 BAU .4893
RO( -.1081 RRA -.5_03 RC3 .373_ FAU .1J343
FOE 6.4776 FRA 9.0873 FC3-5.5464 BSP 13535
BOE 1.7241 8RA ?.2836 8C3 ?.0673 FSP -52_8
MID-COURSE £XECUTION ACCURACY
5GT 4459.7 SGR 865.1 SG3 1474.3
RRT-,9244 RRF -,9304 RTF .9926
4542.8 R_3 .0208 RI3 -.9929













ST ?554.4 SR ?79.8 SS 2842.5
CRT -.8217 CRS .83_3 CST -.9995
LSA 38?8.2 HSA 166.0 SSA 12.1
ELI ?564.8 EL? J59.0 ALF 174.84
LAUNCH 0ATE NOV ?6 1968 FLIGHT TIME l_.00 ARRIVAL OATE JUN 10 1969
HELIOCENTRIC CONIC
RL 147.63 LAL .00
RP 108.93 LAP -?.25
RE 96.0_ GL 18.3|
PLANETOCENTRIC CONIC
C3 18.783 VHL 4,?76
LNO4 AZMTH LN_H TIME
90.00 3 ?6 35
90.O0 O 49 29
|00.00 5 21 J7
_{X].O0 1 37 79
110.(30 7 ?3 51
110.OO 1 51 24
0IST_NCE 532,106
LOL 63.81 VL 27.860 GAL 5,95 AZL 87.22 H_A 234,11 5144 129,89 ECC .17086 INC 2,7778
LOP ?97,89 VP 37,616 GAP 3,26 4ZP 91,63 TAL 148,61 TAP 22,73 RCA 107.69 APO 152.08
GP 9.8I ZAL 41,59 ZAP 1_6.46 ETS 7.61 ?AE 136.51 ETE 169.40 ZAC 83,75 ETC 166.93
OLA ?_,90 RAL 16.34 RAO 6561,7 VEL II.81_ PTH 2,09 VHP 3.513 0PA "_.77 RAP 349.03
L-I TIN_ IN! LAT IN! LONG IN! RT AS(. IN! AZ)4TH IN! TIME PO CST TIM IN! ? LAT
3258.35 -25.24 114.81 245.19 76.7? 4 _ 53 2658.4 -26.82
3772.08 -I3.32 J47.64 240,79 64,78 I 5? _1 3177,I -16.61
7888.61 -28.17 88.29 ?45.88 79.57 6 9 2fl 2?88.6 -29.3?
3617,05 -10.64 134.88 239.4_ 61.90 ? 37 46 3017.1 -14.31
2505.06 -33.89 60.05 246,77 85.Z0 8 5 36 1905.1 -34.18
3573,37 -3.70 128.58 256,45 56.24 2 50 57 2973.4 -10.09
OIFFERENTIAL CORRECTIONS
TOE 1.8816 TRA 2.4374 TC3-?.O932 BAt,/ .5|8I
ROE -.0626 RRA -.4759 RC3 .3332 FAU .I0318
FOE 6.O77_ FRA 8.5355 FC3-4.8857 BSP 14621
BO£ 1.8_26 BRA ?.4834 BC3 ?.1195 FSP -4857
MIO-C_S_ EXECUTION ACCURACY
SGT 4795.1 SG_ 774.3 SG3 1361.3
RRT -.gO01K_Rf" -.9053 RTF .9929
,S_ 4855.2 _3 .016_ RI3 -.993!













ST ?750.8 SR 230._ SS 7733._
CRT -.7062 CRS .7277 CST -.9995
LSA 3881.3 MSA 171.0 SSA 17.?
EL! _755.6 EL? 162.9 ALF 176.60
?07
JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL 4. 1968-69
I.AUNEH DATE NOV 26 1968 FL|GHT TI_ 198.DD ARRIVAL DATE JUN 12 1969
HELIOCENTRIC CONIC
RL 147._ _AL .OD LOL 63.81 VL
RP 101.94 LAP -2.39 LOP 301.05 VP
RC 98.436 GL 18.37 GP 9.04 ZAL
PLANETO(ENTRIC CONIC
C3 18.927 VHL 4.350 DLA
LNCN AZMTH LNCH TIE L-I TIME INJ LAT
90.00 3 21 40 3288.04 -24.76
90.00 O 57 34 3788.£4 -13.71
100.00 5 18 36 2911.10 -27.8g
100.00 I 43 19 3810.80 -10.84
110.00 7 22 55 2522.09 -33.78
110,00 I 55 3(3 3572,58 -5.72
DIFFERENTIAL COItRECTI_'_$
TDE 2.0302 'IRA 2.1_423 TC3-2,1357 BAU .3437
RDE -.0202 RRA -.4369 RC3 -2991FAU .09371
FOE 3.G699 FRA 7.9984 FC3-4.2884 BSP 15889
BDE 2.0303 BRA 2.6?82 8C3 Z.1363 FSP -4501
DISTANCE 538.244
27.852 GAL 6.10 AZL 87.18 NCA 237.28 SMA
37.507 GAP 5.67 AZP 91.53 TAL 148.16 TAP
41.23 ZAP 130.23 ETS 7.97 Z4E 134.27 ETE
129.82 ECC .17289 INC 2.8377 Vl 30.160
25.43 RCA 107.38 APO 152.27 v2 34.787
170.72 ZAC 82.84 ETC 166.88 CLP-130.88
27,12 RAL
INJ LONG INJ RT kSC INJ AZMTH INJ TIME
118.85 246.13 75.81 4 16 28
146.84 241.98 64.98 2 D 12
89.90 248.91 78.77 8 7 7
134.52 240.50 61.97 2 43 30
81.37 247.g3 84.43 8 4 57
128.54 Z_7.41 56.24 2 55 2
MID-COURSE EXECUTION ACCURACy
S_,T 50_.2 St_ 6t)7.4 8_3 1231.1
RRT -.SM? Rffir -.8733 RTF .g930
St,.B $135,8 R23 .0137 R13 -.g991
,T_1 512d.3 SGZ 343.1 THA IT3.18
16.94 RAD 6567.8 VEL 11.845 PTH 2.10 VHP 3.667 DPA 1,32 RAP 348.79 ECC 1.51)5








57 2920.3 SR 195.9 51 2619,8
CRT -.§228 CR5 .3482 CST -.9995
LSA 3924.1NSA t75.7 SSk 12.2
ELl 2922.1EL2 168.9 AL? I77.98
LALINCH DATE NOV 26 1968 FLIGHT TIME ZO0.O0 ARRIVAL DATE JUN 14 1969
HELIC_ENTRIC CONIC DISTANCE 544,335
RL 147.83 LAL .00 LOt. 63.8t VL 27.M2 GAL 6.27 AZL 87.11 PICA 240.44 5NA
RP I08JM LAP -2.52 LOP 504.21 VP 37.599 GAP 4.09 AZP 91.43 TAL 147.67 TAP
RC 100._7 GL 18.37 GP 0.35 ZAL 40.85 ZAP 133.78 (TS 8.29 ZAE 132.23 ETE
PLANETOCENTRIC CONIC
C3 19.M3 VI4L 4.432 OLA 27.50 RAL 17.39 RAID 65_7.8 VEL 11.875 PTH
LN(M AZNTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZ14TH INJ TIM(
gO.O0 3 17 49 33t3.52 -24.29 118.72 247.13 74.98 4 13 5
90.00 1 5 1 3748.72 -13.g_ 146.25 243.Z0 65.13 2 7 50
100.00 3 18 52 293t.76 -27.60 91.57 248.04 70.03 6 5 44
IO0.O0 J 48 4O _M07.?I -I0.94 134.35 241.65 82.01 2 48 48
110.00 7 22 40 2538.08 -33.67 62.61 249.t7 83.71 8 4 58
110.00 1 59 21 3574.15 -5.67 128.63 Lr_l.4t 51.25 2 58 55
DIFFERENTIAL CORRECTIONS NID-_XJR_ EXECUTION ACCURACY
TOE 2.1702 TRA 2.8452 TC3-2.1368 BAU .5708 _W;T S351.3 Std_ 633.5 Sf,3 1147.0
RIDE .0190 RRA -.4030 RC3 .2681FAU .08459 RRT -.I_INI RRF -.8338 RTF .9929
S.2771 KRA 7.4810 rc3-3.7283 BSP 16623 _ 5388.7 RZ3 .0115 R13 -.9930
BOE 2.1703 BRA 2.87t6 BC3 2.i736 FSP -4155 881 5577.2 $82 352.0 THA 174.37
129.76 ECC .17518 INC 2.8954 vl 50.180
28.11RCA 107.03 APO 132.49 V2 34.785
171.77 ZAC 82.69 ETC 166.82 CLP-134.55
2.11 VHP 3.836 DPA .36 RAp 348.76 ECC 1.3233








ST 3068.3 SR 177.8 SS 2307.3
CRT -.2744 CR$ .9033 CST -.9995
LSA 3962.3'NSA 180.2 SSA 12.3
EL1 3068.7 EL2 170.9 ALF 179.09
LAUNCH DAlE NOV _6 1966 FLIGHT TIME 202.00 ARRIVAL 0ATE JUN 16 1969
HELIOCENTRIC CONIC
RL 147.63 LAL .D0 LOt_ 63.BI VL
RP 10B.93 LAP -2.64 LOP 307.37 VP
RC 103.240 GL 18.32 GP 7.73 ZAL
PLAN[TO(ENTRIC CONIC
C3 20.450 VHL 4.52| DLA
LN(H AZMTH LNCH TIME L-I TIN[ INJ LAT
go.oo 3 15 6 9340.59 -23.84
gO.OO 1 11 46 3742.56 -14.17
100.00 3 16 3 2930.68 -27.33
lO0.OO 1 53 30 3607.70 -10.94
110.OO 7 23 5 2559.17 -33.55
110,00 2 2 58 3577.97 -5.52
DIFFERENTIAL CORRECTIONs
TDE 2.5027 TRA 3.0420 TC3-2.1387 BAU .5936
RDE .0553 RRA -.3736 RC3 .2425 FAU .07599
FDE 4.9067 FRA 7.0239 FC3-3,2187 88P 17490
BOE 2.3034 BRA 3.0649 BC3 2.1725 FSP -3825
DISTANCE 550.440
27,831GAL 6.46 AZL 87.05 HCk 243.60 SHA 129.68 ECC .17772 INC 2.9457 Vl 30.180
37,569 GAP 4.51 kZP 91.51 TAL 147.16 TAP 30.76 RCA _06.63 APO 152.73 V2 34.784
40,38 ZAP 137,01 ET5 8.58 ZAE 190.38 ETE 172.61 ZAC 82.76 ETC 166.75 CLP-137.SB
27,44 RAL 17.89 RAO 6567.8 VEL 11.909 PTH 2.12 VHF 4.0|8 DFA -,04 RAP 348.94 ECC 1,5364
INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C$T TIN |NJ 2 LAT |NJ 2 LONG
120.42 248.27 74.24 4 10 47 2740.6 -25.77 112.Z8
145.89 244.50 65,22 2 14 9 3142.6 -17,39 136.70
92.71 249.25 77.39 6 5 14 2350.7 -28,79 84.21
134.35 242.86 62.01 2 53 38 3007.7 -14.60 127.47
63.77 250.50 85.03 B 5 38 1953.2 -94.15 54,58
128.83 239.59 56.21 3 2 36 2978,0 -9.92 122.50
NID-CC_SE EXECUTION ACCURACy C_BIT DETERMINATION ACCURACY
S_T 5585.8 SGR 581.t 583 1050.2 5T 5196.6 S_ 174.9 SS 2398.3
RRT -.7828 RRF -.7861RTF .9928 CRT -.ODTD CRS .0374 CST -.9995
S(,B 5615.7 R23 ,0093 R13 -.9928 LSA 3993.9 NSA 184.5 SSA 11.4
SG1 5604.1 $82 360,4 THA 175.32 EL1 3196.6 EL2 174.9 ALF 179.98
LAUNCH DATE NOV 26 1968 FLIGHT TIN( Z_4.00 ARRIVAL OATE JUN 18 1969
HELIOCENTRIC CONIC
RL 147.63 LAL .00 LOL 63.81 VL
RP 108.95 LAP -2.75 LOP 910.34 VP
RC 105.643 GL 18.22 GP 7.18 ZAL
PLANETO(ENTRIC CONIC
C3 21.322 VHL 4.615 DLA 27.55 RAL
LNCH AZNTH LNCH TIN( L-I TIME INJ LAT
90.00 9 13 33 3383.02 -23.41
90.00 1 17 42 3740.43 -14.23
1{)0.00 3 16 8 2_7.95 -27.07
100.00 I 57 50 38t0.73 -1D.84
110.00 7 24 6 2587.30 -33.43
110.00 2 8 22 3583.95 -5.29
DIFFERENTIAL CORRECTIONS
_'2.4264 TRA 3.2411 TC3-2.1429 8AU .6140
RD( -0895 RRA o.3471 RC3 .2t89 FAU .0G797
FOE 4.5803 FRA 8.59_4 FC3-2.7597 BSP 18270
8OE 2.4300 8RA 3.2597 BC3 2,1341FSP -3518
DISTANCE 556.497
27.819 GAL 6.67 AZL 87.00 FICA 246,76 SMA 129.60 ECC .18054 INC 2.9952 Vl 30.180
37.580 GAP 4.93 AZP 91.t8 TAL 14_.61 TAP 33.37 RCA ]06.20 APO 132,99 V2 34.785
39.89 ZAP 140.04 ET$ 8.96 ZAE 128.72 ETE 173.30 ZAC 8_.05 ETC 166,67 CLP-140.58
t8.45 RAI) 6567.9 VEL 11.946 PTH 2.13 VHP 4.215 DPA -,48 RAP 349.31 ECC 1.3509
INJ L_ INJ RT ASC INJ AZNTH INJ TII,,_ PO CST TIM INJ 2 LAT INJ 2 LONG
121.93 249,49 73.60 4 9 38 2763.0 -25.44 113.84
145.76 245,85 65.26 2 20 3 3140.4 -17.45 138.56
93,92 250.58 76.81 6 5 36 2368.0 -28.6_ 85.46
t54.52 244.13 61.97 2 38 ! 3010.7 -]4.31 127.65
64.87 251.91 82.39 8 6 53 1967,5 -54.12 55.69
129.14 240.78 56.18 9 6 6 2963.9 -g.70 122.82
NID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy
S_T 5793.9 SG4t 536_T 5G3 961.1 ST 3306.7 SR _83.6 SS 2295.Z
RRT -.7284 RRF -,7310 RTF .9923 CRT ,2235 CRS -,1934 CST -.9995
8GB 5818.9 R23 .0076 Rt3 -.9925 LSA 4023.8 NSA 188.5 $$A 12.6
8G1 5807.2 $G2 368.2 THA 176.11 EL1 3307.0 EL2 178,9 ALF .71
208
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-691
LAUNCH _ATE NOV 2'6 196/4
HEL ]('JCENTR]C C0_I[C
RL 147._3 LAL .00
RP |0/4.95 LAP -Z,86
_¢ 108.045 GL 18.07
PLAN[ TOCENTR 1C CONZC
C3 12.]03 VHL 4.7Z3
LNCH ATMTH LNCH T[I,_[
90.00 3 13 19
90.00 1 _2 44
I00.00 5 ]7 3
]OO.OO Z I 40
I]O.OO 7 25 40
]]0.00 Z 9 33
FLIGHT TINE Z06.00 ARRIVAL CAT£ JUN 20 1969
OISTAN([ 562.525
LCL 6].81 VL 27.807 GAL 6.90 AZL 86.96 14(A 249.92 5MA J29.51 £CC .18364 INC 3.0425 vl 30.180
LOP 313.70 VP 37,571 GAP 5.36 AZP 91.05 TAL 146.04 TAP 35.96 RCA 105.72 *PO 153.29 vZ 31.7/43
6P 6.69 ZAL 39.]6 ZAP 142.84 ETS 9.13 ZA£ 117.23 [T[ 173.85 ZAC 83.53 EtC 166.60 CLP-14].36
CLA 27.62 RAL 19,04 RAC 6567.9 VEL 11.987 PTH 2.14 VHP 4.420 0PA -.78 RAP 349.85 ECC 1.3671
L-I TIE INJ LAT INJ LONG INJ RT A_ INJ AZI4TH INJ TIE PO CST TIN INJ 2 LATINJ 2 LONG
3]82.58 -23.D3 123.23 250.81 73.06 4 9 41 2782.6 -25.14 115.19
3742.60 -14.16 145.89 247.25 65.22 2 25 6 3142.6 -17,39 138.70
2983.68 -26.82 95.0] 251.96 76.28 6 6 47 2383.? -28.44 86.60
3616.74 -10.65 I]4.86 245.46 61.90 3 I 57 ]016.7 -14.32 128.00
2581.18 -33.30 65.9_ 253.4| 81.78 8 8 41 1981.2 -34.07 56.76
3592.00 -4.99 129.57 242.04 56.14 3 9 25 2992.0 -9.40 123.26
DIFFERENTIAL CORR[CTION5
TC£ 2.5515 TRA 3.4451 TC3-2.1064 BAU .6308
ROE .1214 RRA -.3252 RC3 .1974 FAU .06024
FC[ 4.2467 FRA 6.Z|_ FC]-Z.]]84 8_P 18907
_C£ 2.5544 _4 3.46_34 6C3 2.1156 FSP -3215
LAUNCH CATE NOV 26 1_
PELIOCENTRIC CONIC
RL 147.63 LAL .O0
RP 10/4.94 LAP -2.95
RC 110,446 GL 17.89
PLANIETC_ENTRIC CONIC
C3 23.392 VHL 4.8]7
LNCH AZMTH LNCH T_I4_
90.00 3 J4 2J
90.00 1 Z6 45
100.00 5 18 47
1(]0.00 Z 50
]10.OO 7 27 45
110.00 2 12 31
MI0-EX,IRSE EX[CUTION ACCURACY
S6T 5982.5 SGR 504.6 SG] 880.3
RRT -.6674 _ -.6692 RTF .9921 CRT .3938 CRS -.3651
6003.8 R23 .0059 RI3 -.9922 LSA 4051.3 MSA 192.2
_1 5992.1 _ 375.2 THA 176.77 EL! 3405.1 EL2 182.8
FLIGHT TIME 2198.00 aRRIVAL 0ATE
OISTANEE 568.520
LOL 6].81 VL 27.793 6AL ?.|5 42'1. 1_.9J 14_ 255.08 ._AA 119.41EC( .18705 IN_ 3.0879
LOP ]16.86 VP 37.562 GAP 5.80 AI_P 90,90 TAL 145.44 TAP ]8.52 R¢A 105.21 APO.153.62
GP 6.25 2AL ,,%9.80 ZAP 145,46 ET$ 9.42 Zl_ 125.89 ErE 174.3E ZAC 84.18 ETC 166.54
OLA 27.65 RAL 19.68 RAO 6_67.9 VEL |Z.032 PTH 2.15 Vp,IP 4.640 OPA -.97 RAP 350.54
L-I TIME INJ LAT ZNJ LOk_ INJ RT A_ ZNJ A_4TH INJ T_M[ PO CST T_M INJ 2 LAT
]]99.09 -2"4.70 124.33 252.24 72.60 4 11 0 2799.1 -24.87
3749.29 -I].97 146.LP9 248.69 65.12 2 29 15 3149.3 -J7.21
7997,96 -26,58 96,12_ 253,45 75,80 6 8 45 _398,D -_8._7
3625.66 -10.36 135.3? 246.84 61.80 3 5 26 _02fi.7 -14.05
2594.]2 -33.J7 66.92 _54.99 BJ.20 8 JO 59 J994.3 -34.02
]602.06 -4.61 1_0.09 243.35 56.09 3 12 33 3002.1 -9.03
0IF]rERIENTIAL CORRECTIONS
TOE 2.6669 TRA 3.6498 TC3-2.0614 _/_J .6471
_E .1519 RR_ -.3045 RC3 .1784 FAU .05351
roe 3.9524 FRA 5.86|4 rc3-1.980_ 8,SP 19552
BC£ 2.6715 8R4 ].6625 _C3 2.0692 FSdP -2954
MI0-COUR_ EXECUTJCN ACCL_RACY
SGT 6J46.9 8GR 477.6 543 _06.|
RRT -._M_08 _ -.6017 RTF .991_
$68 6165.4 _ .0044 R13 -.9918
,_GI 6153.6 S(12 381.4 THA 177.]2
ORBIT OETERNII¢4TZON ACCU_aC¢

















ST 3482.7 SR 217.6 SS 2100.4
CRT .5138 CRS -.4868 CST -.9995
LSA 4068.2 MSA 195.8 5SA 12.7
£L1 3484.5 EL2 186.6 ALF 1.84
LAUNCH D4T£ NOV #6 1968 FLIGMT TI_ 210.00 ARRIVdL D4T[ JUN 24 1969
HELIOCENTRIC CONIC
RL 147,63 LAL .DO
RP J08.94 LAP -].04
RC 112.844 GL 17.66
PL_N_T(_ENTRIC CONIC
C3 24.602 VML 4.960
LNCH AZMTH LNCH TIME.
90.00 3 16 40
90.00 I 29 46
lO0.OO 5 Zl 16
J00.OO 2 7 51
]10.00 7 30 19
110.00 Z 15 17
OISTAN(E 574.403
LOL 63.81 VL 27.779 GAL 7,42 AZL 86,87 HCA 256.24 5NA 129.31 ECC .19077 INC 3.1518 Vl 30.180
LCP 320.03 VP ]7.553 GAP 6.25 A_P 90.75 TAL 144.82 TAP 41.06 RC4 104.64 4PO 153.98 V2 34.786
GP 5.85 ZAL 38.21ZAP 147.90 [TS 9.72 ZA[ 124.69 [T£ 174.71 2AC 84.98 [TC 166.49 CLP-148.38
CLA 27.66 RAL 20.35 RA0 6568.0 VEL 12.082 PTH 2,16 VHP 4.871 0P4 -1.04 RAP 351.57 £CC 1._049
L-I TIME |NJ _AT INJ LON_ _NJ RT AS_ INJ AZbITH _NJ TIN([ PO CST T_N _NJ 2 LAT ZNJ 2 LONG
3412.57 -22.42 125.22 253.77 72.24 4 1_ 33 2812.6 -24.64 117.25
]760.51 -13.65 146.95 250,16 64.95 2 32 26 3160.5 -J 6.92 159,80
]OIO.92 -26.36 96.92 255.02 75.]8 6 I1 27 2410.9 -28.11 88.56
]637,41 -9.98 116,04 248,27 61,60 ] 8 29 30]7.4 -1]_69 129._1
2607.02 -33.03 67.88 256.65 80.64 8 13 46 _'007.0 -33.97 58,77
3614.07 -4.15 I]0.72 244.72 56.04 3 15 31 3014.1 -8.58 124.44
ORBIT DETERMINATION ACCURACY
ST 3548,0 SR 2]7.] SS 2010.]
CRT .5970 CRS -.5715 CST -.9995
USA 4079.9 MSA 199.1 SSA 12.7
ELI 3550.8 £L2 190.2 ALF 2.29
DIFFERENTIAL CORRECTIONS
TOE 2.7788 TRA 3.8599 TC3-2.0045 8AU .6614
RGE .1811 RRA -.2857 RE3 .1612 FAU .04717
rOE 3.6837 FRA 5.54]5 FC_-1.6671 8SP 20113
80£ 2.7847 8RA ].8704 8C] 2.0110 FSP -2714
MID-COURSE EXE(UTION ACCURACY
S_T 6292,8 SAR 456.] S(,] 7]8.8
R_T -,5301 _RF -.5_00 RTF .9914
$68 6309._ R_ .00_0 RI] -.9914
SA1 6297.5 .%2 386.6 THA 177,79
LAUNCH DATE NOV Z6 1968 FLIGHT TIME 212.00 ARRIVAL DA_E JUN 26 1969
H[LIOCENTRIC CONIC
RL 147.63 LAL ._O
RP 108.93 LAP -3.12
RC 115.259 GL 17.40
PLAN[TC_ENTRIC CONIC
C3 Z5.948 VHL 5.094
LNCH AZMT_ LNCM rIME
9O,00 320 13
90.OO I 31 48
100.00 5 24 27
100.OO Z l0 _4
110.00 7 ]] _0
JJO.OD 2 J7 51
01STANCE 580.409
L(:X. 63.81 VL 27.764 GAL 7.71 A2'L 86.8] HEA 259.40 .944 129.21 ECC .19484 IN£ 3.1745 VI ]0.180
LOP 323.19 VP 37.544 GAP 6.7l AZP 90.58 TAL 144.18 TAP 43.58 RCA 104.03 APO 154.]8 V2 ]4.789
GP 5.50 7AL ]7.59 2AP 1_0,19 ETS 10.04 2AE 123.61ETE 175.04 _AC 85.9_ [TC 166.44 CLP-150.66"
OLA 27.64 RAL 11.04 RAO 6568.0 VEL 12.1_8 PTH 2.18 VHP 5,116 0PA -1.01 RAP ]52.32
L-_ T_NE _NJ LAT [NJ LONG _NJ RT AS(: _NJ AZI4TH fNJ TIN[ FO CST TIN IN] 2 LAT
3423.20 -22.20 125.92 255.40 11.96 4 17 16 2823.2 -24.46
3776.19 -I].i'O 147.88 251.65 64.72 2 34 44 ]176.1 -16.50
3022.70 -26,16 97.74 256.69 74.99 6 14 50 _422.7 -27.96
]651.89 -9,51 136.86 _49.75 61.5_ ] 11 6 ]051.9 -13.25
2619.37 -32.89 68.82 258.]9 80.11 8 16 59 _19.4 -3].90
36_7.97 -3.6_ 131.4_ _46.15 55.99 3 18 19 3028.0 -8.06
OIFFERENTIAL CCRRECTIONS
TOE 2.8878 TR_ 4.0774 TC3-J.9366 BI_ .6737
ROE ,2094 RRA -.2681RC3 .1454 F/g] .04175
FOE 3.4390 FR_ 5.2580 FC3-1,3931 BSP £'0667
8OE 2.8954 8RA 4.0862 8C] 1.9420 FSP -2497
NIO-COLMSE EXECUTION ACCURACY
E_T 6422.3 5t,,R 439.6 ,543 677,8
RRT -.4168 _ -.4558 RTF .9909
SGB 6437.4 R'Z3 .0017 gJ3 -,9909










ST ]600.9 SR 256.7 SS 1925.]
CRT .6556 CRS -.6314 CST -.9995
LSA 4086.4 MSA 202.J SSA 12.8
ELl 3604.9 EL2 193.6 4LF 2.68
aAg
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH CATE NOV 26 ]96_ FLIGHT TIE ZJ4,00 ARRIVAL CATE JUN 28 1969
HELIO(ENTRIC CONIC
RL J47.63 LAL ._
RP I08.92 LAP -3.J_
RC 117.630 CL 17.21
PLANE TOC[NTRIC CC_IIC
C3 27.44§ VHL 5,239
LNCH ATMTH LNCH TIME
90.00 3 24 52
90.00 _ 32 55
lO0.O0 5 28 18
lO0.OO 2 |2 1|
1_0.00 7 36 45
110.00 2 20 13
01FFER_NTIAL C(3RRIECYIC_45
TOE 2.9958 TRA 4.3044 TC3-1 .8581 BAU ,6_35
ROE .Z36.q RRA -.2514 RE3 .1307 FAU .0_59
FDE 3.2175 FRA 5.0026 FC3-|.I54Z BSP _|I31
BeE 3,0O51 BRA 4.3JlB 0C3 1.8627 FSP -2296
DISTANCE 566.296
LCL 63.81 VL 27.748 GAL 0.03 AZL 86.78 HEA 262.56 S_AA 129.10 ECC .19927 INC 3.2163 Vl 30.180
LOP 326.36 VP 37.536 GAP 7.I9 AZP 90,42 TAL 143.52 TAP 46.08 RCA I03.37 APO 154.83 VZ 34.792
GP 5.18 ZAL 36.94 ZAP 152.35 ETS 10.39 Z/_E 122.64 ETE 175,_2 ZAE 86.99 ETC 166.40 CLP-152.80
CLA 27.60 RAL 21.77 RA0 6568.1 VEL 12.199 PTH 2,19 VHP 5,373 0PA -,89 RAP 353.38 ECC 1.4§| 7
L-I TIME IN| LAT IN| LCNG IN| RT ASC IN| AZIATH IN| TINE PO CST TIM IN| 2 LAT IN| 2 LONG
343J.35 -22.03 126.46 257.14 71.74 4 22 3 2831.3 -24.32 118.53
3795.84 -12.62 149,04 253.18 64.44 2 36 11 3195.8 -15.96 141.95
3(]33.45 -25.97 98.48 258.44 74%65 6 IB 51 2433.4 -27.82 90.17
3668.97 -8.96 137.82 251.27 61.36 3 13 2_ ]069.0 -12.71 131.04
2631.47 -32.74 69.74 260.2I 79.58 8 20 36 2031.5 -33.83 60.67
3643.72 -3.02 132,2B 247.64 55._13 3 20 57 3043.7 -7.47 126.02
MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
.%T 6537.9 _ 4Z6.7 $(;3 622.8 5T 3643.9 SR 275.E SS 1846.O
RRT -.3823 _ -.3b04 RTF .9905 CRT .6979 CRS -.6749 CST -.9995
S&8 6551.8 R_3 .0004 RI3 -.9905 LSA 4089.0 MSA 204.8 SSA 12.$
St.l 6539.9 _ 394.2 THA 178,57 ELI 3649.0 EL2 196.8 ALF 3.03
LAUNCH OATE NOV 26 19_8 FLIGHT TINE Zl6,00 ARRIVAL DATE JUN 30 1969
HELIOCENTRIC CONIC
RL 147.63 LAL .00
RP 108.91 LAP -3.25
RE I L_.015 GL 16.BO
PLANET(XENTRIC CONIC
C3 29.114 VHL 5.396
LNCH AZMTH LNCH TIME L-I TINE IN| LAT
90.00 3 30 27 3437.48 -2J.90
90.00 ! 33 17 3819.17 -1|.93
IOO.DO fi 32 43 3043.33 -_5.79
IOO.00 2 13 42 3688.55 -8.3Z
110.00 7 40 31 2643.38 -32.59
110.(30 2 22 24 3661.26 -E.35
OIFFERENTIAL CORRECTIONS
TOE 3.10S6 TRA 4.3448 TC3-1.7677 eAO .6895
ROE .2635 RRA -.2353 RC3 .1170 FAU .03169
FOE 3.0202 FRA 4.7770 FC3 -,9423 BSP 214_0
80E 3.1168 BRA 4.5509 BC3 1.7716 FSP -2105
DISTAN(E 592.14|
LOL 63.81 VL 27.73_ GAL 8.37 AZl. 86.74 HOt 265.73 SMA 128,99 ECC ,213408 IN( 3.2576 vl ]O.180
LOP 329.53 VP 37.527 GAP 7.68 AZP 90.24 TAL |42.84 T_P 48.57 RCA 102.66 APO 155.31 V2 34.796
GP 4.90 Z_L ]6._8 Z_P 154.38 £TS 10.79 Z_E 121.76 ETE 175.57 ZAC 86.16 ETC 166.37 ELP-I54.82
OLA 27.53 RAL 2_,52 RA0 65_,2 V_L |_,_67 PTH 2.2J VHP 5.644 OPA -.69 RAP 354.53 ECC 1,4791
INJ LONG INJ RT AS_ INJ A2'MTH INJ TI#4E P() CST TIM INJ 2 LATINJ 2 LONG
12_5.86 2fl8.9_ 71.58 4 _7 45 2837.5 -24.2! 118.95
150.41 254.73 64.13 2 36 56 3219.2 -15.32 143.36
99.16 260.27 74.33 6 23 27 2443,3 -27.69 90.87
118.9£ 23_.84 61.JB 3 15 11 ]068.5 -12.10 132.17
70.63 262.11 79.07 8 24 35 2043.4 -33.76 61.59
133.19 249.J7 55.89 3 23 25 ]O61,3 -6.81 126.95
MID-COURSE EXECUTION ACCURACY CRBIT OETERNINATION ACCURAC_
SGT 6643._ 5GR 4|6.7 $63 573,4 ST 3680.3 SR 292.3 5S 1773.7
ART o.]076 RRF -.]048 RTF .9900 ERT .7292 CRS -,7074 CST -.9995
SGB 6656.3 R_3 -.0009 R13 -.9900 LSA 4090.6 MSA 207.2 SSA 12.8
,_J 6_44,5 $4T,2 396.4 THA 178.89 ELI 3686.4 EL2 199.7 ALF 3.32
LAUNCH CATE NOV 26 1968 FLIGHT TIME 218,00 ARRIVAL DATE JUL 2 1969
HELIOCENTRIC CONIC 0ISTANCE 597.939
RL 147.63 LAL .00 LOL 63.81 VL 27.716 GAL 8.75 AZL 86.70 HCA 268.89 _A 128.87 ECC .20932 INC 3.2985 Vl 30.180
RP 108.89 LAP -3_]LOP 332.70 VP 37._19 GAP 8.19 AZP 90.06 TAL 142.1_ TAP 51.04 RCA 101 .90 APO 155.85 V_ 34.800
RC 122.394 6L |6.45 GP- 4.64 2_L 35.60 ZAP 156.31ETS 11.23 ZAE 120.97 ETE 175.80 7AC 89,42 ETC 166.34 CLP-156.74
PLANE TC_ENTR[C CONIC
C3 ]0.977 VHL 5.566 CLA 27.44 RAL 23.28 RAC 656_.2 VEL 12.343 PTH 2.23 VHP 5.929 CPA -.42 RAP 355.77 ECC 1.509_
LNcH A_MYH LNCHTIME L-[ TIME IN| LAT iN| LONG IN| RT ASC IN| A2MTH IN| TIME PO CST TIM IN| _ LAT IN| 2 LONG
90.00 3 36 50 3442.08 -21.80 127.16 260.88 71.46 4 34 12 2842.1 -24.13 119.26
90.00 I 33 0 3845,68 -11.14 151.95 256.32 63.80 2 37 6 3245.7 -14_5_ 144.95
100.00 5 37 41 ]052.50 -25.62 99.79 262,I8 74.04 6 28 33 2452.5 -27.56 91.52
II_.00 2 14 50 3710.48 -7,60 140.15 254.44 61.00 3 16 41 3110.5 -11.41 133.43
lJO.O0 7 44 38 2655.19 -32.44 71.52 264.08 78.57 8 28 54 LM]55.2 -33.67 62.50
1t0,00 ? 24 72 36_D.56 -1.62 I34.20 250;76 55.85 3 25 43 ]080.6 -6.09 127.97
CIFFERENTIAL CORRECTIONS MI0-COURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 3._114 TRA 4.7933 TC3-1.6756 BAU .6953 5GT 6732.0 5GR 409.0 S(;3 528.1 ST 3703.3 SR ]08.1 SS 1703.6
ROE .2900 RRA -.2192 RC3 .1045 FAU .02745 RRT -.2337 RRF -.2_I RTF ,9896 CRT ,7532 CR5 -.7323 CST -.9_95
FOE 2.836_ FRA 4.5705 FC3 -.7671 OSP 21879 S_B 6744.4 /_3 -.0020 RI3 -.9896 CSA 4082.6 MSA 209.3 SSA 12.7
BCE 3.2244 BRA 4.7983 BE3 1.6789 rSP -1941 ,_I 6732,7 5_2 397.6 THA 179.18 ELl 3710.6 EL2 2_2.3 ALF 3.60
LAUNCH DATE NOV 26 19_8 FLIGHT TINE 220._0 ARRIVAL CATE JUL 4 1969
HELIC, CENTRIC CONIC
RL 147.63 LAL ,00
RP 108.88 LAP -3,34
RC 124.766 GL 16.08
PLANETCEENTRIC CONIC
C3 33.061 VHL 5.750
LNCH AZMTH LN_H TIME
90.00 3 43
90,OO I 32 12
IOO.00 5 43 6
lOO.O0 2 15 37
IIO.O0 7 49 3
110.OO 2 26 9
0ISTAN(E 603.685
LOL 63._I VL 27.698 GAL 9,15 AZL 86.66 H(A 272.05 SNA 128.75 ECC .21502 INC 3.3394 vJ 30.180
LOP 335.87 VP 37.511 GAP 8.71AZP 89.88 TAL 14|.46 TAP 53.51RCA IOI.07 APO I56.44 v_ 34.805
GP 4.41ZAL 34.91 ZAP 158,14 ITS 11,73 2AE 120.24 ETE 176.00 ZAC _(]).77 ETC 166.31 CLP-158.57
0LA 27.32 RAL 24.06 RAO 6568.3 VEL 12.427 PTH 2.25 VHP 6.231 0PA -.09 RAP 357.08
L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A29WTH IN| TIME PO CST TIM IN| 2 LAT
3445.62 -21,72 127.3_ 262.8_ 71.37 4 41 15 2_45.6 _24.06
3874.92 -10.26 J53.64 257.93 63.46 2 36 47 3274.9 -j3.74
]061.12 -25,46 100.]8 264.16 73.78 6 34 7 2461.1 -27.43
3734.65 -6.@,O 141.50 256.08 60._2 3 17 52 3134.6 -10.64
2666._ -32.27 72.40 266.11 78.07 8 33 30 2067.0 -33.58
3701 .58 -._1 135,]0 252.39 55.83 3 27 51 3101 .6 -5.29
CIFFERIENTI_L CORRECTIONS
TOE 3.3J87 TRA 5.0563 TC3-I,577! 8AU .6983
RCE ,3161 RRA _.L_29 RC3 .092fl FAU .02353
FCE 2.6716 FRA 4.3870 FC3 -,6161BSP _2224
Bog 3.3337 _R_ 5.0604 BC3 1.5798 FSP -1791
MIO-COUR£_ EXECUTION ACCURACY
,_T 6810.8 _ 403.0 .'_3 487.2
ART -.1612 _F -.1570 RTF .9d92
.%6 6_22.7 _23 -.0031 R13 -.989_










ST 37|9.3 SR 322.3 SS 1638.7
CRT ,7719 CRS -.7519 CS/ -.9995
LSA 4071.6 MSA 2|1.0 SSA 12.6
ELI 3727.7 EL2 204.5 ALF 3.84
210
JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 4, 1968-69
LAUNCH CATE NOV 27 1968 FLIGHT TIME 70.00 ARRIVAL DATE FEB 5 1969
HELIOCENTRIC CONIC
RL 147.60 LAL .00 LC'N. 64.82 VL
RP Ip7.60 LAP I ,20 LOP 97.03 VP
RC 93,09(3 GL 1 .44 GP -.73 ZAL
PLAME TOCENTRIE CONIC
C3 384.545 VHL |9.6J0 CLA
LNCH AZMTH LNCH HME L-I TIE INJ LAT
90.90 6 45 )8 Z866.51 -28.3!
90.00 19 7 51 5409.40 28.05
100.00 _ 7 44 26_1 .69 -29.89
IO0,O0 21] 28 26 5]49.46 29.62
110.O(] 9 17 43 2382.63 -54.|7
IIO,OO 21 34 56 4941.28 33.89
Of FF[RENTIAL CORRECTIONS
TDE -.9486 TRA-2.2415 TC3 -.1078 BAU .§554
ROE-].38Z5 RRA .7296 RC3 -.0071 FAU .0107S
FDE ,]84] FRA .758] FC] -.{]242 6.f_P 1995
BeE ].6767 BRA 2.3573 BC3 .IOB(] FSP -47
01 STANCE 126.289
15.051 GAL 33.37 AZL 87.75 I'_A 32.23 5MA 84.44 ECC .8]739 ]NE Z.2451 vl 30.]86
29.916 GAP -54.81 AZP 88.10 TAL 172.01 TAP 204.24 REA 14.15 APO 154.72 VZ 35.218
64.04 ZAP 36.49 ETS 177.17 24£ 130.$8 ETE 184.90 ZAC 49.94 ETC 158.78 (LP 36.4t_
1.63 RAL .I5 RAC) 6572.| VI_L Z2.49J PTH 5.26 VHP 50.244 0PA -20.2J RAP 517.04 ECC 7.3286
INJ LONG INJ RT ASC ZNJ A2'NTH INJ T_I_ PC) (ST TIN INJ 2 LAT INJ 2 LONG
86.69 266.3?. 90,38 7 35 25 2266.5 -27.96 78.04
248.25 264,58 85.93 2/J 38 1 4809.4 27.19 239.69
67.L_ 266.5I 90.50 8 51 6 2%501,7 -29.50 58.41
229.01 264.45 85.76 21 54 16 4549,5 28.71 220.52
50.51 266,25 90.84 9 57 26 1782.6 -53.68 41 .30
212.BJ 264.05 85.24 22 57 18 4541.5 32.86 203.75
NI0-COL/R,_{ £]_(UTION AC(.URACY ORSI T 0E TERMINATION ACCURA(Y
_;T 827.5 _ 457,6 SG5 23.0 ST 340.0 SiR 409.0 55 341.1
RRT -,0421 RRE .0375 RTI r -.6189 CRT .7148 CRS .7699 CST .9949
945.7 1_5 .0000 RI3 .6190 LSA 590.8 MSA 225.5 SSA 14.1
S_1 827.9 .f_2 457.| THA 178.08 ELI 494.1 EL2 196.8 ALF 52.28
LAUNCH CATE NOV 27 1968 FLIGHT TIHE 7_o.00 ARRIVAL DATE FEB 7 1969
HELIOCENTRIC CONIC
RL 147.60 LAL .[3(]
RP 107.58 LAP 1.57
RC 90.872 GL i .70
PLANE TO(ENTRIC CCNIC
C3 353.878 VHL 18.812
LNCH AL_WTH LNCH FIE
90,OO 6 44 26
9O.OO 19 18 29
JO0.O(] 8 6 54
I00._ 20 _ 42
110.00 9 17 45
]I0.00 21 44 21
O_'STN._.E 15| .575
LOL 64.82 VL 15.865 GAL 51.71 AZL 87.63 HCA 35.47 ,_44 85.81 £CC .90718
LOP 100.27 VP 30.34_ GAP -52,39 AZP 88.07 T/_. 171.08 TAP 206.55 REA 16.55
GP -.75 ZAL 62.65 ZAP $4.95 ETS 177.17 Z/_E |30.40 ErE 185.26 ZAC 51.56
DLA 2.45 RAL 1.5) RA0 6571.9 _EL 21.799 PTH 3.23 VHP 29.178 DPA -19.77
L-[ TJ'NE" /NJ LAT J'NJ LON_ INJ RT A.f_ _NJ A2'NTH _NJ rfM£ PO CST TIM
2_2.66 -28.52 87.87 267,27 89.78 7 32 28 2282,7
5376.(]9 27.86 245.84 264,68 84.7:1 20 48 5 4776.1
2616,64 -29.89 68,5! 267.27 89,9I 8 50 51 2016.6
5117.54 L_J.43 226,64 264,52 84.52 22 3 59 4517.5
2594.91 -34.18 51.47 267,_6 90.27 9 57 40 1794.9
4911.84 53.?0 210.53 _4,01 85.90 2_ 6 J3 4511.8
OIFFER[NTIAL CCRR[C T ICNS
TDE -.9559 TRA-2.2656 TC} -.1152 8AU .5464
ROE-i .5421 RRA .7105 RE:} -.0082 FAU .01075
FDE .4006 FRA .7863 F(] -.0263 8..SP 2128
BOE 1.6477 BRA 2.5744 BC3 .1155 FSP -51
MID-COURSE EXECUTION ACCURACY
_T 865.8 S6R 463.6 SG5 E'4.8
_T -.042B _ .0_5 RTF -.6576
982.| R_}-.000I R|3 .6377
S_I 866.1 S&2 463.0 TH_ 178.16
INC 2.5694 VI 30,186
APO I55.08 V_ 55.125
ETC 159.53 CLP 34.94
RAP 318.79 ECC 6.8239








ST 357.6 SR 415.g SS 357.1
CRT .71_2 CRS .7709 CST .9947
LSA 611.4 MSA 229.6 SSA 14.3
ELl 507.5 EL2 _04.5 ALF 50.8J
L4U_CH C_l r£ NOV 27 t966
HELIOCENTRIC CONIC
RL 147.60 LAL .DO
RP 107.56 LAP 1.55
RE 88.659 GL 1.97
PLANETOCENTRIC CONIC
c3 325.837 VHL 18.051
LNCH *7MTH LNCH TIME
90.00 6 43 5
90.D0 19 28 53
1(30.OO 8 5 56
1OO.OO 20 48 44
110.OO 9 17 57
110.00 Z1 53 51
FLIGHT TZMIE 74.0_ ARRIVAL GATE FEB 9 _969
0ISTANCE 136.996
LOt. 64.82 VL 16,655 GAL 50.19 _ZL 87.52 HCA 38.71 SMA 87.22 ECC .78166 INC 2.4755 Vl 50,186
LOP 105.51 VP 50,759 G_P -50.]0 AZP 88.07 TAL ]70,]5 TAP E08.86 RCA 19.04 _PO 155.39 v2 ]5,257
GP -.76 ZAL 61.]O ZAP 33.44 ETS I77.17 ZAE ]_O.28 ETE 185.65 ZAC 55.20 [TC 159.86 CLP 33.43
OLA 3.22 RAL 2.46 RAO 6571.8 EL 21.146 PTH 3.20 VHP 28.148 0PA -19.51 RAP 320.56 ECC 6.3625
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZI4TH |NJ TIE PO EST TIM [NJ ? LAT INJ Z LONG
2898.10 -28.31 89.00 268.12 89.22 ? 51 23 2298.1 -28.12 80.34
5342.55 27.63 243.41 264.72 83.54 2"0 57 56 4742.5 26.45 234,94
26_0.89 -29.89 69.37 268,15 89.36 8 49 47 L_0.9 -29.66 60.57
5085.00 29.20 224._ 264.52 83.29 22 15 Z8 4485.0 27.96 215.68
2406.50 -34.18 52.57 26_.19 89.74 9 57 44 1806.5 -33.84 45.15
4882.14 33.46 _8.25 265.90 82,57 23 14 54 4282.1 32.07 199.29
DIFFERENTIAL CORRECTIONS MI0-COURS[ £X£CUTION ACCURACY CRSIT DETERMINATION ACCURACY
TOE -.9636 TRA-2.2904 TC5 -.1229 BAU ._569 SGT 905.9 SGR 469.0 S_3 26.7 ST 576,1 SR 4]8.3 SS 373.5
R_E-l.3w914 RRA .6_0_ RE3 -A9094 FAU .0_076 RRT ".04_ _ .03_ RTF -.65_7 dR7 .7178 ER$ .771_ CST .9945
FOE .4172 FRA .8148 FC3 -.0286 BSP 2261 S_B 1020,1 R_3 -.0002 RI5 .6558 LSA 632.6 MSA 235.5 SSA 14.5
BCE 1.6193 BRA 2.5922 BC} .1232 FSP -56 5GI gO6,2 SG2 468.4 THA 178.25 EL1 521.0 EL2 212.1 ALF 49.26
LAUNCH OATE NOV 27 1968 FLIGHT TIME 76.00 ARRIVAL GATE FEB II 1969
HELIOCENTRIC CONIC DISTANCE 142.545
RL I47.6_ LAL .00 LCL 64.82 VL 17.557 GAL 28.79 AZL 87,43 PICA 41.96 S_A _.65 EC( .756_2 INC 2.5677 VI 30.186
RP 107.54 LAP 1.72 LOP 106.75 VP 31,162 GAP -47.94 AZP _.09 TAL 169.22 TAP 211.18 RCA 21.65 APO 155.67 V_ 35._38
RC 86.453 GL 2.25 GP -.78 ZAL 60.00 ZAP 51.95 ETS 177.16 Z_E 130.22 ETE 186.02 Z_C 54._8 ETC 16_.36 CLP 3_.94
PLANETOCENTRIC CONIC
C} 3OO.159 VHL 17.325 0LA 4.00 RAL 3.55 RAO 6571.7 VEL 20.530 PTH 5.17 VHP 27.151 OPA -18,85 RAP 522.54 ECC 5,9399
LNCH AZMTH LNCH TIE L-I TIE INJ LAT INJ LONG INJ RT AS(: INJ A2_4TH INJ TIE PO C$T TIM ]NJ 2 LAT INJ 2 LONG
90.00 6 41 _5 2912.84 -28.29 90.07 26_.89 88.6_ 7 _0 9 2312.8 -28.17 81.41
90.00 19 39 3 5.'108.73 27.35 240.97 264.}'0 82._5 _I 7 52 4708.? 26.00 232.56
I(30.OO 8 4 49 2644.44 -29.87 7_.57 268.95 88.83 8 48 53 _44.4 -29.71 61.57
1_,_ _ 58 31 5052.37 28.9J 221._ 2_&.45 82.07 22 2Z 44 4452.4 27.52 213.36
110.OO 9 17 21 2417.41 -54.18 53.23 269.02 89.23 9 57 58 1817.4 -35.90 43.99
llO.OO 22 2 28 4852.J6 55.17 205.9_ 26],72 81.24 23 25 2| 4252.2 31.61 197.O_
DIFFERENTIAL CORRECTIONS MI0-C_0URS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TCE -,9711 TRA-2.3153 TC3 -.1_W38 BAU .52_ SGT 947.4 _ 473.7 5/.,5 28.7 ST 395.4 SR 422.2 SS 390.2
RCE-1.2606 RRA .6694 RC} -.0107 F_U .01078 RRT -.0458 RRF .0_96 RTF -.6752 CRT .7105 CR$ .7727 CST .9942
FCE ,4341 FRA .843_ FC3 -.0311 8SP 2403 $68 1059.3 R'Z3 -.0005 R|3 .6735 LSA 654,6 MSA 241 .I SSA ]4.7
BOE 1.5912 BRA 2.4101 BC5 .1312 FSP -6_ SGJ 947.7 S_2 475,1 TH4 178.55 EL] 555.1 EL? 219.6 ALF 47,64
211
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69 J
LAUNCH GATE NOV 27 J968 FLIGHT TIME 78.00 ARRIVAL CAT[ FEB I3 1969
HELICJ(ENTRIC CON|C
RL 147.60 LAL .00
RP 107.53 LAP J.SB
RC _4.254 GL 2.55
PLA_IETOCENTRI( CONIC
C| 276.617 VHL 16.632
LNCH AZMTH LNCH TII_
90.00 6 39 58
_;_.00 19 49 0
100.00 8 3 33
100.00 Zl 8 6
110.OO 9 16 56
110.00 ZZ 11 13
01STANCE 148.¢-,_9
L(_- 64.82 VL 18.0_q_ GAL 27.49 AZL 87.3§ HCA 45.Z0 SNA 90.10 ECC .73040 INC Z.6489 Vl 30.186
LOP 109.99 VP 31.5§3 GAP -45.88 AZP 88.13 TAL 168.30 TAP Z13.50 RCA Z4.29 APO 155.91 vz 35.243
GP -.81 ZAL 58.75 ZAP ]0.49 ETS 177.15 ZAE 130.24 ETE 186.43 ZAC 56.57 ETC 160.83 CLP 30.48
GLA 4.77 RAL 4.59 RA0 6571.6 VEL 19.948 PTH 3.14 VHP 26.186 OPA -18.33 RAP 324.|4
L-I TII_ IN| LAT ;NJ _ IN| RT A._( IN| AZNTH IN| TINE PO CST T|N IN| 2 LAT
2926.90 -28.26 91.10 269.57 88.16 7 28 44 2326.9 -28.ZZ
5274.60 27.01 238.53 264,61 81.17 2J 16 55 4674.6 25.51
2657.]0 -29.85 71,33 Z69.62 8B,3E 8 47 50 2057.3 -29.76
5019.42 28.58 219.49 264,33 80.85 22 31 46 4419.4 27.02
2427.64 -_4.16 54.O2 269.75 88.76 9 57 23 1827.6 -33.96
4821.85 32.84 203.65 263.49 79.92 Z3 31 34 4_21.9 31.10
DIffERENTIAL CORRECTIONS NI0-OOURS[ El(ECUT1ON ACCURACY
TOE -.9789 TRA-2.3401 TC3 -,1389 BAU .5J57 _T _O.B _d_ 477,8 6_3 _0.9
ROE-I.2I_ RRX .6479 RE3 -.0122 FAU .0|082 RRT o.04_9 I_F .0400 RI"F -.690|
FGE .45|4 FRA .8733 rE3 -.0339 BSP 2549 S_ 1100.0 R_ -.0005 R13 :6902










ST 415.7 5R 425.5 SS 407.2
CRT .7089 CRS .7736 CST .9940
LSA 677.3 MSA Z46.4 S$A 14.9
ELI 549.9 £L2 226.9 ALF 45.94
LAUNCH GATE NOV 27 1968 FLI(_IT TZNE 80.00 ARRIVAL GATE FEB 15 1969
HELIOCENTRIC CONIC 0ISTM_E J 53.967
RL 147.60 LAL .00 LCL 64.82 VL 18.680 GAL L_._ 42%. 87,_ _ 48.45 S_ 91.57 ECC .70493 INC 2.7215 V| 30.186
RP J07.5! LAP 2.04 LOP ||3.23 VP 31.9'_ GAP -43.9"Z AZP 111_.|9 TAL J67o38 TAP 215.83 RCA 27.02 APO 156.|2 V2 35.247
RC 82.065 GL 2.86 GP -.83 ZAL 57.54 ZAP 29.04 ETS 177.|2 Z_E 130.32 ETE J86.86 ZJ( 58.30 ETC 161 .29 CLP 29.03
PLANETOCENTRIC CONIC
C3 _55.009 VHt. 15,969 0LA 5,53 RAL 5,59 RAO 6371,5 V_EL 19,_9 PTH 3,10 VHP _5,_51 OPA -17.81 RAP 3_5.95 EC( 5.1968
LNCH A2"MTH LN_H TII_ L-I TII4_ IN| L_T ;NJ L_ |NJ RT ASC [NJ A2_4TH INJ T_HE PO CST TIM IN| _ LAT |NJ 2 LONG
90.00 6 _8 10 2940.29 -_.2_ 9_.08 270.15 87.67 7 27 10 2340.3 -_8.25 83.41
90,00 19 58 45 §240,09 26,63 _,0_ L_4,45 80,00 2| _6 5 4640.1 24.98 Z27.80
100.00 8 2 7 2669.50 -29.82 7_.24 2"/'0._ 87.85 8 46 _6 L_69.5 -29.80 65.4_
100.00 21 17 28 4_6.11 28._0 217.09 2_4.|3 79.64 LP'Z 40 34 4386.1 _6.48 208.71
110.00 9 16 21 2437.19 -_4.15 54.7'/ 270.39 88.32 9 56 58 1837.2 -34.00 45.53
110._ _2 19 44 4791,19 3_.45 201.35 L_3.|9 78.60 23 39 35 4191._ _0.54 19_.65
oIFr£RENTIAL CCRR1ECTIONS M|0-CCUR_UTZON ACC1)RACY ORBIT OETERNINATION ACCURACY
TO[ -.9860 TRA-2._63_ TC_ -.147| B/_J ._0_ S6T |O3_.4 _ 4gJ._ "_;3 _.3 ST 4_6.7 5R 428.2 SS 424.6
R02-1.1786 RRA .6258 RE3 -.01_8 FAU ,01087 RRT -.0441R_ .040_ RTI r -.7064 CRT .7075 CRS .7745 CST .9937
FOE .4690 FRA .903_ FE3 -.0369 B,_o 2717 _ |14J.8 R_ -.0006 RI_ .7064 LSA 700.7 NSA 251.3 S54 15.1
8OE 1.5366 _A 2.4454 BE3 .1478 FSP -74 ,_| 1035.7 562 480.7 THA 178._O ELI 565.2 EL2 233.8 ALF 44.21
L;UNCH 04TE NOV 27 1968 FLIGHT TII4_ 8_.00 ARRIVAL G4TE FEB 17 _969
HELIOCENTRIC CONIC
RL |47._ LAL .00
RP 107.50 LAP 2.19
RC 79,887 GL 3.17
PL_NETC_ENTRIC CONIC
C3 235.160 VHL |5.335
LNCH A_NTH LN_H TIE
90.00 6 36 I I
90,00 20 8 |7
100.00 8 0 31
100.00 Zl 26 39
1|0.00 9 15
]J0.O0 22 28 4
OISTA_E |59,871
LOL 64.82 VL |9.285 GAL 25.11 AZL 87.21 /'_ 51.69 5NA 93.04 ECC ,67973 INC g.7#72 Vl 30.186
LOP 116.48 VP 32.291 GAP -42.06 AZP 88.27 TAL 166.48 TAP _18.17 RCA 29.80 APO J56.28 v2 35.Z51
GP -.86 ZAL 56.39 ZAP 27.62 ETS 177.08 ZAE 130.47 ETE 187.3| 7AC 60.04 £TC Ij1.72 ELF 27.60
OLA 6.28 RAL 6.54 RAO 6571.4 EL 18.88| PTH 3.07 VHP 24.344 DPA -17.26
L-I TINE |NJ LAT ZNJ LONG IN| RT AS(, |NJ 4ZNTH IN| TINE PO CST T|N
2953.03 -28.19 93.01 270.64 87.21 7 25 24 235_.0
5205.18 26.19 233.62 264.24 78.83 ZJ 35 3 4605.2
2681.04 -29.79 73.09 270.73 87.40 8 45 |2 20BI .0
4952.40 27.76 _14.68 263.88 78.45 22 49 1! 4352.4
2446.08 -34.13 55.46 270.93 87.91 9 56 _2 1846.J
4760.12 32.01 199.03 262.83 77._0 _3 47 _4 4160.I
GIFFERENTI_L ECRR£CTIONS NIO-COUR,T_E EYJECUT|ON ACCURAC_
TGE -.993| TRA-2.3874 TC3 -,1555 BALI .4914 .T_T 1081.9 SGR 484.1 S_3 35.8
R06-1.|375 _A ,6032 RE3 -.0155 FAU .O|094 RRT -.0440 _ .0405 RTF -.7220
FOE .4872 FRA .93_ FC3 -.0403 BSP 2890 _ 1185.3 1_3 -.0008 R13 .7221_
BOE 1.5100 BRA 2.4624 8C3 .J563 F,T_P -8J 5GI 1082.2 _ 483.5 THA 178.59
RAP 3L_.78 ECC 4.8701








ST 458.7 SR 4]0.4 SS 44Z.4
CRY .7062 CR$ .7754 CST .9935
LSA 725.0 NSA 255.8 SSA 15.3
ELi 581._ EL2 240.5 ALF 42.43
LAUNCH OATE NOV 27 1o_ FLIGHT TINE 84,00 ARRIVAL GATE FEB 19 1969
HELIC(ENTRIC CONIC 01STANCE 165.852
RL 147.60 LAL .00 LCL 64.82 VL 19.854 GAL 24.03 AZL 87.15 HCA 54.94 D4A 94.52 ECC .65489 IN( 2.847_ VJ ]0.|86
RP 107.49 LAP 2.33 LOP |19.73 VP 32,637 GAP -40._8 421= 88.]6 TAL 165.58 TAP Z20,52 RCA 32.62 APO 156.42 V_ 55.254
RC 77.721GL 3.51GP -.88 ZAL 55.28 ZAP 26,21ET5 177.0_ ZAE 130.70 ETE 187.79 ZAE 61.8| ETC 162.13 CLP 26,19
PLANETC_ENTRIC CONIC
C3 216.915 VHL I4.728 OLA 7.03 RAL 7.44 RAG 6571._ V[L I8.391 PTH 3.04 VHP _3.465 _PA -16.70 RAP 329.60 ECC 4.5699
LNCH AZMTH LN(H TI_ L-I TII4_ INJ LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIN[ PO CST TIN IN| 2 LAT IN| 2 LONG
90.00 6 34 3 2965.16 -28.15 93.89 271.04 86.77 7 23 28 2365.2 -Z8.30 85.2_
90,00 _ 17 39 5169.81 25.70 23t.14 263.9_ 77.69 21 43 49 4569.8 23.75 223.02
100.00 7 58 45 _691.96 -29.75 73.90 271,14 86.97 8 43 37 2092.0 -29.86 65.t0
100.00 21 35 38 4918.25 27.27 212.2_ 263.57 77.26 22 57 36 4318.2 25.24 204.04
I|O.O0 9 14 41 2454.33 -34.J0 56.11 _71._ 87.53 9 55 35 |854.3 -34.07 46.86
IIO.O0 22 36 12 4728.63 31.51 196.71 262.42 76.0I 23 55 0 4128.6 29.27 188.Z2
OIFFERENTIAL CORRECTIONS MI0-COURSE [_ECUTZON ACCURACY ORBIT 0ETERMINATION ACCUR4C_
T02-|.O027 TRA-2.4124 TC3 -.1_45 _./ .4797 S6T 1131.9 S6R 486.1 5G3 _.5 ST 482.6 5R 432.0 SS 460.9
R02-1.0964 RRA .5803 RE3 -.0175 FAU .01|02 RRT -,0432 RRF .0403 R1T -,7369 CRT .7055 CR5 .7764 CST .9_33
FOE .5062 FRA .9654 rE3 -.0440 8_ ° _010 _ 1231.9 R_3 -.0013 R|3 ,7370 LSA 751.1MSA 259,8 5SA 15.5
BOE 1.4858 _RA 2.4813 BE3 .|654 tSP -88 S_1 1|32.I $6_ 485.6 THA 178.70 ELI 598.8 EL2 246.7 ALF 40.53
212
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968 69
LAUNCH DATE NOV Z7 1968 FLIGHT TIHE BE.DO ARRIVAL DATE FEB Z1 1969
HELIOCENTRIC CONIC
RL 147.60 LAL .DO
RP 107.48 LAP 2.47
RC 75.571 GL 3.85
PLANETOCENTR|C CONIC
C3 200.142 VHL 14.147
LNCH AZHTH LNCH TIl_
90.00 6 31 42
90.00 20 26 51
100.00 7 58 48
100.00 21 44 27
110.00 9 13 35
110.00 22 44 9
D|FFERENTIAL CORRECTIONS
TDE-1.O30G TRA-2.4349 TC3 -.1773 BAU .4773
ROE-1.0352 RRA .5573 RC3 -.0195 FAU .01101
FDE .5282 FRA .9999 FC3 -.0476 BSP 2699
BOE 1.4750 BRA 2.5174 BE3 .1784 FSP -_]
LAUNCH DATE NOV 27 1_8
DISTANCE 17t.928
LOL 64.82 VL 20.391 GAL 23.00 AZL 87.10 HCA 58.19 SHA 96.00 ECC .63050 ]NC Z.9027 VI ]0,186
LOP 122.97 VP 32.969 GAP -38.57 AZP 88.47 TAL 164.71 TAP 222.89 RCA 35,47 APO t56.52 V2 ]5.255
GP -.91 ZAL 54.22 ZAP 24.82 ET8 176.94 ZAE 131.00 ETE 188.29 ZAC 63.60 ETC 162.52 CLP 24.80
DLA 7.77 RAL 6.30 RAD 6571.1 VEL 17.929 PTH 3.00 VHP 22.611 DPA -16,12 RAP ]31.44 ECC 4.29]8
L-[ TINE INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG
2976.72 -28.10 94.74 271.34 86.35 7 21 19 2376.7 -28.31 86.08
5133.c_. 25.16 228.66 263.63 76.56 21 52 25 4533.9 28._6 220.61
2702.29 -29.71 74.67 271.46 86.57 8 41 50 2102.3 -29.87 65.87
4883.81 26,73 209.62 263.21 76.09 23 5 50 4283.6 24.55 201.70
2461.97 -34.08 $6.70 271.74 87.18 9 54 37 1862.0 -34.10 47.46
4696.69 30.96 194.39 261.95 74.73 24 2 25 4096.7 28.56 186.01
MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
SGT 1197.0 S_R 487.4 $63 41.5 ST 514.8 SR 432.8 88 481.8
RRT -.0386 RRF .0390 RTF -.7§06 CRT .7083 CRS .7780 CST .9935
1292.4 R23 -.0043 R13 .7506 LSA 784.3 NSA Z62.9 SSA 15.8
$61 1197.2 SG2 487.0 THA 178.92 ELI 625.5 EL2 252.3 ALF 38.08
FLIGHT TINE 8"8.00 ARRIVAL DATE FEB 23 1969
I_4ELIOCENTRIC CONIC DISTANCE 178.080
RL 147.80 LAL .00 LOL M.8Z VL Z0.89_ GAL 22.0Z AZL 87.05 NCA
RP 107.48 LAP 2.59 LOP 126.22 VP 33.299 GAP -_.94 AZP U.59 TAL
RC 73.439 GL 4.21 GP -.95 ZAL 53.22 ZAP 23.44 ETS 176.83 ZAE
PLAN[TOCENTRIC CONIC
C3 1M.662 W4L 13.389 DLA 8.51 RAL 9.11RAO 8571.0 V_L 17.492 PTH
LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME
90.00 8 29 ID 2987.66 -28.05 95.53 271.55 85.95 7 t8 57
90.00 ZO 35 51 5097.$4 24.59 229.19 293.24 75.44 22 0 49
100.00 7 54 38 ZTll.g8 -;'9.67 75.39 271.87 86.20 8 39 50
100.00 21 53 4 4849.44 29.13 207.38 288.79 74.94 23 13 52
110.00 9 12 18 2468.95 -34.06 57.25 27_.99 86.86 9 53 27
110.00 2_ 51 54 4664.24 30.36 192.05 Z61.42 73.47 24 9 $8
DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCUI_ACY
TOE o.9579 TRA-2.3955 TC3 -.1891BAU .42tD SGT 1190.5 SGR 488.Z S53 44.4
R06-1.0150 RRA .5330 RC3 -.0220 FAU .01161 RRT -.0549 RRF .0431RTF -.7674
FDE .5383 FRA t.0228 FC3 -.0544 BSP 4800 _ 1298.7 R23 .0072 R13 .7674
BOE 1.3998 BRA 2.4540 BC3 .1705 FSP -120 $81 1190,9 $82 497.4 THA 178.45
61.43 SNA 97.47 ECC .60657 [NC 2.9844 Vl 30.186
195.84 TAP 225.28 RCA 38_.38 APO ISG.sg V2 55.258










5T 507.1 SIR 433.4 88 493.0
CRT .89t6 CR$ .7769 CST .9911
LSA 71_4r9 HSA 288.0 88A 15.4
ELl 615.1 EL2 258.1 ALF 38.]7
2.97 VHP 21.781 OPA -t5.53 RAP _33.28







LAUNCH DATE NOV 27 1960 FLIGHT TIH[ 90.00 ARRIVAL DATE FEB 25 196g
HELIOCENTRIC CONIC
RL 147.60 LAL .DO LOt. 64.62 VL
RP 107.48 LAP 2.71 LOP 129.47 VP
RC 71.326 GL 4.58 GP -.98 ZAL
PLAN[TOCENTRIC CONIC
C3 170.470 VHL 13.0§G
LNCH AZMTH L_CH TIME
90.00 626 25
90.00 20 44 45
tOO.DO 7 52 17
tOO.DO 22 I 34
liD.DO 9 10 50
11o.00 22 39 30
DIFFERENTIAL CORRECTION3
T08-1.0080 TRA-2.4577 TC3 -.1868 BAU .4294
RDE -.9740 RRA .5099 RC3 -.0244 FAU .01t31
FDE .5_17 FRA 1.0620 FC3 -.0595 BSP 3968
BDE 1.4017 BRA Z.5100 9C3 .I8841FSP -118
LAUNCH DATE NOV 27 19¢58
DISTANCE 184.322
21.372 GAL 21.09 AZL 07.00 HCA 64.68 SNA 98.93 ECC .58525 INC 3.0030 Vl 30.186
33.587 GAP -35.36 AZP 88.7t TAL 165.00 TAP 227.68 RCA 41.25 APO 156.63 V2 35.259
52.25 ZAP 22.08 ET3 176.70 ZAE 131.86 ETE 189.36 ZAC 67,22 ETC 163.24 CLP 22.06
DLA 9.25 RkL 9.88 RAD 6570.8 VEL 17.082 PTH 2.93 VHP 20.978 DPA -14.91 RAP 335.12 ECC 3.8055
L-I TIWE INJ LAX INJ LONG INJ RT kSC INJ AZHTH INJ TIN[ PO CST TIN INJ 2 LAT TNJ 2 LONG
2998.18 -28.00 96.30 271.67 85.57 7 16 25 2398.2 -28.52 87.65
5060.55 23.90 223.65 262.80 74.35 22 9 5 4460.6 21.52 215.70
2721.24 -29.63 76.07 271.81 85.84 8 37 38 2t21.2 -29.89 67.27
4812.78 28.47 204.93 282.31 73.81 23 21 46 "4212.7 23.01 197.0D
2478.44 -34.03 57.75 272.15 86.56 9 52 5 1875.4 -34.13 48.51
4631.29 29.69 189.71 260.85 72.23 24 16 41 4031,3 26.98 181.58
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1278.8 $_ 488.0 $G3 47.9 ST 550.8 SR 432.8 88 517.4
RRT -.0442 RRF .0401 RTF -.7787 CRT ,6998 CRS .7792 CST .9921
SG45 1365.9 R23 .0003 R13 .7788 LSA 827.9 MSA 269.5 88A 15.8
SG1 1276.0 SG2 487.4 THA 178.86 ELI 649.6 EL2 262.2 ALF 35.41
FLIGHT TIME 92.00 ARRIVAL DATE FEB 27 1969
HELIOCENTRIC CONIC
RL 147.60 LAL .DO LOt. 64.62 VL
RP 107.48 LAP 2.83 LOP 132.72 VP
RE 69.241 GL 4.98 GP -1.02 ZAL
PLANETOCENT1RIC CONIC
C3 137.390 V_IL 12.346
LN(H AZMTH LNCH TIME L-I TIME INJ LAT
90.00 6 23 26 3008.23 -27.94
90.00 ZO 53 2g 5022.96 23.19
100.00 7 49 43 2729.99 -29.58
100.00 22 9 54 4776.43 24.76
110.00 9 9 9 2481.39 -34.01
110.00 23 6 57 4597.80 29.98
DIFFERENTIAL CORRECTION8
TDE-1.0212 TRA-Z.4813 TC3 -.1967 BAU .4179
RD£ -.9336 RRA .4883 RC3 -.0271 FAU .01165
FOE .5874 FRA 1.0976 FC3 -.0641 B_P 4023
BDE 1.3836 BRA 2.$287 BC3 .1986 FSP -127
DISTANCE 190.635
21.820 GAL Z0.20 AZL 86.95 N(A 67.93 SNA 100.37 ECC .56053 INC ].0491 Vl 30.186
33.874 GAP -33.88 AZP 88.85 TAL 162.18 TAP 230.10 RCA 44.11 APO 156.64 V2 35.259
51.34 ZAP Z0.73 ET$ 176.33 zAE 132.42 ETE 189.97 ZAC 69.05 ETC 163.57 CLP 20,70
DLA
INJ LCI4G INJ RT A$C INJ AZNTH INJ TIME
97.03 271.69 83.2t 7 13 35
221.12 262.31 73.28 22 17 12
76.72 271.84 85.50 8 35 13
202.47 261.78 72.70 23 29 30
58.21 272.22 96.28 9 50 31
187.37 260.24 71.02 24 Z3 34
MID-COURSE EXECUTION ACCURACY
SGT 1336.2 _ 487.1 $63 $1.6
RRT -.0418 RRF .0389 RTF -.7910
S_B 1422.2 R23 -.0010 R13 .7910
$81 1336.4 $_2 486.6 THA 179.00
9.98 RAL 10.61 RAD 6570.7 MEL 16.695 PTH 2.89 VHP 20.197 DPA -14,28 RAP 536.97 ECC 3.5902








ST 580.5 SR 431.7 SS 330.7
CRT .7005 CRS .7806 CST .9920
LSA 860.0 HSA 271.3 SSA 16.0
ELI 672.8 EL2 265.8 ALF 33.39
213
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69,
LAUNCH _ATE NOV Z7 1968 FLIGHT TIME _4.00 ARRIVAL CATE MAR I I_69
HELIOCENTRIC CONIC
RL 147.60 LAL ,00 LOt. 64.82 VL
RP 107.48 LAP 2.93 LOP 135.97 VP
RE 67,184 GL 5.39 GP -1.07 ZAL
PLANCTOCENTRIC CONIC
C3 145,346 VHL 12.056
LNCH A?MTH LNCH TII_
90.00 6 ZO 13
90.00 Zl 2 6
1130.O0 7 46 54
lO0.OO 22 18 6
110.00 9 7 16
110.OO 23 14 14
01FFERENTIAL CORRECTION5
TCE-I.O?58 TRA-Z.4951 T(3 -,_44 BAU .4014
ROE -.8935 RRA .4667 RC3 -.0300 FAU .01187
FOE .6101FRA 1,1332 FC3 -,0707 8SP 4?93
BOE 1.3604 6RA 2,5376 BC3 .2'066 F._ o -139
CISTANCE 197.O15
22.74J GAL 19.35 AZL 86.91HCA 71.i8 .q_A 101._0 ECC .538457NC 3.0931 Vl 30.186
34.146 GAP -32.44 AZP 89,00 TAL 161.37 T4P 23?.55 RCA 46.99 APO 156.62 V2 35.258
50,47 ZAP 19.39 ETS 176.31ZAE 133.07 ETE l_0.6l ZAC 70.90 ETC 163.89 CLP 19,36
CLA 10.70 RAL 11,78 RAO 65?0.6 VEL 16.330 PTH ?.86 VHP 19.438 0PA -13.64 RAP 338.82 ECC 3.3920
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG
3017.88 -77.89 97.73 271.63 84.86 7 I0 31 2417.9 -28.30 89.09
4984.71 ??.47 ?18.58 261,77 77.73 ?2 ?5 11 4384.7 19.78 210.91
7738.31 -79.54 77.33 771.79 85.18 8 37 33 2138.3 -79.89 68.54
4739.5J 23.99 200.00 26|.?1 11.61 ?3 37 5 4139.5 21.76 197.27
?486.84 -33.98 58.64 772.19 86.03 9 48 43 1886.8 -34.16 49.40
4563.75 28.20 185.0"Z 259.51 69.83 24 30 17 3963.7 25.19 177.14
HI0-COURS[ EXECUTION ACCURACY ORBIT 0ETER_INATION ACCUR4CY
SGT 1391.7 S_R 485,4 _13 55.6 ST 607.4 SR 429.9 SS 559.9
_RT -.0406 _ '0381RTF -,8031 CRT .6998 CRS .7820 CST .9917
1473.9 R23 -.0010 RI3 .8031 LSA 890.2 MS4 272.8 SSA 16.1
.%1 1391.9 St-,2 484.9 THA 179.08 ELI 693.9 EL? Z68.8 ALF 31.63
LAUNCH DATE NOV 27 1968 FLIGHT 7|14£ _.00 ARRIVAL CATE MAR 3 1969
HELIOCENTRIC CONIC
RL 147.60 LAL .00
RP IO7.48 LAP 3.02
RC 65.159 GL 5.8?
PLANETOCENTRIC CONIC
C3 134.76| VHL 11.587
LNCH AZMTH LN(H TIME
90.00 6 16 45
90.O0 21 lO 36
1630.00 7 43 52
113(3.OO ?2 ?6 II
110.00 9 5 10
110.OO 23 ?I
0IFFERENTIAL CORRECTIONS
T0£-1.0352 TRA-?.5114 TC3 -.?13J BAU .3871
ROE -.8557 RRA .4393 R(3 -.0331 FAU .01209
rOE .6346 FRA 1.1707 FC3 -.0780 8SP 44_4
BO£ 1.3418 8RA 2.5495 Be3 ,2156 r,%° -150
01STANCE 203.457
LOL 64,8_ VL LP'Z.62L8 GAL 18.54 AS'L 86.86 PICA 74.42 SNA JO3.?! ECC .51704 INC 3.1354 VI 30.186
LOP 139.?E VP _4.404 GAP -31.05 AS'P 89.16 TAL |60.39 TAP 235.07 RCA 49._5 AFrO 156,58 V2 35,257
GP -1.1_ ZAL 49.66 ZAP I8.06 ET5 176.04 2AE 133.81 ETE 191.79 ZAC 77.75 £TC 164.19 CLP 18.02
DLA 11.43 RAL 11.91 RAO 63?0.4 VEL |5.987 PTH 2.82 VHP 18.701 OPA -12.99 RAP 340.67 £CC 3.2096
L-I TIHE INJ LAT INJ LONG INJ RT A,_C INJ A_4TH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
3027.?1 -27.83 9_.41 Z71.47 84.53 7 7 I? 2427.? -78.29 _9.77
4945.78 71.58 216.O3 261.19 71.?1 2? 33 2 4345.8 18.82 ?08.45
7746.77 -29.49 77.9"2 271.65 84,87 8 29 38 2146.3 -29.89 69.t4
4701.96 73.16 197.57 ?60.60 70.56 ?3 44 33 4107.0 20.30 189.89
2491.86 -33.96 59.03 272.08 85.81 9 46 47 1891.9 -34.16 49.79
4529.13 27.36 182.68 258.87 68.66 ?4 36 51 3979.1 24.22 174.92
MIO-COJR.E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
S_T 1452.9 _ 482.9 SG3 59.9 ST 637.7 SR 4?7.4 SS 587,4
RRT -.038_ RRr .0367 RTF -.8143 CRT .7003 CRS .7835 CST ,99J5
S(_ 1531.1 R23 -.0018 RI3 .8144 LSA 9?3.8 MSA 27_.6 SSA 16.?
5G1 1453.1 _2 482.5 THA 179.18 ELI 718.3 EL? 270.9 ALF 29.79
LAUNCH CATE NOV 27 1968 FLIGHT TIME 98.00 ARRIVAL OATE MAR 5 1969
HELIOCENTRIC CONIC
RL 147.60 LAL ,O0
RP 107.49 LAP 3.10
RC 63.173 GL 6.76
PL4N_.TOC£NTRIC CONIC
C3 JE4.058 VHL 11.138
LNCH AZMTH LNCH TIHE
90.00 6 13 O
90.00 21 19 I
I00.00 7 40 33
tOO.DO _2 34 9
110.00 9 2 49
110.00 23 28 _2
01STANCE 209.956
LOL 64.8? VL 23.011 GAL 17.76 AZL 86.8? HCA 71.67 SMA 104.60 ECC .49633 IN( 3.176= Vl 30.1_6
LOP 142.47 vP 34.649 GAP -Z9.77 AZP 89.32 TAL 159.84 TAP 737.51 RCA 52,68 APO 156.51 v2 35.254
GP -1.17 7AL 48.89 7AP 16.73 ETS 175.69 ?AE 134.66 ETE 192.02 ZAC 74.62 ETC 164.47 CLP 16.69
CLA 12.16 RAL








TOE-I.0443 TR4-_.5755 TO3 -.7215 BAU .3773
ROE -,8144 RRA .4161 RE3 -.0365 FAU .01234
r0£ .6606 FRA 1.2096 FC3 -.0861BSP 46?8
80E 1.3243 _RA 2.5596 Bcr3 .2245 FSP -163
12.50 RAD 6570.3 VEL 15,665 PTH 2.78 VHP 17.985 CPA -17.33 RAP 342.51 ECC 3.0417
INJ LONG INJ RT A_( INJ A_4TH [NJ TIME PO C$T TIM INJ 2 LAT ]NJ 2 LONC
99.06 771.73 84.70 7 3 36 2436.3 -28.28 _.44
213.47 260.57 70.73 2? 40 47 4306.1 17.81 205,98
78.48 771.47 84.58 8 26 27 7153.9 -29.88 69.71
195.O_ 259.95 69.53 73 51 53 4063.7 19.29 187.50
59.39 771.87 85.59 9 44 _6 1896.5 -34.17 5_.15
180.33 758.13 67.54 24 43 16 3893.9 23.19 172.70
MID-COURSE EXECUTION ACCURACY ORBIT OETERMINA TION ACCURACY
,%T 1515.9 S(,R 479.6 ,5(,3 64.5 ST 669.1 SR 424.1 SS 605.8
RRT -.03_6 RR$" .035? RTF -.8250 CRT .7009 CRS ,7852 CST .9913
S_B 1590,0 R"Z3 -.OO26 R13 .8251 LSA 958.8 MSA 273.6 SSA J6.3
.5(.1 1516.0 $41_ 479.3 THA 179.78 ELl 744.0 EL? 27_.0 _LF ?8.02





_3.367 GAL 17.07 AZL 86.78 I._A 80.9? SMA 105.96 ECC .47633 INC 3,2164 vl _3.1_6
34.880 GAP -?B.43 AZP 89.49 TAL 159,I1 TAP ?40.03 RCA 55.49 APO 156.43 V2 35.?5!
48.17 ZAP 15.47 ET5 175.74 2AE 135.61ETE 192.81ZAC 76.49 ETC 164.74 CLP 15.37
PELIOCENTRIC CONIC
RL 147.60 LAL .00
RP 107.50 LAP 3.18
RC 61.231 GL 6.7?
PLANETO(ENTRIC CONIC
C3 114.670 VHL 10.708
LN04 AZMTH LN_H TIME
90.00 6 8 58
90.00 21 27 ?I
100.0(3 7 36 58
100.00 22 42 I
110.00 90 14
liD.D0 _3 35 15
OLA 17,88 RAL








TOE-I,0506 TRA-?.5346 TC3 -.?786 8AU .3558
ROE -.7756 RRA .3937 RC3 -.0400 FAU .01764
FOE .6877 FRA 1.?497 re3 -.0954 BSP 4874
B0E 1.3058 8RA ?.5649 Be3 .73_1FSP -178
13.03 RAO 6370._ VEL 15.363 PTH ?.75 VHP 17.290 CPA -II.66 RAP 344.36 EC( ?.8_7_
INJ LONG INJ RT ASC INJ A_.ITH INJ TIME PO CST TIM INJ ? LA t INJ 2 LONG
99.71 ?70.90 83.89 6 59 43 _445.2 -28.26 91.09
210.89 759.91 69._8 2? 48 26 4?65.7 16.75 ?03.49
79.03 _71.I0 84.30 8 23 0 7161.4 -29.87 70.76
192.52 _59._5 68.54 ?3 59 6 4024.8 18.22 185.10
59.73 271.58 85.39 9 41 55 1900.8 -34.17 50.49
177,_ _57.36 66.44 24 49 33 3858.l 72.11 170.49
MIO-COUR,E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SGT 1378.3 ,_ 475.5 .S_3 69.5 ST 700.3 SR 4?0.0 SS 679.9
RRT -.0333 _ .033_ RTF -.8354 CRT .7014 CR5 .7fl69 CST ,99|1
1648.3 R?3 -,0030 R13 .8354 LSA 994.3 MSA 273.1 SSA 16.4
SCI 1578.3 S_2 475,? THA 179.37 ELI 769._ EL2 272.3 ALF 26.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69J
LAUNCH DATE NOV 27 1968
HELIOCENTRIC CONIC
RL 147.60 LAL .(]0
RP 107.51 LAP 3.24
RE 59.33,q GL 7.20
PLANI:_ TOCEN TR 1E CC_IC
C3 106.034 VHL 10.297
LNO..I AZPlTH LNCH TIME
90.00 6 4 36
90.00 ZI 35 37
I0(3.00 7 33 6
100.00 ZZ 49 46
!10.00 8 57 23
IJO.OO 23 42 O
OIFFERENTIAL CORRECT ICNS
TOE-I.0573 TRA-Z.5417 T(.3 -.2351 BAU .3391
ROE -.7372 RRA .3707 R(3 -.04_ FAU .01297
FOE .7166 FRA 1,Z915 rE3 -.1059 BSP 51_0
BOE 1.Z889 BRA _.5686 BE5 .2392 FSP -194
LAUNO-I 0ATE NOV 27 1968
FLIGHT TINE 102.00 ARRIVAL CAT? HAR 9 1969
DISTANCE 223.103
LOL 64.8? VL 23.692 GAL 16.31 AZL 86.74 H(A 84.16 SMA 107.29 ECC .45705 INC 3.2556 Vl 30.186
LOP 148.97 VP 35.098 GAP -27.20 AZP 89.67 TAL 158.40 TAP 242.57 RCA 58.25 APO J56,32 V2 35.?48
GP -1.29 ZAL 47.51 ZAP 14.11ETS 174.67 ZAE 136.68 ETE 193.67 ZAC 78.37 ETC 164.99 CLP 14.05
OLA 13.61RAL 13.53 RAO 6570.0 VEL 15.079 PTH 2.71 VHP 16.615 DPA -10.98 RAP 346,19 ECC 2.7450
L-I TIN[ INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIN? PO CST TIN INJ 2 LAT INJ 2 LONC
]054.08 -27.64 100.35 270.48 83.57 6 55 31 2454.1 -28.24 9J.74
4824.59 18.7_ Z08._3 259.21 68.37 22 56 1 4224.6 15.63 200.99
2768.70 -29.34 79.57 2/'0.69 84.02 8 19 15 2168.7 -29.86 70.80
4585._O 213.32 190.01 258.53 67.59 24 6 14 3985.2 17,10 J82.69
2504.95 -33.89 60.04 271.20 85.21 9 39 8 1904.9 -34,18 50.81
4421.72 24.50 175.64 256.56 65.39 24 55 42 3821.7 20_98 168.27
MI0-(.OURSE EXECUTION ACCURACY ORBIT D[TERt41NAT|ON ACCURACY
S6T 16412.5 _ 4"/0.6 _3 75.0 ST 732.7 SR 415._ SS 655.1
RRT -.0X]8 RRF .0319 RTF -.8451 CRT .7021 CRS .7888 ?ST .9909
1708.6 R_3 -,00_6 R13 .8451 LSA 1031.5 NSA 272.0 SSA 16.5
_1 1642.6 S(;8 470.4 THA 179.45 ELI 797.1 EL2 271.7 ALF 24.76
FLIGHT TINE 104.00
/-_LIO(ENTRIC CONIC DISTANCE L_29.74l
RL 147.60 LAL .00 LOL 64,82 VL 24.00J 6AL 15.62 AZL 86.71H(_
RP 107.52 LAP 3.29 LOP 152.Z3 VP 35.303 GAP -2_.00 A2'P 89.85 TAL
RE 57.501 GL 7,71GP -1.36 ZAL 46.89 ZAP 12.80 ETS 173.93 Z/_
PLANI[TOC[NTRI( CONIC
C3 98.093 VHL 9.904 OLA
LNO4 AZHTH LNCH TIN[ k-I T}ME INJ LAT |NJ _ INJ RT A_ |NJ AZNTH INJ TIME
90.00 5 59 55 3063.00 -27.57 100.99 269.99 83.26 6 50 58
90.00 21 43 50 4782.64 17.645 205.68 258.49 67.50 23 3 33
100.O0 7 28 55 2776.00 -29.29 80.11 270.21 83.74 8 15 11
100.00 LP'Z 57 32 4544.87 19,25 187.49 257.76 66.68 24 13 17
110.(30 8 54 17 2508.90 -33.86 60.35 2?0.74 85.03 9 36 5
110.OO 23 48 _ 4384.74 23.44 173,_O 255.73 64.37 25 1 44
OIFF£RENTIAL CCRR_CTION$ NI0-COUR_E EXECUTION ACCLWACY
T01[-1 .0638 TRA-_.546_ TC3 -.2410 BAU .3_'_ SGT I708.2 ._ 4_4.8 ._3 80,9
ROE -.6995 RRA .3487 RC3 -.0478 FAu .01335 RRT -.0_ RRF .0301 RTF -.8544
FOE .7475 FRA 1.3351 re3 -,1178 BSP 5_75 ,_ 1770.3 R23 -.0042 R13 .8544
8OE 1.27_2 _'A 2.5'?00 BC3 .2457 F,_P -211 _1 t706.2 ._2 464.7 THA 179.53
ARRIVAL DATE HAR 11 1969
87.41 SMA IO8.58 £CC .43851 INC 3.2944 Vl 30,186
157.73 TAP _45.1A RCA 6(3.97 APO 156.20 v2 35.243
137.86 ETE 194.62 Z_C 80.25 £TC 165.23 CLP 12.73
14.34 RAL 13.97 RAO 6569.9 V[L 14.813 PTH 2.68 VHP 15.960 0PA -10.30 RAP 348.03 ECC Z.6144








ST 766.1SR 409.5 SS 681.5
CRT .7032 CRS .7908 CST .9907
L5_ 1070.4 HSA 270.2 SSA 16.6
ELI 825.6 EL2 270,2 ALF 23.23
LAUNCH DATE NOV 27 1968 FLIGHT TIM_ 106.00 ARRIVAL DATE N_R 13 1969
HELIO_[NTRIC CONIC 0ISTANC£ 236.416
RL 147.60 LAL .DO LOL 64.82 VL 24.292 GAL |4.97 kZL 86.67 HC_
RP IO7.54 LAP 3.33 LOP 155,47 VP 35.496 GAP -24,85 AZP 90.04 TAL
RC 55.7_6 GL 8.23 GP -1.43 ZAL 46.33 ZAP 11.50 ET5 172.97 ZA[
PLAN_TOCENTRIC CONIC
C3 90.795 VHL 9.529 DLA 15.07 RAL 14.36 RAO 6569.8 VEL 14.565 PTH
LNO-I AZMTH LN_H TII( L-I TII, E INJ LAT
90.00 5 54 52 5072.08 -27.49
90.00 21 52 2 4739,86 16.52
1OO.00 7 24 23 2783.38 -29.23
I(30.OO 23 5 12 4503.79 18.13
110.00 8 50 52 2512.78 -33.84
liD.DO 23 55 12 4347.16 22.31
01FFERENTIAL CORR_CTIONS
T02-1.0711 TRA-_.54_ TC3 -.2460 BAU .3053
ROE -.6624 RRA .5272 RC3 -.0521 FAU .01376
F0E .7808 FRA 1.3609 FC3 -.1312 B_P 5626
BOE 1.2593 BR_ 2.5697 _C3 .2515 FSP -231
LAUNCH DATE NOV 27 1968
90.65 SNA 109.85 ECC .47070 INC 3.3330 VJ 30.186
157.09 TAP 247.74 RCA 63.63 APO 156.06 v2 35.238
139.15 ETE J95.65 ZAC 82.13 ETC 165.46 CLP 11.41
2.64 VHP 15.324 DPA -9,61 RAP 349.86 ECC 2.4943
INJ LONG INJ RT AS_ INJ AZNTH INJ TIHE PO CST TIN INJ Z LAT INJ ? LONG
101.65 269.41 82.94 6 46 4 2472.1 -28.19 93.05
203.05 257.74 66.67 23 1! 2 4139.9 13,22 195.93
80.65 269.65 83.46 8 10 47 2183.4 -29.83 71.89
184.96 257.00 65.82 24 _0 16 3903.8 14.71 177.83
60.65 270._0 84.85 9 32 45 1912.8 -34.18 51.42
170.96 254.88 63.40 25 7 40 3747.2 18.56 163.84
HI0-OOUR54E [YJECUTION ACCURACY ORBIT _ETERN|NATION ACCURACY
S_T 1775.9 _ 458.3 $63 87.4 5T 801.1 5R 403,0 SS 709,3
RRT -.0250 _ ,0282 RTF -.863| CRT .7046 CRS .7950 CST .9905
sr_ 1834.0 R_3 -.005| RJ3 .8632 LSA 1111.4 MSA 267.7 SSA 16.6
SC,I 1775.9 S_2 458.1 THA 179.60 ELI 855.8 EL? 267.6 ALF 21 .75
FLIGHT TIME 108.130 ARRIVAL CATE MAR 15 1969
H_LIO_ENTRIC CONIC OISTAN_E 243.123
RL 147.60 LAL .00 LCL 64.82 VL 24.565 GAL 14.35 AZ_. 86.63 HC_
RP J07.56 LAP 3.36 LOP 158.72 VP 35.678 GAP -23.74 A2'P 90._3 TAL
RC 54.021 GL 8.78 GP -I.52 ZAL 45.82 ZAP 10.20 Ei5 171.68 ZAE
PLAN[TOCENTRIC CONIC
C3 84.093 VHL 9.170 0LA 15.80 RAL 14.71 RAO 6569.6 V[L 14,333 PTH
LNO4 AZHTH LNCH TIM[: L-I TIME INJ LAT
90.00 5 49 _6 1081.48 -27.41
90.00 _ O 15 4696.LP'Z 15.33
100.00 7 19 31 2790.97 -29.17
100.00 23 12 51 4461.96 16.94
110.OO 8 47 10 2516.70 -33.8Z
110.00 0 5 36 4309.00 21.13
DIFFERENTIAL CORreCTIONS
TOE-1.0812 TRA-2.5514 TC3 -.2513 _AU .2Bg_
ROE -.6259 RRA ._O63 RC3 -.0565 FAU .01420
FOE .8171 FRA 1.4296 FC3 -.1462 8SP 5819
BOE 1.2493 _RA 2.5697 BE3 .2576 FSP -250
93.90 S_A 111.07 £CC .40362 INC
156.48 TAP 250.37 RCA 66.24 APO




2.61 VHP 14.706 OPA -8.93 RAP 351,65 ECC 2.3840
INJ LONG INJ RT AS_ INJ A5"MTH INJ TIlE PC, CST TIM INJ 2 LAT INJ _ LONG
102,32 26_.77 82.61 6 40 47 2481.5 -28,15 93.73
L;_I_.41 256.97 65.90 23 18 31 4096.2 11.94 193.37
81.20 _69.01 83.17 8 6 2 2191.0 -29.81 7_.46
18_.42 256.L_0 65,00 24 27 13 3862.0 13.43 175.39
60.95 269.59 84.67 9 79 7 1916.7 -34.18 51.73
168.63 254.01 6_.48 I 17 25 3709.0 17.27 161.62
MIO-C.OU_E EXECUTION ACCURACY ORBIT DETERNINA71ON ACCURAC¢
S6T 1847.6 _R 450.9 SG3 94.4 ST 838.8 5R 395.6 $5 739.0
RRT -.O2|I RRIr .0"_60 RTIr -.8713 CRT .7069 CRS .7954 CST .9905
1901.8 R"_3 -.0064 RJ3 .8713 LSA 1155.9 NSA 264.4 5SA 16.7
$61 1847.6 ._2 4_0.7 THA 179.69 ELI 889.0 EL? 264.0 ALF 20.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL, 4, 1968-692
LAUNCH OATE NOV 27 1960 FLIGHT TIME 110.00 ARR|VAL CATE MAR |7 1969
HELIOCENTRIC CONIC
RL 147.60 LAL o00
RP 107.58 LAP 3.38
RC 52.393 GL 9.35
PLAI_ TO(ENTR I C CONIC
C3 77.940 VHL 8.828
LN_H AZNTH LN_H TIH_
90.00 5 45 34
90.00 22 8 29
100,O0 7 14 15
JO0.OO _3 20 29
110.00 8 43 B
110.00 0 12 O
0IFF£R£NTIAt CCRREC r IONS
ro£- i .O892 TRA-2. 5490
ROE -.5901 R_A ,2862
FOE .8561 trRA 1.4805
80E 1.2388 8aA 2.5650
CISTANCE 249.857
LOL 64.82 VL 24.821 GAL 13.75 AZL 86.59 HCA 97.14 ,._A 112.26 ECC .38727 INC 3.4105 Vl 30.]H6
LOP 161.97 VP 35.848 CAP -22.67 4ZP _(J.42 TAL |55.90 TAP 253.04 RCA 68.78 APO 155.73 V2 35.226
GP -1.61 ZAL 45.37 7AP 8.91 Ers 169.92 ZAE 142.|I ErE 198.09 ZAC 95.89 ETC 165.87 CLP 8.76
CLA 16.54 RAL 15.01 RAG 6569.5 VEL 14.117 PTH 2.57 VHP 14.106 CP4 -8.25 RAP 353.49 ?CO ?.2827
L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A_'MTH INJ TIME PC) CST TIM INJ 2 L4 T INJ ? LONG
3091.33 -27.32 103.05 26_.04 82.26 6 35 5 2491.3 -28.11 94.45
4651.69 14.07 197.74 256,18 65.17 23 26 0 4051.7 10.61 190.78
2798.90 -29.11 81.78 26_.31 82.87 8 0 54 2198.9 -29.79 73.05
4419.36 15.70 179.87 255.38 64.23 24 34 8 2kq19.4 12.10 172.92
2520.76 -53.79 61.27 268.92 84.49 9 25 9 1920.8 -34.18 52.05
4270.26 19.89 166.51 253.13 61.61 I 23 I1 3670.3 15.94 159.4I
NIC-COURSE EXECUTION ACCURACY CRBIr DETERMINATION 4CCURACr
7C3 -.25AA BAU .2727 SGT 1918.5 _ 442.6 $63 102.1 ST 876.3 _ 387.4 SS 770.0
RC5 -,O612 FAU .01471 RRT -.0178 i_r .0241RTF -.8791 CRT .7090 CRS .7978 CST .9903
FC5 -.1634 BSP 6072 5_ 1968.7 R_3 -.0076 R13 .0792 LS4 12_1.2 MS4 260.6 SSA 16,8
8C5 .2617 FSP -_73 SGI 1918.3 S(,2 442,5 THA |79.7_ ELI 922.3 EL2 259.6 ALF 1_ .96
LAUN(H 0ATE NOV 27 1968 FLIGHT Till[ 112.00 ARRIVAL OATE MAR 19 1969
HELIOCENTRIC CONIC 0ISTAI_E 256.614
RL 147.60 LAL .00 LOL 64.82 VL 25.061 GAL 13.17 A2'I. 66.55 H_A 100.58 5_4A
RP 107.60 LAP 3,39 LOP 165.22 VP 36.008 GAP -21.65 AZP g0.62 TAL 155,35 TAP
RC 50.852 GL 9.95 GP -1.72 2/_. 44.97 2AP 7.62 ETS 167.44 7All 143.78 ETE
PL4N[TCCENTR|C CONIC
C5 72.295 VHL 8.505 OLA 17.29 RN. 15.25 RAO 6569.4 VIEL 15,9i6 PTH 2,54 VHP
LN(.M 4ZMTH LNCH TIN? L-! TIN? ZNJ tat INJ LONG |NJ RT A_ [NJ A_ATH INJ TIME
90.00 5 37 14 5101.g3 -27.23 103.76 267.26 81.90 6 28 56
90.00 L_ 16 46 4606.2"Z 1Z.75 195.05 Z5_.38 64.50 25 35 33
1(30.00 7 8 34 2807.52 -_.03 82.40 267.54 8Z.56 7 55 21
1(30.00 23 28 8 4375._N5 14.39 177._0 254,55 63.52 24 41 4
I10,00 8 58 46 _525.08 -53.76 61.60 L_t,I7 84.Z9 9_0 51
110.O0 0 18 21 42_W3.96 18._ 163.99 2_Z.24 60.79 1 28 52
OIFKERENTIAL CORRECTIONS MI0-COURS_ _)_CUTION ACCURACY
70E-I.0976 TRA-_.5440 TO3 -.2560 8AU .2555 S_T 1990.0 SGR 433.5 St,,3 110.5
ROE -.5550 RRA ._669 RC5 -.0660 FAU .01527 RRT ".0147 R_" .0"_25 R1T -,8866
FOE .8983 FRA 1.5_,43 FC5 -,1829 85P 6533 S¢_ 2036.7 _3 -.0089 R15 .8866
• _ 1.2299 BRA 2.5579 8C5 .2644 FSP -298 ,f_l 19_.0 .f_ 433.5 THA 179.81
113.41ECC .37165 INC 3,4500 Vl 30.186
255.73 RC4 71.26 4PO 155.56 V2 35.219
199.54 ?AC 87.76 ETC 166.06 CLP 7.43
13.525 0P4 -7.58 RAP 355.30 ECC 2.189H








57 915.0 _q 378.5 SS _02.8
(RT .7114 (RS .8004 CST .9903
LS4 1_48.6 MS4 256.2 SSA 16.8
ELI 957.0 _L2 254.2 ALF 17.67
LAUNCH 047[ NOV 27 1968 FLIGHT TIN? llZ.00 ARRIVAL GATE MAR ?l 1969
H{LIKENTRIC CONIC OlSTAN(£ 263.391
RL 147.60 LAL .00 LOL 6A.82 VL 25.286 GAL 12.65 AZL 86.51H_A 103.62 _wA
RP 107.62 LAP 3.39 LCP 168.46 VP 36.157 GAP -2_.63 A?P 90.8_ TAL 154.84 TAP
RC 49.405 GL 10.57 GP -1.83 2AL A4,62 ?AP 6.36 ETS 163.B0 ?4E 145.57 ETE
PL4N_TCX_ENTRIC CONIC
C3 67.121 VHL 8.193 OLA 18,04 RAL J5.45 RAO 6569.5 VEL 13.729 PTH _.51 VHP
LNCH AZMTH L_M TIM( L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AI_4TH INJ TIME
90.00 5 30.25 3113,16 -27.11 104.59 266.40 81.51 6 22 18
90.00 22 25 10 4559.74 11.38 192.53 254.57 65.89 23 41 10
IOO,O0 7 2 26 2816.40 -28.95 83.06 266.70 82,22 7 A9 23
I[30.00 25 35 5(3 4331.73 13.04 174.72 253.72 62.86 24 48 I
I10.00 8 34 5 2529.79 -53.73 61.97 267,37 8_.08 9 16 I?
110.00 0 _4 39 4191,10 17.26 161.67 231.34 60.03 1 34 30
OIFFER1ENT/4L CORR[CTIONS NI0-COU_S_E _IECUTION ACCURACY
TOE-I .1068 TRA-2.5360 TC5 -.256A 8AU .2_7 SGT _063.2 SGR 425.7 SG5 119.7
ROE -.5206 RRA .2484 RC3 -.07lJrAU ,01589 RRT -,0117 _ .O_13 RTr -.8956
FOE .9444 FRA t.5914 FC3 -,20_0 8SP 6587 S_ 2106.3 R_5 -,0104 RI5 .8936
80£ 1.Z23_ 8RA 2.5489 8C3 .2661 FSP -325 $61 2063.5 _2 423.6 THA 179.86
LAUNCH DATF NOV 27 1968
114.52 ?CO .35674 IN( 3,490_ Vl 50.186
258.46 RCA 73.66 *Po 155.37 v? 35.?11
201.19 Z4C 89.63 ETC 166.24 CLP 6.09
12.961 0P4 -6.92 RAP 557.09 ECC ?.1046








ST 955.3 SR 368.2 SS _37.7
CRT .7141 ORS .80}0 CST .9902
LSA 1298.7 MSA 251.2 SSA 16._
ELI 993.3 EL2 247.9 ALr 16.44
FLI_PIT TIM[ 116.00 ARRIVAL GATE MAR 73 1969
HEL[O(ENTRIC CONIC OIST_I_E 270.185
RL 147.60 LAL .OO LOL 64,82 VL 25.497 GAL 12.10 A2L 86.47 l._A 10_.86 _WA 115.58 ECC .34_57 INC 3.5316 Vl _?.186
RP 107.65 LAP 3.38 LOP 171.71 VP _6.297 GAP -19.66 AZP 91.03 TAL 154.56 TAP 261.22 RC4 75.99 4PO 155.J7 V2 35.202
RC 48.064 GL 11,21 GP -1.915 _AL 44.53 ZAP 5.12 ETS 158.J2 ZAE 147.47 £TE 203._9 ZAC 91 .AS £TC 166.A! CLP 4.73
PL4NETOC_NTRIC CONIC
C3 62.582 VHL 7.898 OLA 18.BO RAL ,15,60 RA0 65_,_ V_L 13.555 PTH E.48 VHP 12.413 CPA -6.77 RAP 358.88 £(C 2.0267
LNCH A2'HTH LNCH TIN[ k-I TIM[ INJ LAT ZNJ lONG INJ RT A,_C |NJ A2't4TH INJ TIHE PO C$T TIM INJ 2 LA T INJ ? LONG
90.O0 5 23 2 5125.54 -26,99 1d5.48 _5.49 81.08 6 15 8 2525.5 -77.94 96.94
90.00 _ 35 43 4512,18 9.9_ 189.58 255.76 65.55 25 48 55 5912.2 6.28 1_2._1
10(3.00 6 55 49 2826.32 -28.86 83.78 L_5.81 81.85 7 42 56 2226.3 -29.69 75.08
I00.OO 23 43 36 4286.65 11.62 172,12 252.88 62.26 24 55 3 3686.6 7.82 165.39
110.00 8 28 56 2555.03 -35.69 62.37 266.52 83.84 9 11 11 1935.0 -34.18 53.16
110.00 0 30 55 4150.69 15.87 159.37 250.43 59,52 1 40 6 3550.7 11.69 J52.76
0|FFERI[NTIAL CORRr.CTION5 NIO-C(_JR,_I_ £)_CUTION ACCLA_ACY OROIT 0ETERMIN4TION 4CCUR4C_
70£-1.1165 TRA-2.SL:_4 TC3 -.2549 8AU .L_ZI9 5GT _1_H_,8 _ 413,0 SG3 129.8 ST 996.6 SR 357.2 55 874.H
ROE -.4868 RRA .2_09 RC3 -.0762 FAU .01658 RRT -.00_ R'_ .0208 RTF -.9OO2 CRT .7J 70 CRS .8056 CST .9907
FOE .9949 FRA 1,65_1 FC3 -.2_01 8SP 6847 S_ 2176.4 _3 -.0122 R13 .9002 LS4 1351.1 MS4 245.6 SSA 16.8
BOE 1.2179 _R4 2.5369 8C5 .2660 FSP -35_ SGI _|36.8 S_2 412.9 THA 179.89 £LJ 103J .0 £L2 240.7 ALF 15.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69
LAUNCH CAT? NC,V 27 }_6H FLIGHT TIME 118.011 ARRIV;L CATE MAR 15 19_9
H[LIC_ENTRrC C,[_|C
RL 147.60 LAL ._ LC_ 64.82 VL
RP 107.68 LAP 3.36 LC_ |14.95 VP
RE 46,839 Gc Z].89 6P -_.11 ZAL
PLANCTOCENTRI( CC_IC
C3 58._47 VHL 1.619 _LA 19.57 RAL
LNCH A?MTH LN_H TIME L-I T|_ |NJ LAT
90.00 5 I5 Z 3139.24 -26.84
_0.00 22 42 27 4463.43 8.44
iOO.OO 6 48 40 28]7.30 -18.75
JOD.DO 23 5] 30 4240.59 10.15
110.00 8 23 24 2540.94 -3].6_
liD.D0 0 37 11 4109.7] 14,44
CIFFERENTIAL CORRECTIONS
TC[-1.1266 TRA-2.5136 TC3 -.2515 8AU ._52
ROE -,453_ RRA .2145 RC3 -.0615 FAU .01734
FOE 1.0503 rgA 1.7169 FC3 -.2587 8SP 7106
6OE 1.1146 _A 2.5227 BE] .Z644 FSP -34_
0ISTANCE 276.98_
25,694 GAL 11._ AZL _6.43 HCA 110.I_ 5+4_ 116,61 [CC .32900 INC 3.5744 Vl 3_,1H6
36.426 GAP -IB.72 AZP 91.23 TAL 1S3.92 TAP 264.01RCA 78.24 AP,? 154.97 v? 35.194
44.10 ZAP 3.97 ETS 148.64 ?46 14_.47 ErE ?05,30 7AC _3.33 ETC 166.51 CoP 3.36
15.69 RAO 6569.1 V[L 13.394 PTH 2.45 VHP 11._fl3 CPa -5.64 RAP .65 ECC 1.9553
INJ LONG INJ RT ASC INJ A_MTH [NJ TIre? PC, CST TIM INJ _ LAT INJ 2 LC/NC
106.45 264.52 B0.61 6 7 _? 2539.2 -27.86 97.93
186.78 25?.95 62._7 23 56 51 3863,4 4.73 180.06
84,58 764.86 81.44 7 35 58 2237,3 -29.63 75.89
169.49 252.04 61.73 25 2 11 ]640.6 6._9 J62.83
62.$3 765.61 83.S_ 9 5 45 1940.9 -34.17 53.62
157.06 _49.53 58,67 1 45 42 3509.7 10.1_ 150.54
NIC-COURSIE E_CUTION _CCUR_CY OR6IT CETERNIN_TION _CCURACV
5(,T L_11.2 _ 401.5 _3 J40.B ST 1039.3 S.R 345.1 SS 914.4
RRT -.0076 _ .0E14 RTF -.9065 CRT .7200 CRS .8082 csr .9907
.C=(_ 2"_47,4 R23 -.0|43 R|3 .9(365 LSa 1406.3 MS_ 239,6 SSA 16._
•_l 2_11._ SG_ 401,5 TH_ 179.91 £LJ ]_TB.J EL2 232.6 _Lr 14.13
L_UNCH 0*TE NOV 27 19_ FLIGHT TIME 1_0.00 ARRIVAL C_TE MAR 27 1969
H_L ICKENTRI C CONIC
RL 147.60 L=4L .0_
RP 107.71 LAP 3.32
RC 45.742 GL 12.59
PLANETOCENTRIC CONIC
C3 34.084 VHL 7.]54
LNO_ Az)IrH LI_H FINE
90.O0 5 6 21
9D.DO 22 5J 28
100.00 6 40 56
100.00 0 3 _O
1 tO.DO 8 17
110.OO 0 43 _O
0IST_N(E 28].799
LOL 64.82 VL _5.BTB 6AL 11.11 AZL 86._18 h_ 11].33 5_ II7.59 ECC .31616 INC 3.61d9 vJ 3_.1_6
LOP 178.19 VP 36.547 GAP -17.81 AZP 91.43 TAL 153.51 T_P 266,84 RE& _.41 APO 154.76 V? 35,184
GP -2.27 ZAL 43.93 Z_P 3.01 £tS 131,77 Z_£ 151,56 ErE 2137,91 7_C 95.16 £TC 166,73 CLP 1.97
0L4 20.35 RAL 15.73 RA0 6569.0 V[L 13.246 PTH 2.42 VHP 11.368 CPA -5.03
L-I rIME INJ LJkT INJ _ INJ RT _ INJ A2_ITH [NJ tlt,_ PO CST TIM
]154.56 -_.66 107.54 263.49 80.09 5 58 56 2554.6
44J3.3_ 6.$7 JB_.9,1 _fl_.16 6_.46 24 5 2 3813.3
Z849.58 -Z$.62 $5.47 E6_.86 80.99 7 28 ?6 2249.6
4193.54 8.6_ 166.84 _51.Z1 61.27 I 13 ?4 3593.5
2547._ -33,59 63.]5 E64.66 83.77 B 59 53 1947.7
4068.20 12.95 154,76 248.63 _8.09 1 51 18 3468.2
CIFFER[NTI_L CORR(ECTION5
TO[-I.|374 TRA-2.4_E TC3 -.24_0 B/kU .1_87
RO_ -.47J] RRA .19_] RC] *._69 FAU ,0J8J9
rOE 1.1117 FRA 1.7863 re3 -.2911BSP 7_1
80E 1.2129 8R_ 2._O61 8C3 .2609 rsP -4_§
RAP 2.40 £CC 1.B901








St 108].I SR ]32.0 SS 956,7
CaT ,7229 (R5 .fl106 CST .990]
LSk 1464.2 NS_ 233.1 SSA 16.7
ELI 1110.6 EL2 223.7 _LF 13.03
NI0-COUR_ EXEcutION _CCuR_c_
_T _85.9 SGR _89._ $63 153.0
RRT -.0075 RRF ,0_16 RTr -.912A
_318.8 #_3 -.0166 RIB .9124
$61 _$5.9 $61 _9.2 tM_ 179.93
LAUNCH CATE NOV 27 1968 FLIGHT TII,4E 122.00 ARRIVAL CATE NXR ?9 1969
I'_LIO(ENTRIC CONIC
RL 147,60 LaL .O0
RP 107,74 LAP 3,?B
RC 44.782 GL 13.]2
PLAN_TC_[NTRIC CONIC
C3 50.468 VHL 7.104
LNCH A?NTH LN(H TIM_
gO.O0 4 56 53
90.00 23 0 51
100.OO 6 32 32
100._ 0 11 49
110.00 8 10 59
110.OO 0 49 52
0ISTANCE 290.616
LOL 64.82 VL 26.049 G_L 10.67 _ZL 86.33 HC_
LOP 181.43 VP 36.660 G_P -16.93 4ZP 91.64 TAL
GP -2.46 7_L 4].8J 24P 2.52 E7S 103.75 2_E
116,66 S_a 118.52 [CC .30397 INC 3.6657 Vl 30.186
153.15 TAP 269.71 RCA 82.50 APO 154.55 V2 35.174
153.71 £TE 211.02 7_C 96.97 ETC J66.88 CLP .56
CL_ 21.14 RAL 15.72 RAO 6568.9 VEL 13.108 PTH 2,39 VHP 10.870 OPA -4.45
L-I fZl,_ INJ LAT ]'NJ LONG INJ RT AS_ INJ A2MTH INJ fINE PO CSf TIM
3171.86 -26.45 108.76 _62.41 79.52 5 49 45 2571.9
4561.6_ 5.23 181.O"d _51.38 6_.13 E4 13 33 3761,7
2863.43 -28,47 86.47 262.81 80.4B 7 20 15 ?263.4
4145.35 7,03 164,14 _0.19 60.87 J _0 54 3545.]
2555.45 -33.53 63.94 _63.67 82.93 8 53 34 1955.4
4026.09 !1.43 152.45 _47.74 57.56 1 56 58 3426.1
01FFEgENTIAL CORRECTIONS
TOE-1.1477 TRA-2.4788 TC3 -.2378 BAU ,1722
ROE -.3893 R_A .IBm3 RE3 -.092_ FAU .01916
r0E 1.1788 FRA 1.8600 rE3 -.]ZB7 BS,P 7644
60E 1.2120 _t_'A 2.4837 8C3 .2552 FS_ -467
RAP 4,14 ECC 1.8306
INJ 2 LAT INJ ? LONG
WI0-COUR.gWE EXECUTION ACCUR_,CY
SGT 2359.2 .fK,R 3,76.2 563 166.A
RRT -.0095 RRf .0284 RTF -.9178
2389.0 _3 -.0194 RI3 .9178








ST 1127.2 SR 317,7 SS 1001,4
CRT .7_55 CRS .81_7 CST .9903
LSA 1524.1MS_ 226.4 SS_ 16.6
ELI 1151.3 EL_ 214.1 ALF 11.98
LAUN(H OATE NOV 27 1968 FLIGHT TIE 124.DD A_IVAL C_TE MAR 31 1969
HELIOCENTRIC CONIC
RL 147.60 LAL .OO LOL _4.82 VL
RP 107.77 LAP 3.22 LCP 184.67 VP
RE 43.971GL 14.08 GP -2.67 2AL
PLAN[TOC_NTRIC CONIC
C3 47.172 VHL 6.86_-0L4 21.95 RAL
L_O_ 4;'NT_ L_C_ TINt; L-; TINt;
90.00 4 46 30 ]191.62
90.DO 23 10 43 4308.17
I(30.O0 6 23 23 _$79.2D
JO0.DD 0 20 2_ 4093.83
110.00 8 4 0 2564.4]
lID.DO 0 56 19 ]9fl3.36
01FFER_NTIAL CORR[CTIONS
TOE-I.1593 TRA-2.4_56 TC3 -._'_54 BAU .1550
RO_ -,3_78 _A .|779 RE3 -.OOt_O FAU .02019
FOE 1._543 FRA 1.9399 FC3 -.3706 _ 7940
80E 1.2113 gR_ 2,4616 8C3 .2457 FSP -511
DISTANCE 297.436
_.210 6AL J0._4 _2"L _._ t._A 119.79 St4A 119.42 ECC .29243 INC 3.715J Vl _.186
36.764 GAP -16.(_ A_ 91.85 T_L 15_.82 TAP 272.61RCA 84.50 APO 154.34 V? 35,164
43.75 2AP ?.81ET$ 72._4 ZM_ 155.88 ErE 214.77 7_C 98.76 ETC 167.03 CLP -._8
15.65 R/tO 6568.8 VEL 12.962 PTH 2.37 VHP 10._7 CP_ -3,90 RAP S.87 £CC 1.7763
INJ LAT _NJ LOt_ IN$ RT AS( INJ 42"NTH _NJ Tlt,_ PC, CST TIN [NJ 2 LAT _NJ 2 LONG
-26t20 110.16 261.28 78.86 5 39 41 2591.6 -27.48 101.72
3.52 178.O_ 250.62 61.89 24 22 31 3708.? -.26 171.39
-28.29 87.61 261.72 79.91 7 11 22 2279.2 -29.39 7_.98
3._8 161.39 _49.60 60.55 1 28 42 3495.8 1.42 154.84
-33.45 I_1.63 262.65 82.52 8 46 44 1964.4 -34.12 55,46
9.86 150.14 246.87 57.10 2 2 4_ 3383.4 5.45 143.fll
OgSIT OETE_MIN_7ION _CCUR_C_
ST 1172.3 SR 302.1 SS 1050.!
CRT .7278 ORS .8142 CST .990_
LSA J587.5 MSA 219.2 $5_ 16.4
ELI 1193,4 £L2 203.5 _LF 10.95
NIO-COLIR.._ EXECUTION _CCUR_CY
SGT 24_0.8 _ 36E.5 SG3 181.2
RRT -.0148 Rf_ .0361RTr -.9?35
56_ 2457;7 _3 -.0221RI3 .9233
$61 24_0.8 S(,2 _.4 THA] 79.87
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3PL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 4. 1968-69
LAUNCH _ATE N_3V ?7 106/4 FLIGHT TIME I26 03 ARRIVAL GATE APR ? 19_9
HELIC_ENTRIC CCINIC
RL 147.60 LAL .00
R? 107.80 LAP 3.16
RC 43.3i9 6L 14.88
PLANET,XENTRIC CL"_NIC
C3 44,I75 VHL 6.646
LN{H AZHTH LNCH TIME
_l.O0 4 35 I
_l.00 23 2i 13
IOO.O0 6 13 23
iO0.O0 0 29 29
llO.O0 7 56 ?7
110.00 I 2 54
DIFFERENTIAL CCRR[CTIONS
T_E-I.173B TRA-2.4329 TC3 -,2134 8AU .140l
ROE -.3266 RRA ,1619 RC3 -.I037 FAU ,0Z133
FCE 1.3388 FmA ?.0265 FC3 -.4181 BSP 8181
_CE 1.2184 BRA ?.438? _C3 .2372 FSP -560
CISTANCE _34.255
LC'L 64.82 VL 26.359 GAL 9.82 ATL 86.23 HCA
LOP IH7.go VP 36.8_] CAP -15.26 AZP 92.06 TAL
GP -2.91 ZAL 43.7S ZAP 3.74 ETS 52,?9 /AE
I23.02 SMA I20.27 [CC .28152 INC 3.7679 vI 30.186
152.52 TAP ?75.54 RCA 86.41 APO'154.12 v? 35.153
158.02 ETE ?19.34 /AC 100.53 [TC 167.18 6LP -?.34
CLA ??.77 RAL 15.53 RAG 6568,7 VEL I?.866 PTH Z.34 VHP 9.9?0 CPA -3.39 RAP 7.57 ECC 1.7270
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH [NJ TIME PC, C$T TIM INJ ? LAT INJ ? L,7_6
3214,45 -25.89 111.75 260.10 78.12 5 ?8 36 2614.4 -?7.27 103.36
4252.34 1.73 174.963 249,90 61.73 24 32 5 3652.3 -2.06 168.27
2897._3 -28.07 88.91 2611.59 79.?6 7 1 40 2?97.3 -29.26 80.3!
4044.75 3.67 158.57 248,83 60.31 1 36 53 3444,7 -.31 152.04
2574.88 -33.36 65.43 261.60 _2.06 8 39 21 1974,9 -34.10 56.27
3939.94 8.24 147.81 246.01 56.71 ? 8 34 3339,9 3.80 141.53
MIO-COORSE EXECUTION ACCURACY L"W_IT CETERMINATION ACCURACY
SGT 2505.5 _ff,R 548.] $63 197.6 ST I220,5 SR 285.? SS II02._
RRT -.0233 _ .0482 RTF -.9283 CRT .7295 CR5 .8150 CST .9906
$68 2529.6 R_23 -.0262 R13 .9283 LSA 1655.9 MSA 211.8 55A 16.}
St-,l 2505.6 SGZ 348.0 THA 179.8| ELI 1238.5 EL? 192.3 ALF 9.9?
LAUNCH DATE NC,V 27 1968 FLIC.MT TINE 128.00 ARRIVAL CATE APR 4 1969
HELIOCENTRIC CONIC
RL 147.60 LAL .Lk0 LCI,. 64.82 VL
RP 107.84 LAP 3.08 LOP 191.13 V?
RC 42.834 6L 15.71 GO -3.19 ZAL
PLANE TOCENTRIC CCI'WIC
C3 4|.4_ VHL 6.438
LNCH ATMTH LNCH TIME
90.00 4 22 13
90.00 23 3? 37
I00.00 6 2 22
100.00 0 39 5
II0.00 7 48 14
II0.00 I 9 42
CIFFERENTIAL CCRR[CTIONS
TOE-I.1889 TRA-Z.4067 TO3 -.1979 BAU .|253
ROE -.2956 RRA .1528 RC3 -.I095 FAU .02260
FOE 1.4336 FRA Z.JL_O(] FC3 7.4720 @_c, 8419
BOE 1.2251 BRA 2.4115 BC3 ._261 FSP -615
CISTANCE 311.072
26.498 GAL 9.43 AZL 86,18 H(A I26.25 SMA 121.07 ECC .27122 INC 3.8246 VI 30.186
36.949 GAP -14.46 AZP 92.26 TAL 152,26 TAP 278,51 RCA 88.24 APC, 153.91 V? 35.141
43.8l ZAP 5.00 ETS 40,88 7AE 160,04 ETE 224.94 ZAC I02.27 [TC 167.34 CLP -3._4
0LA ?3.60 RAL 15.36 RAG 6568.6 VEL 12.760 PTH ?.32 VHP 9.468 CPA -?.93 RAP 9.26 ECC 1.6822
L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AA"MTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LC_C
3241.17 -?5.50 113.62 ?58.86 77,26 5 16 15 2641.? -27.01 105.27
4193.60 -.17 171.62 249.24 61.68 24 42 _] 3593.6 -3.95 164.99
29|8.27 -27.79 90.41 259,41 78.52 6 51 0 2318.3 -29.09 81.85
3991.72 1.88 155.65 248.10 60.16 J 45 37 3391.7 -?.If 149.13
Z587.05 -33.24 66.36 260.53 81.52 8 31 ?l /987.0 -34.05 57.22
3895.71 6.58 145.46 245.18 56.38 ? 14 38 3295.7 2.12 139.22
MID-COUR._ EXECUTION ACCURACW L-WS|T _ETERMINATICN ACCURACY
SGT 2578,? _ 333.3 ?:*63 215.8 ST 1269.5 SR 266.8 SS 1159.6
RRT -.0379 RRF .0667 RTF -.933_ CRT .7297 CR5 .8144 CST .9908
$68 2599.7 R_3 -.0508 RI3 .9330 LSA 1727.7 MSA 204.4 55A 16.0
$61 ?578.3 .%2 333.0 THA 1 79.71 ELI 1284.5 EL? 180.3 ALF 8.90
LAUNCH GATE NOV 27 1968 FLIGHT TIME 130,00 ARRIVAL CAT[ _PR 6 ]969
HELIL'_ENTRI( CONIC CISTANCE 317.882
RL 147.60 LAL .O0 L,_-w.,_ 64.82 VL 26.62_ GAL 9.06 AZL _6.11HCA 129.48 SMA 121.84 ECC .26151 INC 3.8_61 VI 30.1S_
R? i_7.87 LAP 3.00 LC'P 194.36 VP 37.031 GAP -13.69 AZP 9_.47 [4L 15_.04 TAP 281.51 RCA 89.98 APO 153.70 v? 35.1?9
RC 42.524 GL 16.58 GP -3.52 ZAL 43.94 ZAP 6.43 ETS 34,37 /A[ 161.87 ETE 731.77 ZAC |03.98 ET6 167.52 CLP 5.39
PLANE TL-_ENTRIC CONIC
C3 38.987 VHL 6.244 CLA 24.46 RAL 15.12 RAG 6568.5 VEL 12,663 PTH 2.30 VHP 9.03I CPA -?.53 RAP 11].93 [CC 1.6416
LNCH AZMTH LNCH TIME L-I TIME INJ uAT INJ LONG INJ RT ASC INJ AIMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
90.011 4 7 43 3273.01 -25.01 115.82 257.56 76.27 5 2 16 2673.0 -26.65 107.53
_l.OO 23 45 14 4130.80 -2.19 168.IZ 248,64 61.76 24 54 5 3530.8 -5.95 161.46
100.00 5 50 8 294_.84 -?7.45 92.15 258.19 77.66 6 39 11 2342.8 -28.87 83.64
I00.00 0 49 Z7 3936.20 -.01 152.61 247.42 60.11 I 55 3 3336.2 -3.98 146.f78
II0.00 7 39 18 2_]i.28 -33.09 67,45 _59.43 80.90 8 22 40 2001.3 -33.99 58.33
II0,011 1 16 46 3850.53 4.87 143.08 ?44.39 56.J_ 2 ?0 57 3?50.5 .39 136.86
CIFFEREN TIAL CCRRECTIC_I5 MIC-COURS.[ EXECUTION ACCURACY OR_IT _E TERMINA TIC,N ACCURACY
TCE-I.20?I TRA-2.3746 TC3 -.1770 SAO .II01 S,GT 2645.0 SGR 318.0 SC,3 235.8 ST 1316,3 SR 246.5 55 IZZL].l
RCE -.2643 RRA .1457 RE3 -.1153 FAU .02407 RRT -.06L_O RRF .0948 RTF -.9375 CRT .7270 CRS .8114 CST .9910
FOE 1.5389 FRA 2.2199 FC3 -.5344 8SP 87_? 5wC.,82664.1 R'_3 -.0359 RI3 .9376 LSA 1811_.8 MSA I9712 SSA I5.7
+ _OE I .2_]8 _RA ?.3791 8C3 .?IlZ FSP -678 $6| _645.1 S(,2 317.4 THA | 79.57 ELI 1328.6 EL2 167.7 ALF 7.88
LAUNCH GATE NOV 27 1968 FLIGHT TIME 132.00 ARRIVAL GATE APR 8 1969
HELIOCENTRIC CONIC DISTANCE 324.685
RL 147.60 LAL .DO LOt. 64.8? VL ?6.748 GAL 8.71 AZL 86.05 H(A 132.70 .9.1A I22.56 ECC .25238 INC 3.9536 Vl 30,18C
RP 107.91 LAP 2.90 LC_ 197.59 VP 37.106 GAP -12.94 AZP 92.68 TAL 151 .85 TAP ?84.55 RCA 91.63 APO 153.49 v2 35.117
RC 42.392 GL 17.50 GP -3,90 ZAL 44.1_ ZAP 7.98 ETS )0.47 ZAE 163.39 ETE ?39.97 ZAC 105.65 ETC 167.71 CLP 6.97
PLAMETOCENTRIC CONIC
C3 36.764 VHL 6.063 0LA _5.34 RAL 14.8} RAO 6568.4 VEL I?.575 PTH ?.28 VHP 8.609 OPA -2.20 RAP 12.57 ECC 1.60513
LNCH AZMTH LEH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ A2_MTM INJ TIME PO CST TIM INJ 2 LA T INJ Z L(_N0
90.00 3 50 55 3311.98 -24.35 |18.48 256.18 75.08 A 46 7 2712.0 -26.16 110.?_
90.00 0 3 38 4062,15 -4.40 164.28 248.1A 6?.00 III 21 3462,I -8.11 157,57
i00.00 5 36 21 2972.04 -27.00 94.21 256.92 76.67 6 25 53 2372.0 -28.57 SS,76
100.00 1 0 53 3877._ -?.DO 1_9,38 246.B| 60.17 ? 5 30 3277,3 -5.96 142.92
llO.O0 7 ?9 31 2617.98 -3Z.90 68.72 258,)! 80.17 8 13 9 Z'018.0 33.91 59,62
IlO.OO 1 24 13 36104.14 3.11 140.65 243.63 55.94 ? ?7 37 3204.1 _1.38 134.4_
C[FFER£NTIAL CORR'IECTION5 MI0-COURS_ EXECUTION ACCURACY L"RGIT CETERMINATiC_ ACCURACY
TDE-I.AI55 TRA-2.33_4 TC3 -.1521 8AU .0956 SGT 2707.7 SGR 302.8 $63 258.0 ST 1362.9 5R 224.2 55 IZHS.5
ROE -,73_6 RRA .1409 RC3 -.1Z14 FAU .0757l RRT -.0983 RRT .1354 RTF -.9418 CRT .7701 CRS ,8048 CST ,9917
FOE 1.6573 FRA _.3_76 FC3 -.6055 852 9048 $68 ?7?4.5 R?3 -.0419 R13 .941_ LSA 1877.0 MSA 190.? 55A 15.2
flOE 1.2376 8RA 2.3427 8C3 .1946 FSP -750 $61 ?707.8 S(,? 301 .3 THA 179.36 ELI 1372.5 EL? 154 .5 ALF 6.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69
LAUNCH DATE NOV Z7 1968
HELIOCENTRIC CONIC
RL 147.60 LAL ,00 LOL 64.82 VL
RP 107.95 L4P ?.90 LOP 700.81 VP
RC 41.447 6L 18.46 GP -4.34 ZAL
PLANE TOCENTRIC CONIC
C3 34.767 VHL 5.896 CLA ?6.25 RAL
LNCH AZMTH LNCH TIME L-| TD4E INJ LAT
90.00 ] 30 58 ]]61.79 -?].44
90.00 0 ZI 5 ]984.17 -6.87
IO0,O0 5 _ ]3 3007.48 -Z6.4Z
100.00 J 1] 5Z ]81].66 -4,15
IIO.O0 7 18 44 2637.71 -37.67
llO.O0 I ]? I0 3756.?! 1.78
DIFFERENTIAL CORRECTIONS
TOE-I.Z?96 TRA-?.Z986 TC} -.1232 BAU .0825
ROE -.1999 RRA ,1388 RC3 -.1778 FAU .02757
FOE 1.791] FRA ?.4440 FC3 -.6865 BSP 9376
BOE 1.7457 BRA ?._P8 BC3 .1775 FSP -830
_LAL_CH DATE NOV Z7 1968
HELIOCENTRIC CONIC
RL 147.f_] LAL .[_
RP 107.99 LAP ?.69
RC 47.671 GL 19.47
PLANETOCENTRIC CONIC
C] ]2.985 VHL 5.74]
LNCH AZMTH LNCH T[HE
90.00 ] 4 8
9'0,00 0 44 14
10(3.OO 5 I 49
1130.00 1 29 14
110._0 7 6 42
110.(]13 I 40 51
CIFFERENTIAL CORRECTIONS
TOE-J.1479 TRA-2.2585
RCE -.I657 RRA .1398
FOE 1.9460 FRA 2,5717
BCE 1.7589 BRA 2.2628
FLIGHT TIME 134,00 ARRIVAL CAT? APR I0 1969
0ISTANCE 331,478
26.860 GAL 8.37 AlL 85.97 HCA I35.97 _MA 123,za ECC .74380 INC 4.0?84 Vl 30.I_6
37.175 GAP -12.?! AlP 92.90 TAL I51.70 TAP ?87.62 RC4 93.19 APO I53.79 V? 35.105
44.]7 ZAP 9.63 ETS 28.06 ZAE 164.49 ETE ?49.45 ZAC 107.79 ETC 167.93 CLP -8.61
14.47 RA0 6568.4 VEL I?.495 PTM ?.76 VHP 8,?Of OPA -1,95 RAP 14.20 ECC 1.5777
INJ LONG INJ RT A_ INJ 4Z'MTH INJ TIME PC) CST TIM INJ 2 LAT INJ ? LONG
171.85 ?54.67 73.64 4 26 40 7761.8 -25.46 113.76
159.88 247.78 6?.46 I ?7 29 ]384.1 -10.51 15].09
96.68 755.58 75.49 6 10 40 2407.5 -28.16 88.]1
|45.87 246.R3 60.37 ? 17 ?5 3713.7 -8.07 139.77
70.21 257.18 79.3? 8 2 41 ?037.7 -33.79 61.15
138.15 242.92 55.84 ? 34 46 3156.? -3.21 111.94
MI0-CCURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SeT 2766.1 5GR 288.? ,_4_3 ?82.6 ST 1409.2 5,R 199.4 SS 1355.9
RRT -.1512 RRF .|932 RTF -.9458 CRT .7058 CRS .7917 CST ,9913
5Ge 2781,0 R23 -.0493 RJ3 .9459 LSA 1957.0 MSA 183.5 SSA 14.7
S¢1 2766.4 ,_,2 284.8 THA 179.09 ELI 1416.3 EL? 140.6 4LF 5.76
FLIGHT TIME 136.00 ARRIVAL GATE APR I? 1969
01STANCE 338.260
LCL 64.82 VL 26.963 GAL 8.06 AZL 85.89 H(A 139.|4 5MA |?].88 ECC .?]577 INC 4.1174 V! !t0.186
0LA 27.19 RAL








RC] -,1348 FAU .07956
FC3 -.7757 BSP _78
BC3 .1650 FSP -917
LOP L_4.03 VP 37.237 GAP -11,5! AZP 93.|| TAL 151.58 TAP 290.71 RCA 94.67 APO 153,09 V? 35.09?
GP -4.87 ZAL 44.69 ZAP 11.39 ETS 26.61ZAE |65.06 ETE 759,74 ZAC 108.89 ETC 168.18 CLP -I0.30
14.05 RA0 6568.3 VEL 12.474 PTH ?.25 VHP 7,808 0PA -1.81 _AP 15.80 ECC 1._479
INJ LONG INJ RT ASC INJ A]'NTH INJ TI_ PC} CST TIM INJ ? LAT INJ 2 LONC
126.46 252.92 71.74 4 | |9 2_31,4 -_4,]2 JI8.54
154.40 247.70 63.32 I 49 ? 3288.0 -13.36 147.47
99.75 254.J4 74.06 5 5? 41 7457.0 -77,57 91.48
141.94 245.92 60.77 2 3| 36 3147.7 -10,38 115.27
71.97 256.02 78.32 7 51 ] 2061.2 -33.6] 62.96
135.54 242.27 55.8? ? 4? 37 3106.? -5.17 129.37
MID-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
S(,T 2824.6 _ ?75.5 S(,3 310.1 ST 1458.6 SR 171.9 SS 1414.0
RRT -.LP243 RRF .2775 RTF -.9495 CRT .6781CRS .7663 CST ,9916
2838.0 R23 -.0591 RI3 ,9496 LSA _]44,9 MSA 177.? SSA 14.O
.qC| 28_5.3 ,SG2 27:_.4 THA 178.74 ELI J463.? EL? 125.9 ALF 4,60
LAUNCH DATE _OV 27 1968 FLIGHT TIME 138.00 ARRIVAL DATE APR 14 1969
HELIC(ENTRIC CONIC
RL 147.60 LAL .00
RP 108.03 LAP _,57
RC 43.078 GL ?0.55
PLANETL_ENTRIC CONIC
C3 31,404 VHL 5._34
LNCH ATMTH LNCH TIME
_1.00 ? 16 37
_].gO 1 27 48
100.00 4 3_ 19
100.00 1 48 46
110.00 6 53 4
110.00 I 50 31
DIFFERENTIAL CORRECTIONS
TCE-I.2118 TRA-_.I58J
ROE -.1286 RR4 .1450
FOE _.O853 FR4 ?.6706
_CE I._186 BRA ?.1630
DISTANCE )45.025
LL_- 64.82 VL 27.059 GAL 7.76 AZL 85.79 HCA
LOP 207.?5 VP 37.295 GAP -10.87 ATP 9],]3 TAL
GP -5.51 7AL 45.08 7AP 13,_5 ET5 _5.83 7AE
142.35 SMA IZ4.48 ECC .Z_SZ4 INC 4.2079 Vl 30.IH6
151.49 TAP 793,84 RCA 96,07 APO 152.89 V_ ]5.080
165.07 ETE 270.00 7AC 110.4_ ETC 168,50 CLP -12.06
OLA 78.18 RAL 13.56 RAG 6568.3 VEL 17.]60 PTH ?.2] VHP 7.430 CPA -1.79 RAP 17.38 ECC 1.5168
L-I TIME INJ LAT INJ LONG INJ RT A,SC INJ A1'MTH INJ TIME PO CST TIM INJ 2 LA T INJ P LONG
3568.11 -IH.85 135.73 750,36 68.47 3 16 5 7968.1 -?1.61 127.64
]7?6.5? -14.67 144.9] 748,48 65.48 _ ?9 54 3126.5 -17.81 137.70
]111.73 -74.46 10].76 257.51 77,76 5 _l lI 2511.? -76.65 95.65
3658.64 -9.30 117.74 ?45,76 61,46 ? 49 45 }058.6 -13,04 130.45
2689.48 -31.95 74.07 254.83 77.13 7 37 54 L:_189.5 -33.38 65.14
3653.15 -?.66 137.77 241.71 55.91 ? 51 _4 _]53.? -7.12 1_6.57
MIO-COUR._ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TC3 .0_77 BAU .0597 5GT 7793.1 SGR 266.4 563 337,0 ST 1448.8 SR 14_.9 55 1493.t
RC] -.1471 FAU ,03346 RRT -.3489 RRF ,3904 RTF -.9551 CRT .6177 CR5 .711T CST .99i0
FC3 -.9223 8SP II??I 568 2805.8 R'23 -.0581 RI] .9553 LSA 2077,9 MSA 174.4 SSA 12.6
OC3 .1423 FSP -1091 ,561 ?794.7 SG2 249.5 THA 178.08 ELI 145t.4 EL2 111.? ALF 3.43
LAUNCH CA TE NOV ?7 1968 FLIGHT TIME 140.00 ARRIVAL DATE APR 16 1969
HELIC_ENTRIC CONIC
RL 147.6(3 LAL .OD
RP 108.07 LAP Z.44
RC 43.658 GL 21.70
PLAN_TCK_ENTRIC CONIC
C3 _3.040 VHL _.481
LNCH AZMTH LNCH TIME
82,47 0 47 55
97.53 ? 52 ?
I00,00 4 4 30
100.00 ? 18 8
110.00 6 ]7 ?4
110.00 2 I 43
DIFFERENTIAL CCRRECTIONS
TOE-1.3419 TRA-2.?I96 TC3 -.1074 BAU .0736
RCE -.0887 RRA ,1541 RC3 -,1571 F4U .03743
rOE 2.3674 FRA _.899_ FC] -.9345 BSP 8845
BCE 1.3448 8R4 2.2250 _C] ,1834 FSP -J045
OISTANCE 351.789
LOL 64.82 VL 77.147 6AL 7.48 AZL 85.68 KA 145.56 SMA 175.04 ECC .72177 INC 4.]i85 VI 30.186
LOP 710.46 VP 37.346 GAP -I0.16 AZP 93.56 TAL 151.42 TAP ?96.99 RC4 97.37 APO 152.71 V? 35.067
GP -6,28 ZAL 45.53 ZAP 15.?? ETS 25.57 ZAE 164.54 ETE 279.4_ ZAC 111.96 ETC 168.89 CLP -13._9
DLA Z9.22 RAL 13.00 RAO 65_.? VEL 12.}O5 PTH 2,?? VHP 7,068 COA -I .93 RAP I8.96 ECC 1.4944
L-I TIME INJ LAT INJ LONG INJ RT ASwC INJ ATMTH INJ TIHE PO CST TIM INJ 2 LAT INJ Z LONG
3836.76 -17.62 154.41 248.4? 66.30 1 51 5? 3236.8 -20.67 147.[]t]
3435.58 -17.61 174.9_ 748.47 66._] ] 49 17 _835.6 -20.66 117.55
320].76 -?_.41 109.84 250.48 69.69 4 57 53 26(_]3.3 -24.98 1OI.9H
3544.31 -12.94 130.7['} 246.11 67.82 3 17 13 2944.3 -16,48 123.761
?724.35 -31.39 76.64 253.61 75.71 7 22 48 2174.4 -33.03 67.80
3595.99 -4,84 129.77 241.29 56.I? ] 1 39 2996.0 -9.75 173.47
MI0-CCURSE EW_CUTION ACCURACY L"RBIT OETERMINATION ACCURACY
SGT _8,J _ 265.5 SG] 378.9 ST 1613.7 SR 108.1 SS 1639.9
RRT -.4284 _ .5004 RTF -.9543 CRT .4973 CRS .5910 CST .9929
STaB _019.8 R_] -.09_4 RI] .9546 LSA 2297.4 MSA 163.9 SSA I 3.0
S(,I 3010.3 S(,? ?39.7 THA 177.82 ELI 1614.5 ELI 94.0 ALF 1.9[]
?19
JPL TM 33-99 EARTH-VENUS TRAJECTORIES I VOL 4. 1968-69_
LAUNCH GATE _V 27 1968
HEL IC(ENTRIC CONIC
RL 147.60 LAL ,00 LOL 64.82 VL
RP 108.11 LAP 2.30 LOP 2|3.67 vP
RE 44.405 GL" 22,95 GP -7,23 IAL
PLANE TKENTRI{ CONIC
C3 28.865 VHL 5.373 OLA 30.33 RAL
LN(H AIMTH LNCH TIME L-I TIME
78.64 0 15 52 3970.82
10],36 3 18 48 3331.54
78.64 0 15 52 39L_0.8Z
101.36 3 18 48 3331.54
II0.00 6 18 38 2768.46
110.00 ? 15 13 3531.90
OIFFERENTIAL CCRRECTIONS
TCE-1.3494 TRA-?.J5|2
ROE -.0424 RRA .1699
rOE ?.5949 FRA 3.0480
_CE J.350J 8RA ?.1579
LAUNCH OATE NOV ?7 1968
HELIC_ENTRIC CONIC
RL 147.60 LAL .00
RP 108.15 LAP ?.16
RC 45.309 GL ?4.33
PLANETOCENTRZC CONIC
C3 ?7.899 VHL 5,787
LNCH A/MTH LNCH TIME
75.49 23 46 16
104.51 3 38 ?I
75.49 ?3 46 16
104.51 3 38 21
tlO.O0 5 54 57
ll0.O0 ? 3? 46
CIrFERENTIAL CCRRECTIONS
T02-1.3669 TRA-?.084B TC3 -.0036 BAU .0658
ROE .O173 RRA .1931 Re3 -.1763 rAu .03869
rOE ?.8657 FRA 3.2087 r(3-1.2005 89 9897
BCE 1,3669 BRA ?.093_ B(3 .1763 FSP -1333
FLIGHT TIME 147.00 ARRIVAL CATE APR 18 1969
CISTANCE 358.526
27.728 GAL 7.?? ATL 85.55 HCA J48,78 S*IA 125.56 ECC .21474 INC 4.4486 Vl 30.186
37.393 GAP -9.51 AlP 93.81 TAL I51.39 T4P 3OO.16 RCA 98.60 APO 152,53 V2 35.053
46.08 ZAP 17.35 ETS 25.75 7AE 163.55 EtE 287.18 7AC 113.43 ETC 169.38 CLP -15.81
12o34 RA0 656,8.2 VEL 12.257 PTH 2.2| VHP 6.722 0PA -2.27 RAP 20.5? ECC 1.4750
ZNJ LAT INJ LONC INJ RT A,_ INJ AZMTH INJ T|ME PO (ST TIM INJ Z LAT INJ 2 LON6
-IB.53 161.07 247.41 65.55 I ?1 13 33?0.8 -21.6d 153.66
-18.57 117.67 247.40 65.54 4 14 21] 2731.5 -21.66 110.25
-18.53 161.07 247.41 65,55 I ?1 13 3320.8 -?1,68 153.66
-18.52 I17.67 ?47.40 65,54 4 14 _ 7731.5 -21.66 110.25
-30.60 79.83 _5_.29 73.97 7 4 46 2168.5 -32,49 7|.13
-7.26 176.39 241.02 56.50 3 14 5 2931.9 -11.61 120.00
MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TC3 -.0492 BAU .0656 S/,,T 3023.0 SGR ?76.9 £,63 415.7 ST 1645.3 5R 77.7 SS 1736.O
RC3 -.1628 FAU .03552 RRT -.fl777 R_" .64gY _RYF -.9578 CRT .1160 CRS .7313 CST .9929
rc3-1.O6fl4 BSP 9459 S(,B ]O35,7 R23 -.I143 R13 .9_83 LSA 2387,6 MSA 160.9 SSA 11.7
BC3 .1701 FSP -1186 S_I 30_7.3 S(a_ _75.7 THA 176.95 ELI |645.3 EL? 77.I ALF .31
FLIO.IT TIME |44.00 ARRIVAL GATE APR 20 1969
0ISTANEE 365.247
LOt. 64.8? VL ?7.303 GAL 6.98 AZL 85.39 _#CA 151.98 S_A 126,O5 ECC .?O869 INC 4.6051 V! 30.186
LOP 716.88 VP 37.435 GAP -8.89 AZP 94.07 TAL 151.38 TAP 303.36 RCA 99.75 APO 152.36 v? 35.040
GP -8.4? ZAL 46.73 ZAP 19.65 ETS 26.36 ZAE 162.18 ETE 293.08 zAc 114.84 ETC 170.07 CLP -17.82
OLA 31.54 RAL 11.57 RA0 6_.1 V_L 12.218 PTH ?._0 VHP 6.39? CPA -2.88 RAP 22.09 ECC 1.4592
L-I TiME INJ LAT INJ LONG _NJ RT A,_C INJ A2'MTH INj TIME PO CST Tim INJ 2 LAT INJ ? LONG
3983.74 -19.47 |66.L_6 246.47 64.68 74 5? 40 3383.7 -??.77 I58.84
3751.63 -19.45 il?.I_ 246.42 64.67 4 32 3? 7651.6 -27.70 104,70
3983.74 -19.47 1_.76 246.4_ 6A.68 2A 5? 40 3383.7 -2Z.7Z 158.84
3751.63 -19.45 I12.12 246.42 64.67 4 3? 3_ 765|.6 -27,70 J04.70
?8?7.40 -79.47 84.02 Z_O.78 71.75 6 4? 5 Z?77.4 -3|.63 75.50
3455.97 -10.09 I_.33 241.04 57.17 3:30 ?1 ?856.0 -14.34 115.81
MI0-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
S6T 3039.7 S(;R 308,6 $63 456,8 ST 1687.9 SR 75.1 SS 1845,5
RRT -.7154 RRF .7852 RTF -.9609 CRT -.6707 CRS -.5259 CST .9931
S6e 3055.3 R23 -.135| RI3 .9616 LSA ?493,6 MSA 158.6 SSA 10.4
St.,l 3047.7 $62 115.1 THA 175.8_ ELI 16613.5 EL? 58.9 ALF 178.41
LAUNCH GATE NOV 27 1968
HELIOCENTRIC CONIC
RL 147.60 LAL .00 LL-_ 64.82 VL
RP 108.19 LAP 2.01 LOP _0.09 VP
RC 46.364 GL 25.86 GP -9.94 7AL
PLANE TL'WCENTRIC CLINIC
C3 27.165 VHL _,217 _LA 32.88 RAL
LNCH AZMTH LNCH TIME L-I TImE INJ LAT
72.55 23 73 0 4038.33 -2_,.44
|07.45 3 54 23 3183.76 -Zz0.42
72.55 ?3 ?3 0 4038.33 -20.A4
107,45 3 54 23 3183.76 -?0.42
liD.DO 5 21 29 2915.80 -27.38
110.00 ? 59 0 3354.29 -13.78
CIFFERENTIAL CORRECTIONS
TCE-I.40?3 TRA-?.0266 TO3 .0215 8AU .0707
RCE .080? RRA .7265 RC3 -.1934 FAU .04148
FOE 3.1970 FRA 3.3851 FC3-1.3219 BSP 10(300
DCE 1.4046 8RA ?.039? BC3 .1946 FSP -1469
LAUNCH CATE NOV 27 1968
FLIGHT TIME 146.00 ARRIVAL GATE APR 12 1969
OlSTANCE 371.951
27.37? GAL 6.75 ATL 85.?0 HCA
37.473 GAP -8.28 AIP 94.36 TAL
47,50 TAP 22.18 ETS ?7.40 7AE
155.19 _M_ 126.50 EC( .20309 INC 4.7983 Vl 30.186
J51.39 TAP 306.57 RCA 100.81 APO 152.19 V2 35.027
160.48 ETE 297.09 ZAC J16.2] ETC 170,87 CLP -19.92
10.66 RAC 65&0.1VEL 12.|88 PTH 2.19 VHP 6.083 CPA -3.83 RAP 23.7l ECC 1.4471
INJ LONG INJ RT A_C ]NJ A_MTH ZNJ TIME PO CST TIm INJ ? LAT IN2 2 LONG
170,92 ?45.48 63.66 74 30 19 3438.3 -23.80 163.51
107.45 ?45.47 63.66 447 _6 2583,B -73.79 100,03
170,9"Z _45.48 63.66 24-30 19 3438.3 -23.80 163.51
107.45 245.47 63,66 4 47 26 2583.8 -23.79 100.03
90.08 248.83 68.69 6 10 5 7315.8 -30.07 81,89
116.77 241.63 58.40 3 54 54 2754.3 -17.86 110.O4
MIO-COUR_ EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY
S_T _or_.3 _ _9.3 s(,3 502.9 ST 1734.9 SR 125.4 SS 1974.9
RRT -.818_ /_ .8847 RTF -.9632 CRT -.9507 CRS -19091 CST .9933
$68 3090.5 R'Z3 -.1614 RI3 .9643 LSA ?627.0 MSA 157.1 SSA 9.]
SGI 3083._ S_ 211.3 THA 174.35 ELI 1739.0 EL? 39.0 ALF 176.07
HELIL_CENTRIC CONIC
RL 147.60 LAL .O0 LOL 64.8? VL
RP 108.23 LAP 1.86 LOP 723.79 VP
RC 47.558 GL ?7.63 GP -11.94 ZAL
PLAMETC_ENTRIC CONIC
C3 ?6.70? VHL 5.167
LNCH AZMTH LN_H TIME
69.59 23 0 75
110.41 4 8 15
69.59 23 O ?5
lJO.4l 4 8 15
69.59 23 O 25
110.41 4 8 13
CIFFERENTIAL CORRECTIONS
T_E-1.4409 TRA-l.9§T8 TC3 .0503 BAU .079_
ROE .1686 RRA ._734 RC3 -.?t_ FAU .04453
FCE 3.5826 FRA 3.5500 FC3-1.4437 85P 10197
B0E 1.4507 BRA 1.9768 B_3 .?718 FsP -1626
FLIGHT TIME 148.00 AREIVAL GATE APR 24 1969
BIST_N_E 378,635
_7.434 GAL 6.54 AZL 84.96 HE_ 158.39 SMA i_6.92 ECC .19793 INC 5.0445 VI 30.186
37.507 G_P -7.69 _ZP 94.69 TAL 151.4I YAP 309.80 RCA 101.80 APO 152,04 v2 35.0i3
48.44 ZAP _5.01ETS ?B.95 7AE 158.43 ETE 299.31ZAC 117.53 ETC 172.03 CLP -ZZ.14
OLA 34.40 RAL 9.57 RAO 6§c_q.I VEL 17.169 PTH ?.18 VHP 5.797 CPA -5._6 RAP 75.41 ECC 1.4394
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIm INJ Z LA T INJ _ LONG
4089.97 -71.44 175.48 ?44.59 62.43 ?4 8 34 3490.0 -_4.96 168.08
3123.57 -21.43 103.33 _44.5B 62.4Z 5 0 18 75_3.6 -74.9_ 95.92
4089.97 -_1.44 175,48 744._9 67,43 ?4 8 34 3490.0 -?4.96" 168.08
3123.57 -?|.43 103.33 244.58 62.42 5 0 I8 ?5?3.6 -24.95 95.92
4089.97 -?1.44 175.46 _44.59 62.43 24 B 34 3490.0 -?4.96 168.08
3173.57 -Z1.43 103.33 _44.38 62.47 5 0 18 ?523.6 -24.95 95.92
NIO-COORSE EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY
S6T 3078.6 _ 468.8 $63 551.6 ST 1782.0 SR ?IT.J SS 7115.1
RRT -.8848 _ .9450 RTF -.9654 CRT -,9968 CR5 -.9874 CST .9936
3114.1 R23 -.1858 R]3 .967? LSA ?769.8 MSA 157.4 SSA 7.7
$61 3106.6 $62 216,5 TMA I72.79 ELI 1795.1 EL? 17.? ALF 173.07
??0
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69
LAUNCH {3ATE NOV ?7 |968 FLIGHT TIWE JS0,{lO ARRIVAL CATE APR ?6 1969
HELIOCENTRIC CONIC CISTANCE ]BS,}(]0
RL 147,60 LAL ,DO LOt. 64,82 VL 27,492 GAL 6,35 AZL 84,63 HCA J6].59 5MA |77,3O ECC ,19319 INC 5,5715 VI 30.J86
RP I08.27 LAP 1.69 LOP ??6,49 VP 37,536 GAP -7,If AZP 95,|0 TAL 15|,45 TAP 3I],04 RCA I02.71 APO J51,90 V? 35,000
RE 48.883 GL ?9.73 GP -14.64 ZAL 49.6! ZAP Z6.Z8 ETS 31.1] ZAE I5§.87 ETE 299.87 ZAC 118.80 ETC 173.66 CLP -24.46
PLANE TOCENTRIC CONIC
C} 26,597 VHL 5.157 CLA
LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME
66.45 ?2 37 8 4142.55 -22.50 180.26 243.75 60.87 25 46 II
]13.55 4 ?O 36 ]069.05 -22.48 99.62 243.74 60.86 5 II 45
66.45 ?2 )7 8 4142.55 -22.D0 180.26 243.75 60.87 23 46 II
113.55 4 L>O 36 3069.05 -22.48 99.62 243.74 60.86 5 II 45
66.45 22 37 8 4142.55 -22.._3 180.26 245.75 60.87 23 46 II
113.55 4 20 36 ]069.05 -22.48 99.62 243.74 60.86 5 II 45
CIFFERENTIAL CORRECTIONS MI0-COURS_E EXECUTION ACCURACY
TOE-I.4955 TRA-I.SB50 TC] .O697 8AU .0907 _T ]082.1 S6R 621.7 $63 601.7
ROE .2912 RRA .3390 Re3 -.2454 FAU .04723 RRT -.9"_ _ .9759 RTF -,9672
FOE 4.0422 FRA 3.6906 FC3-1.557} 8&P 10331 560 3144,2 R23 -.2037 RI3 .9702
8DE 1.5236 8RA t.9152 BE3 .2551 FSP -1782 SGI 5! 35.3 .T,GZ 236.6 THA 169.40
LAUNCH OATE NOV 27 1968
36.19 RAL 8.2_3 FAD 6568.I VEL 12.164 PTH ?oIB VHP 5.545 OPA -7.39 RAP 27.29 ECC |.4377








ST 1834.8 SR 352.6 SS 2272.0
CRT -.9993 CRS -.9966 CST .9938
LSA 2937.3 MSA 159.3 SSA 6.3
ELI IB68.3 £L2 I2.5 ALF 169.13
FLIGHT TIME 152.00 ARRIVAL DATE APR ?8 1969
HELIOCENTRIC CONIC
RL 147.60 LAL ,00
RP JOS.]I LAP 1.53
RC 50.327 GL 32.35
PLANE TC(ENTRIC CONIC
C3 27.032 VHL 5.199
LNCH AZMTH LNCH TIME
62.92 22 II 40
I17,08 4 3| 40
62.92 22 II 40
117.08 4 31 40
62.92 22 il 40
117.08 4 31 40
OIFFERENTIAL CORRECTIONS
TOE-I.5753 TRA-|.80_ TC} .079! BAU .1060
ROE .4741 RRA .4305 RE3 -.2B24 FAU .04898
FDE 4.5830 FRA 3.7636 FC3-J,5686 BSP I0466
BeE 1.6451 8RA 1.8556 Be3 .2933 F,,_° -1922
DISTANCE 391.944
LOL 64.82 VL 27.544 GAL 6,17 AZL 84.17 HO, J64.79 SHA I27.65 ECC .18886 INC 5.8500 Vl 30.186
LOP 229.68 VP 37.362 GAP -6.55 AZP 95.63 TAL 151.50 TAP 316.29 RCA 103.55 APO I51.76 V2 34.987
GP -18.44 ZAL 51.13 ZAP 32.22 ETS 54.|| ZAE 152.46 £TE 298.89 ZAC IZ0.02 ETC I76.04 CLP -26.89
0LA 38.39 RAL 6.40 RAO 6568°| EL |2.182 PTH 2.19 VHP 5.342 CPA -I0,57 RAP 29.5} ECC 1.4449
L-I TIN[ INJ LAT INJ LONG INJ RT AGe INJ AI'NTH INJ TIME PO CST TIM IN| 2 LAT INJ 2 LONG
4200.12 -23.58 185.63 242.98 58.78 23 21 40 }600.1 -27.54 I78.33
3019,53 -23.57 96._8 242.97 58.78 5 22 0 2419,5 -27.52 88.98
42OO.12 -23.§8 183.63 242.98 38.78 23 21 40 _oO0.1 -27.54 178.33
]019.53 -23.57 96.28 242.97 58.78 3 22 0 2419.5 -27.52 88.98
42130.J2 -23.58 183,6_ 242.98 58.78 23 21 40 3600.I -27.54 |78.33
]019.53 -23.37 9_.28 242.97 58.78 5 22 0 2419.5 -27.52 88.98
MID-COUR,_E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
SGT 3075.9 S_R 852.8 $63 647.5 ST 1895.7 SR 553.2 SS 2443.8
RRT -.9417 I_ .9901 RTF -.9687 CRT -.9968 CRS -,9995 CST .9941
SGB 3191.7 R_3 -.2091RJ3 .9738 LSA 3137.7 MSA 163,3 SSA 4.8
._| 3179.6 SG2 277.5 THA 165.27 ELI 1974.3 £L2 42.5 ALF 163.77
LAUNCH OATF NOV ?7 1968 FLIGHT TIME 154.00 ARRIVAL GATE APR 30 |969
HELIOCENTRIC CONIC
RL 147.60 LAL .00
RP _08.36 LAP |.36
RC 51.881GL 35.79
PLANE TOCENTRIC CONIC
C3 28.4}3 VHL 5.33?
LNCH AZMTH LNCH TIME
58.68 ?! 4! 48
I?l.3? 4 40 59 2976.68 -24.63
58.68 2] 41 48 4268.15 -24.65
12i.32 4 40 59 2976.68 -24.63
58.68 ?l 41 48 4268.J5 -24.65
121.32 4 40 59 2976.68 -24.63
CIFFERENTIAL CC_R£CTION5
TCE-I.7063 TRA-!.7139 TC3 .0775 BAU .1271
RC£ .7716 RRA .5554 RE3 -.3234 FAU .04863
FOE 5.1853 FRA 3.6720 FC3-1.4806 8SP 10747
8DE 1.8727 8RA 1.8016 8C3 .3345 FSP -2016
01STANCE 398.565
LOL 64.8? VL 27.59I GAL 6.00 AZL 83.48 HCA 167.98 SHA 127.98 ECC .J8492 INC 6.5?48 VJ 30.I86
LOP 232.88 VP 37.585 GAP -6.01 A?P 96,38 TAL I51,56 TAP 319.54 RC4 104.3! APO I51.64 V2 34.974
GP -?4.05 7AL 53.26 ZAP 37.27 ETS 38.19 ZAE I47.50 ETE 296.63 7AC I?J.lJ ETC 179.71 CLP -?9.38
CL4 41.23 RAL 3.82 RAO 6568.1 VEL 12.240 PTH 2.20 VHP 5.234 0PA -15.41 RAP 32.51 ECC 1.4679
L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIME F_ CST TIM INJ 2 LAT INJ 2 LONG
426_1.15 -24.65 |92.I2 242.26 35.84 22 52 57 3668.2 -28,95 I84.97
93.41 242.26 55.83 5 ]0 36 2376.7 -28.94 86.27
192.12 242,26 55.84 22 52 57 3668.2 -28.95 184.97
93.41 242.26 53.83 5 ]0 36 2376.7 -28.94 86.?7
|9"Z.12 242.26 55.84 22 52 57 3668,2 -28.95 184.97
93,41 242.26 55,83 5]0 36 2376.7 -28,94 86,77
MIO-COURSE EXECUTION ACCURACY ORBIT OE TERMINATIC_W ACCURACY
5GT }060.2 SGR 1199.0 5(,3 675.! ST 1975.! _ 862.7 SS 2618.0
RRT -.9517 RWI e .9959 RTF -.9699 CRT -.9948 CRS-I.O000 CST .9944
SGe 3286.6 R23 -,I985 RJ3 .9786 LSA 3386.8 MSA 169.5 SSA 3.4
$61 3268.5 _;2 344.6 THA 159.31 ELI 2153.8 EL2 80.6 ALF 156.48
iLAUI_CH CA T[ NOV 27 1968 FLIGHT TIME 156,00 ARRIVAL CATE MAY ? 1969
H£LIC_ENTRIC CONIC 01STANEE 405.|62
RL 147.60 LAL .0(] LOL 64.82 VL 27.634 GAL 5.86 AZL 82.29 HCA 171.17 5a4A 128.27 ECC
RP 108.40 LAP 1.18 LOP 2:)6.07 VP 37.604 GAP -5.47 A_'P 97.6_ TAL 151.62 TAP 322.78 RCA
RC 53.536 GL 40.68 GP -32.84 ?AL 56.50 2AP 44.39 ETS 43.82 ?AE 139.55 ETE 293.75 7AC
PLANE TOCENTRIC CONIC
C3 32.023 VHL 5,659 DLA 45.I3 R_L 359.67 RA0 6368.3 VEL 12._5 PTH 2.24 VHP 5.342 0PA
LNCH 4ZHTH LN_H TIME L-I TIME INJ LAT
53,26 21 3 19 4356.95 -25.39
J26.74 4 46 23 2947.31 -2_.37
53.26 2! 3 19 4336.95 -25.39
126.74 4 46 23 2947.5| -25.37
53.26 21 3 19 4336.95 -25.39
126.74 4 46 23 2947.51 -23.37
CIFFERENTIAL CORRECTIONS
TOE-I.9659 TRA-|.6Og_ TC3 .0573 8AU .I547
ROE 1.3142 RRA .7105 RE3 -.3368 FAU .04305
rOE 5.7297 FRA 3.2253 FC3-I.1639 BSP 11363
BO£ 2.3647 8RA 1.7597 8C3 .3615 FSP -1965
,18i35 INC 7.7114 vJ 30.186
105.01 APO 151.53 V? 34.961
I21.80 ETC 185.78 CLP -31.73
-23,08 RAP 37,14 ECC 1,5270
INJ LONG INJ RT AS4_, INJ AS'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
200.63 241.50 51.34 22 15 56 3756.9 -]0.20 193.82
91.41 241.49 51.33 5 35 30 2347.5 -50,19 84.61
200.63 241.50 51.34 22 15 56 3756.9 -50.20 193.82
91.4I 241.49 51.33 3 35 ]0 2347.5 -]0.19 84.6l
200.63 _41.50 51.34 22 15 56 3756.9 -]0,20 J93.82
91.41 241.49 51.33 5 35 30 2347.5 -50.I9 84.61
MI0-COUR,_E EXECUTION ACCURACY ORBIT 0ETERt4INATION ACCURACY
SGT 3050.2 5GR 1724.4 SG3 651.3 ST 2107.7 SR 1365.4 SS 2753.J
RRT -.9365 _ ._980 RTF -.97I| CRT -.9940 CRS-I,O000 CST .9950
SG6 3303.9 R_3 -.1684 RI3 .9853 LSA 3722.2 MSA 177,7 SSA ?.1
5(,I 3476.0 $4;2 441 .7 THA ISI .09 ELI 2508.2 EL? I25.3 ALF |47.1 3
221
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH CAT[ NOV 27 1968
HELIOfENTRIC CL_IC
RL 147.60 LAL .00
RP I08.43 LAP 1.00
RC 55.282 GL 48.3J
PLANE T(XENTRIC CONIC
C3 4?.775 VHL 6.540
LNCH AZMTM LNCH TIH£
45,99 20 6 9
134,01 4 39 20
45.99 70 6 9
134.O1 4 39
45.99 ?0 6 9
134.01 4 39 20
FLIGHT TIME 158.00 ARRIVAL GATE MAY 4 ]969
CISTANCE 4JJ.729
LL'WL 64.8? VL 27.673 GAL 5.73 AZL 79,78 HCA |74,34 ,_A 128,53 ECC .;7816 INCI0.?JS0 V! 30.J86
LCP 239.25 VP 37.6?0 GAP -4.96 AZP 100.17 TAL ]5J.67 TAP 326.0| RCA |05.63 APO 151.43 V? 34.948
GP -47.46 ?AL 62.06 ZAP 55,46 ETS 5].99 ZAE 125,78 ETE 292.30 ?AC I21.13 ETC 196.89 CLP -33.00
CLA 50.71RAL 351.62 RAC 6568.6 VEL 12.BI2 PTH 2.33 VHP 6.134 CPA -35.45 RAP 46.26 ECC ].7040
L-I TIME IN] LAT IN] LC_6 IN] RT ASC INJ AA'MTH IN] TIME PC) CST TIM IN] 2 LAT IN] Z LONG
4491.99 -24.39 212.76 239.87 44.05 21 2! 1 3892.0 -lq.O0 206.76
7958.63 -24.38 91.49 239,85 44.04 5 28 38 2358.6 -29.99 85.50
449J.99 -24.39 232,76 239.87 44.05 21 2J 1 3892.0 -30.00 206.76
2958,63 -24.38 91.49 239.85 44.04 5 28 38 2358.6 -29.99 85.50
4491.99 -24.39 212.76 239.87 44.05 2I 21 I 3892.0 -30.00 206.76
2958.63 -24.38 91.49 239.85 44.04 5 28 38 2358.6 -29.99 95.50
01FFERENTIAL CCRR_CTION$
TCE-2.6725 TRA-J.4876 TC3 ,0099 8AU .1759
ROE 2.4477 RRA .8021 RC3 -.3074 FAU .02655
FOE 5.7]9I FRA _.I060 FC3 -15373 8._ J2781
BeE 5.6240 8RA 1.6900 8C3 .3076 FSP -1571
MIC-CCORSE EXECUTION ACCURACY ORGIT CETERMINATION ACCURACY
SC.,T 3117.3 SGR 2447.7 S_3 504.4 ST 2421.3 5R 2170.0 55 2695.4
RRT -.9580 RRf" .9978 RTF -.9745 CRT -.9946 CRS -.9998 CST .9964
S(,8 3963.5 R_3 -.1157 RI3 .9932 LSA 42]9.2 MSA 186.3 SSA .9
$61 3924.0 $62 557.9 THA I42.|5 ELI 3247.I EL2 167.9 ALF 138.I5
LAONCH CA TE MOV 27 ;968 FLIGHT TIME I60,00 ARRIVAL DATE HAY 6 1969
HELIOCENTRIC CONIC
RL 147.60 LAL .00
RP 108.47 LAP .82
RC 57.109 GL 60.40
PLANE TOCENTRIC CONIC
C3 106.62! VHL |0.32_
LNCH AZMTH LNCH TIME
38.62 I8 25 57
141.38 3 42 II
38.62 18 2_ 57
14J,38 3 42 II
38.62 18 25 57
141.38 3 42 11
OlSTAN_£ 418.229
LCN. 64.82 VL 27.707 GAL 5.62 AZL ?J,flO M_CA 177.48 5MA 128.77 ECC .17539 INC|9.00I? Vl 3,0,186
LOP 242.44 VP 37.634 GAP -4,47 82_o I08.99 TAL 151.68 TAP 329.I7 RCA 106.19 APO 151.36 V? 34.936
GP -71.63 ?AL 73.01 EAR 72,85 ETS 78.15 ZAE 101.|8 ETE 310.82 ?AC 117.02 ETC 231.14 CLP -20.63
0LA 56.67 RAL 331.90 RAO 65?0.0 VEL |5.098 PTH 2.71 VHP 10.692 CPA -52.20 RAP 72.92 EEC 2.7547
L-I TIME IN] LAT IN] LONG IN] RT AC IN] AA'MTH IN] TIME PO CST TIM IN] ? LAT IN] Z LONG
4754.22 -14.63 228.95 232.03 34.61 19 45 II 4154.2 -21.16 224.51
3126.77 -14.61 97.28 _3_.01 34.60 4 34 17 2526.8 -21.|4 97.83
4754.22 -J4.63 228.95 232.03 34.61 ]9 45 |1 4J54.2 -21.16 _4.51
3126.77 -I4.61 97.28 _32.0! 34.60 4 34 17 2526.8 -21.14 92.83
4754.22 -]4.63 228,95 Z32.03 34.61 J9 45 II 4154.2 -21.16 224.51
3126,77 -I4.6] 97.28 _32.01 34.60 4 34 |7 2526,8 -2I.I4 92.83
CRSIT 0ETERMINATION ACCURACY
ST 4007.5 54_ 2010.2 SS 2124.0
CRT -.9953 CRS -.9979 CST .9995
LSA 4958.0 MSA |75.2 SSA .9
EL1 4480.I EL2 173.5 ALF 153.43
CIFFERENTIAL CCR_ECTION5
TD£-7.1892 TRA-I.2654 TC3 -.1402 8AU .2054
ROE 3.6227 RRA -.0050 RC3 -.0333 FAU-.00617
FOE 4.|354 FRA .4809 FC3 ,05'0I 89 14047
8DE 8.0504 ORA 1.2654 8C3 .144| FSP -630
MIC-COORSE EXECUTION ACCURACY
S,GT 4198.8 5GR L_11.3 5G3 202.8
RRT -.9464 RRF .9748 RTF -,9946
868 4655.7 R23 -.0449 RI3 .9990
S,GI 46|8.0 S,G2 590.8 THA J55,18
LAUNCH CArE NOV 27 1968 FLIGHT TIME t67,00 ARRIVAL CATE MAY 8 1969
HELICwCENTRIC CONIC OISTANCE 425.187
RL 147.60 LAL .00 LOL 64.82 VL 27.738 6AL 5.44 AlL I28,4! HEA 181.02 SMA 128.98 ECC .17214 INC38,4098 V] 30.186
RP 108.51 LAP .64 LL-_ 245.6_ VP 37.645 GAP -3.87 AZP 51.59 TAL 152.02 TAP 333.04 RCA 106.78 APO 151.19 v2 34.9?3
RE 59.010 GL -62.27 CP 73.46 7AL 81.30 ZAP 83.93 ETS L_f38.65 ?AE 85.45 ET[ 335,72 ZAC 87.00 ETC 51.13 CLP 68,21
PLAN£TO_ENTRIC CONIC
C3 376.007 VHL J9.391 CLA -56,29 RAL 33.41 RAG 6572.0 VEL 22.300 PTH 3.25 VHP 26.086 CPA 75.32 RAP 236.04 ECC 7.1880
LNCH ATMTH LNCH TIME L-I TIM([ IN] LA T IN] LONG IN] RT ASC IN] A29qTM IN] TIME PO CST TIM INJ ? LAT IN] 2 LONG
39.08 I0 34 ?? 2303.15 3.57 66.39 301.0I 146.22 II 12 45 1703.2 10.20 62.29
140.92 19 44 ?8 680.18 3.58 295.29 301.03 146.22 19 55 48 80.2 10.71 291.70
39.08 10 34 22 23CJ3.I5 3.57 66.39 301.01 146.22 lI I? 45 1703.2 10.20 67.79
140.97 19 44 ?8 680.18 3.58 295.29 301.03 I46.22 19 55 48 80.2 10.71 291.70
39.08 IO 34 27 2303.15 3.57 66.39 301.0J 146.22 II 12 45 1703.2 10.70 62.79
140.9_ 19 44 _8 680.18 3.58 295.29 301.03 146.22 19 55 48 80.2 I0.21 291.20
CIFFERENTIAL CCRRECTIONS MI0-COORSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY
TOE 2.0065 TRA-5.5644 TC3 -.2124 BAO 1.5846 SAT 313J.7 S6R 3592.5 5,63 90.3 ST J068.7 SR 1072.5 SS 689.8
ROE .8796 RRA 6.5121 RC3 .2330 FAU-.03026 RRT -.9655 RRF .9932 RTF -.9892 CRT -.6728 CRS -.9229 CST .9[_58
r0E -.|553 FRA 1.8936 FC3 .0697 B._P 11391 $68 4765.9 R"d3 .L']032 RJ3 l.O000 LSA 1546.9 MSA 612.5 558 .2
8DE 2,1909 8RA 8.5656 8C3 .3152 FSP -_ 5G| 4725.4 .S(,2 619.8 THA 1_].94 ELl 1384.7 EL2 612.4 AUr 134.85
LAUNCH _ATE NOV 27 1968 FLIC,_T TIME 164.00 ARRIVAL CATE HAY 10 1969
OISTANCE 431.46_HELICfENTRIC CCNJC
RL 147.60 LAL .O{9 LOL 64,82 VL 27.765 GAL 5.39 AZL 96.44 HCA 184.0J S,WA 129.17 ECC .17031 INC 6.4427 Vl 30.186
RP 108-55 LAP .45 LOP 248.80 VP 37.6_4 GAP -3.44 AZP 83.57 TAL I51.90 TAP 335.90 RCA 1_7.17 APO 151.17 v_ 34.91!
RC 60.976 GL -37.9£] ;P 62.97 ZAL 54.76 ZAP 69.85 ET5 318,58 ZAE 119.77 ETE 76.54 ZAC 91.09 ETC 149.26 CLP -4_.77
PLANE TOCENTRIC CONIC
C3 _5.489 VHL 5,049 OLA -26,55 RAL 35.03 RAO 6568.0 '.'EL I2.119 PTH 2,17 VHP 7.176 CP4 61.35 RAP 340,41 ECC I .4105
LNCH AZMTH LN_H TIME L-I TIME IN] LAT IN] LONG IN] RT A.C IN] AA'MTH IN] TIME PO CST TIM IN] 2 LAT IN] Z LONG
90.00 13 48 lI 1238.69 10.02 345.14 263.90 116.62 14 8 50 638.7 13.52 338.21
90.00 :6 43 36 f_53.81 24.42 309._5 269.58 104.79 16 54 40 63.8 26.22 301.04
100.00 i4 39 0 1074.55 7.33 331.65 262.46 119.06 14 56 55 474.6 11.15 324.94
100.00 18 35 28 5591.23 27._8 261.4I _70.38 102.49 2t3 8 39 4991,2 28.83 252,91
110.00 14 55 24 1023.09 2.13 324.55 _59._5 124.12 15 I2 27 423.1 6.59 318.30
110.00 _ 35 34 52f5.45 33.39 234.17 271.62 97.79 22 2 29 4615.4 34.11 724.95
CIrFERENTIAL cOq'RECTIONS MIO-CCW.N_E EXECUTION ACCURACY C,RSIT CETERMINATION ACCURAC_
TDE -.6397 TRA-1.8069 TC3 .0667 BAU .2fl84 S(,T 2405.5 SGR 3896.1 SG3 386.0 ST 1000.0 SR lJl.O SS 873.1
RCE -,3157 RRA-2.9835 Re3 .8436 FAU .02835 _T ,9596 _ -.9995 RTF -.9658 CRT .8741 CRS .9957 CST .9157
F_E .4809 FRA 3.4102 FC3 -.9630 89 14596 5G8 4578.9 R23 -.0539 R|3 -.9984 LSA I739.6 MSA 393.] 558 1.9
_DE ,7t34 _RA 3.4880 8C3 .8462 FSP -1232 ._.,| 4541.9 .S(,2 580.3 TMA 58,79 ELI 1507,0 EL2 383,8 ALF 90.68
722
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69_
LAUNCH CATE NOV 27 1968 fLIGHT TIME 166.00 ARRIVAL DATE MAY IH 1969
HELIOCENTRIC CONIC
RL 147.60 LAL .00
RP 108.58 LAP .26
RC 63.000 GL -14.80
PLANE TOEENTRIC CONIC
C3 15.756 VHL 3.969
LNCH ATMTH LN_H TIME
90.00 9 L:'O 9
90.00 L_] 8 59
tOO.D0 10 39 18
IOO.OO 21 32 31
liD.DO II 42 33
110.00 22 45 46
OIFFERENTZAL CCRRECTICNS
TCE -.4fl60 TRA-I.2771 TC3 .0(W_4 BAU .HBO0
ROE -.5298 RRA-2.2302 RC3 1.3273 FAU .06310
fOE 1.5060 fRA 5.6467 FC3-}.4674 BSP 12782
80E .7189 _A 2.5700 BC3 1.3291 FSP -2391
LAUNCH DATE MOV 27 1968
DI5TANCE 437.933
L(_. 64.8? VL 27.788 GAL 5.32 AZL 9Z.I0 PICA 187.16 .S_4A I29.34 ECC .16844 IN£ ?.0991 VI 30.186
LOP 251,98 VP 37.661 GAP -2.98 AZP 87.92 TAL 151.90 TAP 339.07 R(A 107.55 APO 151.12 VH 34,900
GP 47.07 ZAL 43.44 ZAP 63.82 Et5 330.88 ZAE 135.70 ETE 79.68 lAD 96.85 ET( 153.27 CLP -49.62
CLA -4.64 RAL 27.18 RAO 6567,6 VEL 11.7|1 P7H 2.06 VHP 4.895 OPA 47.70 RAP 355.80 ECC 1.2593
L-I TIME IN| LAT IN| LONG IN| RT A._C IN| AH'NTH IN| TIME PO CST TIM IN| 2 LAT INJ 2 LONG
2014._7 -|4.27 29._ 244.01 114.72 9 53 43 1414.6 -10.81 22.22
4947.34 21.62 216.14 245.85 71.26 21 31 27 4347.3 18.86 208.55
1759.21 -15.22 9.96 243.54 1|6.04 |1 8 37 1159.2 -11.59 3.04
4677.93 22.61 195.95 245.48 69.9! 22 50 29 4077.9 19.67 188,38
1561.22 -|7.74 353,54 242.J5 1|9.7| I2 8 34 961.2 -13.65 346.81
4448,69 25.26 177,37 244.31 66.16 23 59 55 3848.7 21._2 169.91
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATIL"/q ACCURACY
56T 1978.8 ,%R 3482.4 863 768.8 ST 894.5 5R 1234.8 55 1386.7
RRT .9530 RRF -.9996 RTF -.9541 CRT .9726 CRS .9984 CST .9842
S(_ 4005,4 _3 -,_5 R|3 -.9973 LSA £'053.8 M5A 171.2 558 5.4
561 3970.7 SG2 52_.7 THA 61.0| ELI 1515.2 EL2 169.5 ALF 54.32
FLIGt,_T TIME 1i':18.00 ARRIVAL DATE MAY 14 1969
HELIOCENTRIC CONIC
RL J47.60 LAL .00
RP 108.62 LAP .07
RC 65.076 GL -3.00
PLANE TOCENTRIC CONIC
C3 14.409 VHL 3.796
LNCH AZMTH LN_H TIME
90.00 7 41 3
9O.OO 21 15 7
1(30.00 9 5 26
100.00 22 3} 28
110.00 10 L'O 40
|I0,00 23 34 40
OIFfER_N71AL CORRECTIONS
TOE -.4257 TRA-I.OO27 TC3 -.0259 BAU .2464
RCE -.6091 RRA-J.81_8 RE3 1.2788 FAU .08868
fOE Z.7559 FRA 7.3136 FC3-5,3279 88P 11215
BDE .743I 0RA 2.0716 8C3 |.2791 FSP -3348
DISTANCE 444,395
LOL 64.8_ VL 27.809 GAL 5.26 AZL 90.41HCA 190.33 SMA 129.48 ECC .16684
LOP 255.15 VP 37,666 GAP -2.32 AH'P 8g.60 TAL 151.90 TAP 342.23 RCA 107.88
GP 37.58 ZAL 41.22 ZAP 63.09 ETS 339.29 ZAE J45.13 ETE 81,97 ZAC 99.77
IN(: .4075 VI 30.186
APO 151.08 V2 34.889
ETC 155.72 CLP -55,17
OLA 6.AI RAL 23.04 RAO 6567.6 VEL IJ.653 PTH 2.05 VHP 4.087 OPA 38.84 RAP 1.05 ECC 1.2371
L-I TIME IN| LAT IN| LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IN| 2 LAT INJ 2 LONG
23)6.94 -LP'Z.}8 49.52 240.84 |07.82 8 _0 2 |738.9 -19.73 41.84
4582.97 12.07 I95.69 2_.46 64.|9 22 31 30 3983.0' 8.50 186.83
L_66.74 -23.36 29.|4 _40.48 109.2fl 9 39 53 1466.7 -20.53 21.49
4330.40 |3.00 174.64 237.99 62.84 23 45 35 3730.4 9.25 167,85
1831.33 -25.98 10.13 239.37 |13.04 l0 51 1I 1231.3 -22.63 2.60
4l_8.57 15,45 158._ Z_,58 59.12 24 43 }9 3538.6 13.24 152.10
MI0-COUR._E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
567 1653.2 56R 30¢=0.9 563 1083.0 57 788.5 5R 1236.3 55 1882.8
RRT .94|7 RRF -.g994 RTF -.9418 CRT .9932 DR5 .9984 £5T .9981
$66 3478.8 R_3 -,07_8 R13 -.9968 L5A 2385.0 MSA 81.4 554 lZ.I
561 3443.5 562 494.4 THA 62.42 ELI 1464.3 EL2 77.3 ALF 57,55
LAUNCH CATE NOV 27 1968 FLIGHT TIME 170.00 ARRIVAL DATE MAY 16 1969
HELIOCENTRIC CONIC
RL 147.60 LAL .00 LOt. 64.82 VL
RP 108.65 L_P -.II LOP 258.33 VP
RC 67.198 GL 3,60 GP 31.49 ZAL
PLANE TOCENTRIC CONIC
£3 14.Z14 VHL 3.770
LNCM AZMTH LNCH TIME
90.00 6 41 53
90.00 21 54 38
lOO.O0 8 9 41
100,00 23 9 31
liD.D0 9 32 29
llO.OO 0 7 8
DIFFERENTIAL CORRECTION5
TOE -.3447 TRA -.7612 TC3 -.J523 BAU .2225
RCE -.6213 RRA-1.5487 RC3 1.1612 FAU .10841
foE 3.9229 fRA 8.5631 fC3-6.6032 BSP 9891
6DE .7105 BRA 1,7256 BC3 1.1711 fSP -4147
LAUNCH DATE NOV 27 l'_l
015TANCE 450.841
27.826 GAL 5.22 AZL 89.51HCA 193,51 SMA 129.60 ECC .16551 INC .4904 Vl 30.186
}7.669 GAP -2.06 AZP 90.48 TAL 151.88 TAP 345,39 RCA 108.15 4PO 151.06 V2 34.878
41.24 ZAP 65.09 ET5 345.49 ZAE 151.18 ET£ 86.10 ZAE I00.86 ETC 157.76 CLP -60.40
CLA 12.55 RAL 20.58 RAO 6567.6 VEL 11.645 PTH 2.04 VHP 3.666 0PA 32.72 R4P 3.00 ECC 1.2339
L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A_MTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
2536.48 -25.86 62.93 240.25 10!.97 7 24 9 1936.5 -23.95 54.79
4379.39 5.80 182.02 235.85 62.23 23 7 38 3779.4 2.04 175.36
2253.32 -26.95 41.83 239,97 103,45 8 47 14 1653.3 -24.83 33.67
4137.79 6.78 163.72 235.31 60.82 24 18 _9 3537.8 2.84 157.15
1994.2'0 -29.84 21.25 239.07 107.51 10 5 44 1394.2 -27.15 13.09
3969.66 9.35 149.40 233.75 56.97 I 13 18 3369.7 4.93 143.09
MI0-COURSE EXECUTION ACCURACY L_GIT DETERMINATION ACCURACY
56T 1300.9 56R 2733.5 563 J333.1 5T 633,2 SR I189.? 55 2274.4
RRT .9145 _ -.9_9(] RTf -.9143 CRT .9980 DR5 .9980 CST .9996
_WD27.2 R"d3 -.0702 RI3 -.9965 LSA 2642.8 M5A 66.4 5SA 16.1
861 2988.7 562 481.5 THA 65,81 ELl I347.2 EL2 35.6 ALr 62.00
FLIGHT TIME 172.D0 AREIVAL DATE MAY 18 1969
HELIOCENTRIC CONIC
RL 147.60 LAL .(X]
RP 108.68 LAP -._0
RC 69,360 GL 7.75
PLANETOCENTRIC CONIC
C3 14.276 VHL 3.778
LNCH AZMTH LNCH TIME INJ LAT
90.00 6 O 49 -27.42
90.00 _2 22 51 1.48
1(30.00 7 3) 23 -28.64
10G.OO 23 34 59 2.56
liD.DO 9 O ! -31.82
110.00 O 26 45 5.31
DIFFERENTIAL CORRECTIONS
TOE -._348 TRA -.5196 TC3 -.3047 BAU .2086
RDE -,6(]75 RRA-I .3666 RE3 I .0497 FAU .12371
FDE 4.9742 FRA 9.5545 FC3-7.5024 8SP 8643
B0E .6513 BRA 1.4621 BE3 1.0930 FSP -4802
0ISTANCE 457.267
LOL 64.82 VL 27.84J GAL 5.19 AZL 88.93 H(A I_.68 .948 ]29.71 ECC .16445 INC I._526 VJ 30.186
LGP 261.50 VP 37,670 GAP -l.61 AZP 91.01 TAL 151.84 TAP 348.52 RCA 1_8.38 APO 151.04 V2 34.867
GP 27.28 ZAL 41.71 ZAP 68.58 £TS 350.|5 ZAE |55.19 ETE 92.71 7AC 100.80 ETC 159.50 CLP -65.73
OLA 16.39 RAL 18.97 RAD 6567.6 VEL 11.647 PTH 2.04 VHP 3.4_I OPA 28.13 RAP 3.40 ECC 1.2349
L-I TIME IN| LONG INJ RT ASC IN| AH"MTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
2673.17 72.63 240.22 97.36 6 45 22 _73.2 -26.12 64.H0
4244.61 174.47 _34.81 61.72 23 33 36 3644.6 -2.3t 167.84
2381.13 50.95 240.02 98.94 8 || 4 1781.1 -g7.11 42.48
4011.88 156.76 234.2J 60.21 24 41 51 3411.9 -1.43 1SO.Ha
2103.79 29.J7 239.]0 I03.21 9 35 5 |50).8 -29.67 20.61
3861.99 143.68 232.50 56.18 I }I 7 3262.0 .83 t37.46
MI_-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
56T 924.4 S,GR 2478.7 563 J538.6 5T 433.1 SR 11_6.6 55 2586,1
RRT .8378 RRF -.9984 RTF -,8374 CRT .9993 CRS ,9974 CST .9973
._ 2645.5 R23 -.0580 RI3 -.9967 LSA 2852._ M5A 77.9 554 15.1
561 2601.4 562 480.9 THA 72.01 ELI 1206.9 EL2 15.3 ALF 68.98
223
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69 J
LAUNCH CATE NOV _7 ]96_ FLIGHT TIME 174.00 ARRIVAL CATE MA_ ZO 19E9
HEL|_ENTR]C CONIC
RL 147.60 LAL .OO
RP |0_,7_ LAP -.49
RC 7J.560 GL |0.58
PLANE T_ENTRIC CONIC
E3 14.416 VHL 3.797
LNCH ATMTH L_H TIE
9(].00 5 29 47
9(].00 Z? 45 0
IO_.OO 7 Z 48
100.00 23 54 41
OlSTAN(E 463.671
LOL 64.82 VL 27.853 GAL 5.11AZL 88.56 P_A 199.86 5NA 129.79 E(( .16365 INC 1.4394 Vl 30.186
LC_3 ?64.67 VP 37.670 GAP -1.18 AZP 91.35 TAL J51.77 TAP 351.63 RCA 108,55 Also 131.03 V? 34.858
GP 24.16 ZAL 42.19 ZAP 72.94 ETS 353.74 ZAE 157.69 ET£ 101.67 ZAC 99.99 ETC 161.OZ (LP -71.24
CLA 19.01RAL 17,86 RAC 6561.6 VEL 11,65] PTH 2.05 VHP 3.220 0PA 24.39 RAP 2.9l £CC 1.2372
L-I TINt INJ LAT INJ LONG INJ RT A,_ ZNJ A_4TH INJ TIMe PO CST TIN INJ ? LAT [NJ 2 LONG
2776,24 -28.10 80.09 240.33 93.67 6 16 3 2176.2 -27.29 71.57
4145._3 -1.71 I68,96 2_4.44 61.73 23 54 6 3545.8 -5,48 167.30
2476,29 -29.45 57.91 240.21 95.37 7 44 4 1876.3 -28.40 49.26
3921.O1 -.52 151.77 233.78 60.11 25 0 2 3321.0 -4.50 I45.Z4
II0.00 8 36 20 2183
llO,OO 0 41 33 3786
CIFFERENTIAL CCRR1ECTIONS
TC£ -.0963 TRA -.2687 TO3 -
ROE -.5786 RRA-I.2274 RC3
FDE 5.8820 FRAI0.3336 FC3-8
BOE .386§ BRA 1.2565 BE3 I
LAUNCH OATE NOV 27 196_1
.63 -37.90 35.14 239.6? 99.83 g 12 44 1583.6 -31.20 26.33
.43 2.43 139.72 231.93 55.89 | 44 40 3186.4 -2.06 133.57
MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATX_ ACCURACY
.4756 BAU ._059 ,%T 579,2 _ _64.6 $63 17_4.9 ST 194.4 SR 1057.7 Ss ?827,5
,9368 FAU .1_8 RRT ,5374 Rt_ -,9975 RTF -.5358 CRT .9884 CRS .9965 CST .9740
.1726 _,f_P 7541 ,f_ 2337.5 _3 -.0_6 RI3 -._970 LSA 3022.0 M$A 91 .8 SSA 14.0
.0685 FSP -5362 SGI LP"_6.9 $62 483.7 THA 81.B0 ELI 1070.1 EL2 29.1 ALF 79.65
FLI_4T TIE 176.0(3 ARRIVAL 0ATE HAY 2_ 1969
H£LIO(ENTRIC CONIC 01STANCE 470.054
RL 147.60 LAL .{30 LOL 64.82 VL _7.863 GAL 5.16 AZL 88.28 HEA L_03.03 ._WA 129.86 £CC .16312 INC 1.7234 Vl 30.I_6
RP 108.74 LAP -.67 LOP 267.84 VP 37.668 GAP -.74 AZP 91.59 TAL |51.67 TAP 354.70 RCA |08.68 APO 151.04 V2 34.848
RC 73.792 GL 12.62 GP 2J.71 ZAL 4Z.60 ZAP 77.85 £TS 356.57 ZA£ |58.84 ETE 112.97 ZAC 98.66 ETC 162.33 CLP -76.91
PLAN[TOCENTRIC CONIC
C3 14.589 VM,.. }.820 DLA £'0,92 RAL 17.07 RAO 6567.6 VEL 11.661 PTH 2.05 VHP 3,094 CPA 21.17 RAP 1.87 ECC 1.2401
LN4_ ATMTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ A?)4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 5 4 59 2858._ -Z8.31 86.13 240.50 90.66 5 52 38 2258.9 -27.92 77.48
90.OO 23 3 3_ 4068.5_ -4.19 164.64 234.43 61.97 24 11 19 3468.5 -7.91 157.93
JGO.OO 6 40 19 2551.47 -29.BO 63.47 240.45 9_.46 7 22 51 195i.5 -29.14 54.7?
1OO.00 0 14 48 3851.16 -2.89 147.94 233.71 60._3 I 18 59 3251.2 -6.83 141.37
110.00 8 I8 12 2245.26 -33._2 39.84 240.09 97.11 B 55 37 1645.3 -32.18 30._7
110.OO 0 53 25 37_.13 .28 136.79 231.73 55.82 I 55 35 3130.1 -4.21 130.57
CIFFERIENTIAL CORRECTIONS MIO-EOU_E £_CUTION ACCURACY ORBIT 0£TERMINATION ACCURACY
TOE .0660 TRA -.00_4 TC3 -._2 BAU .2141 $6T 516.4 5_R 2074.1 $63 I833.7 ST I00.3 SR 973.1 SS _012.9
ROE -.5411RRA-J.JI33 RE3 .8746 FAU .14536 RRT -.3686 RRF -.9962 RTF .3731 CRT -,8047 CRS .9952 CST -.8570
FOE 6.6432 FRAIO.9231FC3-8.6_62 BSP 6635 566 _137.4 R"Z3 .0158 RI3 -.9961 LSA 3166.0 MSA 103.9 SSA 13.3
80E .54_1 BRA 1.1134 BC3 1.0977 FSP -5811 $61 2083.3 $62 477.9 THA 95.54 ELI 976,5 EL2 59.3 ALF 94.76
LAUNCH _ATE NOV 77 1968 FLIGHT TIME 178.O0 ARRIVAL DATE M_Y 24 1969
HELIOCENTRIC CONIC 01STANCE 476.415
RL |47.60 LAL ,00 LOt. 64.82 VL 27.870 GAL 5.17 A?L 88.06 HCA 206.20 SMA I_9.91 ECC .16283 IN( 1.94_3 VJ }0.186
RP 108.77 LAP -.86 LOP 271.00 VP 37.665 GAP -._2 AZP 91.74 TAL 151,55 TAP 357.75 RCk J0_.76 APO 151.07 V2 34.839
RE 76.053 GL 14.15 GP 19.68 ZAL 42.91 ZAP 83.12 ETS 358.85 ZAE 158.70 ETE 124.68 ?AC 96.9_ £TC J63.46 CLP -82.69
PLANE TO(ENTRIC CONIC
C3 14.789 VHL 3.846 CLA 22.37 RAL 16.51 RA0 6567.6 VEL 11.669 PTH 2.05 VHP 3.0ll CPA IB.27 RAP .49 ECC 1.7434
LNEH ATMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT A,_ INJ AS'NTH INJ TIME PO CST TIM INJ 2 L4T INJ Z LONG
90.00 4 44 25 2928.20 -28._6 91.20 240.70 88.12 5 33 13 237H.? -78.27 87.53
90,00 23 19 39 4005.26 -6.21 161.08 234.65 62.32 ?4 26 24 3405.3 -9.87 154.31
10(3.00 6 22 2 2613.47 -29.89 68.07 240.73 90.04 7 5 35 2013.5 -79.57 59.28
10_.00 0 28 39 3795.2? -4.77 144.86 233.87 60.46 I 3! 54 3195,2 -8.67 138,24
liD.D0 8 3 5J 2294.91 -33.88 43.68 240.53 94.87 8 42 6 1694.9 -32.83 34.60
llO,OO i 3 19 3686.55 -J.39 134.51 2_|'76 55.84 2 4 45 _86.6 -5.86 i2_.28
CIFFERENTIAL CORRECTIONS MI0-COLM_ EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY
TOE .2486 TRA .2601 TC3 -.8585 BAU .2322 $6T 865.3 56R 1894.0 $63 1920.8 ST 391.6 SR 886.3 SS 3140.9
ROE -.495_ RRA-I.0126 R(3 .8014 FAU .|5199 RRT -.83_4 RR_ -.9945 RTF .8388 CRT -.96_5 CRS .9933 CST -.9893
r0E 7.2252 FRAII._O20 FC3-8.8974 BSP 6104 .T_ _8_.3 R'23 .0680 R13 -.99_4 LSA 3284.9 MSA 114.5 SSA 1?.9
802 .5546 (3RA 1.0435 BC3 1.1744 FSP -6161 $61 2033.8 $62 446.5 THA 111.93 ELI 964,5 EL2 92.3 ALF 113.35
LAUN(H OATE NOV 27 1968 FLIGHT TIME 180.00 ARRIVAL GATE MAY ?6 | 969
HELIOCENTRIC CONIC DISTANCE 482.754
RL 147,60 LAL .(30 LOL 64.82 VL 27.875 GAL 5._ AZL 87._ H(A
RP 108.80 LAP -1.04 LOP 274.17 VP 37.66_ GAP .!1 AZP 9J.84 TAL
RC 78.340 GL 15.33 GP 17.93 ZAL 43.12 ZAP ._.39 ETS .70 ZAE
PLAMETOCENTRIC CONIC
C3 15.016 VHL }.8"F_DLA _3._0 RAL 16,13 RAO 6567.6 VEL 11.679 PTH
LNCH A_MTH LNCH TIME L-I TiME INJ LAT INJ LONG INJ RT A,_C
90.00 4 26 54 2988.39 -28.0§ 95.59 240.95
90.00 _3 34 8 3951.87 -7.89 158.05 235,04
100.00 6 6 48 2666.28 -29.83 72.00 241.06
I00.0_ 0 aO 51 3749.21 -6.31 142.31 234.19
110.00 7 52 18 _336.22 -34.07 46.89 241.02
110.O0 ] ;i 51 3652.04 -_.70 132.71 231.95
OIFFERENTIAL CCRRECTIONS
TOE .4442 TRA .5315 TC3-1.0589 BAU .2585
ROE -.4448 RRA -.9_6 RE3 .7326 FAU .15560
FOE 7.6184 FR411.4692 FC3-8.9709 BSP 6087
BOE .6286 BRA 1.0630 BC3 1.7876 FSP -6395
L;_09.37 ,944 i29.95 £Cc .16778 IN( 2.1153 Vi 3_.186
151.39 TAP .76 RCA 108.80 APO 151.10 V? 34.831
157.45 ETE 135.52 ZAC 95.11ETC 164.41 CLP -88,5|
2.05 VHP 2.965 CPA 15.61 RAP 358.91ECC J.247|
INJ AZMTH INJ TIME PO (ST TIM INJ _ LAT INJ 2 LONG
85,93 5 16 42 2388.4 -28.32 86.93
6_.72 _4 40 O 3351.9 -11.48 151.??
87.97 6 51 14 2066.3 -29.79 63.19
60.72 i 43 21 3149.2 -10.17 135,64
92.98 8 31 14 1736.2 -33.28 37.74
55.91 _ 12 43 3052.0 -7.16 176.46
ORBIT 0ETERMINATION ACCURACY
ST 705.8 SR 794,4 SS 3216,7
CRT -.9754 CRS .9905 CST -.9963
LSA 3385.4 HSA 123.5 SSA 17.7
ELI I056.? EL2 117.1ALF |31.53
NI0-COL_._ £_ECUTION ACCURACY
$6T 1356.Z $6R 1719.9 $63 1964.9
RRT -.9303 RRIr -.9921RTF .9387
2190.3 R'?3 .0978 R13 -.988_
$61 2153.9 $62 397.3 THA 127.77
?24
JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 4 1968-69,
1 r..
LAUNCH CATE NOV Z7 1968 FLIGHT TII4E 182.00 ARRIVAL CATE MAC 28 1_69
HELIOCENTRIC CONIC DISTANCE 489,071
RL 147,60 LAL ,OD LOt. 64,,q_ VL 27,879 GAL 5,2_ AZL 87,74 HCA
RP lOB,B? LAP -I,21 LOP 277,33 VP 37,657 GAP ,_ AZP 91,90 TAL
RC 80.651 GL 16,25 GP 16,38 ZAL 43,24 ZAP 94,11 ETS 2,21 ZAE
PLANE TC(FNTRI C CONIC
C3 15.273 VHL 3.908 OLA 24.41 RAL 15.90 RA0 6567.6 VEL 11.690 PTH
LNCH AZMTH LNCH TII_ L-I TINE INJ LAT
90.00 4 11 41 3042.05 -27.73
90.00 23 47 28 3_5._3 -9.31
10(3.00 5 53 56 2712.37 -29.67
10(3.00 O 51 50 3710.74 -7.39
110.00 7 42 54 2371.48 -34.I6
110.00 1 19 _ 3624.39 -3.76
OIFFER1ENTIAL CORRECTIONS
TOE .6472 TRA .S0|4 T(3-1.2366 BAU .2905
ROE -.3899 RRA -.8354 RE3 .6669 FAU .lfl61fi
FEE 7.8205 FR411.4362 FC3-8.8512 8_ ° 6613
B0E .7556 BRA I .1577 BC3 J .4226 FSP -6506
212.54 S_4 129.97 ECC .16798 INC ?.7581 V! 30.186
151.20 TAP 3.73 RCA 108.79 4PO 151.]6 v2 34.824
155.36 ETE 144.61 2'AC 93.16 £TC 165.17 CLP -94.29
2.06 VHP 2.951 0PA 13,15 RAP 357.27 ECC 1.2514
INJ LONG INJ RT AS_ INJ AZ)4TH INJ TINE PO CST TIN INJ 2 LATINJ ? LC_G
99.48 241.26 84.0O 5 2 23 2442.1 -28.27 90.86
155.42 235.56 63.14 24 52 34 33,05.8 -12.84 ]48.52
73.4| 241.45 86.J8 6 39 9 2112.4 -29.88 66.62
IA0,16 234.63 61.00 1 53 41 3110.7 -11.40 J33.45
49.64 241.56 91.35 8 22 25 1771.5 -33.59 40,44
131 ._°6 232.28 56.00 2 19 46 }024,4 -8,2D 174,99
MIC-COL_SE EXECUTION ACCURACY ORBIT 0ETERMINATIC_I ACCURACY
.qGT 1878.7 56R 1551.7 $6] 1967.1 ST 1025.2 SR 699,9 SS 3244.8
RRT -.9570 _ -.9687 RI"F .96116 CRT -.9743 ERS .9863 CST -.9980
2436.7 _3 .0967 RJ3 -.9870 LSA 3471.6 MSI, 131.5 SSA 12.5
SGI 2411.3 .f_2 3_0.7 THA 140.68 ELI 1234.4 EL2 131.0 ALF 145.93
LAUNCH OATE NOV 27 1_ FLIGHT Till[ 184.00 ARRIVAL CATE MAY 3_ 1969
HELIOCENTRIC CONIC
RL 147,60 LAL .00
RP lOS.B4 LAP -1 .39
RC 82.981 GL 16.98
PLANE TOCENTR I C CONIC
C3 15.564 VHL 3.945
LNCH AZ)4TH LNCH TII4_
90.00 3 58 I8
90.O0 0 3 33
100.00 5 43 0
IO0.O0 I I 52
110.013 7 35 14
110.0O I 26 7
Ol STAN(E 495.365
LOL 64.82 VL 27.880 GAL 5.29 A$'L 87.62 H(.A 213.70 D4A 129.98 gEE .16347 INC 2.3779 Vl 30.186
LOP 280.50 VP 37.651 GAP .94 AZP 91.93 TAL 150.97 TAP 6.67 REA 108.74 APO 151.22 V2 34.816
GP 14.99 ZAL 43.28 ZAP 9'9.59 ET5 3.44 ZAI_ 152.75 ETE 151.79 ZAC 91.23 ETC 165.77 CLP -99.93
GLA 25.15 RAL 15.78 RAO 6567.6 VEL 11.703 PTH 2.06 VHP 2.966 CPA 10.88 RAP 355,67 ECC 1.2561
L-I TINE INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIM[ PO CST TIM INJ _ LATINJ 2 LONG
3090.89 -27.33 103.00 241.62 82.28 4 49 49 2490.9 -28.11 94.42
_65.50 -|0._4 J_.J0 _.19 6_.57 1 8 18 3265.5 -14.01 146.14
2753.33 -29.45 78.44 241.90 84.60 6 28 53 2153.3 -29.88 69.66
3678.29 -8.6fl 138.34 235.19 61.28 2 3 10 3(378.3 -12.42 131.58
2402.18 -_,.18 52,04 242.16 89.94 8 15 16 1802.2 o33.81 42.81
_W'=OZ.$I -4.60 1_0.10 232.71 56.09 2 26 9 3002.2 -9.02 123.80
ORBIT OETERMINA TION ACCURACY
ST 1339.7 SR 605.9 SS 3232.5
CRT -.9684 CRS .9796 CST -.9987
LSA 3348.4 MSA 13_.7 554 1_.3
ELI 1463.8 EL2 138.2 ALF 156.12
CIFFERENTIAL CORR[CTICN$
rOE .8518 TRA 1.0657 TC3-1.4449 BAU .3258
ROE -.3332 RRA -.7567 RE3 .6035 FALl .15_7
F0E 7.8472 FRAIl.Z264 FC3-8.3423 BSP 7338
BOE .9147 BRA 1.3070 6C3 1.5659 FSP -6487
NIO-(.OUR_ EXECUTION kCCUR_CY
S(.T £398,7 SGR 1391.0 SC,3 1931.5
RRT -._4_ RRT" -._ RTF .9806
SG8 2772.8 R23 .0793 R13 -.9880
S_I 2754.2 $62 320,9 THA 130.34
L4UNCH 04TE NOV 27 1968 FLIGHT TIME 186.00 _RRIVAL DaTE JUN I I_u59
HELIOCENTRIC CONIC
RL 147,60 L4L .O0 LOL 64.82 VL
RP 108.86 LaP -1.56 LOP ?83.66 VP
RC 85,328 GL 17.54 GP 1].71 /AL
PLANETC_ENTRIC CONIC
C3 ]5.894 VHL 3.987
LNCH AZMTH LNCH TIME
90.00 3 46 _4
90.00 0 ]5 42
100.00 5 33 40
100.00 I 11 7
110.00 7 29 I
llO.O0 I 32 15
_IFFERENTIAL CORRECTIONS
TDE 1.0544 TRA 1.3225 TC3-1.6163 BAU .3622
RCE -.2774 RRA -.6_53 RC3 .5416 FAU .14779
FOE 7.7372 FRAI0.8866 FC3-B.0504 BSP 8726
B0E 1.0903 _RA 1.4894 BE3 1.7047 FSP -6326
GISTANCE 501.638
27.879 GAL 5.35 AZL 87.52 HCA 218.87 SMA 129.98 ECC .16409 INC ?.4806 vl 30.186
37.645 GAP 1.35 AZP 91.93 TAL 150.71 TaP 9.58 RCA 108.65 APO 151.30 V2 34.810
4}.24 Z4P 104.93 ETS 4.44 74E 149.86 ETE 157,30 Z4C 89.42 ETC 166.21 CLP-105.37
EL4 25.76 RAL 15.77 R40 6567.6 VEL 11.717 PTH 2.06 VHP 3.008 CP4 8.80 R4P 354._7 ECC 1.7616
L-[ TIME IN| LAT IN| LONG IN| RT ASC IN| A_MTH IN| TIME PO CST TIM IN| Z LAT IN| Z LC_G
3136.08 -26.87 106._3 242,06 80.72 4 38 40 2536,1 -27.88 97.71
3829.79 -11.62 151.03 236.94 63.99 | 19 32 3229.8 -15.02 144.00
2790.22 -29.18 81.15 242.43 83.20 6 _ 11 71_0._ -_9,81 72.40
3650.88 -9.55 136.80 235.85 6J.54 2 11 57 )050.9 -13,78 130,00
2429.32 -34.16 54.16 242.84 88.68 8 9 31 1829.3 -33.97 44,92
3584.55 -5.?7 129.17 233.25 56.18 2 32 0 ?984.5 -9.68 127.86
MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION 4CCUR4CY
,SGT 2900.2 SC,R 1241.4 SC,3 1866.4 ST 1642.8 SR 516.4 SS 3192.1
RRT -.9633 RRF -.9770 RTF .9862 ERT -.9574 CRS .9688 CST -.9991
S_ 3154.7 R_3 .0602 R13 -.9895 LSA 3624.1 MS4 145.0 SSA 17.2
S6I 3139.7 S62 507.7 THA 157.36 ELI 1716.1 EL2 142.7 4LF 163.13
LAUNCH (]ATE NOV 27 1968 FLI_-IT TIME 188.0O ARRIVAL C4TE ION 3 1969
HELIOCENTRIC CONIC
RL 147.60 LAL .0O
RP 108.88 LAP -1.72
RE 87.691 GL 17.97
PLANETC(ENTRIC CONIC
C3 16.265 VHL 4.033
LN(_/4 AZHTH LN_H TIME
90.00 3 35 45
90.00 O 27 1
100.0O 5 25 46
1130.00 I 19 41
110.00 7 24 3
IIO.0O 1 37 53
OISTAI_E 507.887
LOL 64.82 VL 27.877 GAL 3.43 A$'L 87.43 H_A 222.03 SHA 129.96 ECC .16499 IN( 2.5701 Vl M).186
LOP 286.82 VP 37.638 GAP 1.75 _ZP 91.91 TAL 150.41 TAP 12.44 R(_ 108.52 APO 151 .40 V2 34.804
GP 12.33 ZAL 43.13 ZAP 110.05 ETS 3.25 7AE 146.89 ETE 161.48 7AC 87.80 ETC 166.51 CLP-110.56
OLA 26.27 RAL 13.86 RA0 6567.7 EL !1.732 PTH 2.07 VHP 3.075 0PA 6.93 RAP 352.84
L-I TIME IN| LAT IN| LONG IN| RT A,_C IN| AZMTH IN| T|ME PO CST TIM IN| 2 LAT
3178.42 -26.37 109.23 242.56 79._'] 4 28 44 2578.4 -?7.58
3797.97 -12.36 149.16 237.78 64.41 I 30 19 3198.0 -15.90
2823.75 -28.88 83.60 _4_.03 81.95 6 12 50 22?3.8 -29,70
3627.87 -10.29 135.50 236.60 61.78 2 21] 9 3027.9 -13.98
2453.63 -34.11 56.05 243.59 87.56 8 4 57 1853.6 -34.07
3570.76 -3.79 128.45 233.88 56._5 2 37 24 2970.8 -10.19
DIFFERENTIAL CORRECTIONS
TDE 1.2490 TRA 1.5673 T(3-1.7696 BAU ,3991
ROE -,2219 RRA -.6198 RE3 .4863 FAU ,14061
FOE 7.4900 FRAIO.4269 FC3-7.4843 BSP 10027
BOE 1.2685 BRA 1.6854 BC3 1.8352 FSP -6108
MI0-COURS4E EXECUTION ACCURACY
SGT 3369.2 SGR 1103.4 SG3 ]776,0
RRT -.9570 RRF -.9675 RTF .9893
3545.3 R23 .0444 R13 -.9909










ST 1924.9 SR 431.6 SS 3118.8
CRT -.9380 CRS .9506 CST -.9997
LSA 3687.2 MSA 151.] $54 12.1
EL| 19457.2 EL? 146,4 ALF 168.05
225
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_
LAUNCH CATE NOV 27 1968
HEL]CXZENTRIC CONIC
RL 147.60 LAL .DO
RP 108.9_ LAP -I,98
RE 90.065 CL 18.30
PLANE TOCENTRIC CCIWIC
C3 16.684 VHL 4.085
LN_H A_HTH LNCH TIME
9O.00 3 26 12
90.DO 0 37 54
JOO,OO 5 19 8
100.00 I Z7 40
110.00 7 20 I1
110.00 1 4] 6
FLIGHT TIME 190.00
0ISTANCE 514.113
LOL 64.82 VL 27,873 6AL 5,53 AZL 87,35 HCA 225,Z0 _:_WA
LOP 289.99 VP 37.630 GAP 2.16 AZP 91.87 TAL 150.08 TAP
GP 11,49 ZAL 42,96 ZAP 114,92 ETS 5.91 ZAE 143.97 ETE
ARRIVAL GATE JUN 5 1969
129.9J ECC .16612 INC 2.6492 v! 30.186
15.28 RCA 108.35 APO 151.52 V2 34.799
164.66 ZAC 86.41ETC 166.69 CLP-115.46
CLA 26,69 RAL 16.03 RAD 6567.7 VEL 11.750 PTH 2.07 VHP
L-I TIME INJ LAg INJ LONG INJ RT A..KC JNJ AZMTH INJ TIME
3218.46 -25.84 112.04 243.15 77.99 4 19 5I
3769.5A -13.39 147,49 238.71 64.81 I 40 44
_854.A3 -28.57 85.82 243.72 80.81 6 6 4_
3608.81 -10.90 134.41 237.44 61.99 2 27 49
2475.63 -34,03 57.77 244,43 86.55 8 J 27
3560.37 -6.19 127.90 234.59 56.31 2 42 26
OIFFEMENTIAL CORRECTIONS
TDE 1.6089 TRA 2.0258 TC3-2.D082 BAU .4691
RCE -.1195 RRA -.5101 RE3 .39_7 FAU .12249
roe 6.7736 FRA 9.3452 FC3-6.1826 OSP 126E10
• 6OE 1.6133 BRA 2.0871 Be3 2.0458 FSP -5489
OlFFERENTIAL CCRRECTIONS MIO-COUR_ EXECUTION _CCURACY
roe I .4340 TRA I .8007 TO3-1 .9014 8AO .4351 SGT 3801.5 SGR 979.9 SG3 1670.4
ROE -.I691 RRA -.5614 RC3 .4362 FAU .13L_07 RRT -.9456 RR¢" -.9543 RTF .9910
FOE 7.1575 FRA 9.90]I FC3-6.8535 8,SP 11347 SGe 3925.8 R23 .0333 R13 -.9919
6CE 1.4439 8RA 1.8862 BE3 1.9508 FSP -5822 561 3913.6 562 }09.6 THA 166.21
LAb_CH cArE NOV 27 1968 FLIGHT TIME 19_.00
HELIOCENTRIC CONIC 0iSTANCE 521].316
RL 147.60 LAL .00 LCL 64.82 VL 27.864_ GAL 5,64 AtL 87.28 P_A 228.36 ,94A
RP 108.91 LAP -2.0] LOP 293.15 VP 37.622 GAP 2.57 AZP 91.81 TAL 149.71 TAP
RC 92.449 GL I8.53 GP lD.53 ZAL 42.72 ZAP 119.49 ETS 6.44 ZAE 14I,I7 ETE
PLANE T(XTENTRIC CONIC
C3 17.153 VHL 4.|42 OLA 27.04 RAL 16.27 RAD 6567.7 VEL 11.770 PTH 2,08 VHP
LNCH AZHTH L_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH
90.00 3 17 38 3256.61 -25.27 114,68 243.81 76.78
90.00 0 48 25 3744.16 -14.12 143.g_ 239.74 65.L=0
100.00 5 13 40 2882.58 -28.25 81.85 244.50 79.79
100.00 I 35 5 3593.42 -11.39 133.53 _38.35 62.18
110.00 ? ;? 18 1495.71 -33,94 59.33 245.35 85.63
110.O0 1 47 56 3553.05 -6.46 I27.51 235.39 56.36 2 47
MID-CC_SE EXECUTION ACCURACY
,_T 4195.4 _ 811.6 _3 1556.9
RRT -.9289 RRF -.9363 RTF .992I
SGB 4285.0 R23 .02_? R13 -.9925
$61 427_._ 562 317.0 THA 169.02
3.164 OPA 5.27 RAP 351.7| ECC 1.2746








St 2183.5 _ 355.4 5S 3026.4
CRT -.9045 CRS .9191 CST -.9993
LSA 3745.5 MSA 156.8 SSA 11.1
EL| 2207.1 EL2 149.9 ALF 171.59
ARRIVAL CArE JUN 7' 1969
129.90 ECC .16749 IN( 2.7200 vl 30.186
18.07 RCA 108.14 APO 151.65 v2 34.195
167.10 ZAC 85.28 ETC 166.78 CLP-120.O5
3.273 OPA 3.83 RAP 350.82 ECC 1.Z823
INJ TI_ PC CST TIM INJ 2 LAT INJ 2 LONG
4 11 55 2656.6 -26.84 106.37
I 50 5D 3144._ -J7,35 138,79
6 I 42 2282.6 -29.37 79.23
2 34 58 2993.4 -15.03 |26.63
7 58 54 I895.7 -34.17 50.09
2953.1 -I0.84 |_1.15
ORBIT 0ETERMINATION A(EURACv
ST 2417.8 SR 289.7 55 Z922.Z
(RT -.8461 £RS ,8638 _ST -o9994
LSA 3800.3 MSA 162.1 SSA IZ.0
EL| 2430.2 EL2 153.6 ALF 174.19
LAUNCH 0ATE NOV 27 1968 FLIGHT TIME 194._0 ARRIVAL GATE JUN 9 1969
HELIL-_CENTRIC CONIC
RL 147.60 LAL .00
RP J08.92 LAP -2.18
RE 94,840 GL 18.68
PLANE TCwCENTRIC CCiqIC
C3 17.677 VHL 4._4
LNCH A_HTH LNCH TIME
90.00 3 9 59
")(3.00 0 58 36
100.00 5 9 18
tO0.O0 t 41 58
110.OO 7 15 18
1_0.00 1 52 28
01STANCE 526.495
LOL 64.82 VL 27.861 GAL 5.71 AZL 87.22 HCA 231.5_ SMA 1_9.85 ECC .16910 ]NC 2.7842 VI 30.186
LC,P 296.31 vP 37.614 GAP 2.97 AZP 91.73 TAL 149.3| TAP 20.83 RCA 107.89 APO J51.81 V2 34.791
CP 9.66 7AL 42.4) ZAP ]2].77 ETS 6.87 ZAE 138.56 ETE 168.98 lAG 84,42 ETC 166._I CLP-1_4.33
CLA 27,33 RAL 16.59 RAO 6567.7 VEL 11.792 PTH _.09 VHP 3.400 CPA 2.60 RAP 350.i6 ECC 1,2909
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC (ST TIM INJ ? LAT INJ ? LONG
3293.07 -24.68 1J7,J9 244.55 75.65 4 4 53 2693,! -26,41 J08,95
3721.65 -14.76 144.64 240.85 65.56 2 0 37 3121.6 -17.94 137.40
2908.43 -27.92 89.71 245.37 78.87 5 57 47 2}08.4 -29.17 81.13
3581.52 -I1.77 132.85 239.35 6Z.3_ 2 41 39 2981.5 -15.38 125.92
2514.18 -33.83 60.76 246.36 84.79 7 57 12 1914._ -34.18 51.53
3548.54 -6.63 127.27 _36.26 56.39 2 51 36 2948.5 -II.01 liD.9!
ORBIT OETERMINATION ACCURACY
ST _626.5 5R 236.5 ss 2810.3
CRT -.7449 CR$ .?666 CST -,9994
LSA 3850.2 MSA 167.1 SSA 12.1
ELI 2632.4 EL2 157.4 ALr 176.15
CIFFERENTIAL CORRECTIONS
TOE 1.7727 TRA 2.2374 TC3-2.0912 BAU .5011
ROE -.U735 RRA -.46_2 RC3 .3505 FAU .11259
FCE 6.3619 FRA 8.78]8 FC3-5.5143 8SP 13823
_CE 1.7742 BRA 2.2852 Be3 2.1201 F,SP -5133
MI0-COJRSE EXECUTION ACCURACY
SGT 4550.4 5GR 778.6 5G3 1441.1
RRT -.9059 RRF -.9125 RFF .9926
560 4616.5 R_3 .0_05 R|3 -,9929
SC,I 4605.0 S(,2 325,9 THA 171.15
LAUNCH CATE Nt_"_V27 1"]68 FLIGHT TIME 196.00 ARRIVAL GATE JUN 11 1969
HELIC(ENTRIC CONIC
RL 147.60 LAL .00 LOL 64.82 VL
RP J08.93 LAP -_.32 LOP 299.A7 VP
RE 97.236 GL 18.76 GP 8.88 Z_L
PLAI_I_TOCENTRIC CONIC
C3 18.263 VHL 4.274 DLA
LNCH AZMTH LNCH TIME L-I TIME [NJ LAT
90.00 3 3 14 3327.95 -24.07
90.00 1 8 24 3701.97 -15.31
100.00 5 6 1 2932.15 -27.60
100.00 I 48 18 3573.O0 -12.04
I10.00 7 14 6 2531.29 -33.72
110.OO I 36 4_ 3546.63 -6.70
OIFFERENTIAL CORRECTIONS
T_E 1.9286 TRA 2.4459 TC3-_,1460 BAU .5296
RCE -.0312 RRA -.4267 RC3 .3140 FAU .10218
FOE 5.9543 FRA 8.2466 FC3-4.8436 85P 14880
80£ 1,9188 8R4 2.4828 8C} 2.J6_9 FSP -4746
01STANCE 532.650
27.853 GAL 5.gl AZL 87.16 HCA 234.68 SMA 129.79 ECC .17094 INC 2.8430 vl ]O.186
37.605 GAP 3.38 AZP 91.64 TAL 148.87 TAP 23.56 RCA 107.61 APO 151.98 VZ 34.788
4_.08 ZAP 127.75 ETS 7.24 ZAE 136.15 ETE 170.44 ZAC 83.83 ETC 166.80 CLP-128.29
27.56 RAL 16.97 RAO 6567.7 EL 11.817 PTH 2.09 VHP 3=544 CPA 1,57 RAP 349.75 ECC 1.3006
INJ LONG INJ RT A,_ INJ AZ_ATH |NJ TIME PC CST TIM INJ 2 LAT INJ 2 LONG
119.57 245.38 74.61 3 58 42 2728.0 -_5.95 111.40
143.46 242.04 65.89 2 lO 6 3102.0 -18.44 136.18
91.39 246.33 78.04 5 54 53 2332.1 -28.97 82.86
132._ 240.41 62.43 2 47 31 2973.0 -15.64 125.42
62.08 247,45 84.01 7 56 18 1931.3 -34.18 52.87
1_7.|7 237.22 56.40 2 55 49 2946.6 =11.08 IL_0.81
MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
56T 4871.6 5GR 700.2 $4,3 1328.4 ST 2814.3 SR 198.3 SS 2699.6
RRT -.8759 RRF -.8819 RTF .9928 CRT -.5799 CRS .6062 CST -.9994
568 4921.7 R'_3 .0168 RI3 -.9930 LSA 3900.9 MSA 171 .9 SSA 12.?
•%I 4910._ S(,2 335._ THA 172.79 ELI 28J6.6 EL2 161.4 ALF 177.65
'_26
JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL. 4, 1968-69
LAUNCH CAT! NOV 27 J96H FLIGHT ,TIME 198.00 ARRIVAL OAT? JUN i] 1969
HELIOCENTRIC CLINIC
RL 147.60 LAL .00
RP 108.94 LAP -?.45
RC 99.636 GL 18.77
PLANETOCENTRIC CONIC
C} I8.9J5 VHL 4.349 CLA
LNCM AZHTH LNCH TIME L-I TIME IN! LAT
90.00 2 57 23 )36[.15 -23.45
90.00 J 17 46 5685.25 -15.77
lO0.OO 5 ] 45 2953.82 -77.28
100.00 I 54 5 3567.81 -[2.20
tlO.OO 7 13 40 2547.23 -33.60
110.00 ? 0 40 3547.[7 -6.68
CIFFERENTIAL CORRECTIONS
TC£ 2.0726 TRA 2.6467 TC3-Z.183[ BAU .5567
ROE .0082 RRA -.3930 RC3 .2829 FAU .0926[
FOE 5.5446 FRA 7.7266 FC3-4.2385 BSP J5899
8DE 2.0726 8RA 2.6757 8C3 2.2013 FSP -439J
DISTANCE 536.779
LO_. 64.82 VL 27.844 GAL 6.07 AZL 87.10 H(A 2}7.85 SMA ]29.73 ECC .17}04 IN( 2.8973 Vl 30.J86
LOP 302.63 VP 37.597 GAP 3.79 AZP 9[.54 TAL J48.40 TAP 26.25 RCA ]07.28 APO J52.]8 V? 34.786
GP 8.]8 ZAL 4].69 /AP 131.44 ETS 7.55 ZAE [33.95 ETE J7[.59 ZAC 83.50 £TC I66.75 CLP-]}1.96
27.75 RAL [7.41RA0 6567.8 VEL 1J.845 PTH 2,I0 VHP 3.702 CPA .72 RAP 349.56 ECC 1.3113
IN! LONG IN! RT 45C IN! AZMTH [NJ TIME P'O CST TIM IN! ? LAT IN! ? LONG
121.8(] 246.?9 73.66 3 53 24 276].1 -?5.47 ][3.71
142.45 24].3J 66.I7 2 ]9 ]! 3085.3 -18.86 135.[3
92.93 247.39 77.29 5 52 58 2353.8 -28.76 84,44
132,06 24[.54 62.50 2 53 33 2967.8 -15.79 ]25.11
63.31 248.64 83.29 7 56 7 1947.2 -34.]6 54.11
127.20 238.24 56.40 2 59 47 2947.2 -[J.06 J20.84
MIO-COIARS[. EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
5GT 5155.9 SGR 634.8 $63 1219.5 ST 2975.8 SR 176.0 SS 2584.4
RRT -.8380 RRF -.8434 RTF .9929 CRT -.3404 CRS .3708 CST -.9994
S[.AB 5|94.8 R23 .0140 RE3 -.9930 LSA 394],3 MSA 176.5 SSA IS.?
S,C,| 5183.4 S_2 344,5 THA I74.08 6L] 2976.4 EL2 J65.5 ALF 178.84
LAUNCH DATE NOV 27 1968 FLIGHT TIME L_90.00 ARRIVAL DATE JUN [5 [969
HELIOfENTRIC CONIC 01STANCE 544.883
RL 147.60 LAL .(30 LCI_ 64.82 VL 27.834 6AL 6.25 AZL 87.05 PICA 24[.0I S_A |29.66 ECC .17538 INC 2.948] v| 30.186
RP 108.94 LAP -2.58 LOP 305.79 VP 37.588 GAP 4.L:_O AZP 91.43 TAL J47.90 TAP 28.91 RCA [06.92 APO 152.40 V2 34.784
RC [02.038 GL [8.73 GP 7.56 ZAL 4J.25 ZAP 134.86 ETS 7.83 ZAE 131.96 ETE [72.5I Z4C 83.4[ ETC 166,70 CLP-135.57
PLANETC(ENTRIC CONZC
C3 19.64[ VHL 4,432 OLA 27.89 RAL I7.91 RAO 6567.B VEL ]J,875 PTH 2.1| VHP 3.875 OPA .06 RAP 349,59 ECC 1.3232
LNCH 4ZHTH LNCH TIME L-I TIME IN! LAT IN! L(_ IN! RT AS4: IN! AZMTH IN! TIME PO CST TIM IN! 2 LAT IN! ? LONG
90.00 2 52 33 3392.36 -22.84 123.88 247.29 72.79 3 49 5 2792.4 -24.99 [[5.87
90.00 I 26 34 3671,83 -I6.14 14J.63 244.65 66.4! 2 27 46 3071.8 -[9.!9 134.79
1OO.00 5 2 28 2973.52 -26.98 94,3! 246,53 76.62 5 52 2 2373,5 -28.55 85.86
100,00 i 59 19 3565.9I -|2,26 131.95 242.74 62.52 2 58 45 2965.9 -15.85 !25.00
]I0.00 7 13 54 2562.16 -33.47 64.46 249.9] 82,63 7 56 37 1962.2 -34.!3 55.28
JlO.O0 2 4 23 3550,03 -6.58 127.35 239.34 56.38 3 3 33 2950.0 -!0.95 I20.99
DIFFERENTIAL CORRECTIONS HIO-COUR.E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE 2.2074 TRA 2.843_ TC3-2,200! BAU .5816 S(,T 5408.5 SGR 58I.I SG3 I!17.2 ST 31!5.3 SR 169.9 SS 2471.0"
ROE .0449 RRA -.3637 RC3 .2555 rAU .08353 RRT -.792>0 RRF -.7969 RTF ,9928 CRT -.0644 CRS .0969 CST -.9994
FOE 5.1523 FRA 7.2409 FC3-3.6818 8SP 16834 ,S_B 5439.6 R23 .0IJ7 RI3 -.9929 LSA 3975.8 MSA J80.9 SS4 12.3
BOE 2.2079 6RA 2.8670 6C3 2.2!49 FSP -4051 S_! 5428.I f,G2 353.5 THA 175.!! ELI 3115.3 EL2 J69.6 ALF ]79.80
LAUNCH gATE NOV ?7 J968 FLIGHT TIME ?02.00 4RRIVAL DATE JUN 17 ]969
HELIOCENTRIC CONIC
RL ]47.60 LAL .D0
RP ]08.95 L4P -2.70
RE ]04.44l GL !8.63
PLANETOCENTRIC CONIC
C3 L:_O.448 VHL 4.522
LNCH AZHTH LNCH TIM([
90.00 ? 48 53
90.00 ! 34 35
IDO.O0 5 2 10
100.00 ? 3 59
IIO.OO 7 I4 48
llO,O0 ? 7 51
OISTANCE 550.959
LOL 64.82 VL 27.823 GAL 6.44 4ZL 87.00 HEA 744.17 SM4 ]29.58 ECC .]7799 INC ?.99§8 V! 50.J86
LOP 308.96 VP 37.578 GAP 4.62 4ZP 9!.3J TAL ]47.37 TAP 3|.54 RC4 ]06.5l 4PO ]52.64 v2 34.783









[8.45 RA0 6567.8 VEL 1!.909 PTH 2.|2 VHP 4.061 DPA -.45 RAP 349.82 ECC 1,3365
IN! LAT IN! LONG IN! RT ASC IN! AZMTH INJ T!ME PO CST T|M IN! _ LAT IN! 2 LONG
-22.25 !25.78 248.38 72.0] 3 45 54 2821.0 -24.50 ]17.83
-!6.40 !4!.D5 246.04 66.59 2 35 38 _62.3 -J9.43 ]33.69
-?6.69 95.56 ?49,78 76.02 5 52 2 239].3 -28.35 87.15
-i2.72 !32,03 243.99 62,51 3 3 26 2967.3 -I5.81 ]?5,08
-33.34 65.54 251.27 82.00 7 57 44 1976,2 -34.09 56.38
-6.38 !27.62 240.50 56.35 3 7 6 7955.1 -!0.76 12].27
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TCE Z.3354 TRA 3.0403 TC3-2.!973 8AU .6040 SGT 5633.9 S6R 537.8 $63 I022.6 ST 3236.2 SR 176.7 SS 2367.?
ROE .0789 RRA -.3382 RC3 .2312 FAU .07497 RRT -.7383 _ -.7424 RTF .9926 CRT .J836 CR$ -.[5J3 CST -.9994
FOE 4.7857 FRA 6.7945 FC3-3.]74I 85P 17670 548 5659.5 R23 .0097 R!3 -.9927 LSA 4006.2 MS4 185.0 SSA ]2.5
_OE 2.3368 8RA 3.0590 8C3 2.L_]94 FSP -3726 S(,J 5647.9 S62 361.9 THA 175,95 ELl 3236.4 EL? ]73.7 ALF .58
LAUNCH CA TE NOV 27 1968 FLIGHT TIME L_4.00 ARRIVAL _A TE JUN 19 ] 969
HELIOCENTRIC CONIC DISTANCE 557.007
RL 147.60 LAL .00 LCI.. 64.82 VL 27.811 6AL 6.65 AZL 86.96 HEA 247.33 S_4A !29.49 ECC .18088 INC 3.0410 VJ i'I.]86
RP 108.95 LAP -2.8J LOP 3!2.12 VP 37,569 GAP 5.05 AlP 91.17 TAL !¢6,8! TAP 34.]4 RCA 106.07 APO J52.92 V2 34.783
RC 106.844 GL 18.49 GP 6.51 ZAL 40,24 ZAP !40.98 ETS 8,35 ZAE ]28.55 ETE !73.84 ZAC 83.90 ETC J66.57 CLP-141.44
PLANETOCENTR!C CONIC
C3 Z1,_43 VHL 4.620 0LA 28.07 RAL I9.O5 RAD 6567.9 VEL 11.947 PTH 2.|3 VHP 4.259 CPA -.81 RAP 350.23 ECC ].35] 3
LNCH AFMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT AS_ IN! AZNTH IN! TIME PO CST TIM IN! ? L4 T IN! ? LONG
90.00 2 46 42 3446.13 -21.7I 127.42 249.58 71.36 3 44 8 2846.1 -24.06 119.54
90.00 I 41 ](3 3657.79 -t6.52 140.78 247.48 66.67 2 42 28 3057.8 -]9.54 133.40
]00.00 5 2 49 3007._ -26.43 96.67 251.12 75.49 5 52 56 2407.3 -28.16 88.30
lO0.O0 2 8 4 3571.86 -!2.08 132,29 249.30 62.45 3 7 36 297].9 -!5.67 125.35
liD.DO 7 16 J7 2589.59 -33.2! 66,56 252,72 81.4! 7 59 26 !989.6 -34.04 57.42
]IO.OO 2 !! 6 3562.33 -6.11 I28.00 24J.72 56.30 3 10 29 2962.3 -!0.50 121.66
DIFFERENTIAL CORRECTIONS MI0-COUR.E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TCE Z.4569 TRA 3.2376 TC3-2,177] 8AU .6241 SCT 5834,3 _ 503.3 S_3 935,7 ST 3339.4 _ 191.6 55 2?57.6
RCE .lifo RR4 -.3157 RC3 .2095 FAU .06703 RRT -.6775 RRF °.6809 RTF .9923 CRT .3709 CRS -.3400 CST -.9994
FCE 4,4448 FRA 6.3871 FC3-2,7189 8SP !8423 $68 5856.0 _3 .0080 RI3 -.9924 LSA 403!.0 MSA 189.0 SSA 12.5
BeE 2.4594 eRA }.2579 _C3 2.1871 FSP -3422 $6! 5844.3 .S(;2 569.6 THA !76.64 ELl 3340.2 EL2 ]77.9 ALF ].22
227
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH CATE NOV 27 1968 FLIGHT TIME 2[36.00 ARRIVAL CAT? JUN 2] 1969
HELIOCENTRIC CONIC DISTANCC 563.026
RL 147.60 LAL .00 LOL 64.8? VL 27.798 GAL 6.89 AZL 86.92 HCA _50.49 5HA 129.40 [CC .18405 INC 3.084! VI 30.186
RP 106.94 LAP -Z.l LOP 315.28 VP 37.560 GAP 5.48 AZP 91.03 TAL 146.23 T_P 36.7! RCA 105.59 APO J53.22 V2 34.784
RC 109.246 GL 18.31GP 6.06 2AL 39.68 2AP 143.72 ETS 8.60 ?AE 127.10 ETE 174.33 ZAC 84.43 ETC 166.52 CLP-144.16
PLANE TOCENTRJC CONIC
C3 22.338 VHL 4.716 0LA 28.11RAL ]g.68 RA0 6567.9 VEL I1.988 PTH 2.14 VHP 4.469 0PA -J.O5 RAP 350.8l ECC 1.3676
LN(J-I ATHTH LNCH TIN? L-I TIN? INJ LAT ZNJ LONG INJ RT ASC ;NJ AZNTH INJ T;14E PO CST TIM INJ 2 LAT ;NJ ? LONG
90.00 2 46 L_2 3466.48 -21.26 128.75 250.91 70.84 3 44 6 2866.5 -23.68 120.91
9(3.00 I 46 54 3659.46 -16.48 140.88 248.94 66.64 2 47 54 3059.5 -19.5D 133.51
|(30.00 5 4 22 3021.57 -26.18 97.66 252.56 75.03 5 54 43 2421.6 -27.98 89.32
100.OO 2 11 35 5579.60 -II.85 132.74 246.66 62.55 5 1! |5 2979.6 -15.44 |25.81
110.DO 7 18 18 2602,55 -53.08 67,53 254.25 80.85 8 | 41 2_O2.5 -33.99 58.4!
|ZO.OO 2 14 8 5571.60 -5.76 I28.49 243.01 56.25 3 I5 40 2971.6 -10.16 122.16
DIFFERI_NTIAL CCRRECTIONS NI0-COURS_ EXECUTION ACCURACY ORBIT OETERIAINATION ACCURACY
TOE 2.5760 TRA 5.4405 TC5-2.1365 8AU .6406 5GT 6016,0 _ 476.1 SG5 857.2 ST 3430.5 SR 210.2 SS 2161 .1
ROE .1411 RRA -.2958 RC3 .1895 FAU .05941 RRT -.6lll RRF -.6155 RTF .9920 CRT .5005 CRS -.47|5 CST -.9994
FOE 4.1574 FRA 6.025I FC5-2.3025 BSP 19044 _ 6034.8 R23 .0065 R15 -.99_93 LSA 4055.3 HSA 192.7 SSA J2.6
BOE 2.5799 8RA 5.4532 6C3 2.1449 FSP -5130 .%1 6023.1 SG2 576.4 THA 177.22 ELl 5452.1 EL2 181.9 ALF 1.76
LAt,JI_H DATE NOV 27 J'_
HELIOCENTRIC CONIC
RL 147.60 LAL .00
RP 108.94 LAP -5.00
RE 111.645 GL 18.09
PLANETOCENTRIC CONIC
C5 25.445 VHL 4.842
LNCH A?NTH LN(H TIHE
90.00 Z 48 IZ
9O,00 1 50 ?6
100,00 5 6 46
I{X].00 2 14 55
110,00 7 20 51






27.784 GAL 7,14 AZL 86,87 H_A
37,551 GAP 5.9"2 A2'P gO._O TAL
39.09 ZAP 146.27 ETS 8.87 ZA_
OLA 28,13 RAL








TOE 2.6872 TRA 3.6444 TC3-2.0882 8Au .6567
ROE .1701 RRA -.2776 RC3 .1718 FAU .05280
FOE 5.8490 FRA 5.6876 FC5-1.9498 85P 191574
8oE 2.6926 BRA 3.6549 8C5 2.0953 FSP -2B77
ARRIVAL DATE JUN 23 1969
253.65 ,SMA 129.30 ECC .18753 IN(; 3.1256 V| 30.186
145,61 TAP 39.26 RCA |05.06 APO 153.55 v2 34.785
125,8i ETE 174.75 ZAC 85.13 ETC 166.47 CLP-146.69
LAUNCH D4TE NOv 27 1968
_,35 RAO 6560,0 VIEL 12.054 PTH 2.15 VHP 4.691 OPA -1.16 RAP 551.54 ECC 1.3858
INJ LONG INJ RT ASC INJ A_._4TH INJ TII, IE PO CST TIH INJ 2 LAT INJ 2 LONG
129,68 252.36 70.48 3 46 13 2881.0 -23.40 12|.88
141,45 250.41 66.47 2 51 35 3068.4 -19.28 134.07
_,53 254.08 74,62 5 57 _ 2434.2 -27.81 543,22
133,36 248.06 6Z.21 3 14 23 2990.4 -15.12 126.45
68.46 255.87 80.52 8 4 25 20|4.6 _33.93 59.36
129.08 244.36 56.19 5 J6 40 2982.9 -9.74 122.76
MI0-C_.IR,_E EXECUTION ACCURACY ORBIT DETERI4INATION ACCURACY
SGT 6173.7 SGR 454.9 5_5 785.0 ST 3507.6 5R 2_0.5 SS 2066.3
RRT -.5404 RR_ -.5419 RTF .9916 CRT .5_)0 ORS -.5628 CST -.9994
6190.4 R"Z3 .0047 RI_ -.9916 LSA 4068.4 MSA 196.2 SSA 12.7
$61 6178.6 S_2 382.4 THA 177.71 EL1 5505.2 EL2 185.8 ALF 2.Z3
HELIOCENTRIC CC'_IC
RL 147.6O LAL .00
RP 108.93 LAP -3.08
RE 114.042 GL 17,83
PLANETO(ENTRIC CONIC
C5 24.670 VHL 4.967
LNCH AZNTH LNCH TI1_
9(3.00 2 52 12
90.00 I 52 5
16}0.00 5 9 58
1OO.00 2 16 58
110.00 7 23 51
110.00 2 19 34
FLIGHT TI14_.. 2|0.00 ARRIVAL DATE JUN 25 1969
DISTANCE 574.966
LOL 64.82 VL 27.769 GAL 7.42 AZL 86.83 HCA _56,81 _A 129.20 ECC .19132 INC 3.1658 V! 30.186
LOP 321.61 VP 37.542 GAP 6.57 AZP _.72 TAL 144.98 TAP 41.79 RCA 104.48 APO 153.92 v2 34,787
GP 5.31 7AL 58.46 2AP 146.66 ETS 9.15 ?AE 124.64 ETE 175.08 ?AC 85.98 ETC 166.43 CLP-149.07
DLA 28,11RAL








TOE 2.7954 TRA 5,85A9 TC3-2.0277 8AU .6707
ROE .1980 RRA -.2607 RC5 .1555 FAU .04674
rOE 3,5867 FRA 5.5862 FC3-1.6404 8SP 20259
80E 2.8024 I_RA 5,8637 8C3 2.0337 FSP -2645
LAUNCH OATE NOV _7 1968
21.O6 RAO 6568.0 VEL 12.085 PTH 2.16 VHP 4.925 DPA -I.17 RAP 352.40 ECC 1,4060
INJ LONG INJ RT 454_ |NJ AZNTH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG
1_.24 255.96 70.27 3 50 22 2889.6 -25.24 122.46
142,42 251.88 66.18 2 55 78 _84.9 -18.87 133.11
99.30 255.70 74.27 6 0 44 2445.4 -27.66 91.02
154.15 249.52 62.05 3 17 2 3004.2 -14.70 |27,27
69.55 257.56 79,80 8 7 58 2026.4 -33.86 60,27
129.78 245.76 56,12 3 19 30 2996.1 -9.25 1Z3.47
NIO-COURS_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
S_T 6314.5 5GR 438.5 ,%5 719.7 ST 5562'2 5R 250.3 SS 1977.1
RRT -.4671RRF -.4677 RTF .9912 CRT .6522 ORS -.6266 CsT -.9994
:T_8 6329.7 R23 .0035 R15 -.9912 LSA 4076.9 HSA 199.5 $SA 12.7
SGI 6317.8 SG_ 387.5 THA 178.13 ELI 5566.0 EL2 189,6 ALF 2.63
FLIGHT TIME 212.00 ARRIVAL DATE JUN 27 1960
01STANCE 580.883
7,72 AZL 86.79 HCA 259.97 SHA 129.10 ECC .19546 INC 3.2050 Vl _1.186
6.8_ AZP 90.56 TAL 144.32 TAP 44.29 RCA 103.86 APO 154.33 V? 34.79_
HELIOCENTRIC CONIC
RL 147.60 LAL .O0 LO.._ 64.82 VL 27.754 GAL
RP 108.95 LAP -3.|6 LOP 324.78 VP 37.554 6AP
RE 116.435 GL 17,54 GP 5.00 ZAL 57.8_ XAP 1_0.g0 ETS 9.45 ZAE 123.59 ETE 175.57 ZAC 86.96 ETC 166.59 CLP-151.29
PLAN_TOCENTRIC CONIC
C3 26.035 VHL 5.10_ OLA 28.07 RAL ZI.79 RAD 656tt.1 VEL 12.141 PTH 2,18 VHP 5.172 OPA -I .09 RAP 353.38 ECC |.4285
LNCH AZHTH LN_H TIE L-I TD_ INJ LAT INJ LONG INJ RT A,f_ INJ A_4TH [NJ TIME PC) CST TIN INJ 2 LA T INJ 2 LONG
90.D0 2 58 3 5493.39 -20.65 130.48 _55.68 70.18 5 56 16 2895.4 -23,16 122.71
90.00 1 52 5 3707.63 -15.15 143,80 253,35 65.79 2 53 51 3107.6 -18.50 136.53
1013.00 5 13 54 3055.38 -25,56 99,_ _57.41 73.95 6 4 50 2455.4 -27.52 91.73
I00.00 2 18 53 3620,87 -10.52 135.10 251.01 61.86 5 19 14 3(320.9 -14.20 128.24
110.00 7 27 18 2637.89 -32.66 70.L_ 259.54 79.31 8 11 16 L_57.9 -55.79 61.16
110.00 2 21 59 3611.15 -4.26 1_0.57 _47.2_ 56.05 3 22 10 _011.| -8.69 124.28
DIFFERENTIAL CORRECTIONS MIO-COURS_ E_EUTION ACCURACY ORBIT DETERNINATION ACCURAC¢
TOE 2.9014 TRA 4.0755 TC5-1.9554 _AU ._23 S_T 64_9.6 ._ 4_6.0 S(,3 660.7 ST 5610.6 SR 269.5 55 1893.6
ROE ._251 RRA -.2448 RC5 .I404 FAU .04117 RRT -.5928 RRF -.3924 RTF .9907 CRT .6966 ORS -.672_ CST -.9994
FOE 3.3489 FRA 5.1162 FC3-1.3689 8SP L_0744 _ 6453._ R_5 ,0019 R13 -.9907 LSA 4080.9 HSA 202.5 SSA 17.8
_OE 2.9101 eRA 4.0809 8C3 1.9604 FSP -2432 SGI 6441.8 .T,G2 391,7 THA 178.51 ELI 5615.5 EL2 193.1 ALF 2.98
228
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69
LAUNCH CATE NChV ;27 |968 FLIGHT TII'_ _]4.00 ARRIVAL CATE JUN Z9 ]969
HEL[L-_ENTRIC CONIC
RL |47.60 LAL .00
RP 108.91 LAP -3.22
RC 11d.823 GL 17.22
PLAET(](ENTRIC CONIC
C3 Z7.555 VHL 5.Z49
LNCH AZHTH LNCH TIME L-I TINE INJ LAT
90.00 } 5 13 3493.96 -20.64
90.00 1 50 56 3735.23 -14.37
]00.00 5 18 30 3064.25 -Z5.40
1(30.O0 2 L_ 19 5640.18 -9.89
110.OO 7 31 8 2649.16 -}2.52
110.00 2 24 11 3628.02 -}.62
OIFFERENTIAL CCRRECTI(_NS
TOE 3.0058 TRA 4,30|6 TC}-1.8740 8AU .6919
ROE .2515 RRA -.2295 RC} .1264 FAU .03609
FOE 3.1333 FRA 4.8740 rc3-I.1338 BSP 21195
BOE 3.O163 BRA 4.3077 8C3 1.8783 r_P -2238
DISTANCE 586.760
LOL 64.82 VL 27.73_ GAL 8.04 AZL 86.76 PiCA 263.13 SMA
LOP 327.94 VP 37.525 GAP 7.30 AlP 90,39 TAL 143.65 TAP
GP 4.71 7AL 37.I5 ZAP 153.01ETS 9.79 ZAE 122.65 ETE
I28.99 £CC .19997 INC 3.2434 Vl 30.186
46.78 RCA lO}.19 APO 154.78 V2 34.794
175.62 7AC 88.06 ETC 166.37 CLP-|53,}9
DLA 28.00 RAL Z2.55 RAC 656d.! VEL 12.204 PTH 2.19 VHP 5.4}20PA -.92 RAP 354.47 ECC 1.4535
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
130.52 257.52 70.17 4 } 27 2894.0 -23.15. 122.75
145.45 254.84 65.}4 2 53 II 3135.2 -17.58' |38.24
10(3.59 259.21 73.68 6 9 }5 2464.2 -27.39 92.35
136.19 252,55 61.65 } 20 59 3040.2 -13.61 129.37
71.07 26|.20 78.83 8 15 17 L_49,2 -33.72 62.04
131,45 248.73 55.99 ] 24 39 3028.0 -8.06 125.18
MI0-CCURE EXECUTION ACCURACY ORBIT DETERMINATIC_4 ACCURACY
5_T 6550.7 _ 416.6 SC3 607.4 ST 3648.6 SR 287.5 SS 1815,4
RRT -.3186 R_F -.}172 RTF .9903 CRT .729I CRS -.7058 CST -.9994
SGB 6564.0 R_3 .0006 R13 -.9903 LSA 4080.2 MSA 205.2 SSA 12.8
,SGI 6552.l S_2 394.8 THA 178.84 ELI 3654.6 EL2 196.4 ALF 3.30
LAUNCH DATE NOV 27 1968 FLIGHT TIME 216.00 ARRIVAL 0ATE JUL l 1969
HELIOCENTRIC CONIC 01STANCE 592.595
RL 147.60 LAL .00 LOL 64.82 VL 27.722 GAL 8.39 ATL 86.72 HCA 266.30 SMA 128.87 ECC .20487 INC 3.2814 Vl 30.1_6
RP 108.90 LAP -3.27 LOP 331.|I VP 37.517 GAP 7.80 A2'P 90.2l TAL la2.96 TAP 49.26 RCA 102.47 AF_D 155.27 V2 34.798
RC 121.206 GL 16.87 GP 4.46 ZAL 36,46 ZAP 155.O0 ETS 10.17 ZAE |21.80 ETE 175.85 ZAC 89.26 ETC I66.34 CLP-155.38
PLANETOCENTRIC CONIC
C3 29.250 VHL 5,408 0LA 27.9! RAL 23.33 RAO 6568,2 VIEL 12.273 PTH 2.21 VHP 5.705 CPA -.68 RAP 355.65 ECC 1.4814
LNCH AZMTH LI_H TIME L-| TIME IN} LAT IN} LONIG IN} RT A_ IN} A_ATH IN} "IME PO CST TIM IN} 2 LAT IN} 2 LONG
90.00 } I} 16 3492.69 -20.67 130.44 259.45 70.20 4 II 29 2892.7 -23.18 122.67
90.00 1 49 5 3766.31 -13.48 |47.}0 256.35 64.86 2 51 51 }166.3 -16.76 140.15
100.O0 5 23 41 3072.24 -25.24 101.13 261.09 73.4} 6 14 54 2472.2 -27.27 92.92
100.00 Z 21 2D 3661.99 -9,I9 137.43 254.13 61.43 } 22 22 3062.0 -12.93 130.64
110.OO 7 35 19 2660.29 -32.37 71.90 263.l} 78.35 8 19 39 2060.3 -}}.63 62.89
1|O.O0 2 26 12 }646.70 -2.91 1]2.43 _O._9 55".93 } 26 59 3046.7 -7,36 126,17
OIFFERIENTIAL CClRRECTIONS M_0-COUR_I_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 3.1121 TRA d.5435 TC3-1.7809 BAU .6978 ,%T _52.1 _ 409.4 ;_3 559.4 ST }680.2 5R 3{33.9 SS 1743.9
ROE .2775 RRA -.2145 RE} .1133 FAU .03128 RRT -.2452 _ -.2429 RTF .9898 CRT .7536 CRS -.7314 CST -.9994
FOE 2.9410 FRA 4.6602 FC] -.9258 BSP 215_ _ 6664.7 R'23 -.0008 Rl3 -.9898 LSA 4078.5 MSA 207.6 SSA 12.8
BOE 3.1245 BRA 4.5486 BC3 1.7845 FSP -205} ,SGI 6652.8 S(;2 396.8 THA 179.13 ELI 3687.3 EL2 J99.4 ALF 3.57
LAUNCH OATE NOV 27 1968 FLIGHT TIME 218.00 ARRIVAL _ATE JUL 3 1969
HELIOCENTRIC CONIC DISTANCE 598,381
RL 147.60 LAL .00 LOL 64.82 VL 27.705 GAL 8.77 AZL 86.68 HCA' 269.46 944 128,75 ECC
RP 10_.89 LAP -3.32 LOP 334.28 VP 37.509 GAP 8.}1 AlP 90.0} TAL 142.26 TAP 51.72 RCA
RE 123.581 GL I6.50 GP 4.23 ZAL 35.75 ZAP I56.89 ETS 10.60 ZAE 121.02 £TE 176.05 7A(
PLANE TOCENTRIC CONIC
C3 31.144 VHL 5.581 CLA 27.80 RAL 24.12 RAO 6568.2 VEL 12.350 PTH
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ
90.00 3 21 54 3490.55 -2%].71 130.30 261.47 70.25 4 20 4
90.00 I 46 47 3799.91 -12.50 149.28 257.89 64.39 2 50 6
IOO.OO 5 29 24 3079.55 -25.10 101.63 263.04 73.21 6 20 43
1OO.OO 2 21 58 3686.14 -8.40 138.79 255.75 61,21 3 23 24
110.OO 7 39 49 2671.34 -32.21 72.72 265.13 77.89 8 24 21
110.00 2 28 1 3667.11 -2.13 I33.50 251.90 55.88 } 29 9
_IFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY
TOE 3.2151 TRA 4.7947 TC3-J.6_56 BAU .7031 S_T 6738.l S(,R 404.0 S(,} 515.6
ROE .3032 RRA -.1994 RC3 .I012 FAU .02708 RRT -.17}6',RRF -.1705 RTF .9894
FOE 2.7631 FRA 4.4654 FC3 -.7528 BSP _1917 S(,B 6750.2 R23 -.0019 RI} -.9894
BOE 3.2293 BRA 4.7988 BE3 1.6_86 FSP -1_94 S_! 6738.5_2 397.8 THA 179,40
•21020 INC 3.319D V} 30.186
101.69 APO 155.82 v2 34.803
90.55 ETC 166.32 CLP-157.26
2.2} VHP 5.993 CPA -.37 RAP 356.91 ECC 1.5126








ST 3699.4 SR 319.0 5S 1675.1
CRT .7724 DR} -.7512 CST -.9994
LSA 4068.1HSA 209.7 SSA ]2.7
ELI 3707.6 EL2 202.1 ALF 3.8_
LAUNCH OATE NOV 27 1968 FLIGHT TIME _'_.00 AREIVAL DATE JUL 5 1969
HELIOCENTRIC CONIC DISTANCE 604,115
RL 147.60 LAL ._ COL 64.82 VL 27,687 GAL 9.18 AZL 86.64 H_ 272,63 S_A
RP 108.87 LAP -].33 LOP 337.45 VP _7,_O1 GAP 8.84 AZP 89.85 TAL 141.55 TAP
RE 125.948 GL 16.11 GP 4.02 ZAL }5.04 Z_P 158.69 ETS 11.08 2AE 1L:_0.32 ETE
PLANE TOCENTRIC CONIC
C3 3}.264 VHL 3.768 0LA 27.66 RAL 24.92 RAO 6568.] EL J_.4_5 P7H 2.25 VHP 6.297 0PA -.0_ RAP 358.24 ECC 1.5474
LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 3 30 5} 3488.19 -20.77 130,15 263.56 70.31 4 29 1 2888.2 -23.27 122.37
90.00 I 44 12 3835.4} -11.45 151.35 258.47 65.92 2 48 8 3235.4 -J4.86 144.34
100.OO 5 35 32 3086.57 -24.96 102.09 265.07 73.00 6 26 58 2486.4 -27.05 93.91
IOO.OO 2 22 15 3712.48 -7.§} 140._ 257.40 60.99 } 24 7 3112.5 -11.34 133.55
110.OO 7 44 37 26_2.39 -32.05 73.55 267.20 77.43 8 29 20 2082.4 -33.45 64.59
IlO.O0 2 29 39 3_9.22 -1.28 134.65 255.55 55.84 3 }I 8 3089 [2 -5.76 17_.42
_IFFERENTIAL CORRECTIONS HI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 6813.5 SGR }99.9 SG3 475.9 ST 3711.} SR 332.4 SS 1611,2
RRT -.10_8 _ -.1001 RTF .9890 CRY .,7874 CRS -.7669 CST -.9994
S(,8 6825.2 _3 -.0030 RI3 -.989_ LSA 4054.0 MSA 211.4 ssA 12.6
S(;I 6813,6 SK,2 397.8 THA I79.65 ELl 3720.5 EL2 204.4 ALF 4.05
TOE 3.}190 TRA 5.0600 TC3-1.5846 BAU .7'058
ROE .3288 RRA -.1838 RC} .0899 FAU .02323
FOE 2.6023 FRA 4.2912 FC} -.6046 BSP 22258
BDE 3.335} BRA 5.0633 Be} 1.5871FSP -1749
128.63 ECC .21600 INC 3.3566 VI 30.186
54.18 RCA 100.85 APO 156.42 V2 34.808
176.23 IAC 91.92 ETC 166.30 CLP-159.06
229
JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH DATE NOV 28 1968 FLIGHT TIM[ 70.{_] ARRIVAL CAT[ FEB 6 1969
H[L I_[NTRIC CONIC
RL |47.57 LAL .{_0 LC'_ 65,83 VL
RP J07.59 LAP ] ,29 LOP 98.65 VP
mc 9J.98! GL Z.57 GP -.67 7AL
PLANE TOCENTR1C CONIC
C3 375.507 VHL 19,378 CLA _.16 RAL
LNCH 4ZHTH LNCH TD4[ L-r TXME !NJ I.AT
9_.00 6 41 Z2 2880.53 -28.3Z
90.00 19 It 27 5390.58 27.95
1{90.00 9 3 43 2614.91 -29.89
1630.00 20 31 47 5131.43 29.52
110.00 9 14 I6 2394.08 -34.18
110.00 21 37 43 4925.03 33.79
0IFFFR£NTIAL CCRREC T IONS
TD£ -.9389 TRA-2.2_6 T(_ -.|D83 BAD ,5449
RO£-I .3658 RRA .7180 RC3 -.0075 FAU .0108_,
FOE .3839 FRA .7549 FC3 -.02_ OS8 199@
BOlE J ,6574 BRA 2.3357 0(3 .|085 FSP -4";'
0IST4N(E J26.770
15,187 GAL 32,64 ItL 87.63 HOt 32.84 SHi 84.64 £CC .82639 IN( 2.3728 vl 30.191
29,984 GIP -54.20 liP 88.01 TkL 171.90 rip Z04.74 Re4 14.69 4PO 154.59 V2 35.ZEZ
64.02 ZiP 36.I7 Et5 I77.30 24£ 130.94 £T£ 185.I0 74C 51.16 £TC 159.g6 CLP 36.17
1.05 Ri0 6572.0 VEL 22.289 PrM 3.25 VHP 29.967 0P4 -19.81 RAP 318.36 ECC 7.1799
INJ LONG INJ RT AS.( INJ 12DiTH INJ TINE PO CSt TIM INJ 2 L47 INJ 2 LONG
87.71 267.32 89.86 7 ?.9 23 2280.5 -28.04 79.06
246.89 265.02 85.25 2g.41 17 4790.6 27.00 238.35
68.18 261,32 89.98 8 47 I8 _014.9 -_9.58 59.39
Z27.68 264.87 85.06 21 57 18 4531.4 28.52 219.02
51.40 267.31 90,3l 9 54 10 1794.l -33.76 42.18
211.55 264.41 84.50 22 59 48 4325.0 32,66 Z02.50
MID-COURSE [XI_CUT!ON ACCURICY OROIT 0ETERMINiTION 4CCURICY
• f,T #28.0 S{.R 457.2 563 23.2 ST 340.8 SR 408.8 ss 341.3
RRT -.0401 Rmr .036! RTF -.6196 CRT ,7|44 CR$ .771i (ST .9947
5,GB 945.9 R_} .GO01 R|3 .6197 LSA 591.3 NSl 223,5 SSi 14.1
561 #2#.3 SG2 456.7 THA 178.|5 £LI 494.4 [L_ 197.2 ALF 5,2.19
LiUNCH 0AT[ NOV ,28 1_ FLIGHT TlVlE 72.00 aRRIVAL 0ATE F£8 8 1969
HEL IOCENTRI C CONIC
RL 147.57 LAL -00
RP 107.57 LiP 1.46
RC 89.765 GL 1.83
PLANETOCFNTR|C CONIC
C3 345.403 VHL |8.585
LNCH 17MTH LNCH T|M_
90.00 6 40 7
90.00 19 ,22 4
10(3.00 8 Z 50
IDO,OO _ 42 2
110.00 9 14 15
110.00 21 47 6
OI STkNCE 132.089
LCt. 65.83 VL 15.998 GAL 31.03 IZL 87.52 M_ 36.08 .SM4 #6.03 £CC .80097 INC 2.4829
LCP 101.89 VP 30.411 GAP -5|.80 4ZP #7,_ l'kL |?0.97 TiP L:_7.05 RC4 17.12 APO 154.93
GP -.69 24L 62.63 ZiP 34.64 £TS 177.31 ZAE 130.78 £TE 185.,46 7AC 52.78 ETC 159.78
0LA 2.96 RAL 2,LP_ RA0 6571.9 VEL 21.603 PTH 3.22 VHP 28.905 OP4 -19.36 RiP 320.11
L-I TIME INJ LiT INJ LONG INJ RT AS(: INJ A_HTH INJ TIME PO C$T TIM INJ 2 LiT
2896.54 -28.31 88.88 268.24 89.28 7 2# 23 2296,5 -2#.11
5357.01 _°7.74 _44.45 _5.|I 84.05 20 51 21 4757.0 26.62
2629.71 -29.89 69.L:_8 268.26 89.4(9 8 46 40 L_OE.7 -29.65
5099,07 29.31 225._0 _64._ 81L82 22 7 I 4499.1 _8.J4
2406.20 -34.18 52.35 _8._0 89.75 9 54 2! 1806.2 -33.84
4895.34 33.57 _9.k'-'-'-'-'-'-'-'-'_6 I70.35 83.16 23 8 42 4295.3 32.26
0i'Fr£RENTI4L CORRECTIONS
TOE -.9462 TR4-2.2464 TC3 -.1158 8AU .5360
RO£-I .3,255 RRA .6984 RC3 -.0086 FiU .01083
rO£ .4000 FR4 .7829 FC3 -,0271 88P _'121
80E 1.6286 8RA 2.3525 BC3 .1161 FSP -52
MI0-tT.OL_S_ £XECUTION ICCURACY
$6T 866.7 _ 463.1 S(,3 25,(9
RRT -.(9411 _ .03_8 RTF -.6385
•_B 98_.7 R23 -.000J R,13 .6384













ST 358.5 ._q 413.7 SS 357.4
CRT .7130 CR$ .7720 CST .9945
LSt 6I,2.0 M54 229.6 SSi 14.3
ELI 507.7 EL2 204.9 ALF 50.70
LAUNCH _ATE NOV 2_ 1968 FLIGHT TIME 74.00 ARRIVAL CiTE FEB 10 1969
HELIC_£NTRIC CONIC
RL 147,57 LAL .00
RP 107.55 LAP 1.63
RC H7,555 GL 2.11
PLANE TO(£NTRIC CONIC
C3 317.88H VHL 17.8,29
LNC_ aTMTH LNCH TIME
90,00 6 38 43
::)D'DO 19 3,2 ,27
100.00 8 I 49
100.00 20 52 2
110.00 9 14 5
110.00 21 56 J6
0[STiNC[ I]7.540
LOt. 65.03 VL 16.761 GiL 29.55 AZL 87.42 HCA 39.32 SMA 87,44 ECC .77529
LOP 105.13 VP _0.826 GAP -49.53 A_P 88.01 TAL 170.04 TiP 209.57 RCA 19.65
GP -.71 7AL 61.29 ZiP 33.13 ET5 177,32 tiE I30.68 ETE 185.84 ZAC 54.43
DLA 3.75 RAL 3.35 RiO 6571.8 VEL 213.957 PTH 3.19 VHP 27.880 0Pt -18.88
L-[ TIME [NJ LiT INJ LONG INJ RT AS( INJ A_HTH INJ TIME PC, CST TIM
,2911.83 -Z8.29 90.00 269.08 88.72 7 27 15 2311,8
53,23.J9 27.47 242.01 265.13 82.85 2! I 10 4723.,2
2643.81 -29.87 70.33 269.11 88.85 8 45 52 2043.8
5066.45 29.04 222.9] 264.90 82.59 22 16 29 4466.5
2417.62 -34.I8 53.24 269._0 89.22 9 54 22 1817.6
4865.40 33.31 206.97 _64.22 81.82 23 17 21 4265.4
INC 2.5772 vJ 30.191
4PO I55.24 v2 35.235
ETC 160,28 CLP 33,12
RAP 321.87 [CC 6,_316








ST 376.9 $8 418.1 SS 373.7
CRT .7114 CRS .7729 CST .9943
LSI 633.1MSA 235.5 SSA 14,5
ELI 521.3 EL2 212.4 ALF 49.16
CIFFERENTIIL CCRRECTION5
rOE -.9528 TRI-`2._699 TO3 -.1234 BIU .5260
RCE-I.,2851 RR4 .6779 Re3 -.0099 riu .01085
FOE .4165 FRI .8112 FC3 -.0296 BSP 2267
BOE 1.5998 8Ri 2.3689 8C3 .1238 FSP -57
MI0-COURSiE EXECUTION 4CCURICY
S_T 906.5 S_ 468.4 SG3 26.9
RRT -,0416 RRF .0374 RTF -.6565
S(,B 10L_0.3 R23 -.0001RI3 .6566
#GI 906.7 S_2 467,9 TH4 178.32
LiUNCH 04TE NOV 28 1968 FLIGHT TIME 76.00 ARRIVAL OATE rE# Jg 1969
H_LIO(ENTRIC CONIC
RL J47.57 LAL .00
RP 107.53 LAP 1.80
RC 85.353 GL 2.39
PLtNETOCENTRIC CONIC
C3 ,29_.703 VHL 17.109
LNCH 4ZMTH LN_H TIME
90.00 6 37 10
90.0(9 I9 42 37
100.00 8 (9 38
100.0(9 21 I 50
110.00 9 13 45
110.(9(9 22 5 12
01STIN_E 143.116
LOL 65.#3 VL 17.4#0 G4L 28.19 _ZL 87.34 H(4 42.57 .944 88.89 ECC .74952 INC 2.6593 Vl 30._91
LOP |(98.37 VP 3|,229 GAP -47.39 liP 88.04 TAL 169.12 TAP 211.69 RCA _2.26 IPO 155,51 v_ 35.,240
GP -.72 71L 60.00 ZAP 31,64 ETS 177,32 tie 130,65 ET£ 186.24 74C 56,10 ETC 160.76 CLP 31.63
OLl 4.53 RAL 4.43 RiO 6571.7 VEL 20.347 PTH 3.16 VHP 26.887 OPt -18.39 RiP 3,23.65 ECC 5.8172
L-I TIME INJ LiT INJ LONG INJ RT A_ |NJ A2'MTH INJ TIHE PC) CST TIM ]NJ 2 LiT INJ _ LONC
2926.42 -28.26 91,01 269.82 8_.18 ? 25 57 2526.4 -28.22 8,2.40
3289.(99 27.16 239.57 265,08 81.67 21 10 46 4689.1 25.73 ,231.19
2_0 -29.85 11.32 269.8? 88.33 8 44 56 L_157.Z -29.76 6,2.52
5033.54 28.73 2L_0.51 264.82 8J.37 22 25 43 4433.5 21.24 212.0}
_428.35 -34.16 54.0_ 27(9.00 88.73 9 54 14 J82_.4 -33.96 44.84
4835.15 32.99 204.66 264.03 80.49 23 25 47 4235.2 31.33 195.83
ORBIT CETERMINATION tCCURICY
ST 396.3 SR 422.0 55 390.3
CRT .7JD(9 CRS .7738 CST .9940
LSA 655.1MSA 241.0 554 14.7
ELI 535.5 EL2 219.9 ALr 47.53
OIFFERENTIAL CORRECTIONS
TOE -.9602 TRi-`2.`2941 TC3 -.1313 BIU .5157
ROE-J.2445 RR4 .6568 RC3 -.(91J2 FAU ,(9J(9_
r0E .4333 FRI .840| re3 -.0322 BSP _403
80E 1.5118 BRA 2.3862 8C3 .1318 FSP -6,2
MIO-COURSI[ EXECUTION ICCURtCY
S_T 948.3 StoR 47_.1 S(;3 29.0
RRT -.(9418 RRF .0379 RTF -.6740
56_ 1059.8 R23 -.0003 RI3 .6740
,561 948.6 $62 472.6 TH4 178.41
_'_0
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69
LAUNCH GATE NOV 28 1968 FLIGHT TIN_ 78,08 ARRIVAL CA TE FEB J4 J969
HELI_ENTRIC CONIC
RL 147.$7 LAL .130
RP 107.52 LAP 1.96
RC 83.158 GL ?.69
PLANETOCENTRX( CONIC
C3 269.622 VHL ]6,420
LNCH AZMTH LN(M TIME
90.00 6 35 ?B
90.00 19 52 33
100.00 7 59 19
100.00 21 11 24
110.00 9 J3 17





18.157 CAL 26.92 AZL 87,27 H(A
31.6|8 GAP -45.35 4ZP 88,|0 TAL
58,76 ZAP ]0.]7 ETS 177.31 ZAE
GLA 5.._0 RAL








TOE -.9671 TRA-?.3|76 TC3 -.|394 BAU .5045
R0£-1._3_ RRA .63_O RC] -.0127 FAU .01093
rO£ .4504 FRA .8693 re3 -.o351BSP 7558
BOE 1.5441 8RA ?.4010 8(3 .;400 FSP -68
LAUNCH GATE MOV 28 19_1
45.8! ,SMA 90.35 ECC .77387 ]NC ?.7319 Vl 30.19]
168.?0 TAP 214.07 RCA 24.95 APO |55.74 v? 35.245
130.69 £T£ 186,66 ZAC 57.80 ErE J61.ZJ CLP 30.16
I'_LIOC[NTRIC CONIC
RL 147.57 LAL .0(3
RP 107.5! LAP 2.11
RC 80.975 GL 3.0(3
PLANET(XENTRIC CONIC
C] 248,447 VHL 15.762
LN04 AZ_ATH LN_H TIME
gO.O0 6 33 36
90.00 2_ ? J7
I00.00 7 57 49
I00.00 21 20 45
110.[_0 9 17 _9




FOE .4600 FRA .8991
8OE J.5168 _A 2.4194
5.46 RA0 6571.6 VEL 19.717 PTH 3,|3 VHP 25.926 DPA -17.88 RAP 3?5.44 ECC 5.4373
INJ LON6 INJ RT A,_ INJ A_ATH INJ TIM_ PC) CST TIN INJ ? LAT |NJ ? LONG
92.08 ?70.46 87.67 7 24 28 ?340.3 -28.25 83.4?
?_7.lJ ?64.98 B0.49 71L_ 8 4654.6 75,71 ?28.80
?2.27 270.53 87.83 8 43 49 2069.9 -79.80 63.46
218.1! 264,6_ _,15 72 34 44 4400.3 76.71 Z09.69
54.86 270,71 88.?6 9 53 55 1838.4 -34.01 45.62
207.35 _3,77 79.17 23 33 59 42'04.6 30.79 193.61
M|G-COL,IRS_E EXECUTION ACCURACY ORBIT CETERN|NATION ACCURACY
SGT _:Jl.5 S_R 477.? ,_3 31,2 ST 416,4 SR 4?5.3 SS 407.3
RRT -,04_ _R_ .0387 RTF -.6909 CRT .7085 CRS .7747 CST .993_
|100.3 R_3 -,00(34 R13 .6909 LSA 677.7 MSA ?46.3 SSA 14.9
$61 g91.1 S¢2 476.6 7HA 178,49 ELI 550.? EL? 227.? ALF 45.85
FLIGHT TIM[ 80.00 AR_RIVAL GATE FEB 16 1969
01STANEE 154.613
LOL 65.83 VL 18,795 GAL 25.72 AZL 87,20 NE_ 49.06 ,f_AA 91,87 £CC .6983t INC 2.7970 Vl 30.19;
LCP 114.86 VP 31.993 6*P -4_.41 AZP 88,17 TAL 167,]O T_P 716.35 RCA ?7.70 APO 155.94 VZ 35.?49
GP -.77 ZAL 57,_7 2AP _.73 ETS 177._8 Z,N_ 110,_0 £T£ |87,10 ZAC 59.53 £TC 161.65 CLP 78.7g
OLA 6,06 RAL 6.45 RA8 6571.4 V_L







TO3 -.1476 BAU .4975
Re3 -.0144 FAU .0J099
re3 -.0_3 BSP 7728
8C3 .1483 FSP -75
19.Z_9 PTH 3.09 W._P ?4.995 GPA -17.34 RAP 377,74 ECC 5,0888
INJ _ INJ RT A,_C INJ A_TH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
93.05 271,07 87.19 ? ?? 50 ?353.5 -78._8 84.38
234,65 264.81 79.3? 21 29 17 4619.B 24.64 726.41
73,16 271,10 87.36 8 4? 31 2081.9 -29.83 64.35
713.69 264,47 78.95 27 43 ]? 4366.7 26.14 ?07.36
53,59 771.32 87.83 9 53 26 1847.7 -34.05 46.35
L_O.04 _3,46 77.86 ?3 41 59 4173.6 ]0.20 J91.40
NI0-_ EXECUT_CIN ACCURACY CR81T 0ET£RMINATION ACCURACY
S_T 10}6,2 _ 4_0.5 $63 33.6 S7 437.4 5R 4?8.0 SS 4?4.7
• RT -.04_0 RRF ,0383 RTF -,707_ CRT .707! ORS ,7755 CST ,9935
1142.? R_3 -,0005 R13 .7072 LSA 701,? MSA 251.2 SSA 15.1
SCJ 1036.5 .T_2 480.0 7HA J78.58 ELI 565.5 EL2 234.1 ALF 44 .l?
LAUNCH DATE NOV 28 1968 FLIGHT TIME 82.00 ARRIVAL C_TE FEB 18 1969
HELIO(ENTRIC CONIC
RL |47.57 LAL .00
RP 107.50 LAP ?.26
Rc 78.80_ CL 3.33
PLANE_T_ENTRIC CONIC
C] _29.006 VHL 15.J33
LNCH AZMTH LN(H TIME
90.00 6 3l 34
90.00 L_3 11 5(3
1(30.OO 7 56 10
fOG.GO 2J 29 55
IJO.O0 9 11 51
II0.00 ?2 ]0 44
CISTAN(E 160.5J9
LO_ 65.83 VL 19.395 GAL _4.60 AZL 87.14 H(A 57.30 .SNA 93.30 £CC .67309 INC 2.8559 VI 30.19!
LOP 118.10 vP 32.353 GAP -41.56 AZP 88._5 TAL 166.40 TAP 218.70 RCA 30.50 APO 156.10 v? 35.253
GP -.79 7AL 56.42 ?AP 27,_:_ETS 177.75 7AE 1_.98 ETE 187.56 ?AC 61.78 ETC 167.06 CLP _7.79
CLA 6.8l RAL 7.39 RAG 6571.3 VEL 18.717 PTM 3.06 VHP ?4.093 OPA -16.78 RAP 329.05
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A]'IATH INJ TIME PO CST TIM INJ ? LAT
2966.13 -28.14 93.97 271.48 86.73 7 ?l 0 7366.1 -?8.30
5184.57 25.91 237.17 ?64.58 78.16 71 38 14 4584.6 ?4.02
2693.28 -29,75 74.OO 271.58 86.9? 8 41 3 2093.3 -_9.86
4932.65 ?7.48 713.77 764,?0 77.76 ?? 5? 8 4337.7 75,52
?456,44 -34,10 56.77 771.83 87,43 9 5? 47 |856.4 -34.08
4747.27 31,73 197.71 _63.09 76.56 ?3 49 46 4147,3 29.56
CIFFERENTIAL CORRECTIONS
TOE -.9814 TRA-2.3659 TC3 -,1565 BAU .4816
RCE-1.1221 R_A .5900 RC3 -.0167 FAU .01106
rOE .4864 rR_ .9299 FC3 -.0418 8SP ?8?8
_OE 1,4921 _RA 2.4_84 8C3 .1573 FSP -81
MI0-COURtWE EXECUTION ACCURACY
$6T 1084.8 $6R 483.? $63 36.?
RRT -.0411RRt" .0381RTF -.7227
$6B 1187.5 R'Z3 -,001! RI3 .7227










ST 460.5 SR 430.2 SS 442.8
CRT ,7064 CR5 .7766 CST .9933
LSA 726.4 MSA ?55.6 SSA 15.3
ELI 582.4 EL? ?40.8 ALF 42.14
LAUNCH DATE NOV 28 1968 FLIGHT TIME 84.00 ARRIVAL GATE FEB 20 1969
H_L IC_ENTRIC CONIC
RL 147.57 LAL .00
RP 107.49 LAP 2.40
R( 76.644 6L 3.67
PLANE TCX:£NTR I C CONIC
C3 211.143 VHL 14.531
LNC.J4 A?'N'rH LN(H TIM[
90.00 6 29 21
90.OO _ 71 12
IOO.OO 7 54 19
IOO.OO 21 _8 54
110.00 9 10 5?
110,(30 22 _1 51
_ISTAI_E 166,5_3
LCL 63,83 VL 19.960 GAL ?3.54 k]'l.. 07.09 P_.A 55.55 SMA 94.7_ ECC .64875 INC 2.9099 Vl 30.191
LOP 171.35 VP 37,698 GAP -39,79 AZP 88.33 TAL 165.51 TAP ??J.06 RCA 33.34 APO J56.?Z V2 35.255
6P -.87 ZAL 35.3? ZAP _5,89 _T$ 177,g_0 ?AE 131.74 ETE 188,04 7AC 63.05 ETC 167.45 CLP ?5.88
OLA 7.36 RAL 8._8 RAG 6571.? V_L 18.234 PTH 3.0? VHP 23.218 CPA -16.?1 RAP 330.87 ECC 4.4749
L-I TIME INJ LAY INJ LONG INJ RT A._ INJ A?'NTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG
2978.10 -28.09 94,84 771.84 86,]0 7 18 59 7378.1 -78.31 86.18
5148.85 ?5.39 ?29.69 264.79 77,02 71 47 0 4548,9 ?3.35 271.61
2704.02 -29.71 74,8(3 271.96 86.50 B 39 ?3 7104.0 -79.87 66.00
489_.16 ?6.96 210.84 263.88 76.58 ?3 0 3? 4298.2 24.85 20?.68
?464.48 -34.07 56.g0 272.23 87.06 9 51 57 1864.5 -34.19 47.65
4710.47 31._0 195,_ 2_?,_6 73.78 ?3 57 _1 4110.5 ?8.87 186.96
ORBIT GETERMINATION ACCURACY
ST 484,3 SR 431.7 SS 461.3
CRT .7057 CRS ,7776 CST .9931
LSA 752.4 MSA 259.6 SSA 15.5
ELI 600.0 EL? 246.9 ALr 4_.36
OIFFERENTIAL CORRECTIONS
TOE -.99L_ TRA-2.3895 TC3 -.1634 8AU .4696
ROE-I.0813 RRA ,56_9 RC3 -.0187 FAU .01114
FOE .5053 FRA .9613 rC] -.0457 8SP ?958
BOE 1.4676 BRA 2.4559 BC] .1664 FSP -88
MIO-CELIRSE £g£CUTION ACCL_ACY
$67 1134.7 $6R 485,2 $63 39.0
RRT -.040? RR_ .0378 RTF -.7376
56_ 1234.0 R"Z3 -.0015 RI3 .7376
$61 1I 34.9 $6_ 484.7 THA |78 ._0
231
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-693
LAUNCH CATE NL')V 28 1968 FLIGHT TIIbtE 86,00 &RRIVAL CATE FEB 22 1969
HEL JC)(.ENTR[C C_IC
RL 147. $",'LAL .00
RP I07.4_ LAP _._
RC 74.503 CL 4,02
PLAE TC_ENTR IC CLINIC
C3 194.794 VHL |).957
LNCH ATMTH LNCH Trk_E
90.00 6 26 57
90.00 20 30 25
100.00 7 52 19
100.00 21 47 45
110,00 9 9 44
110.00 22 46 49
C,[5TANCE J 72,6.._
L-_- 65.83 VL 20.492 GAL 22.54 AlL 87.04 HC4 58.80 ,_A 96.26 |CO .62)94 INC 2.9599 Vl )0.191
LOP 124.60 VP )).028 GAP -38.1! AZP 88.47 TAL 164.64 T4P 223.44 RE4 )6.20 APO 156.32 V? 35.257
GP -.85 ZAL 54,27 Z4P 24,50 ETS |77,|3 ZA£ |3|,57 ETE I88,56 ZAC 64,84 £TC |62.82 CLP 24,49
CL4 8.31R4L 9.14 RAG 6571.1 VEL 17.780 PTH 2,99 VHP 22.37| 0PA -15,62 R4P 332,70 ECC 4.2058
L-] TINE JNJ LAT [NJ LONG IN! RT A$C IN! AZ_4TH IN! T[MIE PC) CST TIM !NJ 2 LAT IN! 2 LONG
2989.60 -28,04 95,67 272,|2 85,88 7 16 46 2389,6 -28,32 87,02
5112.63 24.8| 227.|9 263.96 75.90 21 55 38 451_.6 22.63 219,20
2714.27 -29.66 75,55 272,25 86.11 8 37 33 2114.3 -29.89 66.76
4863.!9 26.39 EO8.40 263,51 75.42 23 8 48 4263.2 24.12 200.33
2471.99 -34.04 57.48 272.58 06.72 9 50 56 1872.0 -34.12 48.24
4678,22 30.62 193,05 Z62.19 74.01 24 4 47 4078.2 28.13 184.74
CIFFERENTIAL CORRECTIONS
TOE-I.!502 TRA-2.56|9 7E3 -.L-'-'-'-'-'-'-'-'-_050B_U .5363
ROE-1.0394 RRA .5452 RC3 -.0200 FAU .01040
FOE .5435 FRA |,0119 FC3 -.0462 BSP 475
BOE |.55OE _'_A 2.6J93 BCJ .?060 FSP -57
MIO-CO3R_[ EXECUTION ACCURACY ORBIT OETE_INATION ACCURACY
SGT J296.2 _ 486,1 ,%_ 42.6 ST 570.0 SR 432.0 55 495.3
R_T -,Oil| RI_ .0291 RTF -.748_ CRT .7_O3 CRS .7827 CST .9958
S_ 1_h_4,3 /_5 -.0194 R|3 ,7483 LSA 830.1 H5A 259,8 SSA 16.6
SGJ !296._ SG_ 486.1 THA |79.7_ ELI 669.7 EL| 251,2 ALF 34.49
L_UN_ O_T£ NOV 28 19_ FLICk.IT TIME 88,00
HELIOCENTRIC CONIC
RL 147.57 LAL .00
RP IO7,48 LAP 2.66
RC 7_, _lj GL 4._q
PLAN[ TOCENTRZ C CONIC
C3 179,605 VHL 13.40_
LNCH A_MTH LNCH TIME INJ LAT
90,00 6 24 19 -27.99
90.00 20 39 24 24.18
100,430 7 50 4 -29.62
!DO.OD 2l 56 20 25.7_
|10.00 9 8 Z? -34.0_
110.00 22 54 32 29,98
O I FFERENT _ AL CORR_.C TI ON5
TOE -,981l TRA-2.4049 TC_ -.1772 0AU .4_-o89
ROE-!.OO03 RRA .5198 RE3 -.0L:_Z7 FAU .01155
FOE .5417 FRA 1.02_'29 FC3 -.0fl57 BSP 3926
B0E 1.40|1 _RA 2.4604 BE3 .1786 FSP -ll_'
0ISTANC£ 178.792
L0L 65.83 VL 20,_3 G_I. Z1.57 AZL 86.99 HC_ 62.05 5MA
LOP 127.85 VP 33.342 GAP -_6o49 AZP 88.59 TAI. 163.79 TAP
GP -,88 7AL 5_._8 2_P 23.12 ET5 177.04 ZAE 131.99 ETE
OLA 9.04 RAL 9,94 RAO 6570,9 V_L 17._47 PTH 2.95 VHP
L-I TII_ IN! LONG _'NJ RT A,_ IN! A_4TH IN! T|HE
3OO_.30 96.45 27_.29 85.50 7 J4 J9
5075.84 224.68 263.55 74.79 22 4 0
2723.7| 76.25 272,4] 85,74 8 35 _8
4827.66 2_05.95 :263.07 74._8 23 16 4_
2478.68 _8,00 272,78 86,41 9 49 4|
4645.45 190.7l _61.65 72.76 ?4 11 57
MIO-COURS_ EXECUTICN ACC_Cr
_7 ;2|8.8 _ 487.! _.3 45.1
/_T -.0437 _r .o382 RTF -.7661
!]12.5 _ .00!6 R13 ,1667
.%! 1219.0 SG2 486,5 THA 178.81
L4UNCH OATE NOV 28 1968
HEL [OCEN TR [C CC_IC
RL 147.57 LAL .041
RP 107.48 LAP 2.77
RC 70.281 GL 4.76
PLAN_ TOCENTR I C CONIC
C3 165.715 VHL 12.873
LNCH A_'MTH LN_H "_k_
9O.OO 6 21 28
90.00 2O 4# 18
I00,00 7 47 38
100.00 22 4 49
| |0.00 9 6
JlO.O0 23 2 7
ARRIVAL OATE FEB 24 1969
97.73 ECC .60002 IN(: 3.0065 v| 343.191
225.83 RCA 39.09 APO 156.3# v2 35.258
189.10 ZAC 66.64 ETC |63,18 CLP 23.11
2|.544 OPA -15.01R4P 334.53 ECC 3.9558








ST 523.2 SR 43).0 SS 497,0
CRT .69_0 CRS .7790 CST .g919
LSA 797.9 MSA 266.9 SSA 15.6
EL! 628.2 EL2 257.8 ALF 37.3H
FLIGMT TIWE 9_.00 ARRIVAL DATE FEB 26 1969
OISTANCE |85,049
LOL 65.83 VL 21.465 GAL 20.65 AZL 86.95 PICA 65.29 SMA 99.20 ECC .576?6 !NC 3.0505 Vl 30.191
LOP 131.I0 VP )3.64| GAP -34,94 AlP 88,72 TAL |62.95 TAP 228.25 RC4 41.98 APO 156.4] V2 35,259
GP -,91ZAL 52.33 74P 21.76 ETS 176.92 ZAE 132.50 ETE 189.67 7AC 68.46 ETC 163.51 CLP 21.74
0LA 9.78 RAL 10.69 RAO 6570.8 VEL 16.942 PTM 2.92 VHP 20.744 CPA -14.39 RAP 336.37 ECC 3.7273
L-I TIME IN! LAT IN! LONG IN! RT ASC IN! A)_4TH IN! TIM| PC' CST TIM IN! 2 LA T IN! 2 LONG
3010.65 -27,93 97,20 27_,37 85,|2 7 I] 39 2410,6 -28.31 88.56
_.46 ?3,49 ?72.16 263.10 73.7J ?2 J? J6 4438.5 ?l.O3 214.35
2732.76 -29.57 76.9"Z 272.53 85.39 8 33 1| 2132.8 -79.89 68.13
4791,58 25,06 2O3,49 262,58 73,16 23 24 4l 4191,6 22.52 195,6Z
2484.94 -33.99 58.49 _7_.9J 86.J? 9 48 15 1884.9 -34.|5 49.25
4612,17 29,29 188,37 _61,07 71.53 24 18 59 4012,2 26,49 |80.31
01FFER[NTIAL CORRECTIONS MI0-COURS{ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE -.9964 TRA-2.43|4 TC3 -,1874 BAU .4190 ,_T 1278,8 S4;R 486.8 ,%3 48.5 ST 552,6 SR 432,5 SS 5|7.9
RCE -.9599 RRA .4963 RE3 -.0253 FAU .01166 RRT -.0406 RRF .0369 RTF -.7795 CRT .700! CRS .7805 CST .9919
r0E ,5637 FRA 1,0576 FC3 -,0609 BSP 39"20 51_ 1368,4 R_3 .0001 R|3 ,7795 LSA 829,4 MSA 269,2 554 15.8
_E 1.3835 _A 2.4816 BC3 .1891 FSP -ll9 $GI 1_79.0 5_ 486.4 THA 178.97 ELI 651.0 EL2 262.2 4LF 35.26
LAUNCH OATE NCYV 28 1968 FLIGHT TIWE 92.00 ARRIVAL CATE FEB 28 1969
HELIOCENTRIC CONIC 01STANCE I9! .377
RL j47.57 LAL ,DO LOL 65.83 VL ?J,gD8 G_L J9.78 _ZL _vC.J PF,j_ 68,54 S_4A !DO.64 ECC .554!2 IN( 3.092? V! _1.!91
RP 107.48 LAP ?.88 LOP 134.35 VP 33.926 GAP -33.45 AZP 88.87 TAL 16_.14 TAP ?_O.68 RCA 44.87 APO 156.41 V2 35.259
RE 68.21:19 6L 5.16 GP -.95 2AL 51.43 ZAP L:_.4I ET$ 176.76 2A.E l_3.10 ETE 190.29 ZAC 70.29 ETC 163.03 CLP 20.38
PLAN[TO(.ENTRZC CONIC
C3 152.933 VHL 12._67 0LA 10.5l RAL J|.4J RA0 65"/'0.7 VlEL |6.56| PTH 2.88 VHP 19.967 OPA -13.75 R4P 338.20 ECC 3.5169
LNCH AZNTH LN_H TIME L-I TINE IN! LAT IN! LONG |NJ RT AS_ IN! A)_4TH IN! TIHE PO C$7 TIM IN! 2 LAT IN! _ LONG
90.OO 6 18 ?4 34320.54 -_7.87 97.9_ _77.36 84.77 7 8 45 24EO.5 -2_.30 89,?_
90.00 _ 57 3 5000.46 L_.74 219.63 262.60 72.66 22 20 23 4400.5 2O.15 2z1,9J
100.00 7 44 59 2741._4 -29.52 77.55 272.53 85.06 8 30 40 2141.3 -29.89 68.77
100.O0 27 |3 9 4754.90 24._2 L_|.G_ ?62.05 72.06 23 32 24 4154.9 21.64 193.25
I10.00 9 5 5 2494J.6_ -33.96 _8,93 27_.94 8_.86 9 46 36 !890.7 -34.!6 49.69
110.00 23 9 32 4578.34 28.54 186.02 260.45 70.33 24 25 51 3978.3 25.59 178,09
O!FFERIENTIAL _CTION$ MI0-COUR_ EXECUTION ACCURACY ORB! T OETER_41NATION ACCURACY
TOE-I.[]05! TRA-_.44_ TC3 -,1_2 BAU ,4052 ,_.T 1336,0 _ 485.8 S(,3 52.3 ST 580.5 SR 431.4 SS 538,8
ROE -.9198 RRA .4727 RE3 -.0280 FAU .01184 RRT -.0_6-RRF" .0_57 RTF -.79_ CRT .7002 CRS .7819 CST .9917
FOE .5859 FRA 1.0926 re3 -.0670 B.SP 4078 ,S_ 1421.6 R_3 -.0005 RJ3 ,79L_ LSA 860.0 MSA 271 .J SSA 16.0
BOE 1.3625 BRA 2,4951BC3 ,1982 FSP -129 .%1 1336,2 5G2 4_5,4 THA 179,07 ELI 672,6 EL2 265,8 4LF 33.36
232
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69t
LAUNCH C4TE NOV 28 1968 FLIGHT TIH_ 94,00 4RRIV4L C4TE MAR Z 1969
HELIOCENTRIC CONIC
RL 147.57 L4L .00 LOL 65.83 VL
RP 107.48 LAP 2.98 LCP 137.60 VP
RC 66.167 GL 5.57 GP -.99 7AL
PLANE TOCENTR[ C CCIWIC
C3 141.173 VHL 11.887
LNCH AZHTH LNCH TIE L-I TIWE IN| LAT
90.00 6 15 5 3(]30.06 -77.8|
90.00 71 5 40 4961.79 71.93
1OG.OO 7 4? 5 2749.49 -29.47
100.00 22 21 ?2 4717.59 ?3.51
IIO.O0 9 3 8 2495.89 -33.94
110.O0 13 J6 48 4543.96 27.73
DIFFERENTIAL cORRECTIONS
TD£-1.O137 TRA-?.4666 7C3 -.L:=t]48 BAU .3909
ROE -.8800 RRA .4497 RC3 -.0310 FAU .01_05
FOE .6097 FRA 1.1786 FC3 -,0739 (3SP 4?4?
B0E J.3414 8RA ?.5071 8(5 .2_71 FSP -140
DISTANCE 197.771
ZZ.326 &AL ]8.95 4ZL 86.87 HCA 71.79 SMA 107.07 ECC .53714 INC ].1371 Vl 30.191
34.196 GAP -32.07 AZP 89.0? TAL 161.35 TAP 733.14 RCA 47.76 APO 156.39 V? 35.257
50.57 ZAP 19.06 ETS I76.56 ZAE 133.79 ETE 190,94 ZAC 77.13 ETC 164.13 (LP 19.04
DLA 11.23 RAL IZ.07 RAD 6570.5 VEL 16.207 PTH _7.84 VHP 19.?13 0PA -13.IO RAP 340.04 ECC 3.3?33
INJ LONG ]NJ RT ASC INJ ATNTH INJ T]I4E PO CST TIM INJ ? LATINJ ? LONG
98.61 772.26 84.43 7 5 35 7430.1 -28.79 89.98
717.08 262.05 71.63 ?? ?8 ?2 4361.8 19.?? ?09.46
78.16 ?72.44 84,75 8 ?7 54 2149.5 -79.89 69.38
198.54 761.47 70.99 23 39 59 4117.6 ?0.70 190.88
59.34 272.88 85.62 9 44 43 1895.9 -34.17 50.10
183.68 259.78 69,16 24 32 37 ]944.0 ?4.64 175.87
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1395.1 SGR 484.{] 8G3 56.3 ST 609.5 SR 4?9.5 SS 560.S
RRT -.0363 RRF .0343 RTF -.B038 CRT .7004 CRS .7834 CST .9915
SGe 1476.7 R_3 -.0011 RI3 .8038 LSA 897.0 MSA 777.4 SSA 16.1
SGJ 1395.2 S_? 483.7 THA 179.18 ELI 695.6 EL? ?68.6 ALF 31 .49
LAUNCH DATE NEN ?8 1968 FLIGHT TIME 96.00 ARRIVAL DATE MAR 4 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .00 LOL 65.83 VL
RP 107.49 LAP 5.06 LOP 140.85 VP
RE 64.161 GL 6.00 GP -1.03 ZAL
PLANETOCENTRIC CONIC
C3 130,353 _ 11,417 0LA 11,96 RAL
LNCH AZMTH LNCH TIRE L-I TIME IN| LAT
90.00 6 11 31 3039.26 -77.75
90.00 21 14 11 4922.43 ?I .06
I00.OO 7 38 56 ?757.29 -29.47
IOO.OO 2? ?9 ?7 4679.64 LP'_.65
110.O0 90 57 2500.70 -33.91
110.D0 ?3 ?3 56 4508.99 ?6.86
DIFFERENTIAL CORRECTIONS
TDE-I.O?23 TRA-?.48|2 TC3 -.2132 BAU .376_.
ROE -.8407 RRA .4259 RC3 -.0342 FAU .01778
FOE .6337 FRA 1.1660 FC3 -.OBI6 BSP 4413
8oE 1.3236 _A ?.5175 Be3 .2159 FSP -152
DISTANCE Z134.227
22.719 GAL 18.15 All. 86.83 _ 75.04 S_IA 103,48 ECC ,51085 IN(: 3.1705 V! 30.191
34.452 GAP -30.65 AZP 89.18 TAL 160.58 TAP 735.61 RCA 50.6? APO 156.34 V? 35.756
49.77 ?AP 17.73 ETS 176.30 Z_ 134.58 ETE 191.64 lAG 73.99 ETC 164.42 CLP 17.70
12.69 R/,O 6570.4 VEL 15.865 PTH ?.81 VHP 18.480 0PA -17.43 RAP 341 .88 ECC 3.J453
IN| LONG IN| RT ASC IN| A?t4TH IN| TIM([ PO CST TIM IN| ? LAT IN| ? LONG
99._.8 272.07 84.10 7 ? lO 2439.3 -78.77 90.65
214.52 261.46 70.63 22 36 14 4322.4 I8.73 ?06.99
78.73 272.26 84.45 8 24 54 7157.3 -29.88 69.95
196.06 260.85 69.95 ?3 47 26 4079.6 19.71 188.49
59.71 272.73 85.40 9 42 37 I900.7 -34.17 50.48
181.33 259.07 68.01 24 39 5 3909.0 ?3.63 173.65
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1456.1 _ 481.5 SG3 60.7 ST 639.7 SR 426.9 SS 583.I
RRT -.0337 RRF .0327 RTF -.815rJ CRT .7010 CRS .7850 CST .9913
SC_ 1533.6 R23 -.0019 R13 .8150 LSA 925.6 M$A 773.1 SSA 16.?
SGJ |456,2 SG2 48J,I THA 179.28 ELI 719,9 EL? 270.6 ALF ?9.6?
LAUNCH DATE NOV 28 1968 FLIGHT TIME 9_,00 ARRIVAL C4TE M4R 6 1969
HELIOCENTRIC CONIC
RL 147.57 L4L .O0 LC¢ 65.83 VL
RP 107.50 LAP 3.14 LOP 144.10 VP
RC 62.196 GL 6.45 GP -1.08 Z4L
PLANE TOCENTRIC CONIC
C3 170.399 VHL 10.973
LNCH ATMTH LNCH TIME
90.00 6 7 39
90.00 ZI 72 37
1OO.OO 7 35 3?
I(30.OO 72 37 Z5
JlO.OO 8 58 31
110.610 ?3 30 55
DIFFERENTIAL CORRECTIONS
TDE-I.O?84 TRA-2.4913 7C3 -.2205 8AU .3601
ROE -.8017 RRA .407_ RC3 -.0376 FAU .01256
FOE .6593 FRA 1.?O44 FC3 -.0903 B,_P 4652
BDE 1.3039 _A ?.5237 BE3 .?737 FSP -166
DISTANCE 710,737
?3.088 G4L 17,39 AZL 86.79 HCA 78.78 SMA 104.86 ECC .49027 IN( 3.?077 VJ 30.191
34.693 GAP -79.33 4IP _9.35 TAL 159._3 TAP 738.17 RC4 53.45 APO 156.27 V? 35,753
49.0? ZAP 16.41ETS 175.97 ZAE 135.48 ETE 197.40 ZAC 75.85 ETC 164.69 CLP 16.37
CLA I?.68 RAL 13.76 RAG 6570.3 VEL 15.54_ PTM ?.77 VHP 17.769 CPA -11.76 RAP 343.71 Eft ?.9815
L-J TIME IN| LAT IN| LONG IN| RT A,_C IN| AZMTM IN| TIME PO CST TIM IN| 2 LAT IN| ? LONG
3048.73 -77.6_ 99.93 771.78 83.78 6 58 77 7448.? -78.?_ 91.31
4887.35 ?O.14 711.94 ?60.83 69.66 ?2 43 59 4787.4 17.19 _04.51
?764.80 -?9.37 79.28 271.99 84.17 8 ?1 37 7164.8 -79.87 70,51
4641.01 71.73 193.56 760.19 68.95 ?3 54 46 4041.0 18.67 186.10
2505.13 -33.89 60.06 ?72.48 85.20 9 40 16 1905.1 -34.18 50.82
4473.45 ?5.93 178.98 ?58.33 66.90 ?4 45 ?9 3873.4 ??.58 171.43
MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SGT 1516.7 _ 478.1 _3 65.4 ST 669.8 _ 4?3.6 SS (,(])6.3
RRT -,0314 RRF .0310 RTF -.8759 CRT .7013 CRS .7867 CST .9911
SG6 1590.3 _3 -.0022 R13 .8759 LSA 9S9.5 MSA ?73.? SSA 16.3
S_1 J316.8 ,S,G2 477.8 THA 179.37 ELl 744.4 EL? 271.7 ALF ?7.96
LAUNCH DATE NOV ?8 1968 FLIGHT TIME 100.00 AREIVAL GATE MAR 8 1969
HELIOCENTRIC CONIC DISTAIn? 217.296
RL 147.37 LAL .L"IO LO.. 65,83 VL 23.435 GAL 16.66 AZl. 86,76 H_A 81.53 SMA
RP 107.5| LAP 3,?| LOP 147,35 VP _,922 GAP -_,05 AZP 89,5? TAL |59,|2 TAP
RE 60.278 GL 6,92 GP -1.14 ZAL 49.32 lAP 15.09 ET$ 175.54 ZAE 136.48 EYE
PLARETOCENTRIC CONIC
C3 111.745 W,IL J0.547 OLA 13.41 RAL 1_.79 RAO 6570.1 VEL 15.251 PTH 2.73 VHP
LNCH AS'MTM LNCH TIME L-I TIME IN| LAT
90.OO 6 3 30 _057.06 -27.61
gO.(](] 21 30 58 4841.52 19.15
IDO.OO 7 31 51 _777.12 -29.32
I00.00 27 45 18 4601.70 20.74
110.00 8 55 51 ?509.27 _33.86
110.(30 23 37 47 4437.31 24.94
DIFFERENTIAL CORRECTIONS
TDE-I.0347 TRA-?.4_4 TC3 -.L_73 8AU ,34_6
ROE -.7633 RRA .3801 RC3 -.0417 r_U .01288
FOE .6866 FRA 1.2444 FC3 -.I_? 8._P 489_
BDE 1.2858 (3RA Z.578? Be3 .2310 FSP -181
106-27 ECC ,47040 INC 3.744J VI 30.191
?40.65 RCA 56.75 APO 156.18 v? 35.750
193.?? ZAC 77.7? ETC 164.94 CLP |5.04
17078 OPA -11.08 RAP 345,54 ECC 2.8308
IN| LONG IN| RT A,_ IN| AZMTH IN| TIME PO (ST TIM IN| ? LAT IN| ? LONG
100,56 271.42 83.47 6 54 27 2457.1 -28,23 91.95
?09.36 260.17 68.73 ?2 51 40 4741.5 16.09 ?07.07
79.8? 771.63 83.89 8 18 3 7177,I -_9.85 71.06
191.05 259.50 67.98 24 ? 0 4001.7 17.57 183.69
60,38 272.15 85,01 9 37 40 1909.3 -34.18 51.15
176.64 _57.55 65.83 24 51 44 3837.3 ?1.47 169.?I
MID-COt.MS? EXECUTION _ECURACY ORBIT 0ETERMINATION ACCURACY
St.,7 1579.3 SGR 473.9 SG3 70.5 ST 701.1 SR 419.5 SS 630.5
RRT -.0287 _ .0_90 RTF -,8362 CRT .7019 CRS .7885 CST .9909
•_ 1648.8 R'23 -.0077 R13 .836_ LSA 995._ MSA ?7?.6 SSA 16,4
56| 1579.3 S_? 473.6 THA 179.46 ELI 770.4 EL? 271 .9 ALF 76.31
?33
JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL 4, 1968-69)
)
LAUNCH GATE M_V _ 1968 FLIGHT TIME I_2.00 ARRIVAL GATE MAR 10 1969
HELICwCENrRIC CL'X'_IC 01STANCE Z23.903
RL |47.57 LAL .00 LL"(- 65.83 VL 23.761 GAL J5.96 AZL 86.7Z HCA 84.78 SMA
RP 107.52 LAP 3.27 LOP 150.60 VP 35.138 GAP -26.83 AZP 89.70 TAL 158.43 T4P
RC 58.41Z GL 7.41 GP -1.20 ZAL 47.67 ZAP 13.77 ET5 174.99 ZAE 137.EO ETE
PLANE TOCENTRIC CONIC
C3 10_.H30 VHL lO.14I CLA 14._3 RAL 14.Z7 RAD 6570.0 VEL 14.972 PTH 2,70 VHP 16.408 0PA -10.39 RAP 347.37 [CC 2.69?3
LNCH AZMTH LNCH TIME L-I TIM[ INJ LAT INJ LONG INj R? A.SC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ ? LONG
90.00 5 59 I 3065._5 -27.54 I0t.L_0 270.96 83.16 6 50 7 2465.9 -28.2! 92.59
90.00 21 39 t6 4799.91 18.10 --°06.75 259.47 67._5 2_ 59 16 4199.9 14.94 199.50
I00.00 7 27 51 2779.32 -19.Z6 80.35 Z71.19 _3.61 8 14 II 2179.3 -29.84 71.59
100.00 22 53 6 4561.67 19.70 j88.54 _58.77 67.05 24 9 8 3961.7 16.42 181.2_
110.00 8 51 55 2513.17 -33.84 60.6d 271.73 84.83 9 34 4_ 1913.2 -34.18 51.45
110.00 23 44 31 4400.59 Z3.90 174.30 256.75 64.80 14 57 5Z 3_00.6 Z0.30 167.00
CIFFERENTIAL CGRRIECTION$ NIC-COURE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE-I.0408 TRA-2.5049 TC3 -.2334 BAU .326_ S_T |643.Z SGR 46_.8 St.,3 76.1 St 733.3 SR 414.6 SS 655.9
ROE -.7254 RRA .3577 RC3 -.0451 FAU .013_3 RRT -.02§8 _ .0_69 RTF -.8459 CRT .7028 CR5 .7905 CST .9907
FDE .7156 FRA 1,2861 rC3 -.Ill4 85. ° 5150 _ 1708,7 R'_3 -.O032 R13 ._460 LSA 1032.4 MSA 271.4 SSA 16.5
BeE 1.2687 eRA 2.5304 BC3 .2377 FSP -I97 S,(,,I 1643.2 S,(.,2 46_1.6 THA I79.54 ELI 797.6 EL2 Z71.2 ALF 24.72
I07.54 ECC .45127 INC ].?799 VI 30.191
243.20 RCA 59.0! APO 156.0_ V? ]5.?46
194.17 ZAC 79.59 ETC 165,18 CLP 13,72
LAUNCH C4TE NOV 28 19_8 FLI_T TIME 1O4.DO ARRIVAL GATE MAR I_ 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .00
RP I07.53 LAP 3.31
RC 56.605 GL 7.91
PLANIETOCENTRIC CONIC
C3 95.098 VHL 9.75_
LNCH AZMTH LNCH TIME
90.00 5 54 II
90.00 ZJ 47 }I
lO0.OO 7 23 33
100.00 Z3 O 50
110.00 B 49 43
IlO.OO 23 51 10
CIFFERENTIAL CORR1ECTIONS
70£-I.0507 TRA-2.5116 TC3 -.2401BAU .3116
ROE -.6881 RRA .3_59 RE3 -.0492 r_u ,01360
F0E .747) FRA 1.3303 re3 -.IZ38 B.._ 53_6
8oE 1.2559 BRA Z.5340 BC3 .2451 FS@ -214
01STANCE 230.549
LCL 65.83 VL _4.067 GAL 15._9 _ZL 86.68 I.¢CA 88.0_ 5NA |08.84 ECC .43288 INC 3.3152 VJ 30.191
LO ° 153.85 VP 35.341 GAP -_5.64 AZP 89.89 TAL 157.77 TAP _45.79 RCA 61.72 APO 155.95 V2 35.241
GP -1._6 ZAL 47.07 ZAP 1_.46 ETS 174._8 ZAE |38._4 ETE 195.I0 ZAC 81.47 ETC 165.41 CLP 12.40
OLA 14.86 RAL 14.70 RAO 6569.9 VEL 14.TIZ PTH Z,66 VHP I5.757 CPA -9.70 RAP 349,20 ECC 2.5651
L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A1'_TH INJ TIME PO CST TIM INJ Z LAT INJ ? LONG
3074.7Z -_7.47 |0|._4 _70.43 _.84 6 45 _6 2474.7 -_8.18 93.24
4757.50 16.99 L_04.|3 _58,74 67,00 Z3 _ 48 4157,5 J3.73 i96.97
2786.5_ -29.Zl 80.88 _70.67 83.34 8 10 0 _186,5 -29,_2 77.13
45L:_0.93 18._ 186.01 Z38.01 66,17 _4 16 11 39L:_0.9 15.22 178.85
_516.94 -33.81 60.97 _71._4 84,66 9 31 40 1916.9 -34.18 51.76
4363._8 LP_._ I?l._ _55.9_ 63.81 _5 3 53 3763,3 19.09 164.78
NI0-COURE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SK, T 1711.| _ 463.0 $4,3 8_._ ST 768.8 5R 408.9 SS 683.0
RRT -.0_17 K_F .0#44 RTF -.8550 CRT .7048 CRS .7928 CST .9906
,_ 1773.6 R23 -.0043 R13 .8550 LSA 1073,3 MSA 269.3 SSA J6.6
_1 1712.1 5(,2 46_.8 THA 179.64 ELI 828.1 EL? 269.3 ALF 73,14
LAUNCH 0ATE NOV ?B 1968 FLIGHT TIME 106.00
ARRIVAL _ATE MAR 14 1969
HELIOCENTRIC CONIC 01STANCE _37._30
RL 147.57 LAL .00 LOL 65.83 VL ?4.355 GAL 14.64 AlL 86.65 HCA 91.27 SMA 110.09 ECC .41523 INC 3.3505 V! 30.191
RP 107,55 L4P 3.35 LOP 157.10 VP 35,53_ GAP -24.50 A7P 90.07 TAL 157.14 TAP 248.40 RCA 64.38 APO 155.81 v? 35.735
RC 54.864 GL _.44 CP -1.33 7AL 46.5Z lAP 11.15 ETS 173.33 7AE 140.20 ETE 196.18 7AC 83.35 ETC 16S.62 CLP 11.O8
PLANE TOCENTRIC CONIC
C] 87.994 VHL 9.381 _LA 15.59 RAL 15.08 RAO 6569.7 VEL 14.469 PTH 2.63 VHP 15.J25 _PA -9.01 RAP 351.01 ECC 2.448_
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ _ LA T INJ 2 LONG
90.00 5 49 0 3083.79 -_7.39 10_,49 _69.fl_ 87.53 6 40 ?3 2483.8 -78.14 93.90
90.00 21 55 45 4714.26 15.82 2'01.50 257.99 66.21 23 14 19 4114.3 12.48 194.42
I00.00 7 18 54 2793.82 -29.15 81.41 270.07 83.07 8 5 28 _193,8 -29.80 72.67
lOO.OO 23 8 32 4479.45 17.44 183.48 257._3 65.33 24 23 11 3879.5 13.97 176.41
110.00 8 46 13 2520.65 -33.79 61.26 270.66 84.49 9 _ 13 19_0.7 -34.1fl 52.04
110.00 0 1 38 4325.39 21.64 169.63 255.07 62.87 I 13 44 3725,4 17,_3 16_.57
OIFFERIENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.0574 TRA-2.5125 TC3 -.2445 BAU .Z945 S(,T 1779.3 _ 456.3 S(,3 88.8 ST 803,6 SR 402.4 S5 710.9
ROE -.6515 RRA .3146 RE3 -.0534 FAU .01404 RRT -.0183 K_ .OIL:_O RTF -.8638 CRT .7064 CRS .7951 CST .9904
r0E .7807 FRA 1.3761 re3 -.138I 85P 5584 S_ 1836.9 R23 -.OO51RI3 .8638 LSA 1114.3 MSA _66.8 SSA 16.6
BOE 1.24L_ _RA 2.5321 BE3 .2503 FSP -234 S(,I 1779.3 ._T,2 456.2 THA 179.71 ELI 858.3 EL? 266.7 ALF 71.68
LAUNCH OATE NOV 28 1968 FLIGHT TIME |08.00 ARRIVAL CAT? MAR 16 1969
HELIOCENTRIC CONIC DISTANCE 243.942
RL 147.57 LAL .(30 LCL 65.83 VL 24.624 GAL 14.03 AZL 86.61 PICa 94.51 SMA 111.31 ECC .39831 INC 3.3858 VI _.I 91
RP 107.57 LAP 3.38 LOP 160.35 VP 35.711 GAP -_3.40 AlP 90.27 TAL 156.54 TAP _51.05 RCA 66.98 APO 155.65 V? 35.229
RE 53.197 GL 8.99 GP -I.41ZAL 46.03 ZAP 9.85 ET5 17_.06 Z_ 141.68 ETE 197.39 ZAC 85._2 6TC |65.8? CLP 9.75
PLANE TOCENTRIC CONIC
C3 81.473 VHL 9.026 0LA 16.32 RAL 15.41 RAO 6569.6 VEL 14.242 PTH _.59 VHP 14.511 OPA -8.3E RAP 35_.8_ ECC 2.3408
LNCH AZMTH LN_H TIME L-J TIME INJ LAT ZNJ LONG |NJ RT A._i_ INJ A1'MTH INJ TIME PO CST TIM INJ _ LAT INJ ? LONG
90.00 5 43 24 3093.Lm0 -_7.3l 103.16 L_,9.13 82.20 6 34 57 2493._ *28.10 94,59
90.00 22 4 0 4670.15 14.60 1_.84 _57._ 65.46 _3 _I 30 4070.1 II,16 191,H5
IO0.O0 ? 13 54 2_01.36 -29.03 81.96 _69.40 8_.78 8 0 35 ZL_I.4 -?9.78 73.23
100.00 23 16 11 4437.22 16.22 |_0.93 _56.43 64.54 24 30 9 3_37.2 12,66 173,95
IIO.O0 8 42 25 2524.41 -33,77 61.55 270.01 84.32 9 24 29 1924.4 -34.18 52.33
110.00 0 8 6 4286.93 L:_.43 167._10 254.20 61.98 ! 19 33 3686.9 16.52 16_.36
OIFFERENTIAL CORRECTIONS NIO-COI.J_.SI_ EXECUTION ACCURACY ORBIT 0£TERMINATION ACCURACY
TOE-1.0649 TRA-_.5|I6 TC3 -._481 8AU ._776 ,%T |848.6 _ 448.7 SG3 96.0 ST 839.9 SR 395.0 SS 740.5
RCE -.6155 RRA ._940 RE3 -.0579 FAU .0|456 RRT -.0146 _ .0195 RTF -.87_1 EFT .7084 CRS .7975 CST .990]
F0E ,8169 FRA 1.4244 FC3 -.1_43 BSP 5834 S_B 190_.Z 1_3 -.0060 R13 .87_1 LSA 1157.6 MSA 263.5 SSA 16.7
BOE I .2299 BRA 2.5287 BE3 .2548 FSP -255 ._1 1848.6 S(,2 448.7 THA 179.78 ELI 890.I EL_ 263.1 ALF ?0._8
?34
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. |968-69_
LAUNCH CATE NOV 28 1968 FLIGHT TIME II0.0_ ARRIVAL GATE MAR IB 1969
HELIOCENTRIC CONIC
RL 147.57 LAL ,OO LOL 65.83 VL
RP 107.59 LAP 3.39 LOP 163.60 VP
RC 51.611 GL 9.57 GP -1.50 ZAL
PLANETOCENTRIC CONIC
C3 75.491 VML 8.r:_9
LNCH AZNTH LNCH TIME L-I TIME INJ LAT
90.00 5 37 22 3103.11 -27.21
90.00 2? 1? 17 4625.14 )3,31
iO0._O 7 8 29 2809.26 -29,02
100.00 23 23 51 4394.22 14.95
lJO.00 8 35 17 2578.33 -33.74
110.00 0 14 ?9 4247.91 19.16
OIFFERENTIAL CORRECTIONS
TCE-I.0731 TRA-?.5083 TO3 -,7507 BAU .7607
ROE -.5802 RRA .27A1 RE3 -.O676 FAU .01505
FOE .8563 FRA 1.4754 FC3 -,1776 B_P 6CJB3
BCE 1.2199 BRA Z.5233 BE3 .7584 F_P -_78
CISTANCE 250.680
24.877 GAL 13,44 AZL 86.58 HCA 97.75 SMA 112.49 ECC .38213 INC 3.4214 Vl 30.191
35.879 GAP -??.33 AZP 90.46 TAL 155.97 TAP 253,72 RCA 69.51 APO 155.48 V2 35.222
A5.60 ZAP 8.55 ETS 170.31ZAE 143.79 ETE 198.74 ZAC 87.09 ETC 166.01 CLP 8.42
CLA 17.05 RAL 15.69 RA0 6569.5 VEL 14.030 PTH 2.56 VHP 13.916 CPA -7.6A RAP 354.63 ECC 2.2424
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ ? LAT INJ 2 LL-_NG
103.87 ?68.37 81._5 6 29 5 2503,1 -28.06 95.31
196.17 256.43 6A.77 Z3 ?9 22 4025.! 9.80 189.24
82,54 ?68.65 82.49 7 55 I9 ??09.3 -29.75 73.81
178.38 255.6? 63.81 2A 37 5 3794.2 11.31 171.48
61.85 269.30 84.15 9 20 25 1928,3 -34.18 52.64
16A.98 ?53.3? 61.34 I ?5 17 3647.9 15.16 158.15
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S6T 1919.4 SGR 440.4 S_3 103.8 ST 877.7 SR 386.8 SS 771.9
RRT -.0106 RRt" .0170 RTF -.8799 CRT .7109 CRS .8002 CST .9902
1969.3 _3 -.OO71RI3 ,8799 LSA 1?O3,4 MSA 259.6 SSA 16.7
S(,I 1919.4 S62 440.4 THA 179.85 ELI 923.7 EL2 ?58.5 ALF 18.93
LAUNCH OATE NOV ?8 I_8 FLIGHT TIME 11_,00 ARRIVAL OATE MAR 20 1969
HELIOCENTRIC CONIC 0ISTANCE ?57.440
RL 147.57 LAL .00 LOL 65.83 VL _5.1|4 GAL 12._ AZL 66.54 PICA 100.99 SMA I13.63 ECC .36667 INC 3.4576 Vl 30.191
S_P 107.61 LAP 3.39 LOP I66.84 VP 36.037 GAP -2I.]0 AZP 90.66 TAL 155.4A TAP ?56.43 RCA 71 ,97 APO 155,30 V2 35.215
RC 50.116 GL 10,16 GP -1.60 ZAL 45.Z! ZAP 7.75 ETS 167.79 ZAE 145.02 ETE 200.78 ZAC 88.96 ETC 166.18 CLP 7.0_
PLANE TOCENTRIC CONIC
C3 70,005 VHL 8.367 OLA 17.80 RAL 15.93 RAO 6569.3 VEL 1_,833 PTH ?.53 VHP 13.339 CPA -6.96 RAP 356.4Z ECC 2.1521
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A1_4TH INJ TIME PO CST TIN INJ _ LAT INJ 2 LONG
90.00 5 30 5? 3113.70 -27.11 104.63 267.54 81.49 6 72 46 7513,7 -78.01 96.08
90.00 ?2 2"0 38 4579.18 11.9t5 193.47 255.63 64.14 ?3 36 57 3979.2 0.38 186.61
1(30.O0 7 2 40 7817.69 -28.94 83.16 267,84 82.17 7 49 38 2217,7 -29.72 7A.44
IOO.OO 23 31 3? 4350.43 13,61 175.81 754,79 63,13 ?4 44 ? 3750.4 9.90 168.99
110.00 8 33 49 7537,53 -33.71 62.18 268.5£ 83.96 9 16 I 1937.5 -34.18 51.97
110,O0 0 _ 48 42'08,35 17.85 162.67 252.43 60,35 I 30 57 3608.4 13.76 155,94
OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-I.0813 TRA-?.501B TO3 -.7515 BAU .2437 ,_,T 199(1.7 5(,R 431.2 ,%3 112.A ST 916.4 SR 377,7 SS 805,0
ROE -,§456 RRA .7550 R(3 -,0674 FAU .01564 RRT -.0068 RR_ .0147 RTF -.8873 CRT ,7137 CRS ,8029 CST .9901
FOE .8989 FRA 1.5792 FC3 -,1934 BSP 6345 _ L_336.8 R?3 -,0083 RI3 .8873 LSA 1251.0 MSA 255.1 SSA 16.7
BCE 1.?111 BRA ?.5148 8C3 .2603 FSP -303 5GI 1990.7 5(,? 431.2 THA 179.91 EL1 958.3 EL? 153.0 ALF 17.66
LAUNCH GATE NOV 28 1968 FLIGHT TIME 114.00 ARRIVAL GATE MAR 22 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .O0
RP 107.64 LAP 3,39
RC 48.721 &L 10,79
PLANE TOCENTRIC CONIC
C3 64,981 VHL 8.061
LNCH AZMTH LNCH TIME
90.00 5 23 52
90.00 27 29 6
IOO.OO 6 56 23
100.00 23 39 16
110.00 8 28 58
110.00 0 27 6
01STANCE 264.219
LOL 65.83 VL 25,336 GAL 12.34 AZL 86.51 HCA 104.23 SMA 114.73 ECC .35193 IN( 3.4945 Vl 30.191
LOP 170.09 VP 36.184 GAP -L_],31 AlP 9(].86 TAL 154.95 TAP 259.18 RCA 74.36 APO 155.11 V2 35.207
GP -1.71 ZAL 44,88 ZAP 5.98 ETS 164,02 ZAE 146.87 ETE 202.04 ZAC 90.82 ETC 166.35 CLP 5.73
CLA 18.55 RAL








TOE-I.0903 TRA-2.4933 TC3 -.2508 BAU ,?768
ROE -._117 RRA .2368 Re3 -.0724 FAU .01630
FOE .9456 FRA 1,5865 FC3 -.?171 BSP 6599
BOE 1.2044 BRA 2.5045 BC3 .7611FSP -331
_AUNCH OATE NOV 28 1_:168
16.11 RAG 6569.2 VEL 13.650 PTM 2,49 VHP 12.779 OPA -6.29 RAP 358.20 ECC 2,0694
INJ LONG INJ RT ASC INJ A7MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
105.45 ?66.65 81.09 6 15 57 2525.2 -27.95 96.91
190.74 254.83 63.57 23 44 38 3932.2 6,91 183.94
83,82 ?66.97 81.83 7 43 30 7226.8 -79,68 75.11
173,22 ?53,96 62.51 24 51 1 3705.8 8.45 166.47
62.53 ?67.68 83.75 9 11 15 1937,1 -34.17 53.32
160.36 751.53 59,62 1 36 34 3568.3 12.32 153.72
MI0-COURGE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC Y
S(,T 2063,5 ,%R 421,? SG3 171.8 ST 956.7 SR 367.6 SS 840.2
RRT -.00_I RRf" .0127 RTF -,8943 CRT .7167 CRS .8058 CST .9901
S_B 2106.1 1_3 -.0098 RJ3 .8943 LSA |3(]1.A MSA 750.0 SSA 16.7
_1 2063.5 S67 471 ,2 THA 179,96 ELl 994.8 EL2 ?A6.5 ALF 16.44
HELIOCENTRIC CONIC
RL IA7.57 LAL .O0 LOL 65.83 VL
RP 107.66 LAP 3.37 LOP 173.33 VP
RC 47,437 GL 11.43 GP -1.83 ZAL
PLANETOCENTRIC CONIC
C3 60.381 VHL 7,771
LNCH AZMTH LN_H TIME L-I TIME INJ LAT
90.00 5 16 17 3137.76 -_6.85
90.00 _? 37 43 4484.14 9,08
1OO,OO 6 49 _ 7836.81 -28.76
IOO.OO 23 47 5 4260.33 10,78
110.OO 8 23 45 7542.Z7 -33,64
110,00 0 33 El 4127.63 15.07
OIFFERENTIAL CORRECTIONS
TOE-I.0996 TRA-?,4_18 TC3 -.7483 BAU ,7100
ROE -.A785 RRA ,_195 RC3 -.0776 FAU .0170_
FOE .9967 FRA 1.6473 FC3 -.7441BSP 6864
80E 1.1992 8RA 2.A915 BE3 .2601 FSP -363
FLIGHT TIME 116.00 ARRIVAL GATE MAR 24 1969
DISTANCE 771.012
75,54A GAL 11.83 AZL 86.47 H_A 107.A7 SMA
36.371 GAP -|9.35 AZP 91,06 TAL J54.49 TAP
44.61 ZAP 4.73 ETS 157.97 ZAE 148.83 ETE
115.79 ECC .33789 INC 3.5325 Vl _.191
761,95 RCA 76.67 APO 154.92 V2 35.198
204,08 ZAC 92.66 ETC 166.51 CLP 4.36
OLA 19.30 RAL 16.74 RA0 6569.1 VEL 13.481PTH ?,46 VHP 17.235 CPA -5.64 RAP 359.97 ECC 1.9937
INJ LONG INJ RT ASC INJ AZWITH INJ TIME PO CST TIM INJ 2 EAT INJ 2 LONG
106.35 265.70 80.66 6 8 34 2537.8 -27.87 97.83
187.97 254.02 63.06 23 52 28 3884.1 5.39 181.23
84.55 _66.04 81.A6 7 36 53 ?236.8 -29,64 75,85
170,62 753.17 61.95 24 58 5 3660.3 6.95 163.93
6_.93 ?66.79 83.5? 9 6 7 1942.3 -34.17 53,73
158.06 ?50.63 58.95 1 42 9 35?7.6 10.84 151.51
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S6T _136,7 5GR 410.4 S_3 132.2 ST 997.9 5R 356.6 SS 877.7
RRT .O000 _ .0114 RTF -.9009 CRT .7199 CRS .8086 CST .99_I
S_B ?| 75.8 R23 ,0If4 RJ3 -.9009 LSA 1354,0 MSA 244 .4 SSA 16,7
5(.,1 7136.7 S(,2 410.4 THA ,00 ELl 1032.4 EL? 239,? ALF 15.27
235
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69
LAUNCH CATE N,.3V 2_ 1968
HELIOCENTRIC CONIC
RL 147.§7 LAL .DO
RP 107.69 LAP 3.34
RC 46.274 GL IZ.II
PLANE TOCENTRIC CONIC
(3 56.175 VHL 7.495
LNCH AZMTH LNCH TIME
90.00 5 8 4
90,00 22 46 34
lO0.OO 6 4? 17
lO0.OO ?3 55 ?
llO.OO 8 18 6
110.OO 0 39 37
FLIGHT TIME 118.00 ARRIVAL GATE MAR 26 1969
DISTANCE 777.816
LC_ 65.H3 VL 25.738 GAL 11.33 AZL 86.43 H(A i10.70 SMA 116.81 ECC .32454 IN( 3.5718 VJ 30.191
LOP 176,57 VP 36.449 GAP -18.42 AZP 91.26 TAL 154.06 TAP 264,77 RCA 78.90 APO 154.71 V2 35.189
GP -1.97 _AL 44.40 ZAP 3.57 ETS 147,42 ZAE 150.89 ETE ?06,47 ZAC 94.50 ETC 166.66 CLP _.98
_LA ?0.06 RAL 16.32 RAC 6569.0 VEL 13.324 PTH 2.44 VHP 11.709 0PA -5.DO RAP 1.72 ICE 1.9245
L-I TIME [NJ LAT INJ LONG ZNJ RT A,S_ INJ A)'MTH INJ TIM£ PO CST TIM INJ 2 LA T INJ 2 LONG
3151.73 -?6.70 107.34 264.69 80.19 6 0 35 7551.7 -27.78 9_,84
4434.86 7.5_ 185.16 ?53.2? 62.63 24 0 ?9 )834.9 3.82 178,46
2847,91 -78.64 83.35 ?65.05 81,05 7 29 45 2247.9 -29.5_ 76.67
4211,91 9.29 167.98 252.29 61.46 25 5 16 3613.9 5,40 161.35
2548.10 -33.59 63.38 265.85 83.76 9 O 35 1948.1 -34.16 54.18
4086,49 1_,61 155.77 249.73 58,)4 1 47 44 3486.5 9.32 149,79
OIrFERENTIAL CORRECTIONS MIC-COU_,_ EXECUTION _CCURACv
TOE-I.IIO0 TRA-?,4680 TC3 -.7439 BAU .193_ SGT L_"ZJO,9 _ 3_,8 SG] 143,S
ROE -o44_ RI_A .Z033 RC3 -.0H28 FAU .01787 RRT .0026 _ .0|10 RTF -._071
FOE 1.0531 FRA 1.7175 FC3 -.2746 O_W:) 7118 S(_ L_46.6 _3 .0134 R13 -.9071
)OK 1.1967 _RA ?.4764 OC3 .2576 FSP -39_ _1 _Y_10.9 SG_ 3_.8 THA .03
LAUNCH OATE NOV 2_ 1966 FLIGHT TII_ 120.00
P_LIOCENTRIC CONIC OI)TANCE ?64,6?7
RL 147.57 LAL ,0(3 LOt. 65,83 VL 75.919 GAL 10.67 AZL 86,39 H_A 113.94 SHA
RP 107.77 LAP ].30 LCP 179.B1 VP _.568 GAP -17.52 AZP 91.47 TAL 153.68 TAP
RE 45.244 GL 17.81GP -2.12 ?AL 44.24 lAP 2.65 ETS 127.67 Z_ 153.01 ETE
PLANETOCENTRIC CONIC
C3 57.3]4 VHL 7.734 DLA ?0.84 R4L 16.34 RAO 65_.9 VEL 13.179 PTH 2.41 VHP
LNO'_ AZMTH LNCH TIME L-I TII_ INJ LAT INJ LONG INJ RT AS(: INJ AFMTH INJ TIME
90.00 4 59 8 3167.40 -76,51 100.4_ L_6].63 79.66 5 _1 55
9(3.00 ?? 55 4? 4384._:_ _.9_ 182.29 252.43 62.?6 24 8 46
lO0.OO 6 34 21 2860,35 -28.51 86.25 264.0? 80.60 7 ?? 2
lO0.OO 0 7 6 4166.48 7.73 165.32 251.46 61.04 1 16 )?
110.00 8 I? I ?554.78 -33.34 65.89 264,87 8?.96 8 54 36
110.00 0 45 55 4044.81 I?.11 153.47 248.84 57.79 I 53 _i]
OIFFERENTIAL CORRI_CTION$ MI0-COUR,_ EXECUTION ACCURACY
TOE-J.J212 TRA-?.4_I6 TC3 -.2372 BAU .17"/'0 5GT _B_.3 _ 386.4 5/.,3 156.1
R_E -.4147 RRA .1_3 RC_ -.088l FAU .01871 RRT .0040 RRF .01_0 RTF -.9131
FOE 1.1153 FRA I.TB)A r(3 -.3095 B,_ 7363 Y,,e _317.7 R_3 .0|58 R13 -.9131
BOE 1.195_ _A ?.4588 0(3 .?_0 FS.° -434 ,5(,I 728_.) 5G2 386.4 THA .04
CRBIT 0?TERMINATION ACCURACY
57 1040.8 SR 34A.6 55 917.8
CRT .7234 CR5 .8115 C)T .9_11
LSA 1409.7 MS_ 238.? SSA 16.7
ELl 1071.7 EL? 731,0 ALF 14.14
ARRIVAL 0ATE MAR 28 1969
I17.78 ECC .31186 IN( 3.6179 Vl 30.191
267,61RCA 01.05 APO 154.51 V2 35.179
209.30 ZAC 96.31 ETC 166.80 CLP 1.59
11.199 CP_ -4.38 R_P 3.47 ECC 1.8613








ST 1085.0 5R 331 .5 55 960.7
CRT .7270 CR5 ,8142 CST .9907
LSA 146B.4 MSA 731.6 55A 16.6
ELI J112.6 EL? 227.0 ALF 13.05
LAUNCH 0ATE NOV 28 1968
HELIOCENTRIC CONIC
RL 147.57 LAL .00
RP 107,75 LAP 3.25
RC 44.357 GL 13.54
OLANE TOCENTRIC CONIC
C3 48.830 VHL 6,988
LNCH AZMTH LNCH TIME
90,00 4 49 23
90.00 23 5 14
100.00 6 25 45
it')O.OO 0 15 28
110.00 8 5 28
110.00 0 5? 16
FLIGHT TIME 127.00 ARRIVAL (ATE
01STANCE 291.443
LOL 65.83 VL 26.089 G_L 10.4_ AZL 86.34 H(A 117.17 5MA 118.71 ECC ,29985 IN( 3.6560 Vl 50.191
LOP 183,05 VP 36.678 GAP -|6.65 AZP 91.67 7AL 153.33 TAP 270.49 RCA 03.11 APO 154.30 V2 35.169
GP -2.}0 ZAL 44.14 ZAP 2,B0 ET5 95.06 ZAE 155,21ETE 712.71 ?AC 98.1! ETC 166,91 CLP .16
CLA 21.67 RAL 16.31 RAD 656ti.8 VEL 13.046 PTH 2.38 VHP 10.705 CPA -}.80 RAP 5.19 ECC 1.8036
L-I TIME INJ LAT INJ LONG INJ RT A._C INJ AZMTH INJ 71ME PO (ST TIM INJ 2 LAT INJ Z LONG
3185.16 -26.79 109.70 262.51 79.07 5 42 28 2585.2 -27.53 IOI,Z5
4331.92 4,78 179.35 751.66 61.98 24 17 26 3731,9 .50 J72.71
2874.4? -78.34 87._7 262.94 t_3.09 7 13 40 2?74.4 -29.42 78.63
41J7.89 6.12 162.61 250.66 60.68 I 24 6 3517.9 ?.17 156._6
2567._0 -33.47 64,48 ?63.85 8_.61 9 48 10 1962.5 -34,13 55.30
4002.58 10.57 151.17 247.96 57,30 1 58 58 3402.6 6.18 144.83
MAR 30 1969
CIFFERENTIAL CORRECTION5 MIO-COUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TCE-1.1306 TRA-2.4281 TC3 -.2273 BAU .160§ SGT _3§5.| 5(,R 373.3 SG3 169,8 5T 1127,9 SR 317.3 55 1006.7
Re( -.3828 RRA ,1747 RC3 -.0935 FAU .01969 RRT .0029 RRF .013§ RTF -.9187 CRT .7302 CRS .8167 (ST .9903
FOE 1.1844 FRA 1.8573 rE3 -.3491 08@ 7643 _ 2384.5 _3 .0182 R13 -.9187 LSA 1578.3 MSA ?24.7 SSA 16.5
BCE 1.1936 8R_ 2.4344 BC3 .2458 F,!_ -475 _r.,l 2355.1 _2 37),3 THA .03 ELI 1152.3 EL2 212.2 ALF 12.G2
LAUNCH (ATE NOV 28 1968 FLIGHT TIME 124.OO ARRIVAL CArE APR I 1969
HELIOCENTRIC CONIC CI)TANCE ?98.260
RL 147.57 LAL .00 LOL 65.83 VL 26.247 GAL 9.99 AZL 86._0 K_ 120,A0 5M_ I|9.59 £CC .78847 IN( 3.7017 vl 30.191
RP 107.79 LAP 3.19 LOP 186.78 VP 36.790 GAP -15.81 AIP 91.88 TAL 153.01 TAP 273,4! RCA 85.09 APO 154.09 V2 35.158
RC 43.625 GL 14.30 GP -?.50 ZAL 44.10 ZAP 2.81ET5 63.85 ZAE 157.39 ETE 216,86 7AC 99,89 ETC 167.08 CLP -J,_9
PLAN_TOCENTRIC CONIC
C3 45.637 VHL 6.756 OL4 2_.42 RAL 16.23 RA0 656_.7 VEL 1_.9_3 PTH ?.36 VHP I0._26 OPA -3.74 RAP 6.90 ECC 1.7511
LNCH AZHTH LNCM TIN( L-I TIME INJ L_T ]NJ LONG INJ RT AS(: _NJ A_TH INJ TIME _ C)T TIM INJ 2 LAT INJ _ LONG
90.00 4 38 41 3?05.50 -26.O_ 111,13 _6J.34 78.41 5 3? 7 ?605.5 -77.35 I02.7?
90.00 _3 15 16 4277.70 2.54 176.32 250.92 61.79 ?4 ?6 34 3677.7 -1.25 169.69
10_.00 6 16 ?4 2890.47 -78.15 88.4_ 26|.8] 79.51 7 4 34 ?290.5 -_9.31 79.81
IOO.O0 O ?4 l! 4067.96 4.45 159.85 249,87 60.41 I 31 59 3468.0 .48 153.31
110.00 7 38 _ 757_.44 -33.39 65.17 767,79 82.?I 8 41 14 1971.4 -34,11 56.00
110,00 O 58 4? 3959.76 8.98 148.87 247.09 56.88 2 4 4? 3359.8 4,56 142.57
_IFFERENTIAL CORRECTION5 HI0-COURS_ EXECUTION ACCURACY ORBIT (?TERMINATION ACCURACY
TCE-I.14_4 TRA-?.4073 TC) -.2137 BAU .1437 5GT 24_9'0 5(,R 3_9.4 5G3 |85.0 ST 1173.8 SR 301.9 SS 1055.3
RCE -.352'0 RRA .1627 RC3 -.0989 FAU .02083 RRT -.0Oil RRF .0219 RTF -,9741 CRT .7329 CR5 .8186 CST .9904
FCE 1.2601 FRA 1.9370 FC) -.3951 B)P 7958 5Ge 2455.5 R'25 -.0209 RJ3 .9241 LSA 1592.2 MSA 217,8 5SA 16.4
80E I .I 954 BRA 2.4129 eC3 .2355 FSP -523 SGI _479.0 S_2 359.4 THA 179.99 ELI I195,1 EL2 201 .7 ALF I0 .99
?36
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69
LAUNCH CATE NOV Z_ 1968 FLIGHT TINIE I76.00 ARRIVAL _TE APR 3 I_9
HELIOCENTRIC CONIC
RL 147.57 LAL .00 LOL 65.83 VL
RP 1O7,82 LAP 3.12 LOP 189.57 VP
RE 43.055 GL 15.O9 GP -?.73 ZAL
PLaNE TO('ENTRIC CL-"WW[C
C3 42.73_ VHL 6.537
LNCH AZMTH LNCH TIM_
90.00 4 26 52
90.00 23 26 l
100.00 6 6 9
100.00 0 33 21
110.00 7 50 42
110.00 1 5 17
OIFFERENTIAL CORRECTIONS
TOE-1.1567 TRA-2.3837 TC3 -.I998 BAU .I788
ROE -.}215 RRA .1514 RC3 -.1045 FAU .022_}
FOE 1.)461 FRA ?.0743 FC3 -.4463 8.%° 8197
BOE 1.7OO6 BRA 2.38_O BE3 .??§5 FSP -573
CISTANCE 305.076
26.394 GAL 9.59 AZL 86.75 HCA 123.63 54WA 121].43 ECC .27773 IN( 3.7505 Vl 30.191
36.875 GAP -14.99 AlP 92.08 TAL 152,74 TAP 776.36 RCA 86.98 APO 153.8@ V2 35.147
44.17 ?AP 3.88 ETS 45.77 ?AE 159.50 ETE 721.95 ZAC 101.64 ETC 167.27 CLP -?.77
CLA ?3.22 RAL 16.10 RAC 6568.6 VEL 12.810 PTH ?.33 VHP 9.763 OPA -2.73 RAP 8.58 ECC 1.7033
L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
32?9.09 -25.68 112.78 260.12 77.65 5 20 41 2629.1 -27.13 104.41
4271.05 .72 17}.15 250.92 61.69 24 36 27 3621.I -3.07 166.52
?908.94 -27.92 89.74 260.64 78.85 6 54 38 23,08.9 -29.17 81.16
4016.43 2.71 157,01 249.11 60.22 I 40 17 3416.4 -1.27 150.49
2581.85 -33.29 65.97 261.71 81.75 8 33 44 1981.8 -34.07 56.81
3916.99 7.36 146,55 246.94 56.5? 2 I0 33 3316.3 2.90 140.30
MIO-EOUR,_E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
.,RGT ?502.5 _ 344.8 $63 ?01.9 ST 1221.8 SR 285.J SS 1108.7
RRT -.OOBO RRV .0374 RTF -.9290 ERT ,7353 CRS .8199 CSr .9906
7526.? _3 ".0248 RI] .9790 LSA 1661.0 MSA 210.3 5SA 16.2
SGI 7507.5 SG2 344.6 THA 179.94 ELI 1240.1 EL2 190.4 ALF 9.97
LAUNCH OATE NOV 28 19ro,8 FLIGHT TIME |28.00 ARRIVAL OAT? APR 5 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .OO
RP 107.86 LAP 3.04
RE 42.657 GL 15.92
PLANETOCENTRIC CONIC
C3 40.101 VHL 6.333 0LA ?4.05 RAL
LNCH AS"MTH LNCH TIME L-I TIN? INJ LAT
90.00 4 13 37 3256,84 -25.26
90.00 23 37 44 4161.21 -1.2!
100.00 5 54 52 29_W3,18 -27,67
100.00 0 43 6 3967.89 .90
IJO.OO 7 4? 24 2593.99 -33.17
IJO.OO I 12 4 3877.05 5.69
OIFFERIENTIAL CORRECTIONS
TOE-1.!7?13 TRA-2.3364 TC3 -.183I BkU .1145
ROE -.2912 RRA .1423 RC3 -.II0l FAU .02337
FOE 1.4427 FRA ?.|190 F(3 -.5045 BSP 842?
BOE 1.2076 ORA 2.3607 8C3 .7137 FSP -6_0
01STANCE 311.889
LCL 65.83 VL 26.531 GAL 9.20 AZL 86.20 ;'_A 126.85 SMA 121.23 ECC ,76760 INC 3.80}0 Vl 30.191
LOP 192.75 VP 36.962 GAP -14.20 AZP g"Z.28 TAL 152.50 TAP 279.35 RCA 88.79 APO 153.67 v2 35.135
GP -2,99 ?AL 44.?0 ZAP 5,_ ET$ _W_.18 ZAE 161.47 ETE ?78.21 ZAC 103.36 ETC 167.36 CLP -4.28
15.91 RAO 6568.5 VEL I2.707 PTH ?.31 VHP 9.315 CPA -?.76 RAP 10.25 ECC 1.6600
INJ LONG INJ RT ASC INJ A;qWTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
114.70 258,84 76.77 5 7 54 2656.8 -26.84 106.38
169.82 249.57 61.71 24 47 5 3561.? -4.99 163.17
91.27 259.43 78.10 6 43 A3 Z330.4 -28.99 82.73
154.07 ?48.39 60.12 1 49 9 3362.9 -3.08 147.55
66.89 260.60 81.29 8 25 38 1994.0 -34.03 57.76
144.21 245.4_ 56.74 ? 16 36 3772.1 I.?1 137.99
MI0-EOL_SE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY
$6T 2574.7 _ 329.7 $63 ?20.6 ST 1270.8 SR 266.9 5S 1166.5
RRT -.09"06 R'RF .0489 RTF -.9336 CRT .7365 CRS .8700 CST .9908
$68 2595.7 R'23 -.0_93 R13 .9336 LSA 1733.7 MSA 202.9 5SA 15.9
_,! 2574,7 SG? 3?9.7 THA 179,85 ELI 1286.3 EL2 J 78.4 ALF 8,96
LAUNCH DATE NOV 28 1968 FLIGHT TIME 130.00 ARRIVAL OATE APR 7 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .00
RP 107.89 LAP 2.95
RC 42.436 GL |6.78
PLAMETOCENTRIC CONIC
C3 37.718 VHL 6.14J
LNCH AZMTH LN(M TIME
90.00 3 58 33
9O.OO 23 50 50
1130.OO 5 42 19
I(30.O0 0 53 40
110.00 7 33 21
110.00 1 19 8
0ISTANCE 318.695
LOL 65.83 VL ?6.658 GAL 8.84 AZL 86.14 HCA 130.08 SMA 121.98 ECC .25805 INC 3.8602 VJ 30.191
LC_° 195.97 VP 37.042 GAP -13.43 A?P 92.49 TAL 152.29 TAP 282.37 RCA 90.50 APO 153,46 V2 35.173
GP -3.30 ZAL 44_33 lAP 6,71ETS )(3,76 ZAE 163,19 ETE 235,86 ZA( 105._5 ETC 167,52 CLP -5._4
CLA 24.89 RAL 15.66 RAC 6568.5 VEL 12.613 PTH ?.29 VHP 8.8810PA -1.85 RAP 11.89 ECC 1.0207
L-I TIME INJ LAT INJ LCI_ INJ RT AS( INJ AS'MTH JNJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG
3290,15 -24,73 116.99 ?57.50 75.74 4 53 23 7690.? -26,45 108.75
4096.9? -3.98 166.73 248.99 61.86 24 59 7 3496.9 -7.02 159.54
2955.57 -77.26 93.05 258.17 77,23 6 31 35 2355.6 -28.74 84.56
3906.74 -1.01 1_0.99 247.73 60,12 I 58 47 3}06.7 -4.97 144.45
2608.18 -33.02 67.97 ?59.48 80.59 8 16 50 2008.2 -33.96 58.86
38?6.89 3.97 141.84 ?44.6? 56.02 2 22 55 3??6.9 -.51 135.63
OReIT DETERMINATION ACCURACY
ST 1317.5 SR 246,8 SS 1227.9
ERT .7349 CRS .8179 (ST .9910
LSA 1807.? MSA 195.6 SSA 15.6
ELl 1330.? EL2 165.8 ALF 7.96
DIFFERENTIAL CORRECTIONS
TOE-I.1849 TRA-?.3233 TC3 -.1604 BAU .0997
ROE -.2607 RRA .1357 RE3 -.1157 FAU .02491
FOE 1.55(30 FRA 2.2201 rE3 -.5718 B.SP 8726
BOE I.Z133 BRA 2.3273 BC3 .1978 FSP -695
MIO-COURSE EXECUTION ACCURACY
$6T ?640.2 SGR 314.? 563 941.3
_T -,0428 R_" .0749 RTF -.9381
2658.8 R23 -.0342 R13 .9381
$61 2640.2 $62 313.9 THA 179.70
LAUNEH OATE NOV Z8 1968 FLI(s',_T TIME 137.00 ARRIVAL CATE APR 9 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .00
RP IO7.93 LAP 2.85
RC 42.394 GL 17.69
PLANETOCENTRIC CONIC
C3 35.569 VHL 5._N_4
LNCH A_4TH LN_H TIME
gO.O0 3 40 55
90,OO 0 9 37
IOO.00 5 28 10
100.00 1 5 24
110.00 7 23 29
110.00 I 26 34
0ISTAN(E 325.493
LOL 65,83 VL _.776 GAL 8.49 AZL _6.08 H(_ 133.30 SMA 122.69 ECC .?4908 INC 3.9230 Vl 30,191
LOP 199.L:M] VP 37.116 GAP -17.69 AZP 9"2.69 TAL 157.17 TAP 285.42 RCA 92.13 APO 153.75 V2 35.111
GP -3.66 ZAL 44.53 ?_P 8.29 ETS 27.51 ?AE 164.55 ETE 244.96 7AC 106,70 ETC 167.70 CLP -7.44
OLA ?5.76 RAL 15,35 RAO 65_.4 VIEL 12.528 PTH 2.27 VHP 8.463 OPA -1.51 RAP 13.51 ?CO 1.5854
L-J TIME INJ LAT INJ LON_ INJ RT A._ INJ A_WTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3331.41 -24.00 119;_0 256.06 74.51 4 36 ?6 2731.4 -25.90 111.64
40?6.0? -5.55 162.25 248.52 67.19 I 17 4 3426.0 -9.23 155.50
2985.65 -26.79 95.16 256.86 76.21 6 17 55 2385.6 -28.42 86.74
3847.01 -3.O3 147.71 247.14 f_3.75 2 9 31 3?47.0 -6.97 141 ,14
2624.86 -32,82 69.24 258.33 79.87 8 7 13 2024.9 -33.87 60.16
3780.57 2.?I 139.42 243.87 55.88 2 29 35 3180.6 -?.28 133.21
CRSIT DETERMINATION ACCURAC¢
ST 1368.1 SR 2?4.8 SS 1295.7
ERT .7302 CRS .8197 CST ,9913
LSA 1888.3 MSA 188.4 SSA 15.2
ELI 1378.1 EL? 15_,5 ALF 6.93
OIFFERENTIAL CORRECTIONS
TOE-I.?0?4 TRA-2.SglO TC3 -.1386 8AU .0877
ROE -.2299 RRA .1303 RC3 -.1716 FAU .07656
FCE 1.6729 FRA ?.3315 FC3 -.6464 BSP 8938
ODE 1.2242 BRA 2.2947 8C3 .1844 FSP -764
MI0-COUR,_ EXECUTION ACCURACY
$6T 2708.1 _ 29_.6 $63 ?64.4
RRT -,0749 RRF ,|I73 RTF -.9421
$6B ?724,5 WZ} -,0409 R13 .942_
,%1 2708,? $62 ?97.7 THAI 19.57
237
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69
LAUNCH CATE _W._V 28 1968 FLIGHT TIME 134.0[] A#RIVAL GATE APR J! 1969
HELIL_CENTRIC CON|(
RL 147.57 LAL .00
RP 107.97 LAP 2.75
RC 42.534 GL 38,63
PLANE TL_CENTRIC CONIC
C3 33.639 VHL _._0
LN(H AZMTH LNCH TIME
90.00 3 19 15
90.00 0 28 42
100.00 5 11 50
300.00 IId 48
310.00 7 12 35
110.00 I 34 32
CIFFERENTIAL CORRECTIONS
TCE-I.21BB TRA-2.2532
ROE -.1982 RRA .1280
FCE 1.8116 FRA 2.4515
8CE 1.2348 BRA 2.2569
O[STANCE 332.28I
LOL 65.83 VL 26.885 GAL 8.1l AIL 86.01 HCA 136.52 SMA 123.36 ECC .24967 INC 3.9927 Vl 30.191
LCw° 202.42 VP 37.183 GAP -II.97 AZP 92.90 TAL 151.99 TAP 288.51 RCA 93.67 AP© 153.05 V2 35.099
GP -4.08 ZAL 44.79 ZAP 9.97 ETS 25.52 lAE 165.43 ETE 255.27 lAG 108.31 ETC 167.90 CLP -9.10
CLa 26.65 RAL 14.99 RAG 6568.3 VEL 12.450 PTH 2.25 VHP B.059 OPA -1.26 RAP 15.1J 6CC 1.5536
L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AAMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
3385.34 -22.9B 123,42 254.47 72.98 4 15 40 2785.3 -25.09 315.39
3943.93 -8.13 157.60 248.23 62.78 1 34 26 3343.9 -11.72 150.76
3022.40 -26.16 97.72 255.47 75.00 6 2 12 2422.4 -27.97 89.38
3782,10 -5.21 144,13 246,64 60.52 2 21 50 3182.1 -9.10 137.50
2644.55 -32.58 70.72 257.17 79.02 7 56 40 2044.6 -33.75 61.68
3732.71 .3B 136,92 243.17 5§.B2 2 36 45 3132.7 -4.1t 130.7I
MIC-COU_5_ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TC3 -.IIIB BAU .0764 5GT 2769.2 _ 283.4 SG3 290.0 ST 1417.0 5_ 200.4 SS 1368.7
RC3 -.1278 rAU .02843 RRT -,1242 _ .1670 RTF -.9460 CRT .7185 CRS .gOJ6 CST .9916
FC3 -,7317 BSP 9198 S_B 2783,7 _3 -.0487 R13 .9461 LSA 1971.8 MSA J_1.6 SSA 14.7
fiE3 .1698 FSP -844 S_I 2769.4 _2 281.2 THA 179.26 ELI 1424.3 EL2 ! 38.6 ALF 5,_6
LAL_WCH GATE NOV ZB I_B FLIGHT TIME 136.00 ARRIVAL 0ATE APR 13 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .O0
RP lOB.Of LAP 2.63
RC 4_._33 GL 19.63
PLANE TC_TENTRIC CONIC
C3 31.916 VHL 5.649
gNOq AZMTH LNCH TIME L-I TIME
90.00 2 49 25 3465._5
90.00 0 55 6 3B37.52
300.00 4 52 18 3069.07
1OO.00 I 34 53 370B.94
110.00 7 0 28 2668.00
110.00 1 43 13 36.@2.77
CIFFERENTIAL CORRECTIONS
TOE-I.Z273 TRA-2,2034 TO3 -.0708 BAU .0648
ROE -.1648 RRA .1289 RC3 -.J343 FAU .03078
FOE 1.9640 FRA 2.5760 FC3 -.8350 8.5P 9658
BOE 1.23B4 BRA 2._7! BE3 ,1518 FSP -945
01STANCE 339.056
LOt. 65.83 VL 26.987 GAL 7.86 AlL 8_.9} _CA 139.7} SMA J23.99 ECC .23279 IN( 4.0712 Vl 30.191
LOP 205.64 VP 37._44 GAP -11,27 AZP 93.11 TAL 151.89 TAP 291.62 RCA 95.I3 AimO 152.86 V2 35.086
GP -4.59 ZAL 45.11 lAP 11.74 EtS 24.34 ZAE 165,75 ETE 266.10 7A( 109_88 ETA 168.15 CLP -10.82
OLA 27.57 RAL 14.56 RA0 656_.3 VEL 12.381 PTH 2.23 VHP 7.670 0PA -I.10 RAP 16.58 6CC 1.5253
INJ LAT INJ LONG INJ RT A_ INJ A._WTH INJ TIME PO CST TIM INJ 2 LA T INJ Z LONG
-21.29 128.67 252.57 70.87 3 47 10 2865.3 -23.70 120.83
-11.39 151.4B Z48,ZB 63.90 I 59 4 3237.5 -14.fll 144.47
-25,30 100._ 253.97 73.53 5 43 28 2469.1 -27.32 92.70
-7.65 140._ 246._ 61,01 2 36 42 3108.9 -11.46 133.34
-3_'_6 ?_.48 255.98 i8.03 7 44 56 2'068.0 -33.57 63.49
-1.53 134,52 242.54 55.85 2 44 36 3082.B -6.00 128.08
MI0-(OORS_ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
SGT 2812.5 _ 269.7 ,5(',3 318.O ST 1456.5 SR 173,O $S 1444.3
RRT -.199B RRF .2467 RTF -.950G CRT .5931 CRS .7791 CST ,9917
St-.,O 2B25.4 tt_23 -.O563 RJ3 .9501 LSA 2050,9 MSA 175,8 5Si 33.9
S(.I 2815.0 562 264._ THA 178.89 ELI 146i.4 EL2 124.3 ALF 4.74
LAUNC_ DATE NOV 28 1968 FLIGMT TIME 138.00 ARRIVAL OATE APR 15 1969
_ELIOCENTRIC CONIC CISTANCE 345.81_
RL 147.57 LAL .00 LOt. 65.83 VL 27.08! GAL 7.57 AZL 85.84 HCA 142.95 SMA
RP 108.05 LAP 2.51 LO_ Z08.85 VP 37.300 GAP -10.59 AIR 93.32 TAL 151.81 TAP
RE 43.347 GL 20.69 CO -5.20 ZAL 45.50 ZAP 13.52 ETS 23.15 lAE 165.51 ETE
PLANE TCWCENTRIC CONIC
C3 30.393 VHL 5.5]3 CLA 28.53 RAL 14.06 RAG 6568.2 VEL 12.319 PTH 2.22 VHP
LNEH AZMTH LNCH TIME L-I lIME INJ LAT
_6.36 I 19 56 3737.39 -17.15
93.64 2 _3 35 3540,81 -17,13
100.00 4 27 16 3133.00 -24.0E)
100.00 1 55 57 3620.43 -I0,53
330.00 6 46 46 2696.32 -3|.84
110.00 1 52 57 3629.87 -3.55
CIFFERENTIAL CORRECTIONS
70E-1.2398 TRA-2.1524 TC3 -.0301 BAU .05_9
RCE -,1293 RRA .1334 RC3 -.1419 FAU .03333
FCE _.1404 FRA 2.7121 FC3 -.9494 85.° 10048
BeE 1.2466 BRA 2.1566 _C3 ,1450 F.T_ -1055
124.58 ECC .22543 INC 4.1608 v! 30.191
294.76 RCA 96.50 APO 152.67 V2 35.073
276.46 ZA( 111.41ETC 168.44 6LP -12.61
7.295 CPA -1.08 RAP 18.22 ECC 1.5002
INJ LONG INJ RT A_C INJ A_MTH INJ TIME PO CST TIM INJ _ LA T INJ 2 LONG
146.89 249.50 66.85 2 22 13 3137.4 -20.14 139.47
132.49 249.49 66.83 3 19 37 2940.8 -20.12 175.07
105.22 252.27 71.62 5 19 29 2533.0 -26.29 97.37
135.07 246.22 61.B6 _ 56 17 3020,4 -14.21 IZS.ZZ
74.5B 254,77 76.85 7 31 42 2096.3 -33.32 65.66
131.55 241.99 55.9B 2 53 27 3029.9 -7.99 125.?_
MI0-CObA_5_E EXECUTION ACCURACY ORBIT OETERMINA TION ACCURACY
_T 2fl55.9 _ 259.7 S_3 349.2 ST 1497.9 5R 142.5 55 1527.8
RRT -.3017 R_ .3558 RTF -.9537 CRT .6414 CRS .7327 CST .9919
_(,O 2B65.7 R"d3 -.0670 RI3 .9538 LSA 2137.5 MSA 170.4 SSA I3.0
561 2fl54.9 $6_ 247,5 THA 178.4_ ELl 1500.7 EL2 109.1 ALF 3.51
LAUNCH P_.._TE _ 2B I'_3F) FLI(AAT TIME 140.00 ARRIVAL GATE APR 17 1969
HELIOCENTRIC CONIC 01STANCE 552.570
RL 147.57 LAL ._ LOL 65._3 VL 27.167 GAL 7.30 AlL 85.74 M_CA 146.16 5MA 125.13 ECC .21859 INC 4.2646 vl 30.39!
RP 108.09 LAP 2.37 LCP 212.07 VP 37.351 GAP -9.94 AlP 93.54 TAL 151.76 TAP 297.92 RCA 97.78 APO 152.49 V2 35,060
RC 44.011 GL 21.82 GP -5.94 7AL 45.96 ZAP 15,62 ET5
PLANETC_CENTRIC CONIC
C3 _9.069 VHL 5.392 0LA 29.54 RAL 13.49 RA0 656_.2 VEL
23.62 ZAE 164.78 ETE 2_5.48 ZAC 112.89 ETC 168.82 CLP -34.47
LN(__W AZMTH L]4_CH TIME L-I TIM[ INJ LAT INJ LONG INJ RT A_ INJ A_TH INJ TIME
81.20 0 35 58 5B60.55 -lB.03 156,55 24B,46 66.19 | 40 19
98.80 3 0 1 3395.36 -15.02 122.18 248.45 66.1B 5 56 37
1[_.00 3 47 3#1 3243.02 -_I.45 112.40 249.97 6B,67 4 41 41
100.00 2 31 3 34fl8.I0 -14.66 127.42 246.B2 63.66 3 29 11
110.00 6 30 57 2731.26 -3t.27 77.14 253.5l 75.43 7 16 28
II0.00 2 4 14 3572.63 -5,72 12B.55 241.57 56.24 3 3 46
CIFFERENTIAL CORRECTIONS MiOL(_ _X/CUTION ACCURACY
TOE-I.312B TRA-2.1559 TC3 -.06#13 BAU .0645 5_.T 2982.2 51_ 256.9 563 388.B
ROE -.0903 RRA .1423 RC3 -.1512 _AU .03413 _RT -.4072 RRV .4773 RTF -.9549
FOE 2.3899 FRA Z,9056 FC3-I.0164 B_P _15 5{.B 2993.2 R"d3 -.0942 RI3 .9551
B0E 1.3159 BRA 2.1616 tiC3 .1659 FSP -1089 54,I 2984.0 SC_ 234.5 THA 177.98
12.266 PTH 2.21 VHP 6.936 CPA -1.20 RAP 19.75 ECC 1.4784








ST 1603.5 SR 109.3 SS 1650.5
CRT .5288 CRS .6247 CST .9979
LSA 2293.0 MSA 163.0 SSA 12.7
ELI 1604.5 EL2 92,7 ALF ?.07
238
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69,
LAUNCH CATE NOV 28 1968 rLICHT TII, E 147.0[] ARRIVAL CATE APR |9 1969
HELI_ENTRZC CCINI( CISTANCE 359._(]]
RL 147.57 LAL .00 COL 65.83 VL 17.147 GAL 7.04 AZL _5.61 HCA
RP 108.13 LAP 2.23 LOP ?15.78 VP 37.396 GAP -9.30 AZP 93.78 TAL
RC 44.838 CL 23.04 GP -6.85 ZAL 46,50 ZAP 17.76 ETS ?3.86 ZAE
PLANCTOCENTR[C CONZC
C3 27.934 VHL 5.185 CLA 30.63 RAL
LNCH AZMTH LN_H TII_ L-I 1JM_
77.81 0 I 47 3937.07
107.19 3 2? 56 3303.96
77.81 0 7 47 3932.0?
107.19 ] ?? 56 33(]3.96
110.00 6 11 59 ?775.68
II0.00 ? 17 55 3508.}0
DIFFERENTIAL CORRECTIONS
TOE-1.3770 TRA-?.096| TC3 -,0747 BAU .0611
ROE -.0455 RRA .157] RE) -.|617 FAu .037J4
FOE 2.6?88 FRA ).0646 F()-I.1510 65_ 94J7
8OE 1.3278 BRA ?.1070 BC3 .1616 FSP -1722
149.37 s_A 175.65 ECC .21221 tNC 4.3875 VJ 30.19!
151.74 TAP _Oz.I] REX 98 ._8 APO 152,3! v? 35,04 7
163.66 ETE ?9?.66 ZAC 114.31ETC 169.29 CLP -16.42
I?,83 RAC 6568.! VEL I?.?19 PTH ?.?0 VHP 6.593 CPA -1.53 RAP 2!.27 ECC 1.4597
IN| LAT IN| LONG IN| RT AS,( IN| A_HTH IN| TIME PC, CST TIM IN| ? LAT IN| 2 LONG
-18.93 162.10 ?47.44 65.46 I 13 19 3337.0 -??.08 154.67
-18.97 1|5._ 247,44 65.45 4 18 0 ?704.0 -??.07 108.37
-18.93 167.10 ?47.44 65,46 I {3 19 3337.0 -72.08 J54.67
-|8.92 ]IS.B0 ?47.44 65.45 4 18 0 ?704.0 -22.07 108.37
-30.47 80.15 152.16 73.69 6 58 15 7175.1 -32.40 /1.67
-8.|4 I75.14 741.37 56.69 3 16 73 2908.3 -17.47 118.71
MIO-O:X.WE EXECUTION ACCURACY ORBIT CETER_INATION ACCURACY
SGT ]007,3 S,GR 266.3 S_) 427.7 St 1642,3 SR 77.4 Ss 1752.4
RRT -.5592 _ .63|4 RTF -.9581 CRT .1877 CRS .3003 CST .9930
S019.1 R23 -.1119 RI) .9585 LSA ?397.6 MSA 159.5 SSA 11.6
S_1 3011.0 _w_2 Lv)0.5 fHA | 11.15 ELI 1647.4 EL? 76.0 ALF .51
LAUNCH OhTE NOV ?8 196_ FLIOAT 71ME 144.00 ARRIVAL CATE APR 71 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .00
RP 108.17 LAP ?.09
RC 45.8J8 GL 14.38
PLAN[TOCENTRIC CONIC
C3 ?6.999 VHL 5.196
LNC.Pt AZMTH LNCH TIME
74.88 _3 A0 5
JO5.|? 3 40 35
74,88 ?3 40 5
105.12 3 40 35
i10.00 5 47 54
110£]0 ? 39 92
OISTANCE 366.014
LOL 65.83 VL 27.3_0 GAL 6.81 AZL 85.46 I'g_A 152.58 .f_IA 176.17 ECC .20630 INC 4.5357 vl 30.191
LOP 718,48 VP 37.437 GAP -0.68 AZP 94.0) TAL 151.7§ TAP 304.3? REX I[30.10 APO 152.14 V2 35.033
GP -8.00 IAL 47.|4 TAP 20.07 ETS 24.5A Z,4,E J67.24 ETE ?97.89 2AC 115.68 ETC 169,92 CLP -18.47
0LA 31.80 RAL 12.06 RA0 6568.1 VEL 12.181 PTH ?.|9 VHP 6.?66 CPA -?.12 RAP 22.79 ECC 1.4443
L-| TIN? IN| LAT IN| _ IN| RT A_W_ IN| A_MTH INJ TIME PO CST TIM IN| ? LA TINJ ? LONG
3988.78 -19.86 166.1_4 _46.46 64.63 ?4 46 34 J388.8 -73.11 159.40
)_]O.26 -19.8_ 110./'0 246.45 64.62 4 34 ?5 7630.3 -73.10 103.26
3988.78 -19.86 1645.84 ?46.46 64.6) ?4 46 34 ))88.8 -23.11 159.40
3230.26 -19.85 110.70 ?46.45 64.62 4 34 75 ?630.3 -73.10 103.26
?839.63 -29.24 84.99 250.6l 71.45 6 35 10 ??35.6 -31.49 76.11
3431.40 -10.99 |?I.OO 241.37 57.43 3 33 4 2831.4 -15.?J 114.44
ORBIT OETERMINATION ACCURACY
ST 1678.0 SR 70.6 SS 1863.8
CRT -.5693 CRS -.4713 CST .9932
LSA ?503.9 MSA 157.3 SSA 10.2
ELl 1618.4 EL? 58.1 ALr J78.63
01FFERIENTI_L CORR{CTIONS
TOE-1.3479 7RA-2.0294 TO3 .0216 8_O .0617
ROE .O075 RR_ .1797 RC3 -.1751 FAU .04049
r0£ 2.9060 FRA ).?_O? rC3-1.2984 BSP 9844
BO£ 1.3475 BRA ?.0373 BC) .1766 FSP -1379
MIO-COIJ_'_IE EXECUTION ACCL_'ACY
S_T 3020.8 S6R 296.0 S_3 470.5
RRT -.7049 RRtt" .7752 RTF -._11
_15.3 _3 -.I131 RI3 .9617
561 _78.1 _2 ?09.4 THA 176.03
LAUNCH DATE NOV ?8 1968 FLIGHT TIME 146.00 ARRIVAL CATE APR 23 J969
HELIOCENTRIC CONIC
RL 147.57 LAL .00
RP 108.71 LAP 1.93
RE 46.944 GL ?5.89
PLANE TOCENTRIC CONIC
C3 ?6.786 VHL 5.127
LNCH AZMTH LN_H TIME
77.08 73 18 6
107.97 3 55 ?3
72.08 23 18 6
107.97 3 55 ?3
110.00 5 13 2
II0.00 3 3 33
01STANCE 377.710
LOt. 65.83 VL ?7.387 GAL 6.58 AZL 85.78 HCA 155.78 SMA 126.56 ECC .?0085 INC 4,7198 VI 30.191
LOP 121.69 VP 37.474 GAP -8.07 A_P 94.31 TAL ]5].77 TAP _07.55 RCA 101.14 APO 151,98 v2 35.020
GP -9.48 ZAL 47.90 7AP 72.61 ETS ?5.63 ZJE |60.55 ETE 301._4 ZAC 117.00 ETC 170.76 CLP -20,62
CLA 33.11 RAL 11.16 RA0 6568.1 EL 17.157 PTH ?.|8 VHP 5.959 CPA -3.05 RAP 24.34 ?CO 1.4326
L-I TIME IN| LAT IN| LONG IN| RT A_ IN| 4_MTH IN| TIME PO CST TIM IN| ? LAT IN| ? LONG
4039.29 -L_3.87 |71.?0 ?45.5? 63.65 ?4 25 ?6 3439.3 -74.18 163.76
3166.47 -L_0.80 106.51 745.51 63.64 4 48 9 2566.5 -24.17 98.88
4039.79 -cZO.8? 171.?0 ?45.62 63.65 ?4 ?5 26 3439.3 -74,18 163.76
3166.47 -?0.80 |06.3! 745.51 65.64 4 48 9 ?566.5 -24.17 98.88
7978.00 -77,08 90.90 ?48.57 68.?9 6 I 50 ?3?8.0 -79.17 82.75
33?3.76 -14,79 115.18 242.05 58.83 3 58 39 2725.8 -18.81 108.]7
ORBIT CETER_INATION ACCURACY
ST 1776.8 ,SR 118.2 55 1995.3
CRT -.9454 CRS -.9031 CST .9935
LSA 2636.8 MSA 155.9 SSA 8,9
ELI 1730.4 EL? 38.5 ALr 176.30
_IFFERENTIAL CORRECTIONS
TOE-1.3747 7RA-1.9700 TC3 .048! 8AU .0698
ROE .0734 RRA .7172 RE3 -.|927 FAU .04395
FOE 3.?450 FRA 3.4177 FC3-1.4347 8SP 9_43
BOE 1.3166 8RA 1.9814 6C3 .1987 FSP -1518
MIO-COOR£_. EXECUTION ACCURACY
,%7 3044.8 _ 354.8 5(,3 518.7
IZ;'T -.8141 _ ._10 RTF -.9634
3065.4 _3 -.1602 RI3 .9644
_l ]058.5 ,%? 205.0 |"HA 174._5
LAUNCH OATE NOV ?8 1968 FLICA_T TIME 148,00 ARRIVAL CATE APR 25 1969
HELIOCENTRIC CONIC
RL 1A7.57 LAL .OO
RP 108.Z5 LAP 1.78
RC 48.205 GL ?7.62
PLANE TOC_NTRIC CONIC
C3 ?5.834 V_L 9.O_3
LN_.H AT'MTH LN_H TIME
69.74 ?? 58 ?5
110.76 4 8 75
69.74 22 56 79
110.76 A 8 75
69,74 ?? 56 2_
110.76 4 8 25
0 | 8T_,N_[ 3?9.187
LOt- 65.8) VL 27,448 G#IL 6._ AZL 85.04 M_A 158.98 S_A
LOP 224.89 VP 37._06 GAP -7.49 AZP 94.63 TAL 151 .81 TAP
GP -1|.44 _'AL 48.82 ZAP 25.45 ETS 27._ ZAE 158.56 EYE
176.97 E(( .19582 INC 4.9560 vl _L1.191
310,79 RCA 107.11APO 151.84 v2 35.007
_?.83 ZAC 118.77 ?TO 171.91 CLP -?2.88
0LA 34.60 RAL 10.07 RA0 65_W_.0 V_L 12.133 PTH 2.1 7 VHP
L-I TIM[ INJ LAT INJ LONG INJ RT _S( |NJ A)'MTH INJ
4088,11 -21.8l J75.54 244.63 62.46 24
3109.06 -21._ 102.39 244.62 6_,44 5
4088.13 -?l.8l 175.54 244,6] 62.46 ?4
3109.06 -21.lto l_.]9 244.62 62,44 5
4088.11 -21.81 175.54 244.63 62.46 ?4
3109.06 -21.80 102._ 744.6_ 62.44 5
OIFFERENTIAL CORRECTIONS
/06-1.410) /RA-I.9013 7C3 .076& 8,_I .0797
ROE .1596 RR_ ,2_0 RC) -.216| rAU .04684
FOE 3.6414 FRA 3,98_0 FC3-1.9697 85P 10116
80E 1.4193 BRA 1.9187 8C3 .?797 FSP -168|
MI0-COUR._dE E_CUTION _CCURACv
,Y.,7)0SI.6 .f/o_ 451.3 S_3 _69.8
RRT -.L4842 RRf" .9445 RTF -.9655
_1085.l _3 -.1858 RI3 .9677
561 _077.9 _67 209.9 THA |7?.48
5.6?5 0P_ -4.47 RAP ?5,97 ECC 1.4752
TIME PO CST TIM IN| ? LAT IN| ? LONG
4 33 3488.1 -?5,3? 168,11
0 14 7509.1 -75.31 94.97
4 33 3488.1 -?5.3? 168.JI
0 14 ?509.| -75.31 94.97
4 33 3488.J -?5.3? 168.11
0 J4 ?509.| -75.3J 94.97
ORBIT 0ETERMINAT|ON ACCURACY
57 1771.3 SR _8.9 $S 2138.6
CRT -.9967 ORS -.98?? CST ,9937
LSA ?780.3 MSA 156.? 5SA 7.5
ELI 1783.5 EL? 16.9 ALF 173.79
239
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH CAT[ NOV 28 I968 VL|GHT T|_ 150,LgL'3
H_LJC"_£NTR_C CCINIC C_STANCE 386.04. _
RL 147,57 LAL .00 LOL 65,83 VL 27,504 GAL 6.19 AZL 84.73 HCA |62.18 S.NA
RP 108.19 LAP 1.61 LOP 228.08 VP 37.535 GAP -6,92 AZP 95.0Z TAL |51.86 TAP
RC 49.590 GL ?9.69 CP -14.11 ZAL 49.97 7AP 28,71 £TS 29.41 ZA[ 156.i0 £T£
PL AN[ TCX_ENTR If CONIC
C3 25.730 VHL 5.073 CLA 36.36 RAL 8.72 RAO 6568.0 VEL 11.129 PTH L 2.17 VHP
LNCH AZHTH LN(H TtN_ L-Z TIM_ INJ LAT INJ LONG ZNJ RT AS_ INJ A_RNTH INJ TIH(_
66.18 72 33 46 4138,79 -22.86 180.17 243.79 EO.92 23 42 45
113.82 4 2_] 13 ._356,4J -22,85 9_,82 243,79 60,91 5 11 10
66.18 _2 33 46 4138.79 -22.86 IBO.17 243.79 60.92 23 42 45
113.8_ 4 _ 13 3_56.41 -22.85 98.82 243.79 60.9| 5 1! 10
66.18 ?E 33 46 4138.79 -22.86 J_O.17 24).79 60.98 =°3 4? 45
113.8_ A Z'0 13 ]O56.41 -22.85 98.8_ 243.79 60.91 5 11 10
OIFFERENT|AL CC_RECTIC)NS NI0-COURS_ EXECUTION ACCURACY
rCE-l.'617 rRA-1.8283 TC_ .0938 8AU .0908 5Gr ]O51.J SGR 606.7 SG5 622.8
ROE .7801 RRA .5230 RC3 -.2469 FAU .04975 RRT -.92_6 RRF .9765 RTF -,9672
FOE 4.1168 FRA 3.7353 FC3-!.6737 BSP I0_7 56(3 3110.8 _3 -.2047 R13 .9701
E_CE 1.4_78 _A J.8566 BE3 .7641 FSP -1841 ,f_l 3102.3 ,f_,2 230.2 THA 169.55
LAUNCH 0ATE NOV 28 196_ FLIGHT TINE |52.00
HCL IOCENTRIC CONIC OISTANCE _92.679
RL 147.57 LAL ,_ LCL 65.83 VL _7.55_P GAL 6,0_ A5_L 84,28 HCA 165,_8 SHA
RP 108._3 LAP I ,44 LCP 751,78 VP 37.560 GAP -6,36 k?P 9_.54 TAL 151.92 TAP
RE 51 .091 GL 32.29 GP -17.90 ?AL 51.47 ?AP 32,6_ ET$ 32.47 7AE 152,79 ETE
PLANE TC_ENTRJ C CONIC
C3 76.156 VHL 5.114 0LA _8.54 RAL 6.9_ RAO 656_1.1 VlEL 12.146 PTH 2.18 VHP
LNO4 AZNTH LNCH TIHE L-I TIN? |NJ LAT INJ _ INJ RT A,f_ INJ AZIHTH INJ TIME
62.68 _ 8 40 4195,75 -23._
117.37 4 30 _ 3008.05 -23.94
67.68 ?2 8 40 4195.25 -2_.96
I17.3E 4 _ 5_ _O08.05 -_3.94
62.68 ?? 8 40 4195,25 -23.96
117.37 4 30 58 _08.05 -23.94
0IFFER_NTIAL CO_REC T IONS
TDE-J .5345 TRA-I .74_ TC3 .103S (_AU .I068
ROE .4614 RRA .4143 RC3 -.2873 FAU .05189
FOE 4,674? FRA 3.8119 FC3-1.7177 _SP 10358
_ID£ I .60?4 8RA I .7945 _C5 ._54 FSP -1995
ARRtV_L CATE APR ?7 1969
127.35 ECC .19122 INC 5.272_ Vl 30.191
314.04 RCA 103.00 APO 151.70 v2 34.994
]02.76 7AC 119.49 ETC 173.54 CLP -25.27
5.423 OPA -6.59 RAP 27.78 E(C 1.4235








ST 1820.9 SR 344.4 SS 7300.?
CRT -.9993 CR5 -.9968 CST .9939
LSA 2949,6 HSA 158.3 SSA 6,1
ELI 1853.2 EL2 12.4 ALF 169.30
ARRIVAL _ATE APR ?9 1969
127,69 ECC .J8701 ]NC 5,7715 vJ 30.191
317._3 RCA 103._I APO 151.57 V? 34,980
_O1.|4 ZAC 120o65 ETC 175.94 CLP -27.76
5.221CPA -9.80 R_P 29.95 ECC 1.4305
PO CST YJH INJ 2 LAT INJ ? LONG
J85.47 243.03 5_.86 23 18 36 3595.3 -27,89 J78.14
95.57 243.03 58.85 5 21 6 2408.1 -27.88 88.75
185.47 243.03 58.86 25 18 36 3595,3 -77.89 178.14
95.5T E43.03 58.85 5 21 6 2408.1 -27.88 88.75
185.47 243.03 58.86 ?3 18 36 3595.3 -27.89 f78.14
95.57 243.03 58,85 5 21 6 2408.1 -27.88 88.?5
NI0-(.OU_ EXECUTION ACCURACY CRBIT OETERMINATION ACCURACY
SGT _O36.7 SGR 840.0 SG3 671.0 ST 1875,7 SR 546.7 SS 2475.1
RRT -.9423 RRF .9906 RTF -,9686 CRT -.9967 CRS -.9996 CST .9941
5G_ 3150.7 R_3 -.2106 R13 .9736 LSA 3149.? NSA 167.4 SSA 4.6
S(11 3139.0 SG2 272.0 THA 165.28 £LJ 1953.3 EL2 4_.5 ALF 163.79
LAUNCH OATE NOV 28 1968 FLIGHT TIME 154,00
HELIOCENTRIC CONIC 0|$YANC_ 399-29?
RL 147,57 LAL .0_ LC_. 65,83 VL 77.601 GAL 5,86 AZL 83.59 H_A 168.57 5,&4A
RP tO8,38 LAP 1.27 LOP 234.47 VP 37,581 GAP -5.82 AZP 96.29 TAL 151.98 TAP
RE 52.697 Gc 35.76 GP -23.61 7AL 53.6(] ZAP 37.73 ETS 36.72 ZAE 147,86 ETE
PLAN(_TC_ENTRIC CONIC
C_ 77,5_1 VHL 5.24_ CLA 41.41 RAL 4.31 RA_ 656_.1 VEL 12.204 PTH 2.19 VHP
LNCH AZNTH LNCH TII4E L-I TIME INJ LAT
58.42 71 38 44 4263.36 -25.04
1Zl.58 4 40 7 ?965,76 -25.03
58,4_ ?J 38 44 4263.36 -25.04
121.58 4 40 7 2965.16 -25.03
58.41 71 38 44 4263.36 -25.04
121.58 4 40 7 2965.76 -25.03
CIFFERENTIAL CORRECTIONS
T0£~I.6599 TRA-1.6535 TC3 .0_6 _AU ,1787
ROE .7672 RRA .5413 RC3 -.3352 FAU .05164
r0£ 5,:50?7 FRA 3.7183 FC3-1.6228 BSP 10626
B0E 1.8265 ?IRA 1.7399 9C3 .3494 FSP -2093
ARRIVAL OATE NAY I 1969
128.00 ECC ,18319 INC 6.4145 Vl 30.191
320,55 RCA J_4.55 APO 151,45 v? 34.967
298.20 7AC 121.68 ETC 179.77 CLP -30.37
3._? OPA -14.77 RAP ]2,89 _CC 1.4534
INJ LONG INJ RT ASC INJ A?NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
192.00 242.34 55.87 ?2 49 48 3663.4 -89.33 184,87
9?.76 247.33 55.86 5 79 33 ?365.8 -29.37 85.58
192.00 242.34 55.87 72 49 48 3663.4 -29.33 184.82
92.76 242.33 55.86 5 29 33 ?365,8 -?9.32 85.58
192.00 242.34 55.87 _2 49 48 3663.4 -29.33 184.87
92.76 242.33 55.86 5 29 33 ?365.8 -29.37 85.58
HI0-CCIJRS_ EXECUTION ACCURACY ORBIT OETEgNINATION ACCURAC_
.S_T ](314,2 _ 1198,6 Sro3 700.3 ST 1950,5 SR 865.0 SS 2655.5
RRT -.9521 _ .9963 RTF -.9696 CRT -.9947 CRS-I.O000 CST .9944
3243.8 R_3 -.199A RJ3 .9785 LSA 3402.3 MSA 168.9 SSA 3.2
S(,1 3225.7 SG2 342.4 THA 159.01 ELI 2132.1 EL? 81 .3 ALF 156.16
LAL)NCH OAT£ htOV 28 1968 FLIC44T TIE 156.OO ARriVAL CATE _AY 3 J969
PIELIC_ENTRIC CONIC 0IST_NCE 405.881
RL 147.57 LAL .00 LOL 65,83 VL 27.6=3 GAL 5.72 A5'L 82.37 P_A 171 .76 5HA 128.29 ECC .I 7975 INC 7.6337 vJ 30.191
RP 108.47 LAP 1.09 LCP 237.66 VP 37.600 GAP -5.30 A_P 97.56 YAL 152.05 TAP 323.80 RCA |05._3 APO 151.35 V2 34.954
RC 54.398 GL 40.82 GP -52.80 ?AL 56,91 ZAP 45.01 ETS 42,71ZAE 139.64 EYE 294.61 7AC I72.29 EYE 186,12 CLP -32.74
PLANEYO_ENTRIC CONIC
C3 31.237 VHL 5.589 0LA 45.45 RAL .OI RAD 6368°2 V_L 12.354 PTH 2.2] VHP 5.231 CPA -72,84 RAP 37.60 ECC 1.5141
LNCH AZMTH LI_H TINE L-I TIME INJ LAT [NJ LONG INJ RT AS( INJ A_NTH [NJ TIE PO CST TIN INJ 2 LAT ]NJ 2 LONG
52.84 20 59 8 4354.85 -25.8(] L:_O,81 741.60 51.19 22 11 43 3754,8 -3CJ.63 193.98
177.16 4 45 24 2937.11 -25.79 90.82 241.59 51.18 5 34 21 7337.1 -_3,62 84.00
57.84 20 59 8 4354.85 -25,80 200.81 241.60 51.19 ?2 1! 43 3754,8 -30.63 193.98
i27.16 4 45 24 2937.11 -25.79 gO.82 241.59 51.18 5 34 21 ?337.1 -30.67 84.00
52.84 _ 59 8 4354.85 -25,BO 200.81 24i.60 51.19 22 11 43 3754.8 -30.63 193.98
177.J6 4 45 2A _9_7.11 -25.79 90,82 24J.59 51.18 5 34 21 2337.1 -30,6? 84._D
_IFFERENTIAL CCRRECTION$ NIO-_ EXECUYION ACCURACY ORBIT DEYERtAINAYION ACCURACY
TCE-1.9199 TRA-1.5477 TC3 _ ,0_ _AU .1582 S_T 2_9.2 _ 1755.4 ._G3 672.4 ST 2081.8 SR 1396.6 SS ?793,9
RCE 1.3288 RRA .7074 RC3 -._716 FAU .04552 RRY -.9566 RRF .998_ RTF -.9706 CRT -.9940 CRS-I.O000 C$T .9950
FOE 5.8684 FRA 3.2372 FC3-1.2615 BSP 11252 5G6 3475.2 R23 -.1669 R13 .9856 LSA 3749.5 HSA 177.6 SSA 1.9
_OE 2,3349 _RA 1.6996 _C3 .3788 FSP -2026 S{;I 3446.5 S{12 445.3 7HA 150.21 ELI 2503.7 EL? 177.4 ALF 146.Z1
?40
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69
LAUNCH CATE NOV ?_l 196_1 FLIGHT TIE IS{-l.(X] ARRIVAL CATE MAY 5 |969
HELICKZENTRIC CONIC CISTANCE 412.43(4
RL |47.57 LAL .013 LC_ 65._3 VL 27.64_0 GAL 5.59 ATL 79.63 HCA 174.9] _AA |28.54 ECC .176(57 ]NC|0.3678 V! 3.0.191
RP 108.45 LAP -9| LOP 240.85 VP 37.616 GAP -4.79 AZP |00.33 TAL ]52.]0 TAP 327.04 RCA tL35._3 APE) 151 .25 V2 24.942
RC 56.186 GL 49.04 GP -48.67 ZAL (52.86 lAP 56.76 £T$ 51.(59 7AE ]24.7] ETE 292.8] ZA( ]2l .28 ETC 198.32 (LP -33.90
PLANC TC_ENTR I C CONIC
C] 43.]07 VHL 6.566 CLA 51 .4J RAL ]51,L:_ RAO 6568.6 VEL 12.B25 PTH 2,5] VHP 6.|]4 CPA -]6.29 RAP 47.48 ECC | °7094
LNEH ATMTH LN_H Tt14_ L-J TI@42 JNJ LAT JNJ LONG JNJ RT AK fNJ AZNTH JNJ TJlAE PC) C$T TIM JNJ 2 LAT IN| 2 LC_NC
45.11 19 57 46 4500.34 -24.55 2|3.82 239.84 4].29 21 12 46 3900.3 -30.24 207.89
114.89 4 36 29 2954.17 -24.54 9|.21 Z39.82 43.Z8 5 25 43 2354.2 -)0.23 85.29
45.11 J9 57 46 4500.34 -24.55 21].82 Z]9.84 43.29 21 12 46 3900.3 -30.24 207.89
134.89 4 36 29 2954.17 -24.54 91.21 239.82 43.28 5 25 43 2354.2 -30.23 85.29
45.tj 19 57 46 4500.34 -24.55 213._]2 259.84 43.29 21 IZ 46 3900.3 -30.24 207.89
|]4.89 4 36 29 2954.17 -24.54 91.21 239.82 43.28 5 25 43 2354.2 -)0.23 85.29
C IFFERENTJAL C(_R_.(.T]ONS @AZC-(OI_E EY_EUTIC_N ACCURACY ORB17 CETER_WINATION ACCURACY
TOE-2.6921 TRA-I .4_0 TC_) .0]46 BAU .1789 5GT _078.8 S_ 25_1.3 5(,3 5(]1.3 ST 2424.0 SR 2274.6 SS 2706.6
ROE 2.5786 RRA .7_171 RC3 -.3100 FAU .02637 RRT -.9579 RRF .9979 RTF -.9744 CRT -,9947 CRS -.9998 CST .9965
FCE 5.7711 FRA 1.9964 re3 -.5296 0SP 12742 5G8 3990.2 R23 -.1093 R13 .9940 LSA 42_2.6 MSA 186.7 SSA .7
BCE 3.7280 BRA 1.6253 0E3 .3J03 FSP -1551 .f_l 3949.6 5_Z 567.8 THA |40o7] EL} 3119.7 EL2 17! .0 ALF 136.83
LAUNCH 0ATE NCN 28 1968 FLIGHT TIE |60.00 ARRIVAL CATE MAY 7 1969
P_LICXZENTRIC CONIC 01STAN(E 418.916
RL |47.57 LAL .00 LOL 65.83 VL Z)'.71] GAL 5.49 AZL 68.00 H_ 178.06 _A 128.77 ECC .17403 INC2I .9944 VJ 30.19!
RP 108.49 LAP ,7] LC@ Z44.0_ VP 37.629 GAP -4.]0 AZP 111.98 TAL |SZ.ll TAP 330.17 RCA 106.36 APO J51 .18 v2 34.929
RE 58.O51 GL 6;).08 GP -75.5! ZAL 75.18 ZAP 75.81 ETS 91.55 ;PAE 96.52 ETE 324.57 ZAC 116.21_ ETC 247.50 CLP -11.52
PLANE TC_£NTRIC CONIC
C3 136.715 VHL IJ.693 0LA 56.93 RAL 328.08 RAO 6570.5 VEL 16,064 PTH 2.83 VHP |_,405 CPA -53._q9 RAP _0.58 ECC 3.250[3
LNO',t AFMTH Lt,_H T[NE L-[ TIfJIE IN| LAT IN| (.,Of_ IN| Rr /I._C IN| /_z'_tT_ IN| FIN[ Po CST T[_ IN| _ CAT _NJ _ LONG
34¢.)O _H 5 54 4805.44 -11.89 _]0.97 230.2"2 33.89 19 26 0 420_.4 -18.4(] 226.69
141.70 ] 23 55 3174.40 -|1,87 9_.8_ Z_I_.L_ 33.89 4 16 49 2574.4 -18.47 94.59
38._t0 18 5 54 4805.44 -ll.89 _0.97 210._ 33.89 19 26 0 4_05.4 -J8.48 226.69
141.70 3 Z] 55 3174.40 -1|.87 9_.86 2_O.L_O 3].89 4 16 49 2574.4 -J8.47 94.59
38.50 18 5 _4 4_05.44 -|J .89 _0.97 2_0._ 33.89 19 26 0 4_O5.4 -18.48 226.69
|41.70 ] _3 55 _.174.40 -11.87 98.86 230._0 33.89 4 16 49 2574.4 -18.47 94.59
OIFFERENTIAL CORRIECTION5 N|O-COU_,f_E £_IECUTICIM ACCURACY ORBIT CETER_INAT[ON ACCURACY
TOF-9.18921 TRA -.97_7 TC_ -.1756 8_O .3244 ,_T 4606.0 _ 953.l 5{,3 164.7 ST 4510.9 5R 877.4 SS _0_0.5
ROE 1.7749 RRA -.4_87 RC] -.026J rAU-.OI074 RRT -._O9_ R_ r .84_3 RTF -.998_ CRT -.9HJ9 CRS -.9853 CST .9998
F0£ 3.8440 FRA .Z779 r(] ,O6_O Bs,P j4_7_ _ 470_.6 R_ -.D391_ RJ} .9992 LSA 5017.3 MSA J64.6 SSA .7
BO£ 9.3596 8RA 1.0657 BC3 .1775 FSP -§20 S(;J 4671.J S(;_ 551.7 THA 170.35 ELI 4592.5 £L2 163.1 ALF 169.17
LAUt_H C,_TIS NOV 28 196# FL_,GHT T,_ 162.=q0 ARR}V,_L C,_T_ _J_Y 9 1969
HEL]C_ENTR]C CONIC 0ZSTANCE 425.7_0
RL 147.57 LAL .00 LOL (55.83 VL 27.743 GAL 5.35 AZL t11.47 HCA 181.4(] 5_A 128.98 ECC .17_|3 INC21.470_ v! 30.J91
RP ]_8.5] LAP ,54 LOP 247.2| VP 37.639 GAP -3.74 AZP 68.53 TAL |52._6 TAP 333._4 RCA |CI6,9] 4PO 151.05 v2 24.917
RC 59.94t5 GL -6_._0 GP 79.95 ZAL 75.40 ZAP _.40 ETS 272.00 ZAE 97.03 ETE 36.24 ZAC 85.82 ETC 110.43 CLP 17.19
PLANE TO(ENTR [ C CONIC
C] _)O.66! VHL 1].43| CLA -5J.63 RAL 42.03 RAC 6570.4 VEL J5°874 PTH 2.81 VHP 16.0|! 0PA 75.|8 RAP 2_6.77 £CC 3.1505
LNCH ATMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A_ITH IN| TIME PO CST TIM IN| 2 EAT IN| 2 LONG
44.P]4 ]| 2] ],3 2112.51 II.55 56.06 302,70 140.68 lJ 56 45 ]5|2,5 J7.69 51.]7
J]5.16 J9 58 12 51t5D.09 J1.56 270.95 _O_.7J 140.68 21 35 42 5250.J 17.70 26(5.05
44.84 11 21 ]3 2112,51 11.55 56.06 302.70 140.68 11 56 45 1512.5 17.69 51.17
155.16 19 58 12 5850.09 1|.56 270.95 ]02.71 140.68 21 35 42 5250.1 17.70 26(5.05
44.84 11 21 33 2112,5! 1t,55 56.06 302.70 140.68 1] 56 45 1512,5 17.69 51 ,17
135.16 19 58 IZ 5850.09 11.56 270.95 302.71 140.68 _] 35 42 52561.1 17.70 266.05
C[FFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY OReIT 0ETER_AINATION ACCURACY
TOE-1.1013 TRA-5.7480 TC3 -.1944 BAU .3197 5_T 4695.1 SGR 14_0._ 5_3 129.5 ST 1497.9 SR 593.1 SS 635.0
ROE ._56_ RR_-I .6_95 RC_ ._7_ F_)-.D_7_ R_T ,9_65 R_F -.9_?0 R7_ -.9957 CRY ._747 CR5 .5D9_ CST .9_6
FOE .2057 FRA 1.8463 rC3 .0519 BSP 12751 5G_ 4_08.1 R_3 -.0180 R13 -.9998 LSA J643,5 MSA 545.5 SSA .3
E]O£ 1.3950 BRA 5.9911 0C3 .1945 rSP -345 S_| 4873.5 S(;2 581.8 THA 15.67 ELI 1516.7 EL2 543.0 ALr 9.69
LAUNCH OAT£ NOV 28 1_8 FLIGHT TIME 164.00 ARRIVAL CATE MAY 11 1969
HELIOCENTRIC CONIC 0ISTAN_E 432.|28
RL 147.57 LAL .00 LOL 65._] VL _7.769 GAL 5.28 AZL 94.47 PI_A 184.57 5_A 129.16 ECC .|6919 tNC 4.465J Vl ]O.191
RP IO8.57 LAP .36 LOP 250.39 VP _7.647 GAP -3._9 AZP 85.55 TAt |52.32 TAP 536.89 RCA 107.31 AF_ 151.01 V2 34.906
RE 61.981 OL -29.06 GP 57.02 ZAL 49.94 7AP 67.1_ ETS 323.27 ZA£ 1_.65 ETE 77.66 7AC 93.50 ETC |50.57 CLP -44.56
PLANETCX:ENTRIC CCNIC
C] 19.65_ VHL 4.433 DLA -17.96 RAL 32.40 RAO 6567.8 ',/EL Jio876 PTH 2.11 VHP 6.|02 0PA 56.64 RAP 347.79 ECC |.]234
LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
90,00 11 29 5_ 1614.65 -1.93 6.30 252.97 118.26 11 56 53 |0J4.6 1,86 359.67
t_.O0 I8 ]Z _7 5449.81 Z8._t ?Jl._G _59.93 87.40 _0 _ 46 4849.8 _7._5 _4_..F_7
1OO.00 12 40 42 13,_"16.38 -3.J8 348._3 252.27 I|9.74 13 3 49 786,4 .80 342.30
100.00 _ 4 53 5153.30 29.64 229,29 259.83 85,90 _I _(] 47 4553._ 2_.75 22_3.60
110.00 13 25 45 1245.27 -6.34 _56,17 Z50.52 123,66 13 46 50 645.} -1.87 3_9.93
110.00 ZI 36 21 4967.18 33,32 207.|0 259.57 81,90 22 57 28 4267,2 31.85 198.19
OIFFERENTIAL CORRECTIONS MI0-COUR.E EXECUTION ACCURACf ORBIT 0ETERMINATION ACCURACY
TOE -.54_4 TRA-J.5419 TC3 .09_4 BAU .2987 ._T _10.8 S(T,R }781.5 ._,_ S09.1 5T 94].5 SR J191.4 55 1008.0
ROE -,392] RR_-_.6585 RE] 1.J327 FAU .04059 RRT .956_ RRF -.9997 RTF -.9602 CRT .9|61 CRS .9977 CST .9413
FOE .7043 FRA 4.1231 FC]-|.7881 BSP 13_15 S_B 4380.} R_} -.0608 R13 -.9979 LSA 1795,9 MSA 310.9 SSA _.(5
8DE .6636 BRA 3.0733 BC3 1.1368 FSP -|591 S_I 4344.5 5GZ 559.2 THA 60.23 ELI 1488,1 EL2 _]2.3 ALF 52.27
241
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69
LAUNCH DATE NOV Z_ 196_ FLIGHT TIME 166.00 ARRIVAL CATE MAY 13-|969
HELICK_ENTRI£ CONIC DISTANCE 435.595
eL 141.51LAL .00 LL_L 65.83 VL 27.792 GAL 5.22 AlL 91.25 HCA 157.74 SMA 129.32 ECC .16741 INC 1.2472 Vl 30,191
RP 105.60 LAP .17 LL% o 253.57 VP 37.654 GAP -2.82 AZP 88.76 TAL I52.33 TAP 340.07 RCA 107.67 APO I50.97 V? 34.594
RE 64.032 GL -9.04 GP 4_.52 ZAL 42.54 /AP 62.75 ETS 334.38 7AE 140.09 £TE 79.54 7AC 98.83 ETC 153.59 CLP -51.59
PLANE TC(ENTRIC CONIC
C3 14.650 VHL 3.53I CLA ,93 RAL 25.6J RAD 6567.6 VEL |1.665 PTH =ZLO_ vHP 4.455 DPA 43.5Z RAP 359.23 ECC 1.2416
LNCH A/MTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME P_ CST TIM INJ ? LA T INJ ? LONG
90.00 8 28 31 2171.73 -18.51 38.79 242.30 11t.82 9 4 43 157t.7 -15.35 31.50
90.00 20 40 15 4758.44 IT,0Z Z04,19 24i.94 67.02 ZI 59 34 4|5B.4 13.76 197.03
IOO.[10 9 50 17 1907.96 -J9.44 18.98 ?41,88 113,16 l0 ZZ 5 1308.O -16.14 11.74
I[30.OO 22 1 IO 4497.44 17.95 184.57 241.52 65.69 23 I6 7 3897.4 14.52 I77.46
IlO.O0 10 59 3I 1691.26 -21.95 1.28 240.64 116.89 II 27 42 1091.3 -18.16 354.19
110.OO 23 8 25 4286.9(] ,20,43 167.30 240.23 6i.95 24 19 52 3686.9 16.52 160.36
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TD£ -,4545 TRA-l.1533 TC3 .0639 BAU .2690 S(,T 1854.7 _ 3256.| ._,3 897.6 ST 854.5 S,R 1217.7 55 1569.3
ROE -.5549 RRA-J.gB49 RC3 1.3689 FAU .07555 RRT .9498 RRF -.9996 RTF -.9502 CRT .9852 CRS .9986 CST .9925
FOE 1.9462 FRA 6.2652 FC3-4.4552 BSP 1209_ _B 3747.3 R_3 -.0734 R13 o,9969 LSA 2159.0 MSA 120,2 SSA 7.3
80E .7174 BRA 2.2957 8C3 1.3704 FSP -2802 C>G| 3712.6 ._,_ _.7 THA 60,99 ELI 1482.B EL2 120.1 ALF 55.05
LAUNCH DATE NOV 25 J9_55 FLIGHT TIME I6_I.00 ARRIVAL OATE MAY 15 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .00
RP IOB,64 LAP -,02
RC 66.131 GL .LqO
PLANE TOCENTRIC CCNIC
{3 14.040 VHL 3.747
LNCH ATMTH LN_H TIME
90.00 7 4 8
90.00 Z! 36
J(X].O0 8 30 29
10(3.OO 22 52 42
110.00 9 50 5
110.00 Z3 49 34
OISTANCE 445.051
LOL 65.83 VL 27.811 GAL 5.16 AZL 89.89 HEA 190.91 .GMA
LCP 256.74 VP 37.658 GAP -Z.36 AZP 90.11 TAL 152.33 TAP
GP 34.00 7AL 41.68 7AP 63.09 ETS 342.17 7AE 145.55 ET£
129.45 ECC .16589 INC .I055 Vl 30.191
343.24 RCA 107.98 APO 150.93 VZ 34.553
82.09 /AC 101.24 ETC 156.32 CLP -56.92
CLA 10.1| RAL 22.07 RA_ 6567.6 VEL II.637 PTH 2.04 VHP 3.860 CPA 35.69 RAP 3.20
L-I TiME ]NJ LAT INJ LCING INj RT A_ INJ AL_ATH INJ TIME PO (ST TiM INJ Z LAT
2452.29 -24.54 57.12 240.65 104,60 7 45 0 1852.3 -22.Z9
4458.16 8.27 186.48 237.05 62.52 22 50 40 }858.2 4.56
217_.51 -25.57 36.]3 240,34 106,03 9 6 42 IG?_.B -23.13
4211.87 9,22 I67.87 236.54 61.44 24 2 54 3611.9 5,34
1924.68 -28.31 I6.41 239.34 110.00 10 22 10 1324.7 -25.33
4033.77 11.71 152.87 235,05 57.65 24 56 48 3433.8 7.55
DIFFERENTIAL CORRECTIONS
TEE -.3961 TRA -.9048 TC3 -.0503 BAU .2326
ROE -.6041 RRA-I.6174 RC3 1.2381 FAU .09954
FDE 3,_643 FRA 7.7873 FC3-6.1377 BG,P 10468
OOE ,7224 BRA 1.8533 6E3 1.2391FSP -3713
MI0-COUR_E EXECUTION ACCURACY
5_T I_}0.5 5GR 2532,9 5G3 1198.3
RRT .9351 _ -.9993 RTF -.934_
SGO 3_L_O.O R'?3 -.0775 RI3 -.9963









ORBIT 0ETERMINA TION ACCURACY
ST 737.9 SR 1192.5 55 2058.5
CRT .9968 £RS .9984 CST .9995
LGA 2489.9 MSA 62.9 5SA 15.1
ELI I401.5 EL2 50.3 ALF 58.29
LAUNCH DATE NOV 28 1968
HEL IOCENTRI6 CL"_,IIC
RL J47.57 LAL .00
RP J05.67 LAP -.21
RC 68.774 GL 6.35
PLAN[TCK_ENTRIC CONIC
C3 I4,031 VHL 3.746
LNCH ATMTH LNCH TIME
90,00 6 11 ?2
90.O0 ?2 12 7
l O0.O0 7 41 2
100.00 23 25 8
110.00 9 7 49
110.00 O 18 46
FLIGHT TIME 170,0(]
LL-",L 65.83 VL 27.828 GAL
LOP.259.gJ VP 37.660 GAP
GP 28.54 7AL 42.08 ZAP
0ISTANEE 451.459
5.12 AZL 89.14 HCA 194.08 5HA
-1.91AZP 90.83 TAL 152.30 TAP
65.76 ET5 347.79 7AE 154.01ETE
ARRIVAL DATE MAY 17 1969
129,57 ECC .16465 INC .5563 Vl 30.J91
346,39 RCA I08.24 APO 150.9! V? 34,573
86.99 /AC I0J.94 ETC 158.33 CLP -62.14
CLA 15.26 RAL 19.93 RAG 6567.6 VEL 11.637 PTH 2.04 VHP
L-I TIME INJ LAT INJ LONG INJ RT AS_C INJ AZMTH INJ TIME
2628.17 -26.99 69.41 240.44 98,92 6 55 10
4281.99 ?,F_ 176.56 235.35 61.50 23 23 ?9
2339,01 -28.16 47.9I 240.22 100.47 8 20 I
4046.39 3,72 158.66 234.77 60,32 24 32 35
?067.45 -31.22 26.50 239.43 104.68 9 42 17
3890.71 6,39 145.L:_ 233.12 56.35 I 23 37
DIFFERENTIAL CORRECTIONS MI0-CCURE EXECUTION ACCURACY
TOE -.3074 TRA -.6724 TC3 -.1905 BAU .2094 ,_T 1173.9 SGR 2517.5 S(,3 1434.4
ROE -.5997 RRA-I.3843 RE3 1.0999 FAU .11770 RRT .8979 RRF -.9985 RTF -.8974
FCE 4.4390 FRA 8.9176 FC3-7.2625 BSP 9095 SGO 2777.7 R"23 -.0738 RI3 -.9961
BOE .6739 BRA 1.5_9 BE3 ! .1163 FSP -4453 5(;I 27_6.7 SG2 475.4 THA 66.53
LAUNCH DATE _OV 28 1965 FLIGHT TIME 17_.00
HIELIOCENTRIC CONIC 0ISTANCE 457.907
RL 147.57 LAL .O(] LCI.. 65.H3 VL 27.542 G_L 5.09 AZL 88.67 M(A 197.26 SMA
RP 108.70 LAP -.40 LOP 263.08 VP 37,661 G_P -1.47 _7P 91.27 TAL 15_,25 TAP
RE 70.456 GL 9,58 GP 24.75 7AL 4_.64 ZAP 69.r_ £TS 351.95 ZAE |57.54 ET[
PLANE TOCENTRIC CONIC
C3 14.157 VHL 3.763 0LA I_.53 RAL 1_.53 RAO 6567.6 ',/EL 11.64_ PTH 2.04 VHP
LNCH AZNTH LN_H TIME L-J TIME INJ LAT INJ LONG INJ RT AS(. INJ A21WTH INJ TIME
90.00 5 33 44 2752.78 -27.98 78.39 240.51 94.52 6 19 37
90.00 Z? 38 34 4161.33 -l.AI 169.8_ _4.74 61.71 23 47 56
H]O.O0 7 6 14 2454.48 -29._0 56._0 _40.37 96.L_'0 7 47 9
IOO.OO 23 48 45 3934.56 -.05 152.53 234.10 60.11 24 54 _J
110.00 8 35 47 2164.92 -32.68 33.7_ E_9.75 100.64 9 14 52
110.00 0 36 37 3797.19 2.84 140.29 2_.29 55.92 I 39 55
OIFFERENTIAL CORRECTIONS MI_-COURS_ EXECUTION ACCURACY
rOE -.1573 TRA -.43fxO TC3 -.3517 OAU .1987 5,GT 799.6 _ 2_71.5 S:.,3 1624.9
ROE -.5739 RRA-I.2205 RE3 .9891FAU .13225 RRT .78_6 R/_ -.9980 Rrr -.7814
F0E 5.4545 FRA 9.7991 FC3-5.0570 B._P 7879 5,G8 7408.1 R'_a -.0577 RI3 °.9964
BDE .6037 BRA 1.2957 OC3 1.0498 FSP -50_1 S_I 2360.0 5G2 479.1 THA 73,92
3.515 OPA 30.07 RAP 4,52 ECC 1.2309








ST 568.6 _ 1129.5 SS 243i.6
CRT .9993 ERS .9979 EST .99_9
LSA 2739.9 MSA 67.5 SSA 15.6
ELI 1264.4 EL2 I9.7 ALF 63.29
ARRIVAL DATE MAY 19 1969
129,67 ECC .16368 INC 1.3341 Vl 30.191
349.51RCA 100.44 APO 150.89 V? 34.862
94.75 ?AC t01,59 ETC 1£X').02 CLP -67.52
3.29I 0PA 25.80 RAP 4,53 ECC 1.2330








ST 354.0 SR 1053.5 SS 2717.1
CRT .9952 ERS .9972 CST .9923
LSA 2934.5 MSA 83.1 SSA I4.0
ELI 1111,2 EL2 20.2 ALF 71.45
247
JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 4 1968-69
LAUNCH CATE NOV 28 1968 FLIGHT Tile 174,00 ARRIVAL CAT[ MAT 21 1969
HELIOCENTRIC CONIC
RL |a7.57 LAL .00 LOL 65.83 VL _7,_3 GAL
RP 108.73 LAP -.58 LOP 266.23 VP 37.661 GAP
RE 72.672 GL 12.31 GP 21.93 ZAL 43.IZ TAP
PLMW(_TC(ENTRIC CONIC
C3 14.324 VHL 3.785
LNCH AZMTH LNCH Tile
90.00 5 A a?
90.00 22 59 54
]00.00 6 39 51
100.OO 0 II 22
110.00 8 IT 23
II0.00 0 50 20
CIFFERENTIAL CORRECTIONS
TOE -.0397 TRA -.1877 TC3 -.5313 BAU .1998
ROE -.5377 RRA-I.0947 RE] .698| FAU .I4370
FOE 6.3142 FRAIO.4824 FC3-8.r_55 6SP 6_132
BOE .5392 BRA I.II07 0C3 1.0435 FSP -5E_]4
OISTANCE 464.303
3.08 AZL 88.33 HCA 200,43 .S_A 129.75 ECC .16297 INC 1.6667 v! 30.19!
-I.03 AZP 91.56 TAL 152,,18 TAP 352.61 RCA 108.60 APO 150.89 V2 34.853
74.33 ETS 355.13 ZAE 159.58 ETE 105.24 7AC 100.55 ETC 161.47 CLP -73.07
CLA 20.78 RAL 17.57 RAG 6567.6 VEL 11.649 PTH 2.05 VHP 3.137 0PA 22.29 RAP 3.79 ECC 1.2357
L-I TIPIE INJ LAT INJ LONG INJ RT AS,C INJ AZMTH INJ TIME PO CST TIM INJ 2, LAT INJ 2 LONG
2848.73 -28.30 85.38 240.63 91,03 5 52 11 2248.7 -27.86 76.75
4070.53 -4.13 J64.75 234.63 61,96 24 7 45 3470.5 -7.85 158.04
2541.93 -29.77 62.76 240.57 92.83 7 22 13 |941.9 -29.06 54.03
3852.56 -?.84 148.02 233.92 r_.2,3 I 15 35 5252.6 -6.78 141.45
2236.81 -33.45 39.I9 240.I8 97.49 8 54 39 1636._ -32.05 30.24
3730.A5 .29 136.80 231.96 55.82 I 52 31 31_.5 -4.19 13_.59
MIC-COURSE EXECUTION ACCURACY OR01T CETER_IINATION ACCURACY
S_T 507.7 ,_ 2065.7 S_,3 1776.3 ST I09.9 SR 972.6 55 2935,8
RRT .2997 RR_ -.9969 RTF -.2960 CRT .9092 CRS .9960 CST .8707
,_ 2]_7.! R_3 -.0210 RI3 -.9967 LSA )093,! MSA 97,1 SSA j3.j
S_I 207| .6 S.G_ 403.0 THA 85.54 ELI 977.7 EL2 45.5 ALF _4 .12
LAUNCH CA TE NOV 28 1968 FLIGHT TIME 176,00 ARRIVAL OATE MAY 23 1969
HELIOCENTRIC CONIC 01STANCE 470.678
RL 147.57 LAL .[)(]LOL 65.83 VL 27.862 GAL 5.CI_ AZL B_I.09 I'_A L_]3.60 S_IA 129.81 ECC .16252 INC 1.9131 vl 30.I91
mP 108.76 LAP -.77 LOP 269.42 VP 37.659 GAP -,60 AZP 91,75 TAL |52.07 TAP 355.67 RCA I08,72 APO 150.91 V2 34,844
RE 74.919 GL I4.08 GP 19.69 /AL 43.50 ZAP 79.44 ETS 357.63 ZAE 160.2! ETE 117.43 lAG 99.06 ETC 162.71 CLP -78.78
PLANETL_ENTRIC CONIC
C3 14.311 VHL 3._09 OLA 22.43 RAL 16.89 RAG 6567.6 VEL 1|.657 PTH 2.0_ VHP 3.031 OPA 19._4 RAP Z.57 ECC 1.238_
LN_ AZMTH LN_H TIME L-I TIME INJ LAT INJ LCI_, INJ RT A.S_ INJ AZ)4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 4 4! 7 Z927.14 -20.26 9I.]Z 240.78 88.16 5 Z9 54 2327.1 -28.22 82.45
90.00 23 18 6 3997.t_ -6.44 160.66 234.8! 62._7 _4 24 44 3397.9 -I0.09 153.88
100.OO 6 18 5! 2612.O2 -Z9.89 67.96 240.B| 90.09 7 2 23 2OI2.0 -29.56 59.18
100.00 0 _6 59 3788.23 -5.01 |44.47 234.02 60.49 | 30 8 3188.2 -8.90 137.85
]10.00 8 0 52 2292.f14 -33.fl6 43.52 240.60 94.97 8 39 5 |692.8 -32.81 34.44
]10.00 1 I 28 3680.17 "|m63 134.1fl 231,92 55.85 2 2 48 _E],_0.2 -6.10 127.95
CIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY OR01T DETERMINATION ACCURACY
ICE .1303 TRA .0686 TC3 -.7266 0AU .2122 S_T 597.8 _ |_82.6 SG3 18_9.3 ST 199.5 SR 888.6 SS 3099.3
ROE -.4954 RRA -.9910 RC3 .8170 FAU .15|87 RRT -.5_3 RRF -.9054 RTF .6031 CRT -.9168 ORS .9944 CST -.9531
FOE 7.0138 FRAIO.9803 FC]-9.0608 0SP 599_ S_ 1975.2 R_3 .0373 RI3 -.9947 LSA 3228.7 MSA 108.6 SSA I?.7
BOE ,51Z3 BRA .9934 BC3 I .0940 FSP -6003 SGI 1918.2 5,02 471,0 THA I01 ,42 ELI 907.4 EL2 78.0 ALF 101 .72
L4UNCH _ATE NC,V 2'8 I":368 FLIGHT Tile I78.D0 ARRIVAL GATE MAY 25 1969
HELIL-'_ENTRIC CONIC
RL 147.57 LAL .O0 LL-"W..65.83 VL
RP 10H.78 LAP -.95 LOP 272,.59 VP
RC 77.194 CL 15.40 GP 17.83 /AL
PL_NETL'X:ENTRIC CONIC
C3 14.719 VML 3.837 _LA
LNCM 4ZMTH LNCH TIME L-I TIME [NJ LAT
90.00 4 21 14 2994.11 -28.0_
90.00 23 34 17 3937.24 -8.34
100.00 6 I 35 2670.55 -29,8Z
100.00 0 40 32 3736.03 -6.75
110.00 7 47 47 Z338.34 -34.08
110.00 1 I0 50 3641.01 -3.13
CIFFERIZNTIAL CORRECTIONS
TCE .3182 TRA .3317 TC3 -.9283 BAU .2345
ROE -.4468 RRA -.89oJ0 RC3 .7475 FAU .15746
FOE 7.5181 FRAIl.2667 FC3-9.2615 8SP 5642
BOE .5483 BRA .9583 _C3 1.1919 FSP -631_
23.69 RAL
INJ LONG INJ RT A.SC INJ A2'MTH INJ TIME
96.00 240.96 85.72 5 II 8
157.g=g 235.16 62.84 24 39 54
72.31 241,08 87.81 6 46 6
141.57 234.3'0 60.81 I 42 48
47.05 _41.05 92.88 8 26 45
132.13 232.06 55.94 2 lI 31
MI0-COU_SE EXECUTION ACCURACY
SGT I012.9 SG_ 3709.9 SG3 1959.2
RRT -.8770 RRF -.993! RTF ,8855
.S6B 1907.4 R23 .0907 RI3 -.9895
SGI 1940.6 S_2 428.9 THA II 9.CE)
OISTANCE 477,031
27.868 GAL 5.09 AZL 87.90 HCA 206.77 SMA 129.86 ECC .16231 INC 2,1039 VI 30.191
37.656 GAP -.I8 A_P 91.88 TAL 151.93 TAP 358.71 RCA 108.78 APO 150.94 V2 34.835
43.76 lAP 84.84 ETS 359.63 ZAE 159.54 ETE 129.58 lAG 97.28 ETC 163,76 CLP -84.58
16.43 RAG 6567.6 VEL 11.666 PTH 2.05 VHP 2,965 CPA 16.48 RAP 1.06 ECC 1.2422








ST 502.6 SR 799.4 SS 3204.4
CRT -.9678 CRS ,9920 CST -.9916
LSA 3338.5 MSA 118.4 SSA 12.4
ELI 938.! EL2 I07,8 ALF 121.79
LAUNCH GATE _C)V 28 1968 FLIGHT TIME 1_0.00 AREIVAL GATE MAr 27 1969
L_09.94 S_WA 129.89 ECC .16234 INC 2.2569 Vl 30.191
151.76 TAP 1,70 RCA 108.80 APO 150.98 V? 34.827
157._3 ETE 140.19 7A( 95.34 ETC 164.62 CLP -9_.39
HELIOCENTRIC CONIC CIST_N_E 483.36!
RL 147._7 LAL .00 LOL 65.83 VL 27.973 GAL 5.1_ 6ZL 07,74 MWCA
RP 108.81 LAP -I.13 LOP 27_.75 VP 37.65_ GAP .24 AZP 91.96 TAL
RC 79.493 GL 16.4Z GP 16.22 ZAL 43.93 ZAP 90.37 ETS 1.24 ZAE
PLANE TOCENTRIC CONIC
C3 14.952 VHL 3.867 DLA 24.6_ RAL 16.13 RAO 6567.6 VEL 11.676 PTH 2.05 VHP 2.932 OPA 13.95 RAP 359.42 ECC 1.7461
LNCH AZMTH LNCH Tile L-I TIME INJ LAT JNJ LONG INJ RT A,_Z INJ AZl, ITH INJ TIM_
90.00 4 4 2 3053.33 -_7.64 100.29 241.18 83.60 4 54 55
90.00 _3 49 5 3885.03 -9.95 154.23 235.67 63.35 24 53 50
IOO.O0 5 47 7 27_.95 -29.63 76.05 _41.39 85.85 6 32 20
I130.OO 0 52 37 3892.64 -8.10 139.15 234.72 61.15 I 54 9
110.00 7 37 14 _376.43 -34.17 50.02 Z41.53 91.13 8 16 5I
110.00 I 18 39 3609.92 -4.31 1_0.51 232.35 56.06 2 19 9
OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY
TOE .5172 TR_ .59_6 TCI-I .1326 BAU .2642 S_T 1516.9 S(_R |545.| SG3 1986.2
ROE -.3944 RRA -.8154 RC3 ,6815 FAU .15990 RRT -.9400 RRf -.9900 RTF .9512
FOE 7.8299 FRAll.3505 rC3-9.2582 BSP 5863 SG8 2165.3 _23 .1087 RI3 -.9859
BOE .6504 BRA 1.0103 003 I .3219 F.T_:' -6497 S.GI 2132.6 S(;2 375.0 THA 134.44








ST 820.4 SR 707.7 SS 3259.1
CRT -.972S CRS .9884 CST -.9965
LSA 3432.1MSA 126.9 5SA 12,,3
ELI I076,2 EL2 125,7 ALF 139.34
243
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH CATE NOV ?_ 196_
HELIOCENTRIC CONIC
RL 147.57 LAL .00
RP 108.d3 LAP -|.30
RC _._13 GL 17.71
PLANE TOCENTRIC CONIC
C3 15.714 VHL 3.901
LNCH A_MTH LNCH TIH_
90.00 3 48 49
90.00 0 6 54
I00.00 5 34 50
100.00 J 3 34
lJO.O0 7 28 4?
110.O0 I ?6 I?
FLIGHT TIME l_?.0O ARRIVAL DATE MAv 29 ]969
DISTANCE 489.669
LOL 65.83 VL ?7.875 GAL 5.16 AZL 87.6? HCA ?J3,11 SMA 129.9J ECC .1676| INC ?.3830 VJ 30.191
LL%° 278,9? VP 37.647 GAP .65 AZP 97.00 TAL 1§1.56 TAP 4.67 RCA 108.78 APO 151.03 V? 34.8?0
GP 14,80 ZAL 44.01 ?AP 95,97 ETS ?.55 ZAE 155.39 ETE 148.67 ?AC 93,36 ETC 165.31 CLP -96,17
CL4 ?5.48 RAL 15.96 RAD 6567.6 VEL J1.688 PTH ?.06 VHP 2.930 DPA
L-I TIME INJ LAT IN| LONG INJ RT ASC INJ ATMTM IN| TIME
3107.13 -77.17 I04.16 741.46 81.71 4 40 36
3839.0? -11.34 151,56 Z36.29 63.841 I i0 53
?765.33 -79.37 79.3? 241.77 84._5 6 L_0 55
3656.04 -9.38 137.09 ?35,26 61 .A_ ? 4 30
?409.08 -34.18 57.57 247.O8 89.6? 8 8 51
3585.O6 -5.2§ 129.2_ 232.74 56.17 ? 75 57
II.61 RAP 357.74 ECC 1.7504








ST 1139.6 SR 61S.8 SS 3769.?
CRT -.9692 ERS .98?7 CST -.9980
LSA 3513.8 MSA 134,3 SSA l?.l
ELI 1288.4 EL? 134.1ALF 157.03
DIFFERENTIAL CORRECTIONS
TeE .7710 TRA .8589 TC3-I.3375 8AU .2988
ACE -.3397 RRA -.7386 RC3 .6J89 FAU .|5918
FOE 7.9545 FR411.2464 FC3-9.0578 8SP 66|5
DOE .7971 6RA 1.1378 BE3 1.4697 FSP -6553
LALkNCH DATE NOV 28 1968
HELIC(ENTRIC CC_IIC
RL 147.57 LAL .(30
RP 108.85 LAP -1.47
RC 84.153 GL 17.83
PLAN[TOCENTRIC CCNIC
C3 |5,510 VHL 3.938
LNCH ATMTH LN(H TIME
90.00 3 35 9
gO.O0 0 20 10
I(30.OO 5 24 20
IO0.00 1 13 39
|I0.OO 7 ZI 47
110.00 I 3? 4?
MI0-COURSAE EXECUTION ACCURACY
S(,T 2038.5 S,C,R 1388,0 S_,3 1977.8
RRT -.9578 RRF -.9856 RTF .9732
SGB 7466.2 RZ3 .0970 RI3 -.9861
SCI 2443.6 SC,2 332,8 THA 146.18
FLIC_T TIME 184.O0
0ISTANC£ 495.956
LOL 65.83 VL 27.876 GAL 5.22 AZL 87.51HCA 216._7 S_A
LOP 282.08 VP 37.641 GJP i.06 AZP 92.01 TAL 151.32 TAP
GP 13.51 ZAL 44.00 ZAP 101.37 ETS 3.61 ?AE 157.54 ETE
0LA 26.13 RAL 15,91 RAO 6567.6 VEL 11.700 PTH 2.06 VHP
L-I TIME IN| LAT IN| LCNG IN| RT AS( IN| AA_HTH
3157.13 -76.63 IO7.72 241.80 _3.01
3797.69 -12.57 149.15 _37,03 64.4Z
2805.09 -29.05 82.24 247._2 8_,64
3624.96 -I0._ 13S.33 235.90 61.81
2437.60 -34.15 54.B0 242.69 88.30
3565,22 -6.00 128.15 233.24 56,28
ARRIVAL CAT? MAY 31 1969
DIFFERENTIAL CORRECTIONS
TOE .9747 TRA 1.1150 TC3-1.5206 BAU .3360
ROE -.7846 RRA -.6683 RC3 .5592 FAU .15545
FOE 7.9109 FRA10.g83I FC3-8.6768 8,_ 7719
80E .9675 BRA 1.3OOO BC3 1,620# FSP -6485
129.9! ?CO .1631_ IN( 2.4893 VI 30.191
7.59 RCA I08.7_ APO 151.i0 v? 34.813
155.16 ZAC 91.44 ETC 165.83 CLP-J01,70
MIO-COURS{ EXECUTION ACCURACY
SGT 2551.2 SGR 12_.3 SC,3 1924.1
RRT -,9611 RRF -.9794 RTF .9876
2836.7 R23 .0753 RI3 -.9878
SGI 2819.8 _,2 309.8 THA 154.63
2.957 OPA 9.46 RAP 356.12 ECC 1.7553
IN| TIME PO CST TIM INJ ? LAT IN| ? LONG
4 27 46 2557.| -77.74 99.23
I 23 ?8 3197.7 -15.91 |47.07
6 |I 6 Z?05.1 -?9.77 73.50
2 I4 4 30?5.0 -14.07 IZ_.48
8 ? ?5 1837.6 -34.00 45.56
2 32 7 ?965.2 -|0.39 I?l._I
ORBIT OETERMINATION ACCURACY
ST I450.8 SR 526.4 SS 3741.5
CRT -.9604 CRS .9734 CST -.9986
LSA 3587.3 MSA J4l.O SSA I_.0
ELI 1537.l EL? 138.4 ALF 160,62
L4UNCH 04rE NOV 28 1968 FLIGHT TIME |86,00 ARRIV4L C4 TE JUN ? 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .00
RP 108.87 LAP -1.64
R( 86.508 GL 18.30
PL_NETOCENTRIC CONIC
C3 15.845 VHL 3.981
LN(H A_MTM LNCH TIME
90.00 3 ?? 39
90.00 0 33 3
1OO.O0 5 15 ?3
IOO.OO I ?3 I
liD.DO 7 16 16
110.OO I 38 37
OlFFER_NTIAL CORRECTIONS
TOE 1.1744 TRA 1.3631 TC3-1.690_ BAU .3735
ROE -.7308 RRA -.6050 RC3 ,50L_3 FAU .|4874
FOE 7.7362 FRA|0,6('J?3 FC3-8.1767 8SP 8'_']5
80£ 1.1478 BRA 1.4914 8C3 1.7637 FSP -6?90
DISTANCE 502.??0
LOL 65.83 VL ?7.875 GAL 5.79 AZL 87.4? H(A 719.44 SMA 129.9D ECC .16386 IN( ?.5807 Vl 30.191
LC_o 785.74 VP 37.634 GAP 1.47 AZP 91.99 TAL 151.04 TAP 10.48 RC4 108.67 APO 151.19 V? 34.807
GP 1_.35 7AL 43.9? ZAP 106.66 ETS 4.46 ZAE I49.5J ETE 160.03 ZAC _9.66 ETC |66,71 CLP-|07.06
CLA ?6.66 RAL 15.96 RAD 6567.6 VEL ||.7|4 PTH ?.06 VHP 3.008 _PA 7.5? RAP 354.64 ECC 1.2608
L-I TIME INJ LAT IN| LONG IN| RT AS( INJ ATMTH INJ TIME PO CST TIN INJ _ LA T IN| ? LONG
3?04.53 -76.03 111.06 742.2I 78.44 4 J6 4 2604.5 -?7.36 102.65
3759.94 -13.67 146._ 237.87 64.96 1 35 43 3159.9 -16.93 139.76
7841.17 -28.71 84.86 _42.75 81.30 6 ? 44 ?74I.I -?9.6? 76,17
3598.58 -11.73 133.83 236.63 63.11 ? 22 59 ?998.6 -14.87 126.93
?462.88 -34.O8 56.77 _43.38 87.13 7 57 19 |862.9 -34.10 47.53
3549.59 -6.59 177.33 233._4 56.38 ? 37 46 2949.6 -10.97 J70.97
MIO-COLM._. E_CUTION ACCURACY CRSIT DETERMINATION ACCURACY
SGT 3041.4 SGR 1104.4 SC3 |848.0 ST 1747.8 SR 442,7 SS 3186.5
RRT -,9571RRt" -.9706 RTF .9877 CRT -.9444 CRS .9581 CST -.999_
5(_ 3235.8 R23 .056! RI3 -.9896 LSA 3658.3 MSA 147.1 SSA |?.0
.5(,I3221 .6 _2 }07.0 THA 160.66 ELI 1797.4 EL? 141 .5 ALF |66.46
L_UNCH GATE NOV ?8 1_8 FLIGHT TIME 188.00 ARRIVAL GATE ION 4 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .DO
RP |08,89 LAP -1.80
RC 8_,877 GL 18.65
PLANETCX_ENTRIC CCNIC
C3 16.?72 VHL 4.0?8
LNCH A_MTH LNCH TIME
90.00 3 Jl 4
90.00 0 45 45
100.OO 5 7 46
1(30.O0 1 31 43
IIO.OO 7 II 56
110.00 1 44 3
01FFER_NTIAL CORRECTIONS
TDE 1.3148 TRA 1.5_95 TC3-J.8406 B_U .4110
ROE -.1784 RRA -.5476 RE3 .4513 FAU .14081
FOE 7.4399 FR_IO.II9I FC3-7.5149 8f@ 103}0
DOE 1.3768 8RA 1.6906 BC3 1.8951FSP -EO39
0IST_N_E 508.460
LOL 65.83 VL ?7.872 G_L 5.38 AZL 87.34 PICA 2?2.60 5_AA 129.88 EC( .16483 IN( ?.6606 VI 30.191
LOP ?88.40 VP 37.627 GAP 1.86 AZP 91,96 T_L 150.73 TAP |3.34 RCA 108.47 APO |51.79 V2 34.802
GP 11.29 ZAL 43.77 lAP II1.71ETS 5.15 2AE |46.47 ETE 163.69 lAG 88.|0 ETC |66.46 CLP-|IS.J6
OLA 77.I0 RAL |6.i0 RAD 6567.7 VEL 11.73I PTH 2.07 VHP 3.084 OPA 5,77 RAP 353.35 ?DE 1.7670
L-I TIME IN| LAT INJ LONG INJ RT }S( INJ AAMTH INJ TIME PC) CST TIM INJ 2 LAT IN| ? LONG
3250.28 -25.37 I14._5 747.68 76.97 4 5 14 2650,3 -26.91 105.92
3724.89 -14.67 144.83 2_8.82 65.50 I 47 50 3174,9 -17.85 |37.60
2874,04 -28.35 87.74 743.36 80.10 5 55 40 ?274.0 -?9.43 7_.60
3576.36 -11.93 132.55 237.45 62.39 ? 31 _ 2976,4 -15.54 175.67
2485.53 -33.99 58.54 _44.16 86,09 7 53 71 I885.5 -34.15 49.79
3537.63 -7.04 126.70 ?34.52 56.46 2 43 I ?937.6 -11.40 I70.37
MI0-(GLMSE EXECUTION ACCURACY ORBIT DETERMINATICN ACCURACY
SGT 3497.2 Sr.,R 981.0 SC3 1749.8 ST ?071.9 SR 365.3 SS 3107.3
RRT -.9475 _ -.9582 RTF .9898 CRT -.9158 CRS .9313 CST -.999?
5,G8 3632.1 R_3 .0416 RI3 -.991_ LSA 3717.8 MSA I57.9 554 |I .9
S(,I 3619.5 ,SG? }03.? THA I65.01 ELI L:>049.6 EL? 144.7 ALF 170.56
?44
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4 1968-69)
LAUNCH CAT[ NOV Z8 1968 FLIGHT TIll[ 1_.00 ARRIVAL GATE JUN 6 1969
HELIOC[NTR[C CONIC
RL 147.57 LAL .00 LOL 65.83 VL
RP |08.90 LAP -1.96 LOP Z91.57 VP
RC 91.256 GL 16.91GP 10.33 ZAL
PLANE TO('ENTRIC CC_IC
C3 16.646 VHL 4.080
LNCH AZMTH LNCH TIM([
90.00 3 0 6
90.00 0 58 28
100.00 5 1 25
lO0.OO 1 39 51
110.00 7 8 39
110.00 1 49 6
OIFFERIENTIAL CORRECTIONS
tOE 1.4932 TRA 1.8253 TC3-1.9675 BAU .4470
ROE -.1?89 RRA -.4_69 RE3 .4054 FAU .|316Z
FOE 7.0728 FRA 9.586| FC3-6.8455 8.&P 11656
8OE 1.5008 8R4 1.8918 8C3 8.0088 FSP -5730
ClSTANCE 514,678
27.867 64L 5.48 AZL 87.27 HCA 225.77 SMA 129.85 ECC .16603 INC 2.7313 Vl ]0.191
37.6Z0 GAP Z.28 AlP 91.91 T4L 150.38 TAP 16.1S RCA I08.29 AFt3 151.41 V? 34.797
43.55 ZAP 116.48 ETS 5.70 ZAE 143.52 ETE 166.4S lAG 86.77 ETC 166.61 CLP-116.95
CLA ?7.47 RAL 16.32 RAG 6567.7 VEL 11.749 PTH Z.07 VHP 3.J80 OPA 4.24 RAP 352.27 ECC 1.2739
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIME _ CST TIN INJ Z LA TINJ Z LONG
3295.29 -24.64 117.34 243,22 75.59 3 55 1 2695.3 -26.38 109.11
3691.67 -15.60 142.83 239.87 66.06 2 0 0 ]O91.7 -18.70 135.53
29(]4.23 -27,98 89.41 244.06 79.02 5 49 49 23(34.2 -29.21 80.82
3557.96 -12.51 131.49 238.35 62.63 2 39 9 2958.0 -16.08 124.52
2506.05 -33.88 60.13 245.01 85.16 7 50 25 1906.0 -34.18 50.90
352fl.91 -7,37 126.23 235.28 56.53 ? 47 55 ?928,9 -11,72 119.84
MI0-COURSE EXECUTION ACCURACY ORBIT OETER_INATION ACCURACY
$4T 3913.8 SGR 872.? SG3 1639,5 ST 2272.1 SR 297.6 SS 3002.2
RRT -.9321RRF -.9A13 RTF .9913 CRT -,8655 CRS ,8839 CST -,9993
SGB 4011.7 R23 .0317 RI3 -.99?0 LSA 3773.5 NSA 158.3 5SA 11.9
•&61 3999.8 $62 3499.2 THA 168._ ELI 2286.7 EL2 148.1 ALF 173.51
LALRqCH OATE NOV 28 1968 FLIGHT TIM[ |92.00 ARRIVAL OATE JUN 8 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .(90 LCL 65.83 VL
RP 108.92 LAP -2.11 LOP 294.73 VP
RE 93.644 GL 19.07 GP 9.46 ZAL
PLANETO(ENTRIC CONIC
C3 11.171 VHL 4.138
LNO4 AZMTH LNCH TIME
90.00 2 49 ?7
90.00 I 11 29
1043,OO 4 56 13
100.00 I 47 24
JIO.OO 7 6
110.00 1 53 47
01FrERENTIAL CORRECTIONS
TDE 1.6649 TRA ?.0413 TC3-2.07OO 8AU .48JJ
ROE -.0829 RRA -.4525 RC3 .3644 FAU ,12J69
r0E 6.6663 FRA 9.0340 rC3-6.1535 85P 12919
BO£ 1.6669 BRA 2.0909 BC3 2.1018 FSP -5382
DiStaNCE 5219.873
27.862 GAL 5.59 AlL 87.?1HGt 2_8,93 SMA 129.81 ECC .16747 INC 2.7948 Vl _.191
37.612 6AP ?.69 AZP 91.84 TAL |50.00 TAP 18.93 RCA 108.07 APO 151.55 V2 34.793
43.28 ZAP 120.96 ET$ 6.15 ZA£ I40.74 ETE 168.56 7AC 85.72 ETC 166.68 CLP-121.43
0LA ?7.77 RAL 16.61 RAO 6567.7 V_L 11.769 PTH 2.08 VHP 3.295 CPA ?.93 RAP 351,43 ECC 1.2818
L-I TIME IN] LAT IN] _ IN] RT ASC IN] AA'MTH IN] TIME PO CST TIN IN] 2 LAT IN] ? LONG
3340.64 -23.84 1L_.42 243.8? 74.24 3 45 7 2740.6 -?5.77 112.29
3659.27 -16.48 140.87 241.03 66.64 2 |? 29 3059.3 -19.50 133.49
2931.96 -27.60 91.38 244.85 78.04 5 45 5 ?332.0 -28.97 82.85
3543.18 -12.97 130.64 239.32 62.83 ? 46 ?7 2943.? -16.51 123.64
?524.77 -33.76 61.58 245.96 84.31 7 48 ?4 1974,8 -34.18 52.36
3523.14 °7.59 125.93 _36.13 56.57 2 52 30 2923.1 -11.93 119.53
MI0-COURS_ £W_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S4T 4295.8 SGR 778.? S(,3 1523.7 ST 2497.1 S_ 241.7 SS 2892.7
RRT -.9|04 _ -.9186 RW .992_ CRT -.7768 CRS .7993 CST -.9993
566 4365.7 /¢23 .0251R13 -.9926 LSA 38?5.6 MSA 163.4 SSA 11,9
$41 4354.2 $42 317.6 THA 170.58 ELI 2504.? EL2 151.7 ALF 175.68
LAUNCH CArE NOV 28 1968 FLIGHT TIME 194.00 ARRIVAL CAT6 JUN IO 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .00 LOL 65.83 VL
RP 108.93 LAP -2,25 LOP 297.89 VP
RE 96.038 GL 19.16 GP 8,68 7AL
PLAN[TOf£NTRIC CONIC
C3 17,653 VHL 4._2
LNCH AZNTH LNCH TIME
90.00 2 38 33
90.00 I 25 18
IOO.00 4 52 9
]O0.O0 1 54 23
110.00 7 4 52
110.D0 1 58 9
CIFFERENTIAL CCRRECTIONS
TOE 1.8234 TRA 2.2488 TC3-2.1483 8AU .5129
ROE -.O403 RRA -.4139 RC3 .3281 FAU .|1155
FOE 6,2413 FRA 8,4838 FC3-5.4706 BSP 141430
8CE 1,8239 8RA Z,2866 8C3 ?.1732 FSP -5018
0ISTANCE 527.044
27,854 6AL 5.7? AlL 87.15 HCA 232.09 SMA 129.76 [CC .16914 INC ?.8525 VI 30.191
37,603 GAP 3.09 AZP 91.75 TAL 149.58 TAP 21.68 RCA 107.81APO 151.71 V2 34.789
42.95 lAP 125.13 EtS 6,5? ZAE 138.16 ETE 170.17 lAG 84.94 ETC 166.70 CLP-125.60
CLA 28.01RAL 16.98 RA0 6567.7 VEL 11.791PTH 2.08 VHP 3,428 CPA 1,81 RAP 350.83 ECC 1.2905
L-I T|ME IN] LAT IN] LONG ZNJ RT AS( IN] AA"MTH |NJ TIME PO C$T TIM IN] 2 LAT |NJ Z LONG
3388.08 -22.92 123.60 244.46 72.90 3 35 1 2788,1 -25.05 115,57
3625.99 -17.37 138.83 242.32 67,28 ? 25 44 ]026.0 -20.30 131.38
2957.36 -27.23 93.18 245.73 77,17 5 41 26 2357.4 -28,72 84.69
3531.94 -13.32 129,99 240.37 62,99 ? 53 15 2931,9 -16.84 1Z2.96
2541,97 -33.64 62,91 246.99 83.53 7 47 14 1942.0 -34.17 53.70
3520.10 -7,70 125.77 237.05 56.59 ? 56 49 2920.1 -I?.04 119.36
MI0-COURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 4637.7 S_R 698.4 563 1407,3 St 2696,7 _ 199.7 SS 2777.2
RRT -.8814 RR_ -.8890 RTF .9926 CRT -.6255 CRS .6529 CST -.9993
568 4690.0 R23 ,0204 RI3 -.9979 LSA 3872,5 MSA 168.2 SSA 12.0
SGI 4678,5 $4? 327.0 THA 172.40 ELI 2699,6 EL2 135.6 ALF 177.34
LAUNCH OATE NOV 78 J968 FLIGHT TIME 196.00 ARRIVAL CATE JUN 12 1969
HELIOCENTRIC CONIC OISTANEE 533.190
RL 147.57 LAL .OO LCt. 65.83 VL 27.846 6AL 5.87 AZL 87.09 t4CA 235.?5 ._A 129,70 ECC .17105 IN( 2.9054 Vl 30.191
RP 108.94 LAP -2.39 LOP 3OI.05 VP 57.595 GAP 3.50 AZP 91,66 TAL 149.13 TAP 24.39 RCA 107,52 APO I51.89 V2 34.787
RC 98.436 GL 19.19 GP 7,98 ZAL 42.57 2AP |29,01ETS 6.83 ZAE 135,79 ErE 171.43 ZAC 84.43 ETC 166.68 CLP-129.47
PLAN£TOCENTRIC CONIC
C3 18.246 VHL 4.272 OLA 28.L:_3 RAL 17,41 RAO 6567.7 VEL 1J.816 PTH ?.09 VHP 3,577 OPA ,89 RAP 350.48 [CC 1,3003
LNCH AZNTH L_H TIME L-I TIME INJ LAT INJ LCN6 INJ RT A_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG
90.00 2 25 54 3442.49 -21.79 127.19 245.10 71.45 3 23 17 2842,5 -24.12 119.29
90.00 1 41 21 3586.99 -18.38 136,41 243.76 68,07 ? 41 8 2987,0 -21.19 128.87
1OO.OO 4 49 11 2980.52 -26.87 94.80 246.71 76.38 5 38 52 2380.5 -28.48 86.37
100.00 2 0 46 3524.19 -13.56 129.53 241.49 63.10 2 59 30 2924.? -17,06 122.49
110.00 7 4 13 2557.88 -33.51 64.13 248.I2 82.82 7 46 51 1957.9 -34.14 54.94
110.00 2 2 13 3519.60 -7.7? 125.74 238.04 56.60 3 0 53 2919,6 -12.06 119.33
DIFFERENTIAL CORRECTIONS MI0-COURS£ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE 1.9743 TRA ?.4525 TC3-2.1978 8AU .5409 $47 4946.9 $4R 632.3 563 1295.3 57 2875.8 SR 174.1 55 2664.4
ROE -.0012 RRA -.3809 RC3 .2952 FAU .10100 RRT -.8446 RRV -.8515 RTF .9978 CRT -.3981 CRS .4300 CST -.9994
FCE 5.8276 FRA 7.963(3 FC3-4.7923 8SP J5135 $48 4987.1 R'Z3 .017[] R13 -,9929 LSA 39?0,4 MSA 172.8 SSA 12.1
80E 1.9743 8RA 2.4819 8C3 ?.2175 FSP -4633 $41 4975.8 $67 336.5 THA 173.81 ELI 2876.6 EL2 159.7 ALF 178,62
245
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691
LAUNCH CATE NOV ?8 1968 lrL[GMT TIME 1961.00 ARRIVAL CAT6 JUN 14 1969
HEL|CK:ENTRZC C_[C _ISTANCE 539.31_
RL 147.57 LAL .00 LCN.. 65.613 VL 27.837 GAL 6.04 AZL 87.05 HCA _361.41 S_AA 129.63 ECC .17320 ENC 2,9544 Vl 30.191
RP IOH.94 LAP -2.52 LOP 304,21 VP 37.586 GAP 3.91 AZP 91.55 TAL J48,65 TAP 27.06 RCA J07.161 APO 152.09 V2 34.785
RC 100.837 GL I'9.16 GP 7.35 ZAL 42.13 ZAP 132.61 ETS 7.1(] ZAE 133.65 ETE 172.42 ZAC 84.17 ETC 166.6.4 CLP-133.O5
PLA_ TC_:ENTR IC CONIC
C3 161.._wL_7 VHL 4.3461 CLA 28.35 RAL 17.619 RAD 6367.8 VEL JJ.6144 PTH 2.J0 VHP 3.74(] (APA .15 RAP 350.3,4 ECC 1.3112
LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LC_G INJ RT A,_ JNJ A_NTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
88.49 I 53 0 3563,.86 -19.961 113.38 243.55 69.46 2 52 24 2963.9 -27.60 127.68
91.31 2 1(] 9 3,4612.3,3, -19.97 I19.41 145.55 69.44 3, 16 11 2882.3 -22.59 121.71
lO0.O0 4 47 161 3OO1.43 -=O6.53, 96.16 247.79 75.69 5 3,7 =OO Z40| .4 -261.23 617.661
1OO.00 2 6 3,1 3,519.97 -13.69 129.29 2242.67 63.17 3 3 11 29?0.0 o17.161 127.2=
JJO.OO 7 4 17 =O57=O.67 -3}.38 65.=O6 249.3,3, 82.|6 7 47 I0 1972.7 3,4.11"} 56.10
110.00 22 6 2 3321.31 -7.65 125.84 239.11 56.38 3, 4 ,/3 1921.5 -11.99 119.a4
DIFFERENTIAL CORRECTIONS MIC-COURE EXECUTION ,_CCURAEY ORBIT DETERMINATION ACCURACY
TCE =O.113,1 TRA 2.6490 'rcA-=O.=OAO=O BAU ,56761 .%T 3219,8 SGR 377.9 ._,3 1187.9 51" 30=O61.3 $R 163.0 5S 254_.0
ROE .O3,54 RRA -.3,5=OO RC] .267=O FAU .09143 RRT o.7993 RRF -.8037 RTF .9928 CRT -.1171 CRS .1517 CST -.9994
FOE 5.4166 FRA 7,4618 FC3-4.1866 BSP 16127 5(,8 3_5J.7 R_3 .0143 R|} -,9929 LSA 3,937.2 MSA ]77.3, SSA J].J
BOE 2.113,4 E)RA 2.6723, BCA' 2.2462 FSP -4280 5.(;1 3=O40.3 ._G=O 345.9 THA J74.9=O EL1 3028.6 EL2 163,.9 ALF 179.63,
LAUNCH {)ATE NOV 261 1968 FLIGHT TIME _.00 ARRIVAL {)ATE JUN 16 1969
/-_ELIC_ENTRI C CONIC
RL 147.57 LAL .00 LOt,. 63.83 VL
RP 108.95 LAP -2.64 LCP 307.37 VP
RE 103'.=O40 GL 19.07 GP 6.79 ZAL
PLANE TC(ENTRI C CONIC
C3, 19.64=O VHL 4.43,2
LNO_ AZMTH LNCH TIME
616.97 I '=2 =°3
93.03 2 3,3 22
100.O0 4 46 31
100.00 2 1I 38
110.00 7 3 3
110.00 2 9 35
OIFFERENTIAL CCRR_C TIONS
TOE 2.2243,3 TRA _.8433 TC3-2.=O42=O OAU .39L_'2
ROE .0695 RRA -.3269 RC3 .=O422_ FAU .082237
FOE 5.0274 FRA 6.997=O FC3-3,.6306 6SP 17028
BOE 22.2444 BRA =O.8620 6C3 22.22353 FSP -3943
DISTANCE 545.407
27.826 GAL 6.=O2 AZL 87.00 HEA 24|.58 SMA 129.36 ECC .17362 INC 3.0002 Vl 30.191
37.377 GAP 4.32 A]'P 9|.43 TAL 148.13, TAP 29.71 RCA 106.81 APO /52.3,! V2 34.7614
41.66 ZAP 135.94 ET5 7.35 ZAE 131.70 ETE 173.21 ZAC 84.16 ETC 166.59 CLP-136.36
OLA 28.47 RAL 18.43 RA0 6367.8 VEL 11.873 PTH _.11 VHP 3.9]6 C,PA -.42 RAP 3,50.A3, ECC 1.3233
L-I TIME INJ LAT INJ _ INJ RT AS(: INJ A.,_,4TH INJ TII,IE PO CST TIM INJ 2 LAT INJ =O LONG
3614.l! -19.84 1}9.00 246.73 69.16 2 42 39 3014.1 -=O=O.50 131,3,ZZ
3450.11 -|9.83 1226.99 246.73 69.15 3 _ 3,2 '2850.1 -=O2.49 119.32
30=O0.17 -226.20 97.56 2248.96 73.08 3 36 51 =OAL:_O.2 -=O61.00 619.72
3319._8 -13.7! 129.23 243.9! 63.18 3 10 17 _.919.3 -17.20 122.20
2586.50 -33.24 66.32 2_O.64 81.54 7 48 9 1986.3 -34.O6 37.18
3523.71 -7.49 126.06 240.24 36.55 3 61 21 29225,7 -11.84 119.67
MI0-COURSE EX£CUTION ACCURACY ORBIT 0ETERMINATION ACCURAC_
S(;T 346_.9 _ 534.2 SG3 1087.7 57 3'160.4 SR 170.0 53 2434.6
_T -.7459 RRF -.7316 RTF .99";27 CRT .1474 CR5 -,J1=O61 CST -.9994
S_ 3489.0 R23 .01?1 R_3, -.9928 LS_ 3,988.9 MSA 1611.5 SSA 12.4
SG| 3477.3 S_2 334.9 THA 175.8| ELI 3160.5 EL2 1661.Z ALF .46
LAUNCH OATE NOV 28 19661 FLIGHT TIN(: =O02.00 ARRIWL CATE JUN 18 1969
HELIOCENTRIC CONIC 01STANCE 351.473
RL 147.57 LAL .00 LOL 65.613' VL 27.814 GAL 6.'=2 AZL 86.96 H(A 244.74 $MA J29.461 ECC ,17829 INC 3.0433 VI 30.191
RP 1061.9_ LAP -2.75 LOP 310.5,1 VP 37.568 GAP 4.74 A;_P 91._ TAL 147.38 TAP 32.3,2 RCA 106,39 APO 157.56 V_ 34.783
RE 105.643, GL 161.93, GP 6.29 ZAL 41 .]4 ZAP 139.03 ETS 7.58 ZAE 1_9.96 ETE 173.614 7AC _4.36 ETC 166.54 CLP-139.43
PLANE TOCENTRIC CONIC
C3 2(].459 VHL 4.523, CLA ?_.54 RAL 19.02 RAC 6567.8 VEL 11.910 PTH 2,1=O VHP 4.105 CPA -.84 RAP 350.71 ECC 1.3.567
LNCH AZMTH LNCH TIME L-I TIME INJ LAT IN./ LONG INJ RT A$C INJ A;eI'4TH INJ TIME PC) CST TIM INJ 2 LAT INJ _ LONG
616.27 I 38 57 3642.63, -19.65 141.01 2461.00 68.61_ 2 3,9 40 3042.6 -22.35 133.36
93.73 2 41 12 3,440.99 -19.64 126.=O3 '247.99 661.87 3, 3,8 33 2841.0 -22.34 118.60
100.00 4 46 47 .T_3,6.71 -25.91 98.70 =O50.24 74.34 5 3,7 =O3, 2436.7 -27,761 90.40
100.00 2 16 4 352_.15 -13,6=O 129.A2 245.?0 63,.13 3 14 46 =Og=O=O.I -17.12 122.37
110.00 7 6 26 2399.3? -33,.11 67.31 152.03 80.97 7 49 43 1999.5 -34.00 561.19
110.OO 2 122 54 3,332.10 -7.25 1226.40 241.43, 36.30 3, 11 46 =O932.1 -11.61 120.O2
DIFFERENTIAL CORRECTIONS NIC)-COURSE EXECUTION ACCURACY ORBIT C)ETERMINATION ACCURACY
TOE 2.3,667 TRA 3.0374 TC3,-2.23,49 6AU .6143 S_T 3679.7 51,R 499.5 5(;3 995.3 57 3,273.61 SR 1614,2 55 2325._
ROE ,1013, RRA °.3049 RC3 .]L_ FAU .07389 RRT -.r_31 RRF -.6902 RTF .99=O3 CRT .3,502 CRS -.3,172 CST -,9994
FOE 4.6650 FRA 6.5713, FC3-3,.126_ BSP 17837 ,5/,,8 3701.6 R_3 .010_ RJ3 -.9925 LSA 4013.8 MSA 185.6 55A I_.4
BCE 2.3,689 ORA 3,.0527 8C3, 2.2437 F$P -_623 5G] 369_.0 .e=_8 _63,=O THA J76.34 ELI 3274.3 EL2 172.5 ALF 1.13
LAUNCH (]ATE NOV 28 1968 FLIGHT TIME =O0,1.(_0 AREIVAL CATE JUN ?0 1969
HELIOCENTRIC CONIC DIST/_N_E 557,515
RL 147.57 LAL .[_ LOt, 65._3 VL 27.80=O GAL 6.64 AZL 86.92 H_ 2247.90 .S_AA
RP 1061.95 LAP -2.616 LOP 313.70 VP 37.539 GAP 3.16 AZP 9l .16 TAL I47.01 TAP
129.3,9 ECC .161124 INC 3.06143 VI 30.191
3'4.91 RCA 105.94 APO 152.614 v2 34.783
RE 108.043 GL 18.75 GP 3.83 ZAL 40.38 ZAP 141.90 ET$ 7.81 ZAE 1_8.3,9 ETE 174.3,6 ZAC _4.77 ETC 166.49 CLP-IA_.?8
PL AN("TOCEN TR IC CONIC
C3, =Ol .3,67 VHL 4.6_=O DLA =O8.58 RAL 19.66 RAO 6567.9 V_L 11.948 PTH _.13 VHP 4.306 CPA -1 .13, RAP 3,31 .17 ECC 1.35i6
LNCH AZMTH LNCH TIME L-I TINE INJ LAT INJ LCN_ INJ RT A_ INJ A_HTH INJ TIME P_ CST TIM INJ 2 LAT INJ ? LONG
_5.9=O I 38 37 36622.34 -19.43 142.37 =O49.35 68,61 =O 39 39 306=O.3, -=O2.16 13,4.74
94,061 2 46 36 3442.11 -19.41 116.24 _49.34 C_,60 3 43 361 2842.1 -22.13 119.61
10(3.00 4 48 5 3031.13 -25.64 99.69 251.62 7A.09 5 38 56 =O451.1 -27.361 91.43
IOO.OO 2 19 49 3328.33 -13.43 1_9,79 _A6.54 63.(]4 3 18 38 =O928.6 -16.94 122.76
110.00 7 8 24 =O611,84 -32.97 68.25 _33.322 80.43 7 51 56 2011.8 -3,3.94 59.1_
II0.00 2 15 39 3,540.61 -6,93, 1226.83 =O4_.69 56.44 3 15 0 2940.6 -11.3,0 IL:'(].AH
0IFFERENTIAL CORRECTIONS MI0-COUR,_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TDE 2.46139 TRA 3,.23,3,2 TCA-=O.=OlI0 BAU .63,42 SGT 387_.3 S,GR 47_.4 _3 910.8 ST 33,70.1 5R 202.9 ss 2271.9
RCE .1314 RRA -.2855 RC3 .L)00_ FAU ,06608 RRT -.6185 RRF -.62227 RTF ,99=O=O CRT .4909 CR$ -.4599 CST -.9994
FOE 4.3_O=O FRA 6.1835 FC3-2.6773 05P 18378 ,_3(3 5891.3 R"Z3 .0084 R]3 -.992_ LSA 4037.3 MSA 1619.5 SSA 12.5
006 =O.4874 8RA 3,.2458 BEA, 2.2L_'0(_ F._P -3,33=O _1 3879.8 .S/.,_ 370.8 THA 177.14 ELI 33,71 .6 EL? 176.7 ALF 1.70
=O46
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH GATE NOV 78 196{'I FLIGHT TIME 206.00 ARRIVAL CATE JUN ?2 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .00
RP 1OH.94 LAP -2.95
RC 110.446 GL 1_._3
PLANET()CENTRIC CONIC
C3 Z2.375 VHL 4.730
LNCH ATMTH LNCH TIE
85.8? I 40 ?7
94.18 ? 50 9
lO0.OO 4 50 23
100.00 ? 22 54
llO.OD 7 10 55
110.OO ? 18 5I
DIFFERENTIAL CORRECTIONS
TEE ?,5985 TRA 3.4352 TCI-Z,1669 8AU .6505
ROE ,I599 RRA -.76,_I RE3 .IflI8 FAU .05859
FOE 4,0284 FRA 5,83._10 FC3-?.2669 8.SP J9180
BDE 2.C-,O34 8RA 3.4457 BE3 ?,J745 FSP -)048
01STANCE 563,525
LOL 65.83 VL 77,788 GAL 6,88 AZL 86,88 HCA
LOP 316,B6 VP 37,5_0 GAP 5,59 ATP _l.Ol TAL
GP 5.45 7AL 39.99 ZAP 144.57 ETS 8.04 7AE
251.06 SMA 129.30 ECC ,1_448 INC 3.1234 VI 30.191
I46.41 TaP 37,46 RCA 105.44 APO 153,15 V2 34.784
I76.98 ETE 174.78 ?AC 85,35 ETC 166.45 CLP-144.94
CLA ?8.6,(] RAL ?0.33 RAD 6567.9 VEL IJ.990 PTH ?,14 VHP 4.519 DPA -1.79 RAP 35J.79 ECC 1.3687
L-I TIME INJ LAT INJ LONG INJ RT A,_ ]NJ ATNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3676,75 -I9.16 143,77 _50.77 68.3§ ? 41 43 3076,? -?I.93 135.68
3450.49 -J9.I4 126.74 250.76 68.34 3 47 39 2850.5 -21.92 I19.14
3063.55 -75.41 I(]30.54 253.09 73.70 5 41 ?6 ?463.5 -77.40 92.31
3538.4? -13.12 130.36 ?47.93 62.90 3 ?l 52 7938,4 -16.65 1Z3.35
2623.59 -32.84 69.14 Z55.08 79.9_ 7 54 39 ?023.6 -33.88 60.06
3551.15 -6.53 I77.4I _44.0J 56.37 3 I8 2 7951.I -I0.91 171.O5
MID-COURS_ EXECUTION ACCURACY CRSIT CETERMINATION ACCURACY
SGT 6047.3 SGR 451.6 S(,3 834.5 ST 3454,3 SR ??3.3 SS 7175.9
RRT -.5477 RRF" -.5509 RTF .9918 CRT .5855 CRS -.5566 CST -.9994
6064.I R_3 .0066 RI3 -.9918 LSA 4057.6 MSA 193.1 SSA 12.6
SGI 605_.3 _ 377.5 THk J77.65 ELI 3456.8 EL2 180.9 ALr 2.! 7
LAUNCH GATE NOV 28 I968 FLIGHT TIHE _'_08.00 ARRIVAL GATE JUN 24 1969
HELIOCENTRIC CONIC DISTANCE 569,503
RL 147,57 LAL .OO LOL 65.83 VL ?7.774 GAL 7.14 AZL 86.84 HCA _54._ SMA I_9.L;>0 ECC .JBB03 INC 3.I6IJ vl 30.I91
RP 108.94 LAP -3.04 LOP 3L_O.O3 VP 37.541 GAP 6.03 AZP 90,86 TAL |45.78 TAP 4Oi, O0 RCA ]04.90 APO 153.49 V? 34.786
RE 1I?.844 GL J8.77 GP 5.10 ZAL 39.37 ZAP 147.O6 ETS 9.29 ZAE 125.77 ETE 175.J3 ZAC 86.10 ETC J66.4J CLP-147.41
PLANE TOCENTRIC CONIC
C3 ?3.495 VHL 4.847 0LA 78.58 RAL _I.04 RAO 65_.0 VEL |_,0_ PTH _.I5 VHP 4.743 OPA -1.34 RAP 352.55 ECC 1.3867
LNCH AZHTH LN_H TIME L-I TIME ]NJ LAT INJ LONG INJ RT A,$C INJ AZMTH INJ TIME PC) CST TIM INJ ? LAT ZNJ 2 LONG
85,93 I 44 B 36_15.36 -I8.85 143.81 _5_._7 68.10 ? 45 33 3085.4 -?! .65 I 36.24
94.07 ? 52 7 3465.I6 -18.$3 J_7.68 _5_._7 68.09 3 49 5_ 7865.? -?1.64 170.17
1130.O0 4 53 37 3074.J? -25.L:313 JOI,26 Z§4.67 73.37 5 44 51 1474,1 -77.74 93.05
1130.00 Z 25 19 3551.63 -IZ.TI J31,J3 249,35 62.71 3 ?4 31 2951.6 -16,77 |74.J4
lIO.OO 7 13 56 2634.85 -32.70 69.99 Z56.74 79.44 7 57 5J EO34.9 -33.8I 60.93
lJO.O0 ? ZI 30 3563.66 -6.06 I_B.07 245.39 56._9 3 20 53 ?963.7 -10.45 I?l.73
DIFFERENTIAL CCRR_CTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 2.7063 TRA 3.6393 TC3-_.J143 8AU .6661 ,_T 6|99.6 _ 435._ S(,3 764.5 ST 3521.0 SR ?43.9 SS ?032.4
ROE ,1875 RRA -,7571 RC3 .165_ FAU .05_')4 RRT -,4743 _ -.4765 RTF .9914 CRT .6510 CRS -.6737 CST -.9993
FOE 3.7473 FRA 5,5104 FC3-J ,9177 8,_P 19784 5,_0 6_14.9 R"Z3 .0050 RI3 -.9914 LSA 406_.0 USA 196.6 SS4 17.7
BOE ?.7128 BRA 3.64_0 8C3 _.JL:_O7 r,,_ -28OI .e_,l 6L_3,0 SG2 383.4 THAI 78,08 EL1 3524.6 EL? I_5.0 ALF 2,59
LAUNCH GATE NOV Z8 1968 FLIGHT TIME _10.00 ARRIVAL GaTE JUN 26 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .00
RP I0_.93 LAP -3.17
RC 115.739 GL ]7.98
PLANE TOCENTRIC CONIC
C3 24.740 VHL 4.974
LNCH A_MTH LNCH TIME
_6._5 I 49 46
93.75 2 5? ?4
100.OO 4 57 42
IO{3.OO ? 27 9
110.DO 7 17 24
]10.00 ? ?3 56
CIFFERIENTIAL CORRECTIONS
TEE ?,8107 TRA 3.85{"}5
RCE .?147 RRA -,2370
FDE 3.4915 FRA 5.235?
flOE _.8J89 BRA 3,8577
DISTANCE 5P5.447
LC,L 65.83 VL 27.759 GaL 7.42 aZL 86.80 HCA _57.38 SMa 129.09 ECC .19190 INC 3.I976 vJ 30.191
LC_ 3_3.19 VP 37.532 GAP 6.48 AZP 90,70 TAL 145.I3 TAP 42.51 RCA 104.37 aPO ]53.86 V? 34.789
GP 4,79 ZAL 3_.72 7AP 149.39 ETS 8.56 7AE I74.59 ETE I75.44 7AC 86.99 ETC I66.38 CLP-I49.74
CLA ?8.54 RAL 21,78 RAC 6568.0 VEL 17.088 PTH 2.16 VHP 4.980 CPA -I.29 RAP 353,45 ECC 1.4077
L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG
3689.35 -18.50 143.95 253,85 67.87 ? 51 J6 3089.3 -21.34 |56.42
3486.49 -18.49 129.10 753.84 67.86 3 50 30 ?886.5 -71.33 171.56
3083.06 -25.83 101.87 ?56.34 73,J0 5 49 5 2483.I -27.10 93.68
3568.00 -I?.L:_ 137.07 ?50,83 67.50 3 ?6 37 ?968.0 -15.7_ I75,12
_645,74 -37,56 70.8I _58.47 78,97 8 I 30 ?045.7 -33.74 61.77
3578.09 -5.52 128,83 246,82 56._1 3 ?3 34 297fl,1 -9,9_ 122,51
MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINA TION ACCURACY
TC3-?.O495 BAU .6797 SGT 6335.1 5GR 423.9 SG3 701.3 ST 3575.I SR ?63.8 SS I944.3
RC3 .1499 rAU .04606 RRT -.4001 RRF -.4012 RTF .9910 CRT .6970 CRS -.6717 CST -.9993
FC3-I.GII8 eSP 20329 r.%8 6349.3 R_3 .0035 RJ3 -.9910 LSA 4073.2 USA 199,9 554 17.7
BE3 2.0550 FSP -?575 S(,I 6337.4 S_ _,,_.I.4 THA 17_.46 ELI 3579,8 EL? I_ o9 ALF ?,95
LAUNCH 0ATE NOV 2fl 1968 FLIGHT TIME _I?.DO ARRIVAL GATE JUN 28 1969
HELIOCENTRIC CONIC
RL 147.57 LAL .00
RP IOB.9? LAP -3.19
RC 117.630 GL 17,66
PLANE TOCENTRIC CONIC
C3 76.175 VHL 5.Ill
LNOW A_MTH L_K_H TIME
86.83 l 57 41
93.17 ? 50
lO0.O0 5 _ 33
IO0,O0 ? 28 ?5
JIO.O0 7 _I 17
lIO.O0 ? 26 IO
DIFFERENTIAL CORRECTIONS
TOE 2.9132 TRA 4.0698 TC3-I.9743 8AU .6917
RCE .2402 RRA -,2227 RC3 ,1356 FAU ,04060
FOE 3.2597 FRA 4.9790 FC3-I.3454 BSP 70818
80E 2.9731 8RA 4.0758 BE3 1.9790 FSP -7369
DISTANEE 5_1,354
LCt. 65.fl3 VL ?7,744 GAL 7,72 AlL 86,77 PEA ?60,54 SMA I_,98 ECC .1961! INC 3,2333 Vl 30.191
LOP 376,36 VP 37,5_3 GAP 6.94 AZP 90.53 TAL I44,46 TAP 45,00 RCA 103.69 APO I54.78 V? 34.792
GP 4,50 ZAL 38.04 ?AP I51.59 ETS 8.85 ZAE I73.58 ETE I75.69 74C 88.01ETC 166.36 CLP-JSI.?
OLA 78.4_ RAL 2_.55 RA0 6568.1 VEL 17.145 PTH ?.l_ VHP 5.?79 DPA -I.I6 RAP 354.46 ECC 1.43OO
L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A_,_TH INJ TIME PO CST TIM INJ ? LA T INJ ? LONG
36_7,10 -IS,II 14).62 255.49 67.64 ? 59 8 3087.1 -?0.99 136.17
3515.63 -IB.IO I31.07 _55.48 67.63 3 49 I2 7915.6 -70.98 123.56
}(]90.64 -_4.88 IO_._ 258.I0 77.87 5 54 4 ?490.6 -?6.99 94.?I
35_7.37 -11,59 133.IB _5_.33 6_._5 3 ?8 I? 7987,3 -15.?1 176.77
?656,35 -32.4_ 7I.(_3 _6{)._9 78.5_ 8 5 34 L:_056,4 "33,66 62.59
3594.37 -4.90 I79.69 748.3I 56.13 3 ?6 5 ?994.4 -9.31 173.38
MID-COURSE EXECUTION ACCURACY L'RBIT OETERMINATION ACCURACY
_T 6455.6 _ 415.! SG3 644.0 ST 361fl.3 SR 2fl?.5 SS I161.8
RRT -.3762 RRF -.3763 RTF .9905 CRT .7304 CRS -.7058 CST -.9993
._T,86468.9 R'Z3 ,O0?I RI 3 -.9905 LSA 4073,9 MSA 202.9 554 17.8
5(,I 6457.0 SG_ 397.4 THA I78.79 ELI 3624.? EL? 197,6 ALF 3.27
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69,
LAUNCH CAT[ NOV 28 1968 rL|GHT T]HE 214.00 ARRIVAL CAT[ JUN 30 1969
HELICwCENTRIC CONIC CISTANCE 587,271
RL |47.57 LAL ,00 LOL 65.93 VL 27.727 6AL 8.05 AZL 86.73 HCA ?63.71 SMA I28.87 EC( .?0070 INC 3.2683 V| )g.191
RP 108.91 LAP -3.25 LL_P 3Z9.53 VP 37,615 GAP 7.42 AZP _(].36 TAL 143.78 TAP 47.49 RCA 103.01 APO 154.73 V2 34.796
RC 120.015 6L 17.31 6P 4.25 ZAL ]7.34 TAP 153.65 [TS 9,17 ZAE 122.66 ETE 175.92 ZA( 89.14 £T( 166.34 CLP-153.97
PLANIETOCENTRIC CL-_NIC
C3 27.668 VHL 5.260 CLA 28.39 RAL 73.34 RAC 656eI.J VEL 12.208 PTH 2.19 VMP 5,49! CPA -.94 RAP 355.57 ECC 1.4554
LNCH AZMTH LNCH TIME L-I rIME INJ LA T
87.87 2 9 31 367}.13 -17.69
92.13 2 45 4 3558.(_ c) -17.68
IO0,O0 5 8 5 3097.11 -ZA.75
100.00 2 29 IZ 3609.36 -I[3.88
II0.00 7 25 33 2666.76 -32.28
110.00 2 28 13 3612,46 -4.21
DIFFERENTIAL CCRRECTICIwS
TCE 3.0|4! TRA 4.2993 TC3-J ,889_ BAU .70(34
ROE .2658 RRA -.L:_186 RC3 .1222 FAU .03559
FOE 3.0499 FRA 4.7498 FC3-1,1136 39 2]261
BeE 3.0258 BRA 4,3043 _C3 I .8935 FSP -2181
INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ Z LA T INJ Z LONG
142.4Z 257,2_ 67.43 3 10 44 _[373.2 -20.60 1}4.95
133.99 257.19 67.42 ] 44 22 2958.0 -20.58 I26,51
102.82 259.94 7Z.68 5 59 42 2497.1 -26.88 94.67
134.44 253.88 61.99 3 29 21 3009.4 -14.55 I27.57
72._ _62.18 78.08 8 10 0 21166.8 -33.58 63.39
130.64 249.84 56,05 3 _8 25 3012.5 -8.64 124.35
MIC-COI_S_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_,T 6_62._ S(,R 40_.7S0j 592.3 ST 3651.4 SR 299.7 $5 1784.7
RRT -.2536 RRF -.Z527 RTF .9901 CRT .7552 CRS -.7317 CsT -.9993
,gW_B 6_75._ R"_} ,[_)07 RI3 -.990| LSA 4070.0 MSA 205.6 SSA 1Z.8
S61 6(63.4 561 395.3 TM* 179.09 ELI 3668.4 EL2 196.1ALF 3.56
LAUNCH CATE NC,V 28 1968 FLIC_T TIME 2i6.1_ ARRIVAL DATE JUL Z 1969
HIELIO(ENTRIC CONIC 01STANCE 593.044
RL 147._7 LAL .(90 LOL 65.83 VL 17,711 GAL 8.41 A2q. 86.70 MW:A
RP 108.89 LAP -}.30 LOP 332.70 VP 37,_7 GAP 7.9_ ATP 90,18 TAL
RC I22,394 GL 16.94 6P 4.02 2AL 36.63 lAP 155.61 [T$ 9,53 ZAE
PLANE TO(ENTRIC CONIC
C3 29.390 VHL 5.421 DLA 28.28 RAL _4.15 RAO 6568._ VEL 1_.179 PTH
LNCH AZMTH LNCH TIME L-I TiME ZNJ LAT INJ LON_ INJ RT A,_. INJ AZNTH INJ fIM_
90.00 2 43 23 3589.01 -18.3_ 136.53 259.44 6_.03 3 43 12
90.00 _ 17 40 367_.38 -16.1_ 141,66 _58.4@ 66.40 3 18 52
1OO.OO 5 14 10 3102.74 -24.63 10},19 _61.87 7_.51 6 5 53
1(30.00 _ 29 33 3633.88 -10.10 I}5.84 _5.47 61.7_ 3 30 7
110.00 7 )O 10 2677.07 -3_.13 7).1_ _64.14 71.65 8 14 47
110.0(3 _ 30 } 363_.32 -3.46 131.68 _51.43 55.97 3 30 35
OlFFERENTIAL CORRECTIONS MI0-OC)_,_ [)ECUTION ACCURACY
TOE 3.1174 TRA 4.5433 TC3-|.7933 BAU .70_9 SGT _4_60.6 _ 404.0 St.,3 545.9
R0£ .2909 RRA -.1946 RC3 .1096 F_U .03086 EWT -.1816 RRF -.1808 RTF ,9896
FOE 2.8632 ;RA 4.5479 FC3 -.9090 BSP 21585 $68 667_.9 R'_) -.0006 RJ3 -.9896
BOE 3.1309 8RA 4.5475 B(3 1.7966 FSP -21302 SCI 6661.0 5_ 397._ THA 179.36
_66.87 SMA 128.75 [(C .20568 INC 3.3028 Vl _l.191
143.07 TAP 49.94 RCA 102.27 APO 155.24 V_ 34.800
111.8) ETE 176.12 lAD 90,37 ETC 166.32 CLP-155.92
_._I VHP _.767 DPA -.66 RAP 356.77 [CC 1.4837








ST 3678.8 SR 315.4 SS 1714.4
CRT .7742 CRS -.7516 CST -.9994
LSA 4065.6 MSA 208.0 SSA IZ.8
ELl 3686.9 ELZ 199.2 ALF _.8t
LAUNCH DATE NOV 28 1968 fLIGHT TIME 218.00
HEL ICwCENTRIC CONIC
RL 147,57 LAL .00
RP 108.88 LAP -3.34
RC 124.766 GL 16.54
PLANE TL-_[ENTRIC CLINIC
C3 31.315 VHL 5.596
LNCH AZMTH LNCH TIME
90.00 3 1 A
90.00 2 6 32
100.00 5 20 45
I00.00 2 29 32
_I0.00 7 35 5
I!0.OO 2 31 42
ARRIVAL DATE JUL 4 1969
DISTANCE 598.819
LOL 65.83 VL 27.693 GAL 8.80 ATL 86.66 HCA 270.03 S_A 128.64 EC( .21110 INC 3.5372 Vl 30.19!
LL_P 335.81VP 37.499 GAP 8.43 AtP 90.00 TAL 14_.36 TAP 5_.39 RCA I01.48 APO 155.79 v? 34.805
6P 5.82 7AL 35.90 ZAP 157.46 [TS 9.94 7_£ 121.08 ETE 176.30 7AC 91.69 ETC 166,31 CLP-157.77
DLA 28.15 RAL








TOE 3.2171 TRA 4.7969 TC3-1,6949 8AU ,7108
ROE .3160 RRA -.I@_3 RC3 .0979 FAU .02671
FD£ 2.6903 FRA 4.3636 FC3 -.7385 _SP 21955
8CE 3.2325 eRA 4.8002 8C3 1.6977 FSP -1847
LAUNCH CA TE NOV 28 1968
HELIOCENTRIC CONIC
RL 147.57 LAL ._
RP 108.86 LAP -3.37
RC 127.128 GL 16.12
PLANE TO(ENTRIC CONIC
C3 3].471 VHL 5.785
LN(H A_MTH LNCH TIME
90.00 3 IA 4Z
90.00 1 59 33
IO0.00 _ 27 44
I(30.OO 2 29 12
I|0.00 7 40 16
110.OO 2 33 9
oIrFERENTIAL CORRECTIONS
TOE 3.3178 TRA 5.0647
ROE .3410 RRA -.1654
FOE 2.5340 FRA 4.1990
80£ 3.3352 8RA 5.0674
24,97 RAC 6568.2 VEL 12.357 PTH 2.23 VHP 6.058 DPA -.3| RAP 358.05 ECC 1,5154
INJ LON6 INJ RT AS(: INJ A;_ATH INJ TIME PO CST TIN INJ 2 LAT INJ Z LLANO
13A.60 261.82 68.69 4 0 23 2958.1 -21.83 126.99
145.44 259.73 65.]4 3 8 47 3135.1 -17.59 138._4
103.53 263.88 72.36 6 12 33 2507,8 -26.71 95.41
137.35 257.09 61.44 3 36J 33 3060.7 -12.97 130.56
73.91 266.18 77.22 8 19 52 2087.3 -33.A0 64.97
13_.81 _53.06 55.91 3 32 36 3053.9 -7.09 126.56
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S(;T 6743.4 S/_R 400.6 5(,3 503.4 ST 3693.9 SR 329.6 SS 1646.1
RRT -.1141 _ -.1114 RTF ,9892 CRT .789(] CRS -.7673 CST -.9994
SG8 6755.3 R'_3 -.0018 RI3 -.9892 LSA 4052.3 MSA 210.1 SSA 17.7
S(,I 6743.5 S(,2 39_.0 THA 179,61 ELI 3703,1 EL2 203.0 ALF 4.O4
FLIGHt TIME _L_0.00 ARRIVAL CAT£ JUL 6 1969
• 01STANCE 604.540
LOL 65.83 VL 27.676 GAL 9._ AIL 86.63 H(A _73._0 SMA 128.51 ECC .21700 INC 3.3716 Vl 30.191
LOP 339.04 VP 37.491 GAP 8.96 A2P 89.81 TAL 141,64 TAP 54.84 RCA 100.63 APO 156.40 v2 34.811
6P 3.6) _AL 35.16 ZAP 159._3 ETS 10,41 ZAE 1L_0.39 ETE 176.A7 ZAC 93.08 ETC 166.29 CLP-159.54
_LA 27.99 RAL Z5.80 RAO 656d.3 VEL |_.444 PTH _.75 VHP 6.365 DPA .09 RAP 359.39 ECC 1.5509
L-I TIME INJ LAT INJ LON6 INJ RT AS( INJ A2_ITH INJ TIME PO CST TIM INJ Z LAT INJ _ LONG
3541,32 -19.51 133.54 _64.10 69.06 4 13 43 7941.3 -22.J9 125.89
3785.43 -12.93 148.43 _61.17 64.59 3 2 38 3185.1 -16.25 141.32
311_.45 -24.43 103.85 265.97 7Z,Z_ 6 19 36 2512.4 -26.63 95.74
36_9.53 -8.29 138.98 _58.75 61.18 3 )0 42 3089.5 -12.07 13Z.Z3
2697.6) -31.82 74.67 26_.19 76.80 8 25 14 2097.6 -33.31 65.76
3677.12 -I.75 1_4.0_ _54.74 55.86 3 34 26 3077.1 -6.22 127.79
MIO-EOU_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TC3-l._gII 8AO .7131 S6T 6815.6 _ 398._ SG3 464.8 ST 3701.8 SR 312.2 SS 1583.B
RC3 .0870 FAU .0_29! RRT -.0478F_I_ -.0445 RTF ,9888 CRT .8008 ¢R5 -.7799 CST -.9994
rC3 -.5926 BSP _2_83 S68 6827._ R'_3 -.(]0_9 R13 -.988R LSA 4035.3 MSA 2Jl.9 SSA 12.6
8C3 1.5935 FSP -1707 5_i 6815,7 562 397.8 THA 179.84 ELI 3711.9 EL2 104.4 ALF 4.Z_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69
LAUNCH CATE NOV 29 J36_I FLIGHT TIWE 70.00 ARRIVAL CATE FEB 7 1969
HELIOCENTRIC C(_N ] C
RL |47.55 LAL .O0 LOt- 66.85 VL
RP t07.58 LAP ].37 LOP 100.27 VP
RC 90,872 GL J .69 GP -.61 ZAL
PLAN(TOCENTR I C CC_l [ C
C3 366.575 VHL 19o146 CLA Z.69 RAL
LNCH ATMTH LN_H TJ_$E L-| TIME
90.00 6 37 fi 2894.48
90.00 19 15 Z 5371.68
|00.00 7 59 40 26_B.06
190.00 2_ 35 7 5113.31)
!10.00 9 tO 48 _405.46
ZIO.O0 Zl 40 29 4908.70
CIFFERENTIAL CCRR1ECT IONS
TOE -.9288 TRA-_.2034 TO3 -.|087 8AU .5343
RgE-! ,349! RRA .7062 RC] -.0079 FAU ,0]091
FOE .383_ FRA .7515 FC3 -.O258 B,SP 2UO2
BCE ! .6380 BRA 2.3!,'K,q Be3 .1090 FSP -48
OI STANCE 127.?§8
15.375 GAL ]1.92 AZL 87.5| FEA 33.45 .IA _4._5 ECC .87030 INC 2.4947 v! 30.|96
30.0§3 GAP -53.59 AZP 87.92 TAL |71.79 TAP 205.24 RCA l§,Z5 APO 154.45 VZ 35.225
64.0(] ZAP 35.86 ETS 177.44 ZAE 131.31 ETE 185.}0 ZAC 52.38 ETC 159.71 CLP 35.85
1.94 RAD 6§72.0 VEL 22.088 PTH 3.24 VHP 29.689 OPA -]9,40 RAP 319.68 ECC 7.0329
]NJ LAT IN| LONG IN| RT ASC JNJ A_4TH JNJ TIME PO C$T TIN IN| 2 LAT IN| 2 LONG
-Z8.31 68.73 268.31 89.35 7 25 19 2294.5 -28.10 80.07
27.83 245.52 265.45 84.57 20 44 ]3 4771.7 26.79 237.00
-29.89 69.I6 268.33 89.47 8 43 29 21928.! -29.64 60.36
29.41 226.34 265.28 84.37 2_ 0 L_ 4513.3 28,31 217.7!
-34.18 52.29 268._6 89.78 9 50 53 IEW35.5 -3].83 43.06
3].68 210.29 264.7fl 83.76 23 2 18 4_W38.7 32.45 20!.27
CRSIT DET[RNINATION ACCURACY
ST 341.5 5R 408.7 SS 34J.5
CRT .7141 CR5 ,7722 CST .9945
LSA 591.7 NSA 223.4 SSA !4.0
ELI 494.6 EL2 197.6 ALF 52.10
NI0-¢OURS_ EWIECUTION ACCURACY
S(,T 828.5 _ 456.8"SG3 23.4
RRT -.0392 RRF .0348 RTF -.6203
•_ 946.| _3 .000| R13 .6204
_! 828.8 _2 456.3 THA 178.22
LAUNCH OATE NOV 29 !968 FLIGHT TINE 72.00 ARRIVAL DATE FEB 9 196g
HELIOCENTRIC CONIC
RL J47.55 LAL .O0
RP 107.56 LAP 1.53
RE 88.659 GL 1.96
PLANE TCX:£NTRIC CONIC
C3 337.03I VHL !8,358
LNCH AZMTH LNCH TINE
9O.OO 6 35 46
90.00 19 25 38
!00.00 7 58 44
!(30.00 20 45 21
110.00 9 10 44
Jl0.00 2J 49 51
DISTANCE 13_.rd_9
LOL 66,85 VL 16.131 GAL 30._ AZL 87.41 _ 36.69 S_,4A 86.25 £CC .79468
LCP _OJ._1 VP 30.479 GAP -51.2_ AZP 87._'_ TAL I70.87 TAP L>07.56 RCA 27,72
GP -.63 ZAL 62,62 ZAP 34.32 £TS 177.45 ZA£ 131.17 ETE 185.67 ZAC 54.00
OLA ].49 RAL ].II RAO 6571.9 VEL 21.409 PTH 3.21 V_ _8.632 0PA -18.93
L-I TII4E IN| LAT INJ LONG IN| RT ASC INJ A_NTH IN| TIM£ PO CST TIM
2910.35 -28.29 89.89 269.21 88.77 7 24 16 2310.3
5337.84 27.59 243.07 265.52 83.37 20 54 36 4737.8
2642,72 -29.87 ?0.25 269,25 88.89 8 42 47 2042.?
_080.'/'0 L_J.J6 22_.95 265,31 8_.|3 22 |0 J 4480,7
2417.4| -34.18 53.23 Z69,33 89.23 9 51 ! 1817.4
4878.77 33.43 207.99 264.68 82.42 23 II l0 4278.8
DIFFERENTIAL C_I_CTICNS NIO-COURS£ E_ECUTICN ACCURACY
TOE -.9354 TRA-E.E263 TO3 -.1162 BAU .5252 _T 867.| _ 46_.7 S(;3 2_.3
ROE-I,]OI RRA .6862 RC3 -.0091FAU .OlO_ RRT -.0396 _ .0354 RTF -.6390
FOE .3993 FRA .7793 FC3 -.D28I 8SP 2132 5r_) 9_2.8 R_3 .0000 RI3 .639J
BO£ 1.6089 8RA 2.3296 BE! .II66 FSP -52 5G1 867.3 SG2 46_.2 THA 178.31
IN( 2.5915 Vl 30.196
APO 154.79 V2 ]5.23_
ETC 160.21 CLP 34.32
RAP 321.41 ECC 6.5467








ST 3§9._ SR 413.6 SS 3_7,5
CRT .7|25 CRS .7731CST .9943
LSA 612.3 MSA 229.6 SSA .14.3
ELI 507.9 EL2 205.2 ALF 50.62
LAUNCH CA TE NOV 29 1968 FLIGHT TIME 74.00 ARRIVAL C_TE FE6 l| 1969
HELIOCENTRIC CONIC DISTANCE I]8.O_
RL 147.55 LAL .O0 LOL 66.85 VL !6.890 GAL 28.92 AZL 87.33 PEA 39.93 SMA 87.68 ECC .76885 INC ?.6745 V! 30.196
RP J07.54 LAP 1.72 LOP !O6.75 VP _.894 GAP -48.97 AZP 87.95 TAL 169.94 TAP 209.88 RCA 20._7 APO 155.09 V2 35.238
RE _6.453 GL Z.25 GP -.65 ZAL 61.29 ZAP 32.81 £TS 177.47 ZAE 131.09 £TE 186.06 7AC 55.65 ETC 160.69 CLP 3_._O
PLANE TC(ENTRIC CONIC
C3 3!0.039 VHL 17.608 CLA 4,_8 RAL 4.23 RAC 6571.8 VEL 20.769 PTH 3.18 VHP 27.6110PA -18.45 RAP 323.17 ECC 6,1025
LNCH AZMTH LNCH TIME L-] TIME INJ LAT IN| LONG IN| RT A_ |NJ A2'MTH INJ TIME PO CST TIM IN| 2 LAT IN| 2 LONG
90.00 6 34 19 2925.49 -28.27 9J.0(:] 270.01 88.22 7 23 4 2325.5 -28.21 82.33
90.00 19 36 0 5_O3.74 27._0 240.62 265.5] 82.17 _1 4 Z4 4703.7 25.94 232.21
!O0.OO 7 57 40 2656.65 -29.85 ,71.28 270.07 88.35 8 4l 56 2056.7 -29.76 62.48
1(30.00 20 55 21 5047.8J Z8.87 _21.53 265.28 81.90 22 19 28 4447,8 _7,45 EJ3.03
liD.DO 9 I0 31 2428.66 -34.16 54.10 270.210 88.71 9 50 59 1828.7 -33.96 44.86
liD.DO 21 58 59 4848.57 ]].14 205.r_1 264.53 81.08 23 19 48 4248.6 31.55 196.8!
CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TCE -,942_O TRA-2.2493 TC3 -.I239 BAU .315] ,_C,T 907._ _ 467.9 .S_3 27.2 5T 377.6 SR 41_,0 55 373._
RCE-l.Z688 RRA .6654 RC3 -.0103 FAU .01095 RRT -.0399 RRr .0358 RTF -,6572 CRT .7110 CRS .7740 CST .9941
FOE .4157 FRA .8075 FC3 -.0306 BSP 2266 S_ 1020.8 R_3 -.0(301 RI] .6573 LSA 633.6 MSA 235.4 5SA 14,5
8OE 1.5803 BRA 2.]457 863 .1243 FP -58 ._;I 907.5 ._;2 467.4 TH4 178.40 EL! 521.6 EL2 212.8 ALF 49.07
LAUNCH DATE MOV 29 1968 FLIGHT TIM! 76.O0 ARRIVAL CATE FEB 13 1969
HELIOCENTRIC CONIC DISTANCE 143.695
RL 147.55 LAL .00 L(X 66.85 VL 17.604 GAL 27.59 AZL 87.25 PEA 43.I8 SHA 89.13 ECC .74297 INC 2.7470 v! 30.!96
RP 107.53 LAP 1.88 LOP 109.99 VP 31 .296 GAP -46.84 AZP 88.00 TAL 169.03 TAP 212.20 RCA 22.91 APO 155.35 V2 35._43
RC 84.254 GL 2.54 GP -.66 ZAL 60.01ZAP 31.32 ETS 177,47 ZA_ 131.09 ETE 186.46 ZAC 57,33 ETC 16!.14 CLP 3J.32
PLANETC(ENTRIC CONIC
C3 285.345 VHL 16.892 0LA 5.06 RAL 5.30 RA0 6571.7 VEL 20.166 PTH 3,15 VHP 26.623 _PA -17.94 RAP 324.94 ECC 5.6960
LNCH AZMTH LNCH TINE L-I TIME IN| LAT IN| LONG JNJ RT ASC |NJ A214TH [NJ TIME PO CST T|M IN| 2 LAT |NJ _ LONG
90.00 6 32 43 2939.92 -28.23 92.05 270.73 87.69 7 21 43 2339.9 -28._5 83.39
90.00 :9 46 9 5269.34 26.96 23_.16 265.47 80.99 21 13 59 4669.3 25.43 229.82
lO0,OO 7 56 26 2669.87 -29.82 72.,_6 270.B0 87.83 8 40 56 2069.9 -29,80 63.46
!OO.OO 21 5 7 5014.62 28._3 2J9.I4 263.18 P.O.67 22 2_ 42 44J4.6 26.95 2|P.70
|10.OO 9 10 8 2439.20 -34.J4 54.93 270.97 88.23 9 50 48 1839.2 -34.01 45.68
!I0.00 22 7 54 4818.05 32.79 Z03.37 264.33 79.75 23 28 12 4218.] 31.03 194.59
_[FFERENTIAL CORR_CTZON$ N_O_CC]I,,IR._ [XE(UTION ACCURACY ORBIT OETERM_NATZON ACCURACY
TDE -.9488 TRA-2.2723 TC3 -.1318 BAU .5048 5GT 949,0 .SGR 472.5 SO3 29.3 ST 397,0 5R 4_! .8 5S 390.5
R0£-1.2285 RRA .6439 RC3 -.0117 FAU .01098 RRT -.0400 RR_ .0361 RTF -.6747 CRT .7096 CRS ,7748 CST .993_
FOE .4324 FRA .8_62 FC3 -,0]_3 8SP 2409 ,_8 1060.1 R23 -.0003 R13 .6748 LSA 655.6 HSA 241 .0 SSA J4.T
BOE 1.5522 BRA 2.3618 BE3 .J323 FSP " -65 SGI 949.2 SG2 472.0 THA 178.49 ELI 535.8 EL2 220.3 ALF 47,44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 4. 1968-69
LAUNCH CA TE NOV 29 1968 FLIGHT TIME 78.00 ARRIVAL CA TE FIB 15 1969
HELIO(ENTRIC CONIC
RL |47.55 L&L .00
RP I07.51 L4P 2.04
RC 82.065 GL 2.84
PLAN[TOCENTRIC CONIC
C3 262.721 VHL 16.2_9
LNCH AZMTH LNCH TIME:
90.00 6 50 57
90.00 19 56 5
JO_.O0 7 55 3
I00.00 Z! 14 40
110.00 9 9 37
110.00 22 16 _6
0ISTANCE 149.414
LOt. 66.85 VL ]8.276 GAL 26.35 AZL 87.19 HCA 46.42 SMA 90.59 ECC .71719 INC Z.8114 Vl 30.196
LOP 113.23 VP 31.684 GAP -44.82 AZP 88.06 TAL 168.11 TAP 214.54 RCA 25.62 APO 155.57 vZ 35.247
GP -.68 7AL 58,78 ZAP 29,86 [TS 177,47 ZAE 111,15 [T[ 196,89 ZAC 59,04 ETC 161,58 CLP Z9.85
01FFERENTIAL CCR_CTIONS
TeE -.9554 TRA-Z.Z951 TC3 -.1399 BAU .4955
ROE-J.1880 RRA ,6219 RC3 -.0133 FAU ,01|04
FOE .4494 FRA .8654 FC} -.0_64 OSP 2563
BOE 1.5245 8RA 2,3779 BC_ ,1405 r.SP -69
LAUNCH 0ATE NOV 29 1968
CLA 5.83 RAL 6.32 RA0 6571.5 VEL 19.597 PTM 3.12 VHP 25.667 0PA -17.41 RAP 326.72 £CC 5.5237
L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ A714TH INJ TINE PO CST TIM INJ 2 LATINJ 2 LONG
2953,66 -28,19 93,06 271,34 87,19 7 ZO IO 2353,7 -28,28 84,39
5234.58 26.56 235.69 265.34 79.81 21 23 20 4634.6 24.89 227,42
2682.40 -29.79 75.I9 271.45 87.34 B 59 45 2082.4 -29.84 64.39
4981,08 28.14 216.72 265.02 79.46 22 }7 41 4581.1 26.59 208.36
2449.04 -34.12 55.69 271.65 87.77 9 50 26 1049.0 -34.05 46.45
4787.L_ 32.59 201.05 264.06 78.45 23 36 2} 4J87.2 }0.46 192.36
NI0-COURSI[ E_CUTION ACCURACY ORBIT 0ETER_tINATIC_/ ACCURACY
56T 992.3 ,S_ 476.5 56_ 51.6 ST 417.2 SR 425.1 SS 407.5
RRT -.03_ _ .0362 RTF -.6916 CRT .7082 CRS .7757 CST .9936
568 1100.8 R25 -.0004 RI3 .6917 LSA 678.2 MS4 246.2 5SA 14.9
•_I 99"_,6 ._2 476,0 THA I78,57 ELl 550,5 EL2 227,5 ALF 45.76
FLIG_4T TIN[ @0.00
O|$TANC[ 155.245
6_,85 VL 18,909 GAL 23.19 A2'L 87,13 14_
H_LIOCENTRIC CONIC
RL 147.55 LAL .(30 LCL
RP 107.50 LAP 2.19
RE 79.887 GL }.|6
PLANETO(ENTRIC CONIC
C5 241,978 VHL 15.556 DLA 6,59 RAL
LNCH AZMTH LNCH TIE L-I TIM[ IN| LAT
90.00 6 29 1 2966.7} -2_.14
g(_.OO 20 5 49 5199.45 26.12
1[_.00 7 53 30 _94,24 -29,74
1130.00 21 24 2 4947.15 27,69
110.O0 9 8 55 2458.L_ -54,09
110.00 22 25 5 4755.9_ 31.94
DIFFERENTIAL CORRECTION5
TOE -.9650 TRA-2.3_D5 TC} -.J486 BAU .483_
ROE-|.|474 RRA .5_J_ RC} -.01_0 FAU .01109
r0E ,4673 rRA ,8954 rE3 -,0397 8SP 2650
BOE 1.4995 _A 2.5967 8C3 .1494 RSP -75
ARRIVAL 0ATE FEB 17 J969
49,67 SHA 92.07 ECC .69163 INC 2,8691 Vl 30.196
LOP 116.48 VP 32.058 GAP -42.89 AZP 88.14 TAL 167.21 TAP 216.88 RCA 28.39 APO 155.75 VZ 35.251
GP -,70 ZAL 57.59 ZAP _.41ETS 177.46 Z/_ 131,29 E7E 187.34 7AC 60,76 ETC 161,99 CLP 28.40
7.30 RAO 6571.4 VEL 19.060 PTH 5.08 VHP _4.740 OPA -16.86 RAP 328.52 ECC 4.9823
IN| LONK; IN| RT A._ IN| A2'NTH IN| TIME PC) CST TIM IN| 2 LAT IN| 2 LONG
94,01 271,87 86,71 7 18 28 2366,7 -28,50 85,35
_35._i _!6 78.65 21 32 2e =see.4 24.29 225.02
74.07 271.97 86.88 8 _ 24 2094.2 -29.86 65.27
Z14.}0 264,80 78,26 22 46 29 4547.1 25,79 206,02
56,41 272,23 87,35 9 49 54 1858,2 -54,08 47,16
198.72 L=63.73 77.15 _5 44 21 4156.0 29.84 190.14
MID-(CURE EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY
S_T 1039.4 _ 479.8 $65 54.O ST 4}9.5 _ 427.9 55 425.!
RRT -.0390 _ .O_N_O RTF -.7078 CRT .7074 CRS .7767 CST .9934
1144.8 R_3 _.0009 R13 .7079 LSA 702.6 NSA 251.1 SSA 15.1
S(,I 1039,6 562 479,3 THA 178,69 ELl 566,8 EL2 254.5 ALF 43.91
L4UNCH CA T£ NOV 29 1968 FLIGHT TIME 82.00 ARRIVAL CATE FEB 19 J969
HELIOCENTRIC CONIC 01STANCE 161.175
RL 147.55 L_L .00 L(X 66.85 VL 19.505 GAL 24.09 AZL 87.08 HC4 52.92 SMA 95.56 ECC .66640 IN( 2.9215 Vl 30.196
RP 107.49 L4P 2.53 LOP ]19.75 vP 52.416 GAP -4|.06 AZP 88.24 TAL 166.32 TAP 219.24 RC4 31.21 APO J55.9J V2 35.254
RE 77.7_! GL 3.48 GP -.7_ ZAL 56.46 ZAP 26.98 ETS 177.43 7AE 151.50 £TE 187.81 7AC 62.51ETC J62.38 CLP 26.98
PLANETOCENTRIC CONIC
C5 222.942 VHL 14.95! CLA 7.54 RAL 8.25 RA0 657|.5 VEL 18.554 PTH 5.05 VHP 25.842 OPA -|6.}0 RAP 550.52 ECC 4.669J
LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT A,_C IN| A_WTH IN| TIME PO CST TIN IN| 2 LAT IN| _ LONG
90,00 6 26 54 2979,15 -28,09 94,91 272,_ 86,26 7 16 54 2579,1 -28,31 86,26
90.00 20 15 22 5163,84 25.61 2_0.75 264,92 77.50 21 4| 26 4563.8 25.64 222,61
100.00 7 51 46 2705.45 -29.70 74.90 272.41 86.45 8 56 52 2105.4 -29.88 66.10
I00.00 21 53 |1 4912.79 27.19 _11.87 264.52 77.07 22 55 4 43_.8 25.14 205.67
110.00 9 8 4 2466.68 -54.06 57.07 _7_.71 86.96 9 49 I| |866.7 -54.|1 47.82
110,00 22 53 2} 4724,_10 31,44 196,39 263,35 75,85 25 52 7 4124,3 29,17 187,9_
01FFERENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE -.976_ TRA-2.5467 TC5 -.1578 8AU .475] _T 1089.4 S/..R 48_.4 5_5 36.7 ST 465.4 SR 450.0 SS 445.4
ROE-I.1068 RRA .5766 RC5 -.0168 FAU .01115 RRT -.0576 RRf" .0556 RTF -.7255 CRT .7072 CRS .7778 CST .9933
FOE .4859 FRA .9_65 FC5 -.0455 OSP 2708 S6e 1191.5 R_} -.0018 RI_ ,7254 LSA 728.5 HSA 255.5 5SA J5.3
80E 1.4758 (_RA _.4165 _C5 ,1587 FSP -81 S61 1089.6 56_ 482.0 THA 178.81 ELl 584.4 EL2 241.J ALF 41,98
LAUNCH OATE NOV 29 1968 FLIGHT TIME 84.00 ARRIVAL GATE FEB 21 1969
HELIOCENTRIC CONI(
RL 147.55 LAL .00
RP 107.48 LAP 2.47
RC 75.571 GL }.B3
PLANE TC_(_NTR I( CONIC
C5 205.471 VHL ]4.534
LNCH A2'NTH LNCH TIME
90.00 6 24 57
gO.O0 _ 24 44
I00.OO 7 49 52
I[30.00 21 42 I0
110.430 9 7 2
I10.00 22 41 29
015TAN(E 167,L_O
LCt.. 66,85 VL _,O65 GAL 25,05 _ZL 87,03 HCA 56,16 _MA 95.05 ECC ,64159 INC 2,9697 Vl _0.196
LOP lLP_,97 VP 52,759 GAP -_9,31 AZP 88,35 TAL 165,44 TAP 221,61 RCA 54.07 APO 156,O5 V2 55.256
GP -,75 ZAL 55,57 ZAP 25,50 ETS 177,59 ZAE 131,79 £T£ 1_,8,51ZAC 64.28 ETC 162,76 CLP 25,57
0LA 8.09 RAL 9.12 RA0 6571.2 VEL 18.077 PTH 3.01 VHP _2.972 OPA -15.71
L-I TIME IN| LAT IN| LON_ IN| RT AS( IN| A2'MTH IN| TIME PO CST TIM
2990,97 -28.05 95,77 272,63 85,85 7 14 28 2391.O
5127.76 25.06 228.25 264.62 76.56 21 50 12 4527.8
2716.01 -29.65 75.68 272.76 86.04 8 55 8 2116.0
4877.95 26.64 L_O9.43 264.19 75,90 _5 5 28 4278.0
_474.52 -54.0} 57.6_ 273.0_ 86.60 9 48 16 1874.5
4692,L_ _0._ 194,0_ 262,91 74,55 25 59 42 409_,2
01FFERENTIAL CORRECTIONS
r0E-l.0108 TRA-2.}956 TC5 -,1719 BAU .4749
ROE-1,O66! RRA ,55_7 RC3 -.0188 FAU .011|0
F0E ,5079 FRA .9607 FC5 -.046_ BSP 2211
Bo£ 1.4691BRA 2.4588 _C3 .1729 FSP -81
NIO-COURS[ EXECUTION ACCURACY
.%T 1158.2 S(,R 484.2 SC,5 59.6
RRT -.O_Jj2 RRF .0336 RTF -,7575
1255.4 R23 -.O057 R|5 .7375
561 1158.5 562 48},9 TH4 179,10
RAP 532.15 ECC 4,5815








ST 497.7 SR 431.4 5S 464.5
CRT .7115 CRS .7796 CST .9937
LSA 765,1 MSA 258.9 5SA 15.7
ELl 6|0.5 EL2 247.1 ALF 39.30
250
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69
LAUNCH CA TE NOV 29 1968 FL|GHT TJME 86.0D ARRIVAL GATE FEB 13 J969
HELIO(ENTRIC CCN|C 01STANCE 173._)8
RL 147.55 LAL .00 LOL 66.85 VL 20.593 GAL ZZ.06 AZL 66.99 HCA 59.41 ._A 96.53 ECC .61 713 INC 3.0143 Vl 30.196
RP 107.48 LAP 2.59 LOP I26.22 VP 33.086 GAP -37.64 AZP 86.47 TAL 164.58 TAP 223.99 RCA 36.95 APO 156.1! V2 35.258
RC 75.439 GL 4.18 GP -.78 ZAL 54.34 ZAP 24.18 ETS 177.34 ZAE 132.16 £T£ IBB.B3 ZAC 66.07 ETC 163.1| CLP 24.17
PLANt TOCENTRIC CONIC
C3 189.374 VHL 13.761 CLA 8.83 RAL 9.96 RAD 6571.0 VEL 17.627 PTM 2.98 VHP 22.126 0PA -J5.11 RAP 333.95 ECC 4.1166
LNEJ_ ATMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT A._ |NJ A214TH INJ TIMC PO C8T TIM JNJ 2 LA T INJ 2 LONG
90.00 6 22 7 3OO2.14 -27.96 96.59 272.66 S5.43 7 12 9 2402.1 -28.32 87.94
90.00 20 35 55 5091.15 24.45 225.72 264.Z6 75.25 Zl 58 46 4491.2 22.18 117.78
10/3.O0 7 47 46 Z725.91 -29.60 76.42 273.DI 65.66 B 33 12 2125.9 -29.89 67.62
IOO.OO 21 50 57 484Z.61 26.05 206.96 263.79 74.75 25 1! 40 4242.6 25.68 198.97
l]O.OO 9 5 49 2481.67 -34.00 58.24 27].37 86.27 9 47 10 I881.7 -34.|5 48.99
J10.00 22 49 24 4659.62 30.27 191.72 _2.42 ?J.._O 24 7 3 4059.6 27.68 183.48
OIFFERENTIAL CC_RECTIONS N|0-C.OUR._ EXECUTION ACCURACY ORBIT DETERt4INATION ACCURACY
TOE -.9559 TRA-2.5537 TC3 -.164_O BAU .4268 ._T 1164.4 SGR 485.6 _3 42.4 ST 497.| 5R 4]2.5 5S 477.5
ROE-1.0262 RRA .5296 RC3 -.0112 FAU .01158 RRT -.04)0 RRF .0_64 RTF -.7539 CRT .6984 CRS .77H9 CST .991_
FOE .5197 FRA .9850 FC3 -.0529 BSP 3863 .S_ 1261.6 _3 .0028 RJ3 .7540 LSA 769.5 MSA 265°8 SSA 15.4
BOE 1.4025 BRA 2.411:_ BE3 .1694 FSP -I05 SGI 1|64.6 SG2 46_.0 THA 178.76 EL1 609.5 EL2 252.9 ALF 39.54
LAUNCH DATE NOV 29 1968 FLIGHT TII_ 88.D0 ARRIVAL OATE fEB 25 1969
I'_LIO(ENTRIC CONIC
RL 147.55 LAL .(_
RP J07.48 LAP 2.7J
RE 71.328 GL 4,55
PLANETOCENTRI( CONIC
C3 174,6J3 VHL 1_,2|4 DLA 9,57 RAL
LNCH A2'NTH LNCH T|NE L-| TINE INJ L.AT
9(3.00 6 19 25 3012.62 -27.92
gO,OO 20 42 _7 50_3.g_ 23.78
100.00 7 4_ 18 2735.31 -29.5_
1OO.OO 21 59 35 4806.73 25.36
IlO.O0 9 4 24 2488.26 -53.97
110.OO 22 57 8 4626.55 29.60
DIFFERENTIAL CORRECTIONS
TOE -,9773 TRA-2,_70 TC3 -,|795 _AU ,4226
ROE -.98_9 m_A ._ RC3 -.0236 F_J .01164
FOE .5416 FRA 1.0195 FC5 -.0577 BSP _N_
BO£ 1.3882 8RA 2.4401 Be5 .1810 FSP -110
OlST/U_E 179.506
LOL 66.85 VL 21.090 OkL 21.12 AZL 86.94 H_ 62.66 .T,_A 98.00 £CC .59345 INC 3.0560 Vl _0.196
LOP 129.47 VP 33,399 G_P -_.03 _ZP _,60 TAL J63.74 T_P 226.40 RCA 59._4 APO J56.16 v2 55.259
GP -.80 ZAL _5.35 2AP _.80 ETS 177.26 7AE 132.61 ETE 189.39 Z_C 67.88 ETC 165.45 CLP 22.79
J0.7_ RAO 6_.9 _L |7.L_0_ PTH _.94 WAP 21.506 OPA -14.49 RAP 535.77 EC( 3.8757
|NJ _ INJ RT A._ |NJ A2'NTH |NJ TIME PO CST TIM INJ _ LAT INJ 2 LONG
97.36 273.01 85,04 7 9 38 2412.8 -28.3J 88.72
2_3._0 263.85 74,16 2_ 7 Jl 4454.0 21.58 215.35
77.11 273.16 8_.30 8 31 5 2155.3 -29.89 68.32
2134.52 263.35 73.62 23 19 42 4206.7 22.87 196.61
58.75 273,56 85.97 9 45 52 1888.3 -34.16 49.51
189.38 _1.88 72.06 24 14 15 4026.5 26.86 181.26
NI0-COUR_ EXECUTION ACCURACY ORBIT 0ETERNIN_TION ACCURACY
SGT 11"27.3 8(,R 486.0 S(13 45.7 ST 526.1 SR 432.7 SS 498.2
RR'r -.0385 RRF .0347 RTF -.7671 CRT .7008 CRS .7805 CST .9920
S_ J3ZO.O R_3 ,0003 R13 .767J LSA _01.9 MSA 266.5 SSA 15.7
SGJ 1227.5 SG2 485.5 THAI 78.97 ELI 632.2 EL2 257.8 _LF 37.01
LAUNCH 0ATE NOV 29 1968 FLIGHT TIME 90,00 ARRIVAL 0ATE FEe 27 1969
HELIOCENTRIC CONIC
RL 147.55 LAL .00
RP 107.48 LAP 2.83
RC 69.24J GL 4.94
PLANETO_ENTRIC CONIC
C3 161,036 VHL _2.690
LNCH ATMTH LNCH TIME
90.00 6 16 29
90.00 20 51 50
1{30.00 7 42 56
I00.00 22 B 4
110.00 9 2 48
110.00 23 4 42
DISTANCE 185.778
LOL 66.85 VL 21 .557 GAL 20.22 AZL 86.90 HCA 65.91 SM4 99.47 £CC .57026 INC }.0954 VJ 50.196
LOP 132.72 VP 33.696 GAP -54.50 AZP 88.74 TAL 162.91 TAP 228.82 RCA 42.75 APO 156.19 V2 35.259
GP -.84 7_L 52.41 ZAP 21.44 ETS 177.15 7AE 153.16 ETE 189.98 ZAC 69.69 ETC J65,77 CLP 21.4_
CLA 10.30 RAL 11.50 RA0 6570.8 VEL 16.804 PTH 2.90 VHP 20.511 DPA -13.85 R_P 337.60 ECC 3.6502
L-I TIME [NJ LAT INJ LONG INJ RT A;_C INJ AZ'MTH INJ TIME PO CST TIM INJ 2 L4 T fNJ 2 LONG
_025.01 -27.85 98,10 273.05 84.68 7 6 52 2425.0 -28.50 69.46
5016,20 23.05 220.67 263.39 73.09 22 15 27 4416.2 20.52 212.92
2744.17 -29.50 77.76 273.22 84.96 8 28 41 2144.2 -29.89 68.98
4770.27 24.64 Z02.05 262.86 72.51 23 27 34 4170.3 2E.01 194.24
2494.28 -35.94 59.22 273.65 85.69 9 44 22 1894.3 -34.17 49.9_
4592.92 28.87 187.03 261.29 70.84 24 21 15 5992.9 25.98 179.04
CR_IT 0ETERMINATION ACCURACY
ST 554.5 5R 432.2 SS 51_.4
CRT .7005 CRS .7818 CST .9917
LSA 830.9 MS_ 26_.9 SS_ 15.8
EL_ 652.5 EL2 262.2 ALF 35.11
OIFFERENTIAL CCRRECTICNS
TOE -.9847 TRA-2.4OS(] TC3 -.JSBO BAU .4086
ROE -.9458 RRA .4827 RE5 -.0262 FAU ,O|182
FOE .5626 FRA 1.0551FC5 -.0635 BSP _871
BOE J.5654 BR_ 2.4529 BC5 ,1898 FSP -120
MI0-COURSE EXECUTION ACCURACY
,SGT 1281.9 5GR 4_5.6 SG3 49.2
RRT -.0_8 RRF .0336 RTF -,7802
SG6 1370.8 _3 -.0(X]I R13 .7802
_._J J282,J S4;2 485,3 THA J79.07
LAUNCH OATE NOV 29 1968 FLIGHT TIME 92.00 ARRIVAL 0ATE MAR J 1969
HELIOCENTRIC CONIC
RL 147.55 LAL ,00
RP IO7.48 LAP 2.93
RC 67.164 GL 5.34
PL_NETC_ENTRIC CONIC
C3 148.550 VHL 12.188
LNCH AZMTM LNCH TIIA[
90.00 6 13 19
90.00 ZI 0 36
100.00 7 40 12
JOO,OO 22 16 25
110.00 9 0 59
110.OO 23 12 7
OISTAN(E 192.122
COL 66.85 VL 21.997 GAL 19.37 AZL 86.87 HEA 69.15 SNA 100.92 ECC .54771 INC 3.1328 Vl 30.196
LOP 155.97 VP 33.978 GAP "53.02 A2"P 88.88 TAL 162.1J TAP 231.26 RCA 45.64 APO 156,19 V2 35.258
GP -.87 2AL 51.52 ZAP _,08 ETS 177.01 ZAE 133.80 £TE 190.61 2AC 71.55 ETC 164.07 CLP 20.07
0LA 11.O3 RAL 12.20 RA0 6570.6 VEL 16.428 PTH 2.87 VHP 19.738 0PA -15.L_ RAP 339.42 £CC 5.4448
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A_='HTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG
5032.75 -27.79 9_.81 273.O1 84.33 7 3 52 2452.8 -28,28 90.18
4977.78 L_'_.27 218.13 L_2.88 72.05 22 23 34 4377.8 19.6_ 210.47
2752.56 -29.45 78.38 273.19 84.63 8 26 4 2152.6 -29.88 69.60
4733.20 23.86 199.519 262.3I 71.45 23 35 18 4135.2 2J.I0 191.87
2499.77 -33.91 59.64 273.65 85.44 9 42 39 1899.8 -54.17 50.41
4558.76 28.08 184.68 260.65 69.66 24 28 6 3958.8 25.05 176._2
ORBIT G£TERMINATION ACCURACY
ST 582,5 SR 431.0 SS 539.4
CRT .7007 CRS ,7652 CST .9915
LSA 861,7 MSA 270.8 SS_ 16,O
ELI 674.2 EL2 265.7 ALF 33.21
D/FFERENTIAL CCRRECTIONS
TD£ -.9932 TRA-2.AL_'_2 TC3 -.1966 BAU .3947
ROE -.9061 RRA .4391RC3 -.0290 FAU .01201
FOE .5848 FRA |.08_ F(5 -.OPO0 8SP 4027
BOE 1.5444 E]RA 2.4654 BC5 .1_8 FSP -130
MIO-OOUR_F. EXECUTION ACCURAC_
SGT 1339.3 SGR 484.5 SC,3 53.0
RRT -.0349 RRV .0321 RTF -.7927
SG_ I424.2 RZ3 -.O007 RI3 .7927
S61 1339.4 5_2 484'2 THA J79.18
251
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69,
LAUNCH DATE NOV 29 J96_ FLIGHT T|NE 94.0(] ARRIV4L _ATE MAR 3 |369
HELIOCENTRIC CONIC
RL |47.55 LAL ,00
RP 1 L37.48 LAP 3.02
RC 65.|59 GL 5.76
PLAN(TOCENTRIC CONIC
C3 I37.069 VHL J|,708
LNCH AZMTH LNCH TIE
90.00 6 9 54
90.00 ?! 9 ]4
IOO.OO 7 37 J3
lOO.O0 22 24 37
I]0.00 8 58 57
JlO.OO 23 19 22
DISTANCE 198.530
LOL 66._5 VL 27.410 GAL |8.55 AZL 86.85 HCA 72.40 ;T_AA 102.34 ECC .52584 INC 3.1686 V! 30.196
LOP 139.72 VP 34.245 GAP -}I.6I.A?P 89.04 TAL 161.33 TAP 233.73 RCA 48.53 APO 155.16 V? 35,257
GP -.J ZAL 50.68 ZAP J8.74 £TS ]76:82 ZAE J34,54 ETE JJ.Z8 ?AC 73,37 ETC |64.36 CLP |8.72
CLA IJ.76 RAL J2,85 RA0 6570.5 VEL 16.075 PTH ?.83 VHP J8.988 OPA °|2.54 RAP 341.25 ECC 3.Z55_
L-I TIME IN! LAT IN! LONG IN! RT A,_C IN! A_WTH |NJ TINE I_O CST TIM IN! 2 LAT IN! 2 LONG
3042.13 -27,72 99.49 272.87 84,00 70 36 2442,| -28.27 90.86
4938.69 21.43 215.57 262.33 71.05 ?2 3! 33 4338.7 18.64 208.01
2760.55 -29.40 78.97 273.06 84.33 8 23 13 2160,5 -29.87 70.20
4695,5J 23.02 197.09 26|,73 70.38 23 42 52 4095,5 20,J3 I_9.48
2504.78 -33.89 60.03 273,55 8§,22 9 40 4? 1904,fl -34.18 50.80
4524.03 27.24 182.33 259.98 68.50 24 34 46 3924.0 24.07 J74.60
CREIT CETERNINATION ACCURACY
ST 611.4 SR 429.2 SS 561._
CR? .7010 CRS .7848 CST .9913
LSA 893,7 MSA 272.0 5SA I6.1
ELl 697.] EL2 26_.4 ALF 3J.36
DIFFERENTIAL CCRRECT|ONS
TOE-I.OOJ! TRA-2.4373 TO3 -.L_]50 BAU .3803
ROE -.8667 RRA ,A357 RE3 -.032_ FAU .01223
F0E .608! FRA 1.J239 FC3 -.0772 BSP 4203
BOE J,3241 BRA 2.4759 BE3 .2075 FSP -141
MtC-C(XJRSI[ EY_CUTICN ACCURACY
SGT |398,2 _ 482.7 ,%3 57.!
RRT ".03i_ _ .0304 RTF -._045
|479,1 R23-.0013 RI3 ,8045
S(,I 1398.3 $G2 482.4 THA 179,28
LAUNCH OATE NOV 29 l_ FLIGHT TIME 96.00 ARRIVAl.. 0ATE MAR 5 ]969
HELIOCENTRIC CONIC 0ISTANCE _4.99_
RL 147.55 LAL .00 LCt. 66.85 VL _.799 GAL !7,76 AZL 86,80 H_ 75.65 SI4A I03.75 ECC .50467 INC 3.203] VI 30.J96
RP I07.49 LAP 3.|0 LOP 142.47 VP 34.499 GAP -]0,23 A2'P 89,2! TAL |60.57 TAP 2_6.22 RCA 51.39 AFO |56.1! V2 35.254
RC 63.J73 Gk 6.J9 GP -.95 ?AL 49._ ZAP 17,40 ETS 176.58 ZAE J35.38 ETE I92.0I ZAC 75.2_ ETC 164.63 CLP J7.3_
PLANETC_ENTR!C CONIC
C3 126.511 VHL 11.248 OLA i2.48 RAL J3.46 RAO 65?0.3 Vl[L
LNCJ4 A_4TH LNCH TIME L-I Till[ IN! LAT
90,00 6 6 13 3051;L_ -27.66
90.00 21 17 A7 4898.90 2t3._3
IOO.OO 7 33 58 2i68,18 -29.33
lO0.O0 22 32 42 46_7.1_ 22.12
110.(30 8 56 41 2509.37 -33,86
IlO.OO 23 26 29 4488.73 26.33
DIFFE/_NTI4L CORRECTION5
TDE-J.OO67 TRA-Z.448I TO3 -,_|24 BAU ._o4Z
ROE -.8277 RRA .4J25 RC3 -.O353 FAU .01249
FOE .6323 FRA 1.1608 re3 -.O855 8SP 4437
BO£ 1.5033 BRA 2.48_6 BE3 .2153 F._ ° -|54
l_.743 PTH 2.79 VHP |B.260 _PA -II.87 RAP 343.08 ECC 3.08_o
INJ LONG INJ RT ASC INJ A_._ITH !NJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG
100.14 _72.64 83.67 6 97 4 245J.2 -28.25 91.52
2|3.00 26|.73 70.05 Z2 39 25 4298,9 I7.62 205.53
79.53 _72.B& 84.04 8 L_O 7 _168.E -29._6 70.76
194,60 _I.10 69.36 23 50 19 4057.2 19.I| 187.O9
60.39 273.35 85.0I 9 38 30 JgO,4 -34.18 51.16
J79.99 2_9.27 67.37 24 41 16 }888.7 ?3.03 172.3#
NIO-COURSE EXECUTION ACCURACY CRB!T DETERNINATION ACCURACY
SGT 1456.9 ,_ 480.0 S(;3 61.6 ST 640.3 SR 426.5 SS 583.5
RRT -.O_ _ .0286 RTF -.8|§9 CRT .7012 CRS .7864 CST .9911
•_ |534,0 _3 -.O_15 R|3 .8|59 LSA 9_6.2 NSA 272.7 SSA 16.Z
SGI I457.0 .T_2 479.7 THA !79.37 ELI 720.3 EL2 270.3 ALF 29.61
LAUNCH 0ATE NOV 29 1968 FLIGHT TIME 98.0(] ARRIVAL OATE MAR 7 1969
HELICt(ENTRIC CONIC
RL 147.55 LAL .O0 LO(. 66.85 VL
RP J07.50 LAP 3,|8 LOP I45.72 VP
RC 61.231GL 6.65 GP -1.00 ZAL
PLAN(_TOCENTRIC CONIC
C3 116._04 VHL |0,L=I08
LNCH AZMTH LNCH TIME
90.00 6 2 15
9O.OO 21 26 I3
100.00 7 30 28
100.00 22 40 41
110.00 8 54 1I
lJO.O0 23 33 27
DIFFERENTIAL CCRRECTIONS
TDE-I,012_ TRA-2.4573 TC3 -.21_5 BAU .3480
RCE -.7892 RRA .3895 RE3 -.0_7 FAU .01279
rOE .65_ rRA 1.1992 FC3 -.O948 8SP 4673
_O£ 1.2840 _RA 2.4879 BE3 .2229 FSP -_6_
01STANCE 211.5J9
73.J64 GAL 17.0! AZL 86.76 HCA 78.90 5,HA 105.13 ECC .4842J INC 3.2367 Vl 30.i96
34.738 GAP -28.93 4ZP 89.38 T_L J59.84 TAP 238.73 RCA 54.23 APO 156.04 V? 35.251
49.16 ZAP J6.08 ETS 176,27 7AE J36.32 ETE ]92.79 ZAC 77.0_ ETC 164.89 CLP 16.O5
DLA |3.20 RAL J4.02 RAO 6570.2 VEL 15.432 PTH 2.76 VHP I7.553 DPA -lJ.19 R_P 344,90 ECC 2.9223
L-I TIME IN! LAT IN! LONG IN! RT ASC IN! 47MTH IN! TIME PO CST TIM IN! 2 LATINJ 2 LONG
5060.06 -27.59 |00.78 272.32 83.36 6 53 J5 2460.1 -28.22 92,17
4858.37 19.56 210.42 26!.J0 69.11 22 47 12 4258.4 16.55 203.04
2775.54 -29.29 B0.07 272.54 83.76 B J6 43 2175.5 -_9.85 71.31
4618.12 21.16 192.09 260.44 68.38 23 57 39 4018.| IB.O4 184.69
2513.59 -33.83 60.71 273.07 84.8| 9 36 4 I9J3.6 -34.18 51.49
4452.84 25.37 |77.64 258.52 66.28 24 47 40 3852.8 21.95 I70.J6
MI0-COLMSE EXECUTION ACCURACY ORBIT 0ETERMINATION _CCURACY
5_T 15|7.8 _ 476.5 SG3 66.4 ST 670.6 5R 423.2 55 606._
RRT -.0269 RRF .0266 RTF -.8267 CRT .70J7 CRS .78_2 CST .9909
S_ 1590.9 R_3 -.0019 RI3 ,8267 LSA 960.4 MS4 272.7 SSA 16.3
SG! 1517.9 S(;2 476.3 THA I79.46 ELI 745.| EL2 271.4 ALF 27.90
LAUNCH DATE NOV 29 J968 FLIGHT TIME 100.00 ARRIVAL GATE MAR 9 I969
H£L ICWCENTRIC CONIC
RL 147.55 LAL .(30
RP J07.51 LAP 3.24
RC 59.3321 GL 7.I2
PL AI'_ T(_ENTR I C CONIC
C3 I07,8_2 VHL 10,387
LNCH AZMTH LNCH T!ME
90.00 5 57 58
90.00 _J 34 }6
I(30.00 7 26 40
100.00 22 48 34
110.00 8 51 26
110.(30 23 40 18
0IST_NC£ 218.0go
LOL 66,85 VL 23.508 GAL 16.30 AZL 86.73 HCA 82.14 5WA 106.48 ECC .46449 !NC 3.2695 Vl 30.196
LOP ]48.97 VP 34.964 GAP -27.67 AlP 89.55 TAL 159,13 TAP 241.27 RCA 57.02 AI:_ 155,94 V2 35,248
GP -1.04 ZAL 48.47 ZAP |4.75 ETS I75.87 ZAE 137.38 £TE 193.65 lAG 78.95 £TC 165.13 CLP 14.72
DLA 13.93 RAL 14.54 RAO 6570.! VEL 15.140 PTH 2.72 VHP 16.867 _PA -10.50 R4P 346.73 ECC _.7755
L-I TIME IN! LAT IN! LONG !NJ RT ASC INJ AZMTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG
306_.B0 -27.52 |01.4! 271.9| 83.05 6 49 6 7468.B -28.20 9_.81
4817.09 18.54 207.82 _60.43 68.2! 22 54 53 4217.1 15.42 200.54
278_.72 -29.24 _0._ 272.!4 83.49 8 13 3 2182.7 -29.83 71.84
4578.40 '2_.I4 189.58 259.74 67.43 24 4 53 3978.4 16.91 1fl2.2_
2517.51 -3_,8J 61.02 _72.70 84.64 9 33 23 1917.5 -34.18 51.79
4416,37 24.35 175._O 257.74 65.24 24 53 55 38J6.4 L:_]._! 167.95
ORBIT CETERN!NATION ACCURACY
ST 701,7 SR 419,t SS 631.2
CRT .7025 CRS .790I CST .9906
LSA 996.1MSA 272.1 SSA |6.4
ELI 770.9 EL2 271.5 ALF 26.26
OlFFERENTIAL COR_CTIONS
TOE-J.0186 TRA-2.46_8 TO3 -,_58 BAU .3314
ROE -.7511RRA .36?0 RE5 -.0424 FAU .01312
F0E .6853 FRA 1.2391FC3 -.1053 BSP 4919
BOE 1.2656 8RA 2.4910 Be3 .2298 FSP -J84
MID-COURSE EXECUTION ACCURACY
SET 1580.0 SC,R 472._ 5(.3 71.6
RRT -.0239 _ .0243 RTF -.8370
SEB !649.J R'_3 -.13023 gJ3 .8370
S_I 1580.J S¢2 477.0 THA 179.55
252
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH DATE NOV 29 1968 FLIGHT TIME 102.00 ARRIVAL DATE MAR 11 1969
DISTANCE 224.704
LC_- 66.85 VL Z3.830 GAL 15.6t AZL 86.70 MCA 85.39 SHA 107.80 ECC .AA550 IN( 3.3018 V1 30.I96
LOP 152.Z3 VP 35.178 GAP -26.46 AZP 89.73 TAL 158.45 TAP 243.84 RCA 59.78 APO 155.83 V2 35.243
GP -1.10 ZAL 47.84 ZAP 13.43 ETS 175.35 ZAE 138.56 ETE 194.58 ZAC 80.82 ETC 165.36 CLP 13.39
DLA 14.65 RAL 15.00 RAD 6569.9 VEL 14.867 PTH Z.68 VHP 16.200 DPA -9.80 RAP 348.54 ECC 2.6406
L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3077.52 -27.45 102.04 271.42 82.75 6 44 39 2477.5 f28.17 93.45
4773.02 17.46 205.21 259.73 67.34 23 2 30 4175.0 14.24 198.01
2789.81 -29.18 81.12 271.66 83.22 8 9 4 2189.8 -29.81 72.37
4537.97 19.07 187.06 259.00 66.53 24 12 1 3936.0 15.73 179.86
2521.22 -33.79 61.30 272.24 84.47 9 30 26 t921.2 -34.16 52.08
HELIOCENTRIC CONIC
RL 147.55 LAL .OO
RP 107.52 LAP 3.29
RC 57.501 GL 7.61
PLANI_TOCENTRIC CONIC
C3 99.686 VHL 9.984
LNCH AZMTH LNCH TIME
90.00 5 33 21
90.00 21 42 35
100.o0 7 22 34
100,00 22 56 23
110.00 8 48 24
110.00 23 47 2 4379.32 23.28 172.96 256.94 64.23 25 O 1 3779.3 19.62 165.73
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.0277 TRA-2.4712 TC3 -.2327 BAU .3162 SGT 1646.9 _R 467.0 $G3 77.3 ST 735.8 SR 414.1 $S 657.1
ROE -.7137 RRA .3448 RC3 -.0463 FAU .01347 RRT -.0198 RRF .0115 RTF -.8466 CRT .7043 CRS .7923 CST .9903
FDE .7150 FRA 1.2812 FC3 -.1170 BSP 5102 8GB 1711.8 R23 -.0032 R13 .6466 LSA 1035,0 MSA 270.6 SSA 16.5
BDE 1.2512 BRA 2.4951 BC3 .2372 FSP -199 SG1 1646.9 $G2 466.9 THA 179.65 ELI 799.8 EL2 270.5 ALF 24.62
LAUNCH DATE NOV 29 1968 FLIGHT TIME I04.00 ARRIVAL DATE MAR 13 1969
HELIOCENTRIC CONlC DISTANCE 231.357
RL 147.55 LAL .OO LOL 68,85 VL 24.133 GAL 14.95 AZL 86.67 NCA 88.63 SNA IO9.09 ECC .42727 INC 3.3337 Vl 30.196
RP 107.54 LAP 3.33 LOP 155.48 VP 35.378 GAP -25.28 AZP 89.92 TAL 157.81 TAP 246.44 RCA 62.48 APO 133.70 V2 35.238
RC 55.726 GL 8.12 GP -1.16 ZAL 47.26 ZAP 12.12 ETS 174.66 zAE 139.85 ETE 193.60 ZAC 82.69 ETC 168.37 CLP 12.06
PLAMETOCENTRIC CONIC
C3 92.137 VHL 9.600 DLA 13.37 RAL 15.42 RN) 6569.8 VEL 14.612 PTH 2.63 VHP 15.$34 DPA -9.11 RAP 350,36 ECC 2.5167
LNCH AZMTH LNCH TIME L-I TIME INJ LAT ]NJ _ INJ RT kSC INJ AZ14TH INJ TIN( PO CST TIM INJ 2LAT INJ 2 LONG
90.00 5 48 23 3086.33 -27.37 102.67 270.83 82.44 6 39 30 2486.3 -26.13 94.09
90.00 21 31 12 4732.14 16.31 202.38 259.00 68.53 23 10 4 4132.1 13.00 t95.47
|00.00 7 18 6 2796.91 -19.12 61.64 271.10 62.95 8 4 43 2196.9 -29.79 72.90
100.00 23 4 8 4496.62 17.93 I64.33 258.25 65.67 24 19 3 $8_.8 14.50 177.42
110.00 8 43 6 2324.80 -33.76 61.38 271.71 64.31 9 27 11 1924.8 -34.18 32.36
110.00 23 53 40 4341.69 22.14 170.63 25Q.11 63.27 23 8 1 3741.7 .i8.36 163.32
DIFFERENTIAL CORRECTIONS MID-COUrSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDIE-1.0343 TRA-2.4736 TC3 -.2377 BAU .2994 S_T 1712.9 SGR 461.1 $G3 83.3 ST 769.6 SR 406.4 SS 684.0
RDE -.6768 RRA .3232 RC3 -.0304 FAU .01380 RRT -.0161RRF .OIB? R1T -.8538 CRT .7036 CRS .7948 CST .9904
FOE .74M FRA 1.3249 FC3 -.1304 BSP 5346 SCAB 1773.9 R23 -.D039 R13 .8358 LSA 1074.4 NSA 260.7 SSA 16.5
BOE 1,2361BRA 2.4946 BC3 .2430 FSP -216 SG1 1712.9 8G2 461.0 THA 179.7"5 ELI 828.8 EL2 266.6 ALF 23.10
LAUNCH DATE NOV 29 1968 FLIGHT TIME 106.00
ARRIVAL DATE MAR 15 1969
HELIOCENTRIC CONIC DISTANCE 238.044
RL 147.53 LAL .OO LOL 66.85 VL 24,417 GAL 14.32 AZL 86.63 HCA 91.88 SHA 110.54 ECC ,40977 INC 3.3656 Vl 30.196
RP 107.56 LAP 3.36 LOP 138.72 VP 35.367 GAP -24.13 AZP 90.11 TAL t57,19 TAP 249.07 RCA 65.13 APO 153.56 V2 35,232
RE 54.021GL 8.63 GP -1.23 ZAL 46.73 ZAP 10.80 ETS 173.74 ZAE 141.27 ETE 196.74 ZAC 84.56 ETC 165.77 CLP 10.74
PLANETOCENTRI( CONIC
c3 85.245 VHL 9.233 DLA 16.10 RAL 13.79 RAD 6369.7 VEL 14.376 PTH 2.61 VHP 14.926 DPA -8.41 RAP 332.16 ECC 2.4029
LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 § 43 3 3093.40 -27.29 103.32 270.19 82.12 6 34 38 2493.4 -28.09 94.73
90.00 21 59 29 4686.43 15.11 199.94 258.24 65.76 23 17 37 4088.4 11.71 192.91
100.00 7 13 22 2604.14 -29.06 82.17 270.46 82,68 8 O 6 2204.1 -29.77 73.43
100.00 23 11 31 4434.93 16.74 182.00 237.47 64.67 24 26 6 3834.9 13.21 174.98
110.00 8 41 31 2328.33 -33.74 61.83 271.10 84.13 9 23 39 1928.3 -34.18 52.64
LAUNCH DATE NOV Z9 19458
110.00 0 4 7 4303.49 20.93 168.30 255.26 62.35 1 13 30 3703.3 17.09 161.31
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.0414 TRA-2.4739 TC3 -.2418 BAU .2823 SGT 1780.3 SGR 434.3 SG3 90.2 ST 804.8 5R 401.9 SS 712.3
RDE -.6407 RRA .3021 RE3 -.0546 FAU .01434 RRT -.0120 RRF .0137 RTF -.6646 ERT .7078 CRS .7971 EST .9902
FOE .7802 FRA 1.3707 FC3 -.14§6 BSP 3594 SGB 1837.6 R23 -.(X)46 R13 .8646 LSA 1116.0 MSA 266.0 SSA t6.6
BDE 1.2227 BRA 2.4923 6C3 .2479 FSP -237 5G1 1780.3 SG2 454.2 THA 179.81 ELt 839.3 EL2 265.6 ALF 21.64
FLIGHT TINE 108.00 ARRIVAL DATE
I'eELIOCENTR1C CONIC DISTANCE 244.781
RL 147.53 LAL .00 LOt. 66.63 VL 24.683 GAL 13,72 AZL 86.60 HCA 93.12 SNA 111.53 ECC .39302 INC 3.3976 Vl 30.196
RP 107.30 LAP 3,38 LOP 161.97 VP 33.744 GAP -23.06 AZP 90.30 TAL 136.61 TAP 231.73 RCA 67.71 APO 133.40 V2 35.226
RC 52.393 GL 9.21GP -1.30 ZA_ 46.23 ZAP 9.49 ETS 172.49 ZAE 142.82 ETE 198.01 ZAC 88.43 ETC 185.96 CLP 9.40
PLANETOCEMTRIC CONIC
C3 78.904 VHL 8.883 DLA 16.63 RAL 16.t0 RAO 6369.5 V(L 14.15! PTH 2.38 VHP 14.317 DPA -7.71 RAP 353.96
LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH iNJ Tit( PO CST TIM INJ 2 LAT
90.00 3 37 18 3104.83 -27.Z0 104.00 269.47 81.79 6 29 2 2304.8 -26.03
90.00 22 7 46 4643.63 13.85 197.28 257.47 63.03 23 Z5 10 4043.8 10.37
100.00 7 8 13 2811.62 -29.00 62.71 269.73 82.40 7 33 3 22tl.6 -29.74
tOO.DO 23 19 32 4412.30 13.49 179.43 236.67 64.11 24 33 4 3812.3 11.88
110.00 8 37 36 2331.94 -33.71 62.13 270.4| 83.98 9 19 48 t931.9 -34.16
110.o0 O 10 33 4264.73 19.71 165.98 254.39 6t.49 1 21 36 3664.7 15.75
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY
70E-1.0488 TRA-2.4716 TC3 -.2448 BAU .2637 SGT 1849.6 sGR 446,6 SG3 97.6
RDE -.6031RRA .2617 RC3 -.0593 FAU .01484 RRT L.0077 _ .0126 RTF -.6726
FDE .8167 FRA 1.4190 FC3 -.1628 BSP 5847 SGB 1902.7 R23 -.0053 R13 .6728











ST 841,1SR 394,3 SS 742.1
CRT .7102 CRS .7998 CST .9901
LSA 1159.6 MSA 262.6 SSA 16.6
ELI 091.3 EL2 262.1ALF 20.23
233
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69_
LAUNCH GATE NOV 29 1968 rLiGMT TIME 110.00 ARRIVAL CAT[ MAR 19 1969
HELIL-_ENTRIC CCINIC
RL'147.55 LAL .00
RP 107.60 LAP 3.39
RC 50.852 CL 9.78
PLANETC(ENTRIC CONIC"
C3 73.089 VHL 8.549 CLA
LNCH ATMTH LNCH TIME L-I TIMC INJ LAT
90.O0 5 31 6 3114.81 -27.10
90.00 22 16 6 4598.36 12.52
100.00 7 ? 40 2819.50 -28.92
lO0.O0 23 27 13 4368.90 14.|8
I10.00 8 33 73 2535.71 _33.69
liD.DO O 16 56 4225.46 18.42
CIFFERENTIAL CORRECTIONS
?C['I.0567 7RA-2.4669 TC3 -.2464 BAU .2407
ROE -.5703 RRA .262] RC3 -.0640 FAU .0i540
FOE .8564 FRA 1.4700 FC3 -.1824 B_P 6102
BOE i.2D08 BRA 2.4_8 6C3 ,2545 r_ -283
CISTANCE 251.503
LCL 66.85 VL 24.933 GAL i3.14 AZL 86.57 HCA 98.36 S_4A J12.73 ECC .37701
LOP 165.22 VP 35.910 GAP -22.00 AZP 90.50 TAL 156.06 TAP 254.42 RCA 70.23
GP -1.38 7AL 45.83 ZAP 8.18 ETS 170.75 ZAE 144.49 ETE 199.44 ZAC 88.30
INC 3.4299 Vl 30.J96
APO 155.23 V? 35.219
ETC 166.13 CLP _.O7
17.56 RAL 16.37 RAG 6569.4 VEL 13.944 PTH 2.54 VMP 13.726 0PA -7.02 RAP 355.75 ECC 2.20?9
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
104.71 _68.67 81.45 6 23 1 '_514.8 -2_.O0 96.16
_ 194.59 Z56.68 64.39 23 32 44 3998.4 8.98 187.71
83.29 Z68.97 82.10 7 49 40 Z219.5 -29.71 74.57
176.89 255.85 63.41 24 40 2 3768.9 10.50 170.03
6_.42 269.66 83.81 9 15 3fl t935.7 -34.17 53.2i
163.67 253.51 60.68 I _7 21 3625.5 14.37 156._9
MIO-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
_(_T _._ 438.2 _3 10526 ST 078.8 SR 386.2 SS 773.7
RRT -.0(3_ Ri_ .0095 RTF -.8807 CRT .7129 CR5 .8026 CST .9900
S_ 1969_3 R23 3._65 R13 .8807 LSA 1L_5.4 MSA 258.6 SSA 16.7
.%1 1919.9 ,_2 438.2 THA 179.96 EL1 924.8 EL2 257.4 ALF 18.92
LAUNCM 0ATE NOV 29 1968 FLIGHT TINE |I_.(]O ARRIVAL DATE MAR 21 1969
HELIOCENTRIC CONIC
RL 147.55 LAL .00
RP 107.62 LAP 3.39
RC 49.405 GL 10.38
PLAN_TOCZNTRIC CONIC
C3 67.761 VML 8.232
LNCH AZMTH LNCH TIME
90.00 5 24 25
90.00 22 24 31
IO0,OO 6 56 4_
lO0.O0 23 34 5_
IIO.O0 8 28 48
I10.00 0 23 14
OISTAN(E 258.2£_
LOL 66.85 VL 25.167 GAL 12.58 AZL 86.54 HCA 101.60 ,T_4A 113.86 ECC .36172 IN( 3.4627
LOP 168.46 VP 36.065 GAP -EO.98 AZP 90.70 TAL |55.55 TAP 257.15 RCA 72.68 APO 155.05
GP -1.47 ZAL 45,47 ZAP 6.88 ETS |68.2J _AE 146.29 ETE EOI.0fl ZAC 90.15 £TC 166.29
OLA 18,30 RAL 16.59 RAO 6569.3 VEL 13.752 PTH _.5I VHP 13.153 OPA -6.33 RAP'357.53
L-I TIME INJ LAT INJ LON_ INJ RT AS(: INJ _ZMTH INJ TIME PO CST TIM INJ 2 LAT
3125.51 -26.99 105.47 _67.6_) 81.08 6 16 31 _5_5.5 -_7.94
4551.91 11.14 191.88 253.89 63.80 _3 40 _3 3951.9 7.53
28_7.94 -28.04 83.90 Z68.12 81.79 7 43 50 2_7.9 -29.68
43_4.7_ I_.SZ 174.31 _55.03 6_.76 Z4 47 O 3724.7 9.07
2539.77 -33.66 6_.74 268.84 83.63 9 11 8 1939.8 -34.17
4185.65 17.08 161.36 _52.6_ 59.93 I 33 0 3585,6 12.95
CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY
T02-I.0648 TRA-2.4596 TC3 -._464 BAU ._318 S_T 1991.3 56R 4_8.9 SO3 I14.4
ROE -.5363 RRA ._43_ R(3 -.0688 FAU .01e3_ RRT .0013 RRF .0065 RTF -.8880
FOE .8995 FRA 1.5240 FC3 -.L_347 BSP 6359 _B 2037.0 /_'Z3 .OO77 R13 -.8880













ST 917.7 SR 377.1 $S 807,_
CRT .7160 CR$ .8055 CST .9900
LSA 1253.4 MSA 254.0 SSA 16.7
ELI 959.7 EL2 251.7 ALF 17.65
LAUNCH OATE NOV ?9 1968 FLIGMT TIME 114.00 ARRIVAL GATE MAR 73 1969
HELIL_CENTRIC CONIC 01STANCE _65.047
RL 147.5S LAL .00 LOL 66.85 VL 25.386 GAL 12.06 AlL 86.30 HCA 104.84 SMA I14.95 ECC .34714 INC
RP I07.6_ LAP 3.3_ LOP 171.7! VP 36.210 GAP -2%3.00 AZP 90,90 TAL 155.07 TAP _59.91 REA 75.05 APO
RE 48.064 &L 11.01GP -i.57 ZAL 45.16 ZAP 5.59 ET5 164,31ZAE 148._0 ETE 202.96 ZAE 92.D0 ETC
PLANE TC(ENTRIC CONIC
C3 62.883 VHL 7.9:)0 CLA 19,04 RAL 16.75 RAO 6569.2 VEL 13.573 PTH 2.48 VMP I_._97 0PA -5.66 R_P
LN(H AZMTH LNCH TIME LCj TIME INJ LAT INJ LONG INJ RT A_C INJ AZMTM INJ TIME
90.00 5 17 13 3137.14 -26._6 106.)0 266.87 80.68 6 9 30
90.00 22 33 3 4504.44 9.70 189.13 _55.09 63.27 23 48 7
100.00 6 50 15 2837.10 -28.75 84.57 767.21 81.45 7 37 3_
IOO.DO 23 42 41 4Z79.72 ]I.40 171.72 254.I9 62.I8 _4 54 l
IIO.DO 8 23 51 2544.26 -33.62 63.08 267.96 B3.43 9 6 16
110.00 O 29 31 4145.33 15.60 159.06 251.7Z 59.23 1 38 36
CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY
S_T 2063.B _ 418.8 ,_3 1_4.1
RRT .0058 _ .0037 RTF -.8950
_105.9 R'_3 .DOgI R13 -.8950
s_l 2063.8 s(,_ 418.B TMA .07
TOE-I.0740 TRA-_.4498 TC3 -.2449 BAU .2150
ROE -.5029 RRA .2253 RC3 -.0738 FAU .01671
roe .9468 FRA 1.5814 FC3 -,_31BSP 6616













ST 958.1SR 367.1 SS 842._
CRT .7195 CRS .8086 CST .9900
LSA 1_04.1MSA 248.8 $SA i6.7
ELI 996.2 EL2 245.2 ALF I6.43
LAUNCH 0ATE NO/ 29 19(38 FLIGHT TINE 116.00 ARRIVAL GATE MAR 25 1969
HELIOCENTRIC CONIC
RL 147.35 LAL .00
RP I07.68 LAP 3.36
RE 46.839 GL 11.66
PLANE TOCENTRIC CONIC
C3 58.4_I VML 7,643
LNCH AZMTM LNCH TIME
90.00 5 9 25
90.00 22 41 45
100.00 6 43 18
10(3.00 23 50 33
110.00 8 18 31
IiO.O0 O 35 45
01FFERENTIAL CORRECTIONS
TOE-I.D833 *RA-_.4373 TC3 -._412 BAU ,I982
ROE -.4703 RRA .2083 RC3 -.0789 FAU .01747
FOE .9986 FRA 1.6426 FC3 -.2589 BSP 6874
_oE 1.1810 BRA 2.4462 663 ._538 FSP -370
0IST_N_£ _71.840
LOL 66.85 VL _5.591 6AL 11.55 AZL 86,47 PICA 108.07 5taA 116.00 ECC .33378 INC 3.5309 vJ 30.196
LOP 174.95 VP }6.345 GAP -19,04 _ZP 91.10 TAL 154.6_ TAP _6_.70 RCA 77.34 APO 154,66 V2 35.194
GP -1,69 ZAL 44.91 ZAP 4.33 ETS 157.84 ZAE 150._ ETE L_35.15 lAG 93.84 ETC 166.59 CLP 3,99
DLA 19.79 RAL 16.87 RA0 6369.1 V_L 13.408 PTH _.45 VHP 1_.05_ 0PA -5.OO RAP 1.05 Ecc 1.9615
L-I TIME INJ LAT INJ LC]NG INJ RT A_ INJ AS_ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3149.95 -_6.7_ 107.2J _65.88 80._5 6 | 55 _549.9 -27.79 98.71
4455.86 8.L:)O I86.35 254._9 62.80 _3 56 1 3855.9 4.49 179.64
2647.18 -28.65 85.30 266.24 B1.08 7 30 46 _247.2 -Z9.58 76.62
4233.86 9.93 169.11 253,36 61.66 25 I 7 3633.9 6.07 162.45
_549.29 -33.38 63.47 267.04 83.L_0 9 I I 1949.3 -34.16 54.27
4104.51 14.25 156.77 250.83 58.60 ] 44 I0 3504,5 9.99 150.26
MI0-COURSE £XECUTION ACCURACY ORBIT OETERMINATION ACCURACY
S,GT _136.8 _ 407.9 ,_3 134.7 ST 999.4 SR 356.1 SS 880.7
RRT .0099 RRV ._14 RTF -.9016 CRT .7_31 CRS ,8117 CST .99OO
S6B 2175.4 R'Z3 .0107 R13 -.9016 LSA 1357.2 MSA 243.1 SSA 16.7
-_l _136.8 SG_ 407.9 THA .Jl ELl 1034.0 EL2 237,7 ALF 15.77
254
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69,
LAUNCH CA TE NOV ?9 196_ FLIGHT T|MC tl6.00 ARRIVAL CATE HAR 27 1969
HELIOCENTRIC CONIC C[STANC[ 278.644
RL ]47.55 LAL .00 LOt. 66.85 VL 25.782 GAL 11.07 AZL 86.43 HCA 111.3| $NA 117.01 ECC .32010 INC 3.5666 Vl 30.196
RP J07.71 LAP 3.32 LOP 178.19 VP 36.471 GAP -|8.12 AZP 91.]0 TAL 154.22 TAP 265.53 RCA 79.55 APO 154.46 V2 35._84
RE 45.742 GL 12.33 GP -1.82 ZAL 44.71 ZAP 3.18 ETS 145.95 ZAE |52.33 ETE 207.75 ZAC 95.66 ETC 166,73 CLP 2.60
PLANCTOCENTRJC CONIC
C3 54.342 VHL 7.372 CLA 20.55 RAL I6.93 RA0 6569.0 VEL 1].255 PTH 2.42 VHP 11.516 0PA -4.]3 RAP 2.79 ECC |.6943
LNCH AZHTH LNEH TIME L-| TIME IN| LAT IN| LONG IN| RT ASC IN| A2_4TH IN| TIl,(_ PO CST T_M IN| 2 LA T IN| 2 LONG
9_.00 5 0 58 ]164.20 -26.55 |08.LP'_ _64.84 79.77 5 5] 43 2564.2 -27.69 99.74
9_.00 22 50 42 4406.04 6.64 183.52 25].49 62.41 24 4 8 ]806.0 2.89 176.85
100.00 6 35 48 2658.40 -28.5] 86.11 _65.22 80.67 7 2] 27 2R56.4 -29.52 77.45
100.00 0 2 29 4187.07 8.41 166.47 252.53 6].21 1 J2 16 3587.1 A.50 159.86
110.OO 8 12 46 2555.04 -5].5_ 63.91 266.06 82.94 8 55 21 1955.0 -34.15 54.72
110.00 0 42 0 4065.20 12.77 154.48 249.9] 58.02 | 49 44 ]465.2 8.46 146.04
3ZFFER_NTIAL C_RIECTION$ NZO-COt,)R_ EXECUTION ACCURACY 0R617 OET_RIA_NATZON ACCURACY
T02-1.0937 TRA-2.4225 TC] -,_]56 BAU .J8|7 SOT LP2|0.6 S_ _.2 ,S_] |46.3 ST |042.4 SiR 344.1 SS 921.3
ROE -.4364 RRA .J_r_3 RE3 -.O840 FAU .D|832 RRT .0J34 RRF -.DDO0 RTF -.9079 CRT .7271 ORS .8148 CST ,9901
FOE 1.0557 FRA 1.7081 re3 -.2918 8SP 7127 5r_ _"245,8 I¢Z] .0126 RI3 -.9079 LSA 14|].3 HSA Z]6.9 SSA 16.7
BCE 1.1783 BRA 2.4302 8C3 .2501FSP -404 ,T_l LP210.6 _2 396.1 THA .14 ELl 107].5 EL2 229.A ALF 14.16
LAUNCH 0ATE NOV 29 1968 FL|_.tT TZNE IL_0.00 ARRIVAL CAT£ MAR 29 1969
HELIOCENTRIC CON|C
RL 147.55 LAL .OO
RP 107.74 LAP 3.28
R( 44.782 GL 1_.0]
PLANETOCENTRIC CONIC
C3 50.619 VHL 7.115
LNO'I AZMTH LNCH TIME
90.00 4 51 48
90.00 22 59 58
1(30.00 6 27 42
100.00 O lO 41
110.00 8 6 35
110.00 0 48 17
OI ST_J_CE 285.454
LOL 66.85 VL 25.961 GAL 10.61 A2'L _16.40 PiCA 114.54 SIAA 117.97 £CC ._]760 INC ].6045 Vl 30.196
LOP 161.4] VP 36.588 GAP -17.23 AZP 91.50 TAL 15].85 TAP 268.59 RCA 81.68 APO 154.26 V2 35.174
CP -|.96 ZAL 44.57 ZAP 2.30 ET5 IL_._9 24£. 154.5| _.TE _.10.85 ZAC 97.46 ETC 166.86 CLP 1 .19
DLA 21.3J RAL 16,94 RAO 6568.9 VlEL 1_.114 PTH 2.39 V_P _I.D_D OPA -3.73 RAP 4.52 £CC J.8_31
L-I TIME IN| LAT IN| LC_ INJ RT A_C |NJ AZ)4TH INJ T114_ PO CST TIM INJ 2 LAT IN| 2 LONG
3180.24 -26._5 109.]5 26_.73 79.24 5 44 48 2580.2 -27.57 100.90
4354.79 5.0| 1_0.63 252.7! 62.09 24 12 32 ]754.8 1.24 17].99
2871.01 -28.38 87.O2 264.15 80.21 ? 15 3] 2271.0 -29.44 76.38
4139.26 6.8_ 163.80 251.72 60.83 | 19 40 3539.3 2.89 157.23
2561.64 -3].48 64.42 265.04 8_.65 8 49 16 1961.6 -]4.13 55.24
4021.40 11.25 |52.19 Z49.04 57.51 1 55 |8 3421.4 6.89 145.82
CR_IT OETERf4|NATION ACCURACY
ST 1086.6 SR ]]1.2 SS 964.7
CRT .7_|1 ORS .8179 CST .9902
LSA J472.3 HSA 2_0.2 SSA 36.6
EL! 1114.4 £L2 220.] ALF 1].08
DIFFERENTIAL CCRM[CTION5
TDE-1.I048 TRA-2.4050 TO3 -.2277 8AO .1655
ROE -.4072 RRA .J775 RC_ -.0893 FAU .0]9_5
FOE 1.1189 FRA 1.778Z FC_ -.]292 8SP 7584
60E 1.1774 BRA 2.4115 8C5 .2446 FSP -44_
NI0oCOLMS[ EXECUTION ACCURACY
S_T .3"484.4 S_R 3_3.7 S_3 I59.2
RRT .0159 RRF -.0002 RTF -.9117
;_]J6,4 R_ ,0148 R13 -.9337
SC,I _284.4 5_2 _.6 THA .16
LAUNCH DATE NOV 29 1968 FLIGHT TIME 122.00 ARRIVAL DATE MAR 31 1969
HELI_ENTRIC CONIC 0ISTANCE _9_,268
RL 147.55 LAL .00 LC_. 66,65 VL 26,126 GAL 10,17 AZL 66.]6 HC_ 117,77 SMA J|6,69 ECC ,29575 INC _,6417 VJ 30,196
RP 107.77 LAP ].22 LOP 184.67 VP 36.696 GAP -16.]7 AZP 91.70 TAL 15].52 TAP 271.29 RCA 83.73 APO 154.05 v2 35.164
RE 43.971 GL 13.76 GP , -2.13 ZAL 44.49 ZAP 2.14 £TS 84.66 ZA£ 156.71 £T£ 214.61 ZAC 99.25 £TC 166.96 CLP -.24
PLAN[TOCENTRIC CONIC
C] 47.225 VHL 6.872 0LA 2_.09 RAL 16.90 RA0 6568.8 VEL 12.984 PTH 2._7 VHP 10.540 0PA -].14 RAP 6.22 ECC 1.7772
LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT A$C IN| A2'NTH IN| TII_ PO CST TIM IN| 2 LAT IN| 2 LONG
90.00 4 41 46 _198.48 -26.11 110.64 26_.58 78.64 5 35 5 2598.5 -_7.42 102.21
90.00 2] 9 59 43OI.68 5.]_ 177.67 251.95 61.86 24 21ZO ]701.9 -.47 171.04
100.00 6 16 54 2885._0 -28.21 88.05 26].0] 79.69 7 6 59 2265.3 -29.55 79.45
JOO.OO 0 19 8 4090.29 5.20 161.08 250.91 60.52 I 27 18 3490.3 1.23 |54.54
_10.00 7 59 54 2569.28 -3].4l 65.00 263.99 82.]1 8 42 44 1969.3 -34.11 55,63
110.00 O 54 37 3979,08 9,70 J49,9J 248,J6 57,06 2 O 56 3379,1 5,29 143,59
DIFFERENTIAL CORRECTIONS HI0-COURS[ EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY
TOE-I.1166 TRA-2.]846 TO3 -.2165 6AU .1492 541T 2_57,8 _ _'_.4 S_] I73.4 ST Jill.9 _ 317.J $S |01|.4
ROE -.]766 RRA .1619 RE| -.0945 FAU .OL_]28 RRT .0|66 RR_ .0015 RTF -,9194 CRT .7_51 ORS .8_08 CST .990]
FOE 1,1891 FRA 1.65_ FC3 -.]718 8SP 7646 ._.,6 2386.7 R23 .0|72 R13 -.9194 LSA 1534.5 _SA 223.2 SSA 16.5
60E 1.1784 BRA 2.3903 8C3 .2163 FSP -485 S(,I 2357.8 S_2 3"/'0.3 THA .15 ELI 1156.5 EL2 210.4 ALF 12,04
LAUNCH OATE NOV 29 1968 FLIGHT T_I_ |24.00 ARRIVAL OATE APR 2 1969
HELIOCENTRIC CONIC DISTAN_.E L_99.083
RL 147.5§ LAL .00 LOL 66.85 VL 26.283 GAL 9.75 AZL 86.31 PICA 121.00 S_A 119.76 ECC .28455 INC ].6655 VJ _0.J96
RP 107.80 LAP 3.J6 LOP J87,9(] VP 36,797 GAP -J5,53 AZP 9J,90 TAL J5_.22 TAP 274.23 RC_ 85,68 APO J5],84 v2 35,J53
RE 43.319 GL 14.52 GP -2.32 ZAL 44.46 ZAP _.87 ETS 54.86 ZAE 158.89 £T£ 219.22 ZAC 101.01ETC 167.11 ELF -1.70
PLANETOCENTRIC CONIC
C3 44.134 VHL 6.643 DLA 22.87 RAL 16.80 RAO 6568.7 ',/EL 12.865 PTH 2._4 VHP 10.065 OPA -2.58 RAP 7.91 ECC 1.726]
LNCH AZMTH LN_H TIME L-I TItlE IN| LAT IN| LONG [NJ RT AS( |NJ A214TH |NJ TJNI_ _ CST T_M IN| 2 LAT IN| 2 LONG
90.00 4 30 45 ]219.44 -25.82 112.10 261.57 77.96 fl 24 25 2619.4 -27.22 IO3.72
90.00 _3 19 53 4246.9"Z 1.55 174.60 251.22 61.7_ 24 _] 40 ]646.9 -2.24 167.97
100.00 6 9 19 2901.63 -28.01 89.L_Z 261.87 79.1I 6 57 41 2_1,6 -_9.23 80.6]
I(30.00 0 27 56 4039.97 ].51 158.31 250.15 60.30 I 35 16 3440.0 -.47 151.76
JJO.O0 7 52 43 2578.J6 -33.33 65.68 262.gO 8J.91 8 ]5 4J 1978.2 -34.08 56.53
110.00 1 1 2 ]916.21 8.10 I47.61 _47,50 56.68 2 6 38 3336.2 ].66 141.]4
OIFFERENTIAL CORRECTIONS M|0-COUR_ EX]ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TDE-1.1263 TRA-2.359] TC3 -.2017 BAU .13_8 S(,T 2427.] S£,,R ]56.3 S(,] 189.9 ST I|75.8 SR _(31.8 SS 1060.6
ROE -.]464 RRA .1517 RC] -.0998 FAU .02147 RRT .0|_9 RR_ .0066 RTF -.9246 CRT .7385 ORS ._212 CST .9904
FOE 1.2662 FRA 1.934] FC3 -.4212 _SP 7955 S_8 2453.] R2] .0198 RJ] -.9246 LSA 1597.5 MSA 216.2 SSA 16.3
BOE 1.178] BRA 2.3640 8C3 .2_50 FSP -555 S(11 2427.] SO2 356.] THA .J_ ELI 1197.3 EL2 199.9 ALF 1] .04
255
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,
LAUN(H CAT? NOV Z9 2968 fLIGHT TINE I76.0(] ARRIVAL CAT? 4PR 4 1969
HELIC)(ENTRI[ CON I(
RL 147.55 LJL .00 Lr---4.66.85 VL
RP I07.84 LAP 3.08 LC_° |9|.13 vP
RC 42.834 GL I5,30 GP -2,53 ZAL
PLANE T_ENTRIC CONIC
C3 41.325 VHL 6.4?8 CLA ?3.67 RAL
LNCH ATMTH LNCH Tp4E L-I TIME INJ LAT
"-30.00 4 J8 33 3?43.84 °25.46
90.00 23 30 54 4189.38 -.IW3
I(3(3.00 5 58 5! 79LM3.46 -27.76
IOO,OO 0 37 13 3988.00 J,75
IlO.O0 7 44 57 ?588.50 -33.??
llO,O0 I 7 36 3897.77 6.47
OIFFERENTIJL (ORR[(TIONS
TCE-1.1399 TR4-?.3339 TC3 -.1858 BJU .1179
ROE -.3166 RRA .1410 RC3 -.1051 fAU .07273
FOE 1.3536 FRA 2.OL_24 f(3 -.4765 BSP 8193
BeE 1.1830 BR4 ?.33_1BC3 ,?|34 KS,° -587
OlSTAN(E X)5.@_
26.4?8 GAL 9.35 AlL 86.27 _'_CA 124.23 5_A 120.59 ECC .2739d INC 3.7302 v! 30.196
36.889 GAP -14.72 AZP 97.10 TAL |57.97 TAP 777.19 RCA 87.55 APO 153.63 V? 35.141
44,50 ZAP 4.08 ETS 39.6I ZAE I60,97 ETE 224.92 ZAC 107.74 ETC 167.23 CLP -3.19
16.65 RAG 6568.6 VEL 17.755 PTH ?.37 VHP 9.6_6 OPA -2,06
INJ LONG INJ RT A.S_ INJ AL_WTH INJ TIN? PO (ST TIM
113.80 260,11 77.18 5 I? 36 ?643,8
171.39 ?50.5? 61.68 Z4 40 43 3589.4
90.56 260.67 78,44 6 47 3| ?3?0.5
I55.43 249.38 60.15 I 43 41 3386.0
66.47 261.79 81.46 8 78 5 1988.5
143.]O ?46.46 56.36 ? |? ?8 3797.7
MI0-C_S_ £_CUTIC_ ACCd_JCY
S_T ?499.3 _ 34|.6 SG3 206.A
RRT .00_3 RRF .0157 RTF -.9796
SG8 23??.8 _3 .O233 RI3 -.9796
SGI 7499.5 _ 341.6 THA .07
RAP 9.58 ECC 1.680I








ST I273.3 5R 785._ $5 1114.9
CRT .7414 CRS .8750 CST ,9906
LSA 1666.4 HSA L=O8.8 5SA 16,1
ELI 174|.9 EL? |88,5 ALF 10.04
LAUNCH 0ATE NOV 29 I_B8 IrLIf,$1T TIE 178.00 ARRIVAL 0ATE APR 6 1969
HELIC_ENTRIC CONIC
RL 147.55 LAL .00
RP 107.87 LAP 3.00
RC 47.3Z4 GL I6.17
PLANETO(ENTRIC CONIC
(3 38.778 VHL 6.LP_7
LN_ AZMTH LNEH TIME L-I TINE INJ LAT
913.00 4 4 50 3?7?.72 -73.01
_.G(] 23 4? 58 4178.37 -?.27
100.00 5 47 I8 ?94?.37 -_7.43
IO0.00 "0 47 7 3933,95 -.08
ii0.00 7 36 33 2600.57 -3_.i0
;JO.O0 I 14 L_ _848.57 4.80
CIFFER_NTIAL CORRECTIONS
TOE-I.1552 TRA-?._O64 TC3 -.1679 8AU .ID4?
ROE -.2871 RRA .1319 RC3 -.1104 FAU .07415
rOE 1.4520 FRA ?.J181 FC3 -.5397 OSP 84|8
BDE 1.1903 BRA 2.3107 BC3 .L_09 FSP -645
0IS7_N_£ 312.704
LOt. 66,85 VL Z6.56Z GAL 8.9_ AZL 86._ _ 177.45 SI4A I?|._ ?CO .26401 II_ 3.7765 VJ ]O,196
L_ 194.36 VP 36.97_ GAP -13.94 AZP 92o_ TAL'J=5Z'74 T_P_tSO._ REA 89.33 APO 153,42 VZ 35.1?9
GP -2.78 ?AL 44._9 _P _.48 ITS 31°74 ?_ J62.86 ETE 73I_97 ZAC 104.44 ETC 167.37 CLP -4.73
OLA 24.4_ RAL 16.4_ R_O 6568.3 VlEL 12.655 PTH 2._IO VHP 9.|62 0PA -1.59 RAP ll.ZZ ECC 1.6382
INJ L_ ]NJ RT AS_ INJ AS_4TH INJ T]14_ i_ CST TIM INJ ? LAT INJ 2 LONC
115.80 238.79 76.28 4 39 23 267?.7 -26.66 107.51
167.9_ ?49.89 61.77 _4 5J 46 35_8,4 -6.03 161.3Z
9"_12 2_9.47 77.68 6 _6 20 Z347,4 -78.87 83.60
13Z.48 248.6_ 60.11 l 5? 4I 3334.0 -4.06 145,93
67.39 260.65 80.93 8 i9 53 2000.6 -34,00 58,27
142.9_ 243.64 56.11 2 18 3(3 3?48.5 .3! 136.76
NIO-CO, JRE E_E(UTION ACCURACY ORBIT DETERMINATION ACCURACY
.%T 2571.1 _ 326,3 .%3 ??5.7 ST 1777.4 5R 267,Z SS 1J73.6
RRT -.00|9 RRF .0_95 RTf -.9341 CRT .7435 (RS .8_57 CST ,9909
S(_ 2S91.7 R23 -.0277 RJ3 .9341 LSA I739,8 MSA ZOJ.3 SSk J5.9
S_I 2571.1 S_2 326.3 THA 179.99 ILl 1788.1 EL? I76.5 ALl 9.04
LAUNCH 0ATE NOV 29 ]968 fLIGHT TIN? 130,00 ARRIVAL DATE APR 8 1969
HELIOCENTRIC CONIC
RL 147.55 LAL .0_
RP 107.91 LAP 2.!_3
RC 42.392 GL 16.97
PLAt_TO_ENTRIC CONIC
C3 36.474 VHL 6.039
LNCH ATMTH LNCH TIME
90.00 3 49 8
9O.O0 0 0 31
100,00 5 34 ?6
100.00 0 57 34
110.00 7 27 25
110.00 I 21 24
OIFFERI_NTIAL CORRECT|ONS
TOE-I,1710 TRA-?.2757 TC3 -.1467 _AU ,0911
ROE -,2575 RRA .1748 RC3 -.I158 FAU .0757_
FOE 1.5627 FRA ?,SLPSO re3 -.6104 85_ 8644
_oE 1.1989 _A 2.2791 BE3 ,1869 FSP -709
0ISTkNCE 319.506
LOL 66,85 VL ?6.687 GAL 8.62 AZL 86.17 H(A |30.6_ S_A I??.I? ?CO .25463 IN( 3,_311 Vl 30.196
LOP 197,59 VP 37.053 GAP -13.18 AZP 9?.50 TAL ]37.56 TAP 783,74 RCA 91.03 kPO 153.22 V2 35.117
GP -3.07 ZAL 44,74 ?AP 7.01ETS 27.30 ?AE I64.44 [TE ?40.54 ZAC I06,lO £TC I67.51 CLP -6.30
0LA 75.31RAL 16.19 RAO 6568.4 VEL 12.564 PTH ?.78 VHP 8.733 0PA -I.17 RAP 12.84 ?CO 1.6003
L-I TIH_ INJ LAT INJ LONG INJ RT A_ INJ A214TH INJ TIME PO EST TIM INJ ? LAT INJ Z LONG
3307,68 -24,43 118.19 ?57,39 73.71 4 44 16 2707.7 -26.22 IO9.98
406?.45 -4.39 164.30 ?49.34 67.00 I 8 13 3467.4 -8.10 157.58
2968.19 -77.06 93.94 258.12 76.80 6 ?3 54 7368.2 -78.61 85.48
3877.17 -?.01 149.37 ?48.03 60,J7 ? 2 31 3?77.? -5.96 14Z.81
2614,68 -3?.94 68.47 ?59.50 80.31 8 11 0 2014.7 -33.93 59,37
3803.44 3.08 140.61 244.83 55.94 2 74 47 3203.4 -].41 134.4I
NI0-COURSE [XECUTION ACCURACY ORBIT OETERMINATION ACCURACY
.%T 2639.8 _ 310.5 ,%3 747.1 ST 1371.9 5R ?47.5 SS 1237.0
RRT -.0202 RRF .03_"_RTF -.938fl CRT .7436 CRS .8747 CS/ .991Z
2658.0 R23 -.03_O RI3 .9383 LSA 1816.9 MSA I93,9 5SA I5.5
S_J ?639.9 _4;2 310.4 THA 179.86 £L1 1334.8 EL? J63.8 ALl 8.05
LAUNCH 0ATE NOV 29 1968 FLIGHT TINE 132.O0 ARRIVAL 0ATE APR 10 1969
P(LIC(ENTRIC CC_IIC
RL |47.53 LAL .00 LOL _.85 VL
RP 107.93 LAP 2.80 LOP L;_.SJ VP
R( 42.447 GL 17,86 OP -3.41ZAL
PLAMET(X_ENTRIC CONIC
C3 34.396 V_. 5.863 0LA 76,15 RAL
LNEH AA'MTH LN_H T|i_ L-I TIIAE INJ LAT
90.00 3 _0 34 3351.59 -73.63
90.00 0 16 33 3988.90 -6.72
1(30.00 _ 19 53 79_9.16 -_6.56
100.0(3 1 9 55 3816._7 -4.06
110.00 7 17 78 7631.76 -3?.75
110./30 1 ?8 49 3737,73 1.37
OIff_R_NT_AL CORRECTIONS
TOE-I.]849 TRA-?.7393 TC3 -.1195 BAU .0783
ROE -,7275 RRA .Ilg_.RC_ -.1714 FAU .07753
F0E 1.6867 FRA ?.3335 re3 -.69_O BSP 8930
B0£ I,Z065 _RA ?.7475 6C3 ,1703 FSP -7_4
DISTANCE 326.2_
26.803 GAL 8.L:_I A2'L 86.11PI_A 133.90 ,_WA 1LP2.87 £CC .24583 INC 3.8890 Vl }0,196
37,J75 GAP -12.45 AZP 92.70 TAL 137.41 TAP 786.3l REA 9?.63 APO I53.02 V2 35.105
44.95 ZAP 8,62 £TS 24,64 ZAE 165.60 ETE 750.61 ?AC J07.73 ETC 167.67 CLP -7.93
15.87 RA0 6568.4 V_L 12.481 PTH- ?.26 VHP 8.318 OPA -,87 RAP 14.43 £(C 1.5661
INJ LONG INJ RT AS( INJ AZNTH INJ TIME R3 CST TIM INJ Z LAT INJ _ LC_NG
121.16 ?35.89 73.93 4 ?6 ?5 7731.6 -75.61 113.05
160.15 248.91 62.43 1 ?3 ? 3388.9 -10.36 153.37
96.10 2_6.77 73.76 6 9 52 ?399.? -28.76 87.71
|46.03 ?47.45 60_36 ? 13 3] 3216.6 -7.97 139.44
69.7? ?38.3? 79.59 8 1 19 EO31.3 -33.83 60.65
138.?0 _44.11 55.84 ? 31 ?6 3157.2 -3.17 131.99
MID-COURSE EXECUTION ACCURACY ORBIT OETERgWINAT|ON ACCURACY
5GT 2701.8 5GR ?94.4 SG3 ?70.8 ST 1369.2 5R 2?5.7 SS 1304.8
RRT -.0310 RRF .0874 RTf -.9476 CRT .7400 CRS .8707 CST .9914
5r_ 7717.8 R_3 -.0388 R13 ,9427 LSA 1895.5 MSA 186.8 SSA 15,1
•_,1 27OI.8 _2 _94.0 THA I79,68 ELI 1379.4 EL? 150.7 ALl 7.04
?56
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_
LAUNCH DATE NOV 29 J968 FLIGHT TII_. 134.00 ARRIVAL CAT[ APR 17 1369
HEL[OC[NTRIC CONIC 0ISTANCE 333.080
RL |47.55 LAL .00 LC_. 66.85 VL 26.911 GAL 7.96 AZL 86.05 HCA V| 30.136
RP 107.99 LAP 2,69 LOP 204.03 VP 37.191 GAP -11.73 A_P 9_.90 TAL V_ 35.03Z
RC 42.671 GL 18.79 GP -3,81 ZAL 45.21 ZAP 10.33 [TS 23.03 ZAE CLP -9,61
PLANETOC6NTR|C CONIC
C3 52.531 VHL 5,704 CLA 27.02 RAL I5,49 RA0 6568.3 VEL IZ.406 PTH Z.Z4 VHP 7,918 0P4 -,55 RkP 16.00 ECC 1,5354
LNCH AZHTH LNCH TIE L-I TIN[ IN| LAT |NJ LONG IN| RT AS( IN| A2_4TH IN| TIMe PC) C$T TIN IN| 2 LAT IN| 2 LONG
90.00 ] 7 J0 3410.76 -Z2.46 125.|0 254.21 72.29 4 4 0 2810.B -24,67 ]17,13
90.00 0 36 57 390J.63 -9.44 I§5.I6 248.69 63.I8 I 41 38 ]301.6 -|2.97 148.28
100.00 5 3 1 3037,28 "25.90 98,74 255.34 74.53 5 5] 38 2437,3 -27.77 90,44
100.00 I 23 47 3750.33 _6.28 142.37 246.96 60.7I 2 26 17 3150.3 -10.13 135.70
1|0.00 7 6 31 2650.83 -32.50 71,19 257.15 76.75 7 50 41 2050.8 -33.70 62.17
110.00 1 36 46 3709.34 -.31 I35.71 245.4I 55.82 2 ]8 36 3J09.5 -4,99 |23.49
137.12 ,944 123.48 ECC .23757 JNC 3.9534
J52.29 TAP 289.41 RCA 94.15 APO 152.BZ
166.23 ETE 261.71 ZAC 109.32 ETC 167.86
DIFFERENTIAL CCRRECTION5 N|0-(..CI_E E_ECUTION kCCURACY ORBIT DETERMINATION ACCURACY
70E-1.1993 TRA-2.1999 TO3 -,0895 BAU .0676 _T _7S9,7 _ 278,6 ,%3 297.3 ST I416.1 SR 201,6 55 1378.3
ROE -.1967 RRA .1173 RE3 -.1272 FAU .02955 I_T -,0980 RRF ,|394 RTF -.9466 CRT .7305 CRS .8115 CST .9916
FOE 1.8272 FRA Z.4348 FC3 -.7864 BSP _21| SG_ 2773.7 R25 -,0460 R|3 .9466 LSA I978.2 HSA 180.1 SSA 14,5
BOE 1.2153 8RA 2.2030 BC3 .15fl4 FSP -668 SGI 2759.8 5G2 Z77.2 THA |79.43 ELI 1423,8 EL2 |36,9 ALF 5.99
LAUNCH DATE NOV 29 1968 FLIGHT TINE |_H_.O0 ARRIVAL OATE APR 14 1969
H[L|OCENTRIC CONIC OJSTANC_ 359.8_0
RL 147.55 LAL .OO LCI,. 66.85 VL 27.0|0 GAL 7.66 A2'L 85.97 hick 140.53 SNA 124.|0 ECC .229d5 INC 4.0261 VJ 30.196
RP 108.03 LAP 2.57 LDP ,307.25 VP 37,25I GAP -1|.04 A?P 93.10 TAL 152.2| TAP 29"_.54 RCA 95,38 APO 132.63 V2 35.080
RC 43.078 GL 19.77 GP -4._9 ZAL 45.34 ZAP |_.12 ETS LP'_.|0 ZAE I66.29 ETE 272.88 7AC 110._6 ETC |68.08 CLP -|1 .35
PLANETOCENTRIC CONIC
C3 30.867 VHL 5.336 0LA 27.92 RAL |5.05 RAO 65_._ VlEL |2.559 PTH 2.22 VHP 7.532 OPA -.39 RAP |7.53 ECC J.5080
LNCH AZMTH LNCH T]I_ L-I TIM[ JNJ LAT |NJ L,ONG fNJ RT ASC ]NJ A_4TH INJ TIV_ /:10 CST TIM INJ 2 LATZNJ _ LONG
90.00 2 3I 35 3507.73 -20.52 |51.40 252.09 69.84 3 30 23 2907,7 -22,88 I23.67
90.00 1 8 41 3778,23 -13.I4 J48.00 _46.95 64,69 2 |I 39 5178.2 -|6.44 I40.68
100.00 4 42 37 3086.42 -24.96 102.09 253,78 73.00 5 34 3 2486.4 -27.05 93.92
1OO.OO I 40 41 3674.78 -8,77 1_8.13 246.68 61.31 2 41 56 3074.8 -12.53 131.38
110.OO 6 34 20 2674.|6 -32.17 72.93 255.92 '77.77 7 _ 54 2074.2 -33.52 63.96
|10.00 I 45 27 3659.80 -2.4! 135.I2 242,78 55.89 2 46 26 3059,8 -6.87 126.87
OIFFERENTIAL CORRECTIONS N|0-CCI, IRSIE [XECUTZON ACCURACY ORBIT OETERNINATION ACCURACY
TOE-1.2157 TRA-2.1576 TC3 -.0573 BAU .0600 SGT 28|5.8 S(,R _64.! 5(,3 326.8 57 1463.8 SR I74.7 SS 1459.0
ROE -.1646 RRA .1178 RC3 -.1355 FAU .03178 RRT -.1668 RRF .2143 RTF -.9502 CRT ,7102 CRS .7928 (ST .9919
FOE |,9884 FRA 2.5871 FC3 -.8914 BSP 9464 SG_ 2826.2 R_3 -.0552 RI3 .9503 LSA ?066.7 HSA 173.9 SS_ 13.8
60E 1.2268 BRA 2.|609 BC3 .1453 FSP -961 5GI 2814.| .SG2 260.3 THA I79.|0 ELI I469.0 EL2 122.6 ALF 4.88
LAUNCH OAT[ NOV 29 1968 FLIGHT TIN_ 138,00 ARR|VAL 0ATE APR 16 |969
HELIOCENTRIC CONIC
RL 147.55 LAL .00 LOL 66.85 VL
RP IO8.O7 LAP 2.44 LOP 210.46 VP
RE 43.658 GL 20°8| GP -4.86 ZAL
PLAN_TOC[NTRIC CONIC
C3 29.393 VHL 5.421
LNCH AZMTH LNCH TIME
84.20 ! 0 10
95.80 2 36 24
|00.00 4 15 39
100.00 2 3 36
I|0.00 6 40 34
110.00 I 55 IO
OIFFEAgENTIAL CCRRECTIONS
TOE-|.2092 TRA-2.0883 TC3 .O095 BAU .05_3
ROE -,13OO RRA .12'70 RC3 -.1404 FAU .03505
FOE Z.1556 FRA 2.7129 FC3-1.0324 BSP 102t8
B0E 1.216! BRA 2.09|8 BC3 .1407 FSP -ll01
OISTAN(E 346._34
27.102 G_L 7.38 AZL 85.89 HCA |43.55 .T_IA 124.68 ECC .22_64 INC 4.1033 VI 30.136
37,305 GAP -|0.37 AZP 93.31 TAL 152.|5 TAP _9_.70 RCA 36.92 APO |52.44 V2 35.067
45.94 ZAP 14.02 ETS 21.67 ZAE |65.81ETE 283.08 ?AC |12.35 ETC 168.36 CLP -1_.17
OLA 28.86 RAL 14.55 RAD 6568.2 VEL 12,279 PTH 2.2l VHP 7.161 DPA -.34 RAP |9.04 ECC 1.4837
L-] T|H_ |NJ LAT INJ LONG INJ RT A.f_ ZNJ A_t4TH |NJ TIN_ PO CST TIN INJ Z LATINJ _ LONG
3786.41 -17.56 150,67 249.52 66.73 2 3 I7 3186.4 -20.56 I43.24
3475,01 -17.55 127.84 249.5| 66.72 3 34 19 2875.0 -20.55 120.4|
3156.|O -23.49 |06.75 251.97 70.97 5 8 15 2556.1 -25.87 98.76
3580.56 -|I.BO 132.79 246.68 62.34 3 3 17 2980.6 -15.41 125.87
2702.33 -31.75 75.02 254.67 76.60 7 25 37 2102.3 -33.26 66.12
3607.09 -4.42 I30.56 242.24 56.07 2 55 |7 3007.! -8.84 |24.06
NI0-CO, JRSE E_CUTION ACCUR_C_ CRBIT DETERmINaTION ACCURAC_
5GT 2825.3 SGR 252.5 SG3 357.9 ST 1484.7 SR |44.4 SS 1535.O
RRT -,2761RRF .3245 RTF -.9545 CRT .6633 CRS ,7522 CST ,99J8
SG_ 2856.6 t_3 -.0613 RI3 .9547 LSA 2133.7 MSA 169,5 SSA 12.7
SGI 2826.2 SG2 242.6 THA I78.58 ELI I487.8 EL2 I07.9 ALF 3.7J
LAUNCH OATE _ 29 1968 FLIGHT TINE J40.OO ARRIVAL DATE APR 18 |969
HELIC(ENTRIC CONIC
RL 147.55 LAL .(30
RP 108.11 LAP 2,_0
RC 44,405 GL 21.91
PLANETOC_NTRIC CONIC
C3 28.II9 Vlll.. 5.303
LN04 A_TH LNCH T|M_
• 3.17 0 26 4
99.83 3 5 59
100.00 3 22 13
100.00 2 52 32
110.OO 6 24 44
II0,00 2 6 30
OIFFERENTZAL C.CRRECTIONS
TOE-I .3472 TRA-2.1589 TC3 -.1240 BAU .0752
ROE -,0929 RRA .J_ RC3 -.1501 FAU .O3358
FOE 2.4643 FRA 2._3 FC3-1.0359 8_P 7640
BOE ! .3504 _'RA 2.1628 BC3 .|947 FSP -10_0
OISTAN_£ 353.354
L(:_.. 66.85 VL 27.187 GAL 7.12 AZL 85.79 HCA I46.76 St4A 125,22 ECC .21597 ;NC 4.206! VI ]E1.196
LCP 213.67 VP 57.355 GAP -9.72 AZP 93.52 7AL I52.1I TAP 298.87 RCA 98.18 APO 152.27 V2 35.O53
GP -5.56 ZkL 46.59 ZAP 16.05 ETS 21.65 Z_E |64.91ETE 29J.59 ZAC 113.79 ETC J68.7| CLP -15.06
OLA 29.84 RAL J3.9_ RA0 6568.1 V_L 12._27 PTH 2.70 VHP 6.806 _PA -.45 RAP ?0.52 ECC |.4628
L-Z T;NE _NJ LAT |NJ LONG |NJ RT kS( |NJ 4214TH IN| T]N_ PO CST TIM IN| 2 LAT IN| 2 LONG
_877.60 -18,45 |57.81 248,49 66.11 ! 30 42 3277.6 -_1,50 I50.36
3361.69 -18.42 I19.87 248.48 66.10 4 2 | 2761.7 -21.49 112.43
3309.87 -I9.7A I16.62 249.09 67.08 4 I7 23 2709.9 -22.67 IO9.05
5404.65 -17.12 IL_'Z.44 247.86 65.11 3 49 17 2804.6 -70.33 |15.12
2757.19 -31.17 77,57 253.40 75.20 7 10 22 2137.2 -32.88 68.77
3550.10 -6.57 I27._ 241.84 56.38 3 5 40 2950.1 -10.95 |20.99
N|0-CO, JRSI_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
SGT _060.7 SCR 248.2 ,%3 404.7 ST 1664.2 SR 111.6 SS 1696.2
RRT -.3526 RRT" .4543 RTF -.9533 CRT .576I CRS .6628 CST .9937
St_ _070.7 R_3 -.I0_8 R|3 .9535 LSA 2373.5 HSA 159.0 SSA t3.Z
,_i 3061.9 ,T_2 252.1 THA J78.35 ELI |665.5 EL2 3| .2 ALF ?,22
257
JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4, 1968-69
L4UNCH C4TE NOV 29 1968 FLIGHT TI;,E 14_.00 ARRIVAL CATE 4PR 20 1969
HELIOCENTRIC CONIC CISTANCE 360.073
RL 147.55 LAL .DO LC_ 66.85 VL 27.265 GAL 6.87 AZL 85.68 PiCA 149.96 SNA
RP 108.15 LAP 2.16 LOP 216.88 VP 37.399 GAP -9.08 AZP 93,74 TAL 152.11 TAP
RC 4fl.309 GL 23,10 GP -6.44 ZAL 46.93 ZAP 18.19 £TS 21.98 ZA£ 163.69 ET£
PLAI',_TOCENTR|C CONIC
C3 27.014 VHL 5.197 CLA _0.89 RAL 13.31RA0 6568.1VEL 12.182 PTH 2.19 VHP
LNCJ"_ AZMTH LNCH TIHE L-I TINE |NJ LAT
77.]1 O 0 41 3939.85 -19.32
102.89 3 26 3 3279.47 -19.31
77.11 O O 41 3939.85 -19.32
102.89 3 26 3 3279.47 -19.3|
110.0/3 6 fl 39 2781.63 -30.35
I;O.OO 2 20 16 3485.69 -8.99
OIFFERENTIAL CORRECTIONS
TOE-1.3019 TRA-2.O3g9 TC3 .0035 BAU .0_78
ROE -.0495 RRA .1443 R(3 -.1599 FAU .05887
FOE 2.6613 FRA 3.0816 FC3-1.2457 8SP 9416
80£ 1.3029 _A 2,0450 BC3 .1599 FSP -1261
125.73 ECC .20973 IN( 4.3209 VJ 30.196
302.08 RCA 99.36 APO 152.09 V2 35.040
298.07 ZAC 115.17 £TC 169.17 CLP -17.05
LAUNCH OATE NOV 29 1968
6.465 0PA -.76 RAP 21.99 ECC 1,4446
INJ LONG |NJ RT ASC INJ AZNTH INJ TII,_ PO CST TIN INJ 2 LAT INJ ? LONG
I62.88 247,46 65.42 1 6 21 3339.8 -22.47 155,43
114.15 247.45 65.41 4 2'0 43 2679,5 -22.46 106.70
162._ 247.46 65.42 | 6 21 3339.8 -22.47 155.43
114.15 247.45 65.41 4 20 43 2679.5 °22.46 106.70
80.78 252.01 73.46 6 52 ! 2181.6 -32.31 72.11
123.93 241.60 56.88 3 18 21 2885.7 °13.28 117.47
MI0-COURE.E EXECUTION ACCURACY CRSIT DETERHINATION ACCURACY
SGT 2981,8 ,S_ 234.9 SG3 440.2 ST 1636.4 5R 78.0 SS 1768.0
RRT -.5358 _ .6076 RTF -.9584 CRT .2707 CRS .3797 CST .9931
S_ 2998.6 R23 o.1082 R13 .9588 LSA 2405.1MSA 158.3 SSA 11.4
SGI 2990.9 S_2 215.0 THA 177.37 ELI 1636.fl EL2 73.1 ALF .74
FLI_'IT TINE 144.00 ARRIVAL DATE APR 22 1969
HCLICX_ENTRIC CONIC
RL 147.55 LAL .00
RP 108.19 LAP 2.01
RC 46.364 GL 24.41
PLANIET(X_ENTR_C CONI(
C3 26.107 VHL 5.110
LNCH 42NTH LN_H TIHE
74.37 23 34 40
105.63 3 42 4
74.37 23 34 40
105.63 3 42 4
110.00 5 41 18
110.00 2 _ 32
DIFFERI[NTIAL CORR[CTIONS
7DE-1.3229 TRA-1.9807 TC3 .0393 8AU .0620
ROE ,0017 RRA .16fl7 RC_ -.1732 FAU .04212
FOE 2.9525 FRA 3.2606 FC3-1.3967 BSP 9638
8OE 1.3229 BRA 1.9876 BC3 .1776 FSP -1403
OI$TANCE 3_6.779
LGL 66.85 VL 27.336 GAL 6.63 AZL 85.54 I'_ 153.17 SMA 126.19 ECC .20396 INC 4.4602 Vl 30.196
LOP 220.09 vP 37,439 GAP -8.47 A2'P 93.98 TAL 152.13 TAP 505.50 RCA 100.45 APO 151.93 v2 35.027
GP -7.34 ZAL 47.56 ZAP 21_.52 ETS _.68 2AE 162.24 ET£ 302.61 2AC 116.49 ETC 169.78 CLP -19.13
OLA 32,03 RAL 12._5 RA0 6568.1 VEL 12,144 PTH 2.18 VHP 6,141 0PA -1.32 RAP 23.45 ECC I .4297
L-I T_NE INJ LAT [NJ _ INJ RT AS_ _NJ ATNTH INJ TII,_. PO (ST TIN INJ 2 LAT INJ 2 LONG
3991.23 -20.24 167.2"2 246.47 64.63 24 41 12 3391.2 -23.48 159.76
3211.16 -20.22 109.44 246.47 64.61 4 35 35 2611.2 -23,47 101.98
3991.23 -20.24 167.22 246.47 64.63 24 41 12 3391.2 -23.48 159,76'
3211.16 -20.22 109.44 246.47 64,61 4 35 35 2611.2 -23.47 101.98
2842.16 -29.10 85.05 250.42 71.22 6 28 40 2242.2 -31.38 76.59
3408.23 °II.84 119.74 241.67 57.70 3 35 21 2808,2 -16.02 113.1 3
N_O-COUR,_E EXECUTION ACCURACY ORBIT OET[Rf41NATION ACCURACY
SGT _10.9 S/.,R 281.8 SG3 485.7 ST 1678.8 SR 66.0 SS 1886.2
RRT -.6886 RRF .7604 RTF -.9611 CRT °.4916 CRS -.3900 CST .9934
3024.1R2_ -.1316 R13 .9617 LSA 2521.1NSA 155.8 SS_ 10.1
SG1 3017.2 S,G2 2'03.9 THA 176._0 EL1 167_.| EL2 57.5 ALF 178.89
LAUNCH DATE NOV 29 1968 FLIGHT TIN[ 146.00 ARRIVAL OATE 4PR 24 1969
HELIOCENTRIC CONIC
RL 147.55 LAL .00 LCX. 66.85 VL
RP 108.23 LAP 1.86 LOP 223.29 VP
RC 47.558 GL 25.88 GP -8.97 ZAL
PLAN_TOCENTRIC CONIC
C3 _5,412 VHL _.041
LNCH A_HTH LN_H 111_
71.71 23 13 48
108.29 3 55 50
71.71 23 13 48
108.29 3 55 50
110.00 _ 5 14
IlO.OD 3 7 3O
0rFFERENTTAL CCRR_CTIONS
TDE-1.3468 TRA-1.91_4 TC3 .0743 8AU .0696
ROE .0651 RRA .19_9 RC3 -.1910 FAU .04_67
FOE 3.2936 FRA 3.4437 F(3-I.5558 8SP 9854
_OE 1.3484 _RA 1.9255 _C3 ._49 FSP -1565
DISTANCE 37_.467
27,402 GAL 6.42 A?L 85.37 H(A 156.37 SNA 126.62 ECC .J9864 INC 4.6342 Vl 30.196
37.474 GAP -7.87 AZP 94.25 TAL 152.17 TAP _08.54 RCA I01.47 APO 151.78 V2 35.013
48._0 ZAP 23.06 ETS 23.78 7AE 160.60 £TE 305.32 ZAC 117.76 ETC 170.59 CLP -21.33
OLA 33.30 RAL 11.66 RAD 6568.0 VEL 12.116 PTH 2.17 VHP 5.836 OP_ -2.23 RAP 24.94 ECC 1.4182
L-I TII_ INJ LAT INJ LONG INJ RT ASC INJ A2_ATH |NJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
4038.26 o21.18 171.31 245.53 63.69 24 21 6 3438.3 -24.54 163.85
3150.79 °21.17 105.30 245.52 63.68 4 48 21 2550.8 -24.53 97.83
4038.26 °21.18 171.31 245.53 63.69 24 21 6 3438.3 -24.54 163.85
3150.79 -21.17 105.30 245.32 63.68 4 48 21 2550.8 -24.53 97.83
2937.97 -26.82 91.57 248..30 67.97 5 54 12 2538.0 -29.57 83.46
3299,08 -15.73 113.68 242.41 59.25 4 2 30 2699.1 -19.69 106.80
NIO-COURSE EXECUTION ACCURAC_ CRSIT DET£RNINATION ACCURACY
SGT _021.9 S_ 338.0 SG3 533.4 ST 1718.6 SR 109.4 SS 2016.3
RRT °.B078 RRF .8751RTF -.9635 CRT -.9367 CRS -.8922 CST .9936
S_ 3040._ _3 -.|§84 R|3 .964§ LSA 2647.1 NSA 154.7 SSA 8.7
S(.,I _034.3 .._-,2 198.4 THA 174.82 £L1 1721.7 EL2 38.2 ALF 176.59
LAUNCH DATE NOV 29 1968 FLIGHT TINE 148.00 ARRIVAL CATE APR 26 1969
H£LIOCENTRIC CONIC
RL 147.55 LAL .00
RP 108.27 LAP 1.69
RC 48.883 GL 27.57
PLAN_TOCENTRIC CONIC
C3 24.968 VHL 4.9_7
LNC.H A_MTH LN_H TII_
6_.97 22 53 0
111.03 4 8 6
68.97 L_ 53 0
111.03 4 8 6
68.97 22 53- 0
111.03 4 8 6
0|FFERENTIAL CORRECTIONS
TOE°1.3779 TRA-1.8453
ROE .1486 RRA .2415
FOE 3.7001FRA 3:6243












TC3 .I03_ 8AU .0796
RC3 -.2149 FAU .04926
FC3-1.7078 8SP 10020
8C3 .2385 FSP -1736
OISTANCE 3_0.135
27.462 GAL 6.22 AZL 85.14 _ 159.57 SIAA 127.02 ECC .19376 INC 4.8589 Vl 3O.196
37.506 GAP -7.29 AZP 94.55 TAL 152.22 TAP 311.79 RCA 102.41 AP_ 151.63 V2 35,000
49.20 ZAP 25.90 ETS 25.37 2AE 158.70 ETE 306.32 2AC 118.97 ETC J71,72 CLP -23.65
10.59 RAO 6568.0 VlEL 12.097 PTH 2.17 VHP 5.554 OPA -3.62 RAP 26.50 £CC 1.4109
INJ LONG INJ RT A,f_ INJ A_ATH _NJ TIM_. PO CST TIH INJ 2 LAT INJ 2 LONG
175.45 _44.64 62.53 24 i 4 3484,4 -25.66 167.99
101.56 244.63 62.52 4 59 42 2496,0 -25.65 94.11
175.45 _44.64 62.53 24 1 4 3484,4 -25.66 167.99
10|.56 244.63 62._2 4 59 42 2496.0 -25.65 94.11
175,45 244.64 62.53 24 1 4 3484.4 -25.66 167.99
101.56 244.6_ 62.52 4 _9 42 2496.0 -25.65 94.11
NIO-COUR,$£ EX£CUTION ACCURACY ORBIT OETERNINAT[ON ACCURAC_
SGT 3022.9 _ 434.4 SG3 589.1 ST 1758.7 SR 198.2 SS 2162.3
RRT -.88_6 RRF ,9432 RTF °.9656 CRT -.9963 CRS -.98|4 CST .9938
_O33.9 _3 -.1851 RI3 .967_ LSA 27_0.0 NSA 155.0 SSA 7.3
S_1 _O47.2 S_2 202.5 THA 172,74 EL1 1769.7 EL2 17.0 ALF 173,59
258
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH DATE NOV 29 1968 FLIGHT TIRE 1SO.00 ARRIVAL CATE APR 28 1969
HELIC_ENTRIC CONIC
RL 147.55 LAL .DO
RP 106.51 LAP J,53
RC 50.327 GL 29.60
PLANETOCENTRIC CCNIC
C5 24.859 VHL 4.986
LNCH AZNTH LNCH TIRE
65.99 22 51 0
114.0I 4 19 25
65.99 ZZ 31 0
114.O1 4 19 25
65.99 22 31 0
II4.Dl 4 19 Z5
OIFFERENTIAL CORRECTIONS
TOE-I.4Z34 TRA-I.7713 TC3 .1_7 BAU .0915
ROE .76fl8 RRA .3051 Re3 -.247fi FAU .05255
FOE 4.I877 FRA 3.78]W3 FC3-1.83OO B,_° 10106
BOE 1.4480 8RA 1.7974 BE3 .2753 FSP -1909
LAUNCH DATE NOV 29 1968
DISTANCE 586.783
LOL 66.85 VL 27.516 GAL 6.04 AZL 84.84 PIEA I6Z.77 SHA 127.39 ECC .I8928 INC 5.1628 Vl 50.t96
LOP 229.68 VP 37.533 GAP -6.73 AZP 94.93 TAL 152.28 TAP 315.05 RCA 103.28 APO I51.50 VZ 54.987
GP -13.48 ZAL 50.31 ZAP 29.16 ETS 27.59 ZAE 156.37 ETE 305,67 ZAC 120.13 ETC I73.33 CLP -26.10
CLA 36.47 RAL 9.25 RAO 650_.0 VEL |2.09} PTH 2.16 VHP 3.303 DPA -5.72 RAP 28.22 EGG 1.4091
L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG
4133.19 -Z3.21 179.93 243.82 61.04 23 39 53 3533.? -26.88 172.50
5045.G0 -23.19 98.11 243.61 61.03 § 10 IO 2445.0 -26.87 90.69
4133.19 -23.2I 179.93 243.82 61.04 23 39 53 3533.2 -26.88 172.50
3045.00 -23.19 96.11 243.61 61.03 5 10 10 2443.0 -26.67 90.69
4133.19 -23.21 179.93 243.62 61.04 23 39 53 3533.2 -26.88 172.50
3045.D0 -23.19 98.11 243.8! 61.03 5 10 10 2445.0 -26.87 90.69
NIO-COURE EX]ECUTION ACCURACY ORBIT DETERNINATION ACCURACY
SGT 3016.| SGR 5B6.8 SG3 644,9 ST 1B03.4 SR 332.4 SS 2326.7
RRT -.9"_'27 _RF .9766 RTF -.9672 CRT -.9993 ORS -.9966 CST .9940
5_ 3072.6 R23 -.2056 R13 .9700 LSA 2958.3 MSA 157.1 SSA 5.9
S(,I 3064.6 S_2 LP'Z_.6 THA 169.77 ELI 1833.7 EL2 lJ.8 ALF I69.56
FLIGHT TIME J52.00 ARRIVAL DATE APR 30 1969
PELIOCENTRIC CONIC DISTANCE 395.410
RL 147.55 LAL .00 LOL 66.85 VL 27.566 GAL 5.87 AXL 84.40 HCA 165.97 SNA 127.72 ECC .18520 INC 5.5998 VJ 30.196
RP 108.56 LAP 1.36 LOP 252.88 VP 37.557 GAP "6.18 AZP 95.43 TAL 152.35 TAP 316.31 RCA i04.07 APO 151.38 V2 34.974
RE 51,681 GL 32.17 GP -17.26 ZAL 51.79 ZAP 33.07 ETS 30.70 ZAE I53,21 ETE 305,42 ZAC 12I .24 ETC 175.75 CLP -28.66
PLAP,_T_.ENTRIC CONIC
C3 25.264 VHL 5.026 OLA 38.63 RAL 7.47 RAD 6568.0 VEL 12.1|0 PTH 2.17 VHP 5.099 0PA -6.94 RAP 30.31 ECC 1.4158
LNCH AZMTH LNCH T|NE L-! TIME |NJ LAT INJ _ |NJ RT ASC INJ A2_4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
62.55 _ 6 17 4188.53 -24.31 185.15 243.07 59.O0 23 16 6 3588.5 -28.23 I77.78
117.45 4 29 52 2997.63 -24.29 94.94 _43.06 58.99 5 19 50 2397.6 o28.2I 87.58
62.55 22 6 17 4188.53 -24.31 185.15 245.07 59.OO 23 16 6 3586,5 -28.23 177.78
117.43 4 29 52 2997.63 "24.29 94.94 243.06 58.99 5 19 50 2597.6 "28.21 87.58
62.55 22 6 17 4188.53 -24.3| 185.15 245.07 59.00 23 16 6 3588.5 -28.23 I77.7_
117.45 _ 29 52 2997.65 -24.29 94.94 243.06 58.99 5 19 50 2397.6 -28.2l 87.58
CIFFERENTIAL CORRECTIONS NIO-OOUR.._E EYJECUTION ACCURACY CRBIT DETERNINATION ACCURACY
TOE-1.4919 TRA-J.6895 TC3 .1262 8AU .IO70 SGT 2997.7 SGR 8_.7 S_3 696.8 ST 1854.5 SR 535.9 SS 2508.6
ROE .4447 RRA .3964 RC3 -.2905 FAU .05485 RRT -.9428 RRF .9910 RTF -.9685 CRT -.9967 CRS -.9996 CST .9942
FOE 4.7684 FRA 5.8724 FC3-I.8795 8SP 10196 ,T_ 5108.5 RZ5 -.2122 R13 .9735 LSA 3161.2 MSA 161.4 SSA 4.4
BOE 1.5568 BRA 1.7354 BE3 .3167 F,SP -L_064 S_1 3097.2 .T_2 265.4 THA 165.38 ELI 1929.9 EL2 42.0 ALF 163.93
LAUNCH DATE NOV 29 J968 FLIGHT TINE |54.00 4RRIVAL D4TE MAY 2 J969
HELIOCENTRIC CONIC DISTANCE 400.015
RL 147.55 LAL .DO LOt. 66.83 VL 27.61I GAL 5.72 AZL 85.7I HCA I69.16 SMA 128.03 ECC .18151 INC 6.2874 VJ 30.J96
RP J0_.40 LAP 1.18 LOP 236.07 VP 37.578 GAP -5.64 AZP _.18 TAL 152.42 TAP 321.58 REA 104.79 JPO 151.26 V2 34.961
RC 53.536 GL 35.66 GP -23.05 ZAL 53.90 ZAP 38.16 ETS 35.11 ZAE 148.34 ETE 299.76 ZA( 122.22 ETC 179.61 CLP -31,30
PLANE TOCENTRIC CONIC
C3 26.637 VHL 5.161 0CA 41.52 RAL 4.85 RAO 6568.1 VEL 12.166 PTH 2.18 VHP 4.989 DP4 -14.02 R4P 33.J8 ECC 1.4584
LNCH AZMTH LNCH TIRE L-I TIRE INJ LAT INJ LONG INJ RT AS(: INJ AZIWTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
58.Z7 21 36 15 4256.88 -25.42 I91.72 242.40 55.99 22 47 12 ]t556.9 -29.69 1_4.50
121.73 4 39 I 2955.47 -25.41 92.15 242.39 55.99 5 28 17 2355.5 -29.68 84.94
58.27 21 36 15 4256.88 -25.42 I91.72 242.40 55.99 22 47 12 3656.9 -29.69 184.50
121.73 4 39 I 2955.47 -25.41 92.15 242.39 55.99 5 28 17 2355.5 -29.68 84.94
58.27 21 36 15 4256.88 -25.42 191.72 242.40 55.99 22 47 12 3656,9 -29.69 184.50
121.73 4 39 I 2955.47 -25.41 92.15 242.39 55.99 5 28 I7 2355.5 -29.68 84.94
0IFFERENTIAL CORRECTIONS NIO-COUR,S_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.6095 TRA-1.5954 TC3 .lIgI BAU .1297 ,T_T 2967.1 .T_AR 1191.9 .%3 728.2 ST 1922.5 SR 861.4 SS 2694.5
RDE .7468 RRA .5256 RE3 -.3440 FAU .05484 RRT -.9525 RRF .9966 RTK -.9693 CRT -.9946 CRS-I.O000 CST .9944
FOE 5.4232 FRA 5.779I FC5-1.7825 BSP 10462 _ 5197.5 R_3 -.L_O_ R13 .9784 LSA 3416.2 MSA 168.1 SSA 3.1
BOE 1.7743 BRA 1.6797 8C3 .3641 FSP -2171 S_1 3179.5 S_ 338.9 THA 158.81 ELI _105.1 EL2 8I .5 _LF 155.94
LAUNCH GATE NOV 29 1968 FLIGHT TINE 156,D0 ARRIVAL GATE MAY 4 1969
HELIOCENTRIC CONIC OISTANCE 406.596
RL 147.55 LAL .DO LC_ 66.85 VL 27.651 GAL 5.58 A2'L 82.46 HC_ 172.34 SNA 128._O ECC .17818 INC 7.5378 vI _O.I96
RP 108.43 LAP 1.0(3 LOP 239.25 VP 37._96 GAP -5.12 AZP 97.47 TAL 152.49 TAP 324.83 REA 105.44 APO I51.16 V2 34.948
RNC 55.282 GL 40.90 GP -52.65 ZAL 57.29 ZAP 45.60 ETS 41.49 ZA£ 139.85 ETE 295.40 ZAC 122.75 ETC 186.36 CLP -33.80
PLANETOCENTRIC CONIC
C3 30.399 VHL 5.514 DLA 45.71 RAL .59 RAO 65_.2 V_L 12,_20 PTH 2.22 vHP 5.117 OPA -22.51 RAP 37.98 ECC 1.5OO5
LNCH A._MTH LNCH TIME L-I TIRE INJ LAT INJ LONG INJ RT AS( INJ A2_4TH JNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
52.49 20 55 26 4331.33 -26,L_'Z Z00.85 241.69 51.11 22 7 58 3751.3 -31.O5 194.OO
127.51 4 44 16 2926.97 -26.EO 90.25 _41.6_ 5I.I! 5 35 3 2327.0 -31.O4 83.40
52.49 21] 55 _ 4351.33 -26.LP'Z 200.85 241.69 51.11 22 7 58 3751.3 -31.05 194.00
127.51 4 44 I6 2926.97 -_6,20 g0.25 241.6_ 5I.II 5 33 3 2327.0 -31,04 83.40
52.49 2'0 55 _6 4351.33 o_6.22 L;_00.85 241.69 51.II 22 7 58 3751.3 -31.05 194.00
127.51 4 44 16 2926.97 -26.20 90.25 241,6_ 5|oll 5 35 3 2527.0 -31.04 83.40
OIrFERONTIAL CORRECTIONS MID-COURE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-I,8689 TRA-I.4883 TC3 .0866 8AU .1606 S_T 2947.5 ,_ |783.6 _I(_5 696.6 ST _052.7 5R 1424.5 SS 2859.2
ROE 1.3378 RRA .6944 RC3 -.]856 FAU .04797 RRT -.9567 RRF .9984 RTF -.9702 CRT -.9939 CRS-I.0000 CST .9949
FDE 6.0181 FRA 3.2655 FC3-1.3662 BSP 11074 S(a_ 3445.0 1_3 -.1653 RI5 .98F_ LSA 3777.8 MSA 177.4 SSA 1.8
BDE 2.2984 BRA 1.6423 BC3 .3952 FSP -2082 ,%1 3415.7 S_2 447.9 THA 149.35 ELI 2495.2 EL2 129._ ALF J45.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691
LAUNCH OAT[ NOV ?9 J968 FLIGHT TZNE 158.00 ARRIVAL CAT? MAY 6 ]969
HELIOCENTRIC CONIC
RL 147.55 LAL ,(30
RP I08.47 LAP .8_
RE 57,109 GL 49.61
PLAI_ETO([NTR_C CON|C
C3 43.621 VHL 6,605
LNCH AZMTH LNCH T_14[
44,21 J9 48 56
135.79 4 33 12
44.21 |9 48 56
135.79 4 33 12
44.21 19 48 56
DISTANCE 413.144
LCt. 66.85 VL 17.687 GAL 5.46 AZL 79.45 HC4 175.52 SMA 128.55 [(C .17522
LOP 241.44 VP 37.611 GAP -4.61 AZP 100,51 TAL 152.55 TAP 326.07 RCA J06.03
GP -50.0! ZAL 63.70 ZAP 58,15 £TS 51.45 ?4E 123.56 £T£ 293.31ZAC 121.35
0L4 52.14 RaL 350.67 RAD 6568.7 VEL 12.845 PTH 2.34 VHP 6.152 0P4 -37,24
L-] TI_ [NJ LAT INJ L(_NG INJ RT AS_ INJ AZMTH INJ TI_ PO CST TIM
4509.66 -24.66 214.93 239.77 42.49 21 4 6 3909.7
2950.83 -24.65 90.99 239.75 41.48 5 22 23 1350,8
4509.66 -24.66 214.93 239.77 42.49 21 4 6 3909.7
2950.83 -24.65 90.99 239.75 42.48 5 22 23 2350.8
4509.66 -24.66 214.93 239.77 42._9 ZJ 4 6 3909.7
J35.79 4 33 12 2950.83 -24.65
OIFFERENTIAL CORRECTICNS
TDE-2.7206 TRA-l.359i 7¢3 .0160 8AU .1804
ROE 2.7270 RRA .7709 RC3 -.3090 FAU .02575
FOE 5.8147 FRA 1.8801 FC3 -.5110 BSP 12650
8DE 3.85,20 _A 1.5625 Be3 .]O94 FSP -1514
90_99 239.75 42.48 5 22 23
INC10.5473 Vl 30.]96
APO 151.08 v2 34.936
£TC 199.83 CLP -34.8!
RAP 48.78 ECC !.7179








ST 2429.5 SR 2388.2 SS 2714.3
CRT -.9948 CRS -.9998 CST .9966
LSA 4351.8 MSA 187.3 SSA .5
ELI 3402.2 EL2 174.1 ALF 135.49
MI0-(,OL_SE EXECUTION ACCURACY
S_T _(743.1 SGR 26)6.3 ,%3 496.0
RRT -.9579 RRF ,9979 RTF -.9744
SGB 4026.2 ,_3 -.1023 RI3 .9947
SGI 3984.5 S_2 578.0 THA 139,27
LAUNCH DATE _ 29 1_ FLIGHT TIf4_ Ir_.00 ARRIVAL DATE HAY 8 1969
HELIOCENTRIC CONIC
RL 147.33 LAL .00
RP 108.51 LAP .64
RE 59.O10 GL 63.32
PLANETO(ENTRIC CONIC
C3 Z'02.499 v_ 14.230
LNCH AZM?H LNCH TIN£
39.16 17 46 53
140.84 30 14
39.J6 17 46 53
140.84 5 O 14
39.16 17 46 33
J40.84 3 0 14
OIFFE_NTIAL CORRtECTION$
T0-I0.6042 TRA -.2642 TC3 -.2_7 BAU .658,0
ROE-4.58J3 RRA ".906e RC3 -.0974 FAU-.01842
FDE 3.5869 FRA .1093 rE3 .0787 B,SP 13395
BOEIJ.55J6 _tA .9446 BC3 .2431 FSP -374
0ISTANC£ 4J9.589
LO¢. 66.85 Vt.. 27.719 GAL 5.37 AZi. _.57 H(A 178.62 SMA J28.77 ECC .17274 INC27.4328 Vl 30.!96
LOP 245.62 VP 37.623 GAP -4.14 AZP 117,43 TAL 152.54 TAP 331,16 RCA 106.53 APO 131.O2 V2 34.923
GP -78.90 ZAL 78.30 ZAP 19.18 £TS 119._ 2_ _],22 ETE 353.18 2AC 115.24 ETC 279.45 CLP 12.80
DLA 56.23 RAL 323.72 RA0 6571.1 VEL 17,995 PTH 3.01 VHP 15.611 DPA -54.87 RAP 91.77 ECC 4.3326
L-| TIME ;NJ LAT |NJ LONG JNJ RT A_ INJ AZMTH _NJ TIN? PC) CST T;N INJ 2 LAT INJ 2 LONG
4867.93 -8.01 232.60 228.33 34.15 19 8 1 4267.9 -14,60 228.38
3246.34 -B.00 101.62 _8.31 34.15 3 54 20 2646.3 -14.59 97.41
4867.93 -8.0] 232.60 LP_8.33 34.15 19 8 1 4267.9 -14.60 228.38
3246.34 -8.00 101.62 LP_B.3J 34.J3 3 54 20 2646.3 -14.39 97.41
4867.93 -8.01 232,60 2"28.33 34.15 19 8 1 4267.9 -14.60 228.38
3246.34 -8.00 I01.62 2"28.31 34.15 3 54 L:_ 2646.5 -14.39 97.4!
HIO-CCURSE E_ECUTION ACCURACY ORBIT DETER94INATION ACCURACY
S(,T 432'0.7 S(,R 1977.6 SG3 126.5 ST 4270.I SR 1853,1 55 |948.2
RRT .9S70 RRF -.9598 RTF -.9999 CRT .9957 CRS .9960 CST 1.0000
SGB 4731.7 R23 .0395 R13 -.9992 LSA 5044.3 MSA 159.5 $SA .7
SGI 4722.7 "3C,2 524.8 THA 23.97 ELI 4652.9 £L2 138,1ALF 23.42
L4UNCH DATE NOV 29 1968 FLIGHT TIHE 162.00 kRRIV_L 0ATE MAY JO !969
HELIOCENTRIC CONIC 0ISTANCE 426.348
RL 147.55 LAL .00 LOL 66.85 VL 27.748 GAL 5.24 AZL 102.93 HCA 182.01 SHA 128.97 £CC .17002 INC]2.9320 v! 30.196
RP !08.55 LAP .45 LOP 248.80 VP 37.633 GAP -3.59 kZP 77.07 TAL 152.76 TAP 3_4.77 RCA 107.04 APO J30,90 V2 34,9Ji
RC 60.976 GL -55.10 GP 75.06 ZAL 68.02 ZAP 76.37 ETS 304.63 Z_E 106.38 ETE 66.10 ZAC 87.28 £TC 139.07 CLP -23.93
PLANETO(ENTR_C CONIC
C3 56.879 VHL 7.54? DLA -43.09 RAL 41.71 RAD 6569.0 VEL 13.35] PTH 2.44 VHP 10.905 0PA 70._3 RAP 316.50 ECC 1.9361
LNCH AZMTH LNCH TIH( L-I TIH_ INJ LAT INJ LONG INJ RT AS( INJ AZMTH |NJ TIH(_ PO CST TIM INJ 2 LAT INJ 2 LONG
56.03 l] 53 52 1828.65 18.32 35.93 290.97 129.72 12 26 21 1228.6 23.31 29.66
123.95 19 13 30 5764.07 18.33 269.80 290.99 129.71 20 49 34 5164.1 23.32 263,52
56.03 1] 5fl 52 1828.65 18.32 35.93 290.97 129.72 12 26 2l 1228.6 23.31 29.66
123.95 19 13 30 5764.07 18.33 269.B0 290.99 129.71 20 49 34 5164.1 23.32 263.5_
56.05 1! 55 52 1828.63 18.32 35.93 290.97 129.72 12 26 21 1228.6 23.31 29.66
123.95 19 13 30 5764,07 I8.33 269.80 290.99 129.71 20 49 34 5164.1 23.32 263.5?
0IFFER£NTI_L CORRECTIONS MID-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
70E -.9758 TRA-2.9194 TC3 -.0488 BAU .1575 S4;T 3127.3 SGR _880.0 S_3 L_01.7 ST 1174.6 SR IJOO.6 SS 679.8
ROE -.0386 RRA-3.5250 RC3 .2013 FAU .00611 RRT .9678 RRF -.9972 RTF -.9839 CRT .7922 CRS .9725 C$T .9]75
FOE .2456 FRA 2.2329 FC3 ".O930 BSP 13610 SG8 4829.4 R_3 -.0314 RJ 3 -.9995 LS_ 1667.4 MSA 522.7 SSA .7
8DE .9765 8RA 4.5770 BC3 .2072 FSP -578 SGI 4791.4 SG2 604.5 THA 49.79 ELl 1524.2 EL2 517.6 _LF 4?.65
LAUNCH DATE NOV 29 J968 FLIGHT TINE 164.00 ARRIVAL DATE MAY J2 1969
H_LICCENTRIC CONIC OISTANCE 432,790
RL 147.33 LAL .00 LCL 66.85 VL 27.773 GAL 5.17 A2L 92.92 kick 185.14 _'44 129.I4 ECC .16810 INC 2.9223 Vl ]O.196
RP 108.58 LAP .26 LOP 251.98 VP 37.641 GAP -3.13 A1'P 87.09 ?AL 152.76 TAP 337.90 RCA 107.44 _PO J30.85 V2 34.900
RE 63.000 GL -_0.38 CP 50.98 ?AL 46.41 ZAP 64.77 ETS 327.61 ZAE 131,56 ETE 77.93 ZA( 96.J_ ETC 131.49 CLP -47.40
PLAt_TOCENTRIC CONIC
C3 16.396 VHL 4.049 OLA -9._9 RAL 29.87 RAO 6567.7 V_L |I.7_8 PTH 2.07 VHP 5._105 0P4 51.68 RAP _3_.83 ECC 1.2698
LNCH A$'HTH LNCH TIHE L-I T|HE INJ LAT |NJ LONG INJ RT AS( INJ A_4TH INJ TII4_ PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 }0 | _ 1865_90 -9.87 _0.60 246.99 116.68 10 32 28 1265.9 -6.2! 13.73
gO.DO _9 33 33 5114.15 24.84 227._9 250.B0 75.95 _ 58 48 4514.1 22.66 2J9.30
1OO.OO 11 17 59 |6|_9 -10.86 1.80 246.47 118.02 11 44 58 |018.7 -7,03 353.11
!00.00 20 59 37 4836.59 25.92 206.57 250.48 74.56 22 20 13 4236.6 23,55 198.57
!10.00 12 15 31 1438.57 -13,47 346.60 244.93 121.72 12 39 29 838.6 -9.18 340.13
110.00 22 18 35 4_89.47 28.79 186.79 249.47 70.72 23 35 3 3989.5 25.89 178.81
DIFFERENTIAL CORRECTIONS HI0-ECURSI_ EXECUTION ACCURACY CRBIT DETERNIN_TION ACCURACY
TOE -.4837 TRA-I.3_02 TO3 .I194 BAU .2964 SGT _057.1 _ 3572.9 SG3 651.0 ST 897.9 SR 1184.3 SS 1180.O
-.4443 RRA-2.3_O0 RE3 J.3470 FAU .05478 RRT .9343 RRF -.9997 RTF -.9359 CRT .9530 CRS .9985 CST .9683
FoE 1.0498 FR4 4.8821 FC3-2.8926 8SP 13125 _ 4122.8 R_3 -.0675 R13 -.9975 LS_ 2894.3 NSA 225.1 SS_ 3.5
BOE .6568 BR_ 2.6929 BE3 1.3523 FSP -2034 SGI 4087.6 SG2 537.2 THA 6(3.66 ELl 1469.9 £L2 219.2 4LF 53.20
26O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)
LAUNCH OATE NOV ?9 1968 FLIGHT TII4C 166.O0 ARR|VAL CAT? NA_ 14 1969
HEL]C)([NTRIC CONIC
eL J47.55 LAL .00
RP 108.62 LAP .07
RC 65.076 GL -3.77
PLAN_.TOCENTRIC CONIC
C3 14.0|| VHL 3.743
LNCH AZHTH LNCH TJ/4E
90.00 7 40 39
_3.00 ?1 8 38
I00.00 9 4 51
IOO.00 Z? 27 7
110,00 I0 19 37




FOE ?.4866 FRA 6,8683
80E ,7169 8RA ?,0373
0ISTANCE 439,?54
LOL 66,85 VL 27,794 GAL 5.11 AZL 90.51 HCA 188.31 S_IA
LOP ?55.15 VP 37,646 GAP -2,67 AZP 89,50 TAL 152,77 TAP
GP 37,98 ZAL 42.41 ?AP 62.00 £TS 337.87 ZAE 144,46 £T£
l?9,]0 ECC ,16640 INC ,309? VJ 30,J96
341,08 RCA 107,78 APO J50,8! V? 34,889
79,25 ?4C I00,8! ETC J54,60 CLP -53,44
CLA 6.01RAL 74.15 RAG 6567.6 VEL 11.636 PTH ?.04 VHP 4.154 0PA 39.89 RAP ?.79 ECC 1.?]06
L-I T|NC IN! LAT IN! LONG IN! RT AS(, |NJ AZNTH IN! TII4_ PO C$T TIN IN! ?LAT JNJ ? LONG
7320,|6 -21,98 48,78 241,40 |08,3| 6 19 19 17?0,2 -J9,28 40,65
4589.36 17.76 194.06 739.L:_3 64.17 22 25 7 3989.4 8.70 |87.19
?048,60 -72,95 27,95 241,04 109,70 9 36 59 1448,6 -?0,06 ?0.35
4336.J5 13.17 174.98 236.74 62.92 23 39 23 3736.2 9.44 J68,18
18J4,59 -75,53 9,06 ?39,9? 113,§4 10 49 52 i714,6 -??,1? 1,56
4142.97 15,60 158,93 237,35 59,19 24 37 53 3542.9 11,40 152.34
NIO-COUR.S_. [Y_CUT_ON ACCURACY OR01T DETERMINATION ACCURACY
TC3 .0448 BAU .2512 SGT |738,3 5GR 3004,0 S_3 1032,1 ST 817,3 ._R 1|97.5 55 1778.8
RC3 1.3406 FAU .08770 RRT ,9462 RRF -,9996 RTF -,9460 CRT ,9933 CRS ,9988 C$T ,9977
FC3-5.4190 BSP 1|214 .S_ 3470.7 R_3 -.0794 R|3 -.9964 LSA 2290.8 NSA 79.0 $$A 10.6
8C3 1.34|3 FSP -3|98 ,_| 3435.7 E_2 49!.8 THA 60.64 ELl 1443.6 EL2 77.9 ALF 55.64
LAUNCH OA TE NOV ?9 J968 FLIGHT TIME |68.00 ARRIVAL 0ATE NAY 16 1969
PELIO(ENTRIC CONIC
RL 147.55 LAL ,00
RP 108.65 LAP -.1|
RC 67.198 GL 4.29
PLANE TOCENTRI C CONIC
C3 13.80? VHL 5.7JS
LNCH ATNTH LNCH TINE
90,00 6 27 56
90.00 ?! 57 20
I(3(3.00 7 56
100.00 23 11 36
110.OO 9 20 32
II0.00 0 7 51
DIFFEReNTiAL CCRI_CTION5
TOE -.3667 TRA -.8J31 TC3 -.0827 8AU .2159
ROE -,5905 RRA-I,4779 RE3 1,1670 FAU ,10998
FOE 3.8299 FRA 8,2_3 FC3-6,8985 8SP 9618
gOE ,6948 BRA 1,6431 8C3 1,1699 FSP -4055
OISTANC£ 445,704
LOL 66,85 VL 27,813 GAL 5,06 AZL 89,42 HCA 19|,48 9AA 129,43 ECC ,16498 INC ,5739 V! ]O,196
LOP ?58.33 VP 37.650 GAP -2._1 AZP 90.56 TAL 152.76 TAP 344.24 RCA 108.07 APO J50.78 V? 34.878
GP 30.44 ?AL 42.44 ?AP 63.35 £TS 344,95 ?/_ 152.02 ET£ 82.26 ?4C 102.66 EtC 157.0! CLP -5d.65
0LA 13.52 RAL 21.J4 RA0 6567.5 VEL 11.627 PTH 2.04 VHP 3.665 OPA 32.52 RAP 5.!7 £CC !.227J
L-I TIN? IN! LAT IN! LONG |NJ RT AS(, IN! AZMTH IN! TIN! PC) C$T TIM fNJ ?LAT IN! ? LONG
2563.05 -26._'Z 64.BO 240.70 101.10 7 10 39 1963.0 -?4.4? 56.59
4339.89 4.54 179.80 236.J1 62.02 23 9 40 3739.9 .76 173.16
2277.87 -27.33 43,56 240.44 102.6J 8 34 20 1677.9 -75.31 35.34
4100.3! 5.53 161.64 235.56 60.58 24 !9 56 3500.3 1.57 155.09
L;_314.57 -30.24 LP2.69 239.56 106.75 9 54 6 1414.5 -27.66 14.45
3936.41 8.11 147,r_ 2_3,98 56.68 | 13 28 3336.4 3.67 14!.35
NIO-COURS_ [X]ECUTION ACCURACY CRBIT DETERMINATION ACCURACY
SGT 1409.2 SGR 2590.5 SG3 1313.6 ST 684.6 SR 1136.5 SS ??43.9
RRT .9_64 RRF -,9992 RTF -,925R CRT ,9989 CR$ ,9984 CST .9996
SGe _949.0 R23 -.0836 RI3 -.9957 LSA 2606.1NSA 56.9 SSA 16.3
SGI 2910.9 862 472.3 THA 6?.47 ELI 1326.5 EL? 78.0 4LF 58,95
LAUNCH OAT? NOV ?9 1968 FLIGHT TII_ !70.00 ARRIVAL OAT[ HAY 18 1969
HELIC(ENTRIC CONIC
RL !47.35 L_L ,00 LOt. 66,_5 VL
RP IO8.68 LAP -,]0 LOP 761,50 VP
RE 69.360 GL 8.9? GP ?5,60 ZAL
PLANETOCENTR[C CON!C
C3 J3._(]8 VHL 3.7?9
LNCH AZHTH LNCH TJt_
90.00 5 40 33
90,00 87 30 9
lO0.O0 7 12 20
10(3.00 ?3 4! 3
lJO,OO 8 43 ?8
110.00 0 ]0 ?0
OIFFERENTIAL CORRECTION5
TOE -,7667 TRA -,5870 TC3 -,2320 8AU ,!958
ROE -.5689 RRA-J.?226 RC3 1.O772 FAU ,12709
FOE 4,974! FRA 9.7177 FC3-7.9!09 8SP 8284
BOE ,6783 _A 1,3562 OC3 1.0531 FSP -4761
0IST4NCE 452.135
?7,829 GAL 5,02 AZL 88,81HCA |94,66 SNA 129.54 ECC .16383 INC 1.1945 Vl 30,196
37,652 GAP -1,77 AZP 91,16 TAL !52,73 TAP 347,39 RCA 108,37 APC) 150,76 V? 34,867
43,05 ZAP 66,62 ETS 349,95 ZA£ !56,83 ETE 88,19 7AC 102,96ETC 158,96 CLP -63,90
0LA 17.79 RAL 19.32 RA0 6567.5 V_L 11.632 PTH ?.04 YHP 3.382 0PA 27.40 RAP 5.92 £CC 1.7289
L-I T1t_ !NJ LAT IN! LONG IN! RT A._ IN! A]'NTH IN! TIN? PC, C$T T]H ZNJ ?LAT IN! ? LONG
27?0,09 -27,78 76,0! 240,69 95,70 6 25 53 2120.1 -76,70 67.51
4186,2)0 -,41 171,21 235,11 61,69 ?3 39 55 3586,? -4,19 164,57
2474.10 -29.06 54.08 240.53 97.34 7 5? 44 1874.1 -27.74 45.5?
3957.42 .71 153.77 234.48 60.12 24 47 0 3357.4 -3.27 147.75
7138.99 -32.34 31.78 239.89 101.74 9 19 7 1539,0 -30.38 23.11
3815.30 3.53 141.23 Z32.72 55.98 I 33 56 3215.3 -.96 135.03
NI0-COURSE EX[CUT|ON ACCURACY CR81T 0?TERMINATION ACCURACY
SGT !046,3 _ 2289,7 SG3 1532,0 ST 498.6 SR 1055,8 SS 7586.1
RRT .8740 Rf_ -,9985 RTF -,87_0 CRT ,9994 ORS .9978 CST .9965
,S_ 2517.4 _3 -.0785 R13 -.9954 LSA 2836.5 HSA 73.5 SSA !4.1
SGI 2473,0 ,T_2 470,7 THA 67,36 ELI 1167,5 £L2 15.3 ALF 64,73
LAUNCH OATE NOV 79 1968 FLIC44T TIN? J72.00 ARRIVAL OAT[ MAY ZO 1969
HELIOCENTRIC CONIC OISTANCE 438.544
RL 147.55 LAL .00 LOt, 66.85 VL ?7.842 GAL 5.00 AZL 88.40 HCA 197.83 SNA 1_9.63 ECC .16295 INC 1.5965 V! 30.196
RP !08.72 LAP -.49 LOP ?64.67 VP 37.653 GAP -1.33 AZP 91.52 TAL 152.67 TAP 350.50 RCA !08.5! APO 150.75 V? 34.858
RC 71,560 GL !1,89 GP ?2.22 ?AL 43,62 ZAP 70,9_ ETS 353°62 ?AE 159,86 ETE 97,39 ZAC 107,33 ETC 160,58 CLP -69,3?
PL4NETOCENTR_C CONIC
C3 14,073 V)-IL 3,751 OLA 20,54 RAL 18.11RAO 6567,6 VEL 11,639 PTH 2,04 VHP 3,194 0PA 73,43 RAP 5,59 ECC 1,7316
LNCJ'I AZ14TH LNCH TIME L-| TZI,_ INJ LAT INJ LCNG |NJ RT ASC INJ A_NTH INJ TIP4E PO CST TIN INJ 2 LATINJ ? LONG
90.00 5 5 48 2834.36 -28.28 84,_4 _40.78 91.55 5 53 2 2234.4 -?7.76 75.71
90.O0 22 55 17 4077.09 -3.92 163.12 234.86 61.93 24 3 14 3477.1 -7.64 !58.42
1430.OO 6 40 37 2528.6? -79,72 61.77 _40.71 93.35 7 22 46 1978.6 -78.94 53.05
I00.00 0 7 5 3858.09 -2.68 148.32 234.16 60._1 I |1 23 3258.! -6.60 141.75
110.00 8 17 34 2225.33 -53.34 38.32 240.29 98.00 8 54 39 !625.3 -31.88 ?9.39
|lO,O0 0 46 36 3734.14 .43 1315.99 231.23 55.82 | 48 52 3134.l "4.05 I]0.78
OIFFERENTIAL CCRRECTION$ H|0-COURS_E EXECUTION ACCURACY CRS|T 0ETERNINATION ACCUR4CY
TOE -.1365 TRA -.3536 TC3 -.4033 8AU .J885 SGT 683.8 _ 2057.8 S(,3 1707.6 ST 271.0 SR 972.2 SS 2848.9
ROE -.fl344 RRA-I.0786 RC3 .9172 FAU .14021 RRT .6939 RR_ -.9975 RTF -.69|4 CRT .9915 CRS .9968 CST .9789
F0E 5.9510 FRAIO.O020 FC3-8,6252 8SP 7063 S_ 2168,5 R_3 -,056| RJ3 -,996_ LSA 3071.0 HSA 89.8 $SA 12.9
80£ ,5516 gRA I ,1351 8C3 I ,0020 FSP -5330 ,%1 _114,9 .%_ 479,1 THA 76,]0 ELI J008,7 EL2 34,J ALF 74 .53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 4, 1968-69
LAUNCH 04T£ NOV 29 I968 FLIGHT TIME 174.00 ARRIVAL CAT£ NAY ZZ 1969
H£LIOCENTRIC CONIC DISTANCE 464.932
RL |47.55 LAL .00 LOt_ 66.85 VL 27.852 GAL 4.99 A_L 88°|2 PICA 201.00_ SMA 129.70 £CC .16232 INC | .8808 Vl 30.196
RP J08.74 LAP -.67 LOP 267.84 VP 37.652 GAP -.89 AXP 9|.76 TAL |52,59 TAP 353.59 RCA |08.65 APO 150,76 V2 34,848
RC 75.792 GL 13.96 GP 19.69 ?AL 44.08 2AP 75.82 ETS 356.40 ZAE 161.36 £TE 109.40 ZAC 101.08 I[TC 161.95 CLP -74.92
PLANE TOC£NTRI C CONIC
(:3 14.254 VHL 3,775 CLA 22.46 R/LL |7.29 RAO 6567.6 VEL 11.646 PTH 2.04 VHP 3.063 OPA 20.18 RAP 4.6] ECC J.2346
LNCH AZNTH LNCH TIN[ L-I TII,_ ]NJ LAT INJ LONG INJ RT AS( INJ A_ATH INJ T|I_ PO CST TIN INJ 2 LAY INJ 2 LONG
9(3.00 4 38 23 2924.54 -28,27 90.93 240.88 88.25 5 27 7 2324.5 -28.21 82.26
90.00 23 16 8 3992.57 -6.6! 1r_.36 234.97 62.40 24 22 40 3392.6 -10.25 153.58
lO0.O0 6 16 |0 2609.26 -29.89 67.76 240.90 90.213 6 59 39 _09.3 °29.54 58.97
1{30.OO 0 24 58 3783.08 -5.18 144.18 234.|9 60.52 l 28 | 3183.J -9.07 137.56
110,0(3 7 58 16 2289.82 -33.85 43.28 240.69 95.10 8 36 26 1689.8 -32.77 34,21
llO.OO 0 59 21 3675.29 -1.82 133.93 232.10 55.86 2 0 36 3075.3 -6.28 127.69
DIFFERENTIAL CCRRIECTIONS MIO-COUR,_E EXECUTION kCCURAC¢
TOE .02(33 TRA -.|099 TC3 -.5905 8AU .1944 SGT 482.0 St,,R 1861.9 ,SG3 1842.4
R0£ -.49{8 RRA -.9657 RC3 .8321 FAU .15090 RRT -.0189 RRF -.9961 RTF .0257
F'DE 6.7443 _RA10.5841 FC3-9.1651 B,SP 6066 .S_ 1923.3 R23 -.0056 RI3 -.9961
_E .4922 BRA .97L=0 8C3 1.0203 FSP -5822 5GI 1862.0 SG2 481.9 TPIA g0.30
LAUNCH DATE NOV 28 |_8 FLICaHT T|IAE |76._
HEL_C_ENTRIC CONIC O_STANCF 47I .299
RL |47.55 LAL .00 LOL 66.85 VL 27.8¢o(] GAL 5.00 AZL 87.91 H(.A 204.17 5_A
RP I08.77 LAP -,86 LOP 27! .DO VP 37.649 GAP -,47 AZP 91.91 TAL 152'47 TAP
RC 76.053 GL 15.47 GP 17.67 7AL 44.41 2'AP 81.1I ETS 358.57 2'At 16t.42 ETE
PLAN£ TO('ENTRI C CONIC
C3 14,449 VHL 3.801 OLA 23.88 RAL |6.7_ RA0 6567.6 V£L 11.655 PTH 2.05 VHP
LNCH 42'MTH LNCH T_NE L-I TIN{: IN] LAT IN] LONG |NJ RT A._C rNJ A_HTH IN] TINIE
90.00 4 15 38 2999.98 -27.99 96.43 240.99 85.51 5 5
90.00 23 34 22 3923.13 -8.78 156.41 235.31 62.97 24 39 45
JOO.OO 5 56 L:_ 2674.95 -29.81 72.64 241.11 87.63 6 41 1
100.00 0 40 11 3723.39 -7.17 140.87 234.44 60.90 I 42 14
IIO.O0 7 43 19 2340.59 -34.08 47.23 241.10 92.78 8 22 19
liD.D0 l 9 48 3630.51 -3.53 131.59 232.19 55.98 2 10 18
DIFFERENTIAL CCRRECTICIN5 N_O-C(_UR_ EXeCUTioN ACCURACY
TOE .1975 TRA .14LP'Z TC3 -.7928 8AU .2116 SGT 711.9 SGR 1688.2 .%3 I938.3
ROE -.4457 RRA -.877,5 RC3 .7560 FAU .15798 RRT -.7352 RRF o._K)4| RTF .7445
F0£ 7.3692 FRAlO.989"_ FC3-9.4658 65,° 5380 S(,,8 183_.2 R23 .0658 R13 -.9921
BOE .4875 9RA .8840 9C3 i .0954 FSP -6178 SGI I773.6 ._,2 459.3 THA |08.51
#
_:LAUNCH DATE NOV 29 J968 FLIGHT TIME 178.00
HELIOCENTRIC CONIC DISTANCE 477.643
RL 147.5§ LAL .00 LOt. 66.85 VL 27.866 GAL 5.01 AZL 87.74 HC4 207.3,1 S_A
RP I08.80 LAP -I .04 LOP 274.17 VP 37.646 GAP -.05 AZP 92.01 TAL 152.32 TAP
RC 78.340 GL 16,60 GP 15.98 ZAL 44.63 ZAP 86.60 ET$ .29 ZAE 160.2i ETE
PLANE TOCENTR IC CONIC
C3 |4.66! VHL 3.829 OLA 24.97 RAL 16.35 RAO 6567.6 VEL 11.664 PTH 2.05 VHP
LNCH AZNTH LNCH TIE L-I TIME _NJ LAT IN{ LONG IN{ RT ASC IN{ A?_ATH
90.00 3 56 2 3066.01 -27.54 I01.22 241.13 83.15
90.00 23 50 59 3863.58 -10.60 152.99 235.80 63.59
IO0.O0 5 40 4 2750.60 -29.fl8 76,76 241.36 85.48
IDO.OO O 53 34 3674,23 -8.79 138.12 234.84 61,3]
IIO.O0 7 31 26 2382.14 -34.17 50.47 241.53 90.86
CRBIT 0ETERMINATION ACCURAC_
ST 63.7 SR 885.3 SS 3,040.7
CRT .0455 CRS .9954 CST -.0479
LSA 3165.9 HSA 102.9 SSA 12.3
EL1 885.3 EL2 63.6 ALF 89.81
ARRIVAL DATE MAY 24 1969
i_9.76 ECC .16195 INC 2.0931 V! :_.196
356.65 RCA 108.75 APO 150.77 V2 34.839
1_'Z.60 ?AC 99.44 £TC 163.I0 CLP -80.66
2.976 DPA 17.30 RAP 3.22 £CC 1.2378








ST 306.5 SR 798.6 5S 3180.4
CRT -.9425 CRS .9933 CST -.9744
LSA 3291.4 HSA 113.5 SSA 12.1
ELl 849.9 £L2 96.2 ALF 110.16
ARRIVAL DATE NAY 26 1969
129.80 £CC .|6182 INC 2._586 v| 30.196
359.67 RCA 108.80 APO 150.8l v2 34,83l
134.89 ZAC 97.55 ETC 164.06 CLP -86.4T
2.925 OPA 14.69 RAP 1.61ECC 1,2413
IN{ TIME PO CST TIM IN{ 2 LAT INJ _ LONG
4 47 8 2466.0 -28.21 92.6l
24 55 23 3263.6 -14.07 146.O2
6 25 34 2130.6 -29.89 67.97
I 54 48 3074.2 -12.55 131.35
8 II 8 1782.1 -33.68 41.26
lIO.00 I 18 41 3595.45 -4.86 129.75 232.44 56.12 2 18 36 2995.5 -9.27 123.44
0IFFER£NTI_L CCRRIZCTIONS NIO-COURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .3903 TRA .3997 TC3-1.OOO! 8AU ._38I ,f_T 1167.4 SGR |525._ SG3 19_(3.? ST 617,0 SR 709.0 SS 3262.2
ROE -.395! RR_ -.7896 RC3 .6896 FAU .16244 RRT -._38 RRF -._912 RTF .9152 CRT -.9669 CRS .9901 CST -.9930
FOE 7.7902 FRAJI.!874 FC3-9.5922 8SP 5252 _ 1921.0 R_3 .1129 R13 -.9858 LSA 3392.7 HSk 122.5 SSA 11.9
80£ .5554 _RA .88_O BC3 1.2148 FSP -6440 SGI 1877,6 _,_ 405.9 ?HA 1_6.66 ELI 932.3 EL2 119.7 ALF 130.90
LAUN(H DATE NOV 29 1968 FLIGHT T]NE 180.00 ARRIVAL DATE MAY 28 1969
HELIOCENTRIC CONIC 0ISTANC£ 483.965
RL 147.55 LAL .00 LOL 66.85 VL 27.870 GAL 5.05 AZL 87.61 PICA _10.51 SMA 1_9.83 ECC .16193 INC 2.3921 Vl 30.196
RP 108.82 LAP -1.21 LOP 277.34 VP 37.642 GAP .37 ATP 9"2.06 TAL 152.14 TAP 2.65 RCA J08.81APO 150.85 V_ 34.824
RC 80.651GL 17.47 GP" 14.52 _AL 44.74 ZAP 92.18 [T5 1.68 ZAE 158.04 ETE ]44.98 ZAC 95.5_ _TC 164.84 CLP -92._6
PLANETOC[NTRI( CONIC
C3 14.897 VHL 3.860 OLA 25.83 RAL 16.13 RAD 6567.6 VEL 11.674 PTH 2,05 VHP 2.906 OPA 12.29 RAP 359.90
LNCH A2'NTH LNCH TIME L-I TIME IN] LAT JNJ LONG IN] RT AS( ZNJ A2'NTH IN] T_HE PO CST TIH IN] 2 LAT
90.00 3 38 37 31_5.98 -26.98 105.51 241.31 81.07 4 _O 43 2526.0 -27.94
90.00 0 10 34 _8|0.74 -12.18 149.91 236.43 64.24 I 14 4 32]'0.7 -15,55
1OO.OO 5 26 12 2779.12 -29.27 80.33 241.66 83.62 6 12 31 2179.1 -29.84
100.00 1 5 39 3632.83 -10.13 135,78 235.36 61.73 2 6 12 3(332.8 -13.83
110.00 7 21 54 2417.12 -34.18 53._0 _4_.02 89.25 8 2 I! 1817.I -33.90
Jl0.OO I 26 27 3567.59 -5.91 128.2_ 232._0 56.27 2 25 54 2967.6 -10.31
DIFFERENTIAL CORR_[CTION$ MIO-(OUR,_4[ EXECUTION ACCURACY
TOE .5915 TRA .6578 TC3-1.21_2 8AU .2?II ,SGT |678.6 S(,,R |37_.2 ,_3 2001.0
ROE -.3424 RRA -.7149 RC3 .6275 FAU .16362 RRT -.9451 RRF -.987] RTF .9601
FOE 8.0171 FRAII,1951 FC_-9.5089 BSP 5735 SG_ _168.| R_3 ,I155 R13 -.9839










ST 936.9 SR 619.3 SS 3296.0
CRT -,968| CRS .985_ CST -.9967
LSA 3479.6 HSA I_O.4 5SA ]1.9
ELI 1115.5 £L2 150,3 ALF |46.87
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH DAT[ NOV 29 1968 FLIGHT TIE 182.00 ARRIVAL DATE HAY 30 1969
H[LIC(ENTR[C CONIC 01STANCE 490.265
RL 147.55 LAL .OO LCX. 66.85 VL 27.87_ GAL 5.09 AZL 87.50 PiCA 213.68 5_A I29.84 ECC .16227 INC 2,502§ VJ 30.196
RP 108.84 LAP -1.39 LOP ZBO.50 VP 37.637 GAP .78 AZP 92.08 TAL |5|.92 TAP 5.60 RCA 108.77 APO 150.9] VZ 34,816
RC 82.981 GL 18.14 GP t3.23 ZAL 44.77 ZAP 97.73 £TS 2.79 ZAE 155.28 ETE 152.69 ZAC 93.55 ETC 165.44 CLP -97.94
PLANE TC(£NTRIC CONIC
C3 15.163 VHL 3,894 CLA 26.52 RAL 16.03 RAD 6567,6 VEL 11.685 PTH 2.06 VHP 2,915 DPA 10,09 RAP 358,19 ECC 1.2495
LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZ)4TH INJ TIE PC) CST TIM INJ 2 LAT INJ 2 LONG
90.00 3 22 42 3182.25 -26.32 109.50 241.§5 79.17 4 15 44 2582.Z -27.55 101.04
90.00 0 25 42 3762,38 -13.60 147.06 237.|7 64.92 1 28 25 3162.4 -16.87 |39.91
IOO.O0 5 14 ZO 2822.55 -28.90 83.49 242.03 82.00 6 I 22 2222.3 -29.70 74.78
I(30.O0 J 16 45 3597.51 -11.26 133.77 235.98 62.13 2 16 43 2997.5 -14.91 126.87
110.O0 7 14 13 2447.24 -34.12 55.55 242.57 87.85 7 55 0 1847.2 -54.04 46.31
110.OO l 33 21 3545._q_ -6.75 127.11 233.27 56.41 2 32 27 2945.4 -11.12 120.74
DIFFERENTIAL CORRIECTIONS NI0-COURS£ EXECUTION ACCURACY ORBIT DETERfl|NATION ACCURACY
TOE .7959 TRA .9|25 TC3-1.4089 BAU .]O80 _T 2197.0 sr,,R 1_28.0 S_3 1972.6 ST 1255.0 SR 531.7 5S 3288.4
ROE -.2889 RRA -.6467 RE3 .5688 FAU .16160 RRT -.9562 RRF -.98J3 RTF .9767 CRT -.9619 CRS .9772 CST -.9980
FOE 8.0637 FRAIl.0278 FCS-9.L_Z66 8SP 6697 S_ 2516.9 R23 .0943 R|3 -.9855 LSA 3557.0 MSA 137.2 SSA 11.8
8OE .8467 BRA 1.1184 8C3 1.5193 FSP -6572 SGI 2496.9 ,_2 316.4 THA 151.38 ELI 1356.3 EL2 134.4 ALF 157.60
LAUNCH DATE NOV _9 1968 FLIGHT TIHE 184.00 ARRIVAL DATE JUN 1 1969
HELZOCENTRIC CONIC 0|STANCE 496,543
RL 147.55 LAL .00 LOL 66.85 VL 27.871 GAL 5.16 AZL 87.40 PICA 216,84 SNA 129.84 ECC .16285 INE 2.5961 VI 30.196
RP 108.86 LAP -1.56 LCP 283.66 VP 37.6_1 GAP 1.19 A2'P _'_.08 TAL 151.67 TAP 8.51RCA 108.70 APO 150.98 V2 34.810
RE 85.328 GL 18.65 GP 12.06 ZAL 44.72 ZAP 103.15 ET5 3,68 ZAE 15£.23 ETE 158.4J ZAC 91.65 ETC 165.90 CLP-103.46
PLANETOCENTRIC CONIC
C3 15.462 VHL 3.932 OLA E7.08 RAL 16.04 RA0 6567.6 VEL 11.698 P7H E.06 VHP 2.952 0PA 8.07 RAP 356.58 £CC 1.2545
LNO.I AZNTH LNCH TIME L-I TIM[ INJ I.AT INJ LONG ZNJ RT AE_C INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90,00 3 7 41 32_6.80 -25.57 113.31 241.83 77.40 4 J 36 2636.8 -27.05 104.96
90.00 0 40 48 3716.63 -14.90 144.34 238.04 65.64 I 42 45 3116.6 -18.07 137.09
100.OO 5 4 7 2861.46 -28.49 86.33 242.47 80.56 5 51 49 2261.5 -29.50 77.67
1OO.OO I 27 3 3§67,20 -12.22 132.03 236.70 62.51 Z 26 31 2967.2 -15.81 125.07
110.00 7 8 4 2473.62 -34.04 57.61 243._ 86.64 7 49 18 1873.6 -34.13 48.]6
110.00 l 39 36 5527.81 -7.41 126.17 233.83 56.53 2 38 24 2927.8 -11.76 119.78
OIFFER1ENTIAL CORR[CTIONS MIO-CCX, tRSE E_CUTION ACCURACY ORBIT OETERNINATION ACCURACY
TDE .9973 TRA 1.1600 TC3-1.5972 8AU .3469 SGT _700.5 _ 1094.3 _ 1910.9 ST 1561.2 SR 447.8 SS 3243.4
ROE -.2357 RRA -.5848 RC3 ._143 FAU .15694 RRT -.9556 RRF -.9731 R1T" .984_ CRT -.9484 CRS .9658 CST -.9986
FOE 7.9450 FRAIO.71_4 FC3-8.7972 8SP 7944 Sr_ 2913.8 1_3 .0704 R15 -.9879 LSA 3624.5 MSA 145.6 SSA 11.8
BD£ 1.0247 _RA 1.2991 8C3 1.6780 FSP -6467 ,_1 2898,3 S02 300.6 THA 158.59 ELI 1618.3 EL2 137.0 ALF 164.67
LAUNCH DATE NOV 29 1968 FLIGHT TIN_ 186.O0 ARRIVAL DATE JUN 3 1969
HELIOCENTR|C CONIC DJSTANC£ 502.798
RL 147.55 LAL .O0 LCX. 66.85 VL 27.870 GAL 5.23 AZL 87.32 HCA 220.01 S,NA
RP 108.88 LAP -1.72 LOP _86.82 VP 37.624 GAP ].60 AZP 92.05 TAL 151.38 TAP
RC 87.691 GL 19.03 GP 11.O0 7AL 44.60 ZAP 108.37 [TS 4.40 ZAE 149.09 ET[
PLANETC_ENTRIC CONIC
C3 15.80l VHL 3.975 DLA 27.54 RAL 16.15 RAO 6567.6 VEL 11.713 PTH 2.06 VHP ].013 0PA 6.26 RAP 555.12 ECC 1.2600
LNCH AZMTH LNCH TIN_ L-I T]M_ INJ LAT INJ LONG INJ RT AS_ INJ A2_4TH INJ TIN(_ PO CST TIM INJ 2 LAT JNJ 2 LONG
90.00 2 52 56 3291.85 -24.70 I|7.|1 242.16 75.69 3 47 48 2691.9 -26.4_ IO8.87
90.00 O 56 25 3671.37 -16.15 14J.60 239.03 66.42 I 57 37 ]071.4 -J9.21 154.26
;0(3.00 4 55 21 2897.24 -28.07 88.91 242.99 79.27 5 43 38 2297.2 -29.26 BO.31
IOO.OO 1 36 42 3541.21 -13.03 130.52 237.50 62.86 2 35 43 2941.2 -16.57 123.52
110.OO 7 3 14 2497.0_ -33.93 59,43 243.90 85.57 7 44 51 1897.0 -34.17 50.19
110.OO I 45 18 ]514.18 -7.92 125.45 234.47 56.64 2 43 52 2914.2 -12.26 !19.04
OIFFERENTIAL CORR[CTIONS MI0-COURS[ EXECUTION ACCURACY CRS|T 0ETERIdINAT_ON ACCURAC_
TOE 1.1937 TRA 1._7 TC3-1.7641BAU ._852 5(,T 3178.8 SGR 973.5 ,%3 1825.2 ST 1851.6 SR 371.3 SS 3176.i
ROE -.1849 RRA -.5297 RC5 .4621FAU .14928 RRT -.9479 RRF -.961_ RTI r .9880 CRY -.9241 CR5 .9409 CST -.9989
r0E 7.7132 FRA10.3009 FC3-8.1788 8,SP 9277 S_6 3324.5 R25 ,0521 RI3 -.9897 LSA 3692.1M5_ 149.2 SSA 11.8
80E 1 .ZO_O BRA 1.4966 8C3 1.8236 FSP -6232 ,5G1 3311.1 SG2 297.6 THA 163.68 ELl 1885.5 EL2 139.5 ALF 169.44
129.83 ECC .16366 INC 2.6767 VJ 30.196
11.39 RCA 108.58 APO 151.07 V2 34.804
162,64 ZAC 89.92 ETC |66.22 CLP-J08.73
LAUNCH OAT£ NOV 29 1968 FLIGHT T]l( |_8.00 AI_IV_L DATE JUN 5 1969
H_LIOCENTR|C CONIC 0ISTANCE 509.031
RL 147.55 LAL ,(30 LQ- 66.85 VL 27.866 GAL 5.32 ATL 87.25 HCA 223.17 SNA 129.80 ECC .16470 INC 2.7473 Vl 30.196
RP 108.913 LAP -!.88 LCP 289.99 VP 37.617 GAP 2.00 AZP 92.00 TAL 151,O5 TAP |4.22 RCA 108.42 APO 151.18 v2 34.799
RC 90.065 GL 19.31GP 10.05 ZAL 44.40 ZAP 113.34 ET$ 4.97 2AE |46.00 ETE 165.78 ZAC 88.41 £TC 166.42 CLP-113.72
PLANETOCENTRJC CONIC
C3 16.183 VHL 4.023 OLA 27.92 RAL 16.34 RA0 6567,6 VEL 11.729 PTH 2.07 VHP 3.096 0PA 4.65 RAP 353.87 £CC 1.2663
LNCH A2"MTH LNCH TIN_ L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 2 37 17 3351.08 -23.64 121.13 _42._O 73,94 3 _3 8 2751.1 -25.62 113.01
90.00 1 13 37 3622.98 -17.45 138.64 240.18 67.34 2 14 0 3023.0 -20.37 131.19
1OO.OO 4 47 52 2930.16 -27.63 9J._5 243.60 78.11 5 36 42 2330.2 -28.99 82.71
100.00 I 45 44 3519.14 -13.72 129.24 2_k_.39 65.18 2 44 23 2919.1 -17.21 122.19
IIO.00 6 59 32 2518.04 -33.81 61.06 _44.69 84.61 7 41 30 1918.0 -34.I8 51.83
II0.00 J 50 33 3504.02 -'g.30 124.91 E35.21 56.72 2 48 57 2904.0 -12.63 118.48
OIFFER£NTIAL CORRECTIONS NI0-COUR_E [_ECUTION ACCURAC_ ORBIT OETERNrNATION ACCURACY
TOE 1.3799 TRA 1.6280 TC3-1.91|1 8AU .4232 _T _621._ _ 865.2 S_3 |7L_0.7 ST 2117.6 SR 502.5 SS 3082.9
ROE -.1360 RRA -.48OI RC3 .4163 FAU .14067 RRT -.9_41 RRF -.9454 RTF .9903 CRT -.8802 CRS .8997 CST -.9991
FOE 7.3748 FRA 9.8023 FC3-7.5253 8,SP 10650 S_ 372_.1 RE3 .0591 R13 -.9911 LSA 3749.1NSA 154.6 SSA 11.8
80£ 1.3865 _RA 1,6974 _C3 1.9559 FSP -5958 S_J 3710.9 SG2 ]OI.5 THA 167.33 ELI 2134.4 EL2 142.4 ALF 172.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-693
LAUNCH 0ATE NOV 79 1968
HELIOCENTRIC CONIC
RL 147,55 LAL .00
RP 108.91 LAP -2.03
R( 92.449 GL 19.49
PLANETOCENTRIC CONIC
C3 16.612 VHL 4,076
LNCH AZHTH LNCH T11_
90.00 2 J6 40
9O.0O I 36 26
100.00 4 41 35
1DO.DO I 54 IZ
110.00 6 56 52
110.00 1 55 24
FLIGHT TINE 190_00 ARRIVAL CATE JUN 7 1969
DISTANCE 515.241
LOt 66.83 VL 27.861 GAL 5.43 AZL 87.19 HCA 226.34 S_4A
LOP 293.15 VP 37.609 GAP 2.40 AZP 91.94 TAL 150.69 TAP










TOE 1.5552 TRA 1.8464
ROE -.0902 RRA -.4366
rOE 6.9770 _RA 9.2672
6OE 1.5578 f3RA 1.8973
L*UNO_ 0ArE NOV 29 1968
16.62 RA0 6567.7 VEL 11,747 PTH Z.07 VHP
H_L ICX_ENTRIC CONIC
RL 147.53 LAL .(30
RP IOE_.92 LAP -2,18
RE 94.840 GL 19.39
PLANE TOC_'NTR I C CONIC
C] 17,093 VHL 4,134
LN,CH ATMTH LNCH TII4E
86.88 I 31 5_
93.12 2 23 59
100.00 4 36 28
100.00 2 2 5
110.00 6 55 8
110.00 1 59 34
0 IFFER_NTIAL CORRECTIONS
TOE 1.7195 TRA 2.0538
ROE -.0477 RRA -.39e9
r0E; 6.5496 rRA 8.7215
8OE ! .7199 BR_, 2.0941
129.77 ECC .16597 INC 2.8J01Vl 30.196
17.03 RCA 108,23 APO 151.31 v2 34.795
168.14 7A( 87.16 ETC 166.54 CLP-IJS,41
INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TII4C
-22.10 126.22 242.75 71.84 3 13 47
-19,10 134.61 241.59 68.69 2 35 45
-27.18 93.40 244.30 77.06 5 30 55
-14.28 128.i6 239.36 63.46 2 52 33
-33.68 62.53 243.57 83.75 7 39 9
-8.57 124.53 236.02 56.78 2 53 41
Nz_CO_SC E_CUTION ACCURACY
TC3-2.0338 8AU .4593 SGT 4025_? _ 77i._ S_3 1606.5
Re3 .3751FAU .13093 RRT -.9135 RRF -.9_35 RTF .9915
rC3-6.8236 8SP 11973 SG_ 4098.9 _3 .0305 RJ3 -.9920
8C3 2.0681FSP -5626 SGI 4087.2 SG2 309.1 THA 1"/'0.02
FL|_T TIME 192.00
01STANC£ 521.427
LOt. 66.85 VL 27.855 GAL 5.55 42'I.. 87.13 Hr.A 229.50 SMA
LOR 2_._1VP 37._I GAP 2,_ AZP 9|.86 TAL |50.29 TAP
6P 8.41 ZAL 43.83 ZAP 1_2.39 ETS 5.81 Zl_. I40.29 ET£
7C3-2.1318 8AU .4932
RC3 .3386 FAU .12072
rC3-6.1141 8SP 13_3
8C3 2.1585 FSP -527!
3.199 OPA 3,25 RAP 352.84 £CC 1.2734








ST 2358.6 SR 244.6 $S 2975.8
(RT -._013 CRS .8248 C5¢ -.9992
LSA 3801.6 H$A 159.8 SSA 11.8
ELI 2366.8 EL2 145.8 ALF 175.Z3
ARRIVAL 0ATE JUN 9 1969
129,72 £CC .16747 IN( 2.8666 Vl 50.196
19.79 RCA 108.00 AFO 151.45 V2 34.791
169.93 ZAC 86.19 £TC 166.59 CLP-122.79
OL4 _.47 RAL 16.97 RA0 6S67.7 VEL 11,768 PTH 2.08 VHP 3.321 OPA 2.06 RAP 352.06 ECC I.?Ol3
L-I TjNE _NJ LAT ZNJ _ _NJ RT A_ INJ ATNTH INJ TIM£ PO CST TIN INJ 2 LAT INJ Z LONG
3584.00 -20.62 137.11 243.06 69.92 2 31 37 2984.0 -23.17 129.35
3415.15 -20.61 124.74 243,05 69.90 3 _ 55 2815.2 -Z3.16 116.99
29BB.44 -26.74 95._6 243.09 76.12 5 26 17 2388.4 -28.39 86.94
3485.94 -14.73 127.29 240.4| 63.69 3 0 11 2885.9 -18.14 120.17
2554.36 -33.54 63.86 246.54 82.97 7 37 43 1954.4 -34.15 54.67
3492.18 -8.72 124.31 236.g0 56.82 2 58 7 2892.8 -13.03 117.86
NID-COURS_ EXECUTION ACCURAC¢ CRSIT DETERNIN_TION _CCURAC_
SGT 4391.9 ,%R 691.5 SG3 1489.0 ST 2574.0 SR EO0.1 $S 2860.9
RRT -._854 RRF -.8947 RTF ._2_ CRT -.6629 CRS .6915 CST -.9992
S_ 4446.0 R_3 .0246 RI3 -.9925 LSA 3850.0 HSA 164.7 5SA 11.8
SGJ 4434.6 _ 318._ THA 17_.02 ELI 2577.4 EL2 149.6 ALF 177.04
LAUNCH 0AT[ NOV 29 1968
HELIOCENTRIC CONIC
RL 147.55 LAL .00
RP 108.93 LAP -2.32
RC 97.236 GL 19.63
PLAN_TOC_NTR_C CCINJC
C3 17.631 VHL 4.199
LNCH A_MTH LN_H TIME
85.29 I 20 24
94.71 2 38 46
I(30.00 4 32 31
IOO.00 2 9 20
110.00 6 34 15
110.00 2 4 6
FLIGHT TIME 194.00 ARRIVAL 0ATE JUN 11 1969
0ISTAI_£ 527.590
LOt. 66.85 VL 27.847 G_L 5.68 A?L 87.08 H(A 232.66 S.q_ 129.67 £CC .16920 IN( 2.9179 VI ]O.I96
LOP 299,47 VP 37.592 GAP 3.21 AZP 91.17 T4L 149.86 TAP 22.52 RC4 107.73 APO 151.61 V2 34,788
GP 7.71 2_L 43.46 2AP 126.46 ETS 6.12 ZAE 137.75 _TE 171.30 ZA( 85.49 ETC 166.60 CLP-126.85
OL4 28.67 RAL








TOE 1.8726 TRA 2.2577 TC3-2.2049 BAU .5247
ROE -.OO84 RRA -.3662 RC3 .3062 FAU .11056
FOE 6.1150 FRA 8.18_0 rC3-3.4191 8SP 14381
80( 1.8726 _A 2.2872 BC3 2.2260 F,SP -4904
LAUNO-_ OAT£ NOV 29 196_
17.38 RAO 6567.7 VEL 11.790 PTH 2.08 VHP 3.459 0PA 1.06 RAP 551.52 ECC 1.2902
INJ LONG INJ RT A_C INJ 4_4TH |NJ T|146 PO CST TIM INJ 2 LAT ]NJ Z LONG
140.73 244.01 69.59 2 20 58 3033.6 -23.18 132.99
1L_.14 244.01 69.58 3 35 6 2779.9 -23.17 114.40
97.13 245.99 75.28 5 22 45 2414.0 -28.08 88.78
126.63 241.52 63,87 3 7 15 2874.8 -18.43 119.48
65.08 247.61 82.27 7 37 5 1970.2 -34.11 55.91
124,23 237.87 56.83 3 2 17 2891.2 -13.09 117.78
NIO-C..OJRS_ EXECUTION ACCURACY O_IT OETERNINATION ACCURACY
SGT 472_].9 S_ 625.0 SG3 1372.7 ST 2764.4 S_ 171.4 SS 2742,6
RRT -.849! RRF -.8577 R1T .9926 CRT -.4428 CRS .4766 CST -.9993
S_ 4762,1 R23 ,0204 R13 -.9928 LSA 3894.2 HS_ 169.3 5SA 11,9
_I 4750.8 SG2 3L_.O 7HA 173.36 ELl 2765.4 EL2 153.6 ALF 178.42
H_LIOCENTRIC CONIC
RL 147.55 L_L .00 COL 66.85 VL
RP 108.94 LAP -2.45 LOR 302.63 VP
RC 99.636 GL 19.60 GP 7,09 ZAL
PLANETO_ENTRIC CONIC
C3 18.232 _ 4.2?0
LNO.I A2_4TH LNCH T_N[
84.36 1 14
93.64 2 48 20
I00.00 4 29 45
100.00 2 13 54
110.00 6 34 9
110.00 2 8 0
DIFFERENTIAL CCRR_CTION_
TD( 2.0182 TRA 2.4569 TC3-2.2489 B_U .5523
ROE .0276 RRA -,3383 Re3 .2169 F_U .09976
r0E 5.6969 FR_ 7.r_6 FC3-4.7374 BSP 15_
80E 2,0184 BRA 2.4801 8C3 2.2659 FSP -4517
FLIGHT TINE 196.00 ARRIVAL _AT[ JUN 13 1969
0IST_NCE 533.728
27.839 GAL 5.84 A21. 87.03 _ 235.82 SMA
37._84 GAP 3.61 A2'P 91.67 TAL 149.39 TAP
43.04 ZAP 130.24 ETS 6.58 ZA( 135.43 ETE
129.61 £CC .17117 IN( 2.9651 Vl _0.196
25.21 RCA 107.42 _PO 151,79 V2 34.786
172.37 2AC 85.05 ETC 166.58 CLP-130.62
OLA 28.83 RAL 17.86 RAO 6567.7 VEL 11,816 PTH 2.09 VHP 3.612 0PA .25 RAP 351.22 EC( 1.3OO0
L-I TINE INJ L_T INJ LON_ |NJ RT AS_ ZNJ A2_4TH INJ TIN_ PO CST TIN _NJ 2 LAT INJ 2 LONG
3666.16 -20.51 143.09 243,06 69.29 2 15 45 3066.2 -23.14 135.37
3362.95 -20.50 |20.87 24_.06 69.27 3 44 22 2763.0 -23.13 113.15
3037,02 '25.gO 9_.72 246.98 74.$3 5 20 _ _4_'J"/'_ -27.77 90.42
3467.32 -15,29 126.19 242.69 63,99 3 13 42 2867.3 -18.66 119.02
2584.90 -33.26 66.20 248.76 81.62 7 37 14 1984.9 -34.06 57.05
3492.E0 -8.74 124.28 2_.gO 56.82 3 6 12 2892.2 -13.0S 117.83
NID-COURS_ EXeCUTiON ACCURACY ORBIT DETERNIN_TION ACCURAC_
_T _018,5 St_ 5?0.7 SG3 1261.9 ST 2934.7 SR 159.9 SS 2627,9
RRT -.8043 RRF -.8123 RTF" .9927 CRT -.16|0 CRS .1979 CST -.9993
_0S0.8 R'23 .0172 R13 -.9928 LSA 3938.7 HSA 173.7 SSA 12,O
SGI 5039.5 SC,2 337.7 THA I74.75 ELl 2934.8 EL2 157.9 ALF 179.5_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-691
LAUNCH DATE NOV 29 1968 FLIGHT TIE J98.00 ARRIVAL DATE JUN |5 1969
HELXC_ENTRIC CONIC O|STAN_£ 5_9.841
RL 147.55 LAL .00 LOL 66.85 VL 27.829 GAL 6.01 AZL 86.99 HC_ 238.98 SNA 129.54 £CC .|7340 INC 3.0089
RP 1oB.9, LAP -Z.58 LOP305.79VP 37.575CAP 4.02 AZP 91.55 T,L _8._9 TA_-_.8_ e_ )07._8 APo152.oo
RE 102.0J8 GL 19.52 GP 6.54 ZAL 42.57 ZAP 133.74 ET$ 6.61ZAE |]].]4 ETE 173.21 ZAC 84.87 ET( 166.55
PLAMETOCENTR[C CONIC
C3 18.901 VHL 4.347 cLA 26.94 RAL 18.39 RAD 6567.8 VEL 11.844 PTH
LNCH AZMTH LNCH TINE L-! TIE |NJ LAT IN| LONG
93.75 J 11 51 3_90.47 -_0.38 I44.83
96.25 2 55 22 ]355.55 -20.37 120.27
100.00 4 28 11 3057.49 -25.52 100.13
100.00 Z ZI 4] ]46].77 -15.]9 _25._
I10.00 6 54 46 2598.49 -33.12 67,24
llO.OO 2 11 37 3495.53 -8.62 |24.46
CIFFERENTIAL CORRECTIONS
TOE 2_1516 TRA _.6497 TC3-2._77_ 8AU .5789
ROE .0614 RRA -.31_ RE3 .25_0 FAU .09024
FOE 5.2861FRA 7.2026 FC3-4,1314 8SP 16149
6OE 2.1525 BRA 2.6682 B(3 2.2911 FSP -4169
2.10 VHP _.779 0PA -._8 RAP 351.14
IN| RT kSC INJ AZNTH IN| TINE PO CST TIX IN| 2LAT
246.20 68.99 2:i3 21 ]090.5 -23.06
2iS.ZO 68.98 3s1_18 _1_6 _.23.04
248.08 73.89 5 19 9 _457,5 -27.49
t43.9_ 64,O5 3 _9 _r L,_65,_ , -16.r6
250.01 81.02 7 38 5 1998.5 -_4.01












NI0-COURSE EXECUTION ACCURACY CRBIT DETER_INATIi5N AC(LMA(_
S_T 52_O.6 S_ 5_7.1 s_3 1156.3 ST _o78.6 _ sR'/63.4 ss 2_o.6
RRT -,7508 RRF -.7585 RTF .9927 CRT .1182 CRS -.081_ CST -_99_3
SG6 5306.8 R_3 .0_47 R13 -.99._8 LSA ]97-I.e ,SA 178.0 SSA 12.2
SG! 5295.4 S_2 347.2 THA 175.70 = ELI 3078:.(_EL2 J462.2 AI.'F = .36
.LAUNCH DATE NOV 29 I_ FLI_T TIN_ 200;00 ARRIVAL 0ATE JUN 17 1969
HELIOCENTRIC CONIC
RL 147.55 LAL .00 L(_. 66.85 VL
RP 108.95 LAP -2.70 LCP 308.96 VP
RC 104.44! GL 19.39 GP 6.04 2AL
PLANETC(ENTRIC CONIC
C_ 19.645 VHt. 4.4_ OLA 29.0_ RAL
LNCHA_MTH LN(H T_.I4E L-] TI_ INJ LAT
83._7 ! II 5 3709.60 -20;21
96.63 3 0 48 3354.69 -20.20
IUO.00 4 27 52 3075.26 -25,18
I(30.00 2 26 43 5464._6 -J_._
_10'00 6 56 4 2611.17 -32.98
110.00 2 15 0 ]_OI.I_ -8.41
DIFFERENTIAL CORRECT!ON5
TOE 2.2778 TRk 2.8416 TC3-2.28_7 BAU ._L:_
ROE .09_0 RRA -.2925 RE3 .2296 FAU .08119
FOE 4.9020 FRA 6.7601 FC3-3.5780 BSP 17216
80£ 2.2797 _RA 2.8567 BE3 2.2952 FSP -3837
0ISTAN(E 545.9_
27.818 GAL 6.19 AI'L 86.95 H_A 242.14 SM_ 129.46 ECC .|7587 IN(. 3.0498 VI 30.196
18.97 RAO 6567.B vIEL 11.875 PTH 2._! VHP 3.95_ 0PA: -.86 RAP 351.2B ECC 1.3235
_NJ LOI_ _NJ RT A_( IN| AZI47H IN| 7]1_ PO _$T T_ IN| _ LAT IN| t LON_
146._6 247.4_ _:_:72 2 i_ _4 31o9.6 -22.92 _.49
120.14 247.42 68:71 3 56 43 2754,7 -_2.91 112.46
101.34 249.28 75._4 5 19 7 2475,3 -22.22 93,13
I_IS.pl 2d5._I 64.05 3 24 27 28641_ -18.74 118,84
12417_ 241.17 56.75 3 13 21 2901/! -12.73 118.32
N|O-C_JRSE [_EcuT!cN ACCURACY . QR_IT DETEI_IINATTON ACCURAC_
s6B 5S_6.gR2_ .0|25 RI_ -.9926 LSA 40OL.2 XSA 1S2.2 $$A IZ.]
SGI 5525.5 SG2 356,| THA 176146 EL! 3204.0 £L2 166._ iLF 1.06
LAUNCH OAT£ NOV 29 1968 FLIGHT TIM_ 202.[}J_ ARRIVAL DATE JUN IS J969
HELIOCENTRIC CONIC 01STANCE 551.988
RL 147.55 LaL .00 L_ 66.85 VL 27.806 G_L,,6.40 _ZL 8_.91 _k 245._I SM_ i29._8 ECC .17861 IN¢ 3.0_85 VI 50._96
RP 108.95 L_P -2.81 LOP _12.12 VP 37.557 GAP 4.85 _ZP 91.29 TAL 147.79 T_P '_3.1D #CA'i_6._7 APO 152.48 02 54.78_
RC 106.844 GL 19.21GP 5.60 2AL 41.51 ZAP 140.D0 ETS 7.04 ZAE 129.75 ETE 174.42 Z_( 85.19 ETC 166.46 CLP-140.33
PLAN_TOCENTRIC CONIC
c3 ZO.473 VHL 4.525 0LA 29.07 RAL 19.60 R_0 6561.8 V£L 11.910 PTH 2.12 VHp 4.[50_PA -1;20 R_P 351.61 ECC 1.3369
LN(H A?HTH LNCH TIE L-I TIN[ IN| LAT
83.15 ! 11 54 3724.91 -L_.0U
96.85 3 5 2 3359.03 -19,9B
I(30.00 4 28 47 3090,28 -24.89
100.00 2 30 50 3468:_90 -15.24
I10.00 6 57 59 2623.06 -32.84
110;00 2 18 8 3508,88 -8.12
0IFFERENTIAL CORRECTIONS
TOE 2.3964 TRA 3,0337 TC3-2.2724 BAAJ .6246
ROE .1227 RR_ -.273_ RC3 ...... FAU .07_B2
FOE 4.5448 FRA 6.3544 FC_-3.0792 BSP 1800_
BOE 2.3995 _RA 3.0460 Be3 2.2820 F_P -3528
_NJ LONG INJ_RT A,_ INj A_TH IN| TINE POC$T TIN rNJ 2 LAT INs-2 LONG
147.20 248.73 68.45 2 13 59 _3124_9 -22.75 i39.55
120,37 248.7_ 68.44 4 1 1 27_9.0 -22.7_ 112.72
_2.35 250.59 72_88 5 20 17 2490._ -26.99 94.19
126.29 246_53 63.97 3'28 39 2868;9 -iB.61 119.12
69.10 252.78 79.95 ?_4|:42 :-_0_] :_-33.88 60.02
IZ_.17 242.40 _6.6_ 3 16 36 _e:§ -ie.45 ile.75
NIO-CCXJRS_ E_CUTION ACCURACY ORBIT DETERMINATION _CCuR_CV
S_TS/23A $_,,R d6_.3 S_3 _68.4 sT 3_O9.2 SR 195.8 ss 2289.3
RRT '.6226 RRF -.6286 RT1r .992] £RT .485J CRS -.4522 CST -.9993
SG_ _742.i R_=_ _0106R13 -._23 :_ L$_:4024._ M_ i86.i SSA 12.4
SGI 573_.5 SG2 364.4 THA 177.08 .....[CJ 5310.6 £L2 171.2 ALF I;65
LAUNC_ OAT£ NOV 29 19_8 rLrGHT TINE 204.00 ARRIVAL gATE JUN El 1969
HELIOCENTRIC CONIC ............. D!$TAN_£ 55_¶019 ....
RL 147.55 LAL ,00 LO._ 66.85 VL 27.?.93 5AL 6.62 AZL 86.87 HO_ 248.47 ,_A 129.28 £(c :181_,3 i_N_ 3.1252 Vl _.198
RP 108.94 _._P -2.91 LOP 315.28 VP 37.548 GAP 5.27 AZP 91.15 T_U. 147.L_0 TAP 35.67 RCA 1_5.BO APO 152.77 V2 34.784
ec 109.246 $_ 18.99 GP 5.2! 7AL 40.9_ ZAP |42.79 ETS 7.24 ZAE f_.23 _TE 174.86 2'AC 85.65 ETC 166.43 CLP-143.11
PLAIV_TO_.NTRIC CONIC ......
LNO_ AI'NTH LN(.H TZI41_ L-J TII4_ ZNJ LAT _NJ L_ iNj FrY (k_ _N-J A_TH INJ ¥fE PO--_$T: T|N ]_I_ 2 LAT INJ 2 LONG
B_;O8 I ! 4 2 _7_7.25 T19.74 148,01 250,12 68.20 2_16 I9 3137.3 -22.53 140.38
96.92 3 B J7 33457,77 -.J_r7_ JL_._ _O.J_ _:EJ-._-9 4 4 _5 271_7.$ -2_.51 1J3.29
!c_;oo 4 _o _ _m__._ ._:2__,___ _o_08 252.oi ..7_._51 s 2_ 39 2502.6 -26._0 95.05
![30.OO 2 _4 4 $477._ ..-14.97 [_.8! _7:_ 63.82 J=_E- 2 -_877;? " -18".37 119.66
110,[30 7 O 28 _6_4.29 -32.71 69.95 254,3Q i 79.46 74422 _E034.3 -33.81 60.89
I10.oO 2 Zl | 3518.7_ -7.75 125,69 243.69 56.60 3 19 40 2918.? -i2.09 119.29
DIFFERENTIAL _RECTION$ ..... M[O-_OUR$_£_ECUTICI_I _CCURAC_ ORBIT OET_RHtN_TION ACCURACY
TD_ 2.50_2 TRA 3._'_B 4 T(_T2.24_j B_l_l ._14I ._T 5908.7 S_ 446.2 SG3 886.3 ST 3398;6 f,R 216.7 SS 2185.9
ROE .1510 _ -._71RC3 ....19!3 FAU .O6_|O .RRT_.55i_I_I=.55_--RI"F .9920 ' CRT .58_2 CR_-.5544 CST -.9993
rOE 4.2|58 rRA 5.98_65 FC3_2;6344 BSP 18723 __5925_5 R23 .0088 RI3 -.99_ ..... LSA 4042,2 HSk 190.0 $S_ J2.5
BO£ 2.5137 _RA 3.2386 BC3 2.2522 FSP -3242 SGI 5913.8 S_2 3?1.9 TH_ 177.6i ELi 3400.9 EL2 175.6 ACt 2_[4
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)
LAUNCH 0ATE NOV 29 1968 FL|_NT TIN[ 206.00 ARRIVAL DII_T[ JUN 23 1969
/4ELIOC[NTRIC CONIC DISTAN(E 564.021
RL 147.55 LAL .00 LCL 66.85 VL 27.779 GAL 6.87 AZL 86.84 P_A 25|.63 .T_4A 1_.19 ECC .18494
RP 108.94 LAP -3.00 LOP 318.45 VP 37.5)9 GAP 5.70 AZP 91.00 TAL 146.59 TAP 38*21 RCA 105.30
RC 1ll .645 GL |8.73 GP 4.86 ZAL 40.29 ZAP 145.40 ETS 7.46 Z_E |26°87 ETE 17§,22 ZkE 86.29
P_.ANE TC(I:'NTRI C CCNIC
C3 22.414 VHL 4,734 CLA 29.07 RAL 210._ RAD 6567.9 VEL 1l .991 PTH 2.|4 MHP 4.570 DPA -| .50
LNCH A?MTH LNCH TIN[ L-I TZN[ ;NJ LAT INJ LONG INJ RT AS_ rNJ A214TH |NJ TZN[ PO {ST TIM
83.|4 I J? 21 3747.03 -19.44 148.60 251.59 67.96 2 19 46 3147.0
96.86 3 10 40 3_80.55 -19.43 121.72 25p.58 67.95 4 7 0 2?80.6
|00.00 4 34 J5 3112.34 -24.44 |03.84 2S3.54 72.22 5 26 7 2512.3
100.00 2 36 27 3490.47 -14.59 127.56 249.31 63.62 3 34 37 2_g0.5
Jl0.O0 7 3 29 2644.98 -32.57 70,75 255.91 79.0_ 7 47 34 Z045.0
llO.00 2 23 42 3530.60 -7.31 JL_._12 245.04 56,5J 3,,_-_Z 32 2930.6
INK: 3.1604 vl ]0.196
APO 153.08 v2 34.785
ETE 166.40 CLP-145.70
01FFERENTIAL CORREC TIONS
TOE 2.6202 TRA 3.4303 TC3-2J95! BAU .6598
ROE .1179 RRA -.2421 RE3 .1142 FAU .05768
FOE 3.9213 FRA 5.6597 FC3-2.2279 8SP 19_J0
BOE 2.6262 BRA 3.4389 8C3 2.2020 FSP -2964
NID-COURSE EXECUTION ACCURACY
$GT E077.3 SGR 431.2 SG3 812.3
RRT -.4777 AB_F -.4816 RTF" .99|6
E092.8 R_3 .0069 R13 -.9916
S_! 6081.O SG2 378.6 THA 178.05
R4P 352.77 ECC !.3689








ST 3477,0 SR 237.7 SS 2091.2
CRT .6525 CRS -.6237 CST -.9993
LSA 4059.8 NSA J93.6 SSA 12.6
ELI 3480.5 EI.2 180.0 ALF 2.56
LAUNCH OATE M:)V 29 1968 FLIGHT TINE Z08.00 ARRIVAL DATE JUN 25 J969
HELIOCENTRIC CONIC OJ6TANCI_ _=_._JO
RL 147.55 LAL .00 LOL 66.85 VL 27,164 GAL 7.|3 A2'L 86.8| HCA
RP 108.93 LAP -3.08 LOP 321,61 VP 37.530 GAP 6.14 ATP 90.84 TAt.
RE 114.042 GL 18.44 GP 4.55 ZAL 39.64 2AP 147.8_ ETS ?.6g Z/q[
PLANE TCX:ENTRZ C CONIC
C3 23,549 VPK. 4.853 DLA 29.03 RAL
LNCH A2'HTH LN(H TZN[ L-I T|N[
83.33 I 21 49 3754.29
96.67 _ 12 10 3397.36
100,0(1 _ 38 31 3119.87
100.00 £ 3845 2 3607.0!
110.00 _ ? O 2655.22
i10.00 2 26 9 3544.43
O IFIrERIrNTIAL CORRECTIONS
TOE 2.7237 TRA 3.6341 TC3-2.|397 _LU .6755
ROE .204Z RRA -.2"Z79 Re3 .15_1 FAU .051L_!
rOE 3,6463 FrRA 5.3583 IrC3-| .8854 8SP 19084
802 2.7313 _A 3.6413 8(3 2.1456 FSP -27215
754.79 _ 129.09 ECE .18855 INC 3.1943 VJ ]0.196
145.95 TAP 40.73 RCA 104.75 APO 153.43 V2 34.78?
125.64 ETE 175.53 7AC 87.08 ETC 166.37 CLP-148.12
21.74 RAO 6568.0 VlEL JZ,039 PTH 2.|5 VHP 4.?97 0PA -1.49 RAP 353.5? ECC J._h_76
INJ i_AT ZNJ _ |NJ RT ASC XNJ A214TH |NJ TINE PO C$T TZN XNJ 2 LAT ZNJ 2 LONG
-19.11 148,_J 253.|3 67.72 2 24 23 3154.3 -21.97 141 .43
-19.10 |ZZ,81 253.12 67,?1 4 8 47 2797.4 -21.95 115.25
-24.28 104.34 255.17 72.00 5 30 37 2519.9 -26.51 96.25
-14.09 128.53 2_0.75 63.36 3 36 29 L_J07.O -17.55 121.45
-_..44 ?1.52 257.60 78.57 ? 51 lfl Z055.2 -33.67 62.50
-6.79 127._ 246.45 56.42 3 25 14 £944.4 -11.16 120.69
NIO-OOUR_ EXECUTION ACCURACY O_BIT D[TERNINATION ACCURACY
SGT 62_3.7 SGR 4Z0.2 SG3 744.4 ST 3537.3 SR 258.2 SS 1998.4
f_RT -.4034 RRF -,4063 RTF .f_JJ2 CRT .6997 CRS -,6725 CST -.9993
S¢_ 6=?37.9 RZ3 ,OOf13 R13 -.9912 LS_ 4066.2 NS_ 197.0 SSA J2.7
S(,| 6LP2tS.1 SGZ 384.4 THA 178.43 ELI 354I .9 EL2 184.2 ALF 2.93
LAUNCH 0ATE NOV 29 1_8 FLIf#IT TIN[ 210.00 ARRIVAL DATE JUN 27 1969
HELIOCENTRIC CONIC DISTANCE 575.924
RL 147.55 LAL .00 LOL 66.85 VL 27.749 (;AL 7.42 ATL 86.77 HCA
RP 108.93 LAP -3.16 LOP 324.78 VP 37.521 GAP 6.60 A2'P 90°67 TAL
RC 116.435 GL 18.12 GP 4.27 ZAL 38.96 ZAP 150.Jl ETS 7.94 7_E
PLANE TOCENTR IC CONIC
C5 24.812 VHL 4.981 OLA 26.96 RAL 22.52 RAO 6568.0 VI[L 12.091 PTH 2.16 VHP 5.036 DPA -1.39
LNCH ATMTH LNCH TIME L-| TIN[ INJ LAT INJ LONG [NJ RT ASC ZNJ A_q4TH INJ TIN[ F_ CST TIN
83.64 I 27 26 3758.96 -18.74 149.17 254.74 67.50 2 30 5 3159.0
96.36 3 12 44 3419.30 -18.72 124.19 254.73 67.49 4 9 43 2818,3
100.00 4 43 55 3125.53 -24.16 104.72 256.g0 71.84 5 36 1 2525.5
100.00 2 38 57 3526.96 -13.47 129.70 252.22 63.06 _ _7 44 2927.0
110,(30 7 10 57 2665.12 -32.30 72.25 259.37 78.15 7 35 22 2065.1
!10,00 2 28 24 3560.14 -6.19 127.89 247.91 56._2 3 27 44 2960.1
D|F-_'ER1ENTIAL CORRI[CTION$ NID-(J_IJRE E_ECUT|CN ACO.)RACY
SGT 6354.8 SGR 412.3 ,%3 683.2
RRT -.3298 RRF o,33_6 RIT" .9908
S_ 6368,2 R23 .00_ R13 -.9908
SGI 6356.3 SG_ 389_2 TH_ 178.77
T0£ 2.82_0 TRA 3.8463 TC3-2.0706 8_U .6885
ROE .2297 RRA -.2145 RE3 .1444 FAU .04537
FOE 3.3979 FRA 5.08g0 rc3-1.583o BSP 204(_
2.8343 (3RA 3.852_ BC3 2.0757 FSP -2506
257.95 SMA 128.98 ECC .19249 INC 3.2272 Vl ]0.196
145.28 TAP 43.23 RCA 104.15 APO 153.81 v2 3,|.790
124.55 ETE 175.79 7AE 88.01 ETC 166.55 CLP-150.39
RAP 354.50 ECC 1.4083








ST 3586.6 SR 277.5 SS 1911.8
CRT .7335 CRS -.7076 EST -.9993
LSA 4068.8 HSA 200.3 SSA 12.8
ELI 3592.4 EL2 188.3 ALF 3.26
LAUNCH DATE NOV 29 1968 FLIG_4T TI_ 212.00 ARRIVAL CAT( JUN 29 1969
HELIOCENTRIC CONIC DISTANCE _l,B_
RL 147.55 LAL o00 LQ. _oB5 VL 27,733 GA_ 7,73 AZ_ 85,74
RP 108.91 LAP -3,22 LOP 327,94 VP 37,_|3 GAP 7,06 A2'P _0,_0 TAL
RE 119.823 GL 17.77 GP 4.02 7AL 38.25 ZAP 152.26 ETS 8.LP_ ZAE
PLANE TOCENTR IC CONIC
C3 26.218 VHL 5.120 OLA 28.88 R_LL 23.32 RAO 6568.1 Vl[L 12.149 PTH
LNO4 A_TH LNO4 TIN[ L-; TIN_ INJ L_T ZNJ LONG INJ RT ASC
84.09 I 34 18 3760,78 -18.33 149.13 256.42
95.91 3 12 J? 3443.69 -18.31 125.98 256.42
100.00 4 50 0 3129.76 -24.0? 105.00 258.72
100.00 2 39 16 3549.95 -12,76 131.03 253.73
110,00 ? 15 19 2674.?7 -32.16 72.98 261.22
110.130 2 30 26 5577.70 -3,53 128.81 249,42
DIFFERENTIAL EC_EE T IONS
TD( 2.9235 TRA 4.0_ TE3-I .9922 8AU .699_
ROE ,2547 RRA -.2015 RE3 ,1308 rAu ,04000
rOE 3,1720 FRA 4.8461 r(3-J .3208 BSP 20886
BOE 2.9346 _qA 4.0716 8E3 | ,9_4 FSP -_307
261.11 MA 1_.87 ECC .19678 IN(: 3.2595 Vl ]0.196
144.60 TAP 45.71 RCA 103.5! APO 154.23 V2 34.794
123.56 ETE 176,01 ZAE 89.06 ETE 166.34 ELP-152.53
2,18 _ 5.287 DPA -1.20 RAP 355.54 ECC 1.4315
]NJ A2_4TH ZNJ TINE PO C$T TIN INJ 2 LAT INJ 2 LONG
67,29 2 36 58 3160,8 -?I .25 141 .63
67.28 4 9 41 2843.7 -21.24 118.38
71.72 5 42 10 2529.8 -26.34 96.94
62.74 3 38 26 2950.0 -16.32 124.04
77,75 7 59 53 2074.8 -33.52 64.01
56.21 3 30 4 2977.7 -9.93 122.49
ORBIT DETERNIkLATION ACCU_AC_
ST 3624.4 SR 295.4 SS 1830,3
CRT .7584 ERS -.7336 EST -.9993
LSA 4065.9 NSA 205,3 SSk 12.8
ELl 3631.3 EL2 192.2 ALF 3.5_
NID-COURS_ E_CUTION ACCURACY
SGT 64?0.6 _R 406,8 SG3 627.7
Rift -,2579 RR_ -.2586 R1T .9903
8483.4 R_3 .00_3 R13 -.9903
SC,I 6471.5 .%2 393.0 THA 179.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69_
LAUNCH DATE NOV 29 1969
H[LIOC[NTRIC CONIC
RL 147.55 LAL .0(3
RP 108.90 LAP -3.27
RC 121.2D6 GL 17.39
PLANETOCENTRIC CONIC
C3 27.784 VHL §.271
LNCH AZNTH LNCH T]l_
#4.71 I 42 37
95.29 3 10 32
I00.OO 4 56 44
1130.O0 Z 39 6
110.00 7 _ 2
110.00 Z 32 17
FLIGHT TINE Zi4.00 ARRIVAL CAT[ JUL 1 1969
0TSTAN(E 587,678
LOL 66.85 VL 27.717 GAL 8.07 AZL 86,71 PICA 264.28 SMA 128.76 ECC .20145 INC 3.2909 Vl 30,1 96
LOP 331.11 VP 37.505 GAP 7.54 ATP _.]3 TAL 14].9(] TAP 48.|8 #CA 102.R2 APO 154.69 V2 34.798
GP 3.80 7AL 37.53 ZAP 154.28 ET$ 8.52 ZAE 122.67 ETE 176.21 ZAC 90.22 ETC 166.33 CLP-154.§4
CLA 28.77 RAL 24.14 RA0 656_.1 VIEL 12.21] PTH 2.19 VHP 5.552 DPA -.94 RAP 356.67 £CC 1.4573
L-I TIME INJ LAT INJ LONG INJ RT A,S_ INJ A_4TH INJ TINE PO CST TIM INJ 2 EAT INJ 2 LONG
3758.97 -17.88 148.80 258.17 67.09 ? 45 15 3159.0 -20.P3 141.33
3474.34 -17.87 127.94 258.|6 67.08 4 B 27 2874.3 -20.82 120.47
3132.94 -24.00 105.21 260.63 71.62 5 48 57 2532.9 -26.29 97.16
5575,61 -11.95 112,51 255.28 62.40 3 38 41 2975.6 -15,56 125.57
2684.27 -32.02 7].69 263.15 77.35 8 4 46 2084.3 -33.43 64.74
3597.04 -4.80 129.83 250.98 56.11 3 32 14 2997,0 -9.22 123.53
OIFFERENTIAL CCRRECTIONS MIO-COURSE EXECUTION ACCURACY
TOE 3.O210 TRA 4.2979 TC3-I.gO39 BAU .7086 SGT 6575.8 SGR 405.0 SG3 577.6
ROE .2794 RRA -.1886 RC3 .1180 FAU .03_]7 RRT -.1882 RRF -.|876 RTF .9_99
F0£ 2.9678 FRA 4.6]02 FC3-1.O927 BSP 21310 ,5/._ 6586.i 1_3 .OGO9 R13 -.9899
B0E 3.0339 8RA 4.3OL_3 BC3 I .9(]76 rsP -2125 .%1 6574.2 $62 395.8 THA 179.34
LAUNCH OATE NK_V 29 1968 FLIGHT TINE 216.O0 ARRIVAL BATE
PIELIOC[NTRIC CONIC 0ISTANCE 59].491
RL 147.55 LAL .00 LCL 66.85 VL 27.700 GAL 8.43 A2'L 86.68 H_A 267.44 SMA 128.64 £CC .L_3652 IN( 3.3222
RP 108.89 LAP -3.32 LOP 334.28 VP 37.497 GAP 8.05 A_rP 90.J5 TAL 143.19 TAP 50.63 #CA 102.07 APO 155.20
RE 123.581GL 16.99 GP ].60 ZAL 36.79 ZAP 156.20 £T$ 8.87 Z_ 121.87 ETE 176.39 ?AC 91.48 ETC 166.32
PLANETOCENTRIC CONIC
C3 29.534 VHL 5.434 0LA 28.63 RAL 24.98 RAO 6568.2 VlEL 12.284 PTH 2.21 VHP 5.830 OPA -.62 RAP 357.89
LNCH AZHTH LN(H TIME LoI TINE INJ LAT INJ LONG |NJ RT A,_ INJ AT'NTH INJ TINE PC) CST TIM INJ 2 LAT
85.56 I 52 55 5751.76 -17.40 148.05 259.98 66.89 2 55 27 3151,8 -20.38
94.44 3 6 36 3512.O6 -17.59 130.49 259.97 66.88 4 5 28 2912.1 -20.37
100.00 5 3 39 3135.45 -23.95 105.38 262.63 7J.55 5 56 14 2535.4 -26._4
100.00 2 38 33 _oO5.60 -I1.07 134.11 256.86 62.05 3 38 57 ]003.6 -14.72
110.00 7 25 5 2693.70 -31._ 74.38 265.16 76.96 8 9 59 _]9].7 -33.55
110.00 2 33 56 3618.11 -4.00 I_0.94 232.59 56.02 3 34 14 3018.1 -8.43
DIFFERENTIAL CCRR£CTIONS NIO-COUR_E EXECUTION ACCURACY
TOE 3.1_B TRA 4.5439 TC3-I.8048 BAU .7J58 S_T 6668.3 _ 4(]0.4 SG3 552,7
ROE .]039 RRA -.1755 RC] .1059 FAU .d3042 RRT -.1207 RRF -.1193 RIT .9894
FOE 2.7864 FRA 4.4394 rE3 -.B916 B.SP 21624 ,_ 6680.3 _3 o.0005 R13 -.9894
#OK 3.13_6 BRA 4.5473 BC3 1.8079 FSP -1951 S61 6668.4 S62 397.5 THA 179.58
ORBIT DETERRINATION ACCURAC¢
ST 3652.8 _ 311.8 SS 1754.2
CRT .7772 CRS -.753] CST -.9993
LSA 4058.9 MSA 206.0 sSA 12.#














ST 3675.7 _ 326.6 SS 1685,0
CRT .7917 CRS -.7688 CST -.9993
LSA 4051.3 MSA 20#.5 SSA 12.8
ELI 3684,# £L2 199.0 ALF 4.04
LAUNCH D4TE NOV 29 1968 FLIGHT TIM( 21#.00 ARRIVAL DATE JUL 5 1969
HELIOCENTRIC CONIC 0ISTAN(E 599.254
RL 147.55 LAL ,130 COL 66.85 VL 27.682 GAL 8.83 AZL 86.65 HCA 270.60 SNA 128.52 ECC .21203
RP 10#.87 LAP -3.35 LOP 3]7.45 VP 37.489 GAP 8.55 AlP 89.96 TAL 142.46 TAP 53.07 RCA 101.27
RE 125.94# GL 16.57 GP 3.42 ZAL 36.04 ZAP 158.02 ETS 9.26 ZAE 121.14 ETE 176.55 7AC 92._3
PLAN(_TOCENTRI( CONIC
C3 31.490 VHL 5.612 CLA 28.48 RAL 25.84 RA0 656_.3 VEL 12.364 PTH 2.23 VHP 6.12] OPA -.23
LN(M A_NTH LN(H TIM_ L-I TIME INJ LAT INJ LORG INJ RT AS_ INJ ATNTH INJ TIME PO CST TIN
#6.80 2 6 36 3734.57 -16.88 146.56 261.#4 66.72 3 8 51 3134.6
93.2Q 3 0 2 3561.44 -16.87 133.88 261.84 66.71 3 59 24 2961.4
1(30.00 5 11 39 3137.58 -23._(3 105.52 264.70 71.49 6 3 56 2537.6
1OO.OO 2 37 41 3633.67 -10.10 135,62 258.48 61.72 3 38 15 _0]].7
110.OO 7 30 25 2703.14 -31.73 75.O8 267.23 76.57 8 15 29 2103.1
110.0_ 2 35 24 3640.87 -3.13 132.13 254.24 55.94 3 36 4 3040.9
INC 3.3533 Vl 30.196
AF_, 155.77 v2 34.90#
ETC 166.31 CLP-JSB.28
RAP 359.19 ECC 1.51#?








TOE 3.2173 TRA 4.7997 TC3-1.703# BAU .7184
ROE .3283 RRA -.1619 RC3 .0946 FAU .02654
roe 2.6183 FRA 4.2652 FC3 -.7241BSP 21988
80£ 3.2341 BRA 4.8024 BC3 1.7065 FSP -1802
LAUN04 OATE NOV 29 1968
HELIOCENTRIC CONIC
RL 147.55 LAL .0(3 LOL 66.63 VL 27.664 GAL
RP 108.83 LAP -3._ LOP 340.62 VP 57.481 GAP
RC 128.306 GL 16.13 GP
PLANETOCENTRIC CONIC
CRBIT DETERMINATION ACCURACY
ST 3686.7 SR 340.0 SS 1618.4
CRT .8032 CRS -.7811CST -.9993
LSA 4015.1MSA 210.6 SSA 12.7
ELI 3696.9 EL2 202.0 ALF 4,25
MIO-CO_R.E E_ECUTION _CCURACY
SGT 6747.8 ,S_ 398.8 5G3 491.5
RRT -.0559 Rg¢ -.0537 RTF .9890
6759.6 R23 o.0018 RI3 -.9890
SGI 6747.8 5G2 398.2 THA 179.81
FLIGHT TINE LP'_O._ ARRIVAL CATE JUL 7 1969
DIST/_E 604.963
9.25 AZL 1_16.62 _ 275.77 SNA 128.]9 £CC .21802 INC 3.3#44 Vl 30.106
9.09 421= 89.78 TAL 141.75 TAP 55.50 RCA 100.40 APO 156.39 V2 _4._15
3.25 ?AL 35.27 ZAP 159.76 [T$ 9.70 ZAIE 1213,47 £T£ 176,70 7AC 94,25 ETC 166.30 CLP-ITO.02
(3 33.683 VHL 5.804 0LA 28.31 RAL 26.70 RAO 65_.3 V1EL 12,452 PTH
INJ LONG INJ RT AS( INJ Ai_4TM INJ TIME
140.11 263._ 66.P,,B 3 43 #
142.52 263.54 _o2| 3 32 32
105.66 _.84 71.43 6 11 57
137.63 260.14 61.39 3 37 40
75.78 269.37 76.18 _ 21 13
133.40 Z55.93 55.88 3 37 45
NlO-_ EXECUTION ACCURACY
SGT 6817.4 ,_ 397.7 SG3 454.1
RRT .0064 _ .0092 RTr .9886
6829.0 R_3 .0029 RI3 .9886
5_i 6817.4 $62 397,7 THA .02
Uw-J_ ATNTH LNCH TIME L-I TIl( INJ LAT
90.00 2 42 21 3646.83 -16,81
90.OO 2 31 9 3683.10 -15.83
IOO.00 5 19 37 3139.59 -2].86
1OO.OO 2 36 34 ]663.57 -9.07
110.00 7 36 1 2712.65 -31.5B
IIO.GO 2 36 40 5665.27 -2.20
DIFFERENTIAL CORRECTIONS
TOE 3.3148 TRA 5.0706 TC5-1.5977 _AU ,7204
ROE .3527 i_'A -.1476 RE3 .0840 FAU .0_'_60
FOE Z.4666 FRA 4.11[]O FC3 -.5808 BSP 22307
_OE 3.3335 BRA 5.0727 BC3 1.5999 FSP -1666
2.25 VHP 6.433 0P4 .20 RAP .56 ECC 1.5543








ST 3690.# SR 351.8 55 1556.5
CRT .6124 CRS -.7911CST -.9993
LSA 4015.3 MSA 212.4 SSA 12.6
ELI 3701.9 EL2 204.5 ALF 4.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69_
LAUNCH CATE NOV ](] j96_1 FLIGHT TIMI[ 7['}._[]
PIELICwCENTRIC CONIC OISTANCE 127,751
RL 147.52 LAL -,0(] LL'hL 67._6 VL [5,463 GAL 3l ,21 ATL 87.39 HEA 34,06 SMA
RP It17.STLAP 1.46 LOP l[31.89 VP 30,122 CAP -52.98 AZP 87.84 TAL ]7].68 TAP
RE 89.765 CL :1.83 CP --.56 ZAL 63.99 ZAP 35.54 ET5 177.58 ZAE 131 .69 ETE
PLANE TC%CENTRI C CC$,1ZC
C3 3_7.74g VHL I8.91A CLA 3,_2 RAL 2.84 RAO 6572.0 VEL _1.8_7 PTH 3,23 VHP
ARRIVAL CATE FEE B 1969
85.07 ECC .81A12 INC ?.6112 Vl 30.202
205.74 REA lS._l APO 154.32 V? 35.?29
185.50 7AC 53.59 ETC t60.15 CLP 35.53
29.412 CPA -18.9_ RAP 320.98 ECC 6.8876
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO (ST TIM INJ 2 LAT INJ Z LONG
90.00 6 32 46 ?_18.37 -28.}O B9.75 269.29 _B.B4 7 21 14 2308.4 -78.16 _I.0H
_l'.OO 19 18 35 5352169 27.70 744.14 265.B7 B3.90 20 47 48 475?.7 _6.57 ?35.66
100.00 7 55 36 2641.15 -29.88 70,i3 269.3_ _8.95 8 39 37 _Z)41.? -29.70 61.33
i_0.00 20 3_ 26 5095.14 _9.28 225.01 Z65.6B _3,68 _2 3 21 4495.1 28.09 E16.40
110.00 9 7 18 2416.76 -34.18 53.17 ?69.40 89.26 9 47 35 1816.8 -33.90 43.94
llO.00 21 43 14 4892,29 33.5_ L_09.03 265.10 83.0_ 23 4 46 4797.3 32.22 200.05
OIFFER_NTIAL CL-_ARECTIONS MIC-_0URS_'_TOTION ACCURACY _[T CETERMINATION ACCURACY
TCE_.919('J TRA-_.I844 TC3 :.1093 _AU .5241 S6T 829,2 _ 4_6.4 _3 23.7 ST 342.3 _ 40B.6 55 341.7
ROELI.3326 RRA .6942 RE3 -.008) FAU .01099 RRT -;0376 _ = .0334 RTF -.6210 CRT .7137 CR5 .7733 CST .9943
r0E .3d26 FRA .748i FC3 -._266 BSP 1997 .e_,B 9A6.5 R_3 ._i:_13 .6211 LSA 592.2 MSA 223.4 SSA 14.O
BCE 1.6188 BRA 2.29L>0 BE3 1_96 FSP -48 ,_(,I _9.5 ,S_ 45_.9 THA 17B:_{] ELI 494.9 EL2 197.9 ALF 52.OO
LAUNCH CATE NOV:3(]'I96@: fLIGhT YiI_IE 72.O0 ARRIVAL OATE FEB ID 1969
HELIL'X_ENTRIC CL_I/ OlSTAEE 133.13§ '
RL 147,_2 LAL ;.OO LOi.. 67.86 VL i6.Z65 GAL 29.69 AlL _7._0 HCA 37.30 S_WA 86.47 ECC .7_B32 IN(: 2.6952 Vl 30.202
RP I07.55 LAP 1.63 LOP 105.13 VP _,§49 G_P _50.6_ _lP 87.86 T_L 170.76 TAP_Jd.06 REA I_.31 A_ 164.64 V2 35.235
RC 87.555 GL 2.10 GP -.57 ZAL 62.62 ZAP 34.D0 ET5 177.60 Z_E 131.57 ETE I_5,_8 ZA( 55.22 ETC 160.62 CLP 34.00
PLANET_ENTRIC CL'_IC
C5328.762 vHE 1B,132 PLA 4.02 RAL 3.99 RA0 6571.8 VEL 21.21_ PTH 3._0 VMP 2B.359 CPA -18.50 RAP 322.71 EC( 6.4106
L_(_M A/MTH LNCM TIME L-I TIME INJ LAY INJ LONG INJ RT A_C INJ A_,ITH INJ TIME PO CST TIM INJ _ LAT INJ ? LONG
90.00 6 31 24 2924809 -_B,_7 90.gO 270.16 88,27 7 20 B t324.! 82_2| _2.23
9(3.00 19 29 II 531B.57 27.43 241.68 _6_.93 82.69 2'0 $7 50 4718.6 26.14 233.25
100.00 7 54 37 2655.65 -29._5 71.21 210.21 88.39 8 38 53 2055.6 -29.76 67.40
lO0.O0 _ 4B 39 506).24 29.01 2_2t.60 26_.70 82.44 22 13 1 4462.2 27.66 214.06
II0;00 9 7 II 242_.55 -34.16 _4.09 170.34 "@B_TZ 9 47 )9 I_Z@;5 -33.96 44.86
iJO.O0 2j 5_ 34 a_6_.)i 33.27 _06.11 26_.I_ _81L_d 2313 37 4_62;I 3].77 i97;8i
ClrFERIENk)AL _C_ECTYCN5 ............... "Rf0S-CO0_ EX£CI_f(_IN _C(URACY ORBIT DETER_INAHON ACCURACY
TOE -.924B TRA-2,L:_62 TC3 -_)167 BAU .5146 S_T 867.7 _ 46_._ ,_3 _5.5 ST }59.9 SR 413.5 55 357.6
_6LI.Ag27RR) .673_RC3 _._9_ FAU .01i0i : RRT _,0_IORRF .0338 RTF -.639_ CRT = .71P]-CRS .7741 CST .9941
r0E .39B5 F_A .7757 FC3 -.0290 8SP 2133 SO0 983.1 R23 .OOOO RI3 .6398 LSA 612.B MSA 229.5 SSA 14.3
80E 1.589_ 8RA 2.}0f_ 8C3 .)171 FSP -53 Sol B67.9'S(,2 461.7 THA 178.38 ELl 508,_ Ek_ _05.6 ALF 50.53
LAUNCH OATE NC,v 30 196H FLIGHT TiME 74.00 ARRIVAL CATE FEE I? 1969
HELIC(ENTRIC CONIC 0/STANCE 138.646
RL 147,$2 LAL -.00 L_'_- 67.H6 VL 17.019 GAL 2d.30 AZL _7.73 HCA 40:':_'SMA 87.91 ECC .76734 INC 2.7676 Vl 30.?0?
RP 107.53 LAP i.8[I LOP 108.37 VP 30.963 GAP -48.4_ AZP _7,_ TAL I69._5 TAP ?]_.39 RCA _._ APO 154,_3 V2 35._40
RC _5.353 6L ?.39 cP -.5_ 7_L 61.30 7AP 3?.49 ET'S i77.62 ZAE 1_1.5_ ErE 186.28 ZAC 56.88 ETC 161.0B CLP 32.49
PLANE TO_ENTRIC CONIC
C_v_?L?00_VHC ):_3_8 CLA 4,_i RAL= 5.10: RAC 6571.7 VEL'L_I.58_ PiH 3.i7 VHP 27.34? CPA -18.00 RAP 37_.46 EC( 5.9749
LNCH A_MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJRT AS( INJ ATMTH INJ TIME PO CST TIM INJ ? LAT INJ Z L,mN6
90.00 6 29 53 7939,08 -28.23 91.99 ?70.94 87.7? 7 I_ 5? 2339.1 -28.25 _3.33
_1800 19 39 33 5_84.18 27.11 _39.22 ?65.0? 81.50 21 7 37 4684.2 25.66 231]._5
IDO.00 7 53 ?9 7669.47 :29.H2 72.23 _71.01 :7.85 B 37 59 L_069:4 -?9.HO 63.43
I00_00 20 5_:3_ 5029_0_ _8768 2L_.19 ?65,65 81.L:_I ?? 27 27 4429.1 27.17 211.71
liD.DO 9 6 55 2439.61 -34,14 54,96 271.18 88"21 9 47 35 1839.6 -34.01 45.7_
II0.O0 ?? I 42 4831.65 3Z.95 204_40 264.84 80.34 23 22 13 4231.6 31.27 195.5H
CIFFERENTI_C:_ORRECi_L-_NS " " MiO-COU_)(£_COTION_CCURACY L_IT OETER_MINATIL'W_I ACCURACY
TCE -.9313 TRA-_L22_6 TC3 _.I744 _AU ,504H SOT 9_I_.I _ 467.4 S/..,3 27L5 sT 37815 SR 417.9 SS 373.9
RcELI.25_7:RRA , .65_7:RC_ _.1110_ FAU .01104 RR?=-.O_ _D341RTF -.6579 CRT .7106 CRS .775_ CST .9939
rOE .4148 FRA ._038 FC3 L.0316 BS_ 226_ SOB I_21.3 R_3 -,0001 RI 3 ,65_0 LS_ 634.1 MSA 235.4 SSA 14.5
8_6 ] .56i0BRA 2;3222 BC3- :1249 F._° -68 SOl _X38.3 -._ A66.9 THA 178.48 EEl 521 .9 EL? _l 3._ ALF 4:.97
L_L_CH 0ATE NOV 30 196_ ARRIVAL CATE FE_ 14 1969FLI6_T _IME 76,00
HELIOCENTRIC CLINIC CISTANCE 144._7_
RL 147,5_ LAL -._l LOL 67.86 vL 17.72H GAL 27.00 ATL 87.17"KA 43.79 S_A 89.37 ECC
RP 1_7.$2 LAP 1.96 LCW_ 111.61 VP 31.364 GAP -46.29 AZP 87.915 TAL 16B.93 TAP
RE B3,15_ GL÷ :2._fl 6P -.60"/AL 60,02 7AP 3i.CLO ETS 177.63 "ZAE i3i.53 ETE
PLANE TC(ENTRIC CC'NIC
d3"_YS.080:VHL 16.6_60LA 5._9 R_[ 6.i7 RAO 6571,_ vEL 19.985PTM': 3.14 VHP
LNC._ AZMT_ LN_H TIME L-I TIME INJ LAT INJLCIW6 INJ'RT ASC INJ A_TH
_I.0_ 6 _8 13 295_._ 828.19 93.03 2_].6_ 87.2_1
90.00 :9 49 41 5249_4_ 26.74 ?36.74 _65.84 80,31
IGO.OO ? 5_ 12 _q._2_7 -29.78 73,2_EI 271,71 fl7.34
IOO,00 2i 8 24 499_C'5_ 28.31 217.77 26_.54 -79.98
llO.O0 9 6 30 2419]95 -34.12 65.77 27j.93 87.73
I'10.00 22 10 35 4800._6 37.57 _02.07 _64.6_ 79.01
01FFE_NTIAL C_RECTICN$ ._ MIC_Cc_"EXECUTICI_ ACCURACY
fbE--.937i: t_AL_.Z._g_ TC3-.1373 BAU .4938 SOT 9@9._'SOR 471.9 S63 79.1
_(3£81.2126 RRI .6710 Re3 :.0123 rmu .01i09 _h_T :,03_f_'i_r : .03=3 RTF -.6755
rbE .4313 FRA .83_38rc3 -.0345 85.° 2416 Soe I_60.4-R_3 ;.01102 R13 .675_
80E 1.5325 8RK _.337_ BE3 .13_8 FSP -6A Sol 949.9 So2 471 .5 THA 178.56
73636 INC 2.831_ Vl _.202
212.72 RCA 23.56 APO 155.18 v? 55.245
186.69 7at 58.56 ETC 161.51 CLP 31.O0
26,359 CPA -17.48 RAP 3_6.22 EC( 5.5765
INJ TIME PO (ST TIU INJ ? LAT INJ ? LL-NN6
7 17 26 _353.3 -28.Z8 84.37
21 17 11 4649.5 25.13 ?_.a5
36 55 2082.5 -?9.84 64.39
2? 31 39 4395_6 26.6_ 209.37
9 47 ?0 185_.0 -34.05 46.5?
23 30 36 4Z00,9 !50.72 193.35
ORBIT CETERMINATIC_ ACCURACY
5T 397.7 SR 421.7 55 39(U.5
CRT .7091CR5 .7759 CST .9936
: LSA 655.9 MSA 741.0 SSA 14.7
ELI 536.0 EL_ 220.6 ALF 47.37
=
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JPL TM 33-99 EARTH,VENUS TRAJECTORIES (VOL. 4. |968-69
LAUNCH CATE NOV 30 I968 FLIGHT TIME 78.00 ARRIVAL CA TE FEB 16 1969
HELIOCENTRIC CONIC
RL 147.57 LAL -.00
RP 107.51 LAP 2.1]
RC 80.975 GL 2.99
PLANE TO(ENTRI{ CONIC
C3 Z55.9l? VHL 15.997
LNCH AZMTH LN(H TIE
90.00 6 26 Z3 ?966.92
90.00 |9 59 _7 5214.40
IO0.O0 7 50 45 2694.8!
JOO.OO ?I 17 56 496|.74
1J0.00 9 5 55 2459.59
llO.O0 ?? 19 J6 4769,72
DIFFERENTIAL CORRECTIONS
TOE -.9479 TRA-?.?TJ8 TC3 -.|402 8AU .48LP2
R0£-I.I??3 RRA .6087 RE3 -.DI}9 FAU .Dill5
FOE .44_? FRA .8612 FC3 -.0377 BSP 2§79
60£ 1.5045 BRA ?.3fl|9 8C3 .I409 FSP -70
DISTAN(£ I50.074
LC_ 67.86 VL 18.396 GAL 25.79 AZL 87.1I PiCA
LOP J14.86 VP 3I.TfiJ GAP -44.29 ATP 88.03 TAL
GP -.62 7AL 58.80 ZAP 29.54 [TS |77.64 74£
0LA 6.36 RAL 7.|8 RA0 6571.5 VEL |9.422 PTH
L-I TIME IN| LAT IN| LONG IN| RT A,_C IN| AA'IWTH IN| TIME
-78.14 94.02 272,?I 86,70 7 Ifi _0
76.31 234.26 26fl.7l 79.14 21 ?6 3?
-29.74 74.11 272.3| 66.86 8 35 40
?7.89 215.34 265,36 78.77 ?2 40 38
-34.09 56.52 272.58 87.29 9 46 55
32.15 199.74 264_34 77.70 23 38 46
MI0-COUR._[ EXECUTION ACCURACY
5GT g_Z.B SGR 475.8 ,_,3 3J.9
RRT -.0379 _ .0343 RTF -.6924
Sf_ |100.9 _3 -.O003 RJ3 .6925




47.04 SMA 90.85 £CC .7105! IN( ?.8874
168.03 TAP ?I5.06 RCA ?6.50 4PO J55.39
J31.62 [TE I87.J3 ZAC 60.77 ETC I61.9_
3.I0 VHP 25.407 OPA -16.94 RAP 328.00 ?CO 5,Z1;7








ST 4J7.8 SR 4?fi.O SS 407.5
CRT .7076 CRS .7767 CST .9933
LSA 678.5 MSA Z46.? 5SA 14.9
ELI 550.7 EL? ?27.8 ALF 45.69
LAUNCH OATE NOV 30 1968 FLIGHT TINE 80.00 ARRIVAL OAT? FEB 18 1969
HELIOCENTRIC CONIC DISTANCE 155.877
RL J47.57 LAL -.OO LOt, 67.86 VL 19.024 GAL 24.65 k2'i.. 87.06 HCA 50.28 &WA 92.33 ECC .6_497 INC ?.9380 Vl 30.20?
RP J07.50 LAP 2.26 LCP JJ8.lO VP 32.J23 GAP -42.38 AA'P 88.12 TAL 167.13 TAP 717.42 RCA 29.09 APO I55.57 V? 35.753
RE 78.802 GL 3.3I GP -.64 ZAL 57.63 ?AP _).09 ET$ |77.64 ZA£ 13|.79 ET£ J87,58 ZAC 62.O0 ETC 162.32 CLP 28.09
PLANETCX:ENTR|( CONIC
C3 ?35.596 VHL |§.349 OLA 7.|2 RAL 8.J5 RAO 657|.4 Vl[L Jb.892 PTH 3,07 VHP _4.485 0PA -16,38 R_P 329,79 ECC 4.8773
LNCH AZMTH LNCH TIN? L-I TIME |NJ I._T IN| LONG IN| RT ASC IN| AANTH IN| TIME PO CST TIM IN| 2 LAT IN| ? LONG
90.00 6 ?4 23 2979.82 -28.09 94.96 272.70 86.24 7 |4 3 2379.8 -78.3J 86.30
90.00 :20 9 2l 5178.91 25.83 231.78 265.5| 77.98 El 35 40 4578.9 23.92 ?23.63
100.OO 7 49 8 ?706.47 -29.70 74.98 272.82 86.4! 8 34 J5 2J06.5 -_9.88 66.18
100.00 Zl 27 17 4927.49 27.4J 2J2.9! 265.|3 77.58 22 49 25 4327.5 25.4? ?04.67
JlO.OO 9 5 |0 ?468.53 -34.06 57.2| 27_.|2 86.87 9 46 |9 |868.3 -34.|? 47.97
IlO.O0 22 27 45 4738.|9 3|.67 J97.41 264.00 76.40 23 46 43 4J38.2 29,47 I88.89
DIFFERENTIAL CORRECTIONS NI0-CGUR_WE EXECUT|ON ACCURACY ORBIT 0ETERNINATION ACCURACY
TOE -.95J9 TRA-Z.2958 TC3 -.J489 BAU .4716 St,.T |039.8 5GR 479.0 S(,3 34.4 ST 440.0 _ 4?7.7 SS 475.I
ROE-J.J3_O RRA .586| RC3 -.0|56 FAU .0|ILP'_ _T -.0_N_ RRF .0339 RTF -,7086 CRT .7069 CRS .7777 (ST .993?
FOE .4660 FRA .89|! FC3 -.0412 8SP _672 _ I|44.8 R23 -.O00B R|3 .7087 LSA 702.9 MSA 251.0 S$A 15.1
, 80[ 1.479i BRA ?.3695 8C3 .|497 FSP -76 54;1 J040.O S_2 478.6 THA |78.77 ELI 566.9 EL2 234.8 ALF 43.85
L/_UNCH CArE NOV 30 I_26F_ FLIGHT TIME 8_.00 _RRIVAL DATE _ FEB ZO 1969
HELIOCENTRIC CONIC
RL 147.57 LAL -.00
RP 107.49 LAP ?.40
RE 76.644 GL 3.64
PLAN_TO(ENTRIC CONIC
C3 216.963 VHL 14.730
LNCH AZMTH LNCH T_
90.00 6 ?? 13
9O.0O ?0 18 54
1OO.OO 7 47 ?1
100.00 ?I 36 26
_lO.O0 9 4 15
110.00 ?? 36 1
DIFFERENTIAL CORRECTIONS
TOE -.9669 7RA-2.._54 TC3 -.J589 BAU .4637
ROE-I.0917 RRA .5632 RE3 -.0175 FAU .Oil?6
FOE .4850 FRA .9L:_4 FC3 -.0449 8SP 26_0
BOE 1.4583 8RA ?.3926 8C3 .J599 FSP -8|
DISTANCE 16J.8_0
LOL 67.86 VL 19.6J5 GAL 23.58 AZL 87.0? HC_ 53.53 SMA 93.82 £(C .65968 IN( ?.9847 Vt 30.Z0_
LOP IZl.35 VP 32.479 GAP -40.57 AZP 88.73 TAL 166.85 TAP 219.78 RCA 31.93 APO I55.77 v2 35,255
GP -.66 ?AL 56.50 ZAP 26.67 ETS I77.67 ?AE J37.03 £TE J88.07 ZAC 63.75 ETC 167.69 CLP 76.66
CL4 7.87 R_L 9.07 RAO 6571.2 VEL 18,397 PTH 3.04 VHP 23,59| CP_ -15.80 R_P 331.58 ECC 4.5707
L-I TItAE IN| LAT IN| LONG IN| RT A.'_W_ IN| AZIATH IN| TIME PO CST TIM IN| ? LAT IN| 2 LONG
Z997.07 -28.03 95.85 273.10 85.79 7 12 5 7392.1 -28.37 87.Z0
5142.96 75._0 229.28 265.25 76.84 21 44 37 4543.0 ?3.24 ??].Z?
7717.48 -29.65 73.79 273.23 85_98 8 3? 38 2117.5 -29.89 67.00
4892.79 26.88 210.47 264.84 76.40 22 57 59 4?92.8 ?4.74 702.37
?476.80 -34.02 57.86 273.57 86.49 9 45 3? _876,8 -34.14 48.61
4706.?3 31.I3 J95.08 263.60 73.JI 2354 ?8 4106.2 78.77 ;86.67
MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATLONA<COR_CY
_GT |092,9 _ 481.5 S(,3 37,| ST 465,5 SR_ 4K_.8 }S 443.8
RRT -.0344 RRF .0330 R7F -.7240 CRT .7075 CRS .7789 CST .993I
5G_ J194.3 R_3 _.fl0,32 RI3 .7241 LSA 730.1MSA ?55.3 _SA 13.3
SGI J093.0 S_2 481.? THA 178.9_ ELI 565.8 EL? 24J.4 ALF 41.78
LAUNCH OAT? NOV 30 1968 FLIC_AT TIME 84.00 ARRIVAL 0_T£ F£8 ?? _969
FELIOCENTRIC CONIC DISTANCE |67.868
RL 147.52 LAL -.00 COL 67.86 VL 20.J71 GAL LP'Z.56 AtL 86.97 HCA 56.78 5MA 95.3J ECC .63484 IN( 3.0_66 V! 50.?0?
RP 107,48 LAP 2.53 LOP J_4,60 VP 32.820 GAP -_wg.83 42'1= 88.34 TAL |65.38 TAP _LP'Z.16 R(A 34.80 _PO 155.8_ V? 35.257
RE 74.503 GL 3.99 GP -.68 ZAL 55.43 ZAP 25.26 £TS J77.60 2AE 132,35 £T£ |88.57 7_( 65.5_ ETC 163.05 CLP ?5.25
PLANETOCENTRIC CONIC
C3 J99.812 VHL J4.|35 OLA 8.62 RAL 9.94 RAO 657J.| V[L J7.9_0 PTH 3.00 VHP 22,723 OPA -15._0 RAP 333.]8 £CC
LNuT,,HATMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT A_C IN| A_'MTH IN| TIME PO CST TIM IN| ? LA T IN| ? LONG
g0.00 6 19 50 ]003.63 -27.97 96.69 273.39 85,37 7 9 54 2403.6 ,?8.3? 8_.05
90.00 _ 28 14 5106.52 24.71 226.77 264.94 75.7| ?| 53 ?0 4506.5 27.50 718.80
100.00 7 45 LPZ 27?7.77 -29.59 76.55 273.54 85.59 8 30 50 7127.8 -?9.89 67,76
tO0.O0 21 45 Z3 4857.6| 26.29 _.0'2 264_48 75.?4 _3 6 ?1 4257.6 _4.00 )99,96
]10.00 9 3 9 2484.34 -33.9 ¢) 38.44 273.91 86.15 9 44 34 J884.3 -34.)5 49.70
]10.00 22 44 5 4673.81 _.54 192.73 _63.|3 73.84 ?4 | 59 4073.8 ?8.0? 184.44
DIFFERENTIAL CORRECTIONS MI0-COUR._ EXECUTION ACCURACY ORBIT O_TERMINATION ACCURACY
TOE -.8889 TRA-Z.?606 TC3 -.1507 8AU .4059 _T |08J.7 ._ 483.6 SG3 39.6 ST 455.3 SR 43Jj6 SS_ =453.9
ROE-I.0522 RRA .5389 RC3 -.0198 FAU .01|86 RRT -.05_ RR_ .037_ RTF -.74_4 cRT .6883 CRS ".77_5 CST .9903
FCE .4933 FR_ .9431 FC3 -.05|4 8SP 4820 S(,8 1184.9 R23 .OJIO R!3 .74_) LSA 728.9 MS_ 761:0 SSA 14.9
BOE 1.3774 8RA Z.3239 6C3 .1519 FSP -If0 SG! 1082.1SG? 48?.8 THA 178.34 EL! 576,6 EL? 74[.? ALF 42.78
?69
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69b
LAUNCM CATE NOV 30 1968
HELIOCENTRIC CONIC
RL 147.52 LAL -.00
RP 107.48 LAP 2.66
RC 72.381 GL 4.35
PLANE TOqCENTRIC CONIC
C3 184.129 VHL 13,569
LNCH A?MTH LNCH TIIWE
90.00 6 17 16
90.00 20 37 27
100.00 7 43 12
I00.00 21 54 12
110.00 9 1 53






20.694 GAL 21.59 AZL 86.93 HCA 60.02 SMA
35.145 GAP -37.17 4ZP 88.47 TAL 164.53 TAP
54.40 ZAP 23.86 ETS 177.53 2AE 132.76 ET£
0LA 9.36 RAL







ARRIVAL CATE FEE 24 1969
OIFFERENTIAL CORR£CTIONS
TOE -.9532 TRA-2.3375 TC3 -.170S BAU .4231
RO£-I,0116 RRA .5161 RC3 -.0220 FAU .01167
FOE .5196 FRA .9817 FC3 -.0549 BSP 3612
BOE 1.3899 BRA 2.39_ BC3 .1719 FSP -104
96.80 ECC .61057 INC 3.0660 Vl 30.20?
224,55 RCA 37.70 APO 155.90 v2 35.25_
189.11 2AC 67.31 £TC 163.39 CLP 23._5
LAUNCH OATE NOV 30 1968
10.78 RAO 6511.0 ',/EL 17.477 PTH 2.96 VHP 21.984 0PJ -14.59 RAP 335.19 £CC 4.0303
[NJ LONG INJ RT A_ INJ AZIATH INJ Till[ PO CST TIM ]NJ 2 LAT INJ 2 LONG
97.50 273.60 84.98 7 ? 30 2414.7 -28.31 88.B6
224°25 264.57 74.61 22 I 56 4469.5 21.72 216.37
7?.ZB 273,76 85.21 8 26 49 2137,6 -29.89 68.49
205.56 264.08 74.09 23 14 34 4221.9 23.22 197.60
58.99 274.17 85.83 9 43 24 1891.3 -34.16 49.75
190.39 262.63 72.59 24 9 21 4040.9 27.22 182.22
MIO-COURSlE EXECUTION ACCURACY ORBIT 0£TERMINATIC_ ACCURACY
SGT 1173.3 ,_ 484.5 S_3 42.9 ST 502.2 SR 432.2 S$ 478,_
RRT -.0378 _ .033I R7F -.7544 CRT .7004 CR$ .7803 CST .9919
1269.4 R_3 .0013 R13 .7544 LSA 773.6 MSA 263.4 $SA 15,5
5G1 1173.5 ._ 484.1 THA 178.92 EL1 612.4 EL2 253.0 ALF 38.93
FLI_7 I"IME 88.00
OISTANCE 180.221HCLI(XENTRIC CONIC
RL 147.52 LAL -._ LOL 67.86 VL 21,186 GAL 20.67 AZI. B6.90 Pl_ 63.27 ._AA
RP 107.48 LAP 2.77 LCP 131.10 VP 33.455 GAP -35.58 A?P 88.60 TAL 163.69 TAP
RC 70.281 GL 4.7Z GP _,73 ?AL 53.43 ?AP 22.4B £TS 177.48 ?_E 133.25 ETE
PLANET(XENTRIC CONIC
C3 169,696 VHL 13.021 OLA 10.10 RAL 11.56 RAO 6_70.8 VEL 17.0_9 PTH 2.93 VHP
LN@ A?MTM LNCM TIME L-I TIME INJ LAT
90.00 6 14 28 _025.24 -27.84
_.00 20 46 ?9 5031.96 23.36
I00.00 7 40 49 2746.18 -29.49
I00.00 22 2 50 4785.65 24.95
110.00 9 0 24 2497.70 -33.93
llO.OO 22 59 4A 4607.50 29.I9
0IFFERENTIAL CORRECTIONS
TOE -.9652 TRA-2.3607 TC3 -.1800 BAU .4J21
RDE -.9716 RRA .4926 RC3 -.0244 FAU .01179
FOE .5403 FRA 1.0150 FC3 -.0602 8@ 3661
BOE 1.3695 BRA 2.4116 Be3 .1816 FSP -111
ARRIVAL 0ATE FEB 26 1969
_.28 ECC .56FR15 IN( 3,1029 vJ 30.202
_'_6,_ RCA 40.60 APO t55.95 V2 35.259
189.68 ZAC 69.11 £T£ 163.71CLP 2_,47
21.069 OPA -13.96 RAP 337.00 £CC 3.797_
INJ I_ INJ RT AS_ INJ ATNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG
_.L_ _73.7l 84.60 7 4 53 2425,2 -28.30 89.63
LP_I.P'Z L_64.15 73.53 22 10 21 4432.0 213.88 213.93
77.96 Z73.BB 84.86 8 26 35 2146.8 -29.89 69,17
_O3.O9 _63.63 72._ 23 22 _ 4185.7 22.3B 195.24
_9.40 274._ _.54 9 42 2 1897.7 -34.17 50.24
IBB.I_I _2.10 71.]6 24 16 31 4007.5 26.37 1813.O0
NI0-COI.I_ _XECUTION _CE3,J_CY ORBIT OETERMINATION ACCURACY
SGT 1229.8 _ 484.9 5(,3 46.3 ST 529.6 SR 432.4 SS 49_._
RRT -.03_0 RRF .0316 R1T -.7679 CRT .7010 CRS .7817 CST .991_
S_ 1321.9 R_3 .0002 RI3 .7679 LSA 803.1 MSA 266.3 SSA 15.7
S_t 1229.9 SG2 484.5 THA 179.06 ELI 633.2 EL2 257.9 ALF 36._8
LAUNCH 0ATE NOV 30 1968
HELIOCENTRIC CONIC
RL 147.52 LAL -,00
RP 101,48 LAP 2,88
RC 68.209 GL _.ii
PLAN_TOCENTRIC CONIC
C3 156.431 VHL 12.507
LN(H A?MTM LN(H TIME
90.00 6 II 27
90.00 20 55 23
100,00 7 _q 12
I00.00 22 11 19
II0.00 8 58 44
II0,00 23 7 17
FLIGHT TIME 90,00 ARRIVAL 04TE FEB 28 1969
OI$T_N(E 186.511
L0L 67.86 VL 21.649 GAL 19.79 AZI.. 86.86 H(A 66.52 5#,lA 99.74 £CC .56375 INC 3.1377 Vl 30.707
LOP 134.35 VP 33.750 GAP -34,O6 AlP 88.75 TAL 162,88 TAP 229.40 RCA 43.51 APO 155.97 V2 35.259
GP -.76 ZAL 52.50 ZAP 21.12 ETS 177.39 ZA£ 133.84 ETE 190.29 IAC 70.93 ETC 164.O1 CLP 21.10
OIFFER£NTIAL CORR(CTIONS
TOE -.9729 TRA-2.3780 TC3 -.1_5 B_J .39_3
ROE -.9319 RRA .4691 RC3 -.0_71 FAU .01197
FOE .5614 FRA 1.0485 FC3 -.0663 BSP 3820
_OE 1.3472 E_A 2.4239 BE3 .I_4 FSP -121
LAUNCH 0ATE NOV 30 1968
0LA 10.83 RAL 12,](] RA0 6570.7 VEL 16.666 PTH 2.89 VHP 20.277 DPA -13.31 RAP 338.82 ECC 3.5745
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATI,ITM INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG
3035.26 -27.77 98.99 273.72 84.24 7 2 2 2435,3 -28,28 90.36
4993.77 ?9.60 219.18 2'63.68 72.47 22 I8 37 4393.8 19.99 211.48
2755.45 -29.43 78.59 273.90 84.52 8 24 8 2155.5 -29.88 69.82
4748.81 24.19 L_0.62 263.13 71.88 23 _0 28 4148.8 21,49 192.86
2503.48 -33.89 59.93 274.37 85.27 9 40 27 J903.5 -34.18 50.70
4573.55 28.43 185.69 261.50 70.16 24 23 30 5973.5 25.A6 177,78
MI0-COU_ EXECUTION ACCtWRACY ORBIT DETERMINATION ACCURACY
_T 1285.0 S_ 484.5 ._T,3 49.8 ST 556.4 ,_q 431.9 SS 518.8
RRT -.03L_ RRF .0_O2 RTF -.7909 CRT .7010 CRS .7830 CST .9916
1373.3 R_3 -.0003 RI3 .7810 L5_ 832.4 NSA 26H.7 SSA 15._
•_1 1285,1S_ 484.I THA 179.17 ELI 653.7 EL2 262.2 ALF 34.97
HIELIC_ENTRIC CONIC
RL 147.52 LAL -.00 LOL 67.86 VL
RP 107.48 LAP 2.98 LOP 137,60 vP
RC 66.167 GL 5.52 GP -,79 ZAL
PLAMETOCENTRIC CONIC
C3 144.238 VHL 12.010 DLA
LNO'_ A_4TH LN(H TIME L-I TIME
90.00 6 8 11 _044.B6
90.00 _I 4 9 4994.93
100.00 7 35 22 2763.6_
I00,00 22 19 39 4711.3_
II0.00 8 56 51 2508.74
110.00 23 14 40 4539.04
OIFF_R1ENTIAL (CIRR_CTION$
TOE -.9775 TRA-2.3g07 T(3 _.19_| BAU ,3_2_
ROE -.8925 RRA ,A456 RC3 -.0_O0 FIU .OILP'ZO
FoE .5832 FRA 1.0828 rE3 -,0732 BS,P 406!
B0E 1.3237 8RA 2.43i9 BC3 .1984 F,$P -132
FLIGHT TINE 92.00 ARRIVAL CATE MAR 2 1969
DISTANCE 192.869
LPZ.085 GAL I8.95 A7'L 8,6.83 _ 69.77 SIAA 101.19 £CC .5A129 INC 3.1709 Vl 30.202
34.030 GAP -32._O A7'P 88.90 ?_L I62.08 TAP 231.85 RCA 46.4_ AP_ 155.96 V2 35.257
51.63 ZAP 19.76 ETS I77._7 2A_ 134.52 [7£ 190.94 ?AC 72,76 ETC 164.30 CLP 19.74
11.56 RAL 12.99 RAO 651'0.6 _EL 16.2_W_ PTH 2.8_ VHP 19.509 0PA -12.65 RAP 340.64 ECC 3.373_
INJ LAT . INJ LCI_ INJ RT ASC INJ AZ)4TH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
-27.7I 99.68 273.63 83.90 6 58 56 2444,9 -28.26 91.O6
21.78 216.63 _63.17 71.45 22 26 44 4354.9 19.O5 ZO9.O2
-29.]8 79.2(] 273,83 64.21 8 21 26 2163.7 -29.87 70.43
23.37 198.13 262._ 70.82 23 38 II 4111,4 20.54 190.48
-33.B6 60._4 27A.33 85.04 9 _k_ 39 1908.7 -34.18 51.11
27.61 183.35 260.86 68.99 24 30 19 3939.0 24.50 175.55
MID-O_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
r:K,7 1339.6 SG_ 483.3 SG3 53.7 ST 582.8 SR 4_O.7 SS 539.5
RRT -,0311 _ .0286 RTF -.7936 CRT .7006 (R5 .7844 CST .9913
,_ t424.1R_3 -.0003 RI3 .7936 LSA 861.9 MSA 270.6 SSA 15.9
•%1 1339.? S_2 483.0 THA 179.26 ELI 674.2 EL2 265.7 ALF 33.17
270
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69
LAUNCH DATE NOV 30 1968
14EL IO(ENTR ]C CONIC
RL 147.51 LAL -.00
RP ]07.49 LAP 3.06
RC 64.161 GL 5.94
PLANIE T(XENTR I C CONIC
C3 133.033 VHL 11.534
LI_J4 AZNTH LNCH TIHE
90.00 6 4 40
gO.DO ZI J2 49
IDO.O0 7 32 18
JO0.OO _ 27 52
I|0.00 8 54 44
110.00 Z.3 21 55
FLIGHT TII4[ 94.00 ARRIVAL CATE NAR 4 1969
CISTANCE 199.291
L(_. 67.86 VL ZZ.494 GAL 18.15 AZL 86.80 PiCA
LOP 140.85 VP 34.295 GAP -31.19 AZP 89.06 TAL
GP -.82 ZAL 50.80 ZAP 18.41 ETS 177.10 ZAIE
73.01 SNA 102.62 ECC .51953 INC 3.2027 Vl }U.202
161.31 TAP 234.33 RCA 49.30 APO 155.93 VZ 35.256
|35._O ET[ 191.64 ZAC 74.60 ETC 164.58 CLP 18.39
OLA 12.18 RAL J3.63 RA0 6570.4 VEL 15.949 PTH 2.82 YHP
L-I TINE [NJ LAT INJ LONG [NJ RT ASC INJ AZI4TH ]NJ TIME
3(334.09 -27.64 |00.35 273.45 83.57 6 55 34
4913.41 20.9| 214.06 262.60 70.45 22 34 44
2771.47 -29.32 79.77 273.66 83.91 8 18 29
4673.26 22.50 195.64 261.98 69.78 23 45 45
2513.52 -33.84 60.71 274.|9 84.82 9 36 37
4503,96 26.73 181.00 260.18 67.85 24 36 59
18.764 0PA -11.98 RAP 342.45 ECC 3.1894








ST 611.9 SR 428.8 55 561.4
CRT .7011 CRS .7861 CST .991!
LSA 894.1N$A 271.7 SSA I6.I
ELI 697.4 EL2 2_.3 ALF 31.31
OIFFEMENTIAL CORMECTIONS NI0-COURS_[ EXECUTION ACCURACY
TOE -.9855 TRA-2.4049 TC3 -.2043 BAU .3681 SGT 1398.8 56R 481.3 $63 57.9
ROE -.8534 RRA .4LP'Z3 Re3 -.0331FAU .01243 RRT -.OL:>B2 RRF" .0266 RTF -.8054
FOC °6065 FRA 1.1387 FC3 -.0809 8SP 4_28 ,_ 1479.3 R_3 °.0009 R13 .8054
80[ 1.3037 8RA 2.4417 _3 .2070 FSP -144 SC,I 1398.9 SC_ 481 .! THA 179.37
LAUNCH O4T E NOV 30 1968 FLI_4T TINE 96.00 ARRIVAL DATE MAR 6 I969
HELIC_ENTRIC CONIC DISTANCE Pris.771
RL 147.52 LAL -.00 LOL 67.86 VL L_Z.879 GAL 17.38 AZL 86.77 _ 76.26 Sl4A 104.02 ECC .49848 INC 3.2334 Vl ]0.202
RP 107.50 LAP 3.14 LOP 144.10 VP )4.546 GAP -29.84 A2"P 89.23 TAL 160.36 TAP 2_6.83 RCA 52,17 APO 155.88 V2 35.253
RC 62.196 GL 6.38 GP -.86 ZAL 50.03 ZAP 17.07 ETS 176.88 2/_. 136.19 ETE 192.39 ZAC 76.45 ETC 164.83 CLP 17.05
PLANE TOCENTRI C CONIC
C3 1L_.735 VHL 11.079 OLA 13.00 RAL 14.23 RA0 6370.3 VlEL 13.623 PTH 2.78 VHP 18.040 OPA -11.30 R4P 344.27 ECC 3.0199
LNCH AZI4TH LN(J4 TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIME I_) CST TIN INJ 2 LAT INJ _ LONG
9G.00 6 0 52 _O63.04 °27.57 100.99 273.19 83.215 6 5! 55 2463.0 -28.21 92.39
90.00 21 21 22 4875.17 19.97 211.49 2f_.O0 69.49 2_ 42 37 4275.2 J7.00 2104.07
100.OO 7 28 57 2778.94 -29.27 80,3_ 27_.41 83.63 8 15 J6 2178.9 -29.84 7I .56
lO0.O0 Z"Z 35 57 4634.50 27.57 J93.J4 261.3§ 68.78 23 53 J2 4034.3 18.49 I83.70
lIO.OO 8 52 23 2517.87 -33.81 6J,04 273,96 84.62 9 34 21 1917.9 -34.18 5].82
110.00 23 29 1 4468.33 23.79 178.63 259.46 66.73 24 43 29 ]868.3 22.42 ]71.J2
OIFFERIF..NTIAL C.ORf_CTIONS MIOoCC]t_S_ EXECUTION ACCL_ACY ORBIT DETERRINATZON ACCURACY
TOE -._J|Z TRA-2.4|48 TC3 -.2115 8_1_I .3§2J 5GT I457.8 _ 478.5 ,_3 6_.4 ST 641.0 SR 426._ SS 583.9
-.8J48 I_A .399'Z RC3 -.0364 FI_.J .0127| RRT -.0255 RRF .O245 RTF -.816R CRT .7015 CRS .7878 CST ,9908
FOE .6308 FRA 1.1335 FC3 -.0896 8SP 4459 _ 1334.3 R23 -.0012 RJ3 .8168 LSA 926.8 MSA 272.3 SSA 16.2
BOE 1.2831 _A 2.4476 BE3 .2146 FSP -157 SGJ 1457.9 5_ 478.3 THA 179.46 ELI 720.8 EL2 270 .I 4LF 29.56
LAUNCH DATE NOV 30 1968 FLIGHT TIME 98.00 ARRIVAL DATE MAR 8 ]969
HELIOCENTRIC CONIC
RL 147.52 LAL -.00
RP |07.51 LAP 3.21
RC 60.278 GL 6.84
PLAN[T(XENTRIC CONIC
C3 113,272 VHL 10.643
LNCH ATHTH LNCH TIME
90.00 5 56 46
gO._ ?1 29 50
lO0.O0 7 25 ZO
100.00 22 43 57
1]O.O0 8 49 48
II0.00 23 33 58
0ISTANCE 212.303
LOL 67.86 VL 23.240 GAL 16.64 AZL 86.74 I._k 79.51 SNJ 105.40 ECC .478J6 INC 3.2633 vJ 30.202
LOP 147.35 VP 34.783 GAP -28.54 AZP 89.41 TAL 159.84 TAP 239.35 RCA 35.00 APO ]55.80 v2 35.25D
GP -.90 2AL 49.31 ZAP 15.74 ET5 176.59 ZAE I37.19 ET[ 193.20 ZAC 78.31 ETC I65.08 CLP 15.72
OLA 13.72 RAL 14.78 RA0 6570.2 VEL 15.317 PTH 2.74 VHP 17.337 DPA -10.6! RAP 346.09 ECC Z.8642
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2't4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
3071.79 -27.50 101.63 272.83 82.95 6 47 58 2471.8 -28.19 93._3
4834.19 18.97 208.89 261.36 68.57 22 50 24 4234.2 J5.89 201.57
2786.15 -29.21 80.85 273.06 83.36 8 11 47 2186.Z -29.82 72.J0
4595.O6 20.57 190.63 260.68 67.82 24 0 32 3995.1 17,39 183.29
2521.87 -33.78 6J.35 273.63 84.44 9 31 50 1921,9 -34.18 52.13
4432.10 24.B0 176.30 258.71 65.68 24 49 50 _832,! 21.50 J6_.90
DIFFERENTIAL CORR[CTIONS
TO_ -.9965 TRA-Z.4LP'Z| TC3 -.ZlS0 BAU .3356
ROE -.7767 RRA .3764 RC3 -.0399 FAU .OI502
FOE .6565 FRA 1.1937 FC3 -.0995 BSP 4707
_O(E 1.2634 BRA 2.4512 BE3 .L:_'Z|6 FSP -171
LAUNCH OATE NOV 30 1_8
HELIOCENTRIC CONIC
RL 147.52 LAL -.(30
RP IO7.52 LAP 3.27
RC 58.412 GL 7.3_
PLANETC(ENTRIC CONIC
C3 ]04.580 VHL IO.LP'Z6
LNO-I A2"HTH LN_H TIME
_0.00 5 52 22
90.00 _1 38 I4
JO0.O0 7 21 26
ID0.00 ?2 31 51
i10.(30 8 46 58
]IO.OO 23 42 48
NI0-COJRSI[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
S6T 1518.1SGR 474.9 .%3 67.3 ST 670.9 SR 422.8 SS 607.2
RRT -.02_5 RRF .0221RIT -.8276 CRT .702! CRS .7897 CST .9906
S_ 1590.7 R_3 -.0014 R|3 .8276 LSA 960.8 MSA 272.3 SSA 16.2
SGI 1518.2 SG2 474.8 THA 179.55 ELl 745.3 EL2 271.0 ALF 27.87
FLICe4T TIE 100.00 ARRIVAL GATE M4R I0 ]969
DISTANCE 218,884
LOL 67.86 VL 23.580 GAL 15,94 A2'I- 86.71PK:A 82.75 ,944 106.75 ECC .45858 IN_ 3.2925 Vl _.ZO2
LOP 150.60 VP 35.007 GAP -27._9 A2"P 89.58 TAL 139.15 TAP 24|.9I RCA 57.BO APO I53.70 V2 35.246
GP -.95 ZAL 48.64 ZAP 14,42 ETS 176._ 7M[ 138.31ETE 194.09 ZAC _O,17 ETC 165.30 CLP 14.38
DLA 14.44 RAL 13.28 RAO 6570.0 VEL Jfl.031PTH 2.71 VHP 16.656 OPA -9.9! RAP 347.90 ECC 2.721]
L-I TIME INJ LAT JNJ LONG ]NJ RT ASC INJ A2"NTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG
_O_.44 -27.42 IO2.25 272._k_ 82.64 6 43 42 2480.4 -28.I6 93.66
4792.45 |7.91 206.29 2_d3.69 67,69 22 58 6 4192.4 14.73 199.06
2793.20 -29.15 81.37 27_.63 83.09 8 7 59 2193.2 -29.81 72.62
4554.92 19.52 188.11 259.9_ 66.90 24 7 46 3934.9 16.23 180._7
2523.58 -33.76 61.64 273.L_ 84.27 9 29 3 1925.6 -34.18 52.42
4395.30 23.75 173.96 257.93 64.66 24 56 4 3795.3 20.13 166.68
MI0-COURSIE EXECUTION ACCURACY O_IT DETERMINATION ACCURACY
SGT 1583.3 SGR 470.3 ,%3 72.7 ST 703.9 SR 418.6 SS 632.1
RRT -.0183 RRF .0192 RTF -.8377 CRT .7037 CRS .7918 CST ,9905
S_ 1651.8 R_3 -.0023 RJ3 .8377 LS_ 998.2 MSA 271.4 SSA 16.4
5(11 1583.3 SG2 470.4 THA 179.66 ELl 77_._ EL2 270.9 ALF 26.]7
DIFFERENTIAL CORRECTIONS
TOE-1.OO53 TRA-2.4_07 TC3 -.L:_51 8AU .3_06
ROE -.739! RRA .3540 RC3 -.0436 FAU .01335
FOE .6844 FRA |.2340 FC3 -.||05 8SP 4881
BOC 1.2477 _RA _.4563 BC3 .2293 FSP -186
27l
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69J
LAUNCH CATE NOV 30 J966 FLIGHT TI142 202.00 ARRIVAL CATE PAR I? J969
HELIOCENTRIC CONIC DISTANCE 225.506
RL |47.52 LAL -.00 LCX. 67.66 VL 23.699 GAL 15,2647L 66_ HEA 66.00 StAA 108.06 ECC .43975 INC 3.3214 Vi 30.20Z
RP J07.53 LAP 3.3| LOP 153.85 VP 35.2i7 GAP -26.09 A?P 89.77 TAL I58.49 TAP 244.49 RCA 60,54 APO 155.59 V2 35.241
RE 56.605 GL 7.81GP -i,00 ZAL 48.02 ZAP I3.09 [TS 17§.75 74£ |59.54 ET£ 195,06 74( 82.04 £T( I65.52 (LP 23.05
PLANE TOCENTR[E CONIC
C3 96.598 VHL 9.626 CLA I5o|6 RAL 15.75 RAO 6569.9 VEL 14.765 PTH 2.67 VHP I5.994 OPA -9.2J RAP 349.70 ECC 2.5898
LNCH AZNTH LNCH TZHE L-| 7114[ ZNJ LAT JNJ LONG |NJ RT ASC _NJ AZNTH ZNJ TINE PO CST T|H ZNJ Z LAT INJ Z LONG
90.00 5 47 37 3089.09 =27.54 102.87 271,85 82;34 6 39 6 2489.1 -26.12 94.29
90°00 21 46 35 4749:9I 16.79 205.67 259.98 66,86 25 5 44 4_49.9 13.52 196.52
100,00 7 17 15 2800.16 -29.J0 81.88 272.11 82.85 8 5 53 2"200.2 -29.76 73.14
100.OO 22 59 40 4514.08 IB,4I I65.59 259.24 66.05 24 14 54 3914.1 15.02 176.44
110.00 8 45 5! 2529.08 -33.75 61.91 272.73 84.11 9 26 0 1929.I -34.18 52.70
!lOgO0 23 49 31 4557.92 22.64 171.65 257.|2 65;67 2_ 2 9 5757.9 16.9l 164.47
0IFFERENTIAL CCR_ETIONS " N]0-CCI_,_IE_ E_ECUTZON ACCURACY ORbiT DETERMINATION ACCURACY
TCE-I.0J|6 TRA-2.4345 T(5 -.2_06 _AU .504J _T |647.7 S_R 465.3 _3 78._ ST 756°5 SR 415.7 SS 657.9
ROE -.702| RRA .3_>0 RE5 -.0476 FAU .0|574 RRT ;.0145 RRF .0161 RTF -.8474 CRT .705I CR5 .7941 CST .9903
rD£ .7i59 RRA 1.2756 FC3 -.125| 8SP 51_ _ 1?12.! R23 -.002# RI3 .8474 LSA 1056.0 NSA 270.0 SSA 16.4
60E 1.2313 BRA 2.4568 BE3 .2354 F,SP -L_05 5GI 1647.7 5_2 465.2 THA I79.75 ELI B00.5 EE2 269,9 ALr 24.58
LAUNCH OATE NOV 30 J968 FLIGHT TIE |04.00 ARRIVAL DATE HAR J4 1969
HELIOCENTRIC CONIC 0ISTANCE 232.I66
RL |47°32 LAL -.00 LC_.. 67.86 VL 24.198 GAL 14.62 AZI. 86.65 HCA 69.24 S_A I09.55 £CC .42167 ZNC 3.3496 Vl 30.202
RP 107._ LAP 5o55 LC_ |57.|0 VP 55.4j_ GAP ;24.92 AZP 89,96 TAL 157.66 TAP 247.10 RCA 63,_4 APO I35.45 VZ 35.235
RE 54.664 GL 8.55 GP -I.06 2AL 47.45 ZAP II.71 ET$ |75,07 ZJ_.]40:_)OET_ [_.13 ZAC-63._JJ ETC 165;72 (LP 11.72
PLANETO_NTRIC CONIC
C3 89.27J VHL 9.448 OLA 1_.69 RAL J6.I_ RAO 6_69.TrVIEL |A._|_ PTH _.63 VHP 15.35| _PA -8._0 RAP 35!.51 ECC _.4692
LNCH AZMTH LN_H T_NE Lo! T_I_ INJ LAT ZNJ LO_ ZNJ RT AS( _NJ A_TH INJ T|M_ PC) (ST TIN ]NJ 2 LAT INJ 2 LC_NG
gO.OO 2J 54 54 4706.57 |5.6J L_01.03 _9_5 66.07 2_ J5 _ 4}0_.6 I2.25 J93,97
10¢3.00 7 JZ 40 ZB07.16 -29.04 g2,39 271.5! 82.f6 7 59 27 2L_7.2 -29.76 73.66
IE_.DO 23 7 _ 4472.52 17._4 |_5.06 258.48 65._0 24 21 56 _72.5 |3.76 176.OO
;]0.0(3 6 40 _7 _55_.47 -53.71 _62.J7 272.15 83.96 9 22 40 193_.9 -34.J6 52.96
_IFF_RI_NT_AL CORRECTIONS " " NI0-CCUR._E EY_.CUTION AC(LMACY CR_tT_TERN_NAT_ON _CCURACV
TOE-1,0182 TRA-2.4357 T(3 T.255_ 8AU .2874 _GT |715.8 SGR 459._ SG5 84_ ST 770.5 SR 407.9 55 665.0
R_[ -.66_7 _RA ,5106 RC3 :,0_I7 _AU .0J4J7 RRT -.O|OE _ ,0I_8 RI_ -.6566 CRT .7070 (RS _796_ C$T .9902
FOE .7455 IRA 1.51_3 F(3 -.1574 8SP 556_ _ i774.2 R_5 -.0034 RJ5 .8566 LSA 1075.7 NSA 267.9 SSA 16.5
80E 1.2|65 BRA 2.45_4 8(3 .2408 KSP ;2"2! _r.,I 171318_SG2 " 459;2 THA 179:85 ELI 6_.6 _[2 267;9 ALF 23.06
LAUNCH 047£ NOV 30 1968 FL|GHT T]I4E 106,00 _RRIVAL OATE HAR |6 J969
HELIOCENTRIC CONIC 0|STANCE 23_,659
RL |47.5_ LAL ",00 LOL 67.66 VL 24,479 GAL 14.00 AlL 66;62 HCA 9_.49 S_A II0.59 ECC .40434 INC 3.3765 VZ 30.202
RP 107.57 LAP 3,58 LOP J60;55 vP 35.602 GAP -23.B0 kiP 90.|_ TAL 157.26 TAP 249.74 RCA 65,_7 _PO J55.3| v2 35.229
eC 53.197 GL 6.66 GP -1_12 ZSL 46.94 ZAP J0.45 £TS 174.1_ ?AE |42.56 £TE 197.52 7AC _5.77 ETC 165.91CLP I0.39
PLANETOCENTRIC CONIC
C3 62.548 VHL 9.066 0L4 16.61RAL 16.46 RA0 6569,6 VEL |4.279 PTH 2.60 VHP 14.726 0PA -7.60 RAP 353.30 ECC 2.35_5
LNCH 4ZHTH LNCH TIMe L-I TIP_ ]NJ L_T |NJ LONG |NJ RT AS_ |NJ AZMTH |NJ T[HE P_ CST TIN INJ 2 LAT ]NJ Z LONG
90.00 5 37 I 3106.93 =27.|8 i04,15 270.54 61.72 6 2_ 46 2506.9 -26.04 95.59
90.00 22 3 l? 466_ 14,57 198._8 258[_ 6_34 23 L_ 55 4062.4 10.93 lgl.40
100.00 7 7 45 2614.32 -26.97 82.91 270.85 82._0 7 54 40 2214.3 -29.73 74.19
JO0.O0 23 J5 9 44_i0.22 J6.02 180.51 257.70 64.42 24 29 0 36_0.2 12.44 173.55
110.00 8 36 46 2535.82 -33,6_ 62.45 271.50 65,8! 9 19 2 1955,6 -54.17 53.22
110.00 0 6 54 42_|.4_ _o0.25 J66.9_ 255;44 61.66 I 17 56 3661_5 16.33 160.05
CIFFERENTI_L CCRR[CTION5 M_O-COURf_ [_CUT_ON ACCURACY CR_IT OETERHINATION ACCURACY
T0£-1._25| TRA-2.4546 TC5 -.2566 BAU ._705 5GT 1781.2 SGR 452.3 $(.3 91.7 ST 805.6 SR 401.4 SS 713.5
ROE =.6299 RR_ .2_9_ RE5 -.056! FAU .0|465 RRT _.0056 RRf" :0095 RIT -,6653 CRT .7093 CRS .7992 CST .9900
rOE °7795 rR_ 1.3651 r(3 -.1536 gSP 5614 S_ I657.6 R_3 -.004I R|5 .6653 LSA 1117,4 NSA Z65.2 SSA J6.6
OOE 1.2032 _R_ ;.45i_ BC3= .2_i FSP ;Z4Z S(;J ITBl._-,S_ 452.5 THA 179.91 ELI 860.2 EL2 _65.D ALF ZJ.6I
LAUNCH C_TE NOV 30 196_1 FLIGHT TINE |08.00 ARRIVAL CATE MAR 1_1 1969
H_LtOCENTR|( CONIC
RL J47.52 LAL -.00
RP J07,59 LAP 3.59
RE 51.611 GL 9,42
PLANE T(_ENTRIC CCIN_C
C3 76.384 VHL 8.740 OLA
LNCH AZMTH LN_H TIME L-I TINE _NJ LAT
90.00 5 31 6 3116.39 -27.08
90-.00 _2 JJ 33 4617_32 13.0_
1oo.o0 7 2 z_ 262J.7_ -2_
1_.OO 23 2_ 52 45B?_|9 14.73
)IO.O0 8 32 46 2539.26 -55,66
JIO.O0 0 I3 0 4_42.45 |B_98
;IFFER_ENTIAL CCRRECTIONS =
TOE-J.0323 :TR_-2.45j_ TC_ -._408 BAU .2556
ROE -.5949 RRA .2696 RC3 -.0f_6 FAU .0]5J8
rOE ._J64 rR_ I.AJ'34 _(3 -.1720 BSP 5867
B0E 1.1_15 ERA 2.4460 BC3 .2463 F..¢P -_64
01STANCE 245.58J
LOL 67.66 VL 24.742 GAL I3.40 AZL _(_[_9_HCA 93.73 SHA 111.60 ECC .5_775 INC 3.407J VJ 50.202
LOP I65.60 VP 55.777 GAP -_'_.72 AZP ¢J0,34 TAL 156.69 TAP 252.42 RCA 6_.45 APO 155.15 V2 35.2_
GP -1.16 ?AL 46.49 ZAP 9.|3 ETs JT2.R ZA,E 143.99 ETE |9_.66 ?AC 67.64 ETC 166_0_ CLP 9.06
17.53 RAL 16.79 R_O 6569.5 VEL |4.062 PTH 2.56 VHP 14.123 OPA -7.09 RAP 355.09 ECC 2.257]
INJ LONG INJ RT _SC INJ ANTH |NJ TINE
104._ 269_76 61.)9 6 23 3
19_,70 _57.72 64.66 25 26 30
83.45 _70.08 62.02 ? 49 30
_77.96 256.90 65,69 24 35 59
62.?_ 270,78 85.65 9 15 5
|64.66 _54.57 61.02 I 23 42
• HIO-_ EX:iECUTION ACCURACY
S(,T l$_J_:] _ 444.6SG3 99.2
RRT -.I_7 R_ r ;0056 RTF -.6756
|902.7 R_3 -.0049 RJ3 .6756
SGI |8_0.J .f_2 444.6 THA 179.99








ST 642.! ,_ 394.0 SS 743.6
CRT .7119 CRS .60_O CST .9H99
LSA 1161.2 HSA 261.7 SSA 16.6
ELl 892.2 EL2 261.1 ALF 20.23
272
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL- 4 1968-69,
LAUNC_ CAT[ NOV 30 196_ FLIGHT TIN[ 110.00 ARRIVAL CATE _AR 20 1369
HELIOCENTRIC CONIC
RL 147.52 LAL -.00
RP 107.61 LAP 3.39
RC 50.116 GL 10.00
PLANE TOCENTRIC CONIC
C3 70.735 VHL 8.410
LN(._ ATMTH LN(H TII,_ L-[ TINE INJ L4T
5R3,00 3 24 44 3126.44 -16.98
9(3.00 _ 19 56 4571.34 11.71
]0(9.00 6 56 47 2829.61 -ZB.B3
100.O0 23 _0 34 4343.40 13.40
110.(30 B 28 16 2542.58 -33.63
110.OO 0 19 21 4202.90 17.66
OIFFE#_F.NTIAL CCRR_ECTIONS
T_E-I.0401 TRA-2.&2_3 TC3 -.2417 BAU .2367
RC)E -.5606 _A .2_2 RC3 -.0655 FAU .01577
FOE .B564 FRA 1.4645 re3 -.1930 B.SP 6124
BCE 1.1816 BRA 2.43_2 BC3 .2_3 FSP , -2B9
LAUNCH OATE _CTV 30 1_o8
ClSTA,,_[ 252.326
LOL 67.86 VL 24.988 GAL 17.83 ATL 86.56 _A 98.97 SM4 112.96 ECC .37!91 INC 3.4361 Vl 30.202
L(_o 166.84 VP 35.940 GAP -21.67 47P 90.54 T_L 156.16 TIP 255.13 RCA 70.95 APO 15=.98 v2 35.2t5
GP -I.26 74L 46.08 74P 7.81ETS 171.26 7AE 145.73 £T£ L_O.19 ZAC 89.49 ETC t66".2= (LP 7.71
CL4 1B.06 R4L 17.04 RAO 6569.4 V1EL 13.860 PTH Z.53 VHP 13.537 CP4 -6.39 RAP 356._6 ECC 2.1641
INJ L01q_ JNJ RT A,_W_ [NJ 4ZMTH INJ T]I4_ PO CST TIN _NJ _ LAT [NJ 2 _ONG
105.54 168.94 81.05 6 16 50
19_.01 256.94 64.04 13 36 7
84.EY'_ 269.26 81.73 7 4_ 56
175.,60 256.08 63.03 24 42 58
62.9_ 269,99 83.49 9 10 48
162.36 253.69 60.25 1 29 24
MIC-COURSE EXECUTION ACCURACY
5_,T 1920.3 Y_R 4_6.0 .%3 107.5
RRT .0044 _ .0018 RTr -.8B14
.T_ 1969.2 _3 .005_ RI3 -.ePI4









ST 879.8 ._R 5_5,7 55 775.4
CRT .7150 C_S .B050 CST .9P99
L5_ 1_7.3 MS4 _57.6 SS4 16.6
ELI 925.8 EL2 256._ ALF 18.91
_RRIV_L CATE M_R 22 1969
HELIOCENTRIC CONIC DISTANCE 259.O9_
RL 147.52 LAL -.OO LOt. 67.86 VL 25.219 GAL 12.29 A/L B_._] _ 102.21 ._ 114.09 [CO .35679 IN( 3.4656 Vl 30.202
RP 107.64 LAP 3._9 LOP 170.09 VP _6.O91 GAP -_O.C_ AZP gO.7_ T#.L 155.66 TAP 257.87 RC_ 73.38 4Fh3 154.79 v2 35.207
RE 4B.721 GL 10.60 GP -J.34 ZAL 45.74 ZAP 6,_10 [TS 16_,7| Z_ 147,59 ETE _01.93 ZAC 91.34 ETC 166.39 CLP 6,36
PLAN[TOC[NTRIC CONIC
C3 65,562 VHL 8,097 0LA 18.B0 RAL 17.Z4 RA0 65_.Z _EL 1_.672 PTH 2.50 VHP 12.968 CPA -5.70 RAP 35_.63 EC_ 2,0790
LNF_ _ZMTH LN_H TIME L-I TIN[ INJ LAT INJ LONG INJ RT A_w_ INJ A_I'ITH INJ TIME F_b (ST TIM INJ _ L_T INJ 2 LONG
90.00 5 17 52 3137.25 -26.B6 |0_.3| L_8.03 80.68 6 10 9 2557.3 -27.87 97.79
90.00 22 28 24 4524.41 10.31 1_._1_ 256.14 6_.48 23 43 49 ]924.4 6.67 183.50
I00.00 6 50 39 28:$8.06 -28.74 84.64 L_8.37 81.42 7 37 57 2238.1 -_9.63 75.9_
100.00 23 38 19 4298,B4 t2.01 172.82 255.26 62.42 24 49 57 _h598.8 8.22 166.0_
110.OO 8 23 45 2546.80 -]].60 63,P_ _.|3 83.31 9 6 11 1946.8 -34.16 54.0_
110.O0 0 25 }8 4162.85 16.29 i60.06 252.81 59.53 I 35 I 3562.9 12,1] 153.43
CIFFERIENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT OETER_INATION aCCURACY
TOE-1 .0485 TRA-2.4169 TC_ -.2408 BAU .2199 SGT I=991.5 _ 4_6.6 _W_3 116.5 ST 915.9 _ 376.6 SS 809.3
R_E -.5271 RR4 .2316 RC3 -.0701 FAU .0|642 RRT .0097 _R_ -.00_13 RTF -.8868 CRT .7185 CR5 .80_1 or5_r .9599
FOE ,9001 FRA 1.5186 r{3 -.21615 BSP 6374 _ _.7 I_} .0070 R13 -.8888 LSA 1255.7 M54 252.9 55A 16.7
BO[ 1.1735 _'RA 2.4279 Be3 .2_OB FSP -31_ SGI 1991.5 ,T_,2 4_6.6 TMA .12 _ EL! 960.9 E_2 250.5 AL@ 17,65
LAUNCH 0ATE NOV 30 1968 FLIGHT TIME 114.00 ARRIV4L CATE MAR 24 1969
OISTAN(E 265.874
LOL 67.86 VL 25.435 GAL 11.77 AZL 86.50 H(A 105.44 5_A 115.17 ECC .34239 INC 3.495_ Vl 30.202
LOP 173.33 VP _6._36 GAP -19.68 AZP _0.93 TAL 15_.20 T_P 2_.64 R(4 75.74 4PO 154.61 v2 35.19_
GP -I.44 ZAL 45.45 ZAP 5.20 ETS 164.68 ZAE 149.56 ETE L_]3.95 ZAC 93.18 ETC 166.53 CLP 5.00
_[LIOCENTRIC CONIC
RL |47.5_ L4L -._]
RP 107.66 L4P 3.37
RC 47.437 GL 11.23
PLANETOCENTRTC CONIC
C3 EO.528 VHL 7.799 0LA 19.53 RAL 17.39 RA0 6569.1 VEL 13.498 PTH 2.47 VHP 12.417 CP4 -5.02 RAP .39 ECC 2.001]
LNCH AZNTH LN(H TIME L-I TINE INJ LAT INJ L(3N_ INJ RT A._ INJ AZMTH INJ TIME Fk3 (ST TIM INJ _ LAT INJ 2 LONG
90.00 5 lO 28 3149.06 -26.73 107.15 267.06 80.28 6 2 57 2549.1 -271_0 95.65
90.00 22 37 1 4476.43 8.84 187.53 255.34 62.99 23 51 37 3876.4 5.15 180.79
1(30.00 6 44 3 2847.26 -28.65 85.31 267.42 81.OB 7 31 30 _247.3 -29.5_ 76.63
1(30.00 23 46 7 4253.54 10.56 170.LP'_ 254.43 6i.87 24 57 0 3653.5 6.7_ 163.54
llO.O0 B 18 42 2551.16 -33.57 63.61 268.22 83.12 9 1 13 1951.2 -34.15 54.42
110.00 O 31 53 4122.33 14.88 157.77 251.91 58.87 ] 40 36 3522.3 10.65 151.22
DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACcurACY ORB_ T_ _ETZRMINAYION ACCURACY
702-1.0574 TRA-2.406| TC3 -.2]83 BAU .L_32 5C.,T _063.8 5f.,R 416.4 5,63 J26.4 ST 959._ 5R 366.6 $5 _45.3
ROE -.4943 RRA .2139 RC3 -.0751 FAU .017|4 RRT .01_0 RRF -.(_57 RTF -.B957 CRT ,7223 CRS .8115 CST .9899
FOE .9479 FRA 1.5762 FC3 -.2439 BSP 6627 ,SG_ 2105,4 R_ .0083 R13 -.5957 L54 1306.7 MSA 247.6 sSA 16.7
B0E 1.1673 E_qA 2.4156 BC3 .2499 F.T_P -345 SGI 2063.8 ._2 4_6.3 THA .18 ILl 997.6 EL2 243.8 4Lr 16.44
LAUN(H DATE NOV 30 19681 FLIGHT TINE JIG.D0 ARriVAL CATE MAR 26 1969
HELIOCENTRIC CONIC
RL 147.52 LAL -.I]O
RP i07.69 LAP 3.34
RE 46.274 GL 11.87
PLAN[TOCENTRI( CONIC
C3 56.500 _ 7.517
LNCH AZMTH LNCH TIME
90.00 5 2 27
90.00 22 45 49
100.00 6 36 56
100.OO 23 54 i
110.00 8 13 15
OlSTANCE272.668
LOL 67.86 VL 25.637 GAL 11._ A2'L 86.47 HC_ 1OP.6P .944 116.21 ECC .32870 IN( 3.5269 Vl 30.202
LCP 176.37 VP _6._9 GAP -18.74 A2'P 91.I3 TAL 154.77 T_P _63.45 RCA 78L01 _P_ 154.41 V2 35.1_9
GP -1.54 ZAL 45.21 ZAP 3.9} £TS 157.7_ ZAE 151.64 ETE 206.32 7K 95.01ETC 166.66 CLP 3.62
OLA _13.28 RAL 17.49 RA0 6569.0 VEL 13.336 prH 2.44 V_P 11.882 CP4 -4.35 RAP 2.13 Ecc 1,929_
L-I TIM[ INJ LAT INJ LONG |NJ RT AS( INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3162.10 -26.57 108.07 _66.03 79.84 5 5_ 9 2562.1 -27.71 99.59
44_7.33 7.31 184.7_ Z54.55 6_.57 23 59 36 3_27.3 3.58 178.04
Z8_7.43 -Z_._J .l_ 56.(]4 L_66.41 80.70 ? 24 34 22=5i.4 -29.53 77.3_
4207.23 9.07 167.61 253.60 61.39 _5- 4 8 3607;2 5.18 160.9_
110.00 0 _8 7 4081.33 13.42 155.48 251.O_ 58.26 _ 4_ _ ":34P:1;:3 9,13 1=9.01
CIFFERENTIAL CORRECTIONS MI0-¢OURSE EIXE_UT|(_N _CCU_ACY C_BIT 0ETERM_NATION ACCURACY
T02-1.O671 TRA-2.39_8 TC3 -.2338 B$.U .1667 .SGT ?|36..8 sr_ 405.4 SG3 137.3 ST IL']{'Jl.0SR 355.7 SS _3._
ROE -.4623 RRA .1971 RC3 ".0801FAU .01794 RRT .0"_]2 _ -.0090 RTF -.9023 cRT .?_65 CR5 ,8149 CST .9599
FOE 1.OO05 FRA 1.6378 rE3 -.2748 8SP _82 _ _174.9 R_ .0099 RJ3 -.90_3 LSA 1360:5 MSA 741.8 SSA 16.7
8OE 1.1630 _RA 2.4010 6(3 .2471FSP -377 SGI 2136.8 S(,2 405.3 THA .23 ELl 1035.7 EL2 236.2 _LF 15.29
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL. 4, 1968-69)
LAUNCH CATE NOV 30 1968 FLIGHT TINE 118.00 ARRZVAL DATE NAR 28 1969
HCLIOCENTR[( CONI(
RL |47.32 LAL -.00 LCL 67.86 VL
RP 107.72 LAP 3,_0 LOP 179.BI VP
RE 45.244 GL 12.55 GP -1.66 ZAL
PLANETOCENTRIC CONIC
C3 52.547 VHL 7.249 CLA
LNCH AZNTH LNCH TIIAE L-| TII4E INJ LAT
90.00 4 53 46 5176.66 -76.40
90.00 LP'Z 54 5Z 4376.95 5.72
100.00 6 29 15 ?868.77 -28.41
l_3._:J 0 6 0 41£0.08 7.52
110.oo 8 7 24 2561.73 -33.48
110.00 0 44 71 ,/0_9.88 11.93
OIFFERKNTIAL CORK_CTION.S
TOE-I.0772 TRA-?.5769 TO3 -.Z_68 BAU .170?
ROE -.4310 R_RA .1814 RC3 -.0852 FAU .01883
FOE |.0583 FRA i.7U35 FC3 -.510_ 8,_P 7140
BoE 1.1602 _A 2._ 8C3 .2423 FSP -413
01STANCE 279.477
25.8?6 GAL 10.80 AZL 66.44 HCA 111.91 S_4A 117.21 ECC .31570 ih_ 3.5593 VJ 30.20?
36.493 GAP -17.83 A?P 91.33 TAL 154.38 TAP ?66.30 RCA 80.71APO 154.?J V? 35.179
45.03 ?AP 2.77 ETS 144.09 ?AE 153.B0 £T[ 209.15 7AC 96.61 [TC 166.79 CLP ?.??
21.02 RAL 17.54 RA0 65_.9 VI[L 13.187 PTH ?.41 VHP 11.364 0PA -3.70 RAP 3.85 ECC 1.8648
INJ LONG INJ RT AS( INJ AFNTH |NJ ¥114E
109.10 2'64.95 79.36 5 46 43
181.88 253.76 62.22 24 7 49
86.86 _5.36 I_.Z9 7 17 4
164.96 ?52.78 60.98 1 15 20
64.43 266.24 82.64 8 50 6
153.Z0 250.13 57.73 I 51 41
MID-COURSE. E_CUTICN ACCURACY
S6T 2210.0 S6R 393.6 S63 149.?
RRT .0"Z47 _ -.0116 RTIr -.9D85
566 2244.8 R23 .0116 R13 -.9085
.%1 2210.0 S(_ 393.4 T_ .26








ST 1045.9 SR 343.8 $5 924.8
CRT .7508 CRS .8183 CST .99(30
LSA 14|6.8 N,_t 235.5 SSA 16.6
ELl 1075.1 EL2 ?27.8 ALF 14.18
LAUNCH OAT? NOV _O 1968 FLICd,_T TIN[ 120.00 ARRIVAL OAT[ NAR 30 1969
PIlL IOCENTRI C O3NIC
RL 147.52 LAL -.OO
RP 107.75 LAP 3.25
RC 44.357 GL 13.25
PLAt_ TO(_NTRIC CONIC
C5 48.940 V_ 6.99£
LN(.H A_ITH LN(.H T_I4_
90.00 4 44 20
90.O0 23 4 l_
100.00 6 20 57
100.00 O 14 15
110.OO 8 ! 6
110.O0 0 50
DISTM_E 686.281
LOt.. 67.86 VL 26.002 GAL 10.35 AZL 86.41 _ 115.15 5_,IA !18.16 rCC .30337 IN( 3.593l
LOP 185.0_ VP 36.608 GAP -16.9,1 AZP 91.53 TA,L 154.03 TAP 769.18 RCA 8Z.31 APO 154.01
6P -1.80 2'AL 44.91 2'AP 1.97 [T$ 114.99 ZA[ 136.01 rTE Z1_.56 ZAC 98.60 [TO 166.90
DLA 21.78 RAL 17.S3 RAO 6_.8 _L 13.0_0 PTH _._8 VHP 10.862 OPA -3.08 RAP 5.56
L-I TII4_ INJ LAY XNJ _ |NJ R? A_ INJ A_NTH INJ TIN[ PO CST TIN JNJ ? LAT
5193.O_ -21_.18 110._6 263.el 78.8| 5 57 33 2593.1 -27.46
4325.12 4.07 178.97 252._ 61.95 24 16 20 37_5.1 .78
2881.54 -28.26 87.78 2_4.25 79.83 7 8 59 2281.5 -29.57
4111.91 5.92 16_._ 251._N_ f_.65 1 L_Z 47 3511.9 1.97
2568.23 -33.42 64._ _63.19 82.35 8 43 54 1968.2 -34.11
3997.97 10.40 1_0._ 249.24 57.25 I 57 14 3598.0 6.01
DIFFERENTIAL CORRECTIONS NID-COUR_ [_(UT|ON ACCURAO'
TOE-I .0887 TRA-2.3587 7(,3 -.2176 _AU .1542 _T L_83,8 _ _1.0 SG5 16_.4
RO_ -.4004 _A .lr_N_ R(3 -.Og03 FAU .01_81 RRT .O*'_ RRF -.0131 RTF -.9144
rOE 1.1224 FRA 1.7741 FC3 -.3_04 6SP 7377 _ 23J5.3 _3 .0138 813 o.9|44












CI_IT O_TERt, IINATION ACCURACY
ST 1088.4 SR 350.9 55 968.8
CRT .7355 CRS .8_17 CST .99OZ
LSA 1476.5 NSA ??8.8 5SA IE.5
ELI 1116.4 EL2 218.6 ALF 13.17
LAUNCH OAT[ NOV 3_ 1968 FLICHT TIt,_ 172.00 ARRIVAL DATE APR 1 1969
HELIOCENTR|C CONIC 01STAN_E Z93.093
RL 147.52 LAL -.00 L_. 67.86 VL 26.166 GAL 9.92 A?L 86.37 H(A 118.38 S_4A 119,07 [CC .79170
RP 107.79 LAP 5.19 LOP 186.78 VP 56.114 GAP -16.09 AZP 91.73 TAL 155.77 TAP _72.10 R(,A 84.34
RC 43.625 GL 13.97 GP -1.95 ZAL 44.85 ZAP ?.05 ETS 7Z.76 ?A[ 158.23 ETE 716,74 ZAC 100.37
PLAN_TOCENTRIC CONIC
C3 45.653 VHL 6.?57 OLA ?2.54 RAL 17.47 RAO 6568.7 Vl[L J2.924 PTH 2.36 VHP 10.576 OPA -?.48
LNCH AZMTH LN(H TIN_ L-I TII,_ INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIN_ PO CST TIN
90.00 4 54 I 3711.83 -Z5.95 111.57 267.61 78.2'0 5 77 53 7611.8
90.00 Z5 14 6 4271.55 Z.35 175.97 252.23 61.77 ?4 ?5 17 3671.6
1OO.00 6 11 58 ?896.04 -28.08 88.82 263.09 79.51 7 0 14 ??96.0
I[30.00 0 ?? 47 4062.57 4.27 159.55 251.16 60.39 l 30 ?9 346?.6
110.00 7 54 20 ?575.78 -33.55 65.50 264.10 82.02 8 37 15 1975.8
1]0.00 0 56 54 3955.60 8.83 148.65 248.37 56.84 2 2 50 3555.6
OIFFER[NTIAL CORR[(,TIONS NIO-COURS_E [X[CUTION ACCURACY
TOE-1.0996 TRA-2.3_>6 TC3 -.2051 8AU .1381 SGT 2355,6 S6R 367.6 .%3 177.0
-.3704 RRA .15_4 R(,3 -.0954 FAU .O_O¢JO RRT .0_0_ _ -.01_J RTT: -.9_00
rOE 1.1956 FRA 1.850_ rC3 -.5963 8SP 7644 _ 7384.1 R_3 .O160 R13 -._
BOO 1.1603 BRA 2.3417 _C3 .2_62 FSP -496 ,%1 2553.6 ,%2 _7.4 THA ._8
INC 3.6287 Vl 30.?02
APO 153.80 v2 35.158
£TC 167.0J CLP -.65
RAP 7.75 ECC 1.7513








ST 1133.0 SR 317.0 55 1016.1
(,RT .7599 CRS .8749 CS/ .9903
LSA 1538.5 NS_ 721.8 SSA 16.4
ELI 1157.8 EL? L_38.E ALV i?.09
LAUNCH OAT? NOV 30 196_ FLIC#IT TINIE 124.00 ARKIVAL 0ATE APR _ 1969
HELJC_ENTRIC CONIC
RL 147.52 LAL -.00
RP 107.82 LAP 3.12
RE 43.055 GL 14.72
PLAN[TO_[NTRI(, CONIC
C5 47.66? VHL 6.33? OLA 23.3_ RAL 17._6 RA0 6568.6 _L
LNCH A5'MTH LNCH T]I4E L-_ T|NE INJ LAT
90.oo 4 22 40 3233.45 -25.62
90,00 ?3 24 33 4_15.83 .55
10(LOO 6 2 10 2912.65 -27.87
I00.00 0 31 40 4011.86 2.56
110.oo 7 47 2 2_84.57 -33.26
110.OO 1 3 18 3'912.71 7.22
OIFFERfNTIAL CCI_KE(,TIONS
TD_-J.1174 TRA-2.3133 TC3 -.1911 8_M.I .1231
ROE -.3410 RRA .1413 R(,3 -.I003 FAU .02211
r0E 1.?731 FRA 1.9524 g(,3 -,4486 6SP 7894
_OE 1,1635 _A 2.3176 8C3 .2159 FSP -545
01ST_N(£ 2'99.904
LOL 67.86 VL 2'6.319 GAL 9.51 _?L _6.33 _
LOP 189.52 VP 36.813 G4P -15._ A21 _ 91.9_ TAL
GP -2.17 _AL 44.84 ZAP 3.00 _TS 46.22 ?AE
121.61 _4A 119,93 ECC .78067
153.44 TAP 275.05 RCA 86.77
1_0.38 ETE L_I.91 ?A( I07.11
12.807 PTH 2.33 _4P 9.906 OPA -1.91 RAP 8.92 ECC 1.7071
INJ LO_ INJ RT AS( INJ A_4TH INJ TII4_ PO CST TIN INJ ? EAT ]NJ Z LONG
113.0_ 261.37 77.51 5 16 34 2633.4 -77.09 104.77
172.B6 251.51 61.69 24 34 49 3615.8 -3.74 I66.73
gO.OJ 2'_1,90 78.72 6 _3 45 ?317.7 -79.14 81.44
1_6.76 250._H_ 60.21 I 38 32 3411.9 -1.45 150._4
(_4_.17 _._ _1,63 8 _0 7 1_84.6 -34.06 57.0_
146._ 247.5J 56._0 2 8 _0 331_.7 ?.77 140.11
MlO-_ EXECUTION ACCURACY ORBIT 0ETERNIN_TION ACCURACY
_T 2428.4 ,T_ 353.4 ,%3 193.2 ST 1179.? SR 3OI.9 SS 1066.9
_T .0_0_ _ -.010_ RTF" "._'_51 CRT .7443 CRS .8779 CST .9905
,_ 2434.0 1_3 .0190 RJ3 -.9251 LSA 1604.6 NSA 714.5 55A _6.3
SGI 2428.5 _ 353.3 THA .76 ELI I701.5 CL? 197,9 ALF IJ.09
IN( 3.6666 Vl 30.70Z
APO 153.59 V2 35.147
ETC 167.12 CLP -Z,J_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69_
LAUNCH DATE NOV 30 1968 FLIGHT TIN[ 126.[']0 ARRIVAL CArE APR 5 J969
HEL|C(ENTRIC CONIC OISTANCE ]06.713
RL 147.52 LAL -.DO LOt. 67.86 VL 26.46! GAL 9.12 AZL 86.29 PEA 124.63 .T,NA IL_3.75 £CC .27026 vl 30.208
RP 107.86 LAP 3.04 LOP 192.75 VP 36.904 GAP -14.46 AZP 92.1Z TAL lS3.Zl TAP 278.04 RCA 821.12 V2 35.135
RC 42.657 GL 15.50 GP -2.32 ZAL 44.89 ZAP 4.3J [TS 33.88 ZAE 162.41 [T[ 22B.33 7A( 103.83 CLP -3.63
PLANE TO(ENTR I( CONIC
C3 39.945 VHL 6.520 0LA 24.10 RAL 17.19 RAO 6368.5 VEL J2.701 PTH 2.31 VHP 9.450 0PA -I .3El RAP 10.56 EC( 1.6574
LNO4 AZNTH LNCH TINE L-I TIME INJ LAT INJ LOMG INJ RT A_wC INJ ATNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 4 1O 4 3258.75 -25.24 114.63 260.06 76.71 5 4 23 L=6§6.7 -26.62 106.52
90.00 23 35 50 4157.34 -I.34 169.60 250.63 61.71 24 45 7 3557.3 -5.11 162.95
zOO.DO 5 3l 27 2931.63 -27.60 91.37 260.66 76.05 6 40 19 233J .B -28.97 62.EI4
1(30.00 O 4] 4 5959.47 .76 |55.88 249,65 60.12 I 47 3 3359.5 -3.2'0 147.36
110.00 7 39 11 2594.80 -33.16 66.96 261.84 61.18 B 2='Z 26 1994.B -34.02 57.82




DIFFERENTIAL CORRECTIONS NI0-COURSE [IECUTION ACCURACY ORBIT OETERNII_TION ACCURACY
TDE-1.1231 TRA-2.2844 TC3 -o1710 BAU .1075 S(;T 2496.| _ 3_k_.5 _3 211.0 ST 1224.7 SiR 283.5 $S 1121.0
ROE -.3119 RRA 4307 RE5 -.1055 FAU .02350 RRT .0264 RRF -.0033 RTF -.930| CRT .7478 CR$ .6_02 CST .9907
FO(E l .3609 FRA 2.0202 rE3 -.5093 8SP 8200 _ 25|8._ RZ3 .0216 R13 -.93OJ LSA 1671 .B MSA 207.2 SSk 16.0
1.1656 _A 2.2881 B(:3 .2009 FSP -601 SGJ 2496.1 _ 338.4 THA .2! ELI 1243.6 EL2 186.7 ALl =. lO.12
LAUNGH OATE NOV 30 1968 FLIGHT TINE |2B.O0 ARRIVAL DATE APR 7 1969
HEL IO(ENTRIC CONIC
RL 147.52 LAL -.00
RP 107.89 I..AP 2.93
RE 42.4]6 GL 16.51
PLAN[TOCENTRIC CONIC
C3 57.481 _ 6.1L:_'Z
LNO4 A2'NTH LNCH TINE
90.OO 3 55 51
90.00 23 46 18
I00.00 5 39 59
I00.OO O 51 7
110.[70 7 3(3 42
110.00 I 16 53
OIFFERENTIAL CORREC T |ONS
T02-1.1378 TRA-2.2560 TO3 -.1510 BAU .09_
ROC -.2832 RRA .12|6 RC3 -.lJ03 IrAU .0_499
FO_ 1.4610 FRA Z.Jl'_ FC_ -.5771 BSP 6424
I_E 1.1726 8RA 2.2593 Be3 .1871 IrsP -661
0IST_E 313.317
LOL 67.86 VL 2_.594 GAL 8.75 A2'l. 86.25 _ 128.06 SMA 121.53 ECC .26047 IN( 3.7510 Vl 30.202
LOP 193.97 VP 36.987 GAP -13.68 AZP 92.31 TAL 153.00 TAP 261.06 RC/. 69.67 APO 153.18 V2 35.123
GP -2.35 ZAL 45.00 ZAP 5.77 trT5 27.59 ZAE 164.19 ETE 236.29 ZAC 105.51 ETC 167.35 CLP -5.16
DLA 2d.gO RAL 16.97 RAO (1568.5 VEL 12.604 PTH 2.29 VHP 9.010 OPA -.9(] RAP 12.1_ EC( I .6168
L-I TINE INJ LAT INJ LONG INJ RT ASC _NJ AZ)4TH ZNJ TINE PO (ST TIM INJ 2 LAT INJ 2 LONG
3288.83 -24.75 116.90 258.70 75.76 4 50 40 _ .6 -26.46 106.65
4095.07 -3.34 166.12 250.21 61.66 24 56 33 3495.1 -7.08 159.44
2954._0 -27.28 92.96 2_9.37 77.27 6 26 55 2354.2 -26.76 84.46
3904.93 -1.07 150.69 248.95 60.12 I 56 12 3_O4.9 -5.04 144.35
2606.75 -35.05 67.86 L_O.67 80.66 8 J4 9 2006.8 -33.97 58.75
_k_23.15 3.9J 141.75 243.65 56.01 2 20 19 3225.1 -.56 155.54
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 2566._ SGR 325.[3 SG3 2_0.'9 ST |273.4 SR 267.7 55 1160.5
RRT .0183 RRF .0065 RTF -.9347 CRT .7508 CRS .8317 CST .9909
S(_ 2586.5 R_3 .0259 R|3 -.9347 LSA 1745.5 MSA 199.7 55A 15.8
,$6! 2566.3 SG2 322.9 THA .13 ELI 1269.5 EL2 17,1.8 ALF 9.14
LAUNCH DATE NOV 30 t968 F_IGHT TIME ]]0.DO ARRIVAL D*TE _PR 9 1969
HELIOCENTRIC CONIC DISTANCE 320.314
RL 147.52 LAL -.OO LOL 67.66 VL 26.717 GAL B.AO *ZL 86.20 HCA 131.2_ ,_A 122.26 £CC .25125 INC 3.7968 VI _3.202
RP ID7.93 LAP 2.85 LOP 199.2D VP 57,064 GAP -12.93 AZP 92.51 TAL 152.84 TAP 284.J| RCA 91,54 APO 152,98 v2 35.111
RC 42.394 GL 17.15 GP -Z.8Z 7kL 45.16 ZAP 7.34 ETS 24.02 ZAE 165.60 ETE 245.91ZAC 107.15 £TC 167.47 CLP -6.77
PLAN[TOCENTRIC CONIC
c3 35.254 VHL 5.938 OLA 25.70 RAL 16.70 RAO 6568.4 V_L 12.515 PTH 2._7 VHP 8.565 0PA -.47 RAP 13.78 £CC 1.5802
LN_H AZMTH LN(H TIME L-| T|ME ]NJ LAT INJ LONG |NJ RT AS( INJ A2'NTH ZNJ T_ME PO C$T TIN _NJ 2 LAT INJ Z LONG
90.OO 3 39 28 3325.65 -24.11 119.41 257.25 74.68 4 34 53 2725.6 -25.96 111.24
90.00 O 6 26 4027.29 -5.51 162.52 249.69 62.18 I 13 33 3427.3 -9.19 155.57
1OO.00 5 26 2_ 2980.66 -26.87 94.81 258.04 76.38 6 J6 9 2360.7 -28.47 86.38
10(3.00 1 2 7 3847.52 -5.01 147.74 248.31 60.25 2 6 14 32A7.5 -6.95 141.16
110.OO 7 21 31 2620;75 -32.67 68.92 259.46 BO.05 6 5 11 202U.7 -35.90 59.84
110.OO I 23 34 3760.21 2.19 139.40 245.07 55.88 2 26 34 3180.2 -2.30 133.19
CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY
TCE-1.1533 TRA-Z.Z248 TC3 -.1280 BAU .OBJ3 SGT 2634.2 _ 306.9 SG3 253.0
ROE -.2545 RRA .1144 RC3 -.I156 FAU .02664 RRT .0029 RRF .0282 RTF -.9390
FOE 1.57_ FRA 2.2LP'_4 rC3 -.6543 65,° 8640 .566 _552.0 R_ .0109 RJ3 -.9390
BDE I .1811 BRA 2,2276 BC3 .1T25 FSP -727 ,_1 2634.2 SG2 ]06.9 THA .02
LAUNCH DATE NOV ]0 1968 FLIGHT TIME 13_.D0
HELIOCENTRIC CONIC OISTAN(E 327._01
RL 147.52 LAL -.OO LGL 67.66 VL 26.6]0 GAL 8.07 AZL 86.15 H<A J34.50 S_A 122.95 ECC
RP 107.97 LAP Z,75 LOP 202.4_ VP 37.155 GAP -J2.20 AZP 92.70 TAL 152.70 TAP 267._0 RCA
RE 42.534 6L 18.05 GP -3.14 ZAL 45._8 ZAP 8.9_ ETS 21._ ZAE J66.52 ETE 256.97 ZAC
PLANETOCENTRIC CONIC
C3 33.246 VHL 5.766 OLA _6.53 RAL 16.37 RAO 6568.5 VE_L 12.435 PTH 2.25 VHP 6.174 OPA
LNCH ATMTH LN(H TIME L-I TIME INJ LAT INJ LONG |NJ RT AS( INJ AZ1WTH INJ TIME
9_.00 3 19 47 3572.74 -23.23 IL:_','Z.58 255.68 73.33 4 16 O
90.00 O 23 29 3950.60 -7.9"Z 157.98 249.50 62.73 1 29 19
I00.00 5 11 31 ]012.33 -_6.34 97.03 256.64 75.32 6 I 44
100.OO 1 14 26 3786.05 -5.08 144,35 247.75 60.5(3 2 17 32
IIO,OO 7 11 30 2637.13 -32.67 70.16 258.28 79.34 7 55 27
110.OO ! 30 56 3734.21 .44 137.00 _44.33 55.62 2 33 1!
DIFFERENTIAL CORRECTIONS N_0-COUR,'_E EXECUTION ACCURACY
TDE-1.1670 TRA-2.1880 7C3 -.0995 BAU .0696 SAT 2695.J _ 290.4 $63 277.5
ROE -.2254 RRA .1092 RC3 -.1208 FAU .02654 RRT -.0244 RRF" ,0597 RTF -.943|
FOE 1.7002 FRA 2.5357 FC3 -.7433 BSP 6915 SGi9 27J0.7 R_3 -.0364 RJ3 .9431
BOE 1.1886 BRA 2.1907 BE3 .1565 FSP -804 .%1 2695.1S_2 290.3 THA 179.85
CRBIT DETERMINATION _CCURACY
ST 1322.7 5R 248.3 SS 1244.9
CRT .7521CRS .6516 CST .9912
cSA 1823.1MSA 192.3 SSA 15.4
ELI 1336.1 EL2 162.0 ALF 8.16
ARgIVAL 0ATE APR 11 1969
• 24261 IN( 3.8516 Vl ]0.202
93.12 APO 152.78 V2 35.099
108.75 ETC 167.62 CLP -8.42
-.12 RAP 15.34 ECC 1.5471








ST 1369.6 SR 227.0 5S 1313._
CRT .7502 CR5 .8289 CST .99J5
LSA 1902.4 MSA 185.2 SSA 15.0
ELI t380.4 £L2 14_.9 ALF 7.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69,
LAUNCH DAT£ NOv 30 1968
eEL IC(£N TRIC CONIC
RL 147.52 LAL -.00
RP |08.01 LAP 2.63
RC 42.853 GL 18.94
PLAN[ T_ENTRI C CONIC
C3 3J °444 VHL 5.6_7
LNCH A_MTH LNEH TII4E
_.Oo 2 54 6
90.00 O 46 5
IOO _O0 4 54 5
16:10,06] 1 211 47
11O,OO 7 O 31
110.00 | 38 _0
FLIGHT TIM[ 134.00 ARRIVAL CATE APR J! 1969
0ISTANCE 333.877
LOL 67.86 VL 26.956 GAL 7.16 ATL 86.09 HCA
LOP 205.64 VP 37.199 GAP -11.50 A2P 92.89 TAL
GP o3.51 2AL 45.65 ZAP 10.71ETS _.60 ZAE
137.71 ,_4A 123.60 ECC .23452 INC 3.9104 V| 30,20Z
152'61 TAP 290.32 RCA 94.62 APO 152.59 v2 35,086
166.88 ET£ 268.71 2AC 110.31 ETC 167,78 CLP -10.12
CLA 27.38 RAL 15.98 RA0 6568.3 VEL 12.362 PTH 2.2] VHP 7.777 0PA .16 RAP 16.87 ECC 1.5175
L-] TXM_ JNJ LAT IN! LONG JNJ RT 4_ JNJ A_TH IN! T|/,_ PC) CST TIN IN! 2 LAT JNJ 2 LONG
3438_92 -21.86 126.95 253.89 71.55 3 51 25 2838.9 -24.18 119.05
3856.35 -10.82 152.57 249.16 65.67 | 50 21 3256.4 -14.27 145.59
3052.11 -25.63 99.76 255.17 74.06 fl 44 58 2452.1 -27.56 91.50
3718.39 -7.33 I40.59 241.31 60.94 2 30 45 31|B.4 -11.16 133.99
2656.49 -32.42 71.62 257.06 78.51 7 44 47 L_056.5 -33.66 62.60
3686_78 -1.38 134.53 243.64 55.84 2 40 17 3086.8 -5.85 128.29
DIFFERENTIAL C(_?I_F,C7]ONS
7DE-1.1806 7RA-2.1475 T(3 -.0667 BAU .0600
ROE -.19fl7 RRA .106fl RC3 -.1262 FAU .0_070
FOE 1.8434 FRA 2.4588 t(3 -.8452 B,_P 9203
Bog 1.1967 BRA 2.i502 863 .1427 FSP -892
LAUNOa DATE NOV 50 1968
HELIOCENTRIC CONIC
NIO-C_,_E_CUTZONACCURACY (_R_IT CETERMINATZON ACCURAC_
SC,T 2750.8 S_ 273.9 $413 304.9 ST 1415.9 SR 203.4 SS 1388.4
RRT -.0677 RI_ .I078 RTF -.9471 CRT .7431 CRS .821_ CST .9917
S(_ 2764.4 R23 -.0432 RI3 .9471 LSA 1985.4 MSA 178.6 554 14.4
561 2750.9 S_2 273.3 THA 179.61 ELl 1424.0 EL2 135,3 ALF 6.1 fi
FLIGHT TIIwiE I_.00 ARRIVAL OATE APR I_ 1969
0ISTANCE 340.640
Rl. 147.52 LAL -.011
RP i08.05 L_P 2.5i
RC 43._=7 GL 19.gO
PLAN£TO_ENTRIC CONIC
C3 29.836 VHL §.46_
LNF..H A_WT_ LN(H TIN_
9O.OO 2 5 31
9O.OO I H 7
i(30.00 4 32 43
100.00 ! 46 35
110.00 6 48 20
LOt. 67.86 VL 27.0}3 G_L 7.47 AZL 86.02 _ 140.93 SMA 124.21 ECC .22695
LOP 208.85 VP 37.2_8 GAP -10.8! *ZP 93.09 TAL 152.54 T_P 293.47 R¢A 96.02
GP i -3.96 ZAL 45.99 Z_P |2.53 ETS |9.89 ZN[ 166.66 ETE 279.98 Z_C 111.81
0LA 28.25 RAL 15._4 RAO 6568.2 _IEL 12.297 PTH 2.21 VHP 7.395 DP_ .35
L-I T[HE fNJ L_r IN! _ ZNJ RT 4,_ ZNJ _,_',fTH _NJ TIiV_. PO (57 TIM
3578.67 -18.59 135.89 251.24 68.25 3 5 lO 2978.7
3690.24 -15.63 142.75 249.94 66.09 2 32 37 3090.2
3104.0! -24.61 103._ 253.55 72.47 5 24 27 2504.0
_640.13 -9.90 1_.19 247.05 61.65 2 47 16 3040.1
2679.55 -32.09 73.33 255.82 77.55 7 32 59 2079.6
IN( 3.9771 Vl }0.202
APO 152.40 V2 35.073
ETC 167.99 CLP -11.89






II0.OO 1 47 28 _6}7._6 _-_.26 13i.94 243.01 55.95 2 48
DIFFERENTIAL CCRRIECTIONS HIO-C.OIJR_E E_ECuTiON-A((URKY
T06-1.1933 TRA-2.104| TC3 -.0320 BAU .0542 ,S_T 2801.9 ,S_ 2_8.4 S_3 335.4
ROE -.1647 RRA .1066 RC3.-.1321 FAU .03309 RRT -.1329 _" .1786 RTF -.9507
FOE 2.O069 FRA 2.59X) FC3 -.9603 BSP 9465 Sr_ 2813.8 RZ3 -.0519 RI3 .9507
Bo£ 1.2066 _3Ri12.10_I Be3 ,1_59 FSP -990 SGI 2802.2 SG2 256.1 THA 179.29
LAUNCH DATE NOV 3D J965
_037.A i_7.71 12s.68
sT 1,61.8 sR 177.o ss _,69._
CRT .7268 CRS .8066 CST .9920
LSA 2073;3 MSA 172,4 55A 13,7
ELi 1467.5 EL2 121o| ALF 5.06
HELIC(ENTRI( CONIC
RL 147.52 LAL -.00
RP 108.09 LAP 2.37
RE 44.011GL 20.91
PLAN£TOCENTRIC CC_NIC
C3 28.412 VHL 5,3_
LNCH AZMTH LNCH TIME
82.75 O 46 28
97.25 2 46
10(3.00 4 3 19
1130.00 2 I1 56
110.00 6 34 35
FL]_T T]MI[ J_._ 4RRJV_L D_TE _PR 17 J969
0ISTkNEE 347.389
LEe 67.86 VL 27.123 G_L .7.19 AlL 85.95 HCA 144.14 5844 124.78 ECC .21990 INC 4.0535 vJ 30.202
LOP 212.07 VP 37.311 GAP -10.14 _ZP 93.29 TAL 152.50 TAP 296.64 RCA 97.34 APO 152.22 v2 35.060
6P -4.50 ZAL 46.38 ZAP 14.44 ET5 19.60 ZAE 165.97 ET£ 289.77 2AC 113.27 ETC 168.25 CLP -J3.74
ELi 29.16 RAL 15.03 RA0 6568.1 VEL 12.239 PTH 2.20 VHP 7.028 OPA .41
L-I T!ME IN! LAT IN! LON_ IN! RT ASC IN! A2'HTH !NJ TIME PO (ST TIM
3815.60 -17.96 153.00 249.52 66.64 1 50 4 3215.6
3428.85 -17.95 124.62 249.52 66.63 3 43 14 2828.8
3181.18 -22.93 108.40 251.61 70.28 4 56 20 2581.2
3538.50 -13.12 130.37 247.15 62.90 3 10 55 2938.5
2707.41 -31.67 75.39 254.55 76.40 7 19 43 2107.4
RAP 19.83 ECC 1.4676






II0.00 ! 57 9 3585.03 -5.25
OIFF£R1ENTIAL CCRECTIONS
TOE-I.2021 TRA-2.0488 TC3 .0170 BAU .0531
ROE -.1316 RRA .llOl RE3 -.1387 FAU .0_06
rOE 2.1881VRA 2.7324 FC3-1.0987 8_P 9919
BO£ 1.2093 _RA 2-0518 BE3 .1397 FSP -1112
129.20 242.47 56.17 2 56 54
MIO-EOU_E EXECUTION ACCURACY
$672833.7 _ 2A5.4 S_3 36_.7
RRT -.2323 RRF .2827 RW -.9544
5r_ 2844.3 R_3 -.0610 RI3 .9545
St, l 2_34.3 SG2 238.7 THA 178.84
2985.0 -9.66 1_._8
ORBIT DETE_WIN_TION ACCURACY
ST 1497.4 SR 147.3 SS 1554.2
CRT .6896 (RS .7736 CST .9922
LSA 2156.6 MSA 167.3 SSA 12.8
ELI 1500.8 EL2 106.4 ALF 3.90
LAUNCH 04 TE NOV 30 1 FLIGHT TINE 140.00 AI_IV_L CATE APR 19 1969
HELIOCENTRIC CONIC DISTANCE 354.133
RL 147.52 LAL -.00 LCL 67.86 VL 27.2D6 G_L 6.93 AZL 85.86 HCA 147,35 ._A 125.31 £CC .21338
RP 108.13 LAP 2.23 LOP 215,28 VP 37.358 GAP -9.50 AZP 93.49 TAL 152.48 TAP 299.83 RCA 98.57
RC 44.8_ GL 21.98 GP -5.16 ZAL 46.83 lAP 16.47 £TS 19.66 ZkE 164.92 ETE 297.61 2AC 114.67
PLANE TOCENTR!C CONIC
C3 27.180 VHL 5.213 OLA _0.11RAL 14.46 RAO 6568.1 V£L 12.188 PTH 2.|9 VHP 6.677 OPA .32
LNCH A2'MTH LN_H T|ME L-I TIME: XNJ L_T IN! LONG IN! RT A_K: IN! 4214TH ]NJ T|M[ PO CST TIM
79.32 0 17 _ _89.65 -18.82 158.89 248.49 66.06 1 22 28 3289.6
I_0,6_ 3 JO 25 3_2.72 -J9,_0 _J7.89 245.4_ 6_.05 4 5 _ 2732.7
79.32 0 17 39 3889.65 -18.82 158.89 248.49 66.06 1 22 28 3289.6
1OO.68 3 10 25 3332.72 -18.80 117.89 2i8,48 66.05 4 5 58 2732.7
ll0.OO 6 18 47 2741.92 -31.09 77.92 253.26 75.01 7 4 29 2141.9
110.00 2 8 27 3528.44 -7.39 126.21 242.08 56.53 3 7 15 2928.4
IN( 4,1427 Vl }0.202
APO 152.05 v2 35.047
ErE 168.58 CLP -15.66
OIrrE_ENTIAL CORRECTIONS MIO-OC_S[ EXECUTION _CCUR_CY
TOE-1.343_ TRA-2.1241 TC3 -.1295 8AU .0715 SGT _079,0 _ 239.1 SG3 418.2
ROE -.0962 RRA .ll?O RE3 -.1483 FIU .03436 RRT -._043 RRF ._897 RTF -.9528
FOE 2.5102 FRA 2.9993 FC3-1.0944 BSP 7151 ,_8 3088.3 R23 -.10]O RI3 .9530
BOE 1.3470 BRA 2.1274 BE3 .1969 FSP -I028 5(;1 )079.9 5(,2 227.7 THA 178.64
RAP 21.27 ECC 1.4473








ST 1684.0 SR 114.8 SS 1722.7
CRT .6_08 CRS .7014 CST .9940
LSA 2406.6 MSA t56.8 SS_ 13.3
ELI 1685.5 EL2 90.0 ALF _,43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-691
LAUNCH C*TE NOV 30 1968 FLrGHT TIME 142.00 ARRIVAL CATE APR 21 1969
HELIOCENTRIC CONIC
RL 147.52 LAL -.00
RP 108.17 LAP 2.09
RC 45.818 GL 23.14
PLANE TOCENTRIC CONIC
C3 26.106 VHL 5.1D9
LNCH AZMTH LEH TIME
76,52 23 50 36
103.48 3 28 14
76.52 23 50 36
Z03.48 3 28 14
110.OO 5 59 43
I_O.OO 2 22 12
CIFFER_NTIAL CORRECTIONS
702-|.27637RA-|.9845
ROE -.0544 RRA .1106
FOE 2.6927 FRA 3.0994
BOE 1.2774 BRA 1.9688
01STAN(£ }60.842
LCX. 67.86 VL 27.28} GAL 6.69 AZL 85.75 HCA 150.56 S_IA
LOP 218.48 VP }7.402 CAP -8.87 A2P 9}.70 TAL 152.49 TAP
GP -5.99 2AC 47.36 ?AP 18.65 ET$ 2_.04 ZAE 163.64 ETE
125.80 ECC .E0728 INC 4.2490 Vl ]0.202
]0}.05 RCA 99.7} APO 151.88 v2 55.033
_03.}7 ZAC }|6.00 ETC 169.01 (LP -17.69
CLA 31.12 RAL
L-I TIME IWJ LAT IN| LONG IN| RT A_ IN| AI_ATH IN| TIME
3944.53 -19.70 163.41 247.45 65.41 24 56.80
3257.84 -19.68 112.70 247.44 65,40 4 22 31
394A.5] -19.70 163.4l 247.45 65.41 24 56 L_
3257.84 -19.68 112.70 247,44 65,40 4 22 }1
2786.02 -30.27 81.09 251.84 73.29 6 46 9
3464.55 -9.78 JLPZ.T8 24|.84 57.08 3 19 57
NI0-COURS_ EXECUTION ACCURACY
TC} .0310 8AU .0561 ,_w_r2967.6 SGR 842.5 $63 455.1
RE3 -.1573 FAU .04073 RRT -.504l RRF .5756 RTF -.9587
FC}-1.3505 BSP 9404 S_ 2977.5 R'Z} -.I041 R13 .9591
8C} .1607 FSP -1304 .T_! 2970.| SG2 209.3 THA 177.63
13.80 RA0 6568.1VEL 12.144 PTH 2.18 VHP 6.}38 0PA .04 RAP 22.68 ECE 1.4296








ST 1629.9 5R 79.9 S} 178}.2
CRT .3634 (RS .4673 CST .99_}
LSA 8418.0 MSA 156.9 SSA 11.2
ELI 1630.1 £L2 74.4 ALF 1.02
LAUNCH DATE NOV 30 1968 FLIGHT TIME 144.00 ARRIVAL 0_T£ APR 23 1969
HELIOCENTRIC CONIC DISTANCE 367.540
RL 147.52 LAL -.OO LOL 67.86 VL 27.353 GAL 6.46 AZL 85.62 HOt 153.76 _WA
RP 108.21 LAP 1.9} LOP 221.69 VP }7.440 GAP -8.L_ A2_ 93.93 TAL 152.53 TAP
RC 46.944 GL 24.40 GP -7.0} IAL 47.98 2AP 20.98 £T5 20.762AE 162._0 £_£
PLANETC_ENTRIC CONIC
C5 25.225 VHL 5.082 0LA 32.88 RAL 13.05 RAO 6568.0 VEL
LNCH AZMTH LNCH TIME L-I TIME IN| LAY IN| LONG IN| RT A,SC IN| A2_4TH IN| TfME
73.95 _} 29 5} 3991.44 -20.59 167,4| 246.4? 64.66 24 36 27
106.05 } 42 54 3193.96 -20.58 108.31 846.46 64,6} 4 36 8
7}.95 23 29 53 3991.44 -20.39 I67.41 246.47 64.66 84 }6 27
106.05 3 42 54 3193.96 -20.58 IOB.AI 246.46 64.65 4 }6 8
110.00 5 35 19 2846.54 -89.00 8_.35 250.23 71.06 6 22 45
110_00 2 40 37 5386.8} -12.61 118._7 241.91 57,96 3 37 4
OIFFERI_NTIAL CCI_qlECTION$ MI0-OOURS(E EXECUTION ACCURACY
7DE-1.2952 TRA-1.9254 TO3 .0686 BAU .0619 S_T 2988.0 _ 265.8 S(,3 500,6
ROE -.0055 RRA .1508 RC} -.1703 FAU .04419 RRT -.6677 RRF .7400 RTF -.9613
r0E 2.9899 FRA 3.284} FC}-1.51_8 BSP 9596 _B 8999.8 1_3 -.12BO R13 .9618
B0E 1.2952 BRA 1.9313 8C3 .1836 FSP -|452 ,_,1 8¢J93.3 5G2 197.5 THA 176.59
126.26 £CC .20166 IN( 4.3786 Vl )0.202
_06.29 RCA 100.80 APO 151.72 v2 3_.020
307.84 ZAC 117.27 ETC 169.58 (LP -19._2
I8.108 PTH 8.17 VHP 6.017 OPA -.49 RAP 24.08 ECC 1.4151








ST 1670.} SR 61._ _5 1903,2
CRT -.3714 CR$ -.2651 CST .9935
LSA 858B.2 HSA 154.4 $5A 9.9
_LI I670._ _L2 57.1ALF 179.22
LAUNCH 0ATE NOV 30 1968 FLIGHT TIME 146.00 ARRIVAL DATE APR 25 1969
HELIOCENTRIC CONIC
RL 147.52 LAL -.00 L_ 67.86 VL
RP 108.25 LAP 1,78 LOP 224.89 VP
RE 48.205 GL 25._2 GP -8.40 ?AL
PLANE TOCENTRIC CONIC
C3 24.544 VHL 4.954 0LA 33.44 R_L
LNCH AZMTH LNCH TIME L-! TIME INJ LAY
71.45 23 10 9 4035.07 -21.52
]O_.57 } 55 41 3136._7 -21.31
71.43 23 1O 9 4035.07 -21.52
108.57 3 55 41 }1}6._7 -81.51
110.00 4 58 26 2944.64 -26.65
110.O0 3 10 _0 3275.30 -16.}}
CIFFERENTIAL CCRR_CTIONS
TCE-I.3155 TRA-1.8594 TC} .I04} 8AU .0706
ROE .0552 RRA .1804 RE} -.1_11FAU .04_O4
FOE 3.3380 FRA 3.4747 FC3-_,6943 _SP _O1
BOE 1.3167 BRA 1.8681 8C3 .2158 FSP -1681
DISTANCE 374.220
27.417 GAL 6.26 AZL 85.46 HCA 156.96 SMA 126.68 ECC .19648 INC 4.5412 V| ]0.202
37.474 GAP -7.67 AZP 9A.18 TAL 15_,57 TAP 309.54 RCA 101.79 APO 151.58 v2 35.007
48.70 ZAP _3.53 ETS 21,86 ZAE 160.63 £TE 309.37 ZAE 118.48 £TE 170.57 CLP -22.07
12.17 RA0 6568.0 VEL 12.080 PTH 2.16 VHP 5.714 OPA -1 .36 RAP 25.49 ECC ].4039
[NJ LONG IN| RT AS_ IN| A;_ITH IN| TIME PO (ST TIM IN| 2 LAT IN| 2 LONG
171.23 845.52 6}.77 24 17 2A 3433,1 -24.87 163,76
104.40 845.52 6}.76 4 47 57 85}6.9 -24.85 96.91
171.85 245.58 63.77 2A 17 24 3435.1 -24.87 163,76
104.40 845.52 63.76 4 47 57 8536.9 -24.85 96.91
9_.01 248.05 67.76 } 47 30 8344.6 -29.42 83.92
112.33 848.70 59.66 4 5 6 2675.3 -20.46 I05.38
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 8994.3 _ 318.3 SG3 55_.6 ST 1706.} SR 98.6 SS 20}5.2
RRT -.7_0 RRF .8660 RTF -.9637 CRT -.9213 CRS -.8730 CST .9937
SGB 3011.2 1_3 -.1fl57 R13 .9645 LSA 2653.4 MSA 153.3 SSA _,6
S_I 3005.1 SG2 191,1 THA 173,! } £L1 1709.0 EL2 38.3 ALr 176.95
LAUI_EH OATE NOV 30 1968 FLIGHT TIME 148.{_} A/_IVAL CATE APR 27 1969
HELIOCENTRIC CONIC
RL 147.58 LAL -.OO
RP 108.29 LAP 1.61
RC 49.590 GL 27.46
PLANETOCENTRIC CONIC
C3 24.103 VHL 4.909 OLA 34._4 RAL
LNCH A2"MTH LI_H TIME Lol TIME IN| I._T
68.80 82 _k_ 10 4078.78 -28.49
lI|.L_3 4 7 17 _084:25 -LP'_.4_
68.80 Z2 50 10 4078.78 -L:_.49
111.20 4 7 17 }084.25 -L_'_;48
68.80 28 50 10 4078.78 -22.49
I11.Z0 4 7 17 }084.25 -L_.4_
OIFFERENTIAL CORRECTIONS
TOE-|.34_O TRA-I.7898 TC3 .1}L_3 8AU .0806
ROE .1351 RRA .2232 RC3 -,2126 FAU .05191
FOE 3.7}41FR_ 3.66}4 FC3-1.8646 85P 9_32
BDE 1.3498 0RA 1,8037 8C3 -2502 F_P -I_
0ISTANCE _O.B_O
L_L 67.86 VL 87.475 GAL 6.06 A2'L 85.85 H_A 160.16 S_AA 127.07 £CC .19173 INC 4.75_ Vl ]0.202
LOP 288.08 VP 37._5 GAP -7.09 A2P 94.47 TAL 152,64 TAP 312.80 REA 102.71 APO 151 .44 V2 34.994
GP -10.82 ZAL 49.36 ZAP 26.37 ETS 23.43 Z_E 158.86 ET£ _09.83 Z_E 119.64 ETC 171.46 CLP -_4.44
IJ '18 RAO 65_.0 V£L 12.062 PTH 2.16 VHP 5.43} DPA -2.7| RAP _6.97 ECC |.3967
INJ LONG IN| RT ASC IN| A_TH IN| TIME PO CST TZM IN| 2 LAT IN| 2 LONG
175.19 844.64 62.66 23 58 9 3478.8 -25.97 167.70
100.82 244.6} 62.65 4 58 42 2484.2 -25.96 9}.34
175.19 844.64 62.66 83 58 9 3478.8 -25.97 167,70
100.82 844.6} 62.65 4 58 42 2484.2 -25.96 93.54
175.19 844.64 62.66 23 58 9 3478.8 -25.97 !67.70
100.82 244.63 62.65 4 58 42 2484.2 -Z5.96 93.34
MI0-COURSE EXECUTION ACCURACY 'ORBIT DETERMINATION ACCURACY
S_T 2991.7 5GR 411.} 5G3 609.2 ST 174}.5 5R 184.} SS 2|84.O
RRT -.8793 RRT" .9404 RTF -,9656 CRT -.9955 ERS -.9797 CST ,9939
3019.8 R23 -.I843 RI} .9671 cSA 2796.4 MSA 153.7 SSA 7.1
$61 ]013.6 S&2 194.5 THA 173.08 EL] 1753.1 EL2 17.5 ALF 173.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69_
LAUNCH CA'rE NOV 30 196B FLIGHT TINE |50.00 ARRIVAL CAT_ APR 29 1969
PELIOEENTRIC CONIC 0ISTANCE 387,520
RL J47,52 LAL -,00 LOL 67.86 VL 27,528 GAL 5,89 4ZL 84,96 HCA 163,]6 SgA 127,43 ECC ,18739 IN( 5,0421 vI X].ZOZ
RP 108,33 LAP | .44 LOP 231,28 VP 37,531 GAP -6,53 47P 94,83 TAL 152,71 TAP 316,07 RCA 103,55 APO 151,31 VZ 34.9H0
RE 51,091 GL 29,44 GP -12,76 ZAL 50,64 ZAP 29,6! £TS 25,65 ZAE 156,71 ETE 308,64 ZAC IZ0,74 ETC J73.04 CLP -Z6,95
PLANE TOCrNTR] C CONIC
C3 23.981 VHL 4.697 OLA _.5Z R&L 9.81 RA0 6568.0 VEL 12.056 PTH 2.15 VHP 5.182 OP4 -4.77 RAP 28._} ECC 1.3947
LNCH AZNTH LNCH TII4[ L-I T|HE IN,/ LAT INJ LONG |NJ RT AS4: INJ A2_4TH INJ TII42 PO (ST TIN INJ 2 L4T INJ Z LONG
65,91 LP'Z 26 52 4125,61 -23,52 J79,51 243,82 61,23 23 37 56 3525,6 -27,17 172,05
114.09 4 18 7 3034.92 -23,51 97.49 243.81 61,22 5 8 42 2434.9 -27,16 9_.03
65.91 22 28 52 4125.61 -23.52 179.51 245.82 61.23 23 37 38 3525.6 -27.17 172,05
1:I4.09 4 f8 7 .._754.g2 -23,51 97,49 243.81 6|.22 5 B 42 2434.9 -27.16 9D.O3
65.91 L_Z 28 52 4125.61 -23.52 179.51 243.82 61.23 23 37 38 3525.6 -27.17 172.O5
114.09 4 18 7 3034.9"_ -23.5! 97.49 243.61 61,22 5 B 42 2434.9 -27.16 90.03
OIFFERENTIAL COR_ETION_ N|O-COUR_ EXECUTION ACCURACY ORBIT DETERNIN_iTICI_ 4CCUR,4C_"
TOE-I .3828 TRA-1.7|54 TC3 .1480 8AU ,O<J'2Z S.GT 297g,2 SGR 561,2 S,G3 6_.3 ST 1783,0 SR 316.0 55 ?351 .9
ROE .2481 I_A .2852 RC3 -.2465 FNJ .055_4 RRT -.9"Z_ R_ .9763 RTF -.967| CRT -.9994 CRS -.9967 CST .9940
FDE 4.2548 FRA 3.8_ FC3-2.0051 BSP 9968 S_B 3031.6 R23 -.2066 RI3 .9698 LSA 2964.1 NSA 155.8 SSA 5.7
1.404g _RA 1.7390 8kC3 .2675 IrSP -1960 _i 3024,0 _2 214.0 THA 17'0.10 ELI 1810.8 El_ 10.9 ALF 169.96
LAUNCH 0ATE NOV 30 1968 FLIGHT TINE J52.00 ARRIVAL 0ATE NA_ I 1969
HELIOCENTRIC CGNIC 0ISTkNCE 394.139
RL 147.52 LAL -,O0 LOL 67.66 VL 27.576 GAL 5.72 AZL 84.54 HC_
Re 108.38 LAP I .27 LOP 234.47 VP _7o55f) GAP -5.99 A2'P 95.31 TAL
RE 52.697 GL 31.96 GP -16.48 ZAL 52.0_ ZAP 33,50 ETS 28,76 ZAE
PLANE TOCENTRIC CONIC
C3 24.355 VHt. 4.935 OLi _.64 RAL
LP,_Ja _:_Tt_ LP_O_ TT,NE L-I 71NE
62.53 _ 4 35 4179.85 -24.63 184,64 24_.06 59,23 2_ 14 15
117.47 4 28 23 2g(18._ -24.62 94._ 243.07 59,22 5 JB 12
62.53 L_Z 4 3§ 4179.85 -24.63 184.64 243.08 59.23 23 14 15
117.47 4 28 23 2_._ -24.62 94._ 243.07 59.22 5 JR 12
62.53 _ 4 35 4179.85 -24.63 184.64 243,00 59.23 23 14 15
117,47 4 28 23 2988._ -_4.62 94._8 243.07 59.22 5 18 12
OIFFER_NT|AL CORRIECTION_ M_O-CO,_,_E E_CUTICN ACClJRACY
'roE-1.4425 TRA-J .6313 T(3 .1546 _ .1080 S_T 2950.g SGR 796,8 5C,3 723.4
RD[ .4220 RRA .3752 RC3 -.2934 FAU ,05843 RRT -.94_J RRF .9913 RIT -,968_
FOE 4.8505 FRA 3.9337 FC3-2,0771 BSP 10094 S(_ _56.6 R_3 -.2143 R13 ,9731
1.5030 BRA 1.6739 BC3 .3317 FSP -21fl5 $61 3045.8 S_2 257,2 THA 165,61
166.55 SNA 127.75 Ice .18344 IN( 5.4638 Vl 30.202
152.79 TAP 319.34 RCA 104.52 APO 151.19 V2 34.967
153,72 ETE ]05,77 ZAC 121,79 ETC 175,45 CLP -_9,59
8,05 RAO 65_,0 VEL 12,072 PTH 2,16 VHP 4°977 OPA -7,97 RAP _0,59 E(C 1,40OB
_NJ LiT INJ LO_ INJ RT ,i$C ]NJ AI"_TH _NJ T_ME t:10 _ST TZM INJ 2 LAT INJ ;_ LONG
3579,8 -26,52 177.23
_388,3 -2_. 51 86.9B
3579,8 -i78,52 177,23




ST 1825,9 5R 517,8 SS 2536.4
CRT -.9966 CRS -.9996 CST .9942
LSA 3163.0 NSA 160.2 SSA 4.2
ELI 1897,5 21_2 40.8 ALF J64.21
L*UNCH DATE NOV 3D J96B FLJCHT T]I,I_ J54,DD ),RR.1Vs_L D4TE N_,_ 3 J969
HELIOCENTRIC CONIC 0ISTAI_E 40{],7]5
RL 147,52 L4L -,00 LOt. 67,86 VL 27,62g G4L 5.58 AZL 85,86 HEA 169,74 .944 128.05 [CC .17986 IN(: 6,1,11] Vl _O.?O2
RP 108,42 LAP ] .09 LOP 237.66 VP 37.575 GAP -5.,16 _ZP 96,04 TAL 152,t}6 TAP 322.61 RC4 105.02 _PO 151.08 v2 3,1.95_
RE 54.398 GL 35.47 GP -22.32 ZAL 54.16 ZAP 38.57 ETS 33.33 ZAE 148.96 ETE 301.35 ZAC 122.7Z ETC 179,37 CLP -3_.31
PLAN[ TOCENTR 1C CONIC
C3 25.685 VHL 5,068 CLA 41,55 RAt 5,44 RAO 656_,0 Vl[L 12,127 PTH 2,]7 VHP 4,863 OPA -13,14 RAP 33,38 [CO 1,4227
LNCH ATNTH LNCH TIME L-I TINE INJ LAT INJ LONG [NJ RT AS( INJ A_tTH INJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG
5_.23 21 3_ ]0 "24P,]0 -25,7P 191,24 242,43 56,21 22 45 19 3648,3 -30.02 163,9_
121.77 4 37 _6 2946.01 -25.76 91.60 242.42 56.20 5 26 42 2546.0 -_0.01 84.34
58,23 21 34 30 4248,_O -25,78 191.24 242,43 56,21 22 45 19 3648,3 -]O,02 163.98
121.77 4 37 36 2946,01 -25.76 91,60 242.42 56,L_ 5 26 42 2346.0 -30.01 84.3,1
5R,23 21 34 _O 424R._0 -25.78 191 .24 242.43 56.21 22 45 19 3648.3 -30.02 183.98
121,77 4 37 _ 2946,01 -25,76 91.60 242,42 56,L:_ 5 26 42 2346,0 -_0,01 84,34
0IFFER1ENTIAL CORRECTIONS H_0-COURSIE EX£CUTION ACCURACY ORBIT 0ETERNIN_TION ACCi._ACV
TOE-I.5525 TRA-1.5369 TC3 .1423 BAU .1_06 S_T 2914.0 _ 1175.4 SG3 75B.3 ST 1888.3 SR 849.3 SS 2731.7
ROE .72:32 RRA .5064 Re3 -.3526 IrAU ._5652 RRT -.95_6 RRIr ,9_JI6_ RI"F -._o_9 C..RT -.9945 CR5-J ._ CST .9944
FOE 5.5395 FRA 3.8494 FC3-1.9726 BSP 10311 5Ge 3142.1 R23 -._24 R13 .9782 LSA 3423.7 NSA 167,2 Sgk 2.9
8OE 1.7127 13RA I ,6182 6C3 ,_03 FSP -2263 S6I 3124,4 S62 333,5 THA 158,73 £L1 L=O69,0 EL2 80.9 ALF 155.86
LAUN04 0ATE NOV 30 1968 FLIGHT TIME 156,00 ARRIVAL 0/[7{: HA'( 5 1969
HELIOCENTRIC CONIC 01STANCE 407.308
RL 147.52 LAL -.OO LOL 67.86 VL 27.659 GAL 5.45 AZL ,92.58 tara 172.93 SI4A 128.32 ECC .1766o IN(: 7.4205 VI _-2OZ
RP 108.45 LAP .91 LOP 240.85 VP 37.592 GAP -4.94 A2'P 97.36 TAL 152,94 TAP 325.87 RC_ 105.65 APO 150.99 v2 34.94Z
RC 56.|86 GL 40,90 GP -32.36 ZeAL 57.62 ZAP 46.15 ET$ 40.13 ZAE 140.22 ETE 296.14 ZAC 123.19 ET( 186.47 CLP -34.9{]
PLANE TOCENTR | C CONIC
C3 29.497 VHL. 5,431 OLA 45,89 RAL ,63 RAO 65eo8.2 VEL 12,283 PTH 2.21 VHP 4,997 OPA -_2.06 RAP 58.25 ECC ].4854
LNCH AZNTH LN_H TIME L-_ TINE INJ LAT INJ LONG |NJ RT AS( INJ A.._4TH INJ TI14[ PO CST TIN INJ _ LAT INJ 2 LONG
52.24 20 52 22 4346.11 -26.63 200,74 241.77 51.13 22 4 4B 3746.1 -31.46 ]93.86
J27.76 4 4..3 O 29_7.D9 -26.62 89.69 242.76 _1.J2 5 3J ,.37 2317.3 -32,45 _2._
52.24 20 52 22 4_46.11 -26.63 L_0.74 241.77 51.13 22 4 48 3746.1 -31.46 193.86
127.76 4 43 0 2911.09 -26.62 89.69 241.76 51.12 5 31 37 2_17.1 -31.,15 82.8?
52.24 20 52 LP_ 4346,11 -_6.63 200,74 241.77 51.13 22 4 48 3746,1 -31.46 193.86
127.76 4 43 0 2917.09 -26.62 89.69 241.76 51,12 5 31 37 2317.1 -31,45 02.8?
OIFFE_NTIAL CORRECTIONS MIO-COL_S[ EXECUTION ACCURAC'r" ORBIT DETE_4INATION ACCURACY
TOE-! ._065 TRA-1.4260 TC3 .1060 B_U,J .1648 S/aT '_B4.O SGR |BOD.8 SC,3 722.1 ST _O15.0 SR I,141.8 SS 2879.4
ROE |,3346 RRA .6817 RC3 -.4043 FAU ,05139 RRT -._564 RRF ._86 RTF -._694 CRT -.9938 CRS -.9999 CST .994_
rOE 6.1598 FRA 3.2941 FC3-|.5002 8SP 11000 _ 3400.0 R'_ -.1647 RI3 .986l LSA 379_.5 NSA 177.1 SS_, 1.6
BOE 2,2460 BRA 1,5806 8C3 .4180 FSP -2173 .S61 3370,1 $62 449,9 THA 148.53 ELI 2472.6 EL_ 110,6 ALF 144,44
278
JPL TM 33-99 EARTH--VENUS TRAJECTORIES lVOL 4 1968-69,
LAUNCH DATE _V 30 1966 FLIGHT TIN( 158.00 ARRIVAL DATE MAY T 1969
HELIOCENTR|C CO_I|C
RL 147.52 LAL -.00
RP 108.49 LAP .73
RC 56.051GL 50.66
PLAN(TO([NTR|C CONIC
C3 44,406 YHL 6.664
LNCH AZMTN LN(N TI_4E
43.27 19 39 29
136.73 4 29 24
43.27 19 39 29
136.73 4 29 24
43.27 19 39 29
136.73 4 29 24
DISTANCE 413.847
LOL 67.86 VL 27.694 GAL 5.33 AZL 79.23 HCA 176.10 Sl4A 128.56 ECC .IT381 IN(IO.TT13 Vt 30.202
LOP 244.03 vP 37.606 GAP -4.44 AZP 100.75 TAL 153.00 TAP 329.11RCA 106.21 APO 150.90 v2 34.929
GP -51.52 ZAL G4.61 ZAP 59.85 (TS 51.31 Z_U[ 122.24 [TE 293.75 ZAC 121.34 ETC 201.54 CLP °35.69
DLA 52.89 RAL 349.99 RAO 65U.7 V(L 12.675 PTH 2.35 VHP 6.195 DPA -38.34
L-I TIN( INJ LAT INJ LON_ INJ RT A$C [NJ 4ZMTH INJ TIRE PO CST TIM
4520.48 -24.70 218.15 239.64 41.62 20 54 49 3920.5
2948.98 -24.69 t0.$4 239.63 41.61 S 18 33 2349.0
4920.48 -24.70 218.15 239.64 41.62 20 34 49 3920.5
2946.98 -24.69 90.84 239.83 41.61 S 16 33 2348.0
4520.48 -24.70 216.19 239.1_1 41.62 20 54 49 3920.5
2948.96 -24.89 90.84 239.43 41.61 S 19 33 2_i9.0
DIFFERENTIAL CORRECTIONS
T0£-2.7575 TRA-1.2919 TC3 .OL_DO BAU .1838
RO( 2.8912 RIIA .7458 RC3 -._)0 FAU .02521
FOE 5.8249 FRA 1.7394_ FC3 -.4915 8SP 1271)4
BO_ 3.9954 BRA 1.4917 BC3 .3096 Flip -1485
RAP 50.21 EEC 1.7308








ST 2434.3 Sit 2504.3 SS 2710.1
CRT -.9949 CRS -.9t96 C$T .9967
LSA 4417.8 NSA 187.8 SSA .S
ELI 3489.4 ELZ 177.0 ALF 134.16
NID-COuRs[ EX(CUTI(_ ACCURACY
SGT 3001.8 SGR 2734.7 SG$ 464.1
RRT -.9971 WIF .9979 RIT -.8741
4040.8 R23 -.0050 RI3 ._HISS
S&t 4017.9 !_ 588.5 _ 137.78
LAUNCH DATE NOV 30 1966 FLIGHT TIN[ ilJO.O0 ARRIVAL DATE NAY 9 1969
H[LIC_ENTRIE CONIC
RL 147.52 LAL -.00
RP 108.53 LAP .54
RC 59,985 CH. 61.89
PLAH[TOCENTRIC CONIC
C3 404.578 VHL 20.114
LNCH AZMTH LNCH TIN(
43.73 17 43 12
136.27 2 30 ZO
43.73 17 43 12
138.27 Z 30 ZO
43.73 17 43 12
136.2T 2 30 ZO
LOL 67.86 Vi. 27.725 GAL
LOP 247.21 VP 37.617 GAP
GP -76.02 ZAL 61.93 ZAP
DISTANCE 420.;R5
5.26 AZI. 30.01 HCA t79.18 SICA 128.77 ECC .17153
-3.99 AZP 1_).9_ TAL 152.95 TAP 332.11 RCA ID8.69
62.14 [TS 137.80 ZAI[ 80,30 ETE 30.58 ZAC 114.48
DLA 52.52 RAL 320.49 RM) 4572.1 M[L 22.932 PTH 3.27 VHP 23.075 DPA -52.77
L-I TIM( INJ LAT INJ _ INJ RT AS(: ZNJ AZl4TH INJ TIME PO CST TIM
4923.37 -3.02 232.13 228.19 37.54 19 5 18 4325.6
3340.32 -3.01 107.31 I_P,8.17 37.54 3 _li 20 2760.3
4923.57 -3.02 232.15 I_J.18 37.54 19 5 18 4325.6
3360.32 -3.01 t07.31 226.17 37.54 3 25 29 2740.3
4923.57 -3.02 232.15 1_8.19 37.54 II 5 18 4325.6
33¢|0.32 -3.01 107.S| 224.17 57.54 3 28 2D 2760.3
DIFFERENTIAL CORRE(TION$
T'D(-8.1767 IRA .96_K) TC3 -.1863 BAU 1.4935
R9-13.50,15 RRA -.ItZl Rc3 -.2319 FAU-.05500
FD( 3.8048 FRA .D1tl FC$ .0749 BSP 11151
B0i[15.7880 BRA 1.2755 6C3 .3134 FSP -230
INC39.9847 VI 30.202
AR) 150.86 V2 34.917
ETC 322.22 CLP 59.50
RAP 109.29 ECC 7.6383








ST 2333.9 SR 3848.6 38 294T.2
CRT .9961CR3 .9996 CST .9962
LSA 4941.5 MSA 177.4 SSA .T
ELI 4497.5 EL2 177.2 ALF 58.81
MID-COURSE EXECUTION ACCURACT
S&T ?.410.4 V.R 3994.2 SG3 9Z.5
RRT .9595 lOW -.9955 RTF -.9815
S&B 4708.7 _ .0154 R13 -.9998
SGI 4670.1 _ 401.7 THA 58.33
_AUNCH DATE NOV 30 I966 FLIGHT TIM( 162.00 ARRIVAL DATE MAY 11 1969
HELIOCENTRIC CONIC
RL 147.52 LAL -.00
RP 100.5T LAP .36
RC 61,981 GL -44.20
PLANETOCENTRIC CONIC
C3 30.406 VHL 5.514
LNCH AZNTH LNCH TINE
74.12 13 13 56
105.68 17 20 59
74.12 13 13 56
105.88 17 20 59
110.00 16 17 59
110.00 19 18 6
DIFFERENTIAL (ORRECTIONS
TOE -.6462 TRA-I.9173 TC3 .0710 8Au .2858
ROE -.1871RRA-3.1072 RC3 .6995 FAU .02214
FDE .2743 FRA 2.6859 FC3 -.6304 BSP 14659
6DE .6675 6RA 3.8511BC3 .7031FSP -1003
OISTANCE 426.994
LOL 67,86 Vk 27.752 GAL 3.13 AZL 98.00 H(A 182.56 SNA 128.96 ECC .16889 INC 7.9953 VI 30.202
LOP 250.39 VP 37.627 GAP -3.44 AZP 82.01 TAL 153.19 TAP 335.74 RCA 107.18 APO 150.T4 V2 34.906
GP 67.12 2AL 59.94 ZAP 72.12 ETS 315.89 ZAE 113.10 ETE 73.93 ZAC 90.06 ETC 146.35 CLP -37.88
OLA -32.14 RAL 38.38 RAO 6566.2 VEL 12,320 PTH 2.22 VHP 8.032 DPA 65.12 RAP 334.75 ECC 1.5004
L-I TIM( INJ LAT INJ L(_IG INJ RT ASC INJ AZHTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG
1390.80 19.15 1.03 274.80 116.31 13 37 T 790.8 22.53 353.68
5887.60 59.17 280.32 274.80 116.30 18 59 _ 3287.6 22.54 2T2.97
1390.80 lg.15 1.03 274.80 116.31 13 37 7 790.8 22.53 353.68
5887.60 19.17 280.32 274.80 116.30 18 39 6 5287.6 22.54 2T2.97
794.79 10.72 312.45 269.87 122.65 16 31 14 194.8 14.95 303.90
3531.62 28.06 257.13 278.99 110.37 20 48 18 4931.6 30.57 248.83
MID-COURagE (X[CUTION ACCURACY OROIT DETERMINATION ACCURACY
SGT 2447.9 $GR 3894.0 SG5 312.8 ST 9T4.2 SiR 1157.2 SS 763.5
RRT .9596 _ -.9994 RTF -.9679 CRT .8196 ERS .9938 CST .8782
S_ 4599,5 R23 -.0479 R13 -.9987 LSA 1632.0 NSA 455.8 SSA 1.2
SGI 4361.8 SG2 387.8 THA 58,31 ELI 1445.1EL2 446.9 ALF 50,96
LAUNCH DATE NOV 30 1968 FLIGHT TIME 164.00 ARRIVAL DATE NAY 13 1969
HELIOCENTRIC CONIC
RL 147.52 LAL -.DO LOL 67.86 VL
RP 108.60 LAP .17 LOP 253.57 VP
RC 64.032 GL -12.30 GP 44.89 ZAL
PLAH(TOCENTRIC CONIC
C3 14.596 VHL 3.820
LN(H AZNTH LNCH TIME INJ LAT
90.00 8 48 41 -16.24
90.00 20 19 4t 19.17
100.00 10 9 11 -17.16
100.00 21 41 52 20.11
110.00 11 15 29 -19.85
110.00 22 52 4 22.62
DIFFERENTIAL CORRECTIONS
TDE -.4507 TRA-I.2019 TC3 .t253 BAU .2818
RD( -.4992 RRA-2.0123 RC3 1.4384 FAU .08998
FDE 1.5438 FRA 5.6334 FC3-4.t305 BSP 12257
BID( .8728 BRA 2.3439 BE3 1.4440 FSP -2318
DISTANCE 453.432
27.776 GAL 5.06 AZL 91.69 I'¢CA 183.Z1 _4A 129.13 ECC .16703 IN(: 1.6856 Vt 30.202
37.634 GAP -2.98 AZP 88.32 TAL 153.20 TAP 338.91 RCA 107.56 APO 130.70 V2 34.894
44.36 ZAP 62.74 ETS 331.90 ZAJE 137.46 ETE 77.63 ZAC 98.64 ETC 152.39 CLP -49.72
DLA -t.82 RAL 27.33 RAO 6587.6 VEL 11.681 PTH 2.03 VHP 4.704 DPA 46.34 RAP 358.91ECC 1.2402
L-I TII, IE INJ LCI_ INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2085.28 33.46 243.63 113.32 9 23 26 1465.3 -t2.92 26.33
4842.33 209.4t 244.32 68.73 2t 40 23 4242.4 16.11 202.07
1823.61 13.93 243.20 114.86 10 39 38 1225.6 -13.67 6.88
4377.24 189.51 243.92 67.41 22 58 9 3977.2 16.88 182.21
1618.08 555.87 241.$9 118.37 11 42 27 1018.1 -15.68 349.99
4357.54 171.60 242.69 63.66 24 4 41 3757.5 18.90 164.45
MID-COURSE EXECUTION ACCUrACy ORBIT DETERMINATION ACCURACy
$GT t928.2 _ 3299.4 SG3 807.9 ST 863.8 SR 1173.6 S$ 1399.1
RRT .9520 R_" -.9997 R1T -.9324 CRT .9787 CRS .9989 CST .9873
S_4B 5821.5 R25 -.075D RI3 -.9969 LSA 2016.9 NSA 145.9 SSA 5.2
SG1 3786.7 SG2 514.4 THA 60.31 ELI 1452.9 EL2 143.7 ALF 53.81
279
JPL TM_33-99 " ': EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH 0ATE NOV 30 1968
H[LICX_ENTRIC CC_IC
RL 147.52 LAL -.O0
RP 108.64 LAP -.02
RE 66.131 GL 1.00
PLANE TOCENTRIC CONIC
C3 13,618 VHL 3.690
LNCH AZMTH LNCH TIME
90.00 6 55 B
90.00 2I 35 28
1OO.00 8 2J 46
100.00 22 51 32
110.00 9 42 1
110.00 23 47 47
FLIGHT TIE 166._ ARRIVAL CATE MAY 15 1969
0ISTANCE 439.92?
LOL 67.86 VL 27.797 GAL §.00 A?L 69.87 HCA 188.88 5844 129.27 ECC .J6543 INC .1454 v] 30.20?
LOP ?56.74 VP 37.639 GAP :2.52 AZP 90.13 TAL 1§3.2i TAP 342.09 RCA I07.R9 APO lS0.66 v2 34.883
GP 33.48 7AL 42.86 ?AP 61.60 ET$ 341.32 ?AE 148.80 ETE 78.80 ZAC I02.73 ETC 155.44 CLP -55._3
OLA lO.6I RAL 22.80 RAO 6567.5 VEL 11.619 PTH 2.04 VHP 3.881 0PA 35.93 RAP 5.02 ECC 1.2241
L-I TfME_ INJ LAT INJ LONG _NJ RT A$C INJ A_H ENJ T_14_ PO (ST TIM INJ ? LAT fNJ ? LONG
2462.01 -24.70 57.79 241.07 1Q4_30 7 36 10 1862.Q -?2.49 49.81
4435.07 7,55 _85.17 237.38 62.63 22 49 23 3835.1 3,82 178.47
ZJ8_,6J -_5,7_ 36,93 240.76 105,76 B 58 9 J582,6 "23,32 28,96
4J89.70 _._)0 166.62 236,88 61.23 24 I 21 3589.7 4.59 160.O1
1931.fl2 -28_47 16.88 239.78 109.77 10 I4 12 1331.5 -25.5I 8.95
4013.56_ 10.97 151j77 235.39 157.42 24 54 40 3413.611: 6._9 145.41
OIFFERENTIAL CCRRIECTICNS
T0E -.4073 TRA -.944I TC3
ROE -.$717 RRA-I.SI53
FOE 3.0884 rRA 7.4023
B0E .7070 BRA 1.7854
LAUNCH OATE _ 30 1968
.m-COOREE_CUT_C_ ACCURACY
.0247 BAU .23_.1_ SGT J§Jg.9_ @720o8 SG3 1165.6
Re3 ).4746 rAu .10_3 RRT .9414_:_LRTr -.9406
rC3-6,3970 BSP 10358 SGB3166.5 R23 -.0878 R13 -.99S6
BC3 1.2749 FSP -3643 .%! 3130.5 .%Z 475.8 THA 59.97
HELIOCENTRIC CONIC
RL 147.52 LAL -.00 LOL 67.86 VL
RP 108.67 LAP -.2I LOP 239.91 VP
RC 68.274 GL 7.51 GP 26.91 ?AL
FLIGHT TIN? 168.00
ORBIT OETERI41NATION ACCURACY
ST 774,.6 SR 1142.1 SS 1992.5
CRY .9976 CRS .998B CST .9996
LSA 2423._ MSA 52.9 SSA 15,3
ELl 1_79.3 EL_ 44.1ALF 55.8_
ARRIVAL GATE M_Y 17 1969
0_ST*NC£446.355
37.642 GAP -_.0_ _ZP gO._ T_C 153._TAP 345,25 _(_ J08.16 APo _50.63 _2 34.873
43.41Z_P 63.86 ETS 347.61ZAE |55.44ETE 82.56 IAC 104.02 ETCIST.7P CLP -60.39
PLANETC(ENTRIC CGNI¢ ....................
C3 13.66_ VHL 3.696 0LA
LN(.H AZMTH LN(H T_I4E L-I T_14_ INJ L_T INJ LONG INJ RT _S_ INJ AZHTH _NJ T|HE
_O.00 5 51 50 2672,66 -27.42 72,59 240.89 97.37 6 36 23
90.00 2_ 18 38 4225.79 .87 173_4_ 235.58 61.70 23 29 4
JO0.O0 7 2_ 36 23?9.9? -28.63 ,_0.86 _40.69 98:98 8 2 16
100.00 23 30 33 3993.7_ I .94 155.76 234.98 60.16 24 37 7
110.00 8 51 40 210J.31 -31.78 28.98 239,97 103.3I 9 _6 41
liD.00 O 21 55 _845.15 4.67 142.B0 233._9 56.10 I 26 0
OIFFER_NTIAL C_R_CTIONS _ MI_-CC_RS_ E_CUTI_ _CCURACY
TOE -.3334 TRA -.7_56 re3 -.1178 8_u .1983 SGT }2_5.7 SGR 2332.f,s(,3 1425.0
ROE -.5639 RRA-1.242| RC3 1,0792 FAU .12057 RRT .9|431_ -.9990 RTF -.9133
FoE 4.4260 FRA 8.5_74 F(_-?.-640_ 8SP 8761 _ _663.| R_3 -.09_4 R13 -.9947
BO£ .6551 BRA 1.4_5 8C3 I ,0856 FSP -4405 _I 2622.5 SG2 463.0 THA 62._1
16.64 RAL 20.27 RAO 6567.5 VEL 11.621 PTH 2.04 VHP 3.498 DPA 29.35 RAP 6.98 ECC 1.2248






3245. l ..... .18 136.5H
CR_ I T OE TL_NINAf[_N ACCOR_c_
ST 625.4 _ 1062.1 SS 2427.0
CRT ,999_ (RS .99B3 CST .9983
LSA 2721.3 _54 67.3 SSA I4.6
ELI 1232.5 EL2 14.7 ALF 59.51
LAUNCH OATE NOV 30 1968 FL[GHF T_NE 170,00 ARRIVAL GATE
HELIO(ENTRTC CONIC OISTANCE 452.778
RL 147,52 L_L -.00 LCL 67._6 VL 77,_29 G_L 4.92 A?L _8.49 H(_ 195.23 ,T_A 129,30 EC( .|6304 INC 1.S068
RP 108.70 LAP -.40 LOP263.0_ VP 37 644 GAP -1.62 AZP 91.45 T_L 153.16 TAP 348.39 REA 108._9 AP_ 150.62
RE 70.456 GL JI,3J GP 22.68 ZAL 44.10 ZAP 67.66 ETS 351.97 Z_E 159.63 ETE 89.83 ZAC 103.93 ETE 159.65
PLANE TOCENTRIC CONIC
C3 15.832 VHL 3.719 OLA 20.]4 RAL }8.73 RA_ 6567.5 VEL 11.628 PTH 2.04" VHP 3.266 0_A 24.71R_P 7.23
LI4_H A?MTH LNCH TIHE L-I TIME INJ LAT
9Q.QO 5 8 54 2813,73 -28.23
_o.oo 22 40 24 4O_:E5 -_:sO
100.00 6 43 13 2_09.61 -29.64
I00.00 0 I 32 3869.52 -2.27
110,[30 8 19 14 2209_22 -33.1g-
110.00 0 42 0._ 3742.66 .76
OlFFERENT_AL CCR_CTIONS
TOE -.7224 TRA -.5049 TC3 -.2769 8_U .|819
RCE -.52_ RRA-_.O_5_ RC_ tO45g F_U .136_3
FOE 5.5218 FRA 9.45_I FC3-_.5324 8SP 7442
eo£ .57_8 eRA1.178? 8c3-_9_36 rsP -_59
L_UNCH OATE NOV 30 19_g
PELICX_ENTRIC CCNIC .... . 1
RL 117.32 L_L -.00 LOt- 67.86 VL 27.841 GAL
RP 108.73 LAP -._8 LOP 266._ VP 37.644 GAP
RE 72.67? GL 13.79 GP 19.'7J t_L 44.6_ Z_P
PLANETO(ENTRIE CCNIC
INJ LONG INJ RT _S( INJ A/MTH INJ TIME P0 CST TIM INJ ? LAT
82.83 240.95 92.31 5 55 48 2213.1 -27.61
165.85 235.11 61.88 _3 5? _4 34_0.1 -7.24
60.36 240.86 94,08 7 25 3 1909.6 -28.76
148.95 234.43 60.19 ] 6 ] 3269/5 -6.2?
37,08 240.39 98.71 8 56 3 [609.2 -31.63 78.2!
137.44 232._4 55.82 I 44 23 3142.7 -3.73 131.23
MI0-CCUR._ E)_CPOTION _CCURACY C_BIT OETERMINATION ACCURACY
_GT 9_0.0 S_ 2052._ SG3 1624.5 ST 423.4 S_ 969.2 _ -2736.7
RRr .8583 R_" -._981 RTF -.8564 cgr .9_78 ORs .9gt5 CSF .991_
SC._ L_'249.0_3 -.0845 RI3 -.9945 L$_ 2932.8 MSA 82.0 SSA 17.6
,%1 2199.7,T_2 467.9 THA C-_.38 ELI 1057.3 EL2 25.8 ALF 66.43
FLIGHT TIHE 172.00
DISTANCE 459,179
4.9J AZL _88.j6 H(A 198.40 S_A 129,59 f(C :162_4 INC 1.8427 V! 50,702
-1,IS gZP 91,75 T_L J53.10 lAP 3_1._0 RCA 108.56 APO 150.61 v_ 34.853










C3 14.016 VHL 3.744 OLA ;22_4 R_L
LNCH AZMTH LNCH TIME L-I TIN? INJ LAT
90.OO 4 36 26 Z919.72 o28.28
IOO.O0 6 14 II 2604_7 -_9.89
1_0.00 O 22 27 3780_36 -5.27
110.00 7 56 13 2'?_:33 -33.8_
110.00 O 36 34 5672.35 -1.93
DIFFEJ_NTIAL CORRECTIONS
TOE .0818 TRA -.27_3 TC3 -.4573 BAU .1794
ROE -.4870 RR_ -.9393 RE3 .8411 FAU .14838
FOE 6.4.361 FRAI0.1379 FC3-9.1647 _SP 6259
_OE .4938 8R_ .97_ BE3 .9574 FSP -5588
ARrIVaL C_TE HAl 21 1969
17.71 RAO 6567.6 VEL 11.636 PTH 2.04 VHP 3.108 OPA 21.10 RAP 6.5_ ECC _.7307
INJ LOMG INJ RT AS_ INJ _TH [NJ TIM_ PO CST TIM INJ 2 LAT INJ 2 LONE
9(3.58 241.00 88.43 5 25 6 2319.7 -28.20 81.91
I_0.21 235,16 62.42 24 20 4 3390;0 -I0.33 153.43
67.41 241.02 90.38 6 57 35 200_.6 -29,52 5_.63
144.03 234.38 60.53 I 25 27 3180.4 -9.|6 137.40
48.94 _40,79 95.33 8 34 IB 1685,3 -32.71 53,_7
133.77 232.31 55.86 1 58 6 3072.3 -6.40 127.53
HI0-C_U_E]_CUTION _CCURACY ORBIT OETERI_INATIC_ ACCURACY
SGT 583_7 S_R 18_.3 SG3 1783.0 ST 185.7 5R 879.6 55 2970.8
RRT ,5473 Rl_t" -._ RTF -.9424 ERT .9609 CRS .996_ CST ,9344
S_ 1926_-R23 -.0517 RI3 -.9935 LSA 3107.3 MSA 97.1 5SA 11.8
SGI 1865.9 S_,2 480.7 THA 79.42 ELI 897.5 EL? 50,4 ALF 78.50
2P0
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 19(38-69
LAUNCH CAT[ N_V 30 1968 FLIGHT TIME ]74.00 ARRIVAL CATE MAY Z3 1969
HELIOCENTRIC CONIC
RL 147,52 LAL -.00
RP I08,76 LAP -,77
RC 74.919 GL 15.52
PLANETOCENTRIC CONIC
C3 14.203 VHL 3.769
LNCH AZMTH LNCH TIME
90.00 4 tO 6
90,00 23 34 25
100.GO fl 51 22
100.00 0 39 46
110.OO 7 38 55
110.00 1 8 47
DIFFERENTIAL CORRECTIONS
TOE .0835 TRA -.0355 TC3 -.6531BAU .19(]5
ROE -.4407 RRA -.8403 RC3 .7614 FAU ,1579}
FOE 7.1558 FRAIO.6262 FC3-9.6259 8SP 5338
8D£ .4481 8RA .8410 BE3 1.0032 FSP -6035
DISTANCE 465,558
LCI. 67.fl6 VL 77.851 GAL 4,90 AZL 87,9? HCA 701,5fl SMA I79.66 ECC .16170
LOP 269.4? VP 37.643 GAP -.75 AlP 9i.94 TAL 153.00 TAP 354.58 RCA 108.69
GP 17.46 ZAu 45.05 ZAP 77.42 ETS 357.5? ZAE 163.01ETE 114.52 ZAC 101.56
INC ?.0831 Vl 30,?07
APO 150,67 V? 34.844
ETC 167.44 CLP -76.80
CLA 24.06 RAL 17.02 RAC 6567.6 VEL 11.644 PTH ?,04 VHP 2,999 CPA 18.05 RAP 5.38 ECC 1.2338
L-I TIN? INJ LAT INJ LONG INJ RT ASC INJ AA'NTH INJ TIME PO CST TIN INJ ? LAT INJ 2 LONG
]005.94 -27.95 96.86 241.05 85.29 5 0 12 7405,9 -28.31 88.??
3909.60 -9.20 155,64 235.47 63.10 ?4 39 35 3309.6 -17.73 148.74
?679.43 -29.79 72.97 241.18 87.46 6 36 1 2079.4 -29.83 64.17
3711.34 -7.57 140.20 234.60 61.00 1 41 37 3111.3 -11.38 133.48
2342.96 -34.09 47.41 741.17 97,67 8 17 58 1743.0 -33.35 _ 38.25
3620.58 -3.90 131.06 232.34 56.01 ? 9 3 ]0?0.6 -8.34 174.78
HI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
_T 511,8 S_ 1653,6 563 1900,8 ST 129,0 SR 790,? 5S 3136,9
RRT -.3366 RRF -.9949 RTF .3470 CRT -.7629 CRS .9944 CST -.8259
5Ge 1731.0 RZ3 .0196 R13 -.9948 LSA 3235.6 MSA 108.9 SSA 11.6
S(;I 1663.4 5G2 479.1 THA 96.49 EL| 796.4 EL2 87.8 ALF 97.18
LAUNCH DATE NOV 30 1968 FLIGHT TIME 176,00 ARRIVAL OATE MAY 25 1969
HELIOCENTRIC CONIC OISTANCE 471,916
RL 147,52 LAL -,00 LOL 67,86 VL 27.858 GAL 4,91 _ 87,74 HCA 204,75 SMA 129,71 ECC ,16141 INC 2,7640 VI 30.202
RP 108,78 LAP -,95 LOP 272,59 VP 37,640 GAP -,33 AZP 92,06 TAL 152,97 TAP 357,62 RCA I08,77 APO 150,64 V2 34.835
RC 77.194 GL 16.fl0 GP 15.66 ZAL 45.33 ZAP 82.84 ETS 359.38 ?AE 162.44 ETE 128.51 ZAC 99.78 ETC 163.50 CLP -82.56
PLANET(X:ENTRIC CONIC
C3 14.4OO VHL 3.795 0LA 25.26 RAL 16,56 RAO 6567.6 VEL 1|.653 PTH 2.05 VHP 2.929 0PA 15.36 RAP 3.85 ECC 1.7370
LNCH AZHTH LNCH TIN? L-I TIN? INJ LAT INJ LONG INJ RT A,_ INJ AA_4TH INJ TIHE PO CST TIM INJ ? LAT INJ ? LONG
90.00 3 47 33 3080.50 -27.42 102.25 241.10 82.64 4 38 54 ?480.5 -28.16 93.66
90.00 13 53 18 ]841.1l -11.28 151.68 235.97 63.85 24 57 19 3241 .1 -14.70 144.6_
1OO.OO 5 32 41 2741.58 -29.fl2 77.57 241.35 85.05 6 18 22 2141.6 -29.89 68.79
1(90.00 0 54 47 3655.26 -9.41 197,05 234.98 61.49 I 55 43 ]055.3 -13.14 110.25
liD.DO 7 25 27 2388.77 -34.18 50.99 241.56 90.56 8 5 15 1788.8 -33.72 41.77
110.00 I 18 31 3580.84 -5.41 128.96 232.55 56,20 2 18 12 2980.8 -9.82 12_.66
DIFFERENTIAL CORRECTIONS NIO-OCI_RSIE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
TD£ .?675 TRA .2121 TO3 -.8622 8AU .2|26 S(;T 846.6 _ 1A97.4 5_3 1979.8 ST 418.1 SR 705.5 SS 3?53.6
ROE -.3920 RRA -.7582 RC3 .6901 FAU .16366 RRT -.8153 RRF -.9923 RTF .8276 CRT -.9511CRS .9916 CST -.98Z8
FOE 7.7014 FRAIO.9482 FC3-9.8395 8SP 4819 _ 1715.8 R'23 .1007 R13 -.9877 LSA 3352.9 MSA 118.4 55A 11.5
BDE .4746 8RA .7873 8C3 1.1044 FSP -6331 S(;I 1658.0 ,%2 441.3 THA 116.87 ELl 810.6 EL2 11Z.1 ALF 120.11
LAUNCH DATE NOV 30 1968 FLIGHT TIME 178,00 ARRIVAL DATE MAY 27 1969
HEL|L'_ZENTRIC CONIC
RL 147,52 LAL -,00
RP 108.81 LAP -1,13
RC 79.493 GL 17.75
PLANE T(_EENTRIC CONIC
C3 14,613 VHL 3,823 CLA 76,19 RAL
LNCM AZMTH LNCH TIME L-I TIME INJ LAT
90.00 3 27 24 3148.33 -26.74
90.00 0 15 7 3779.81 -13.09
lO0.O0 5 16 56 7795.17 -29.14
100.00 1 8 15 3608.21 -10.92
110.00 7 14 45 1426.54 -34.16
110.00 1 26 55 3549.60 -6.59
DIFFERENTIAL CORRECTIONS
TOE .4642 TRA .4637 TC3-I.0748 BAU .2432
ROE -.3411 RRA -.685_ RE3 .6280 FAU .16673
FOE 8.0379 FRAIl.0674 FC3-9.8773 eSP 4960
BOE .5761 BRA .8273 BE3 1.2448 FSP -6536
01STANCE 478,752
LOL 67,86 VL ?7,863 GAL 4,94 AZL 87,59 HCA
LOP 275,75 VP 37.636 GAP .09 AZP 97.13 TAL
GP 14.15 ?AL 45.49 ZAP 88.41ET5 .84 ZAE
?07.92 SHA 179.74 ECC .16136 INC 2.4061 vJ 30.202
157.71 TAP .63 RCA 108.81AP0 150.68 v? 34.827
160,66 ETE 140.54 ZAC 97,80 ETC 164,36 CLP -88.36
16.28 RAO 6567.6 VEL 11.667 PTH ?.05 VHP ?.892 OPA 17.91 RAP ?.14 ECC 1.2405
INJ LONG INJ RT ASE INJ ATMTH INJ TIME I_ CST TIM INJ 2 LAT INJ ? LONG
107.10 741.17 80.30 4 19 52 7548,3 -?7.80 98,59
148.10 236.60 64.67 1 18 6 3179.8 -16.40 140.98
81.51 241.57 83.02 6 3 31 2195.? -29.80 72.77
134.38 235.49 62.00 2 8 ?_ ]008.? -14.58 177.50
53.94 241.99 88.81 7 55 12 18?6.5 -33,95 44.70
177.33 ?32.88 56.38 2 26 5 2949.6 -10.97 120.97
MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1326.4 SGR 1342.3 543 2015.0 ST 734.0 SR 616,0 SS 3314.0
RRT -.9193 RRF -.9884 RTF .9345 CRT -.9640 CRS .9872 CST -.9939
1887.0 R23 .1318 R13 -.9818 LSA 3447.4 MSA 126.6 SSA 11.5
SGi 1848.6 SGZ 379.0 THA 134.63 ELI 949.8 £L2 126.6 ALF 140.18
L4UNCH UATE _C)V 30 1968 FLIGHT TIME lflO.O0 ARRIVAL DATE MAY ?9 1969
HELI(X:ENTRIC CONIC
RL 147,52 LAL -,00
RP 108,83 LAP -1.]0
RC 81.813 GL 18.48
PLANE TCEENTRIC CONIC
C3 14.851 VHL 3.834
LNCH ATNTH LNCH TIME
90.00 3 8 ]0
90.00 0 32 51
1OO.00 5 3 26
I0(3.00 I 20 36
110.00 7 6 12
110.OO 1 34 19
DIFFERENTIAL CORRECTIONS
TOE .6671 TRA .7147 TC3-1,2855 8AU .2793
ROE -.2891 RRA -.6193 RE3 .5714 FAU .16682
FOE 8.1763 FRAIl.ODD6 FC3-9.7246 8SP 5717
8DE .7771 8RA .9457 BC3 1.4067 FSP -66?2
DISTANCE 484.566
LOL 67.86 VL 27.867 GAL 4.97 AA'L 87.48 HCA 211,08 SHA 129.77 ECC .16154 INC 2,5213 Vl 30.202
LOP 278.92 VP 37.692 GAP .50 AS'P 92.16 TAL 152.52 TAP 3.60 RCA 108.80 APO 150.73 v2 34,8?0
GP 12.84 ZAL 45.56 ZAP 94.02 £TS 2.01ZAE 158.07 £TE 149.80 lag 95.75 ETC 165.05 CLP -94.12
OLA 26.93 RAL 16.13 RA_ 6567,6 VEL 11.672 PTH 2.05 VHP 2.885 0PA 10.65 RAP .37 ECC 1.7444
L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AA'NTH INJ TIME PO CST TIM INJ Z LAT INJ ? LONG
3213.20 -2fi.91 111.67 241.27 78.16 4 2 3 2613.2 -27.28 103.27
3722.12 -14.75 144.67 237.38 65.55 1 34 53 3122.1 -17.97 137.43
2842.69 -28.70 84.97 241.84 81.24 5 50 48 2242.7 -29.61 76.29
3567.87 -12.21J 132.06 236.11 62.50 ? 20 4 2967.9 -15.79 125.11
Z458.53 -34.09 56.43 242.48 87,33 7 47 10 1858,5 -34.09 47.19
35?4.79 -7.53 126.01 233.31 56.56 ? 33 4 ?9?4.8 -11.87 119.62
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1840.1 _ 1202.1 SG3 2008.6 ST 1054.8 5R 530.0 SS 3326.4
RRT -.9464 RRF -.9629 RTF .9665 CRT -.9615 CRS .9802 CST -,9968
SG8 2197.9 R23 .1172 RI3 -,9874 LSA 3527.1 MSA 133.7 SSA I1.5
SGI 2173.2 .SG2 328.8 THA 147.43 ELl 1173,2 EL? 131 .0 ALF 153.86
281
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH CATE NOv 30 1968 FLICHT TIME |82.00 ARRIVAL CATE MAr 3] 1969
H[LI_CwCEN FRIC CONIC
RL 147.5_ LAL -.OO LOL 61._6 VL
RP 10_._5 LAP -1.47 LOP _g_.0B VP
RC 84.153 GL 19.03 GP 11.68 7AL
PLANETOCENTRIC CLINIC
C3 15.118 VHL 3.888
LNCH A?MTH LN_H TIME
90.00 Z 49 38
90.00 0 51 29
100.00 4 51 4Z
10O.O0 1 32 1
110.00 6 59 _Z
110.00 1 40 56
CIFFERENTIAL CORRECTIONS
fEE .8706 TRA ._13 TC3-1.487_ BAU .3184
RIDE -.2375 RRA -.5597 RE3 .5183 FAU .16376
rOE 8.1394 FRAIO.17_8 rC3-9.3776 BSP 6874
BEE ,9024 _:_A 1.1124 6C3 1.5752 FSP -6583
CISTANCE 490.857
21.868 GAL 5.03 AZL 81.38 HCA 214.25 5NA 129.17 ECC .J6196 INC 2.6171 vl 30.?G?
37.626 GAP .91 AZP 92.16 TAL 152.29 TAP 6,54 RCA 108.75 APO 150.79 v? 34,813
45,54 ZAP 99.55 ETS 2.94 ZAE 155.04 ETE 156,59 ZAC 93.75 ETC 165.58 CLP -99.76
CLA 27.52 RAL 16.10 RAG 6567.6 VEL 11.683 PTH 2.05 VHP 2.905 OPA _.58 RAP 358.64 ECC 1,2488
L-I TIN_ INJ LAT INJ LONG |NJ RT AS_ INJ A1_4TH INJ TII4E PO CST TIM INJ 2 LAT INJ ? LONG
3279.18 -24.91 116.24 241.40 76.08 3 44 1_ 2679.2 -26.58 107.97
3664.13 -16.35 141.16 238.31 66,55 i 52 33 3064.1 -19.38 133.80
2885.73 -28.2J 88.08 242.19 79.68 5 39 41 _285.7 -29,35 79.46
3532.81 -13.29 I]0.04 236.82 62.98 2 31 0 2932.8 -16.81 IZ3.BJ
2486.17 -33.98 58.59 243.03 86.07 7 40 48 1886.2 -34.15 49.34
3505.14 -8.26 124.97 233.84 56.71 2 39 21 2905.1 -12.59 118.54
NIO-COURS_ EXECUTION ACCL_RACY ORBIT 0ETERNINATION ACCURACY
SGT 2352.6 SGR 1072.3 S¢3 1965.4 ST 1369.8 SR 447.7 SS 3299.4
RRT -.9516 R_r -.9751RTF .9794 CRT -.9506 CRS .9683 CST -.9979
SC_ 2585.4 R23 .0893 R13 -.9853 LSA 3597.6 MSA 140.2 SSA 11.5
S_1 2567.7 SG2 302.0 THA 156.L_O ELl 1435.0 EL2 132.6 ALF 162,59
LAUNCH GATE NOV ]O 1968 FLIG,'.H" TIME 184.00 ARRIVAL CATE JUN 2 1969
H_L IOCENTRIC CONIC
RL 147.52 LAL -.00
RP 108.81 LAP -1.64
RC 86.508 GL 19.44
PLANE TOCENTR|C CONIC
C3 15.4_0 VHL 3._7
LNC_ ATMTH LNCH TIME
90.00 2 28 ZO
90.00 1 13 23
100.00 4 41 16
I00.00 1 42 59
110.O0 6 53 59
110.00 I 46 55
OIFFERENTIAL COR_CTIONS
TOE 1.0698 TRA I.L_B TC3-1.6741 8AU .3584
ROE -.1814 _A -._64 RE3 .4686 FAU .15786
rOE 7.9572 FRAIO,4_21 FC3-8.8624 BSP 82L_0
BEE 1.0861 8RA 1.3032 BE3 1.7384 FSP -64_7
DISTANCE 497.127
LOL 61.86 VL _7.867 GAL 5,09 AZL 87.30 H_A _17.42 SMA 1_9.77 ECC .16_61 INC 2.6984 Vl 30.202
LOP 285.24 VP 37.6L_O GAP 1.3_ AZP 9_.|4 TAL 15_,0_ TAP 9.43 REA 108.67 APO 150.87 V? 34.807
GP 10.63 7AL 45.44 ZAP 104.93 £TS 3.68 Z_E 151'8_ ET[ i61_5_ ?AE 9].87 ETC 165.96 CLP-105,19
OLA 28.OO RAL J6.18 RAO 6367.6 VEL 11.696 PTH _.06 VHP 2.95_ 0P_ 6.71 RAP 357.04 ECC 1.253_
L-I TIME INJ LAT INJ L_ INJ RT ASC INJ A214TH INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG
3354.3_ -_3.58 1_1.35 Z41.46 73.8_ 3 _4 15 2754.4 -_5.57 113._4
3597.82 -18.10 137.O8 _39.44 67.84 _ J3 21 2997.8 -L_O,95 129.57
2925.31 -27.69 90.9l 24_.61 78.17 5 ](] 11 2325.3 -29.03 82,36
3_02.12 -J4.24 I_8.ZA 137.6_ 63.44 _ AI _l _90_.1 -17.69 121.15
2310.43 -33.85 60.47 243.67 84.96 7 35 50 1910.4 -34.18 51,?a
3489.77 -8.83 124.15 234.46 56.84 2 45 5 2889.8 -13.14 117,69
MI0-COURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
S_T L_846.5 S_ 954.1 S_3 1892.6 ST 1671.0 SR 371.3 SS 3241.1
RRT -.9466 RRF -._39 RTF .9855 CRT -.9293 CRS .9479 CST -,9985
SGB 3W_O2.! R'Z3 .0653 RJ3 -.9880 LSA 3662.5 M5_ 146.0 SSA 11.5
_1 _987.8 S_ 293.0 THA 16_._2 ELl 1706.5 EL2 134.3 ALr 168.76
LAUNCH _A TE NOV 30 1968 FLIGHT TIME 186.00
HELIOCENTRIC CL"_IIC DISTANCE 503.374
RL 147.57 LAL -.00 LL-'__ 67.86 VL 27._65 GAL 5.17 AZL 87.23 HCA
RP 108.89 LAP -1.80 LOP 288.41 VP 37.614 GAP 1.72 AZP 92.10 TAL
RC 8_.877 GL 19.73 GP 9.69 ZAL 45.27 ZAP 110.07 ETS 4.27 ?AE
PLAN(_TC'_ENTRIE CC_IC
C3 15.762 VHL 3.9?0 GLA 28.39 RAL 16.35 RAO 6561.6 VEL 11.711 PTH 2.06 VHP
LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIHTH INJ TIME
87.95. I 34 23 3536.62 -Z>0.99 133.78 241.14 10.44 2 33 L_
97.05 ? 8 41 3425.48 -20.97 125.64 241,14 70.42 3 5 46
_00.00 4 3? 27 2962.11 -27.16 93.51 243.12 77.00 5 21 49
100.00 I 53 18 3475.22 -15.05 126.66 238.51 63.86 2 51 14
110.00 6 49 51 _531,99 -33.71 62.14 244.39 83.98 7 32 3
II0.00 1 52 23 3478.12 -9.27 123.5_ 235.16 56.95 _ 50 _!
GIFFERENTIAL CCRR1EETICNS MIO-CCt_,S_ _X_CUTION ACCURACY
iCE 1.2623 TRA 1.4324 TC3-I .8385 BAU '3975 S_T 3312,1 S(_R 848.9 ,5_3 1798.5
ROE -.1399 RRA -.4592 RE3 .4_2_ FAU ,14946 RRT -,9_44 RRF -.9484 RTF .9887
rOE 7.6696 rRA 9.9853 FCA-8.L_089 BS,P 9604 S_ 3419.2 R23 .0484 R13 -.9899




ARRIVAL CATE JUN 4 1969
129.75 ECC .16349 INE 2.7687 VJ }O.?O?
12.29 RCA I08.54 APO 150.96 V2 34.80?
165.10 ZAE 90.19 ETE 166.2_ CLP-110.37
3.021DPA 5.03 RAP 355.61ECC 1.2594








ST 1953.8 SR 303.2 SS 3161.3
ERT -.8904 CRS .9114 CST -.99_8
LSA 3725.6 MSA J51,4 SSA 11.6
ELl 1912.4 EL2 136.7 ALF 177.D9
LAUNCH CATE NOV 30 1968 FLIGHT TIME 188.00 ARRIVAL OATE JUN 6 1969
PELIOCENTRIC CONIC DISTANCE 509.599
RL 147,51 LAL -.00 LOL 67.86 VL _7.861 GAL 5._7 AZL 81.17 PEA 2_3.74 SMA 129.7_ ECC .16459 INC 2.8305 VJ 30.20?
RP 108.90 LAP -1.96 LOP 291.57 VP 37.606 GAP 2.12 AZP 9"Z.05 TAL 151.37 TAP 15.11RCA 108.31 APO J5|.07 v_ 34.797
RC 91.256 GL 19.93 GP 8.84 ZAL 45.03 ZAP 114.94 ETS 4.74 _AE 14_.4_ ETE 167,75 ZAE 88.75 ETC 166.39 CLP-115,76
PLANETGCENTRIE CONIC
C3 16.148 VHL 4.018 OLA 28.70 R_L 16,60 RAG 6567.6 VEL !1.727 PTH 2.01 VHP 3.|1_ OPA 3.56 RAP 354.40 ECC 1.2657
LNCH ATMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT AS(: INJ A_MTH INJ TIME PO CST TIM [NJ 2 LAT INJ _ LONG
85.11 I II 48 }618.41 -_1.08 |39.8| _41.86 70.06 2 12 7 _O1_.4 -23.61 132.O?
94.89 2 33 16 3354.61 -21.07 1L_O.49 _41.85 70.05 3 Z9 11 2754.7 -_5.60 112.70
IOO.00 4 _4 37 2096.53 -26.61 95.9'Z 243.71 75.85 5 14 34 2396.5 -_.29 87.5?
10(3.O0 2 3 8 3451.78 -15.75 1_3.27 _39.49 64._6 3 0 40 _851.8 -19.08 118.07
110.00 6 46 50 2551.31 -33,56 63.63 245.80 83.11 7 29 21 1951.3 -34.15 54.43
ll0.O0 I 57 25 3469.76 -9.58 1_3.07 _35.94 57.03 _ 55 15 _869.8 -13.85 116.59
DIFFER_.NTIAL CORRECTIONS MID-COLMSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.4435 TRA 1.6529 T(3-|.9_16 8AU .4356 S_T 3740.6 SGR 756.5 SG3 1688.6 ST 2210.9 SR 244.4 SS }059.3
ROE -.0947 RRA -.417_ RE3 ._R17 FAU ,14018 RRT -.9148 Rf_ -._Y_71 RTF .9_6 CRT -,81_9 CRS .843_ CST -.9990
FOE 7._916 FRA 9.4783 FC3-7.5154 BSP 10983 S_6 3816,3 R_3 .0370 Ri3 -.9917 LSA 3779.2 MSA 156.5 55A 11.6
_DE 1.4466 BRA I .7048 BE3 _.0ZEIO FSP -5861 -_I 3804.5 SG2 300.4 THA 169.45 ELI 2220.0 EL2 139.7 ALF 174.81
282
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69
LAUNCH CATE NOV 30 1968 FLIGHT TIME 190.00 ARRIVAL CATE JUN 8 1969
HELI_ENTRIC CONIC
RL J47.52 LAL -.00
RP I08.92 LAP "2.11
RE 93.644 GL _3.05
PLAN_T(XENTRIC CONIC
C3 16,581VHL 4.072
LNCM AZMTH LNCH TIME
83.67 I ! 28
96.33 2 46 I}
100.00 4 J7 54
I{30.00 2 12 28
110.O0 6 44 48
110.00 2 2 4
CIFFERENTIAL COR_CTIONS
TOE 1.6136 TRA 1.8642
ROE -.O528 RRA -.}dO6
F0E 6.8M3 FRA 8.9451
BOE 1.6145 BRA 1.9027
CISTANCE 51§.801
LOL 67.86 VL 27.855 GAL 5.38 AZL 87.11 HCA 226.91 .T,MA 129.68 ECC .16593 INC 2.8855 VJ 30.202
LOP 294.73 VP 37.598 GAP 2.52 4ZP 91.97 TAL 150.99 TAP 17.9(] RCA |OB.t7 APO 151.20 VZ 34.79}
GP 8.08 7AL 44.73 24P 119.52 ETS 5.11 7AE 142.55 ETE 169.73 74C 87.58 ETC 166.48 CLP-llg.85
CLA 28.96 RAL 16.g) R4C 6567.7 VEL 11.746 PTH 2.07 VHP 3.221 0PA 2.30 R4P 353.43 ECC 1.2729
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ 42MTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG
3662.04 -21.12 143.03 242.67 69.72 2 2 30 }062.0 -23.69 135.25
3323.14 -21.11 118.18 242.67 69.70 3 41 37 27_3.1 -23.68 110.41
}028.75 -26.05 98.16 244.39 74.80 5 8 23 2428.8 -27.88 89.83
3431.66 -16.34 124.07 240.54 64.61 3 9 40 2831.7 -19.62 116.82
2568.77 -33.41 64.97 246.11 82.33 7 27 37 1968.8 -34.11 55.79
3464,41 -9.78 122.79 236.79 57.08 2 59 48 2864.4 -14.05 116.29
MI0-CCURSE EXECUTION ACCURACY ORBIT CETERMIN4TION ACCURACY
TC3-2.0997 B4U .4717 SGT 4131.2 SC,,R 677.7 SG3 1571.6 ST 2442.6 SR 198.3 SS 2946.2
RE} .3454 FAU .1_3(32 RRT -.8874 RRF -.8986 RTF ,9917 CRT -.6901 CRS .7202 CST -.9991
FC3-6.7886 BSP 12297 _ 4186.4 1_3 .0295 RI3 -.9920 LSA 3828.8 MSA 161.3 5SA 11.7
B(3 2.1280 FSP -§519 561 4174.9 SG2 309.1 THA 171.67 ELI 2446,4 EL_ 143.3 ALF 176.78
LAUN(H OATE NOV 3(] 19_ FLIGHT TIME 192.00 ARRIVAL OATE JUN I0 1969
HELIC(ENTRIC CONIC 0ISTAN(E 521.979
RL 147.52 LAL -.00 LCL 67.86 VL 27.848 6AL 5.50 AZL 87.06 H(A 2}0.07 SMA
RP J08.93 LAP -2.25 LOP 297.89 VP 37.590 GAP 2.9"2 AZP 91.89 TAL 1_0.58 TAP
RC 96.0_h_ GL 20.10 6P 7.39 2AL 44,38 ZAP 123.79 ETS 5,42 ZAE 139,83 ETE
PLAMETCK_ENTRIC CONIC
C3 17.O68 VHL 4.131CLA 29.16 RAL 17.32 RA0 6567.7 VEL 1|.767 PTH
LNCH 47MTH LN(H TIME L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZNTH INJ TIME
82.73 0 55 28 3693.15 -21.10 145.32 243.58 69.40 1 57 I
97.27 2 55 25 }}05.32 -21.09 116.86 243.58 69.38 3 50 30
IO0.OO 4 12 17 3058.79 -25.50 I00.L_ _45.17 73,85 5 3 16
10(3.00 2 21 16 3414.92 -16.82 123.06 241.67 64.92 3 18 II
110.O(3 6 43 41 2584.64 -33.26 66.18 247,10 81.63 7 26 45
i10.(30 2 6 22 3461.83 -9.87 122.65 237,72 57.11 3 4 4
OIFFERENTI4L CCRR_CTIONS MI0-COUR_ EXECUTION ACCURACY
TOE 1.7722 TRA 2.0674 TC3-2.1927 BAU .5054 ,f_T 4483._ _ 61_.1 $63 1453.3
ROE -.0139 RRA -.3490 Re3 .3133 FAU .11952 RRT -.8514 RRF -.8619 RTF .9923
FOE 6.4256 FRA 8.4110 F(3-6.0625 BSP 13527 _ 4_5.4 R"Z3 .024_ R13 -.9925
BOE 1.7723 BRA 2,0967 BC3 2.2150 rSP -5155 561 4514.1 S_2 318.9 THA !73.34
129.64 ECC .16749 INC 2.9352 VI )0.202
20.65 RCA 107.92 APO I51.35 v2 34.789
171.22 74C 86.68 ETC 166.51 CLP-J24.11
2.08 VHP 3.349 CPA 1.23 R4P 352.70 ECC 1.2809








ST 2648.5 S_ 167.6 SS 2827.3
CRT -.4770 CRS .5128 CST -.9991
LSA 3874.1MSA 165.9 S54 11.8
ELI 2649.7 EL2 147.2 4LF 178.27
LAUNCH OATE NOV 30 1968 FLIGHT TIME 194.00 4RRIVAL C4TE JUN 12 1969
HELIOCENTRIC CONIC
RL 147.52 L4L -.00
RP 108.94 LAP -2.39
RE 98.436 6L _.08
PLAMETO(ENTRIC CONIC
C} 17.612 VHL 4.197 29.32 RAL
LN(TJ-I AZMTH LNCH TIME L-] TIME INJ LAT
82.07 0 52 5 3717.L:_ -21.04
97.9} 3 2 29 3295._0 -21.02
IOO,OO 4 7 _O 3086.42 -24.96
1(30.00 2 29 25 3401.81 -17.L>0
110.00 6 43 23 2599.15 -33.11
110.00 2 10 22 3461.84 -9.87
OIFFERENTI4L CORRECTIONS
TOE 1.9201 TRA 2.2646 TC3-2.2607 8AU .5363
ROE .0220 RRA -.3219 RE3 .2850 FAU .10903
F0E 5.9836 FRA 7.89]6 FC3-5.3596 BSP 14655
BOE 1.9202 (SRA 2.2874 6C3 2.2785 FSP -4784
01ST4NCE 528.133
COL 67.86 VL 27.840 G4L 5.64 AZL 87.02 HC4 233.23 ._W4 129.58 [CC .16929 IN( 2.9804 vl 30.202
LOP 301.05 VP 37.582 GAP 3.32 AIP 91.79 TAL 150.13 TAP 23.36 RCA 107.64 4PO 151.5_ V2 34.7_7
GP 6.78 ZAL 43.97 ZAP 127.76 ETS 5.68 7AE 137.34 ETE 172.37 74C 86.06 ETC 166.51 CLP-128.07
CLA 17.79 RAO 6567.7 VEL 11.790 PTH 2.08 VHP
INJ LONG INJ RT ASC INJ 47MTH IN2 TIME
147.07 244.58 69.10 1 54 2
116.13 244.58 69.08 3 57 25
102.09 246.05 73.00 4 59 17
122.27 242.87 65.17 3 26 7
67.29 248.20 80.99 7 26 43
122.65 238.72 57,11 3 8 }
MID-COURSE EXECUTION ACCURACY
5GT 4800.6 SGR 558.6 ,_,3 1337,8
RRT -.8063 RRF -.8162 RTF .9926
5GB 4833.0 R23 .0205 R13 -.9927
$61 4821 _8 SG2 329.0 THA 174.61
3.492 OPA .35 RAP 352.22 ECC 1.2898








ST 2829.6 SR 154.3 SS 2706.7
CRT -.1893 CRS .2288 CST -,9992
LSA 3915.1MSA 170.4 SSA 11.9
ELI 2829.8 EL2 151.5 ALF 179.41
LAUNCH OATE NOV 30 1968 FLIGHT TIME 19_.00 ARRIVAL 04TE JUN 14 J969
HELIE_ENTRIC CONIC
RL 147.52 LAL -.00 LOL 67.86 VL
RP 108.94 LAP -2.52 LOP 304.21 VP
RC 100.8}7 GL 20.00 GP 6.23 24L
PLANE TC_ENTRIE CONIC
C} 18.220 VHL 4.268
LNCH A294TH LNCH TIME
8],61 0 50 35
98.39 3 8 10
1OO.OO 4 4 41
100.00 2 }6 46
110.(30 6 43 53
110.OO 2 14 3
OIFFER_NTIAL CORR_(TIONS
TOE 2.0602 TRA 2.4590 TC3-2.3009 BAU .5640
ROE .0550 RRA -.2986 RC3 .2594 FAU .09851
FOE 5.5633 FRA 7.4089 FC}-4.6809 B,$P 15632
BOE 2.0609 BRA 2.4771 9C3 2.3154 FS.P -4403
DISTANCE 334.264
27.831 GAL 5.B0 AZL 86.98 H(A 236.39 SMA 129.51 ECC .17133 INC ].0220 vl _W_.202
37.573 GAP 3.73 AZP 91.67 TAL 149.64 TAP 26.03 RC_ 107,32 APO 151.70 v2 34.785
43.51 ZAP 131.44 ET5 5.90 2AE 135.08 ETE 173.26 24E 85.70 ETE 166,50 CLP-13J.74
OLA 29.43 RAL 18.31 RAO 6567.7 VEL 11.815 PTH 2.09 VHP 3.649 OPA -,35 RAP 351.98 ECC J.2998
L-I TIME INJ L_T INJ LONG INJ RT ASC INJ A2"MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
3736.62 -20.92 148.45 245.68 68.81 ! 52 52 3136.6 -23,62 140.73
3292.19 -20.91 115.82 245.67 6_.B0 4 3 2 2692.2 -23,61 108.09
3111.25 -24.46 103.77 247.03 72.26 4 56 32 2511.2 -26.65 95.65
3392.79 -17.46 121,72 244.13 65.34 3 33 18 2792.8 -20.64 114.37
2612.49 -32.97 68.30 249.39 80.41 7 27 25 2U12.5 -33.94 59.20
3464.31 -9.78 122.7_ 239.79 57.08 3 11 48 2864.3 -14.05 116.28
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION 4CCUR4CY
56T 5086.2 SGR 516.0 $63 1228.4 ST 2990.6 5R 156.7 SS 2590.4
RRT -.7524 RRF -.7617 RW .9926 CRT .100J CR5 -.0605 CST -.9992
SGB 5112.3 R23 ,0175 RI3 -.9927 LSA 3955.8 MS4 174.6 554 12.0
561 5101.1 $62 5_.9 THA 175.62 ELI 2990.6 EL2 155,9 ALF ,30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH GATE NOV 30 196_
HELIOCENTRI( (ONIC
RL I47.52 LAL -,00
RP 108,95 LAP -Z.64
RC I03.240 GL 19.87
PLANETOCENTRIC CONIC
C3 |#.996 VHL 4.347
LNCH ATMTH LNCH TIE
81.31 0 50 34
98,69 3 J2 49
lOO.O0 4 3 0
I00,O0 2 43 4
110.00 6 45 4
IlO,OO 2 |7 29
FLIGHT TIME ]98,00 ARRIVAL CATE JUN 16 1969
01STANCE 540.3r_
LCX_ 67.86 VL 27.82'0 GAL 5.98 AZL 86,94 HCA 239.55 SMA IZ9.44 ECC .]736I INC 3.0607 vJ 30.2DZ
LOP 307,37 VP 37,564 GAP 4,14 AZP 91,55 TAL I49,13 TAP 28,68 RCA 106,97 APO JSJ,8I V2 34.784
GP 5.75 ZAL 43.00 ZAP 134.85 ETS 6.10 2AE 133.03 ETE 17}.96 ZAC 85.59 ETC 166.47 CLP-135.14
CLA 29,§| RAL J8,89 RAO 6567,8 V_L ||,844 PTH 2.|0 VHP 3,8|90PA -,89 RAP 35J,96 ECC |.3JI0
L-! Till[ IN| LAT IN| LONG IN| RT AS( IN| AZMTH IN| TIE PO CST TIM IN| 2 LAT IN| ? LONG
3752,68 -20,76 I49,§# 246,86 68,54 | 53 6 3|S2,7 -23.50 |41.88
3293,24 -2O,75 115,85 246,86 68,53 4 7 43 2693,2 -23,48 108.13
3132,65 -24,01 |05,20 248,13 7],63 4 55 J3 2532,6 -26.29 97,14
3388,51 -17,58 |2|,46 245,43 65,43 3 39 32 27#8,5 -20,7fi 114,I0
2624.B0 -32.82 69.Z3 250.67 79,87 7 28 49 L>024.8 -33.87 60.15
3469.12 -9,60 I23,04 240,93 57,03 3 15 IB 2869,1 -13.88 116,55
01FFERENTIAL CORR£CTIONS
TD£ 2.1B9()TRA 2.649J T(3-2.3234 BAU .5900
ROE .0861RRA -.2782 RC3 .2372 rAU .08896
FOE 5.1559 FRA 6.9509 FC3-4.0756 8SP 16564
#DE Z.19(]70RA Z.6637 BC3 2.3355 rSP -4058
LAUNCH DATE NOV 30 1968
H£LIOCENTRIC CONIC
RL 147.52 LAL -,00
RP J08,95 LAP -2,75
RC 105.643 GL t9.69
PLANET(_ENTRIC CONIC
C3 19.6_0 VHL 4.433
LN(-H ATMTH LNCH TIME
81.14 0 51 44
98,86 3 16 40
;0(3.00 4 3 0
1(30.O0 2 48 5
llO,OO 6 46 56













T0£ 2.3099 TRA 2.8383 TC}-2.3256 BAU ,6|_6
ROE .|Ifl4 RRA -.2604 RC3 .2J73 FAU .08002
r0E 4.7752 FRA 6.5287 FC3-3.5255 BSP 17409
8DE 2.3128 BRA 2.8503 BC3 Z.3358 FSP -3734
MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATICIW ACCURACY
SGT 5338,9 _ 482,7 5G3 1125,1 St 3126,9 ._R J70.0 SS 2473.2
RRT -.6906 RRF -.6993 RTF .9926 CRT .3292 CRS -.2917 CST -.9992
S_ 5360,7 R23 ,O150 RI3 -,9926 LSA 3986.3 MSA 178,8 SSA J2.Z
.SG| 5349,_ ,_G_ 348.4 THA |76.41 ELI 3127.4 EL2 160.5 ALF 1,O3
FLIGHT TINE EO0.O0 ARRIVAL 0ATE JUN |B J969
01STANCE 546.447
27.B09 GAL 6.17 AZL 86,90 PICA 24_,71 SIAA |29.36 £CC .|7615 INC 3.0970 Vl _).ZD2
37,555 GAP 4,55 AZP 91,42 TAL 148.58 TAP 31,29 RCA 106,57 APO 152.|5 V2 34.783
42.46 ZAP I38.0| [TS 6.28 ZAE 13|.2O £T£ ]74.52 7AC 85.7l ETC 166.43 CLP-t38.2_
19,52 RAO 6fl67,8 VEL 11,876 PTH 2,I1 VHP 4.OO] OPA -I,Z8 RAP 352,|4 ECC 1,3234
IN| LONG XNJ RT ASC IN| AZMTH |NJ TINE PO CST TIM IN| 2 LAT IN| 2 LONG
150.49 248,13 68,Z8 I 54 30 3166.Z -23.33 I42.82
116.11 248,12 68.27 4 |I 38 2698,2 -23.32 108.44
106,34 249,35 71.14 4 55 30 2550,0 -25.99 98.34
J21.53 246.76 65.40 3 44 35 2789,7 -20.72 1J4.18
70.09 252.05 79.38 7 30 52 2O36.2 -33.80 6;.04
123,42 242,13 56,97 3 18 35 2876,2 -|3.63 1J6.94
MIO-CCt_S_ EXECUTION ACCURACY ORBIT OETER_INATION ACCURACY
SGT 5563.6 _ 457.3 ,%3 I029.5 St 3243.2 SR IB8.l SS 2360.0
RRT o.6226 RRF -,6305 RTF ,9924 CRT ,486I CRS -,4512 CST -.9992
5382,3 R_3 ,0129 R|3 -.9924 LSA 4011,3 MSA IBZ.8 SSA 12.3
5_I 5370.9 SG2 357.4 THA J77.06 ELI 3244.5 £L2 165.2 ALF 1.63
LAUNCH CATE NOV 30 1968 FLIGHT TIME 202.00 ARRIVAL CATE JUN 20 1969
H£LIO_ENTRIC CONIC
RL 147.52 LAL -.00
RP 10_.95 LAP -2.86
RC I08.045 GL |9.47
PLANE TC(ENTRIC CONIC
C3 20.48# VHL 4._26
LNCH ATMTH LNCH TiME
8_.09 0 54 0
98.9J 3 19 47
lO0.O0 4 4 4#
100.00 2 5| 40
110.00 6 49 25
II0.00 2 23 33
CIFFERENTIAL CORR1ECTIONS
TC£ 2,4242 TRA 3.02_(] TC3-_.3096 BAU ,6349
RCE .143| RRA -,2446 RE3 ,I992 FAU .07171
F0E 4.4246 FRA 6.J443 FC3-3.0303 BSP 18171
#DE 2.4284 BRA 3.03P_1 Be3 _.3|#| rSP -3432
DISTANCE 552,498
LOt. 67.86 VL 27.796 GAL 6.38 AZL 86,87 HCA 245,87 5HA 129.27 ECC .17895 INC 3.1312 Vl 30.20?
LOP 313.70 VP 37,546 GAP 4,96 AZP 91,28 TAL 148,00 TAP 33,88 RCA 106,14 APO 152,41 V? 34.783
GP 4.93 _AL 4J.67 7AP |40.94 ETS 6.47 ZAE 129.55 £T£ J74.97 7AC 86.03 ETC 166.40 CLP-141.20
CLA 29.58 RAL 20.2O RAO 6567.8 VEL |l.9II PTH 2.|2 VHP 4.197 0PA -l.54 RAP 352.52 ECC |.3372
L-I TIME IN| LAT IN| LONG IN| RT AS(; IN| A/MTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
3777.52 -2O.32 151.23 249.48 68.04 I 56 58 3J77,5 -23.12 143.58
3306.78 -2O.31 116.64 249.47 68.03 4 14 _4 2706,8 -23.11 108.99
3162.78 -23,35 I07.19 250,70 70.78 4 57 31 2562,8 -25.75 99.22
3396.75 -17,34 121,96 248,12 65,27 3 48 17 2796,8 -20,54 II4,6Z
2646.92 -32.55 70.90 253.52 78.92 7 33 31 2O46,9 -33.73 6|.86
3485.37 -9.L30 123,91 243.39 56,88 3 21 39 2885.4 -13.30 1t7.45
MI0-COUR,_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
5GT 3765.9 S(,,R 438.3 S_3 942.0 ST 3342.l SR 210.4 SS 2252.4
RRT -.5505 RRF -,5575 RTF .99_! CRT .5892 CRS -,5569 CST -.999_
,5_ 5780,6 1_3 ,0109 RI3 -,992_ LSA 403|,4 MSA J86,7 SSA 12.4
.%1 5769.0 SG_ 365.6 THA 177,59 ELI 3344.4 EL2 169.9 ALF 2.1 3
LAUNCH OATE _ 30 1968 FLIGHT TII,_ 2O4,00 ARRIVAL CATE jt_ 22 1969
H£LI(X£NTRIC CONIC OISTAN(£ 558,52|
RL 147,52 LAL -,O0 LOt. 67,86 VL 27,783 GAL 6,61 AZL 86,84 PICA 249,04 SHA 129,18 ECC ,182O4 INC 3.163_ V! 30.20?
RP 108,94 LAP -_,95 LOP 3|6.86 VP 37,537 GAP 5,39 A2'P 9i, J3 TAL |47,40 TAP 36,43 RCA J05.66 APO 152.69 V2 34.7_4
RC 110,446 GL 19,22 GP 4,59 ZAL 41,24 ZAP |43,67 ET$ 6,65 ZAE 128,08 ETE 175,34 ZAC 86,55 ETC 166,38 CLP-|43.92
PLAN_TC(ENTRIC CONIC
C3 21,419 VHL 4,62# 0LA 29,56 RAL 2O,91 RAO 6567,9 V_L 11,950 PTH 2,13 VHP 4,404 CPA -],67 RAP 353.06 6CC 1.3525
LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC |NJ A_ATH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
8|.13 O 57 13 3787.04 -2O.04 IS|.#I 250.91 67.80 _ 0 2O 3]87.0 -22._8 144.19
98.87 3 22 17 3318.60 -2O.03 117.40 250,90 67,79 4 17 36 2718.6 -22.87 109.7_
I00.OO 4 8 24 3171,1I -23.|6 107.74 _52.18 70.55 5 I 15 9571.1 -25.60 99.79
1(30.0(] 2 53 4B 3409,76 -16.97 122.75 249.50 65.02 3 50 38 2809.8 -20.20 115.44
110,00 6 52 27 2656,9# -32,4I 71,65 255,08 78,49 7 36 44 2O57.0 -33.66 62.64
llO.OO 2 26 14 3496,65 -8,58 124.52 244,71 56,7# 3 _4 31 2896.6 -J2.89 IJ_.07
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION aCCUR_CY
TOE 2,532B TRA 3.2_30 TC3-_,2767 BAU .6540 S_T 594_,8 _ 424.5 SG3 86_.3 ST 3425.0 SR 232.0 SS Z150.1
ROE .1696 RRA -._O4 RE3 .1826 FAU .06409 RRT -,4764 RRF -.4824 RTF .9918 CRT .6581 CRS -.6278 CST -.9992
FDE 4.1029 FRA 5.7958 FC3-2,5"9(g5 BSP ]8838 SGB 5957.9 R_3 .0091 R13 -.99|_ LSA 4046.1 MSA 190.4 SSA 12.5
B0£ 2.5385 BRA 3.2312 OC3 2.2#40 FSP -3153 SGI 5946._ S_2 373.0 THA | 78.04 ELI 3428.4 EL2 174.5 ALF 2.56
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH CATE NOV 30 1968 FLIGHT TIME Z06,00 ARRIVAL CATE JUN Z4 1_69
HELIOCENTRIC CONIC
RL |47.52 LAL -.OO LOL 67.86 VL
RP 108.94 LAP -3.O4 LOP 320.03 VP
RC ||Z.844 GL 18.92 GP 4.28 ZAL
PLANE TOCENTRIC CONIC
C} 22.454 VHL 4.739
LNCH AZHTH LNCH TIME
Bt.Z8 I I 22
98.72 3 24 10
lOO.O0 4 13 33
100.00 2 54 39
II0.00 6 56 I
110.00 2 ZB 4!
DIFFERENTIAL CORRECTIONS
TOE 2.6396 TRA 3.424§ TC3-2.2241BAU .6695
ROE .1952 RRA -.2174 RC3 .1669 FAU .05682
FOE 3._146 FRA 5.4863 rc3-2.19o6 BS,P 19411
_OE Z.6468 BRA 3.4314 BC3 2.2304 FS,P -2084
DISTANCE 564.514
27.769 GAL 6.86 AZL 66.80 HE4 252.20 ._A 129.06 ECC .1854! IN( 3.1950 Vl 30.202
37.528 GAP §._2 AZP 90.98 TAL 146.76 TAP 38.96 RCA 105.15 APO 153.01 VZ 34.786
40.59 lAP 146.ZI ET5 6.85 ZAE 126.75 ETE 175.65 lAG 87.23 ETC 166.36 CLP-146.45
CLA Z9.52 RAL 21.67 RAD 6567.9 VEL 11.993 PTH 2.14 VHP 4.622 OPA -1.70 RAP 355.76 £CC 1.3695
L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
5794.82 -19.72 152.25 252.42 67.57 2 4 36 3194.B -22.59 144.66
3333.64 -19.71 118.37 252.4| 67.56 4 19 44 2733.6 -22.58 110.78
3175.6_3 -23.O6 108.0_ 253.79 70.43 5 6 29 2575.6 -25.51 iOO.IO
3428.09 -16.44 ]23.85 250.89 64.68 3 51 48 2828.! -19.72 116.59
2666.53 -32.28 72.37 256.72 78.09 7 40 27 L_366.5 -33.58 63.38
3§09.92 -6.O8 125.Z2 246.09 56.67 3 27 11 2909.9 -12.41 118.80
NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
SGT 6105.1 SGR 414.7 SG3 790.5 ST 3496.9 SR 252.8 SS 2056.0
RRT -._21RRF -.4068 RTF .9914 CRT .7052 ORS -.6766 CST -.9992
SQB 61J9.2 R23 .0072 RJ3 -.9914 LSA 4059.7 MSA |94.0 SSA 12.7
SGI 6107.4 S(,2 379.6 THA 178.43 ELI 3501.4 EL2 179.0 ALF 2.93
LAUNCH DATE NOV 30 1968 FLIGHT TIME 208.00 ARRIVAL DATE JUN 26 I969
HELIOCENTRIC CONIC DISTANCE 570.474
RL 147.52 LAL -.OO LCL 67,86 VL 27.754 GAL 7.13 A2'L 86.77 /'_A 255.36 SMA 128.9_ £CC .18910 INC 3.2252 V| 30.202
RP 108.93 LAP -3.12 LCP 323.19 VP 37.5213 GAP 6._6 AZP 90.B_ TAL 146.11 TAP 41 .47 RCA I04.59 APO 153.37 V2 34.789
RE 115.239 GL 18.60 GP 4.O1ZAL 39.901kP 148.58 ET5 7.07 ZAE 125.57 ETE 175.91ZAC 88.07 ETC 166.34 CLP-148.81
PLANETOCENTRIC CONIC
C3 23.605 VHL 4.859 OLA 29.46 RAL 22.45 RAO 6568.0 V1EL JZ.04| PTH 2.15 VHP 4.85| DPA -1.63 RAP 354.60 ECC 1.3885
LNCJ_ AZMTH LN(_H TIME L-[ TIME INJ LAT INJ _ INJ RT ASC INJ AZMTH ]NJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG
8! .52 1 6 21 3801 .O3 -19.36 152.53 254.00 67.36 2 9 42 3_1.0 -22.26 144.99
98.48 3 25 26 3351.78 -19.33 119.56 253.99 67.34 4 21 18 2751.8 -22.25 112.00
IOO.OO 4 19 59 3177.19 -23.02 IO8.14 Z§5.5! 70.38 5 J_ 56 2577.2 -25.48 IOD.ZO
10(3.00 2 54 ](] 3450.86 -15.77 125.2| _52.]| 64.28 3 52 1 2850.9 -19.11 I18.01
:10.OO 70 3 2675.68 -32.15 73.05 256.45 77.71 7 44 38 21075.7 -33.51 64.08
110.00 2 30 56 3525.|3 -7.51 126.03 _47.53 56.55 3 29 41 2925.J -11.86 119.64
DIFFERENTIAL CORRECTIONS NI0-O3URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 2.739_ TRA 3.6289 TC3-2.1646 BAU .6848 5GT 6246.4 _ 408.0 SG3 724.8 ST 3551.6 SR 272.7 S$ 1964.5
ROE .2201RRA -,205I RC3 .1526 FAU .05053 RRT -.3289 RRF -.3325 RTF ,9910 CRT .7388 CR5 -.7116 CST -.9992
FOE 3.5468 FRA 5.213L_0 rC3-1.8332 BSP |9986 S_ 6259.7 _3 .0056 R13 -.9910 LSA 4065.1 MSA I97.4 SSA 12.7
8OE 2.7482 eRA 3.6347 0C3 2,1700 FSP -2653 S_1 6247.8 S_2 _8§.3 THA 178.76 ELI 3557.3 EL2 |83.5 ALF 3.25
LAUNCH OAT[ NOV 30 1968 FLIGHT TIME _I0.00 ARRIVAL DATE JUN Z8 1969
HELIOCENTRIC CONIC DISTANCE 576.399
RL 147.52 LAL -.OO LOL 67.86 VL 27.739 GAL 7.42 AlL 86.75 HCA 258.52 5MA J28.87 ECC .19311 IN( 3.2545 V| }(].ZOZ
RP 108.92 LAP -3.19 LOP 326.36 VP 37.511 GAP 6.7I AlP 90.65 TAL I45.45 TAP 45.95 RCA 103.98 APO 153.75 v_ 34.792
RE 117.650 GL 18._4 GP 3.77 7AL 39.19 lAP 150.8I ETS 7.30 ZAE 124.51ETE 176.13 /AC 89._4 ETC I66.54 CLP-I51.04
PLANE TOCENTRIC CONIC
C3 24.866 VHL 4.989 DLA 29.37 RAL 23.27 RAO 6568.0 VEL J2.094 PTH 2,16 VHP 5,093 OPA -I,47 RAP 355.56 [C( 1.4096
LNCH AIMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ Z LONG
BJ._6 I 1216 3805.46 -18.97 I52.70 255.65 67.I5 2 15 41 3205.5 -21.90 145.18
98.14 3 26 2 3373.27 -18.95 120.97 255.64 67.13 4 22 I5 2773.3 -21.89 113.45
tOO.DO 4 27 21 9176.86 -23.03 IOB.II 257.34 70.39 5 20 J8 2576.9 -25.49 100.18
tOO.OO 2 53 37 3477.1I -14.99 I26.77 253.75 63.83 3 5| 35 2877.1 -18.39 119.63
liD.DO 7 4 30 2684.52 -32.02 73.70 260.27 77.34 7 49 |5 2_384.5 -33.43 64.76
1IO.OO 2 32 57 3542.21 -6.67 126.94 249.01 56.43 3 31 59 2942.2 -11.24 12'O.57
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE Z.8367 TRA 3.8416 TC3-2.0922 BAU .6976 5(,T 6372.5 S6R 403,6 SG3 665.5 ST 3595.3 SR 291.I SS 1878.9
ROE .2446 RRA -.1932 RE3 .J390 FAU .O4471 RRT -.2578 RRF -.L_60_ RTF .9905 CRT .7633 CRS -.7373 CST -.9992
FOE 3._O46 FRA 4,9475 FC3-1.5553 BSP 20490 5G8 6385.3 R23 .0040 RJ3 -.9905 LSA 406_.1 HSA 2OO.7 SSA i2.8
6DE 2.8472 6RA 3.8467 BE3 2.0968 FSP -2440 SG1 6373.4 S(,Z _9.9 THA 179.06 ELI 360_.2 EL2 ]87.7 ALF 3.55
LAUI_M DATE NOV 30 196_ FLIGHT TIME Z12,00 AREIVAL DATE JUN 30 1969
H£L IOCENTRIC CONIC OISTAIW_E 562.286
RL 147.52 LAL -.00 LOL 67.86 VL 27.7_2 GAL 7.74 AZL 86.72 HNCA 261.68 SMA 128.76 ECC .19748 INC 3.2851 Vl }0.202
RP 108.91 LAP -3.25 LOP 329.53 VP 37.503 GAP 7.18 AZP 90.48 TAL 144.73 TAP 46.42 RCA 103.53 AFO 154.18 v2 34.796
RC 120.O15 GL 17.86 GP 3.55 ZAL 38.46 lAP 152.91ETS 7.56 ZAE 123.55 [TE 176.32 7AC 90.12 ETC 166.33 CLP-153.13
PLANETOCENTRIC CONIC
C3 26.312 VHL 5.130 0LA 29.26 RAL 24.10 RAO 6568.1 VEL J2.153 PTH 2.18 VHP 5.346 DPA -I.24 RAP 356.62 ECC 1.4330
LNCH AZMTH LNCH TIME L-Z TIME [NJ LAT |NJ LONG |NJ RT AS( |NJ A2"MTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
82.30 I 19 7 3807.95 -18.54 152.7'0 237.37 66.95 2 22 35 3207.9 -21.50 145.20
97.70 3 25 51 9398.32 -18.52 122.63 257.36 66.93 4 22 29 2798.3 -21.49 115.14
I(30.O0 4 35 24 3175.42 -23.06 108.O2 259.25 70.43 5 28 19 2575.4 -25.52 100.08
I00.00 2 52 15 3506.08 -14.I2 128.48 255.24 63.37 3 50 41 2906.1 -17.58 121.40
IIO.O0 7 9 LP'Z 2693.16 -31.89 74.34 26_.16 76.98 7 54 15 21393.2 -33.35 65.42
110.OO 2 34 47 3561.10 -6.16 127.94 250.55 56.31 3 34 8 2961.1 -IO.54 121.59
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 2.9320 TRA 4.0640 TC3-2.0097 BAU .7085 5_T 6484.7 SGR 400.9 SG3 611.9 ST 3628.5 SR 308.1 SS 1798.8
RC£ .2687 RRA -.1814 RE3 .JZ6] FAU .0394! RRT -.1893 RRF -.1905 RTF ,9901 CRT ,7816 CRS -.7566 (ST -,9992
FOE 3.0853 FRA 4.7193 FC3-1.2966 BSP -'20947 S(TR_ 6497.0 R23 .O0_4 RI3 -.9901 LSA 4056.4 MSA 203.7 SSA 12.8
ODE 2.9443 BRA 4.0681 B(3 2.0136 FSP -2_47 S_I 6485.1 S(;2 393.6 THAl 79.3_ ELI 3656.5 EL2 191 .7 ALF 3.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69_
LAUNCH cArE NOV 30 1968
HELICEENTRIC CCIWIC
RL ]47.52 LAL -,00
RP 108.89 LAP -3.]0
RE ]22,394 GL 17.45
PLANE T_ENTRIC CONIC
C3 27.903 VHL 5.26?
LNCH AZMTH LN(:H TI_
82.87 1 ?T 2
97.13 3 ?4 46
100.00 A 43 55
100,00 2 50 34
110.00 7 14 34
110.00 2 36 25
FLIGHT TIME _14.00 ARRIVAL GATE JUL 2 1969
DISTANCE 588.133
LOL 67.66 VL 27.706 GaL 8.08 aZL B6.69 HCA 264.85 S,WA 12@.64 ECC .E0223 INC 3.3113 Vl 30.202
LOP 33_.70 VP 37.495 GaP 7.66 aZP 90.30 TAL 144.0? TAP 46.87 RCA 102.63 aPO 154.65 V2 34.800
GP 3.36 ZaL 37.71 ZAP |54.9(] ET5 7.85 ZAE 122,69 ErE 176.50 ZaC 91.32 ETE 166.33 CLP-155,l!
CLA ?9.13 RaL 24.96 RA0 6568.| VEL 12.218 PTH 2.20 VHP 5.613 0PA -.93 RaP 357.78 ECC !.4592
L-I TIME IN| LAT INJ LONG IN| RT ASC IN| aZ_ATH IN| TIME PO (ST TIM IN| 2 LA T IN| 2 LONG
3608.08 -16.07 152.49 259.15 66.76 2 30 30 3708.1 -71.06 145.04
3427.36 -16.05 124.56 159.14 66.74 4 21 54 28?7.4 -21.05 117.10
3173.46 -_3.10 107.89 261.26 70.49 5 36 49 2573.5 -25.55 99.95
3537.21 -13.16 130.29 256.76 62.92 3 49 31 2937.2 -16.69 I13.Z8
2701.69 -31.76 74.97 164.13 76.63 7 59 35 2101.7 -33.27 66.07
3581,75 -5.38 129.03 252.13 56.19 3 36 6 2981.7 -9.76 122.70
ClFFERENTIAL CCRRECTION5
TEE 3.0296 TRA 4.3003 TC3-1/9136 BaU .7151
ROE .2925 RRA -.1695 RE3 .1138 FAU .03435
FOE 2.6910 FRA 4.5165 F(3-1.0659 6,_ ° 21280
BOE 3.0A3_ 0Ra 4.3036 BE3 1.9170 FSP -L_61
LAUNCH DaTE NOV 30 1968
MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINaTION ACCURACY
SGT 6587,7 SGR 399.3 SG3 563.8 ST 3656.? SR 323.5 SS 1726.!
RRT -.1232 RRF -.J232 RTF .9896 CRT .7958 ERS -.7717 CST -.9992
S_ 6599.8 R23 .0009 RI3 -.9896 LSa 4050.8 MSA 206.5 SS4 12.6
561 6587.9 502 396.2 THA 179._7 ELI 3665.3 EL2 195.5 ALF 4.04
HELIOCENTRIC CC_IC
RL 147.52 LAL -.00
RP 108.BB LaP -3.34
RC 124.766 GL 17.O3
PLaNETO(ENTRIC CONIC
C3 ?9,690 VHL 5.448
LNO4 aTMTH LNCH TIME
63.56 I 36 |3
96.42 3 22 3?
100.O0 4 52 47
I00.00 2 48 39
110.00 7 _ 4
110.00 2 37 51
01FFERENTIAL CORRECTIONS
TOE 3,1227 TRA 4.543|
RE? .316A RRa -.1571
FOE 2.7106 FRA 4.3346
BCE 3,1387 BRA 4.5478
FLIf_T TIME 216.00 aRRIVaL OATE JUL 4 1969
0ISTANCE 593.935
LCL 67.86 VL 27.688 GAL 8.46 A_L 86.66 HCa 2r_.01 SHA 128.52 ECC .20736 INC 3.3393 Vl }0.202
LOP 335.87 VP 37.487 GAP 8.15 AZP 90.12 TAL 143.30 TaP 51.31RCA 101.67 APO 155.17 V2 34.605
GP 3.18 ZAL 36.94 ZAP 156.78 ETS 8.18 ZAE |21.91 ETE 176.65 ZAC 97.61 ETC 166.32 CLP-156,98
DLa 18.98 RAL 25.83 RAO 6568.2 VEL |2.290 PTH







2.21VHP 5.894 0PA -.57 RAP 359.03 ECC 1.4865
A214TH INJ TIME PO CST TIM INJ 2 LaTINJ _ LONG
152.05 260.99 66.58 2 39 38 3L_05.1 -20.56 144.63
126.83 260.99 66.57 4 L;>O 13 2861.2 -?0.57 119.40
I07,76 _63.33 70.54 5 45 38 2571.A -25.59 99._1
132.19 258.32 62.47 3 48 9 2970.1 -15.72 125.25
75.60 266.17 76.28 8 5 14 2110.2 -33.18 66.72
130.20 253.76 56.08 3 37 55 3004.1 -8.95 123.90
MI0-(OURS{ EXECUTION ACCURACY ORB| t DETERMINATION aCCURACY
5GT 6675.0 SGR 396.5 SG3 519.8 ST 3670.9 5R 337.5 SS 1655.7
RRT -.0601RRF -.0592 RTF .9B9_ CRT .80_1CRS -.7835 CST -.9997
S(,e 6686.9 RZ3 -.0005 R13 -.9892 LSa 4035.7 MS4 209.0 ssa 12._
.SGI 6675.1 SG2 397,8 THA 1 79.79 ELI 3681.1 EL2 196.9 4LF 4.?5
TC3-I.BI60 8AU .7617
RE3 .1023 rAU .02998
FC3 -.8745 BSP 21664
BE3 1.8189 FSP -190_
LAUNCH CArE NOv 30 1968 FLIGHT TIME 218L00 ARRIVAL CArE JUL 6 1969
HELIL'X:ENTRI( CONIC DISTANCE 599.666
RL 147.52 LAL -.00 LOL 67.66 VL ?7.670 GAL 8.86 AZL 86.63 HE4 271.18 SMa 128.40 ?CO .?1299 INC 3.3671 Vl 30.202
RP 108.86 LAP -3.37 LOP 339.0A VP 37.479 GAP 8.67 47P 89.93 TAL 147.56 TaP 53.74 RCA 101.05 4PO 155.75 V2 34.61!
RC 127.126 GL 16.56 CP 3;02 7AL" 36.17 24P 158.57 ETS 8.54 ZAE 121.20 ETE 176.80 2AC 93.98 ETC 166.32 ELP-158.77
PLANETC_ENTRIC CONIC
C3 51.669 VHL 5.626 OLA 28.80 RaL 26.7| RAG 6568.3 VEL 12.37| PTH 2.23 VHP 6.|90 OPa -.15 RaP .34 ECC |.5212
LNCH AZMTH LNCH TIME L-I TIME INJ LaT IN| LCNG IN| RT AS(. IN| aZMTH IN| TiME PO CST TIM IN| 2 LAT IN| Z LONG
64.49 l 47 6 3797.61 -17.03 151.25 262.90 66.41 ? 50 14 3197.6 -20.07 143.86
95.51 3 18 A0 3501.25 -17.01 129.53 262.89 66.40 4 17 1 2901.2 -20.06 IZ2.14
100.00 5 1 52 3169.58 -23.19 107.64 265.46 70.59 5 54 41 2569.6 -25,63 99.68
100.00 2 46 345 3604.51 -II.04 134.17 _59.92 62.04 3 46 40 3004.5 -J4.69 1_7.28
110.00 7 25 51 2716.76 -31.48 76.23 _68.28 75.93 8 |1 l0 2116.6 -33.09 67.37
110.00 2 39 6 3628,10 -3.62
OIFFERENTIaL CORRECTION5
TOE 3.2153 TRa 4,8029 TC3-1.71Z9 BaU .7262
ROE -3402 RRa -.1442 RC3 .0914 FAU .02599
FOE E.5469 FR4 4.1699 FC3 -.7104 BSP 22"022
_OE 3.233? BRA 4.8051 8C3 1.7153 FSP -1759
131.46 _55.43 55.99 3 39 34
MI0-COURS{ EXECUTION ACCURACY
_GT 67_0.9 S/.,R 398.3 $63 479.6
RRT ._ Rg_F :00L:_1RTF .9666
SG8 6762.7 RE3 .(3017 RI3 .9888
5(,I 6750.9 562 398.3 TH4 .00
_026.1 -6.06 125.19
ORBIT OETERMINaTION aCCURACY
ST 3677.3 SR 350.0 SS 1569.9
CRT .8155 CRS -.7929 CST -.9992
LS4 4016.0 HSA 211,2 SSA 12,7
ELI 3686.4 EL2 2_32.O aLF A.45
LAUNCH DaTE NOV 3(3 1968 FLIGHT TIME 220.0_ ARRIVAL CaT? JUL 8 1969
01STANCE 605.387
9.29 ATL 86.60 H_CA 274.34 SMA
9.21 AZP 89.74 TAL 141.81 TAP
128.27 ECC .21906 INC 3.3950 vl 30.?02
56.16 RCa 100.17 APO 156.36 v2 34.8!_
RC 129.481GL 16.11 GP 2.88 ?AL 35.38 ZAP 160.28 ET5 8.97 /AE 1L>0.55 ErE 176.93 ZaC 95.42 ETC 166.31 CLP-160.49
PLaNETOCENTRIC CCNIC
C3 33.9(X] VHL 5.8?? OLa 28.61 RAL 27.60 RAG 6568.3 VEL 12.461 PTH 2.25 VHP 6.503 OPA .32 RaP 1.72 ECC 1.5579
LNCH aZNTH LNCH TIME L-I TiME IN| LAT IN| LON_ IN| RT AS(. IN| A_ATH IN| TIME PO CST TIM INJ ? LATINJ 2 LC_G
65.71 2 0 40 3782.40 -16.45 149.87 264.85 66.25 3 3 A? 3|82.4 -]9.52 142,52
94.29 3 12 II 3550.76 -16.43 13_.go 264.84 66.24 4 11 22 2950.8 -19.51 1?5.55
IOO.OO 5 11 5 316_.15 -23.LP_ 107.54 267.69 70,63 6 3 53 7566.Z -15.65 99.59
1OO.OO 2 44 27 3640.24 -9.89 136.213 26i.56 61.65 3 45 7 3040.2 -13.60 129.36
110.(30 7 31 51 2727.46 -31.34 76.86 270.46 i5.58 8 17 19 2I_T._ :33.00 66.03
110.00 2 _0 10 3653.71 -2.64 132.80 257.14 55.91 3 41 4 3053.7 -7.10 126.55
DIFFERENTIAL CORRECTICNS MI0-COURS_ EXECUTION AC(URACY CROIT 0ETERMINATION ACCURACY
TOE 3.3099 TRa 5.0774 TC3-1.6035 8AU .7277 S_T _18.4 Sr.,R 398.3 SG3 443.6 ST 3676.0 SR 361.0 SS 1579.3
ROE .3641RRA -.1304 RC3 .DOll FAU .02_8 RRT .0584 RRF .0607 RTF .9684 CRT .6225 CRS -.6007 CST -.9993
FOE 2.4001 FRA 4.0240 FC3 -.5690 BSP 22329 SG8 6830,0 R'_3 .0076 RI3 .9684 LSa 3993.9 MS4 213.0 SSA 12.6
BOE 3.3299 BRA 5.0791BC3 1.6056 FSP -1626 S_I 6/:118.4 S_ 397.6 THA .L_ ELI 3690.0 EL2 204.6 ALF 4.63
MELICEENTRIC CONIC
RL |47.51 LAL -.00 LQ, 67_6 VL 27.652 GAL
RP 108.84 LaP -3.39 LOP 342._1 VP 37.472 GAP
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69
LAUNCH CAT£ DEE I 1968 FLIGHT TIN[ 70,00 ARRIVAL CATE FEB 9 1969
HELIC(ENTRIC CONIC 01STANCE 128.252
RL 147.50 LAL -.00 L@,. 68.87 VL |5.(N32 GAL 30.50 AZL 87.28 HCA 34.67 SNA 85.28 ECC .80786 iN( Z.7224 Vl ]0.207
RP IO7.56 LAP 1.55 LOP IO3.51 VP 30.193 GAP -52.37 AZP 87.76 TAL 17J.58 TAP 206.25 RCA 16.39 APO 154.J8 VZ 35.232
RE 8d.659 GL 1.96 GP -.49 ZAL 63.98 ZAP 35.22 £TS 177.72 ZAE |32.08 ET[ 185.71 ZA( 54.81ET( 160.56 CLP 35.21
PLANE TC_ENTR]C CONIC
C3 349.0Z9 VHL 18.682 DLA 3.75 RAL 3.72 RAO 6571.9 VEL 21.687 PTH 3.22 VHP 29.134 0PA -18.55 RAP 322.28 ECC 6.7441
LNCH AZMTH LNCH TIE L-] TIME INJ LAT INJ LONG INJ RT AS(; INJ A_4TH |NJ TIHE PO (ST TIN INJ 2 LAT INJ 2 LONG
90.00 6 28 25 2922.19 -28.27 90.76 270.25 88.34 7 17 7 2322.2 -28.20 82;09
9_.00 19 22 8 5333.61 27.56 242.76 266.29 83.22 20 51 2 47]3.6 26.]3 234.31
1OO.OO 7 51 31 2654.J7 -29.86 71.10 _70.30 68.44 B 55 45 2t354.2 -29.75 62.29
lo0.O0 20 41 44 5076.86 29.1] 225.67 266.08 82.98 22 6 21 4476.9 27.85 215.10
110.O0 9 3 47 2427.99 -34.16 54.05 270.45 68.74 9 44 15 1828.0 -33.96 44.81
110.00 21 45 57 4875.81 33.40 207.76 265.43 82,29 23 7 13 4275.8 31.98 198.82
CIFFERENTIAL CORRECTi(_NS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURAC_
TeE -.9084 TRA-2.1646 TC] -.|097 BAU .5|]5 $_T 829.6 St,,R 456.0 .%3 23.9 ST 342.9 SR 408.5 SS 341.7
RO£-1.3161 RRA ,6819 RC] -.0087 F4U .01108 RRT -.0_I RR1r ,0320 RTF -.6217 CRT .7132 CRS .7743 CST .994|
FDE .]818 FRA .744] FC3 -.0275 BSP _004 S_ 946,6 /_3 .[](]0! RI3 .6217 LSA 592,6 HSA 223.4 SSA 14.0
BOE 1.5992 BRA 2.2695 B(3 .1101FSP -49 501 829.8 SG2 455.5 THA 178.]7 ELI 495.1 EL2 198.3 ALF 51 .93
LAUNCH O4TE DEC 1 1968 FLIGt4T TIME 72.00 ARRIVAL GATE FEB IJ 1969
HELIOCENTRIC CONIC OISTANCE |33.666
RL 147,50 LAL -.00 LCL 68.87 VL J6.399 GAL 29.03 AZL 87.2J I._A 37.91 SMA 86.71 £(C .78187 IN(. 2.7943 Vl ]0.207
RP 107.54 LAP 1,72 LOP 106.75 VP 30.619 GAP -50.04 A2'P 87.79 TAL 170.66 TAP _.58 REA 18.91APO 154.50 V2 35.238
RE 86.453 GL 2.24 GP -.5! ZAL 62.62 ZAP 3].68 ETS 177.7] ZAE J]1.98 ETE 186.09 7AC 56.44 ETC 161.01 CLP 33.68
PLANETCX;ENTRIC CONIC
C3 320.596 VHL 17.g(]50LA 4.55 RAL 4.87 RAO 6571.8 _EL 2J,021 PTH 3.19 VHP 28.086 OPA -IB.06 RAP 324.0] ECC 6.2762
LNCH AZNTH LNCH TINE L-I TIME INJ LAT |NJ LON_ INJ RT AS( ZNJ AZNTH INJ T]I4E PO CST TiM XNJ 2 LAT INJ 2 LONG
90.OO 6 27 0 2937.76 -28.24 91.89 271.10 87.77 7 15 57 2]37.8 -28,25 83.23
90.00 19 32 44 5299.21 27,26 240.29 266.]3 82.02 21 ! 3 4699.2 25.87 231.90
100.00 7 50 L_ 2668.50 -29.82 72.16 271.17 87.89 8 34 57 2068.5 -29.80 63.36
JDO.OO 20 51 56 5043.70 28.8] L_'ZI.25 266.08 81.74 22 16 0 4443.7 27.39 212.74
110.00 9 3 37 2439.59 -34,14 ]4.96 271.]4 88.21 9 44 16 1839.6 -54.01 45.71
110,(30 21 55 17 4845.]7 3].10 205,44 265.32 B0.94 2] 16 2 4243.4 31.50 196.58
OIFFERENTZAL C_RRE(TIONS NIO-COJRSE EgECUTION ACCURACY ORBIT OETERNINATION ACCURAC_
TOE -.9J4] TRA-2.1860 TC] -.1|72 BAU .5042 SGT 868.5 _ 461.7 SG3 25.8 ST ]60.7 SR 413.4 SS 357.7
ROE-1.2765 RRA .6612 RC3 -.0099 FAU .0|1|0 RRT -.0_H_2 RRF .0323 RTF -.6405 CRT .71J7 CR$ .7752 CST ,9939
FOE .3976 FRA .7720 FC3 -.0300 6SP 2126 SGB 983.6 i_3 .0_ RJ] .6405 LSA 61].2 MSA 229.5 SSA 14.3
BOE 1.5701 BRA 2.Z839 BE3 .1|76 FSP -54 _I 668.7 SG2 461.] THA 178.47 ELI 508.3 EL2 206.0 ALF 59.44
LAUNCH OATE DEC I 1968 FLIGHT TII,_ 74.00 ARRIVAL DATE FEB 13 1969
HELIOCENTRIC CONIC
RL 147.50 LAL -.00
RP 107.53 LAP 1.88
RE 84.254 GL 2.33
PLANCTOCENTR[C (ONe(
C3 294.640 VHL 17.165
LNCH AZMTH LN(H TII4_
90.00 6 25 25
90.00 19 43 5
1OO.OO 7 49 17
I00.00 21 1 34
110.00 9 3 18
110.00 22 4 23
O[FFER1ENTZAL CORRECTIONS
TOE -.9197 TRA-2.2070 TC] -.1249 BAU .4938
ROE-1.2367 RRA .6398 RE3 -.0113 FAU .01114
FOE .4137 FRA .7999 FC] -.0]27 _$P 227]
_OE 1.5412 BRA 2.2979 BC3 .12§4 FSP -59
0ISTANCE 139.207
LOL 68.87 VL 17.148 GAL 27.68 AZL 87.14 HCA
LOP 109.99 VP 31.032 GAP -47.84 AZP 87.85 TAL
GP -.52 Z_L 61.31 ZAP ]2.17 ET$ 177.78 ZA£
4|.15 SNA 88,15 £CC .75576 INC 2.8565 v! 30.207
169.75 TAP 210.91RCA 21.53 _PO !54.78 VZ 35.243
131.95 ETE 186.50 Z_C 58.10 ETC |61.44 CLP 32.17
0LA 3.33 RAL 5.97 RAD 6571.7 VEL 213.395 PTH 3.16 VHP 27.074 0PA -17.55 RAP 325.75 ECC 5.8490
L-] TII4[ |NJ-LAT |NJ LONG |NJ RT AS{ INJ AZHTH ZNJ T]NE PO (ST TIM _NJ 2 LAT ]NJ 2 LONG
2952.58 -28.19 92.98 271.85 87.23 7 14 38 2352.6 -28.28 84.3]
5264.53 26.91 237.81 266.50 80.82 2J 10 49 4664.5 25.36 229.49
2682.10 -29.79 73.17 271.93 87.]6 8 33 59 2082.1 -29.83 64.37
5010.24 28,48 _18.82 266.01 80.51 22 25 25 4410.2 26.88 210.39
2450.46 -34.12 5].80 272.15 87.71 9 44 8 1850.5 -34.06 46.56
4814.64 32.75 20].11 265,14 79.61 23 24 38 4214.6 ]0.97 194.34
HZO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_
SGT 908.5 $GR 466.8 SG3 27.8 ST 379.0 SR 417.8 SS 373.9
RRT o.0362 RRF .0324 RTF -.6587 CRT .7101 CRS .7760 CST .9936
5_ 1021.4 R23 -.0000 RJ] .65_7 LSA 634.4 HSA 235.4 SSA 14.5
S_j 908.7 S_2 4_.4 THA 178.55 ELI 522.1 EL2 213.5 ALF 48.9J
LAUNO-I 0ATE 0£C I 1968 FLIGHT TD4E 76.00 ARRIVAL DATE FEB 15 1969
H_LICX:ENTRIC CONIC
RL 147.50 LAL -.00
RP 107.51 LAP Z,04
RC 82.065 GL 2,83
PLANETOCENTRIC CONIC
(3 270.9J4 VHL 16,459
LNO-/ AZNTH LI_H T_PlE
90,00 6 23 42
90.00 19 53 13
I[30.00 7 47 36
I00.00 21 II 39
110.00 9 2 50
110.00 LP'Z I] 16
OIFFERIENTIAL CORRECTIONS
TOE -.9_§3 TRA-2.2_2 TC] -.1]_7 BAU .4829
ROE-1.1968 RRA .6179 RC3 -.0128 FAU .01120
r0E .4302 FRA .8283 FC3 -.0358 BSP Z422
8OE 1.3128 B_A 2.3123 BC3 .1]]] FSP -64
0ISTANCE 144.867
LOt. 68.87 VL 17.85] GAL 26.42 AZL 87.09 HCA 44.40 SHA 89.6_ ECC .7296_ INC 2.9112 Vl 30.207
LOP 113.23 VP 31.432 GAP -45.75 AZP 87.92 TAL 168.85 TAP 213.25 RCA 24.23 APO 155.02 VZ 35.247
GP -.3] ZAL 60.04 ZAP 30.68 ETS 177.80 24£ 131.99 ETE 186.92 ZAC 59.79 ETC 161.86 CLP 30.68
OLA 6.11 RAL 7.03 RAO 6571.6 V_L 19.805 PTH 3.13 VHP 26.095 OPA -17.01 RAP 327.50 £CC 5.4586
L-| TIME INJ LAT INJ _ INJ RT AS_ INJ AZNTH INJ T_I_ PO CST TIM JNJ 2 LAT INJ 2 LONG
2966.69 -28.14 94.01 272.50 86.71 7 1] 8 2366.7 -28.30 85.3_
5229.50 26.50 235.33 266.21 79.64 21 20 22 4629.5 24.80 227.07
2694.97 -29.74 74.1] 272.61 86.86 8 32 51 2095.0 -29.86 65.32
4976.46 28.08 216.59 _65.89 79._ 22 34 36 4376.5 26.31 208.04
2460.61 -34.08 56.60 272.87 87.24 9 43 50 1860.6 -34.09 47.35
4783.58 32.34 200.78 264.91 78.28 2] 32 59 4183.6 ]0.39 192.11
M_O-COURS_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURAC_
SGT 950.3 SGR 471.] ,%3 30.0 ST 398.4 SR 421.6 SS 39(3.5
RRT -.0360 RRF .0324 RTF -.6762 CRT .7086 CRS .7768 CST .9934
S6e 1060.8 R23 -.0001 R13 .6765 LSA 656.3 NSA 241.0 SSA 14.7
•T_,I 950.5 502 470.9 THA 178.64 ELI 536.3 EL2 221.0 ALF 47.29
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LAUNCH CAT? DEC ! I968 FLIGHT TIME 78.00 ARRIVAL CAT? FEB 17 1969
HELIOCENTRIC CC_IC
RL 147.50 LAL -.00
RP 107.50 LAP 2.19
RC 79.887 GL 3.14
PLANNETOCENTRIC CONIC
C3 _49._00 VHL 15.786
LNCH AZMTH LNCH TII_
90.00 6 Zl 48
90.00 ZO 3 9
lOO.O0 7 46 26
1OO.OO 21 21 12
llO.O0 9 2 12
llO.O0 22 21 5_
DIFFERENTIAL CCRRECTION$
TCE -.9338 TRA-2.2518 TC3 -.1412 8AU .4728
RCE-I.1567 RRA .5955 RC3 -.0144 FAU .01125
F0E .4474 FRA .8575 FC3 -.0391BSP 2510
BOE 1.4866 _RA 2.3292 (_3 .1419 FSP -70
DISTANCE 150,639
L(3. 68.87 VL 18.516 GAL ?5,24 AZL 87.04 HCA 47.65 SNA 91,10 ECC .70378 INC 2.9598 Vl 30.207
LC_ 116.48 vP 31.818 GAP -43.76 AZP 88.00 TAL 167.95 TAP 215.59 RCA 26.99 APO 155.27 V2 35.75!
GP -.55 ZAL 58.83 ZAP ?9.22 ETS 177.82 ZAE 132.II ETE 187.37 2AC 61.50 ETC 162.25 CLP 29.21
CLA 6.88 RAL 8.03 RAO 6571.5 VEL 19.249 PTH 3.09 VHP 25.147 DPA -16.46 RAP 329.?7 ECC 5.1012
L-I TIHE INJ LAT INJ LONG INJ RT ASwC INJ A_'MTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
2980.09 -28.09 94.98 773.06 86.23 7 11 28 2380.1 -28.31 96.32
5194.10 26.04 732.84 266.06 78.47 21 29 43 4594.1 24.19 ?24.66
7707.13 -?9.69 75.03 273.18 86.38 8 31 33 2107.1 -29.88 66,?3
4947.79 ?7.62 2|3.96 265.70 78.09 27 43 34 434?.3 75.70 205.68
2470.03 -34.05 57.33 273.48 86.81 9 43 27 1870.0 -34.12 48.09
4752'15 31.88 198.44 264.61 76.97 23 41 8 4152.2 29.76 189.87
NI0-COURSE EXECUTION ACCURACY ORBI¢ OETERMINATION ACCURACY
SGT 995.6 SGR 475.1 SG3 32.3 ST J19.6 SR 424.9 Ss 407.8
RRT -.0351RRF .032! RTF -.6932 CRT .7078 CRS .7778 CST .9932
SCAB 1103.2 R_3 -.0006 R|3 .6932 LSA 679.7 HSA 246.? SSA 14.9
SGI 995,8 ,_2 474.7 THA 178.76 ELI 551.8 EL? 278,2 ALF 45.51
LAUNCH OATE OEC 1 1968 FLIf_T 'rIME 80.00 ARRIVAL OATE FEB 19 1969
HELIC_ENTRIC CONIC
RL 147.50 LAL -.00
RP 107.49 LAP 2,33
RC 71.721 GL 3.47
PLANETCCENTRIC CONIC
C3 229.308 VHL 15.143
LN_ AZMTH LN_H TIME L-I TIME INJ LAT
90.00 6 19 44 2992.82 -28.0?
90.00 20 l? 52 5158.26 25.53
IOO.OO 7 44 45 7718.60 -29.64
1OO.00 21 50 32 4907.71 27.11
110.00 9 1 ?4 2478.76 -34.02
110.00 22 30 73 4720.32 31.37
DIFFERENTIAL CORRECTIONS
TOE -.943J TRA-2.2756 TC3 -.1_]0 BAU .4625
ROE-l.t166 RRA .5727 RC3 -.0162 FAU .01132
FOE .4651 FRA .8873 FC3 -.0427 BSP 2587
BOE 1.4616 8RA 2.3466 BC3 .1509 FSP -76
DISTANCE 156.516
COL 68.87 VL 19.139 GAL 24.13 A/I, 87.00 HCA 50.89 _A
LOP 119.73 VP 32,188 GAP -41.87 A5P _.I0 TAL 167.06 TAP
GP -.57 2AL 57.67 ZAP 27.77 £TS 177.82 2AE 132._O £T£
92.60 ECC .67816 INC 3.0037 Vl 30.?07
217.95 RCA 29.80 APO 155.39 V2 35.?54
187.83 2AC 63.23 ETC 162.63 CLP 27.77
0LA 7.65 RAL 8.99 RAO 6571.3 VEL 18.725 PTH 3.06 VMP 24.230 OPA -15.89 RAP 331.05 ECC 4.773_
INJ bONG INJ RT A_ INJ A5_ATH INJ TIME FO CST TIM INJ 2 LAT INJ 2 LONG
95.91 _73.52 85.77 7 9 37 239?.8 -?8.32 87.76
230.34 265,85 77.32 21 38 50 4558.3 23.53 222.24
75.88 273.65 85.94 8 _0 4 7118.6 -29.89 67.08
211.51 265.45 76.90 22 52 20 4]07.7 ?5.04 203.33
58.01 274,00 86.41 9 47 42 1878.8 -34.|4 48.77
1_6.10 264.26 75.67 23 49 3 4120.3 ?9.09 187.64
NIO-COUR._E _XECUTZOq ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1043.3 _ 478.3 ._3 34.8 ST 447.1 SR 4?7.6 SS 425.5
RRT -.0337 RRF .O315 RTF -.7093 CRT ,7073 CR5 .7788 CST .9930
S(_ 1147.7 R_3 -.0012 R13 .7094 LSA 704.3 NSA 751.0 SSA 15.!
_1 1043.4 ._2 477.9 THA 178.88 ELI 568.3 EL? 235.1 ALF 43.65
LAUNCH OA rE DEC l 1968 FLIGHT TIME 8?.00 ARRIVAL CA TE FE_ ZI 1969
HELIOCENTRIC CONIC
RL 147.50 LAL -.00 LOL 68.87 VL
RP 107.48 LAP 2.47 LOP ]27.97 VP
RC 75.571 GL 3m80 GP -.59 ZAL
PLANE TCNCENTRIC CONIC
C3 211.082 VHL 14.579
LNCH AZMTH LNCH TII,_E
90.00 6 17 29
9O.OO 2O 27 75
i00.00 7 42 54
100.00 Zl 39 41
110.00 9 0 ?5
110.00 27 38 39
CIFFE_NTIAL CORRECTIONS
TOE -.9776 TRA-2.3240 TC3 -.1638 BAU .4650
RCE-I.0764 RRA .5499 RC3 -.0182 FAU .01126
FOE .4864 FRA .9207 FC3 -.0462 BSP 2069
BOE 1.4540 BRA 2.3881 BC3 .1648 FSP -76
DISTANCE 162.493
19.725 GAL 23.08 AZL 86.96 HCA 54.14 5MA 94.09 ECC .65293 INC 3.0438 VI 30.207
37.547 GAP -40.07 AZP 88,27 TAL 166.18 TAP 720,37 RCA 32.66 APO 155.53 v2 35.256
56.55 ?AP ?6.35 ETS 177.82 ZAE 137.5_ ETE 188.33 ?AC 64.98 ETC 167.99 CLP 26.34
OLA 8.40 RAL 9.91 RAG 6571.? VEL 18.737 PTH 3.07 VHP 23.341 0PA -15.30 RAP 332,85 ECC 4.4739
L-I TIM{ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
3004.91 -?7.96 96.79 273.89 85.33 7 7 34 2404.9 -28.3I 88.14
5171.95 24.97 227.83 265.59 76.18 21 47 47 4522.0 22.8? 219.82
?7?9.43 -?9.59 76.68 274.03 85.52 8 78 73 2129.4 -79.89 67.88
487?.67 26,55 209.06 765,15 75.73 23 0 54 4272.7 ?4.32 200.97
7496.81 -33.98 58.64 274.4_ 86.04 9 41 5? 1886.8 -34.16 49.39
4688.06 30._O 193.76 ?63.85 74.39 73 56 47 4088.1 ?8.36 185.42
MI0-COUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1110.6 SGR 480.6 SG3 37.6 ST 475.5 SR 429.5 S$ 446.1
RRT -.0269 _ .029_ RTF -.724| CRT .7119 CRS .7806 CST .9935
SG8 1210.1R23 -.0053 RI3 .7241 LSA 737.9 MSA 254,8 SSA 15.5
•_51 1110.7 5C,2 480.4 THA 179.I_ ELI 593.4 EL? 241,7 4LF 40.93
LAUNCH OAT? DEC | 1968 FLIGWT TIME 84.00 ARRIVAL CAT? FEB 23 1969
HELIOCENTRIC CONIC OISTANCE 168,555
RL 147.50 LAL -.00 L(X. C_._7 VL 20.277 GAL 2_.08 AZL 86.92H(A 57.39 SMA 95.59 ECC .67813 INC 3.0806 Vl 30.207
RP 107.48 LAP 2.59 LOP 176.22 VP 32.881 GAP -38.35 A5P _.34 TAL 165.32 TAP 227.71 RCA 35.55 APO 155.63 V2 35.258
RC 73,439 GL 4.15 GP -.61 2AL 55.49 ZAP 24.94 ETS 177.80 2AE 132.93 ETE 188.85 ZAC 66.75 ETC 163,33 CLP 24.93
PLANETOCENTRIC CONIC
C3 194.319 VHL 13.940 DLA 9.15 RAL 10.77 R_O 6571.1 VEL 17.766 PTH 2,99 VHP 22.478 0PA -14.69 RAP 334.63 ECC 4.1980
LN_ A;_,ATH LN_CH TIME L-J TIME INJ LA7 _NJ LONG INJ RT AS( [NJ A_ATH INJ TIME PO CST TIM INJ _ LAT INJ ? LONG
90.00 6 15 1 _O16.37 -77.89 97.62 274.15 84.92 7 5 18 7416.3 -78.31 88.97
90.00 20 31 46 _O85.13 24.34 225.31 265.26 75.07 21 56 3| 4485.i 22.06 217.39
I00.00 7 40 50 2739.55 -29.53 77.42 274.51 85.13 8 26 30 2139.6 -29.89 68.64
100,OO 21 48 38 48;_'7:13 25.93 206.60 264.78 74.58 ?3 9 15 4237,1 ?3.56 198.61
110.00 8 59 16 2494.14 -53.94 59.20 _4.72 85.70 9 40 _0 1894.1 -34.17 49.97
110.00 22 46 42 4655.32 _0.18 191.41 26339 73.13 24 4 18 4055.3 27.58 183.19
01VFERENTIAL CORRECTIONS NID-COURSAE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE -.9294 TRA-2.2883 TC3 -.1616 BAU .4231 5GT JIL_0.9 S,GR 482.5 SG3 40.3 ST A77.3 5R 431.2 55 459.2
RDE-J.O369 RRA .5259 RE3 -.0204 FAU ,01169 RRT -.O37_ RRF .0315 RTF -.7409 CRT .6999 CRS .7801 CST .99J_
FDE .4984 FRA .9450 _(3 =.0521 8SP 3540 S_B 1220.3 R23 .0023 RJ3 .7410 LSA 746.2 MSA 259.8 SSA 15.3
BDE 1.3925 BRA 2.34_0 Be3 .1679 FSP -97 ,_1 1121.1 SG2 487.1 THA 178.87 ELI 593,7 EL2 ?47.6 ALF 40.87
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL. 4, 1968-69)
LAUNCH CAT? DEC 1 1966 FLIGHT TIHE 86,00 ARRIVAL CATE FEB ?5 1969
HELIOCENTRIC CONIC
RL 147.50 LAL -.00
RP IO7.48 LAP 2.71
RC 71.328 GL 4.5_
PLANE TOCENTRIC CONIC
C3 178.961 VHL 13.378
LNCH AZMTH LNCH TIE
9O.OO 6 12 22
90.OO 20 40 58
lOD.OO 7 38 35
IOD.O0 21 57 26
llD.O0 8 57 55
liD.DO 22 54 35
DIFFERENTIAL CCRR[CTIONS
TOE -.9428 7RA-2.3135 TE3 -.1713 BAU .4133
ROE -.9970 RRA .5025 RC3 -.0228 FAU ,01180
FOE .5185 FRA .9774 FC3 -.0571 BSP 3543
BOE 1.3722 BRA 2.3674 8C3 .1728 FSP -I04
0ISTANCE 174.708
LOL 68.87 VL Z0.795 GAL ZJ.I3 AZL 86.89 HCA 60.64 SMA 97.08 ?CO .60389 INC 3.1149 vl 30.207
L(_° 129.47 VP 33.204 GAP -36.71 AZP 88.47 TAL 164.48 TAP 225.11 RCA 38.45 APO 155.70 V2 35.259
GP -.63 ZAL 54.48 ZAP 23.54 ETS 177.77 ZAE 133.38 £T£ 189.40 ZAC 68.54 ETC t63.65 CLP 23.53
CLA 9.89 RAL 1|.39 RAO 6570.9 VEL I7.329 PTH 2.95 VHP 21.642 DPA -14.06 RAP 336.42 ?CO 3.9452
L-I TII4E INJ LAT INJ LONG INJ RT A_ INJ AS_4TH INJ TIl_ FO CST TIM INJ 2 LAT INJ 2 LONG
3027.20 -27.83 98.40 274.31 84.53 7 2 49 2427.2 -28.29 89.77
5047.75 23.66 222.78 264.88 73.98 22 § 6 4447.8 21.24 214.95
2749.|2 -29.47 78.13 274.49 84.77 8 24 24 2149.1 -29.89 69,35
4801.06 25.25 Z04.14 264.37 73.45 23 17 27 4201.J ZZ.74 196.24
2500.86 -33.91 59.73 274.94 85.39 9 39 36 1900.9 -34.17 $0.49
4622.09 29.50 J89.06 262.88 71.89 24 II 37 4022,J 26.74 180.96
HI0-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY
_T 1176.7 _R 483.5 S_3 43.5 ST 504.2 5R 432.0 SS 478.9
RRT -.0341 RRF .0300 RTF -.7551 CRT .7008 ORS .7815 CST .9917
S6B I272.1 R23 .0009 RI3 .7551 LSA 775.1MSA 263.2 SSA 15.5
561 1176.8 $62 483.2 TMA 179.03 ELI 613.9 £L2 253.2 ALF 38.76
LAUNCH OATE DEC J 1968 FLIGHT TIME 88.00 ARRIVAL DATE FEB 27 1969
HELIOCENTRIC CONIC
RL 147.50 LAL -.00 LCL (:_.87 VL
RP 107.48 LAP 2.83 LC_ 132.72 VP
RC 69.241 GL 4.90 GP -.65 ZAL
PLAN_.TC_.ENTRIC CONIC
C3 164.855 VHL 12.840
LNC.H AZMTH LNCH TIME
90.00 6 9 29
90.00 20 50 1
1(30.OO 7 36 7
I(30.OO 22 6 4
110.00 8 56 23
lID.DO 23 2 18
DIFFERENTIAL CORRECTIONS
TOE -.9494 TRA-2.3]05 TO3 -.I 795 BAU .3996
ROE -.9574 RRA .4790 RE3 -.0253 FAU .01|97
FOE .5385 FRA 1,OO98 FC3 -.0628 6SP 3711
BO£ 1.3483 BRA 2.3792 8C3 .1813 FSP -ll3
DISTANCE 180.940
21.283 GAL 20.23 AS'L 86.85 HCA 63.88 SNA 98,55 £CC .58024 INC 3.1471 Vl ]0.207
33.512 GAP -35.13 AZP 88.61 TAL 163.65 TAP 227.53 RCA 41.37 APO 155.74 V2 35.259
53.52 ZAP _.16 ETS 177.72 ZA£ 133.91 £T£ 189.99 ZAC 70.35 ?TO 163.96 CLP 22.15
DLA 10.62 RAL 12.36 RAG 65?0.8 VEL 16.917 PTH 2.92 VHP 20.831 0PA -13.42 RAP 338.23 ECC 3.7131
L-_ TIME INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG
3037.55 -27.76 99.15 274,38 84.16 7 0 6 2437.5 -28.28 90.53
5009.77 22.93 2gtO.24 264.45 72.91 22 I3 31 4409.8 20.37 212.50
2758,I2 -29.4I 78.79 274.57 84.42 8 22 5 2158.1 -29.88 70.02
4764.43 24.52 201.66 263.91 72.34 23 25 28 4164.4 21.87 193.86
2506.98 -33.87 60.i_0 275.05 85.J2 9 38 10 1907.0 -34.18 50.97
4588.34 28.76 186.71 262.32 70.68 24 18 46 3988.3 25.86 178,74
MI0-C._SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT |229.5 _ 483.8 SG3 46.8 ST 329.6 SR 432.2 SS 498.4
RRT -.0322 Rf_ .0'286 RTF -.7688 CRT .700§ ORS .7828 CST .9915
S_ I321.2 R23 .0007 RI3 .7689 LSA 802.9 ASh 266.2 SSA 15.6
S_I 1_29.6 SG2 483.5 THA 179.14 ELI 633,0 EL2 258.I ALF 36.86
LAUNCH C4TE CEC 1 1968 FLIGHT TIME 90.00 ARRIVAL 0ATE MAR | 1969
HELIOCENTRIC CONIC
RL 147.50 LAL -.00
RP 107.48 LAP 2.93
RE 67.184 GL 5.29
PLAN£TOCENTRIC CONIC
C3 151.900 VHL 12.325
LNCH AZMTH LNCH TIME
9(3.00 6 6 22
90.00 20 58 56
IO0.OO 7 33 26
tOO.DO 22 14 33
llO.OD 8 54 38
llO.OO 23 9 50
OIFFERENTIAL CCRRECTICIqS
TOE -.9578 TRA-2.3478 TC3 -.1881 8AU .3863
ROE -.91_O RRA .45§5 RC3 -.0280 FAU .01215
FOE .5598 FRA 1.O435 FC3 -.0693 BSP 3847
8DE 1.3267 8RA 2.3916 6C3 .19(]2 FSP -123
DISTANCE |87.245
LOL 68.87 VL 21.742 GAL 19.37 AZL 86.82 HCA 67.13 SMA |00.07 ECC .55722 INC 3.1775 V| 30.207
LOP |35.97 VP 33.804 GAP -33.62 AZP 88.76 TAL |62,85 TAP 229.98 RCA 44.29 APO 155.75 V2 35.758
GP -.68 7AL 52.61 ZAP L_3.79 £TS 177.65 ZAE 134.54 ETE 190.61 ZAC 72.17 ETC 164.25 CLP ?0.78
CLA 11.35 RAL 13.09 RAC 6570.7 VEL 16.530 PTH 2.88 VHP 20.044 OPA -12.76 RAP 340.03 ECC 3.4999
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
]O47.41 -27.69 99.87 274.36 83.81 6 57 9 2447.4 -28.76 91.25
4971.17 22.13 217.69 263.97 71.87 22 2! 47 4371,2 19.45 210.O5
2766.61 -29,36 79.42 274.56 84.10 8 19 32 2166.6 -29.86 70.65
4727.20 23.72 199.I8 263.40 71.26 23 33 _ 4127_2 20.95 191.48
2512.52 -33.84 60.63 275.07 84.86 9 36 ]0 1912.5 -34.18 51.40
4554.05 27.97 184.36 26|.72 69.50 24 25 44 3954.0 24.92 176.52
HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
5_T IEBfi.5 5DR 483.3 S_3 50.5 ST 556.8 SR 431.7 SS 518.9
RRT -.0296 R'RF .0269 RTF -.7819 CRT .7007 ORS .7842 CST .9913
SC,B I373.4 R_3 .0001R13 .7819 LSA 832.6 MSA 268.5 SSA 15.8
5r-,l 1285.6 SG2 483.0 THA 179.26 ELI 653.9 EL2 262.2 aLF 34.92
LAUNCH OAT? DEC ] l_q FLIGHT TIME 92.00 ARRIVAL OATE MAR 3 1969
HELIOCENTRIC CONIC
RL 147.50 LAL -.OO
RP 107.48 LAP 3.02
RC 65.159 GL 5.70
PLANE TOCENTRIC CONIC
C3 140.OO0 VHL 11.832
LNO4 AZMTH LN(H TIM[
90.00 6 3 0
90.00 21 7 43
1OO.OO 7 ]0 ]0
I00.00 22 22 53
110.00 8 52 40
110.00 23 17 13
DIFFERENTIAL CCRRECTIONS
TOE -.9650 TRA-2.36EO TC3 -.1963 BAU .3719
ROE -.8790 RRA .4321 RC3 -.0310 FAU .01237
FOE .5819 FRA 1.O780 FC3 -.0765 B_SP 4020
8OE 1.3033 BRA 2.4012 BE3 .1987 FSP -134
DISTANCE 193.619
LOt. 68.87 VL 22.173 GAL 18.54 AZL 86.79 H(A
LCP J3g.22 VP 34.08J GAP -32.18 AZP $8.92 TAL
GP -.71 ZAL 51.74 ZAP 19.43 ETS 177.54 ZAE
70.38 SMA 101.47 ?CO .53487 IN( 3.2065 VI ]0.207
162.06 TAP 232.44 RCA 47.20 APO 155.74 V2 35.257
135.26 ETE 191.28 ZAC 74.00 ETC 164.52 CLP 19.42
OLA 12.O8 RAL 13.77 RAD 6570.5 VEL 16.166 PTH 2.84 VHP 19.281 DPA -12.09 RAP 341.84 EC( 3:3040
L-I TIME INJ LAT |NJ LONG INJ RT A,$C INJ AS'MTH INJ TIME PO CST TIM INJ 2 LAT IN2 ? LONG
]056.85 -27.62 100.55 274.23 83.47 6 53 37 2456.8 -28.23 91.94
4931.90 _1.28 215.13 263.45 70.86 22 29 54 4331.9 18.47 207.58
2774.64 -29.]0 BO.OI 274.45 83.79 8 I6 45 2174.6 -29.85 71.24
4689.34 L_Z.87 196.69 262.84 70.21 23 41 3 4089.3 19.97 189.10
2517.54 -33.81 61.0"Z 274.98 84.64 9 34 38 1917.5 -34.18 51.79
4519.EO 27.12 182.01 261.07 68.34 24 32 32 3919.2 23.93 174.29
MIO-COL_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S(,T 1342.5 _ 482.0 ,$63 54.4 ST 584.5 SR 430.4 SS 540.0
RRT -.0268 RRF .O249 RTF -.7943 CRT .7011 ORS .7858 CS7 .991!
1426.4 R23 -.OO04 RI3 .7943 LSA 863.3 MSA 270.2 SSA 15.9
$61 J342.5 ,$62 481.8 THA 179.37 ELI 675.6 EL2 265.6 _LF 33.05
_89
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69
LAUNCH OATE DEC ] 1968
HELIOCENTRIC CONIC
RL 147,50 LAL -,DO
RP 107.49 LAP 3,10
RE 63.173 GL 6.13
PLANE TOCENTRIC CONIC
C3 129.067 VHL 11.36]
LNCH AZNTH LNCH TI_
90.00 5 59 22
9(3.00 2] 16 Z3
10(3.00 7 27 20
lO0.O0 2_ 31 6
110.00 8 50 29
IzO.O0 _3 ?4 ?6
FLIGHT TIME 94.00 ARRIVAL CATE MAR 5 1969
DISTANCE 200.054
LOL 68.87 VL 22.578 GAL 17.75 AZL 86.77 MCA
LOP 142.47 VP 34.344 GAP -30.78 AZP 99.09 TAL
GP -.74 ZAL 50.93 tAP ]B.08 ET5 ]77.39 ZAE
73.63 5HA 102.89 ECC .51323 INC 3.7344 vl 30.207
]6].30 TAP 234.93 RCA 50.09 4PO 155.70 vZ 35.754
J36.09 ETE |92.00 ZAC 75.84 ETC 164.78 CLP 18.07
CLA IZ.80 RAL ]4.40 RAO 65"/_0.4 VEL 15.B74 PTH ?.90 VHP J8.540 0PA -11.41 RAP 343.65 ECC 3.124]
L-I TIME IN] LAT IN] LONG IN] RT AS( IN] A_TH IN] TIME PC) (ST TIM IN] 2 LAT IN] 2 LONG
3065.94 -27.54 101.20 874.02 83.J5 6 50 28 2465.9 -28.2! 92.60
499].93 20.36 212.56 262.88 69.89 22 37 55 429|.9 ]7.44 Z05.lO
2782.26 -29.24 80.56 274.24 83,50 8 13 42 2182.3 -29.83 71,81
4650.84 21.97 194.19 262.24 69.20 25 48 37 4050.8 ]8.94 J86.70
2522.08 -33.78 6J.37 274.8I 84.43 9 32 31 ]927.1 -34.|8 52.15
4483.79 26,20 179.66 2¢d3.38 67.?2 24 39 10 3883.8 22.89 172.07
0]FFERENTIAL CORRECTIONS
TC£ -.9699 TRA-2,3723 TC3 -.£t_35 BAU .35(_
ROE -.8403 RRA .4089 RC3 -.0341 FAU .01263
FOE .6049 FRA 1,I]33 FC3 -.0847 8SP 4255
8OE 1.2833 (_A 2.4072 8C3 .2063 FSP -146
LAUNCH 0ATE 0EC I 19£_
HELIOCENTRIC CONIC
RL 147.50 LAL -,00
RP I07.50 LAP 3.18
RC 61.23l GL 6.57
PLANETOCENTRIC CONIC
C3 119.025 VHL 10.910
LNCH AZMTH LNCH TIME L-I TIME IN] I.AT
90.00 5 55 27 3074.76 -27.47
90.OO 21 24 57 4851.24 |9,39
IOO.O0 7 73 53 2769.57 -29.J8
100.00 22 39 17 46|1.67 21.00
110.00 B 48 3 2526.20 -33.75
110,00 23 3] 31 4447.80 25,23
DIFFERENTIAL CORRECTIONS
TOE -.9753 TRA-2._908 TC3 -.2103 BAU .3400
ROE -.8020 RRA .3859 RC3 -.0375 FAU .01293
FOE ,6292 FRA 1.1500 FC3 -.0940 8SP 4488
802 1.2627 BRA 2.4119 8C3 ,2136 FSP -159
MI0-COUR,E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SGT 1399.4 SGR 479.9 5/.,3 58.7 ST 612.3 SR 428.5 SS 56].6
RRT -.0243 RRF .0227 RTF -.6063 CRT .7012 CRS .7674 CST .9908
5Ge |479.4 R'23 -.0005 R|3 .B063 LSA 894.5 MSA 271.4 SSA 16.0
5G! I399.5 S(,2 479.7 THA 179.46 EL] 697.6 EL2 2C_.? ALF 3i .26
FLIGHT TIME 96.00 ARRIVAL DATE MAR 7 1969
OiSTANCE206.546
LOL 68.87 VL 22.959 GAL J7,00 AZL 86.74_HCA 76.87 SMA 104.30 ECC .492_ INC 3.26]3 V] 30.207
LCP |45.72 VP 34,59_ GAP -L_,44 A?P 89.26 TAL J60,57 TAP 257.44 RCA 52.95 APO 155.64 V2 35.251
GP -,77 ZAL 50.I6 ZAP 16.74 ET$ J77.20 ZAE J37.03 ETE |92.78 ZAC 77.6_ ETC t65.02 CLP 16.72
0LA 13.52 RAL 14._ RAD 6570.2 VEL 15.504 PTH 2.77 VHP 17.820 0PA -I0.72 RAP 345.46 ECC 2.9589
IN] LONG IN] RT A_ IN] A_TH IN] TIME PO CST TIM IN] 2 LAT JNJ 2 LONG
101.84 273.71 82.84 6 46 42
2'09,97 262.27 68.95 2? 45 48
81,10 273.95 83,23 8 lO _3
191.68 261,60 68.22 23 56 4
61.69 274.53 84.24 9 30 I0
177.3I _59,66 66.]4 24 45 39
MI0-COUR,E EXECUTION ACCURACY
SGT 1458.3 _ 477,0 S,C,3 63.3
RRT -.0213 RRF .0202 RT1r -.8377
._ 1534.4 RE3 -.0008 RI3 .8177








ST 641.4 SR 425.8 SS 584.2
CRT .7017 CRS .7692 CST .9906
L54 927.2 MSA 272.0 SSA 16.1
EL1 721.0 EL2 269.9 ALF 29.52
LAUNCH 0ATE 0EC I 1968
HELIOCENTRIC CONIC
RL 147.50 LAL -.00
RP ]07.51 LAP 3.24
RC 59.338 GL 7.04
PLANE TOCENTRIC CONIC
C3 ]O9.805 VHL 10.479
LNCH 4ZHTH LNCH TIME
90.00 5 51 J4
90.00 21 33 26
1(30.00 7 20 I0
10(3.00 22 47 12
110.00 8 45 23
110.00 23 38 26
FLIGHT TIME 98.00 ARRIVAL CATE MAR 9 1969
DISTANCE 213,0_9
LOt- 68.87 VL 25.316 GAL 16.28 AZL 86.71 HCA 80.12 SMA 105.67 ECC .47212 INC 3.2876 VI 30.207
LOP 148.97 VP 34.827 GAP -28.16 4ZP 89.44 TAL 159.86 TAP 239.98 RC4 55.78 APO 155.56 V_ 35.248
GP -.81ZAL 49.47 ZAP 15.41ETS 176.94 7AE ]38.09 ETE 193.6_ 74C 79.54 ETC 1"65.25 CLP 15.39
CLA 14.24 RAL 15.52 RAD 6570.1VEL 15.?03 PTH 2.73 VHP 17.172 OPA -10.07 RAP 347.26 Ecc 2.8071
L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTM IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
3083.40 -27.40 102.46 273.31 82.54 6 42 38 2483.4 -28.14 93.87
4609.B0 18.36 207.37 261.62 68.05 72 53 36 42'09.8 15.22 8{30.10
279_6.63 -29.13 81,62 273.56 82.96 8 6 46 2196.6 -29.80 72,_8
4571.8l 19.97 I89.17 260.92 67.28 ?4 3 ?4 3971.8 16.72 181,_8
2529.97 -33.73 61.98 274.17 84.07 9 27 33 1930.0 -34.18 52.77
4411.23 24.21 174.97 258.90 65.09 ?4 51 59 3611.2 20.64 167.64
DIFFERENTIAL CORRIECTIONS Ml0-COIJ_S[ EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY
T_E -.9836 TRA-2.3902 TC3 -.2177 BAU .3252 ._GT 1521.6 SGR 473._ S_3 68.4 ST _73.1 SR 422.4 55 608.1
ROE -.7643 RRA .3633 RC3 -.041| FAU .01324 RRT -.0171 RRF .0172 RTF -.8783 CRT .703! CRS .7913 CST .9905
r0£ .6555 FRA 1.1_6 FC3 -.1044 BSP 4659 S_ 1593.6 R_3 -.0016 R|3 ,8785 LSA 962.9 MSA 271.7 SSA 16.2
60E 1.2456 _RA 2.4177 8C3 .2215 FSP -173 S_I I52|,7 SG2 473.3 THA 179.66 EL] 747.2 EL2 270.6 ALF 27.76
FLIGHT TIME |00.O0
HELIC(ENTRI( CONIC 01STANCE 219.679
RL ]47.50 LAL -,O0 LOL 68.87 VL 25.652 G_L 15.58 AZL 86.69 P_A 83.36 S_A ]07.02 ECC .45769 INC 3,3133 VI _.207
RP 107.52 LAP 3,29 LOP 152.23 VP 35.049 GAP -26._ AZP 89.6_ TAL 159.18 TAP 242.55 RCA 58.57 AP_ 155.46 V2 35.Z43
RE 57.50! GL 7.52 GP -.85 ZAL 48.81ZAP I4.0B ETS 176.60 Z_ 139.26 ETE 194.54 ZAC 81.40 ETC 165.47 CLP 14.05
PLANETOCENTRIC CONIC
C3 101.3_8 VHL 10.067 OL4 ]4.96 RAL 16.0_ R_O 6570.0 VEL 14.922 PTH 2.69 VHP ]6.445 DPA -9.32 RAP 349.06 ECC 2.6678
LNO4 AZNTH LN(:H TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PC) CST TIM IN] 2 LAT IN] _ LONG
90.00 5 46 4? 3091.97 -27.32 103.0_ ?72.82 82.24 6 38 14 2497.0 -28.11 94.50
90.00 21 41 52 4767.59 17.26 2[T4.75 260.94 67.20 ?3 J 19 4]67.6 14.07 ]97.57
IO0.O0 7 16 8 2603.5_ -29.07 82,12 _73.08 82.70 _ 2 52 2203.5 -29.77 73.39
1(30.00 22 55 6 4531.76 18.88 186.65 260.21 66.39 24 10 38 393i.3 15.53 179.46
iIO.OO 8 42 27 2533.46 -33.70 62.25 273.72 83.91 9 24 41 1933.5 -34.18 53.04
110.00 23 45 17 4374.09 23.12 172.63 258,12 64.09 24 58 11 3774.1 J9.45 J65.42
DIFFERENTIAL CORRECTIONS MIO-COLtRS[ EXECUTION ACCURACY ORBIT OETEFtMINATION ACCURACY
TOE -.9695 TRA-2.3948 TC3 -.7234 BAU ._087 ,%T |_84.3 S/u_R 4_.8 .SG3 73,8 ST 704.6 S,R 418.2 SS 632.8
ROE -.7271 RRA .3411 Re3 -.0448 FAU .0136(3 RRT -.0132 RRt" .0140 RTF -.8385 CRT .7044 CRS .7935 CST .9903
FOE .6831 FRA 1,2_4 rE3 -,1162 BSP 4896 S68165_.2 R_3 -,0019 R|3 .8386 LSA 999.1 MSA 270.9 SSA 16.3
60E 1.2279 BRA 2.41_3 8C3 .2278 FSP -189 S(,J 1584.3 SG? 4651.8 THA |79.75 ELl 773.5 EL_ 270.4 ALF 26.11
LAUNCH DATE DEC I 1968 ARRIVAL CATE MAR II 1969
?9O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69
LAUNCH GATE CEC 1 196_ FLIGHT TIME I02.00 ARRIVAL CAT? MAR 15 1969
HELIOCENTRIC CONIC
RL 147.50 LAL -.00
RP 107.54 LAP 3.33
RC 55.726 GL 8.02
PLANE TOCENTRIC CONIC
C3 93.568 VHL 9.673
LNCH AZUTH LNCH TIME L-I TIME INJ LAT
90.00 5 41 49 3|00.56 -17.24
90.00 21 50 14 47?4.59 16.11
100.00 7 11 48 2810.38 -29.01
100.00 ?3 2 56 4490.01 17.74
I10.OO 8 39 15 2536.76 -33.68
110.00 ?3 51 59 4336.39 ?I.gB
OIFFERENTIAL CORRECTIONS
TCE -.9955 TRA-?.3970 TC3 -.2283 BAU .7920
ROE -.6905 RRA .3193 RE3 -,0488 PAU .DIAOI
FOE .7127 FRA 1.2700 rE3 -,I796 BSP 5143
BOE I.ZI15 8RA ?.4181 BE3 .2335 F_P -207
DISTANCE 226.309
LCq. 68.87 VL ?3.967 GAL 14.92 AZL 86.66 HCA
LOP 155.48 VP 35.257 GAP -75.72 AZP 89.80 TAL
GP -.90 7AL 48.21ZAP 12.75 ETS 176.14 7AE
86.61 SUA 108.33 ECC .43401 INC 3.3386 Vl 30.207
158.53 TAP 245.14 RCA 61.31APO 155.34 V2 35.238
140.55 ETE 195.56 ZAC 83.?6 ETC 165.67 CLP 12.72
CLA 15.67 RAL 16.44 RA0 6569.8 VEL 14.660 PTH ?.65 VHP 15.787 OPA -8.61 RAP 350.86 ECC 2.5399
INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIU INJ Z LAT INJ 2 LONG
103.69 272.25 81.94 6 33 30 2500.6 -28.07 95.12
202.12 260.24 66.39 23 8 59 4124.6 17.78 195.03
82.62 ?72.52 82.44 7 58 38 2210.4 -?9.75 73.90
184.12 259.47 65.54 24 I7 46 3890.0 14.29 177.02
62.50 273.I9 83.77 9 21 32 1936.8 -34.17 53.30
170._O 257.31 63.14 25 4 15 3736.4 18.20 163,?I
UID-COURGE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
• T,T 1648.4 SC,R 463.5 SG3 79.7 ST 737.3 SR 413.3 SS 658.7
RRT -.0089 _ .0105 RTF -.8483 (RT .7061 CRS .7959 CST .99fll
1712.3 RZ3 -,D024 Rl3 .8483 LSA 1037.0 MSA 269.4 SSA 16.4
_1 J648.4 S(.2 463.5 THA 179.84 ELI 8OI .I EL? 269.3 ALF 24.55
LAUNCH OAT? DEC 1 196_ FLIGHT TIME 104.00 ARRIVAL DATE MAR 15 1969
H£LIOCENTRI( CONIC
RL 147.50 LAL -.00
RP 107.56 LAP 3.36
RE 54.O71 GL 8.53
PLANETOCENTRIC CONIC
C3 86.440 VHL 9.297
LNWEH AZUTH LNCH TIME
go.cIO 5 36 34
90.00 21 58 36
1013.O(3 7 7 7
IOO.OO 23 10 43
110.00 8 35 46
110.00 0 2 30
oIrrERENTIAL CCRREC TION$
TOE-I.OO?l TRA-2.3974 TC3 -.2323 BAU .2754
ROE -.6546 RRA .798| RC3 -.0530 FAU .01446
FOE .7445 FRA I ,3136 FC3 -.1448 B$P 5_83
: BOE 1.1969 ORA ?,4158 BC3 .7383 IrSP -225
OISTANCE 232.976
LOL 68.87 VL 2A.263 GAL 14.28 AZL 86.64 HCA 89.85 SMA 109.60 ECC .41609 IN( 3.3638 VJ }O.?07
LOP 158.77 VP 35.453 GAP -24.57 AG'P 89.99 TAL 157.92 TAP 247.77 RCA 64.00 APO 155.21 v? 35.232
GP -.95 ZAL 47.66 ZAP I|.42 ETS 175.53 ZAE 141.97 ETE 196.68 7AC 85.17 ETC 165.86 CLP 11.3_
DLA 16.39 RAL 16,83 RAO 6569.7 VIEL 14,415 PTH ?.62 VHP 15.149 CPA -7.89 RAP 352.65 ECC ?.4226
L-I TIME INJ LAT INJ LONG INJ RT AS(; INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
3109.31 -27.15 104.32 271.60 81,64 6 28 ?3 ?509.3 -?8.03 95.76
4600.77 14.89 199.48 259.50 65.64 23 16 36 4080.8 11,48 192.46
2817.28 -28.94 B_.|3 271.88 82.19 7 54 5 2217.3 -29.72 74.41
4448.03 16,54 181.58 258.71 64.74 24 ?4 51 3848.0 13.00 174.58
2539.94 -33.65 62.75 272.57 83.62 9 18 6 1939.9 -34.17 53.54
429_.14 Z0.78 167.96 256.48 62.73 1 14 8 3698.1 16.90 161.O0
MIO-C_S4E EXECUTION ACCURACY CRBIT DETERMINATION ACCURAC_
,_T 171A._ S_ 457.3 `%3 86.? ST 771.3 SR 407.5 5$ 686.0
RRT -.0041RRF .0067 RTF -,8574 CRT .7083 CRS .7985 CST .9900
1774,5 R23 -.0029 R13 .8574 LSA I077.0 USA ?67,2 SSA 16.5
SGI 1714.5 SG2 457.3 THA 179.93 ELI 830.4 EL? 767,2 ALF ,23.03
LAUNCH OATE DEC I 1968 FLIGHT TIME 106.00 ARRIVAL _ATE MAR 17 1969
HELIOCENTRIC CONIC DISTANCE 239.675
RL 147.50 LAL -.00 LOL 68.87 VL 24.540 GAL 13.67 AZL 66.61UCA
RP 107.58 LAP 3.38 LOP 161.97 VP 35.637 GAP -23.45 AlP 90.18 TAL
RE 52.393 GL 9.07 GP -1.OO ZAL 47.17 ?AP I0.09 ETS 174.69 ZAE
PLANETC_ENTRIC CONIC
C3 79.904 VHL 8.939 CLA 17.1l RAL |7.17 RAO 6§69.6 VEL I4.186 PTH
93.10 5HA II0,_4 ECC .39893 INC 3.3890 VI 30.207
157.33 TAP ?50.43 RCA 66,62 APO 155.06 v2 35,226
143.52 ETE 197.94 7AC 86.98 ETC 166.O3 CLP 10.O5
?.58 VHP 14.5310PA -7.18 RAP 354.43 ECC 2.3150
INJ LONG INJ RT ASC INJ ATUTH INJ TIUE PO CST TIM INJ 2 LAT INJ 2 LONG
104.96 ?70.86 81.33 6 ?2 53 2518.4 -27.98 96.42
196.87 ?58.75 64.93 ?3 ?4 13 4036.1 10.13 189.88
83.64 771.17 81.97 7 49 9 ?224.4 -?9.69 74.93
I79.03 ?57.93 63.99 24 31 53 3805.3 11.66 172.11
62.99 271.88 83.48 9 J4 21 1943.1 -34.17 53.79
165.66 ?55.62 61.38 I 19 59 3659.4 15.56 158.79
MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY
`%T 1781.9 `%R 450.3 ,%3 93.? ST 806.5 SR 400.9 SS 714.7
RRT .0010 RRr .0026 RTF -.8661 CRT .7108 CRS .8013 CST .9898
,T_ I837.g R23 .O036 R13 -.866! LSA I118.9 USA ?64.3 SSA 16.5
,%! 1781.9 S(12 450.3 THA .02 ELl 86I .I EL? ?64 .1 ALF 71 .59
LNCH AZUTH LNCH TIME L-I TIME INJ LAT
90.00 5 30 55 3118.36 -27.06
90.00 ?2 6 57 4636.10 13.67
JOO.OO 7 ? 5 ?8?4.36 -28.88
1OO.O0 23 18 28 4405.34 I5.28
110.00 8 31 58 2543.11 -33,63
110.O0 O 9 0 4259.35 19.54
CIFFER1ENTIAL CORRECTIONS
tDE-I.O088 TRA-Z.3957 TO3 -.23510AU .2586
RCE -.6193 RRA .2776 RC3 -.0574 FAU .01497
FOE .7788 FRA 1.3595 FC3 -.I6?l BSP 5634
BOE 1.1fl_ BRA ?.4112 BC3 .2420 FSP -246
ILALINCH DATE DEC 1 196_1
HELIOCENTRIC CONIC
RL |47.50 LAL -,00
RP 107.60 LAP 3.39
RC 50.85? GL 9.63
PLANETOCENTRIC CONIC
C3 73.914 VHL $.597
LNCH AZMTH LNCH TIME
90.OO 5 ?4 50
gO.OO _? 15 20
1OO.OO 6 56 39
IO0.OO 23 26 11
1|0.00 8 27 52
llO.O0 0 15 24
CIFFERENTIAL CCRR_.CTION$
TOE-I.OI61 TRA-?.3906 TC3 -.2367 BAU .2417
ROE -.5848 RRA .2577 RE3 -.O619 FAU .01557
FOE .8160 FRA 1.4078 re3 -.1818 B.f_ 5885
OOE 1.1774 BRA 2.4044 BE3 .2446 FSP -269
FLIGHT TIME 108.(30 ARRIVAL OATE MAR 19 1969
DISTANCE 246.401
LOL 68.87 VL 24.800 GAL 13.09 AZL 86.59 HCA 96.34 S_IA 118.O4 ECC .38751 INC 3.4143 vJ 30.207
LOP 165.72 VP 35.809 GAP -22.38 A2'P 90.38 TAL 156.78 TAP 253,17 RCA 69.18 APO 154.90 v? 35.219
GP -1.06 7AL 46.73 2AP 8.77 ET5 173.53 2AE 145.20 ETE 199.36 7AC _8.83 ETC I66.19 CLP 8.70
DLA 17.83 RAL 17.46 RAO 6569.4 VEL 13.974 PTH 2.55 VHP 13.930 OPA -6.47 RAP 356.21 ECC 2.2164
L-I TIME INJ LAT ZNJ LO_ INJ RT ASC [NJ AS"NTH INJ TIME PO CST TZU JNJ ? LAT INJ 2 LONG
3127.87 -26.96 105.64 270.06 81.{30 6 16 58 2527.9 -27.93 97.11
4590.55 12.29 194.13 257.97 64.29 23 31 50 3990.6 8.73 187.76
2831.75 -28.81 84.18 270.37 61.65 7 43 51 2231.7 -29.66 75.48
4361.91 13.97 176.48 257.13 63.30 74 38 53 3761.9 10.27 169.64
2546.37 -33.60 63,2£ 271.11 83.33 9 I0 |8 1946.4 -34.16 54.05
47_O.04 18.74 163.35 754.76 60.58 I ?5 44 _h520.0 14.18 I56.59
MIO-CX_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_
5GT 1850.7 _ 442.5 ,%3 100.9 ST 843.1 SR 393.5 SS 745.1
RRT .0065 _ -,O017 RTF -.8744 CRT .7138 CR$ .8043 CST .9898
-q_ 1902.8 R?3 .0043 RI3 -.8744 LSA 1163.0 USA ?60.8 SSA 16.6
,%1 18_0.7 ,%2 442.5 THA .10 ELI 893.3 EL? 260.I ALF 20.21
291
JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 4. 196..8-69 ,
LAUNCH DATE DEC 1 1960
HELIC(ENTRIC CONIC
RL 147.10 LAL -.DO
RP 107.62 LAP 3.39
RE 49.405 GL 10.21
PLANI[_C(ENTR|C COINIC
C3 66.420 VHL 8.272
LNCH AZMTH LNCH TIME
90.00 5 18 17
90.00 22 23 46
100.00 8 50 49
100.00 23 33 55
I10.00 8 23 2(1_
110.00 O 21 44
FLIGHT TINE 110.00 ARRIVAL OATE MAR 21 1969
DISTANCE 253.150
LOL 68.87 VL 25.043 GAL 12.53 AZL 86.54 HCA 99.58 5Nk 113.20 ECC .36684 INC 3.4399 Vl 30.207
LOP 168.46 VP 3§.970 GAP -21.34 AZP 90.57 TAL 155.26 TAP 255.84 RCA 71.67 APO 154.72 V2 35.211
GP -1.13 ZAL 46.35 ZAP 7.44 ET5 171.85 ZAE 147.00 ETE 200.98 ZAC 90.68 ETC 166.34 CLP 7.35
DLA 18.56 RAL 17.70 RAD 6569.5 _EL 13.776 PTH 2.52 VHP 13.348 DPA -5.76 RAP 557.97 ECC 2.126Z
L-I TIME [NJ LAT INJ LONG 1NJ RT A$C [NJ AZHTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG
3137.99 -26.85 106.36 269.18 80.66 6 10 55 2538.0 -27.87 97.84
4544.09 10.9! 191.42 257.19 63.71 23 39 30 3944.l 7.29 184.81
2839.59 -28.73 M.75 269.51 81.36 7 38 9 2239.6 -29.62 76.06
4317.73 12.60 173.91 256.31 62.67 24 45 53 3717.7 8.84 167.14
2549.83 -33.58 63.51 270.28 83.18 9 -5 56 1949.8 -34.16 54.3z
4180.25 16.89 161.05 253.88 59,83 1 31 24 3580.2 12.75 154.58
DIFFERENTIAL CORRECTIONS
706-1.0238 TRk-2.3835 TC3 -.2368 8kU .2248
ROE -.5511RRA .2385 RC3 -.0666 FAU .01614
FOE .8563 FRA 1.4589 FC3 -.Z042 Bse 6138
BOlE 1,1827 BRA 2.3954 BC3 .2458 FSP -294
LAUNCH DATE DEC I 19_8
HELIOCENTRIC CONIC
NID-COUI_SI[ EXECUTION ArCURACY ORBIT DETERMINATION ACCURACY
_T 1920.6 _,_ 455.8 363 t09.4 57 880.9 SR 385.3 5S 777.3
RRT .0124 _ -.0063 RTF -.8822 CRT .7172 CR8 .8075 CST .9897
5_6 1_H_9.0 R23 .0052 R15 -,8822 LSA 1209.3 MSA 256.6 $SA 16.6
$_1 1920.8 862 433.8 THA .17 EL1 927.0 EL2 255.1 ALF 18.90
FLIGHT TINE 112.DD ARRIVAL DATE MAR 23 1969
DISTANCE 259,918
RL 147.50 LAL -.00 LOL 68.87 VL
RP 107.65 LAP 3.38 LOP 171.71 VP
RC 48.04_4 GL 10.92 GP -1.21ZAL
PLAMETOC_NTRIC C_|C
C3 83.407 VI-tL 7.963 DLA 19.28 RAL
LN_H AZNTH LNCH TIME L-I TIME
90.00 5 11 14 3148.94
• 0.00 22 32 19 4,HHLI_
100.00 8 44 32 2M8.04
100.00 23 41 4t 4272.78
110.00 8 18 _ 2553.61
110.00 0 28 0 4139o98
01FIrERENTIAL C..CIRII_IECT|ON$
1'D£-1.0321 TRA-2.3742 TC3 -.2349 BAU .2081
-.818! RRA .2LJO_ RC3 -.0714 F4U .01882
FOE .9004 FRA 1.5132 FC3 -.2_97 B8P 6387
BOIl 1.1549 BRA 2.3&44 BC5 .2455 F3P -322
25.27t G4L 12._ AZL 88.53 FICA
34L121 GAP -20._1 AZP 90,77 TAL
48.02 ZAP 6.11 ET$ 1_).50 ZkE
102.81 SI4A 114.32 ECC .35189 ZNC 3.4660 vl 30.Z07
155.78 TAP 258.60 RCA 74.09 APO 154.54 V2 $5.20Z
148.92 [TE 2{:)2.85 ZAC 92.52 ETC 186.48 CLP 5.99
17.88 RAD 6569.2 V_L 13.593 PTH 2.48 VHP 12.784 DPA -5.07 RAP 359.72 ECC 2.0435
INJ LAT |NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG
-26.73 107.14 268.23 80.28 6 3 42 2548.9 -27.80 98.64
9.46 188,69 256.39 63.19 Z3 47 15 3896.7 5.79 181.93
-28.64 85._ 268.$9 81.05 7 32 0 2248.D -29.58 76.68
11.18 t71.33 255.49 82.10 24 52 54 3672.8 7.36 164.62
-33.55 63.B0 2(_.39 83.01 9 I 12 1953.6 -34.15 54.61
15.50 158.78 252.99 59.14 1 37 D 3540.0 11.29 132.18
NID-COURM[ EXECUTION ACCURACy ORB|T OETERN|NAT]ON ACCURACY
_T 1991.8 Sr_ 424.3 $G3 118.6 ST 920.1 SR 376.2 $s 811.5
RRT .0185 RRF -.0109 RTF -.88_H5 CRT .7210 CR$ .8108 CST .9897
Z036.5 R23 .0063 R13 -.8895 LSA 1258.1MSA 251.8 55A 16.6
_1 199t.8 $62 424.3 THA .24 EL1 962.2 EL2 249.2 ALF 17.65
LAUNCH DATE DEC 1 1968 FLIGHT TIME 114.00 ARRIVAL DATE MAR 25 1969
HEL|C(ENTRtC CONIC DISTANCE 266,701
RL 147.50 LAL -.DO LOL 68.87 VL 25.484 GAL 11.49 AZL 86.51 HCA 106,05 SNA 115.39 ECC .33767 INC ].4928 Vl 30.207
RP 107.68 LAP 3.36 LOP 174.95 vP 36.262 GAP -19.37 AZP 90.97 TAL 155.54 TAP 261.39 RCA 76.43 APG 154.36 v2 35.194
RE 46.839 GL 11.44 GP -1.29 ZAL 45,75 ZAP 4.80ETS 165.16 ZA[ 150.96 ETE 205.03 ZAC 94.35 ETC 166.61CLP 4.62
PLANI[TOCENTRIC CONIC
C3 58.815 VHL 7.669 OLA 20.02 RAL 18.02 RAD 6569.1 VEL t3.423 PTH 2.45 VHP 12.236 DPA -4.38 RAP 1.47 ECC 1.9679
LNCH AZMTH LN_H TINE L-I TINE INJ LAT INJ L(_IG INJ RT A$C INJ AZMTH |NJ ?|HE PO CST TIM |NJ 2 LAT INJ 2 LONG
90.00 5 3 37 3160.92 -26.39 107.99 287.22 79.88 3 56 18 2560.9 -27.72 99.50
90.00 22 41 0 4448.17 7.96 185.92 255.60 62.74 23 55 8 3848.2 4.24 |79.Z1
tOO.DO 6 37 46 2857.29 -28.54 86.03 267.60 80.71 7 25 24 2237.3 -29.53 77.57
100.00 23 49 31 4227.03 9.71 168.73 254.66 61.59 24 59 59 3627.0 5.84 _62.O8
110.00 8 13 29 2557.85 -33.51 64.15 268.44 82.82 8 56 7 1957.8 -34.14 54.94
110.00 0 34 14 4099.26 14.06 156.48 25_.10 58.52 1 42 33 3499.3 9.80 ]49.98
D|FFERENTIAL CORRECT|ON5 NID-COURS_ EXECUTION ACCURACY ORBIT DETERHINAT[ON ACCURACY
T06-1.0411 TRA-2.3623 TC3 -.2313 8Au .1915 $GT 2063.7 $GR 414.0 SG3 128.8 ST 960.5 SR 366.2 55 848._
ROE -.4859 RRA .2027 RC3 -.0763 FAU .01756 RRT .0247 RRF -.0156 RTF -.8965 CRT .7253 CRS .8|44 CST .9896
FOE .g491 FRA 1.5710 FC3- .2588 9SP 6_45 $G_ 2104.8 R23 .D075 R13 -.8965 L$A 1309.5 NSA 246.4 SSA 16.6
BOE 1.1489 8RA 2,3710 8C3 .2435 FSP -352 SGI 2063.7 3G2 413.9 THA .30 ELI 999.0 EL2 242.4 ALF 16.45
LAUNCH DATE DEC 1 1968 FLIGHT TIME 116.O0 ARRIVAL DATE NAR 27 1969
HELIOCENTR|C CONIC
RL 147.$0 LAL -.00
RP 107.71 LAP 3.32
RC 43.742 GL 12.09
PLANETOCENTR]C CONIC
C3 54.619 VHL 7.590
LN_H AZNTH LN(H TIME
90.DO 4 55 23
90.00 22 49 33
I00.00 6 30 29
tDO,OO 0 1 24
110.00 8 7 57
110.00 O 40 26
DISTANCE 273.495
LOL 68.87 VL 25.683 GAL 11.00 AZL 86.40 I'_A 109.29 SHA 116.42 ECC .32415 |NC 5.5204 Vl 30,ZOr
LOP 178.19 VP _16.393 GAP -18.44 AZP 91.16 TAL 154.9_ TAP 264.22 RCA 78.68 APO 154.16 v2 35.184
GP -1.39 ZAL 45,55 ZAP 3,52 ET5 157.64 ZAE 153.09 ETE 207.81 ZAC 96.17 ETC 166.72 CLF 3.Z]
DLA 20.75 RAL 18.10 Rt_' 6569.0 V_L 13.266 PTH 2.42 VHP 11.706 DPA -3.71 RAP 3,19 ECC 1.8989
L-I TII4E INJ LAT INJ LONG INJ RT AgE INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG
3174.21 -26.43 108.93 266,15 79.44 5 48 17 2374.2 -27.62 100.46
4398.54 6.40 183.10 254.80 62.36 24 3 12 3798.5 2.65 176.43
2887.54 -28.42 88.77 266.56 80.34 7 18 17 2267.5 -29.47 78.12
4180.44 0.19 166,10 253.85 61,15 1 11 4 3580.4 4.28 159.50
2582.64 -33.47 64.50 287.44 82.60 8 50 39 1_62.6 -34.13 55.32
4058.11 12.59 154.20 251.21 57,95 1 48 4 34_8_1 8.27 147.77
MID-OSUR_ EXECUTION ACCURACY C_BIT DETERHINATION ACCURACy
SGT 2138.3 $_R 402.9 SG3 139.9 ST 1002.4 5R 355.3 55 886.9
RRT .0309 RRF -.0200 RTF -.9030 CRT .7299 CRS .8181 CST .9899
$68 2i 74.0 R23 .0089 R13 -.9030 LSA 1363.6 NSA 240.5 $SA 16.6
SG! 2136.4 362 402.T THA .35 ELI 1037.2 EL2 234.7 ALF 15.31
DIFFERENTIAL CC_RECTIONS
TDE-1.0507 TRA-Z,3480 TC3 -,2255 BAU ,1730
RD_ -.4544 RRA .18_2 RC3 -.0812 FAU .01842
FDE 1.0025 FRA 1.8327 FC3 -.2920 BSP 6889
80_ 1.1448 ORA 2.5553 8C_ .2397 FSP -365
292
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69
LAUNCH CATE CEC 1 I968 FLIGHT TIME J18.00 ARRIVAL CATE MAR 29 1969
HELIOCENTRIC CONIC OISTANCE 260.298
RL 147.§0 LAL -,00 LOL 68.87 VL 25.869 GAL 10.54 47L 86.45 HCA 112.52 SMA
RP 107.74 LAP ].28 LOP 181.43 VP 36.514 GAP -17.53 AZP 91.36 TAL I54.56 TAP
RE 44.782 GL 12.76 GP -1.50 ZAL 45,37 TAP 2.36 ETS 141.63 ?AE 155.29 ETE
PLANETOEENTR|C CONIC
C3 50.789 VHL 7.127 OLA Zl.49 RAL 18.13 MAD 6568,9 VEL 13.12| PTH Z.40 VHP
LNCH AZMTH LN_H TIME L-I TIM_ INJ LAT
90.00 4 46 28 3189.09 -26.24
90.00 22 59 3 4347.61 4,79
100.00 6 22 38 2878.99 -28.29
100.00 0 9 30 4132.94 6.62
110.00 8 1 59 2568.15 -33.42
ll0.O0 0 46 38 4016.54 I1.08
DIFFERENTIAL CORRECTIONS
TDE-J.0607 TRA-2,3312 TC3 -.2172 BAU .1587
ROE -.4237 RRA .1706 RE3 -.D862 FAU ,DI935
FOE J.0610 FRA J.6989 FC3 -.3299 8SP 7148
BOE 1.1422 _tA 2.3374 BE3 .2337 FSP -422
117.4! EC( .]1133 INC 3.5492 Vl ]0.2G7
267,08 RCA 80.R6 APO 153.96 VZ 35.174
210.7I ZAC 97,96 £TC 166.83 CLP 1._3
II.192 CPA -3.05 RAP 4.90 ECC 1,8359
INJ LONG INJ RT A_C INJ A_WTH INJ TIME PO CST TIN INJ 2 LAT INJ ? LONG
109.98 265.03 78.94 5 39 37 2589.1 -27.50 101.54
160.23 254,02 62.06 24 J1 31 3747.6 1.01 173.59
87.60 265.46 79.92 7 tO 37 2279.0 -29.39 78.97
163.45 253.01 60,78 ! 18 23 3532.9 2.68 156.88
64.9_ 266.39 82.36 8 44 47 1968.2 -34.11 55.75
151.93 250.32 57.45 I 53 34 3416.5 6.71 145.56
MI0-CCUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 2Z'09.1 _ 391.0 S(,3 152.2 ST 1045.2 _ 343.6 SS 928.4
RRT .0_o6 _ -.0238 RTF -.9092 CRT .7347 ORS .82J8 CST .9900
_"_43.4 R_3 .0105 R13 -,9092 LSA 1420.3 MSA 234.2 $SA 16.6
$GI _'_09,_ S_Z 3_(].7 THA .38 ELI 1076.7 EL2 226.2 ALF 14.ZZ
LAUNCH DATE OEC 1 1968 FLIGNT TIME |20.DO ARRIVAL DATE MAR 31 1969
t,'ELIOCENTRI( CONIC
RL I47.30 LAL -.00
RP I07.77 LAP 3.22
RE 43.971 GL 13,46
PLANETO(ENTRIC CONIC
C3 47,296 VHL 6.877
LNCH AZMTH LNCH TIME
9O.OO 4 36 45
90.00 _3 8 35
100.00 6 14 9
1(30.00 0 17 48
II0.00 7 55 33
110.00 0 52 51
DIFFERENTIAL CORRECTIONS
7DE-1.0756 7RA-2.3122
ROE -.3939 MR4 .1362
FOE 1.1260 FRA 1.7699
80E 1.1455 8RA 2,3175
DISTANCE 287.106
LOL 68.87 VL 26.042 GAL |O.lO AZL 86.42 H(A 115.75 ,T_A 118.35 ECC .29917 INC 3.5793 Vl 30.207
LOP 184.67 VP _.627 GAP -16.66 AZP 9J.56 TAL I54.23 TAP 269.98 RCA 82.94 APO 153.76 V2 35.J64
GP -J.62ZAL 45.27 ZAP 1.67 £TS 104,82 ZAE 157.52 ETE 214.49 ZA( 99.74 ETC 166.93 CLP .40
OLA 22.24 RAL 18.11 RAO 6568.8 VEL







7C3 -,2273 8AU ,1550
RC} -,0917 F4U .02040
rE3 -.373A 8SP 8356
8C3 .2451FSP -462
12.987 PTH 2.37 VHP 10,695 0PA -2.42 RAP 6.59 ECC 1.7784
INJ LONG INJ RT A_ ZNJ 4ZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
111.16 263.85 78.39 5 _ 11 2605.9 -27.35 102.75
177.29 253.25 61.84 24 _ lO 3695.2 -.68 170.66
88,52 264.31 79.46 7 2 L_ LP'Z91.9 -29.30 79.92
I60,76 252.20 60.49 I 25 53 3484.4 1.03 154.22
65,41 _65._0 82,07 8 38 _0 1974.5 -34.I0 56.24
149.66 E49.43 57,02 1 59 6 3374.6 5.12 I43.35
MIO-OAUR_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SGT L_87.4 5GR 378.6 SC,3 J65.8 ST 1092.2 SR 330.9 $5 97_.9
RRT ,0473 RRF -.0263 RTF -.9103 CRT .74J0 CRS .8256 CST .9_)0]
SC_ 23IB.5 RZ3 .0180 RI3 -.9103 LSA 1482.3 MSA 226.8 SSA 17.0
S(,I 2'287.4 $(,2 378.2 TH4 .46 ELI 1120.5 £L2 216.6 ALF 13.15
LAUNCH 0ATE OEC 1 1968 FLIGHT TIME 122,00 ARRIVAL OATE APR 2 1969
HELIOCENTRIC CONIC
RL 147.50 LAL -.00 LOL 68.87 VL
RP 107.80 LAP ].16 LOP 187,90 VP
RC 43.319 GL 14.18 CP -1,76 ZAL
PLAN_TO(ENTRIC CONIC
C] 44.114 VHL 6.642 CLA
LNCH AZMTH LNCH TIME L-I TIME INJ LAT
90.00 4 26 9 3225.21 -25.74
90.00 ?3 18 36 4240.93 1.36
10/3.OO 6 4 57 2906.64 -27.95
100.00 0 26 24 4034,74 3.33
lIO.O0 7 48 43 2581.98 -33,29
110.00 O 59 7 3912.16 7.95
DIFFERENTIAL CORRECTIONS
T0£-I.0829 TRA-2.2895 TC3 -.1932 BAU .1273
ROE -.3645 R'RA .1429 RE3 -.096I FAU .02153
FEE 1.1984 FRA 1.8467 FC3 -.4226 8SP 7658
BEE 1.1426 BRA 2._940 8C3 .2158 FSP -508
DISTANCE 293.915
26.204 GAL 9.67 AZL 86.39 HCA 118.98 SMA I19.75 [CC .2_768 INC 3.6111 Vl 30.Z07
36.732 GAP -15.81 AZP 91.75 TAL 153.93 TAP 272.91 RCA 84.94 APO 153.55 VZ 35.153
45.22 TAP 2.05 ET$ 60.09 7AE 159.74 ETE 219.16 ZAC 101.49 ETE 167.03 ELP -1.06
22.99 RAL 18,03 RA0 6568.7 VEL 12.864 PTH 2.34 VHP 10.213 CPA -1.81 RAP 8.26 ECE 1.7260
INJ LONG INJ RT A._E INJ A_TH INJ TIME PO C$T TIM INJ 2 LAT INJ _ LONG
112.51 262,61 77,77 5 19 54 2625.2 -27.17 104.13
174.26 252.50 61.71 24 29 16 3640.9 -2.4] 167.64
89.58 263.12 78.93 6 53 23 2_06.6 -29.19 80.99
158.02 251.41 60.28 l 33 39 3434.7 -.65 151.49
65.98 264,18 81.74 8 31 45 1982.0 -34.07 56.82
147.40 248.56 56.64 2 4 39 3332.2 3.51 141.13
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S(,T 2354,1 Sr_ 364.8 $_3 I_0.8 ST 1134.3 SR 317.0 $s 1020.9
RRT .0455 RRF -.0283 RTF -.9205 CRT .7449 CRS .8292 CST .9903
$G8 2382,2 _3 .0146 RI3 -.9205 LSA 1543.0 M$A 220.3 SSA 16.4
S.GI 2354.1 SG2 364.4 THA .4| ELI 1159.6 EL2 L_36.9 ALF 12.15
LAUNCH OATE DEC I 19_8 FLIGHT TIME 124.00 ARRIVAL DATE APR 4 1969
HELIOCENTRIC CONIC
RL I47,50 LAL -.00
RP 107.84 LAP 3.08
RE 42.834 GL 14.92
PLANE.TOCENTRIC CONIC
C3 41.221 VHL 6.4L_] OuA 23.75 R4L
LN_ AZMTH LN_H TIME L-I TIME INJ L4T
90.00 4 14 27 3247.53 -25.41
90,00 23 29 16 4184,41 -,46
1(30.00 5 54 57 2923,51 -27.72
I(30.OO O 35 23 3_3,66 1.60
llO.O0 7 41 11 2590.63 -33.EO
110.O0 1 5 29 3889.31 6.34
OIFFERENTIAL CORRECTIONS
TOE-1.0957 TRA-2.2650 TC3 -,1770 BAU .J123
ROE -.3358 RRA .1310 RE3 -,1009 FAU ,O2280
FOE 1.2792 FRA 1.9295 re3 -.4789 8,S_ 7895
E_E 1.1460 BmA 2.2687 8C3 .2038 FSP -558
OISTAN(E 300.724
LOL 68.87 VL 26.355 GAL 9.27 4ZL 86.36 HC_ 12_,2| ,_W4 1_0.10 ECC .27682 INC 3.6448 VI _'3.207
LOP 191,13 VP _6.829 GAP -14,99 AZP 91.94 TAL 153.68 TAP 275.88 REA 86.86 APO 153.35 v2 35.141
GP -I.92 ZAL 45.23 ZAP 3.19 ETS ]8.22 ZAE 161._6 ETE 224.99 7AC 103.21ETE 167.12 CLP -_.55
17,91 RAO 6568.6 VEL 12.75l PTH 2.32 VHP 9.747 0PA -1.23 RAP 9.91 EEC 1.6784
INJ LONG INJ RT AS( INJ 4234TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
114.06 261,33 77.06 5 8 35 2647.5 -26.94 105.72
171.11 _51.79 61.69 24 39 O 3584.4 -4.25 164.47
gO.78 261.89 78.34 6 43 40 2323.5 -29.05 82.23
155,21 2_0,64 60.15 1 41 47 3383.7 -2.38 |48,69
66.64 263.03 81.36 8 24 31 1990.6 -34.04 57.50
145.12 247.70 56.34 2 I0 18 3289.3 1.87 138.89
MI0-COL_._E EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY
S_T 2425,8 _ 350.6 ,f_3 197.4 ST 1181.2 SR 302.1 SS 1072,5
RRT ,0477 RRF -.0277 RTF -.9257 CRT .7501 CRS .8327 CST .9905
$(,,8 2451,0 R"Z3 .0174 RJ3 -.9257 LSA 1609.7 M$A 212.9 SSA 16.2
•_I 2425.8 ;-_-_2 3_.2 THA .40 ELI 1203.] EL2 196.1 ALF 11 .16
293
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, |968-69)
LAUNCH CATE DEC [ 1968
HELIO(:ENTR[C CON[C
RL J47,50 LAL -.00
RP 107.87 LAP 3.00
RE 42,524 GL 1S,70
PLANE TOEENTRIC CONIC
C3 38.593 VHL 6,717
LNCH AZMTH LNCH TI_
90.00 4 I ?5
90.00 _3 40 51
100.00 5 44 0
100.00 0 =4 54
110.00 7 33 E5




FLIGHT TIN(_ 126.00 ARRIVAL GATE aPR 6 1969
DISTANCE 307.529
26.495 GAL 8.89 AZL 86.32 _CA 125.43 SMA 120.9! ECC .26659
36.918 GAP -I4.20 AZP q2.14 TJL I53.46 TAP 278.89 RCA 88.68
45.30 ZAP 4.58 ETS 28.62 ZA£ 163.80 ETE 232.28 ZAC i04.9|
CLA 24.52 RAL








TOE-I,IO89 TRA-2,2379 TC3 -.1578 BAU .0980
ROE -.3076 RRA .|204 RC3 -.|057 FAU .074_2
FOE J,3696 FRA 2.0193 FC3 -.5433 BSP 8137
BO£ 1.1507 8RA 2.24t2 8C3 .lgOO FSP -613
INC 3.6811 Vl 30.?07
APO 153.15 V2 35,179
ETC |67.ZI CLP -4.07
ILAUNCH {)ATE {)EC I I968
HELIOCENTRIC CCNIC
RL 147.30 LAL -.DO
RP 107.91 LAP 2.90
RC 42.392 GL 16.49
PLANETO([NTRI( CONIC
C3 36.212 VI-IL 6.018
LNO_ A2'MTH LNCH TIME
90.00 3 46 40
90.00 23 33 45
100.00 3 31 56
lOO.O0 O 55 6
110.00 7 24 52
ii0.00 I J8 39
0IFF£RENTIAL (CRRECTION5
T{)E-J.JL_B TRA-2.206|
ROE -.2796 RRA .1113
roe 1.4704 FRA 2.1163
B{)E l.I55! 0RA 2.2089
17.73 RAO 6568.5 VEL I2.648 PTH 2.30 VHP 9.296 DPA -.70 RAP 11.53 ECC 1.6351
INJ LONG |NJ RT A.S_ [NJ A2'HTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG
II5,87 239.98 76.24 4 55 59 2673.8 -26.64 107.59
167.79 251.13 61,78 24 49 36 3524.9 -6.14 161.13
92.I7 260,61 77.66 6 33 3 2343.0 -28.87 83.65
152,31 249.91 60.1J 1 50 24 3330.9 -4.16 145.78
67,41 261.85 80.92 8 I6'46 2000.7 -34.00 58.28
142.84 246,87 56.10 2 16 4 3245.9 .22 136.62
MI0-CCUR,S_E EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY
._T 2496.2 _ 335.6 ._3 215.9 ST I228.5 SR 286.0 SS lt28.!
RRT .0467 RRF -.0237 RTF -.9306 CRT .7548 CRS ,8356 CST .9908
5t-,O 2518.6 R23 .0205 RJ3 -.9306 LSA 1679.6 MSA 205.5 SSA 16.O
•%1 2496.2 SG2 335.2 THA .37 ELI 1247.7 EL2 184.7 ALF 10.19
FLIGHT TIME 128.00 ARRIVAL 0ATE APR 8 1969
0ISTANCE 314.329
LOL 68.87 VL 26.625 GAL 8.53 AZL 86.28 /.KZA 128.66 .T_IA 121.68 ECC .25696 INC 3.7203 Vl 30.207
LOP I97.fl9 VP 37.000 GAP -13.43 AZP 9_.33 TAL I53.28 TAP 281.93 RCA 90.41 APO 152.94 V2 35.117
GP -2,3I 2AL 45.42 ZAP 6.|0 ETS 23.70 2AE 165.43 ETE 241.29 ZAC 106.56 ETC 167.3J CLP -5.64
OLA 25._0 RAL 17.49 RAO 6568.4 VEL 12.553 PTH 2,27 VHP 8.859 0PA -.21 RAP 13.13 £(C 1.5960
L-I TIME INJ LAT INJ L._ [NJ RT ASC INJ ATNTH INJ TIME PO CST TIN INJ _ LAT INJ _ LONG
3305._2 -24.47 IJ8.02 2_.57 75.29 4 4I 45 2705.2 -26.2fl 109.81
4061.26 -4.43 |64.23 250.53 62.00 25 I 26 3461.3 -8.14 157.52
2965.86 -27.10 93.78 239.29 76.88 6 2I 22 2365.9 -2B.64 85.31
3875.86 -2.05 I49.]0 249.22 60.I7 J 59 42 3275.9 -6.0I 142.74
2612.50 -32.97 68.30 _60.65 80.40 8 8 25 E}]2.5 -33.94 59.20
3801,98 3.03 140.54 246.05 55.93 2 22 1 3202.0 -I.47 134.33
MI0-(X)LM_W_ EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY
TC3 -.I332 BAU .0838 S6T 256|.7 EwT_ 319.8 SG3 236.3 St I274.6 SR 268.6 55 I187,7
RC3 -,IJ04 FAU .02584 i_T .0403 RRr -.0|44 RTF -.9353 CRT .7584 CRS .8378 CST .9910
FC3 -.6179 B_ 8416 E_ 2581.5 R_3 .0_39 RJ3 -.9353 LSA |751.5 MSA |98oi 58A 15.7
BC3 .1730 FSP -677 561 2561.7 _2 319.5 THA .29 ELI 1291.! EL2 172.8 ALF 9.Z5
LAUNCH 0ATE DEC I 1968
HELIOCENTRIC CONIC
RL 147.50 LAL -.00
RP 107.95 LAP 2-80
RC 42,442 GL i7.32
PLAN(T,C_ENTRIC CONIC
C3 34.059 VHL 5.836
LNCH AZMTH LNCH TIME
90.00 3 29 30
90.00 0 12 33
10(3.00 5 IB 27
100.00 J 6 17
110.00 7 15 3_













T0£-1.1355 TRA-2.1738 TC3 -.1082 sag .0719
ROE -.2518 RRA .JO&O RC3 -,IJSJ FAU .02760
FOE 1.5849 FRA 2.2L_'27 FC3 -.7017 8SP 8644
B{)E 1.I63! BRA 2.1763 BC3 .1580 FSP -746
LAUNCH 0ATE DEC 1 196_
HELIOCENTRIC CONIC
RL 147.50 LAL -.O0
RP 107.99 LAP 2.69
RE 42.671 GL 18.18
PLANETO(ENTRIC CONIC
C3 3_.119 VHL 5.667
LNO, I A2_WTH LNCH TIME
90.OO 3 8 30
90.00 0 30 50
JDO.OO 5 3 6
10(3.OO 1 18 55
llO.O0 7 3 36
110.00 1 32 53
FLIGHT TIME 130.00 ARRIVAL DATE APR I{) 1969
0ISTANCE 321.120
26.745 GAL 8.19 AZL 86,_4 HCA 131,88 SMA 122.40 ECC .24791 INC 3.7633 VI 30.?O7
37.075 GAP -12.68 AZP 92.51 TAL 153,13 TAP 285.00 RCA 92.06 APO |52.75 V2 35.105
45.59 7AP 7.69 ETS 20.89 ?AE 166.63 ETE 252.05 ZAC 108.18 ETC J67.42 CLP -7,25
17.21 RAO 6568.3 VEL 12.467 PTH 2.26 VHP 8.438 0PA .23 RAP J4.70 ECC 1.5605
INJ LONG INJ RT ASC INJ A2'HTH INJ TIME PO CST TIH INJ _ LAT INJ _ LONG
120.66 257.07 74.I4 4 25 14 2744,2 -25.72 112.53
160.29 250.03 62.4| 1 19 5 3391.4 -10.29 153.51
95,67 257.92 75.97 6 8 20 2392.9 -28.33 87,26
I46.1fl 248.59 60.35 2 9 55 3217.8 -7.93 139,5l
69.34 259.44 79.81 7 59 24 .2026.3 -33.86 60.27
138,20 245.27 55.84 2 _8 13 3}57.3 -3.17 13_.00
MID-COLMS_ [WECUTION ACCURACY ORBIT 0£TERMINATION ACCURAC Y
S_T 2627.7 _ 303.4 S_3 259.! ST 1323.2_49.6 55 1_52.8
RRT .0281RRF .0017 RTF -.9393 CRT .7609 CRS .8387 CST .9913
S_ 2645.2 R23 .0285 RI3 -.9395 LSA I829.2 MSA 190.7 SSA 15.3
S(,I 2627.7 $62 303.3 THA .19 ELI 1337.0 EL2 160.3 ALF _.29
FLIQ4T TIME 1_2.00
DISTANCE 327.gO2
LO- 68.87 VL 26.857 G_tL 7.86 A2'L 86.19 HCA
LCP 204.03 VP 37.144 GAP -I1.96 A/P _.70 TAL
GP -2.83 ZAL 43.82 2AP 9.36 £TS 19.21 ZAE
OLA 26.89 RAL 16.86 RA0 6568.3 VEL 12.389 PTH
L-I TIME INJ LAT INJ LONG INJ RT A.S£ INJ AZ_4TH
3395.15 -_.78 I24.07 235.43 72,71
3910.81 -9.I6 155.71 249.69 63.09
3025.71 -26,Jl 97.95 256.49 74.90
3755.48 -6.10 142.65 248.04 60.6_1
2642,41 -32.6! 70.56 258.2I 79.11
3711.55 -.43 I35.82 244.53 55.82
0IrFERENTIAL CCRRE(TIONS MI0-COUR_ £XE(UTION A(CLMA(Y
TOE-I.IA84 TRA-2.136_ TC3 -.0776 BAU .0613 ._T 2¢o87.0 _ 286.5 ,%3 284.5
ROE -.2237 RRA .0986 RE3 -.1198 FAU .02962 RRT ._049 RRF .0290 RTF -.9436
FOE 1.7134 FR_ 2.3378 FC3 -.7983 B_P 8915 _ 2?02.2 R23 .0336 RI3 -.9436
BOE 1.17OO ORA 2.1_86 8C3 .1427 FSP -826 _l 2687.0 _,2 286.5 THA .03
ARRIVAL CATE APR I2 1969
135.09 SHA 123.08 ECC .23944 INC 3.8IO7 v! 30.207
I53.01 TAP 288.11 RCA 93.61 APO 152.55 v2 35.092
167.29 ET£ 264.04 ZAC 109.75 ETC J67.54 CLP -_.9_
2.24 VHP _.03! 0PA .60 RAP 16.23 ECC 1.52_6
INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG
4 3 6 2795.! -24.93 116.06
I 36 I 3310.8 -12.70 148.fl?
5 53 32 2425.7 -27.93 89.62
2 2I 30 3155.5 -9.97 136.00
7 49 39 _042.4 -33.76 61.51
2 34 46 3111.6 -4.91 129.60
ORBIT 0ETERMINATICN A(CURACY
ST |369.6 SR 228.7 SS 13_.6
CRT .7606 CRS .8374 CST .9916
LSA 1908.7 HSA 183.7 SSA 14.9
ELI 1380.7 EL2 147.3 ALF 7.32
294
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69'
LAUNCH _ATE CEC 1 1968 FLIGHT TIME 134.00 ARRZVAL CATE APR 14 1969
HELIOCENTRIC CC_IC
RL 147.50 LAL -,0O LOL 68.87 VL
RP 108.03 LAP 2,57 LOP 207.75 VP
RE 43.078 GL 19.07 GP -3.19 ZAL
PLANETO(ENTRIC CONIC
C3 30.377 VHL 5.512 27.71RAL
LNCH ATHTH LNCH TIH_
90.00 2 39 32
90.00 0 56 39
100.00 4 45 5
I(30.OO I 33 47
110.00 6 54 38
110.OO I 40 44
OIFFERIENTIAL CORRECTIONS
TOE-I.1615 TRA-2.0955 TC3 -.0433 BAU .0536
ROE -.1951 RRA .0956 RC3 -.I247 FAU .05188
FOE 1.8594 FRA Z.4630 FC3 -.9087 BSP 9192
BOE 1.1777 BRA 2.0977 BC5 .1320 FSP -917
CISTANCE 334,672
26.961 GAL 7.56 AZL 86.14 HCA 136,31 SPA 123.72 ECC .23150 INC 3.8638 Vl 30.207
37.207 GAP -II.26 AZP 92.89 TAL 152.93 TAP 291.Z4 RCA 95.08 APO 152.36 V? 35.080
46,10 ZAP ll.ll ETS 18.22 ZAE 167.35 ETE 276.I8 ?AC 111.28 ETC 167.69 CLP -I0.65
CLA 16.47 RAO 6568.2 VEL 12.319 PTH Z.27 VHP 7.638 0PA .90 RAP 17.77 ECC 1.4999
L-I TIME INJ LAT INJ LONG INJ RT ASC. INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3471.57 -21.15 129.08 253.49 70.72 3 37 ?4 2871.6 -23,58 121,25
3806,36 -12,31 149.66 249.68 64.30 ? 0 5 3206.4 -15.67 142.59
)066.83 -25.35 100.76 254.96 73.60 5 36 12 2466.8 -27.35 92.54
3686,34 -6.39 138,80 247.62 61.20 2 35 13 3086.3 -12,17 132.05
2661.43 -32.35 71.96 2§6.96 78.31 7 38 59 2061.4 -33.62 62.98
3664.50 -2.23 133.36 243.84 55.88 2 41 48 ]064.5 -6.69 127.17
MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SGT 2741.3 SGR 269.5 S_5 312.8 ST 1415.2 SR 205.6 SS 1398.4
RRT -.0334 RRF .0719 RTF -.9475 CRT .7561CRS .8324 CST .9919
2754,5 R_3 -.0400 R13 .9475 LSA J992.2 HSA 177.0 SSA 14.3
S_I 2741.3 SG2 269.3 THA 179.81 ELI 1423.8 EL2 133.8 ALF 6.33
LAUNCH OATE DEC I 1968 FLIGHT TIME I}6.00 ARRIVAL DATE APR 16 1969
HELI(XENTRIC CONIC 0ISTANCE 341.4L_
RL 147.50 LAL -.00 LOL 68.87 VL 27.056 GAL 7.27 AZL 86.08 HCA 141.52 SMA 124.32 ECC .72410 INC 3.9240 Vl ]0.207
RP 108.07 LAP 2.44 LCP 210.46 VP 37.264 GAP -10.58 AZP 93.07 TAL 152.88 TAP 294.4! RCA 96.46 APO J52.18 V2 35.067
RC 43.658 GL 20.01GP -3.6I ?AL 46.44 ZAP 12.95 E7S 17.69 ZAE 166.87 ETE 287,24 ?AC 112.75 ETC 167.87 CLP -12.45
PLANETO(ENTRIC CONIC
C3 28.823 VHL 5.]69 0LA 28.55 RAL 16.02 RAO 6568.2 VlEL 12.255 PTH _._0 VHP 7.260 0PA 1.10 RAP 19.18 ECC 1.4713
LN_ AA_4TH LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
86.17 1 14 18 3729.42 -17.52 146.46 250.59 67.08 2 16 28 3129.4 -20.47 139.02
93.83 2 18 16 3522.21 -17.50 131.29 2_).58 67.07 5 16 59 2922.2 -L_0.46 123.84
100.00 4 22 38 3121.86 -24.24 104.48 253.27 71.95 5 14 40 2521.9 -26.48 96.39
100.00 I 52 38 3605.00 -11.02 134.19 247.41 62.04 2 52 4_ 3005.0 -14.68 127.31
110.00 6 42 29 2684.07 -32.03 73.67 255.70 71.36 7 27 |3 _84.l -53.43 64.72
110.00 I 49 16 3615.55 -4.09 130.80 243.22 56.03 2 49 32 )015.6 -8.53 124.52
OIFFERENTIAL CCRRECTIONS NIO-COUR,_E EXECUTION ACCURACY ORBIT 0ETERMIN4TION ACCURACY
TDE-I.J 749 TRA-2.0513 TC3 -.0060 8AU .0502 SGT 2790.0 S_R 253.0 SG3 344.4 ST 1459.9 5R 179.9 SS 1480.8
RDE -.I654 RRA .0951 RC3 -.1300 FAU .05444 RRT -.093_ RR_ .1374 RTF -.9511 CRT .7438 CR5 .8207 CST .9921
FOE 2.0259 FRA 2.5997 FC3-l.0343 BSP 9456 SG8 2801.4 R23 -.0482 R13 .9512 LSA Z080.2 HSA 170.9 SSA 13.6
BO£ 1.1865 BR4 2.0535 Be3 ,1)02 FSP -1018 S_l 279_.1 _2 251.9 THA 179.51 ELI 1466.1 £L2 119.7 ALF 5.27
LAUNCH DATE DEC 1 1968 FLIGHT TIME I3_.0O ARRIVAL CATE APR 18 1969
HELIOCENTRIC CONIC
RL 147.50 LAL -.00
RP 108.11 LAP 2.3(]
RC 44.405 GL Z0.99
PLAP_.TOCENTRIC CONIC
C3 27.445 VHL 5.239
LNCH AZMTH LNCH TIME
81.64 0 35 39
98.36 2 52 50
1OO.OO 3 49 50
100.00 2 21 20
II0,OO 6 28 50
110.00 J 58 50
0ISTANCE 348.170
LOL 68.87 VL 27,144 GAL 7.00 42L 86.01HCA 144.73 SM4 12A.88 ECC .?1720 INC 3.9932 vl 30.207
LOP 213.67 VP 37.316 GAP -9.92 AZP 93.26 TAL 152.86 TAP 297.60 RCA 97.75 APO 152.00 V2 35.053
GP -4.11ZAL 46.83 Z4P 14.89 ETS 17.52 2AE 165.98 ETE 296.A! ?AC 114.16 ETC 168.10 CLP -14.37
01FFERENTIAL CORRECTIONS
T02-1.1789 TRA-l.9941 TC3 .0475 8AU .0529
ROE -.1337 RRA .0960 RC3 -.1360 FAU .03763
FOE 2.2090 FRA 2.7411 FC3-1.1870 8SP 9942
BOE 1.1865 BRA 1.9965 8C3 .1440 FSP -1148
LAUNCH OATE DEC I 1968
DLA 29.43 RAL 15.51RAO 6568.1VEL 12.199 PTH Z.19 VHP 6.896 DPA I.I8 RAP 2_.60 Eft 1.4517
L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3835.19 -18.35 154.63 249.50 66.59 ! 39 34 3235.2 -21.37 147.16
3392.01 -18.34 122.08 249.50 66.57 3 49 ?3 2792.0 -21.35 114.62
3209.51 -22.27 110.24 251.18 69.52 4 43 20 2609.5 -24.85 102.40
3492.92 -14.52 127.70 247.64 63.58 3 19 33 2892.9 -17.95 120.59
2711.40 -31.60 75.69 254,40 76.23 7 14 I 2111.4 -33.17 66.81
3563.80 -6.06 128.08 242.68 56.29 2 58 14 2963.8 -10.45 121.74
RID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
,T_T 2816.9 _ 2_8.4 SG3 378.9 ST 1492.2 5R 150.8 SS 1565.5
RRT -.1888 _ .2369 RTF" -.9549 CRT .714I CRS .7945 CST .9923
S&B 2826.9 R_3 -.0564 RI3 .9550 LSA 2161.6 MSA 165.9 SSA 17.6
S_I 2817.2 S_ 234.0 THA 179.08 ELl 1496.1 EL2 105.3 ALF 4.I5
HELIOCENTRIC CONIC
RL 147.50 LAL -.00 LQ. 68.87 VL
RP 108.15 LAP 2,16 LOP 216.88 VP
RC 45.)09 GL 22.00 GP -4.72 24L
PLANETOCENTRIC CONIC
C3 26.295 VHL 5.128 OLA )0.34 RAL
LNO4 AZMTH LN_H TIME L-_ TIME
78.63 0 10 37 3897.95
101.37 3 13 46 3)07._
78.65 0 I0 37 _97.95
101.37 3 13 46 3307.98
110.00 6 13 24 2745.53
110.OO 2 10 10 3_08.39
OIFFERENTIAL CORRECTIONS
TOE-1.7597 TRA-2._II7 TC3 -.7777 8AU .2785
ROE -.1035 RRA .1OO5 RC3 -.1517 FAU .O1867
FOE 2.9312 FRA 3.4181 FC3 -.6148 8_ ° 3466
BO£ 1.7627 eRA 2.5137 8C3 .7923 FSP -290
FLIGHT TIME 140.00 ARRIVAL 0ATE APR 20 1969
OIST_NC£ 354.945
27.L_6 GAL 6.76 AZL 85.93 HCA 147.94 SMA 125.40 ECC .21094 INC 4.0743 Vl ]0.207
37.362 GAP -9.29 AZP 93.45 7AL 152.82 TAP 300.76 RCA 98.95 APO 151 .85 V2 35.040
47._4 ZAP 16.9l ETS 17.66 2AE 164.82 ET£ }03.57 7AC 115.54 ETC 168.40 CLP -16.26
14.99 RAO 6568.1 EL 12.152 PTH 2.18 W.IP 6.553 OPA 1.13 RAP 22.01ECC 1.4327
INJ I.AT INJ I,CNG INJ RT AS( INJ AZ'ATH INJ TINE PO CST TIM INJ 2 LAT INJ Z LONG
-19.18 I59.68 248.54 66.04 I 15 35 3298.0 -22.26 152.20
-19.|7 116.12 248.53 66.02 4 8 54 2708.0 -22.25 108.74
-19.18 159.68 248.54 66.04 ! 15 35 3298.0 -22.26 152.20
-19.17 I16._T 248.53 66.02 4 8 5_ 2708.0 -22.25 108.74
-31.0_ 78.18 253.17 74.86 6 59 9 2145.5 -32.78 69.40
-8.|4 |25.|4 242.35 56.69 3 8 38 2908.4 -12.47 118,72
NIO-COJR_E [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S(,T _882.8 S6R 233.5 SG3 478.8 ST 2195.0 SR 122,1 SS 2000.8
RRT -.0793 _ ._Y283 RTF -,9447 CRT .7063 CR5 .7571 CST .9970
•_ 3889.8 RT3 -.1537 R13 .9448 LSA 2969.2 MSA 140.2 SSA 17.7
SGI 3882.8 ,%2 232.7 THA 179.73 ELI 2196.7 EL2 86.4 ALF 2.25
295
JPLTM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69J
LAUNCH C)ATE DEC ! 1968
HEL ]OCENTRIC C(_I| C
RL J47,50 LAI. o.00
RP 108.19 LAP Z.OI
RC 46.364 GL 13.14
PLAN[ TOCENTR|C CONZC
¢3 Z'J.211 V_ 5.021
LN(H A_t4TH LN_H TII_
76.04 23 45 12
103.96 3 29 37
1'6.04 23 45 11
103.t)6 3 29 37
110.00 5 54 18
IJ0.00 Z 23 38
LOL 68.87 VL 27.300 GAL
LOP 220°09 VP 57.404 GAP
GP -5.49 7AL 4_.80 ZAP
O_A 31.51 RAL





27_ . 56 - 30 ,22
)444o35 -10.51
DZFFERIENTIAL G_k_I[¢ T I(3NS
Y0£-1.2503 TRA-J.930_ TC3 .06190_J .OS_M
-.0603 RRA .1163 RC3 -.1336 IRA4| .04L_O
"F(31 Z.7241 IrRA 5.1194 FC3-1.4629 BSP 9_'1_
BOE 1.Z5|7 _A 1.9357 _:3 .1656 FSP -1346
L_UNCH DATE OEC 1 I_W_
H[L IOCI[NTRJ[C CCN|C
II1. 147.SO LAL -.OO
RP IO8.13 t,AP 1.86
m: 47.338 GL Z4._S
PLANI[ TOCEN TR,][(_ CCN][C
C3 24.33J _ 4.935
AZHTI_ _ TI_
13.65 23 15 52
ICM.37 3 43 3
75.65 23 23 52
104t.31 3 43 3
110.00 3 30 6










_4J ._ -ZB ,97
3367.71) -J3,_0
DIIrF'EPl_NTIAL _C T |cN.q
TDE-1.26"/'O TRA-| .BT14 TC3 .O979 JlAU .O_ll
RO( -.0140 RRA .13_0 m:3 -.It_ F_J .04631
_D[ 3.0_73 IrRA 3,3!J7 Ir(3-| ,_16_ _ 9_34
BOE 1.1671 MA 1.11763 _C3 .Jg_ FSP -lJ_O
FLIGHT TIM( 142.00 ARRIVkL 0ATE _PR Z2 1969
0_STANCE _6| .EO8
6.51 AZL 65.63 HCA
-8.66 A21 _ 95.66 TAL
19.15 ETS 18.07 7AE
151.15 S_A 125.1_ E¢C
152.89 TAP _04.04 RCA
t65.52 ETE 308.53 ZAC
• Z0486 I1_ 4.JT14 VJ 30.207
100.09 AR) 151.67 V2 35.027
116.80 ETC 168,80 CLP -18.35
14.26 RAO 6568.0 VI[L IZ,107 PTH Z,J7 VHP 6.212 DPA .BT R_P 23,34 ECC 1.4149
INJ LON_ INJ RT A_ |NJ A214TH INJ TIME PO CST TIN INJ 2 LATINJ 2 LOHG
163.74 24T.AZ 65.44 24 _0 59 3546.6 -23.20 156.24
111.4_ 24?,42 65.42 4 23 35 2638,6 -25.19 103.9_
163.74 247.42 65.44 24 _0 59 3546.6 -23.20 156.24
111.42 24T.42 65,42 4 23 35 1638.6 -23,19 103.93
61.27 25J.65 73.20 6 40 46 2198.6 -32,22 T2.63
121.?_ 242.03 57.26 3 21 2 Z644.6 -14,T5 115,18
NIO-CQ,IR_ E_CUTJ(_N ACCURACY ORBIT DETERI4IN_TION ACCURACY
S_T Z_?_3 S_R Z_.5 S_3 466.7 ST 1622,9 S_ 85.5 SS IT9_._
RRT -.4612 W .5324 R'IT -,95_0 CRT .4599 CRS .5574 CST .9934
SG_ 1956.2 _ -._ R|3 ._393 LSA 2418.9 MSA 155.5 SSA 11.O
SG1L_4g.Z SC_ _3.5 THA 11"1%93 ELI 1623.3 EL?. 75.9 ALF 1.35
FLIGHT TINI_ |44.00 _RRIVAL DATE APR 24 1969
DISTANCE 368.29f)
2"7.366 GAL 6,30 AZL 85.71 PICA 154.35 _ 1L_,33 _CC .19940 IN_ 4.2903 Vl 30.207
37,441 GAP -8.06 AZlP _3.87 TAL 132._3 TAP _107.29 _A 101.14 APO 151.52 v2 35.013
48.40 ZAP 21.48 ET$ 16.79 7.14[ IC_.13 ET_ _11.78 7AC 116.02 ETC 169.34 CLP -20.52
13.54 RAO 6_(_.0 VI[L 12.0_ PTH 2.|6 VHP 5,894 0PA .39 RAP 24.67 [(C 1.4008
_NJ _ |NJ RT A_C _NJ A_MTH INJ TIME PO (ST TIN JNJ 2 LATINJ _ LONG
167.42 246.44 64.74 24 32 _ 3389.5 -24.16 159.91
IO7._ 246.43 &4.73 4 38 2 257_.8 -24.15 99.8J
167.42 246,44 64.74 24 52 _ 5389.5 -Z4.16 159.91
|07._ 246,43 64.73 4 _6 2 2578.8 -24.15 99.81
_5.47 230,04 1i._0 6 ST 34 2246.3 -31.28 TT.03
117,52 242.10 _.22 3 38 4 2767.6 -ST,41 110.S_
NJO-4_ Lr_r_JTZOI ACCURACY ORlg|T DETERI41NATI_Iq ACCURACY
_GT L_5.0 _ 24_,2 SG3 516.4 ST 1661.3 SR 58.2 $S 1920.6
RRT -.6370 W ,7lOT RTF -.tM15 CRT -.1974 CRS -.0874 CST .9936
SC_ 2975.3 _ -,12_Z R13 ._ LSA 2538,5 NSA 153.0 $SA 9,7
SGI _)_.2 _ |_0.9 TIM 176.93 ELI 1661.3 EL_ 5T,O ALF J79.60
L_UNCJ_OATE DEC 1 1958
H_L|O_ENTRIC CONIC
RL 147._0 LAL -.00
RP 108.2T LAP i.59
RC 48.885 GL 25.72
PLAN[T(X£NTRIC _OlqiC
¢3 2_.681 WL 4.$66
LNCH AZHTH LNCH TINE
71.24 23 7 9
1De.T6 3 54 56
71.24 25 7 9
108.76 3 54 _6
110.00 4 555
1iO.00 3 12 6
DIFFERENTIAL CORI_CTICIq.q
TOE-1.2835 TRA-1.8035 T(3 .J339 BAU .07|g
ROE .043_ A_A .16_T RC3 -.J638 FAU .0_O44
rOE 5.3817 FRA 5.5106 FC3-1.8441 BSP 9715
BOE 1.2843 8RA 1,81_ BC3 .1272 F_P -1676
L_UNCHOATE OEC I 16_4_
H_LZO_ENTRIC COqIC
FLIGHT TIME 146.0_ ARRIVAL DATE _PR 26 1969
157.55 S_A 126.74 ECC .19436 IN( 4.4404 VJ 30.207
152.99 TAP 510.55 RCA 102.11APO 151.38 VZ 35.000
160.67 £TE 315.39 ZAC 119.17 ETC 170.08 CLP -22.82
DISTANCE 374,970
LCL 68.67 VL 27.4_1 GAL 6.09 kZL 85.56 PI_A
LOP 226,49 VP 57.475 GAP -7.47 AZP 94.11 TAL
GP -1.75 ZA_ 49.09 ZAP 24.05 ETS 19.86 ZAE
DLA 35.53 RAL 12'69 RAD 65M.0 VEL |2.044 PTH 2.15 VHP 5.594 OPA -.43 RAP 26.01 ECC 1.3897
L-I T_ME INJ LAT JNJ t._NG JNJ RT A_k: INJ AZNTH INJ T_ME PO CST TIN INJ 2 LATINJ Z LONG
4029.77 -21.84 171.00 245.46 63,90 24 14 J9 _&29,8 -2_.J6 153.49
3124.6_ -2|,83 103._ 245,49 63.89 4 47 1 2524.5 -25,15 96,10
40_.77 -2|.84 171.00 245,49 63.90 24 14 19 3429.8 -25.16 163.49
3124.63 -21.83 I03.62 245,49 63.69 4 47 1 2524.5 -23.15 9_.10
2946.58 -L:_.60 91.14 24?.84 67.70 5 42 12 2545.6 -29.38 84.06
3253.BI -17.Z_ 111.21 _42.88 60.DO 4 6 _ 2655.8 -21.07 104.20
N_O-COUR_I_ _G'UTI(_N ACCURACY OR_|T D[TERMZNATION ACCURACY
gGT 2967.1SGR _5,6 SC,3 5?0.9 ST 1693.ffSR 85.O $$ L_394.3
RRT -,78_ _ .85_ RTF -.9638 CRT -.8928 CR$ -.8384 CST .9938
SC_ Z_|.8 I_ -.1519 RI3 .9645 LSA 2659.6 HS_ 151.9 SS_ B._
_IGJ _6.| _ J8_.) THA J?5.32 EL| J695,6 [L_ 58.7 4Lr177.40
FL;GHT TIME |4_.013 _IYAL DATE APR 28 1969
0|STANCE 381.(1_
RL 147.a_0 LAL -.00 LOL (:8.67 VL Z?.,188 GAL 5._)J AZi. 85.38 NC,A
RP 10_.31 LAP | .53 lOP ZZ9.68 VP 37.504 GAP -6.gO AZlP IM.38 TAI.
RC _.32T GL 17.29 GP -_.48 ZAL 49.91 2AP _._i'J' ET$ 21,40 ZAi[
PLAIME T(X::[NTNI C CCNIC
C3 23.238 VHL- 4,821 OLA 34.87 RAL 11.67 RAO 6567.9 VEI. 12.0_t_ PTH
AZMI'H LNCH TIM_ L-I TfME IM./ IJIT IN,J.. LO_ |NJ RT A_
M.T4 L_ ,M 4 4070.f_ -22.71_ J74,7_ 244.61
1J1._6 4 5 54 30"_4.24 -_ • '/'e 100._0 _44._0
¢;4t.74 _ 48 4 40T0,91 -_.79 174./_J 244,6|
111.26 4 5 54 _1074.24 -_.711 100.Z0 244,(0
68.74 L_ 48 4 4_70.g_ -_,79 |74.7_ 244,61
111._6 4 _ 94 _074.24 -_.73 100._0 2A4._0
O IlrlrEl_NT _AL _CT_(]q_
TOE-1.3066 TRA-1.1353 TC3 .1612 8dU ._18
_E .1195 _1_ ._134 RC3 -._2 FAU .0_67
rO_ 5.8067 FRA 3.7123 Irc3-2.038tj B_IP g_4
gO£ J.3120 MA 1.7474 1_:3 ._33 FSP -1M3
|_0.73 SI_ 127.|2 ECC
153.07 TAP 313.8Z RCA
|_9.06 21"[ 315.38 ZAC
.18975 INC 4.5575 VJ 30.207
103,O0 APO J51.24 v2 34.987
1_0.26 ETC 171.15 CLP -25.25
2.15 VHP 5.314 OPA -l.T_ RAP 27.59 ECC 1.3824
INJ A2MTH INJ TINE PO CST TIN INJ 2 LATINJ 2 LONG
F_.Jl6 13 95 55 21470.9 -26.24 167.Z2
61._5 4 57 B 2474.2 -26.23 g'_.68
62,1M 23 55 55 3470.9 -25.24 157.22
62,_5 4 57 8 2474.2 -26.25 92.68
62.86 23 55 55 34?0.9 -26.24 16T.22
62.83 4 37 B 2474.2 -Z_.23 92.5P
ORBIT 0ETERNJNATION ACCURACY
ST 1726.5 SR 157.2 $S 2205.5
CRT -.993_ CR$ -.gT6T CST .9940
LEdi 2801.6 HSA 152.1 $54 7.0
ELI 1T34.4 EL2 18.4 ALF 174.50
XIO_ E_OJY|Oq ACCURAO"
SGT L_IHtg.$ IG_ 385.7 SG3 630.5
-.S?M _F' .9338 RTI r -._57
L_I.I _ -.1_24 R|3 ._
$G1 L_lTII,3 S_ 1t1_.4 fl,.IA 173.51
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH 0ATE DEC I 19_8 FLIGHT TIN[ |r_.O0 ARRIVkL DATE APR 30 1969
HEL IOC[NTR|C CONIC
RL 147.50 LAL -.130
RP 108.36 LAP 1.36
RC 51._l C,L zg.z0
PLAN[ TOCrNTRIC C,_q| C
C3 Z3.096 VHL 4.tN36
LNO4 AZMTH LN(H TINE
65.99 ZZ Z7 27
114.05 4 16 _0
65.95 Z2 Z7 Z?
114.DS 4 16
65.95 22 27 27
I|4.09 4 16 ZD
DISTANCE MS.E54
LOt. £8.87 VL 27.539 GAL 5.73 AZl, 85.09 _ 163.95 SMA
LOP 232.88 VP 37.530 GAP 4.34 AZP 94.T2 TAL |53.J5 TAP
GP -11.92 7AL 50.96 ZdP 30.09 rT$ 23.56 ZA[ 157.10 [TE
121.47 £CC .18553 |NC 4.9090 Vl 30.207
317.10 RCA _.82 kPO ]SJ.lZ v2 34.974
311.71 ZAC 121,29 ETC 172.66 CLP -27.83
0LA 36.49 RM. |0.3_ RA0 6567.9 VEt, |2.02O PTH Z.15 VHP 5.062 0P4 -3.72 RAP E8.92
L-; T|l_ ]NJ LAT ZNJ _ |NJ RT A_IJC IN| ATMTH ZNJ T|_ PO (ST T]'M IN| 2 LAT
4115.86 -13.8J 178.2O 143.80 61.49 13 36 3 35J5.9 -2?.42
3026.30 -13.80 96.97 143.?9 61.48 5 6 46 2416.3 -27.41
4115.86 -23.8J 178.gO 243.80 61.49 23 3(; 3 3515.9 -27.42
_0_._ -23.80 96.97 243.79 61.48 $ 6 46 2426.3 -27.41
4J15.86 -23.81 178.g0 245.80 61.49 23 36 5 5515.9 °27.42
_._0 -23.80 96,97 245,79 61.48 5 6 46 2426.3 -27.4J
OZFYrRI_NTJAL r,,_qRr.CTJON_
TOE-|.3368 TRA-I._3 TC5 .1768 _J .0_
RI_ .EZU RRA .2630 RC5 -.2455 FAU .O5875
F04[ 4.3186 FRA 3.8961 FC5-2.2016 B_P










ST i759.9 SR 294.7 S| 2576.2
CRT -.9995 CRS-.9964 CST .9941
L_A 2_?.6 N_A 154.5 SSA 5.5
£L1 1784.4 ([1.2 9.4 ALF 170.50
NIO..G]JR_ £Y_CUTION ACCUXACv
SGT 1959.9 _ 5_9.! S_5 6e5.2
_T -.g_06 W .9754 R1T -.9671
SGe 2987.2 _5 -.2O70 RJ5 .9695
9GI Z_IO.Z SGZ 2O5.8 'r_ 170.55
LAUNCH OAT[ O_EC 1 |968 FLIGHT TIN[ 152,00 ARRIVAL DATE NAY 2 1969
PIELI(X:ENTRIC COqJC
RL 147._d3 LAL -.00
RP JO_I.,ID LAP 1.18
RC 53,53(I GL. 31.87
PLAN[TOCF.NTR| C CON;C
C3 23.427 W/L 4.840
c_KS_ AZ_11_ LNO4 l*f_
62.64 22 3 4|
117.36 4 26 26
_Z.64 Z_ 3 4J
117.36 4 Z6 Z_
62.64 ZZ 3 41
117._6 4 Z_ Z6
O/STaG[ )94.864
LOL 68._7 VL 17._16 GAL. S._8 A2k B4.69 PICA 1_7.14 Sl4A 127.79 rcc .J8171 INC 5.3113 Vl 30.207
LOP 236.07 VP 57,552 GAP -5,80 AZP 9_,JB TAL 155.25 TAP 52O,38 RCA J04,57 APO _51,01 V2 34.961
GP -15.55 ZAL 52.34 ZAP 35.95 ET8 _,6_ 7J_ 154.35 ETE 30_.16 ZAC IL_.2_ ETC 175.O2 CLP -_10.$4
OLA 38.$7 RAt, 8,68 RAO 6_.0 _ 12.055 PTH Z.15 _ 4.854 0PA -'6.87 RAP 30.79 rCC 1.3855
L-_ TIN[ IN| I.AT INJ _ _N,/ RT A_k_ IN| AZMI"H _NJ T[14_ PO CST T_M _NJ 2 LAT _NJ 2 L(5NG
4168._O -24,9_ |85.|1 245,07 59,55" 2) J5 |0 5568.8 -28.76 176.46
2980.30 -24.9J 93.gO 245.0_ 59.54 5 16 6 2_10.3 -28.75 86.46
4168._ -24,_ J83,9J 245,07 _9.55 25 |3 10 5_8.B -_8.76 178.,16
2980.30 -'24,91 93.g0 245.06 59,54 S |6 6 L_.tSO.5 -28.7fl 86.46
4168.80 -24.9_ 183.91 245.07 59,55 23 15 10 3568,8 o28.76 176.46
Z_BO,30 -24.9| 93._O 245.06 $9.54 5 lG 6 2580.5 -28.75 86.46
ORBIT 0ETERN;NATJCN ACCURACY
ST 1795.5 SR 493.4 s5 2566.5
CRT -.9967 CRS -.9996 CST .9942
LSA 3167.4 NSA _58.7 $SA 4.1
ELI 1862.6 £1.2 38.9 ALF 164.68
OIIrF£R[NT|AI. CORR_CTICN_
T0[-1.5918 TRA-I.S?(14 TC3 .|794 _I .I078
RD[ ._944 RRA .3_|4 RC5 -._9 FAll .06197
lr_ 4,9347 FRA 4oOJJ7 Irc_-Z.ZS_ 88P 99||
BO[ 1.4466 BRA 1.61S1 8C3 .3455 FSP -_ZS_
NIO-O_UR_ £_CUTZOM ACCURACY
8GT _105.5 Sr,,R 7M.S $G3 ?52.9
RRT -.9426 _ ,9914 RTIF' -,9680
3003,9 R_5 -,2|6_ 215 .9726
SGI _5.7 _ 247.! T_ 1_.01
t.,tI.W.._ O_IT£ o_( I _968 rLICJ4T TIN_ I_4.00 _RR_V4L 04T£ _r 4 _969
I'R:L|OCENTR_ C CONIC
RL 147.50 t.At. -_°DO
RiP 1138.43 LAP I.DO
RC 55.2112 GL 35.J7
PLAN[TOCrNTR lC CONIC
C3 24.691 VHL 4.9159 0LA 41.47 RAL
LNCH AZNTH LNCH T|I4[ L-! TINE |NJ LAT
58.33 21 35 39 4237.30 -26.10
JZJ .87 4 3_ 49 _957._6 -_.09
5_.33 21 33 39 4157.30 -_I_.10
121 .$7 4 35 49 2957.5_ -28.09
58.33 21 $3 3_ 4237.30 -26.10
|21.$7 4 3,5 49 2957.56 -26.09
O|FF[RI[NT |AL C.CRR_¢T|OI,q
TD[-I .48_ TRA-|.4787 TC3 .|_10 BAU .|513
,e_ ._8_? _q,t .4830 RC3 -.MO_ FlU .O_B3
F0( 5.841'0 FRA 3.9305 FC3-2.ZO30 B_P 10168
1.6409 BRA 1.5556 BC3 .3978 FSP -2375
0ISTANCE 401.452
LOL 68.87 VL 27.628 GAL 5.44 ATI. 84.03 NCA J?0.53 SNA 128.07 ECC .17826 _N( 5.9732 Vl 30.207
LOP 239.15 VP 37.5TJ GAP "5.28 AZP 95.89 TAL 153.32 TAP 325.65 RCA 105.24 /IPO J50.90 V2 34.948
GP -21.39 ZAL 54.38 ZAP 38.95 ETS 31.34 ZA£ 149.77 E1"[-_05.05 ZAC 123.18 ETC 178,9? CLP -35.36
6.09 RAO 656_.0 V_L 12.086 PTH 2.16 VHP 4.755 0PA -12.08 RAP 33.48 ECC ! .4064
IN| LO4G |NJ RT AS(; ZNJ AZNTH |NJ T|I4[ PO (ST TJN |NJ 2 LAT IN| 2 L_NG
190,55 242.44 56.55 22 44 16 3657.5 -30.31 183._2
91 .JO 242,43 58,_4 5 24 46 2337,6 -_.29 83.79
190.53 242.44 56.55 22 44 16 3,65?.5 -_.31 183.22
91.10 242.45 56.54 5 24 46 2337.6 -30.29 83.79
190.53 242.44 58,5fl 22 44 16 _37.5 -30.31 185._2
91,10 242.45 55,54 5 24 46 2531.6 -_0.29 83.79
NI0-CO.JRS[ EX[CUT|ON ACCURACY ORBIT OETERNXNAT_ON ACCURACY_
SGT 1858.6 _ 114(t.0 _K3 790.8 ST 1847.6 _R 826.0 $S 2765.5
RRT -.#J_4 _ ._?| RIT -._83 CRT -.9944 CR$-I .00_ CST .9943
_077.0 R_5 -.2053 R13 .971G LS_ 3422.9 MS_ 166.1 SS_t 2.7
SGI 3059.6 _G_ 3L_.2 THA 158,83 ELl Z022.3 rL2 79.6 ALF 155.99
LAUNCH.DATE DEC 1 1g_8 FLIGHT TIME 156.00 ARRIVAL OAT[ NAY 6 1969
HELIOCENTRIC C_N_C
RL 14?.50 LAL -.00
RP IO8.47 LAP .82
57,109 _. 40.79
PLAN[ TOCENTR]'C coqIC
C3 Z8.515 VHL 5.340
AZNTH INCH TIHE
5Z.J| 2O 50 Z
177.8_ 4 41
5Z.|| 2O 50. Z
127.89 4 41
52.11 2O !lO Z
127.89 4 4| 3_
O| STANQ[ 408.018
M.87 vl, Z?.(_S 5Ai. 5.31 A21. 8_.1_ HCA |73.52
242.44 VP 37._7 GAP -4.77 A2P 97,._5 TAL 153.40 TAP
GP -3| .88 ZAL 57.91 ZAP 48._5 [TS M.(O ZN[ 140.78 EYE
1_.5_ [CC .17517 |NC ?.2760 Vl 50.ZO?
528.81 RCA 105.85 APO 1_0.81 v2 34.936
_.85 ZAC 123.60 ETC 186.41 CLP -36.04
DLA 45,99 RAI. |.5_ _ 8_.| V[L. 12.245 PI_ 2._O VHP 4.871 0PA -21.45 RAP 58.40
L-Z TIM[ JNJ LAT JNJ LO_ JNJ RT A8C JNJ AZNTH JNJ T|I,E PO CST TIN IN| 2 LAT
4338,87 -Z?.D4 Z00,43 24| .85 $1.26 22 2 213 3738.9 -31,85
4538.87 -27.04 Z00.43 241.83 $1._ 22 2 2O 57M.9 -3!.85
Z$07.40 -_.05 89,18 241.8_ _J .25 _ 30 5 230?.4 -31.84
4558,87 -_'.04 _00.45 24J ,85 S| ,L_ _ 2 _ 57_8,9 -5| ,85
Z907.40 -_r.05 89.1tl 241.82 51._5 5 30 5 2301.4 -51.84
D|FFER[NTZAI. G1qI_CTION8
TDE-I.?3_? TRA-J .34555 TC3 ,|255 _ .IMS
ROE | .3|94 _A .6660 RC3 -.42_1 F_ ,05_4
FIX 8.3074 IrRA 3.3415 Ire3-| .8770 BP 10884










ST J966.8 SR 1.449.1 ss 2921.6
CRY -._J3_ CR$ -.9998 CST .9947
LSA _J04.4 148A 176.7 SSA 1.4




S_ 5347.2 RL_J -.1_46 R|5 .g_
8G1 5318.T SG_ 450.4 11.Lt |47.79
_gT
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
LAUNO4 DATE DEE | 1_
H[L IOCENTRZCI CONIC
RL 147.50 LAL -.00
RP 10tl.51 LAP .64
JW: 59.010 Gt. 5J .6Z
PLANETOCENTRIE CONIC
(:3 45.6JZ v_ 6.7S4
LNCH AZl4TH LNO_ TZl4E:
42.27 19 29 4
137.73 4 24 51
42.27 J9 29 4
J57.73 4 24 S|
4Z.27 19 29 4
137.73 4 24 5J
IrLZfd4T TIN[ 158.00
OISTANCE 4t4.547
L_I. 68.87 VL 27.700 GAL 5.21 AZL 78.94 _ 176.69 SMA /ZB.56 ECC
LOP 245.62 VP 37.601 GAP -4.ZT AZP 101.05 TAL 153.46 TAP 530.|5 RCA
¢P -5).28 ZAL 65._. ZAP 6J._ (T$ 51.55 ZAl[ |Z0.68 ETE 294.Z0 ZAC
DLA 53.69 RAL _9.10 R40 65f_.7 _ 12._ PTH 2.56 VHP 6.2iT DPA
L-! TIlE INJ L4T INJ LO_ Zt_J RT ASC ZNJ AZNTH INJ TXNE
4555.66 -24.65 217.50 Z_.H_.43 40.65 ZO 44 M
_)49._ -24.62 90.78 2_J.41 40.64 5 14 0
4533.66 -24.63 2|?.50 239.45 40.65 ZO 44 38
2949.26 -24.62 90.78 299.4| 40.64 5 14 0
4559.66 -24.6..q 8|?.50 239.45 40.65 ZO 44 M
2949.ZIS -24.62 g0.78 _.4| 40.64 5 |40
ARRIVAL DATE NAY B 1969
.1T244 1NC11.0649 Vl 30.207
106.39 APO 150.71VZ 34.923
18|.12 ETC TO3.4? CLP -36.54
-59.64 RAP 51.85 ECC 1.T507
PO CST TZN INJ Z LAT INJ 2 LONG
3935.T -30,5_ 211.8B
2549.3 -30.5T 85.16





ST 2454,| SR _20.1 SS 2681,!
CRT -,9949 CRS -.999b CST .99_
LSA 4465.S MSA 18g.3 SSA .5
ELl 5571.8 EL.Z 179.7 AL¥ 132.88
DIFFERENTIAL r,,,Oli/_(::T|_ NZ_ Lr_:CUTI_N ACCURACY
TOE-2._28 mA-J °2|14 TC3 .0_45 _JU o|_16 _Y Lm944.8 _ _1J2| .A :_5 4M.|
R0( 3.0(_0 R_ .6_6 RE5 -.3|12 rJ, J .0t_48 MY -.SM W ./k)78 R1T -.97_
F0£ 5.7797 FRA 1.3511 FC5 -.,18M 8SP J_.S6 S_ ,tO77.0 R_3 -.0_10 R13 ._1
BO(: 4.1555 8R_ 1.39e4 IK5 .319| FSP -1498 SG! 4055.4 SG_ (K]0.4 IHA J36.Z_
LAUNCH DATE DE'C 1 1968 IrLIC#IT TIE l_O;00
H_I.IOC[NTRIC CONIC OISTANG[ 480._7
RL 147.50 LAL °.00 L,Q. 68.87 VL L_'.?30 GAL 5.|8 421. 8.87 PICA J7_),35 SNA JJ_.TT ECC .17064
• P 1011.55 LAP .45 I.CP 248.80 VP 3?.eJ_ GAP ,$J]_ A2P i71.|_ TAL |53.2S TAP _32.79 RCA 1OGJO
RE _0.976 GL 46.29 GP -53.56 ZAL 85.78 ZAP M.S4 [YS 1_.53 _ _.25 [TIE 45.65 ZAC 114.68
PI.AN[TOC[NTRZC G3N|C
C51424.694 W4L 97.745 Dt.A _._O RAt. _IZ5.10 RN) _T_._ M[L 3_.319 PTH 9.55 V/,.IP 45.585 OPA -_.4J
LNO_ AZ!4TH LNO4 TZNI[ L-I TIME ][NJ WiT INJ L_ IN,/ RT A_k_ ][NJ AZNTH INJ TINE PO CST TIM
66.21' 19 5J 41 47_.34 ,79 Z|$,4_ 217,00 _3,71 _0 5| | 4|_.3
115.79 I 17 6 N79.09 .J| |3_.$7 Z_J6.t)9 5_.71 2 18 23 3079.1
M.2_ 1t) 91 4_ 4758.34 .T9 215.,la 237.00 53.T1 _0 51 1 4158.5
115.75 I 17 6 M79.09 .81 |3_.37 _q_.gl) 5_,71 2 18 _S 3079,J
M.2T 19 5! 42 4T_1.34 .?9 2J3.ql L_JT.I]O 53.71 20 5J ! 4158.9
!19.75 I tT 6 MTg,09 .8| |3_,$7 _.9_ 55.71 2 18 25 5079,1
O|IrlrrR[NTIAL C_I_¢TION_ NI_ Ir)_¢UT][OI ACCURACY
TOEoT.?_18 TR_ 2.2518 TC3 °.J_S BAU 5.9_$ SGT IEI_t.7 SGR 3t_..J SG3 .T3.J
NO-I.TM9 RRA-2,4J|I RE3 -.Z_OO FAU--,JOT44 _ .l_0_ _ °.95_ RTF -.9278
FoE 4_81_J FRA .4T80 FC3 .0_53 89P 3917 S_8 40_k_.O _ -._15 R15 -.9991
BOF,21.236_ MA 3.L_91 K3 .3115 IrJIP -P6 SGI _S,2 _ 58_.S THA 67.51
ARRIVAL DATE NAY 10 1969
INC:S1.09'76 Vj 50._T
AR) 1_.74 VZ 3_.911
ETE 551.62 CLP 84.17
RAP 195.53 ECC24.4469








5T 11_5.5 _R _004,3 SS Zf_5.5
CRT ._5 (.R$ J.O000 CS-T .989£*
LSA 4196.9 NSA 171.0 SSA 1,0
ELI 5225.4 lrl.2 IM.5 ALF 68.65
LAUNCH D4T[ DEC i 1968 FLIGHT TIME 162.0(] aRRIVAL DATE MAY 12 1969
HELIOCENTRIC CONIC DISTANCE 427.650
RL 147.50 LAL -.00 LOL 68.87 VL 2?.?56 GAL 5.01 AZl. 94.82 H_4 183.I;Lt.M4
RIP 108.5e LAP .26 LOP 251.98 VP 57.620 GAP -3.28 A_P 85.19 TAL 155.63 TAP
R_ $3.000 GL -31,52 GP 58.51 ZAL 52.55 2AP 67.92 ETS 5L_.55 Z_q[ 125.77 ETE
PLANE TOC_NTRIC CONIC
C3 19.717 VHL 4.440 DLA -19.85 R4L 34._6 RAO 6567.8 VEI. 11.878 PTH 2.11 VHP 6.2T7 OP4 58.50 RAP 34T.75 £CC 1.3245
LNCH AZl4TH LNCH TII4_ L-I TIN[ ZNJ LAT |NJ _ INJ RT AS(: JNJ A214TH INJ TII_ PO CST TIM INJ 2 LAT INJ _ LONG
gO.O0 11 46 19 1_139.3,1 .50 2.i0 255.51 118.51 12 11 59 959.5 4.28 555.46
90.00 18 8 38 5_26._ ;?.8.32 2_6.82 262.75 90.22 19 40 45 4926.7 28.05 24e.16
100.00 12 55 3 1517.58 -.85 345.05 254.76 119.88 15 I7 O 1'17.6 3.19 338.52
100.O0 19 42 36 5225.68 29.86 2_4.51 262.71 88.64 21 9 40 4625.7 £'9.96 .325.74
110.00 13 36 1| 1188.67 -4.19 555.19 292._8 185._S J3 55 59 588.? .29 926.98
liD.IX) 81 17 58 4c325.55 :35.79 211.58 262.44 84.51 L_ 40 3 43_5.4 32.66 _Z.52
DIF'F'£RIENTIAL CORltlECTZCI,_ NIO.-CCURS[ E_E:CUTION ACCURACY CReIT DETERMII,_TION ACCURACY
Y0£ °.SOLO TRA-I.SO.IO TC5 .1_ _iU .3123 SGT 21_.0 _ 376_.| _5 4?2.6 ST 896.0 SR 1143.5 S5 920.9
ROE -.2918 RRIt-2.6223 RE3 1.1T69 FAU .O_J_O _r .9556 R_F -.gtM RTF -.9592 CRT .8902 CRS .9979 CST .9179
FOil .51_O IrRA 3.T98| rC5-1.7211 8SP 1SPAS _ 4_14_.? 1i_5 -.O59_ RJ5 -.9_1 LSA 1r_5.9 M$A 540.6 SSA 1.9
80[ .5_10_ _llA 3.O2_O BC5 | .|848 Ir_k° -|483 _l_J 4_OT.T S_. 5ST.T TIM 60.66 FL| 14|4.? I_L_ 329.9 ALF 52.73
128.95 ECC .16778 INC 4.815E VI 50.201
556.79 RCA IOT.32 APO 150.59 VZ 34.900
76.19 ZAC 95.63 ETC J48.95 CLP -43.97
LAUNCH OAT[ Dt[C 1 1_ FLIGHT TIN[ J64.00 ARRIVAL DATE NAY 14 1969
HELIOCENTRIC CONIC DISTANCE 4_1.114
147.50 LAL -.00 _ _i.8T VL _/'.TT9 GAL 4.9_ AZI., gO.S? Hr.A 186.28 _4A l_.lJ ECC .16_J(:] INC .6618 VJ 30.207
RP 108._ LAP .07 _ 255.|5 V_ 3T._7 GAP -2._ AZP 89.95 TAI,. 155.65 TAP 559.93 RCA 107.58 APO 150.55 V2 34.889
RC 65.076 GL °5.04 OP 5_.81 ZAL 43.70 ZAP 6|.16 £TS 5:_.23 ZAE 145.-32 ETIE 76.85 ZAC 101.57 ETC J53.41 CLP -5J .75
PLANETOC[NTRJC CONIC
C3 19.647 _ 5,(_4 OLA 5.|5 RAt, 25._ RA0 _'J_7.5 VI[L 1l._0 PTH 2.04 _ 4.247 OPA 41.30 RAP 3.Z0 [CC |.2246
LNOAAZNTH LI_J4 TINE L-Z TII, IE IN./ LAT INJ L.CNG INJ RTA_C ZNJ A_TH ZNJ TIM[ POESY TZM |NJ Z LAT INJ 2 LONG
gO.D0 ? 44 Lr/' L_.49 -21.25 4_.09 241.99 109.17 8 L_Z 54 1_6.5 -19.44 38.54
90.00 20 _ _ 4511.41 12.9| |95._6 240.15 64.58 Z'Z |5 49 4011.5 9.38 188.46
100.00 9 8 15 20|6.3_ °_.19 2_.8_ 241._ J|O._$ 9 41 49 141_.5 -I.ZO 18.34
100.00 22 17 59 4356.8_ 1_.81 |78,J8 L_.(d) 65.L_ 25 30 30 375£.9 lO.Jl 169.35
lJO*_ 110 L_ O 1785.4t -24.72 7.J8 2,10.,18 11A.40 lO 51 45 1185.4 -21.22 559.78
110.00 29 _0 _ 41_O._ 1{.21 159.93 2_k_.33 59.49 _4 29 56 9560.6 12.04 153.30
DIFIrERLrNT_AL C(::It_[CTICIq_ NJO,-COl.ll'_{[)_:oLlr_Icl_l ACCURACY ORBIT O_I'ERMIN_TION ACCURACY
TO( -.45S6 TRA-J.08_ T¢_ .J01T _ .8559 ,qk_T JS|_.S _ _J_3._ _5 975.9 ST 844.3 SR 1164.1 $S 1_76.D
-.54_ RRA-J.?IM RC_ |.MT_ F/_J .094|0 ART .IMf)Rll r -,_i)gT Rllr -.949_ CRT .9929 CRS .9991CST .9969
FOE 2.2175 FRA 6.4_89 FC3-5.5351 _P 11009 _ _494.6 _ -.0_4l RI) -.996_ LSA Z'Z06.9 N_k/ 81.3 SSA B._
_1_ .6_ MA 2.O'_)4 _(_5 1._)14 F_IP -L_)49 _l_J _i_O.O _ 4gO.I THAi 59.75 ELI Ida5.? EL_ _1.3 AL¥ 54.1|
Z_
JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-693
LAUNCH DATE DEC J 1_ FLIGHT T|NE 166.00 ARR|VAL DATE NAY 16 ]969
PIELI(XENTRIC CCNIC
IlL 147.50 LAL -.DO LOt- 68.87 VL
RP 108.63 LAP #.11 LCP 258.33 VP
RC 67.198 GL 5.28 GP 29.03 ZAL
PLANET(XENTR|C r.,CN|C
C) 13.417 _ 3.663 0LA
LNO4 A214TH iNCH TINE L-! TXNE IN| I.AT
gO.O0 6 10 49 2599.53 -26.67
90.00 _ J 54 4291.O6 2.97
1130,00 7 40 5 2311,62 -27.8J
1_O_OO 23 15 19 4054._3 3.99
110.00 9 6 3 L:_42.63 -_10.78
110,0_ O 9 46 3895.95 6.59
DZFFERENT|AL C.ORR[CT;CNS
TDE -.384| TRA o.8523 TC3 -.0051 BAU .;_
ROE -.5561RRA-J.Z_4 RE3 1.1653 FAU .11_5
FOE 3.7634 FRA 7.8789 FC3-7,2816 BSP 9_O
BO( .6739 BRA 1.5_| _C3 |o1653 FSP -4024
01STANCE 440.568
27.7_H} GAL 4.89 AZL 89.30 I,ACA 199.46 SMA 129.75 ECC .16449 IN( .6995 Vl 30.207
37.631 GAP -2.38 AZP g0.68 TAL 153.66 TAP 343.11RCA 107.99 APO 150.51 v2 34.878
43.74 ZAP 61o35 ETS 344.61 7A[ 153.09 ETE 78.22 7AC'104,57 ETC 156.40 CLP -56.99
14.73 RAL 21.34 RAD 8567.5 VEL 11.610 PTH 2.03 VHP 3.656 OPA 3t.98 RAP 7.47 ECC 1.2208
IN| LOMG IN| RT ASC IN| A214TH IN| TINE PO C$T TIN IN| 2 LAT XNJ 2 LONG
57.37 24J.10 99.89 6 54 8 1999.5 -25.03 59.09
177.06 236.29 61.83 23 13 25 3691.1 -.82 170.43
45.95 2,10.86 101.44 B 18 37 1711.6 -25.94 37.65
139.O9 233.73 60.35 24 _ 53 3454.2 .01 152.56
24.70 240.04 103.66 9 40 6 1442.6 -28.32 16.37
143.4/i 234.12 56.38 1 14 42 3296.0 Z.13 139.23
NI0-COUR_ [X[CUTICNACCURACY ORBIT DETERNZNATION ACCURACY
_T |503.B SGR 2419.7 _5 |297.3 ST 729.4 SR 1072.7 S| 2218.3
RRT .9547 RRF -._3 RTI r -.9337 CRT .9995 CRS .!3988 C$T .9994
2849.9 R_J -.0993 R13 -.9944 LSA 2569.2 MSA 49.0 SSA 15.9
SGI 2811.5 _ 4(0.0 TIM 38.92 EL1 1297.0 EL2 19.5 ALF 55.79
LkUNO4 DATE DEC J 1968 FLIGHT TIME 160.00 ARRIVAL DATE MAY 18 1969
1,41ELI_X:ENTRZ¢ _.._NIC DZSTANC[ 447.005
147.50 LAL -.00 LOt. 68.87 VL 27.816 GAL 4.85 A21. M.C_ _ 1_.63 _ IL_.37 ECC .16325 INC 1.3826 VI 30.207
RP 108.68 LAP -.30 LOP 261.50 VP 37.634 GAP -|,92 A21P 91.55 TAL 155.64 TAP 346.27 RCA 108.25 APO 150.49 V2 34.867
RC 69.330 GI. IO.45 GP 23.42 ZAL 44,55 2AP 64.61 £T$ 350,J1ZA( 138,83 [T[ 83.04 2AC 105.29 ETC 158.64 CLP -62.I4
PLANETOCENTRZC CONIC
C3 13.394 VHL 3.687 DLA 19.50 RAL 19.43 P-AO 6_7.5 _EL 11,618 PTH 8.04 VHP 3.556 DPA 26.17 RAP 9,83 ECC 1.2237
LNCH AZMTH LNG_ TIME L-I TIM[ |NJ LAT IN| L.CNG IN,/ RT AS(: ;NJ AZNTH IN| TINE _ CST TIM IN| _ LAT IN| 2 LONG
go.OO 5 15 5 2783.21 -ZB.15 BO.EO 241.15 93.4_ G 1 _ 2183.2 -27.38 72.O2
go.CO Z'ZdO M 4115.09 -2.76 167.15 258.40 61.81 23 49 31 35J3.J -6.51 160.46
JOD.CO 8 48 39 248|.53 -ZcJ.48 38.29 241,01 "93.16 7 30 0 1881.5 -_8.46 49.64
lEO.CO 23 50 6 3890.00 -1.57 1_10.O7 2_k1.74 60.13 Z4 34 56 3280.O -5.54 143.52
110.00 8 '_J 15 2J83.63 -:_.93 35.29 240.49 99.75 _ 59 39 1585.6 -31.23 26.48
110.CO O 35 57 37_8.66 1.57 139.27 L_.90 33.84 ! 38 35 3158.7 °3.12 132.07
D|FF'[OENTIAL CORR[CTI(]qS M_O.-COURS[ D_:CUT;(:N ACCURACY ORBIT D_'rENM|NATION ACCURACY
TOE -.2973 TRA -.9426 TC3 -.1375 _ .179_ S_T ||_|.7 _i(J_ _0_,3 S_3 1_0,9 ST 361,0 SR " 971.3 $$ 2_O8.2
ROE -.3234 RRA-I.Of_t_ R_J .9737 FAU .I50_Z Rill" J_74 RNIr -._ RTF -.8033 CRT .998J CRS .9981 CST .9954
FOE 3.049_ FRA B.IMI7_ FC3o_,3314 8SP 7856 _ _._ RLP3 -.1046 R15 -.9932 LSA 2838.2 NSA 73.0 $Sk 12.3
.r_38 ERA 1.241_ _M_3 ._3 F_P -47_ _1 _25.O _ 433,1 T_ _°O2 ELI 112J.3 EL2 _.2 ALF 60.00
LAUNCH DATE DEC 1 1_ FLIGHT TI_ |70.00 ARR|VAL DATE NA_ 20 1969
H_LIO_ENTRIC CON|C
R1.. 147.50 LAL -.00
RiP 10_.72 LAP -.49
RC 71.360 GL 13.33
PLANETOCENTRIC CONIC
C3 1_.794 VHL 3.714
LNCH ATMTH LNCH TINE
9O.OO 4 33 38
90.00 23 JO
IOO.CO 6 13 12
lEO.CO 0 19 12
110.CO 7 34 57
IIO.CO 0 33 56
O|FFEOENTIAL C,,OR/q[CTI(:_I,q
TOE -.1744 TRA -.4Z6d TC3 °.3282 _iIO .167_
ROE -.4809 RRA -.9133 RE3 .8498 FAU .14493
rOE 6.0813 FRA _.642_ FC3-9.0977 OdlP 6536
BOE .5113 ERA J.(X_I 94::3 .9103 FSP -3528
L_UNCH DATE DEC J J9(,8
0ISTANCE 453.418
LOL 68.87 VL 27.830 GAL 4.93 AZL 88.Z0 H(A 195.81 SMA 129.47 ECC .16228 INC 1.7955 VI 30.207
LOP 264.67 VP 37.635 GAP ol.47 ATP 91.73 TAL 133.59 TAP 349.40 RCA 108.46 APO 150.48 V2 34.858
GP 19.78 ZAL 43.L_ ZAP _.87 ETS 335.83 ZAE 162.39 ETE 92.14 ZAC 104.82 ETC 16_.39 CLP -67.47
DLA 22.34 RAL 18.16 R/t0 6367.3 V[L 11.627 PTH
L-Z TII4_ IN| taT ZNJ L.CNG IN| RT A_,4_
2911.52 -28.29 89.M 241.13 88.73 5 24 10
3991.13 -6.63 160.28 233.38 62.41 24 16 40
2591L94 -29.89 66.84 24J.16 90.68 6 36 29
37_K_.97 -3,23 144.07 234.39 60.33 1 _ 13
2_78.63 -33.77 42.42 240.91 95.61 8 32 55
3672.04 -1.94 133,76 232.34 33.87 1 35 8
MID-COURSE EXECUTION ACCURACY
SGT 799.I SGR 18(M.4 _,3 1711,4
Iq;'T .7832 RRF-.9973 RTI r -.7797
S_ J976.6 RZ3 -.09J9 R13 -.9932
.%1 1920.6 S_ 467.2 THA 69.68
2.04 VHP 3.165 OPA 22.03 RAP 8.44 ECC 1.2270








ST 345.3 SR 871.6 SS 2885.0
CRT .9921CRS .9970 CST .9802
LSA _031.9 MSA 91.2 SSA 11.2
ELl 935.9 El._ 40.1ALr 68._
FLIGHT TIM_ 172.00 ARRIVAL DATE NAY 22 1969
F'i[t,|OCENTRIC COMIC DISTANCE 439.810
RL 147.50 LAL -.CO LO,. 68.87 VL 27.8,11 GAL 4.81 AZL, 87.93 HCA 19e.98 SIAA 129.35 ECC .16137 IN(: 2.0732 Vl 30.207
RP IO8.74 LAP -.87 I.CP 267.84 VP 37.655 GAP -1.04 AZP 91.96 TAt. 133.32 TAP 332.50 RCA 108.62 APO 150.48 V2 34.848
R_ 73.7_ ¢4. 15.57 GP 17.21 Z/It. 45.?0 ZAP _J.78 (T$ 356.50 ZA_ 164.23 ETE IO5.38 ZAC 103.64 ETC 161,80 CLP -73.00
PLANE TOCENTRI C _IC
C3 13.982 VHL 5.759 OLA 24._'Z RAL 17.52 RAO 6357.6 _l[L 11.65_ PTH 2.04 VHP 3.033 0PA 18.74 RAP 7.49 ECC 1.2_01
LNCH AZNTH LNO4 TIME L-I TIM[ IN| LAT IN| _ |NJ RT A_K: IN| A2NTH IN| TII_ PC' CST TIN INJ 2 LAT |NJ 2 LONG
gO.CO 4 4 39 3011._ -Z'/'._ 97.30 241.15 83.08 4 34 31 2411.9 -28.31 98.65
go.CO 23 34 24 3896.71 -9.39 154.g0 253.66 65.23 24 39 20 3296.7 -13.11 147.99
lEO.DO 5 46 23 2683.93 -_9.79 75.5| 241,_ 87.28 6 31 7 Z083.9 -29.84 64.30
ICO.CO O H 17 343_.93 -7._1, |39.38 234.78 61,O9 1 40 57 3099.9 -11.74 132.83
110.00 7 _1 M 2543._H) -34.10 47,e0 241._ g"Z.36 8 13 41 1743.4 -33.37 38.44
110,00 J 7 34 M11.24 -4.Z$ 130.M _,3l '_6.O_ 2 7 43 3011.2 -8.69 124.29
DIFFEOENTIAL _CTICN_ Nl_ E_CUT|ON ACCURACY Clll_IT O(TERN|NATION ACCURAC_
TOE -.O233 TRA -.2_1_ TC3 -.3147 BMJ ,1715 _T 512.4 _ 16|0.7 _5 1831.6 5T IO7.7 _R 778.5 $S _1087.4
ROE -.4333 _ -.80_ RE3 .7_O _ .1_05 RRT .5|!19 liqF' -._9_7 RTI r -.3071 r,,.RT .7696 CR$ .9934 C$T .7062
FOE 6.9146 IrRAlO.218_ FC5-'_.6620 _ 3452 _8 J(HIO.2 R_J -.040"[ R15 -,9949 _ 3|84,1 NSA 104.4 83A 10.8
EOE .43_9 BRA ,8301 BC3 .9162 FSP -_821 _I J619.1 $_ 485.4 TIM 83.?0 Et.J 782.9 [L_ 68,3 ALF 83.88
m
JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_
LAUNCH DATE DEC | 1968 FLIGHT TIME 174,00 ARRIVAL DATE NAY 24 |969
HEL|(X[NTRIC CONIC OI$TANC[ 466,182
RL 141,50 LAL -,(30 LCL 68,87 VL 27.850 GAL 4,82 AZL 87,73 HCA 202,15 SMA ]29,6J EC( .|6112 IN(: 2,2737 V! 30,207
RP 108,17 LAP -,86 LOP 271,0t3 VP 37,634 GAP -,61 AZP _,|J TAt. |53,42 TAP 355,57 RCA 208,73 APO ]50,49 V2 34.839
RC 76.0_3 Gt. 17.0I GP 15.25 ZAL 46.04 ZAP 79.09 ITS 3_!.5| ]AlE 164.47 [?lE 120.78 ZAC 102.00 FTC 162.96 CLP -78.6g
PLANIETOCENTR_C CONIC
C3 14,168 VHL 3,764 Ot.A 25,51 RAt. |6,16 RAO 6561,6 VEL 11,643 PTH 2,04 VHP 2,943 DPA 15,93 RA_ 6,10 ECC I ,_332
LNO_ AZNTH LNCH TXME L-| TIME IN| t.AT XNJ LCNG XNJ RT ASC XNJ AZMTH IN| TXME PO (:ST TIM IN| 2 LAT XNJ 2 LC_IG
9(3.00 3 38 26 3091,38 -27,27 103,46 24|,0B 82,05 4 30 3 2497,4 -28.09 94,B9
90,00 0 0 6 3811,07 -12,00 ISO,Z_ 236,17 64,J6 | 3 43 3217,1 -|§.38 145,24
100,00 5 24 50 2794,32 -29,44 18,a_l 241.57 84,57 6 10 45 2154,3 -29,88 69.73
100,00 O 56 22 3635,36 -JO,05 135,_Z 235,16 6I,T0 | 56 58 3035,4 -13,75 |29.09
110,00 I J9 |l 2396,59 -34,|8 5|,60 24|,6R 90,19 7 59 7 |796,6 -33,78 4_',38
110,130 | 18 31 3565,86 -5,g_ J2/I,J9 232,6_) 56,28 2 17 51 2965,9 -10,37 i21,85
O|FFI[RIENT|AL CC_CTIONS NZ0-COURSI[ E_CUTXON ACCURACY CI_IT DrTERNINATION ACCURACY
TO[ .|498 TRA ,O354 TC3 -,7L:_8 _ ,|_q3| `%1 591,6 _ |445,2 5G3 |955,g ST 229,4 5R 690,9 $S 5255,6
ROll -*_52 RRA -.72J| Re3 .6828 FAU .|6_8 RRT -,fl615 _ o._393Z RTF .58|B CRY -.8868 CR$ .9928 CST o.9350
F'OE 1,]61| FRAI0,6_SJ IrC-10,OOJ3 8SP 4594 SC_ 1561,7 R23 ,0600 RJ3 -,9916 LSA 3312,5 NSA 114,7 SSA ll.O
1301E ,4|33 gRA ,TL_ZO _3 ,_9 FSP -6|85 ,q_| 1488,3 SG_ 413,0 THA 104,59 ELl 7L_,8 EL_ 101,6 At.F |06,75
L_UNO4 DATE 0t[C | 1968 IrLI@4T TIME J16.00 ARRIVAL OATE NAY 26 1969
/4ELI_ENTR;C CCNIC 0;$TAI_I[ 47_.33|
RL |41.50 LAP. -.00 LQ. 68.87 VL 27.856 GAL 4.83 AZL 81.51 H_ 205.32 _4A |29.65 ECC .16090 IN( Z.4262 V| 30.207
RP |DB.80 LAP -|.04 LCP 274.17 VP 3716_J GAP °.f9 A21P 9R.|9 TAt, |53._8 TAP 358.60 RCA |08.79 APO 150.52 V2 54.851
RC 18.340 GL 111.06 GP 13.61 ]At. 46.29 ZAP 84.63 (TS .06 Z/_ |63.22 (T( 135.|0 ZAC 100.08 ETC 163.90 CLP -84.47
PLAN[ TOCIrNTR; C CCIM| ¢
C3 14._63 VHL 3,790 DLA 26.58 RAL 16.4| RA_ 6_?.6 VI[L !1.65| PTH _.03 W4P _._88 0PA 13.42 RAP 4,43 [CC |,2364
LNCH A214TH LNCH TIME L-J[ TINIE |NJ |AT ]NJ _ |IN| RT A$C _NJ AZMTH _NJ T]M[ PO CST TZM ._NJ _ LAT |NJ 2 LONG
90,00 3 14 4_ 3|15,65 -26,41 10_),03 _4|,1_ 79,39 4 ? _8 2575,1 -27,6| JOO,57
90.00 0 20 59 3744o8J -14.|O JA6.0_ LP_.84 65,19 | 23 24 3|44,8 -17.33 138.85
100.00 5 6 49 28|4.L_ -_.97 82._ _41,49 82._0 5 53 43 L=_214.2 -29.74 74.18
100.00 I II 34 3581.48 -ilqTT l_;8aJ 25].¢ _.52 Z II 15 2981.5 -15.39 1_5.92
110.00 ? ? t) 2437.1Z -_.15 54,8J Z4J._i) 88._9 _ 47 46 1837.7 -34.01 45.51
110.00 I 21 43 35_O,14 o?,30 |_,33 _3_,t1_ 56,51 _ L=_ _4 29_o7 -11,66 119.94
OIFF'ERI_NTIAt. _CTIONS g][O-_ E_CUTIOi ACO)RACY ORBIT D[TE_RNXNATION ACCURACY
_0( .3_OO TRA .ZMI ¢C3 -.93_O _ .Z154 `%1 _3._ _ 12g_.6 `%3 2013.O ST 533.4 SR 604.2 SS 3318.6
ROE -.3351 RRA -.648_ RC3 .6ZJZ FI4J .16894 Rlrr -._N_13 RRF -._895 RTF .8119 CRT -.95_8 CRS .9889 CST -.9871
FOil 8.0053 FRA|0.8548 FC-|O.|8_ E_P 4347 _¢_ J633.3 RL_ ,|318 R|3 -.98|J LSA 341_.8 NSA 123.3 SSA 11 .D
I)0( ,4174 BRA ,7059 BC3 l ,lZJ? FSP -6469 `%| l_0,0 `%_ 413,9 TI_ |26,31 [L! 196,6 EL_ 122,9 ALl r 151.27
LAUNCH 0AT[ D[C I 1968 FLIGHT TIME |18,00 ARRIVAL OAT[ MAY 2B 1969
H(L|(X(NTRi¢ (O_lC D|STAKI[ 478,858
RL 147,50 LAL -,00 LOL 68,_? VL 27,861 G_L 4,_!6 kZL 81,45 _A 208,A9 S_IA |29,69 [CC ,1609_ IN(: 2,5A65 Vl 30.207
RP |OB,B2 LAP -1,21 LOP 211,34 VP _1,6_7 GAP ,22 AZP _,24 TAL |53,|| TAP ! ,59 RCA 108,82 APO 150,56 v2 54.824
RC 80.651 Gt. 18.85 GP 12.33 2_L 46.36 ZAP 90.26 ETS 1._1 ZAE 160.89 ET[ 146.38 7AC 98.05 [TC 164.66 CLP -90.26
PLANE TC_FNTR_ C CONIC
C3 14.515 VHL ),818 DLA 27.37 RAL |6.2| RA0 6561.6 VEL ||.6EO PTH Z.05 VHP 2.865 DPA 1|,13 RAP 2.64 ECC 1._399
LNO4 _;_4TH LNCH TIN_ L-| TIME ZNJ LAT IN| LCNG IN| RT AS( ;NJ AZNTH _NJ TJM_ PO (_;T TIM IN| 2 LAT IN| 2 LONG
gO,O0 2 51 21 3253,_O -25,32 114,41 240,96 76,87 3 45 41 2653,5 -26,B1 |06,15
_O,00 0 42 40 3673,47 -16,J0 141,73 _37,69 66,38 J 43 53 5013,5 -19.15 134,39
IDO,O0 4 51 11 2861,19 "28,43 8_,75 _41,66 _80.35 5 39 4 LP267,2 -29,47 18.10
100.00 I 25 31 3535,01 -13,23 130.16 2_,28 62,95 2 24 26 2935,0 -16,75 125.14
110,00 6 57 37 2471,88 -34,04 51,47 242,40 _6,12 I 38 48 |BTl ,9 -34,12 48,2_J
1_0.00 I 35 41 3_03.08 -8.34 124.B6 233.39 36,13 2 34 4 _<J03.1 -12,66 11_._5
0]F'FERI[NT_AL CORI_CT|ON_ M_0-O_J_4_ EXECUTION ACCURACY ORBIT OETERN|NATION ACCURACY
TOE ._40| ;RA .5_ TC3-| .l_08 B/C| .249B `%T 1481.5 `%R H6|._ `%3 203|.0 ST 853.4 SR 5_0.1 SS 5356.5
ROE -,2849 RRA -,_856 RC3 ,565_ IrAO ,17077 RRT -,9_73 RRF -,g_42 RTF ,9479 CRT -,9582 CRS .9825 CST -,9945
FOE 8.2510 FRAIO.8_| FC-|0.1439 0SP 4193 _ 1887.0 R_3 .|4_0 R|3 -.9183 LSA 3499.8 NSA 130.1 SSA l|.!
8DE .6101 _A ,7856 9C3 i,282i rsP -f_18 .%1 1_!!4,5 _ _1_!,6 THA 142,55 ELl _)l ,5 £1._ 128.5 _LF 149,11
LAUNCH DATE DEC J J_ FLIGHT TIME |80.00 ARRIVAL 0ATE M_ 30 1969
HELIOC[NTRI( CONIC DI$TANIQE 483.164
_. 141._ IJ, L -.IX) t.CL _.B? Vt. _/'._3 GAl, 4.gO k_, 117._ _ 211.63 ,q4A 129./_ [CC .16ll9 IN_ Z.6446 Vl 30.207
RiP 108.84 LAP -1.3_ LOP 2_0.50 VP 37.62"_ GAP .63 A2P _.25 TAL 152.gO TAP 4.55 RCA 108.80 APO |50.61 V2 34.el6
RC 82,981 ¢,t. 19.44 GP 11.18 ZAL 46.3? ZAP _,87 ET$ 2.23 _ 151,<_3 ETE J54.56 ZkC 95.95 ETC 165.26 CLP -95.99
PLAN_ TOC[NTR I C CONIC
C3 |4.812 VHL 3.849 OLA _'f._8 RAt. 16.14 RN) 6_67.6 _ 11.610 PTH Z,05 W4P 2,869 DPA 9.03 RAP" ,83 ECC J,2458
LNO4 ATNTH LNCH TIME L-_ TIME IN| |AT _Nj t.CNG IN| RT A_ IN| A21dTH ]NJ TINE PO CST TIN IN| 2 LAT IN| 2 LON_,
90,00 2 24 52 _43.33 -Z3.79 l_O,_O 240.81 14.11 3 _0 36 2743.3 -25.73 112.41
90,00 l 8 4J 35<J(},B| -18,28 |_.lS5 2_,_B 67.99 _ 8 32 L_J90.8 -2J.|J 129.12
100.OO 4 3? _6 2915.4_ -L=_.83 gO._J 24|,89 7B.62 5 L=_ |l 2315.5 -29.12 8i .64
100.00 | 38 _3 _4_3._ -14.48 127.16 231.01 63.56 2 36 53 2893.9 -17.92 120.66
||0.00 6 50 2 2_0,95 -33.91 59.13 242.89 85.39 7 3,| 43 |gOl.O -34.11 50.50
110,00 I 42 42 3481.19 --9,|5 |23._3 233._9 56.9"_ 2 40 43 ZllSl .2 -J3.45 117,22
DIFFERI_NTJ'At. CORgI_CTIQM_ MIO-COLJ_ E_CUTION ACCURACY ORBIT DI[TERNINATION AccURACY
TIM[ ,14_ TRA .7674 TC3-| ,3644 _ .Z887 `%T 2000,'t _ J0_6.4 `%3 2009.| ST J173.7 SR 440.5 SS 3349.2
ROE -,2349 I_A -,52_0 RC3 ,5|42 IrAU ,16954 RRT -,94_16 RRF -,13t65 RTF ,0114 CRY .-,9_O6 CR$ ,97|B CST -.9e69
FOE B._03| FRAIO,7?I| FC3-9._095 BSP 5_09 _k_ Z'253.2 RL_ .1|_ R13 -.9_15 LS_ 3573.5 NSA 131.2 sSk IJ .2
.7'/'99 _RA .93Z1 _C3 | ,4581 _'_IP -6652 `%| 2_3_.1 _ 301.5 1HA 153.4| ELI 1241.0 EL2 i28.7 _,t.F" 160.15
3OO
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH DATE DEC l 19158
I'lL IOCENTRIC CONIC
RL 147.50 LAL -,DO
RP 108.86 LAP -1,56
RC 85.328 6L 19.88
PLANE TOC_ITRI C CONIC
¢3 15,O80 _ 3.883
LNCH 4214TH LNCH TIME
86.81 I ZO _1
93.19 Z 13 33
IO0.O0 4 _5 18
100.OO | 51 17
!10.OO 6 44 4




FL|GHT TIME 182.00 ARRIVAL DATE JUN 1 I969
DISTANCE 491,447
27.863 GAL 4.96 A/L 87.27 _A 214,82 SNA 129,71 ECC
37.616 GAP 1,04 AZP _.24 TAL 152.6§ TAP 7.47 RCA
46,30 ZAP 101.37 ITS Z.99 ZA£ 154.66 ETE 160.34 ZAC
DLA 28.48 RAL








TOE .9457 TRA 1.OO63 TC3-J .5664 _LU .3_5
ROE -.1862 RRA -.4782 RE3 .4C_8 FAU .165_
FOE 8.1898 FR410.4974 FC3-9.4876 8& ° 7||8
B0£ .GH559 BRA 1.1141BC3 1.6345 FSP -6562
LA_OATE D_C 1 1_
HEL.;(XENTR|C COLIC
RL 147.50 LAL -.00
K'P 108.88 LAP -1.72
RC 87.691 GL 20.ZO
PLANETOCENTRIC C(_IIC
C3 15_583 _ 3.922
LNO_ AZNTH LNCH T|N[ L-I TINE JNJ LAT
84.07 0 58 18 5834.81 -21.46
95.93 2 36 43 3316.31 o21.49
100.00 4 14 4 3003._11 -26.49
100.00 2 3 30 _22.78 -16.gO
110.00 6 39 26 2948.31 -33.50
riO,DO 1 54 43 3450.81 -I0.Z_
OIFFEN[NTIA_ CORRECTIOI_I
TO( J ,1418 TRA 1.23"rF TC3-I ,T514 8AU ,37_!
ROE -,1387 RRA -,4352 R¢3 ,A231FAU ,15842
FO( 7.94_0 FRAJO.IlZS FC3-8.9J53 B.qP 8540
BO£ J.1503 BRA 1.|1J3 BE3 1.80|8 FSP -6370
.16168 INC 2.7265 VJ 30.201
1O8.75 APO 150.68 V2 34.810
93.95 ETC 165.70 CLP-101.56
16.18 RAO 6567.6 VI[L 11.682 PTH 2.05 VHP 2.900 OPA 1.11 RAP 559.09 ECC 1.2482
INJ _ INJ RT A_K: JNJ AZNTH INJ TIN[ PO CST TIN INJ Z LAT INJ 2 LONG
135,40 240.32 70.61 2 19 58 2957.3 -23.73 127.57
122,78 240,31 70.60 3 9 58 2784.9 -23.72 114.95
93,40 242,19 77,06 5 14 39 2360,5 -28.69 84.92
125.$7 237.83 64.J7 2 48 55 2856,9 -18.94 118.38
61,69 243,45 84,24 7 26 10 1926,2 -34,18 52.47
|Z2.Tr 234,48 57.08 2 46 44 2864.0 -14.O6 116.27
MIPCOURSE E_CUTION ACCURACY CI_IT DETERNINATION ACCURACY
`%T 2508,0 `%R 922.7 ,%5 1952,7 ST 1485.0 SR 565.6 SS 3305.4
RRT -,9450 W -.9656 RTf' .98|5 CRT -.9319 CRS .9531L'_T -.9979
SC_ 2670.5 RZ3.0B_ R13 -.9854 LS_ _39.3 NSA 145.0 SSA 11.2
,%1 _654.? _ _).9 TH_ 160.61 ELI 1523.8 EL,2 129.2 ALF 166.98
FL.IC_IT TIME 184.00 ARRIVAL DATE JUN 3 1969
DISTANCE 497,_
68,87 VL 27,862 6AL 5,03 AZl. 87,Z0 H_ 217,99.T_4A 129,23 [CC .16240 IN(: 2.7962 vl 30.207
LOP28_.82 VP 37,810 GAP J.44 AZP 9"_]E0 TAL 152._7 TAP 10.35 RCA 108.63 APO 150.76 V2 34.804
GP 9,23 Zl_ 46.|5 ZAP IO6,68 [TS 3.59 ZA_ 151,32 ETE 164.46 ZAC 92.10 ETC 166.02 CLP-106.91
OLA _,8_ _UL 16,32 RAO 6g?,6 V[L J1,605 PTH 2,06 VHP 2,955 OPA 5.58 RAP 357,50 ECC 1.2532
INJ _ INJ RT AS( INJ AZNTH _NJ TIME PC) _$T TIN |NJ 2 LAT INJ 2 LONG
141.11 240.88 70,20 1 58 55 3034.8 -23.97 133.34
117.81 240.87 70.19 3 32 0 2716.3 -23.96 109.99
_.41 242.57 75.62 5 4 8 2403.6 -28.21 88.03
12_,_4 238,74 64.78 3 0 41 _BLP_.8 -19.86 116.26
63._ 244.10 83.25 7 21 56 1948.3 -34.16 54.20
122.05 235.15 57.22 2 52 14 _50.8 -14.53 115.53
NIO-COJRS( EICECUTION ACCURACY ORBIT DETERNINATION ACCURAC_
,%T _._ _ 821.0 ,%3 1869,5 ST 1779.8 SR 297.9 55 3235.0
RRT -._3_q_ RRIr -.9503 RTF .9865 CRT -.8960 CR5 .91_3 CST -.9984
3099.5 _ .060J 213 -,9882 LSA 3699,5 NS_ 148.4 SS4 11.3
,%1 30_6.2 _. _16.9 THA ;65._0 ELl 1799.8 EL2 130,8 ALr 171.43
L_UN_ DAlE DEC 1 1968 FLIGHT TIN[ 186.OO ARRIVAL DATE JUN 5 1969
HELIOCENTRIC CONIC
RL 147.50 LAL -._0
RP 108,90 LAP -1.88
R_ 90.065 GL 20.41
PLANET_ENTRIC CONIC
C3 15.728 VHL 3.9_S
LNO4 A214TH LNCH TINE
_2.54 0 46 55
97.46 2 40 56
100.OD 4 3 35
!(30,OO 2 15 57
I IO.OO 6 36 4
I10.00 1 50 57
DIFFE_NTIAL CCRRI[CTICNS
TO( 1.3299 TRA 1.4613 TC3-1.9126 BAU .4101
R0( -.0960 RRA -.5837 RE3 .5828 FAU .149_5
FOE 7.(_68 FRA _.6594 rc3-8.2155 BSP 9949
_O( 1.3334 EWA 1,5134 6C3 |.9506 F3P -_079
_._UN_H DATE DEC I 1968
DISTANCE 505.948
LCX. 68.87 VL 27,859 GAL 5.11AZL 87.14 PICk 221,15 SNA 129,67 ECC .16334 IN(: 2,8568 Vl _3.207
LOP 289,99 VP 57.(_03 GAP 1.84 AZP 9_.15 TAL 152,05 TAP |5,20 REA 108.49 4PO 150.86 v2 34.799
GP 8.40 ZAL 45,94 ZAP 111.74 ETS 4.06 ZAE 148.05 ETE 167.42 ZAC 90.48 ETC 166.23 CLP-111.99
OLA Z9.20 RAL 16,55 RA0 6567.6 V_L 11.709 PTH 2,O6 VNP 3.035 DPA 3.85 RAP 356.11ECC 1.2588
L-I TIN[ INJ LAT |NJ LONG I_./ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
3679,39 -21,58 144,49 241,54 69.83 I 48 14 3079.4 -24.13 136.68
3281,73 -21,57 115,31 241,53 69,82 3 44 37 _681.7 -24.12 107.50
3045,58 -25.75 99.31 243,01 74,26 4 54 20 2445.6 -27.66 91.03
3390.76 -17.51 12|.60 239.76 65.58 3 12 27 2790.8 -20.69 114.25
2567.99 -33.42 64.91 244,84 82.57 7 18 52 1_5_.0 -34.1_ 55.73
3441.12 -IO.63 121.53 235.89 57.32 2 57 IB 2841.1 -J4.87 ]14.99
N|O-COURS[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
S0T _441,3 _R 732.2 ,%3 1768.2 ST 2054.4 SR 239.9 SS 3142.6
RRT -.914J _ -.929| RTF" .9892 CRT-.8296 CRS .8565 CST -.9987
3518.4 RZ3 .0451 R13 -,9901 LSA 3759.0 NSA 153.4 SSA 11.4
,%1 3506.3 _ Z91,4 THA 168.92 ELI 2064.0 EL.Z 133.3 ALr 174.44
ARRIVAL DATE JUN 7 1969FLIGHT TIME 168.00
HELIOCENTRIC CONIC
RL 147.50 LAL -.OO
RP 108.91 LAP -2.03
RC 92,449 GL 20.54
PLAN[TOCLrNTRIC CCNIC
¢3 16.116 VHL 4.015 OLA 29.46 RAL
LNO4 A2NTH L.NCH TIN[ L-I TIN[ INJ LAT
81.50 0 39 59 3711.14 -21.63
98.50 Z 59 19 3261 .O6 -21.62
_00.00 3 53 30 X_7.65 -24.94
100,00 2 ZB 30 3359.78 -18.38
110.00 6 33 44 2M5.59 -33.25
110.00 2 4 45 _434,_O -10.87
OIFFER[.NTIAL COR_CTJONS
TO( 1._O_O TRA J.6745 TC3-2,0517 _ .44_4
RO_ -.0549 RRA -.3589 RE3 ._,177 FAU ,1_)42
FOE 7.19,19 FRA 9.1497 FC3-7._895 _ 11330
BO_I.5070BRA 1,7126 _C3 Z.0#10 FSP -57_
DISTANC[5|O.JM
LCL 68.87 VL 27,_55 GAL 5,2_ AZL 87,09H CA 224,31SNA 1_J,64 ECC .16451 IN(: 2.910i Vl 30.2'07
LOP 293.15 VP 37.596 GAP 2.24_AZP _.0_ TkL 151.69 TAP 16,_0 RCA 108.31 APO 150.97 v2 34.795
GP 7._ ZAL 45.69 ZAP 116.52 ET8 4.44 ZN[ 144.94 £T£ 169,60 ZAC 89.11 ETC 166.36 CLP-116.78
16.86 RAO 6567,6 VI[L 11.726 PTH 2,07 vHP 3.1310PA 2.51 RAP 354.94 ECC 1._652
INJ I._ INJ RT A$_ |NJ AZNTH INJ TINE PO CST TIN INJ 2 LAT JNJ _ LONG
146.86 242.30 69.49 I 41 50 3111.1 -24.23 139.06
113.80 242,_0 69,48 5 55 40 2661.1 -24.22 IO6.O0
1_,|8 243.53 72._ 4 44 57 2487,6 -27,03 94.00
11g.71 Z40._ M.01 3 24 29 _759.6 -21.47 112.28
M,25 _,5._7 81.58 7 16 49 .1985.6 -54,06 57.10
121.18 2N,71 51.39 5 1 59 .;_134.6 -15,10 114.62
NI_ [_ECUTICNACCURACY ORBIT DETERMINATION ACCURAC_
`%T 5855,8 9¢dl 655._ `%3 1694.2 ST 2_O2.3 SR 193.3 SS _032.8
RRT -._1"!0 _ -._S RT_ ._90_ CRT -.7062 CRS .7566 CST -.9989
_)||.3 R_3 .0353 RJ3 -.g_)15 LSA _109.3 MS_ 158.2 SSA JI .5
,%1 _H).9 _ L_.5 THA 171.37 ELl 2_O6.4 EL2 136.6 ACt 176,59
30!
JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL. 4. 1968-69)
LAUNCH DATE DEC | J968
_LIOC(NTR|C CON](
RL 147,50 LAL -.00
RP 108.92 LAP -2.18
RC 94.840 GL L_.59
PLANE TC_(NTRJ (_ C(_N; C
C3 J6.534 VHL 4.069
LNO4 ATNTH LNCH TZ_
80.76 3 3_ 43
99.24 3 6 39
100.00 3 43 |5
100.00 Z 4J 48
I zO.O0 6 32 22
liD.00 2 9 10
FLIGHT TIN[ |90.00 ARRIVAL DATE JUN 9 1969
0ISTANCE 516.357
LOL 68.87 VL 27,849 GAL 5.33 AZL 87.04 I'_A 227.48 S#tA 129.60 ECC .1659! INC 2.9577 V| 30.207
LOP 296,3! VP 37.588 GAP 2.64 AZP 92.00 TAL I51.29 TAP I8.77 RCA I08.1O APO JSI.JO V2 34.791
GP 7.00 ZAL 45.5| ZAP J20.99 ETS 4.74 ZAE |42,03 ETE 17|.22 ZAE 88.0! ETC I66.42 CLP-|Z|.25
OLA 29.67 RAL 17.24 RAO 6567.7 VEL I1,745 PTH 2.07 VHP 5.247 OPA I.SB RAP 354.02 ECC J.2724
L-I TINE INJ LAT INJ L.Ce_ INJ RT AS( INJ A214TH INJ Tilt[ PO CST TIN INJ _ LATINJ Z LONG
5755.8Z -21.65 148.69 245.I6 69.18 J 37 56 3155.B °24.26 140.90
5248.6J -21.61 ]I2.88 245,j6 69.J7 4 0 47 2648.6 -24.25 105.09
515|.61 -24.05 105.|5 244.09 71.66 4 35 26 2551.6 -26.31 97.07
3528.06 -19,25 1I?.75 242.15 66.68 337 I6 2728.1 -22.24 110.23
260J.45 -55.09 67.46 246.60 80.89 7 15 43 2001.4 -33.99 58.34
54_O.98 -11.0! 1_!.96 257.6! 57,43 5 £ 21 283|.0 -15.23 114.42
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY
TOE 1.6705 TRA I.B792 TC3-2.J652 BAU .4845 _T 4252.5 _ 5_.4 _5 |555.4
_E -.0J6e RRA -.52_ Re5 .5365 r_,J .32892 RRT -.B506 ¢_r -._S55 RTr .9918
FOE 6,7495 FRA 8.6259 FC5-6.7422 8SP I2625 S_ 42?5.8 R23 .0'_87 RI5 -.9920
BOE 1.6706 BRA 1.9078 _5 2.3882 FSP -5405 SG3 4262.6 E£_Z 309.2 THA 175.17
LAUNO4 DATE DEC 1 _ FLIGHT TIME |92.00
F_LIOCENTRI{ CONIC OISTANC( 522.527
RL J47._ LAL -.00 LOL _.87 VL 27._14| GAL 5,46 AZL 87°00 HEA 230.64
RP 108,95 LAP -2.32 LOP 299.47 VP 57,_10 GAP 3.04 AZP 93.gO TAL 150.86 TAP
R( 97.236 GL Z0.57 GP 6.40 ZAL 44.92 ZAP I25.I6 (T$ 4._ ZN[ |_9._ ETE
PLANETOC(NTRI( CCNIC
C5 J7.045 VHL 4.I29 0LA 29.85 RAL 17.fH) RAO 6567.7 VEL ||.766 PTH 2.08 VHP
LNO4 AZI4TH LNO4 TIN_ L_ T[I_ IN| I_T [NJ _ |NJ Rf AS( |NJ A2MTH IN| TIN(
KJ.22 0 55 25 5755.72 -21.57 1gO.34 244.|2 68.8g | 55 59
99.78 5 12 34 _1242.J5 -2I .56 332,_ 244,1J 68.87 4 6 .36
IO0.O0 3 31 l 3183.23 -_.88 1_.55 244.64 70.L_ 4 24 4
JO_.(X) 2 _7 57 5_g.Se -20._ I3_.57 245.S6 67.54 5 52 27
_10.00 6 51 55 _15._0 -3_.93 6_.55 247.64 gO.26 7 15 29
|10.00 2 15 I4 _1430.05 -13.04 I20._5 2_8._8 57.44 3 |0 _4
DIFFERENTIAL CO_q[CTION_ NID-(,OJRSE EXECUTION ACCURACY
TOE 1._257 TRA 2.0769 7C5-2.2555 BAU .5377 _T 4572.5 _ 540.8 SG5 J417.0
ROE .O185 RRA -.3030 RC3 ._gO FMJ .33625 RRT -.8047 RRF -.8168 RTF ._2_
FOE 6.2952 FRA 8.1044 FC5-6.00_O 8SP |_24 _ 4604.2 R_5 .024! RI5 -.9925
1.82M BRA 2.09_9 _:3 2.2717 FSP -5053 _GJ 4595.3 S_2 5J9.6 1"HA 174.54
CREIff DETERMINATION ACCURAC_
ST 2524.2 SR 161.8 55 2914.3
CRT -.4954 CR5 .5558 CST -.9990
LSA 5855.4 HSA 162.8 SSA 11.6
EL| 2525.5 EL_ 140.3 ALF 178.]8
ARRIVAL DATE JUN J1 1969
1_3.55 EEC .16754 INC 3.O007 vl _O._[]7
21.50 RCA 107._4 APO 151.25 V2 34.788
J72.44 ZAC 87.19 ETC 166.45 CLP-JZS.4J
5.379 0PA .44 RAP 353.36 ECC 1.2805








ST 2720.7 SR J47.8 55 2792.Z
CRT -.2015 ORS .2438 CST -.9990
LSA 3897.7 NSk 167.2 5SA 11.7
ELI 2720.9 EL2 144.7 ALF ;79.37
LAUNCH OAT[ 0EC I 1968 FLIGHT TII_ 194.00 ARR|VAL OATE JUN 13 ]969
HELIOCENTRIC CONIC OISTAN(E 528.674
_L 147.50 LAL -.D(] LOt. 6_.87 VL 27.853 G_L ,_;_ AZL 86.96 _CA
RP 108.94 LAP -2.45 LOP 302.63 VP 37.571 GAP 5,44 AZP 91.80 TAL
RC 99.636 GL 20.50 GP 5.87 ZAL 44.47 ZAP 129.02 ETS 5.20 ZAE
PL4N(TOCENYRIC CONIC
C5 17.595 VHL 4.195 DLA 29.94 RAL
LNO4 ATHTH LN(H TII, I( L-I TII_
79.84 0 32 33 3772.31
1OO.16 3 17 31 3240.25
79.84 0 32 33 3772.5!
1130.16 3 17 31 3240.25
110.00 6 32 14 2628.8_
]IO.OD 2 17 0 3451.7J
DIFFERENTIAL CORRI[CTION$
TOE 1.966| TRA Z.Z691
ROE .0509 RRA -.2807
FOE 5.8489 FRA 7.6049
BOE 1.9668 _tA 2.2864
233.80 SM_ 129,49 (C( .16940 INC 3.0400 V1 30.207
150.40 TAP 24.20 RCk 107.55 APO 151.42 V2 34.786
156.92 ErE 173.58 ZAC 86.65 ETC 166.44 CLP-I29.27
TC3-2.3159 BAU .5483
Re3 .L_545 FAU .10765
FC5-5.2955 BSP 14919
BC5 2.5510 FSP -4662
18.21 RA0 6567.7 VEL I1.789 PTH 2.08 VHP 3.527 0P_ -.33 RAP 352.94 ECC 1.2896
IN| LAT IN| LONG IN| RT A,_ IN| A2'NTH IN| TII,_ PO (ST TIM IN| 2 LAT IN| 2 LONG
-21.47 |51.55 245.17 68.61 ! 55 25 3172.3 -24.19 143.58
-21.46 _12.19 245.16 68.60 4 11 31 2640.2 -24.17 I04.45
-21.47 151.55 245.17 68.61 I 35 E5 5172.3 -24.19 143.58
-21.46 I|2.19 245.J6 68.60 4 II 31 2640.2 -24.17 I04.45
°52.77 69.54 248.76 79.70 7 16 5 2028.8 -33.85 60.47
-10.98 12|.02 259.6_ 57.42 5 14 12 2831.7 -15.20 114.46
MID-COURSE EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY
SGT 4876.5 SGR 499.9 SG3 |302.5 ST 2892.6 SR 150.0 SS 2669._
RRT -.74_ RRF -.7610 RIT .9925 CRT .|Ol! CR$ -.D586 CST -,9991
,T_ 4gO2.| 1_3 .0207 RI3 -,9926 LSA 3935,4 MSA I71.4 SSA 11.9
._1 4891 .O SG2 5_.9 THA 175.59 ELl 2892.6 EL2 149._ ALF .30
LAUNCH DATE DEC I I9_8 FLIGHT TIlE l_._0 ARRIVAL DATE JUN |5 1969
I-_L IC(ENTRIC CONIC
RL 147.50 LAL -,_
RP IO8.94 LAP -2.5B
RE |O2.0_ GL _.57
PLAN_ TO(_ENTR I ( C_NIC
C3 18.210 Vt.e,. 4.267
LNCH AZNTH LI_.H TINIE
79.59 0 _2 55
100.41 5 21 45
79.59 0 52 55
100.41 5 21 45
110.00 6 55 2|
I IO.OO 2 go
OlrrERENTIAL COmTCTIO/S
TOE 2.1010 TRA 2.4(d)Z TC3-2.5_ _ .57_5
ROE .0811 RRA -._618 RE3 .2423 F_J .09709
rOE 3.4285 FRA 7.1424 FC5-4.6160 _qP |_SM
• 0£ Z.IOZ5 BRA 2.4740 (I(5 2.3655 FSP -4285
OISTANL_ 554.796
LQ. 68.87 VL 27.823 GAL 5.77 AZL _.92 H(.A 256.96 S#4A 129.42 ECC .17150 INC 3.0762 VJ 30.207
305.79 VP 57o5_ GAP 5.84 ATP _1.68 TAL I49.gO TAP 215.86 RCA 107.22 APO I5].61 V2 34,784
GP 5.40 ZAL 45.97 ZAP 152._O ETS 5._8 ZAE 1114.72 ETE 174.|0 ZAC 86.36 ETC 166.43 CLP-13Z.84
DLA _10.02 RAL IB.7B RAO 6567.7 V(L 11,815 PTH 2.09 VHP 5.688 DP_ -.92 RAP 352.75 ECC |.2997
L-I TII4_ INJ LAT INJ _ INJ RT AS( INJ AZINTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG
5786.45 -21.52 152,52 246.31 68.55 I 36 1 3186.4 -24.07 144.59
5242.11 -21.31 112._ 246.50 68.54 4 15 45 2642.! -24.06 104.54
57_6.45 =21.52 I52.3_ 246.5| 68.55 J 3_ 1 3186.4 -24.07 I44.59
5242.11 -23.51 1|_.27 246.30 68.54 4 15 45 2642.1 -24.O6 J04.54
2_IO.TF -52.65 70.44 240.9_ 79.|8 7 17 L_ 2040.6 -35.77 61.59
3455.78 -10.85 121.24 240,72 57.38 5 17 45 _J_55.6 -J5.06 114.69
NID-(.OJCS( EXECUTION ACCURACY ORBIT O(TERNIN_TION ACCURACY
_T 5151.5 _ 468.4 _d;5 |195.1 ST 3044.9 _ 163.5 55 Z552.6
RRT -._B_5 Ri_ -.6972 RTF .9925 CRT .5362 ORS -.2964 C$T -.999J
5172.7 R_5 .0|78 RI3 -.99_6 LSA 3972.8 HSA 175.5 SSA 12.0
S_I 5163.5 _ 540.0 THA 176.41 ELI _045.4 EL2 I53.9 ALF 1.D4
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH DATE DEC I 1968 FLIGHT TJ_4E lgS.00
H_LI(XENTRIC (.CN|C 01STANCE 540.893
RL 147.50 LAL -.00 LOL 68.87 VL 27.812 GAL 5.95 AZI. 86.89 NCA 240.|2 S#4A
RP I01.95 LAP -2.70 LOP 308.96 VP 37.554 GAP 4.25 AZP 9J.55 TAL |49.36 TAP
Re 104.441 GL 2O,ZO GP 4.98 ZAL 43.43 ZAP 15§.92 ETS 5.55 ZNE J32.73 (T(
PLANET(XENTRIC CONIC
C.3 18.894 VI..IL 4.347 0LA _10.07 RAL 19.41 RA0 6567.8 VI[L 1J.844 PTH
LNO4 42"NTH LNCH TZI,_ L-| TZNI£ IN| |.AT |NJ I,_ |NJ RT AS( |NJ
79,44 O 34 ZO 3798.52 -21.14 153.14 247.53 68.J0 | 37 58
100.36 3 23 18 3247.34 -2|.|2 112.58 247.53 68.09 4 19 25
79.44 O 34 20 3798.52 -21.14 153.14 247.53 68.|0 J 37 58
100,56 3 25 18 3247.34 -2|.|Z ||2.58 247.53 68.09 4 Jg 25
110.00 6 35 |0 2651.71 -32.48 7|.26 251.3| 78.72 7 19 22
110.00 2 23 58 3442.16 -|0.60 JZ|.59 241.89 57.3| 3 21 1
OXFFER[NT|AL CORf_CTICI_ NIO-C_LMS[ (_CUT|Oq ACCURACY
TDE 7.2247 TRA Z.6474 TC_,-2,_5 _ .6009 SGT 5394.Z _ 444,g _3 |094.J
ROE .I0_ RRA -.2451 RC3 .2230 FAU .08761 RRT -.6171 RRF -.6272 RTF .99"24
F0¢ 5.0245 FRA 6.705| FC3-4.0142 BSP 16765 _ 'J4|2.5 RZ3 .0154 R|3 -.9<_'25
BO_ Z.2_*74 _A 2.6587 EIC3 2.3790 FSP -_946 8GJ _MOJ .Z _, 349.5 TIM |77.07
ARRIVAL DATE JUN 17 1969
|29.34 EC( .17585 IN( 3.1099 VI 30.207
29.48 RCA 106.86 APO 151.83 V2 34.783
174.08 ZAC 86.32 [TC 166.40 CLP-136.15
2.10 VHP 3.862 OPA -1.37 RAP 352.78 ECC 1.3110








ST 3172.8 ,_ 182.9 SS 2435.2
CRT ,49GI CRS -.4594 CST -.999J
LSA 3999.7 NSA 179.5 SSA 12.7
(LI 3174.1 EL2 138.8 ALF 1.64
LAUNO4 DATE O(C 1 1968 FL|(44T TIME ZO0.O0 ARRIVAL DATE JUN 19 1969
HEL I(:X:[NTRIC CCNIC
RL |47.30 LAL -,00
RP 108.95 LAP -Z.B!
Re 106,844 GL 19.98
PLAMETO(ENTR|( C_NIC
C3 19.657 VHL 4.434
INCH A2t4TH LNCH TIME
79,40 0 _kS 40
100.60 3 ?,8 21
79.40 0 36 40
I00.60 3 _J_ EJ
110.00 6 37 58
Z10.00 2 26 33
DZFFER[NT|AL COq'RE.CT|ON5
TD( 2.3409 TRA Z.4154_, TC3-Z._ _ .6243
• ROE .|367 _A -.2305 RC3 .Z054 FAU .07_79
F0_ 4.84_NS FRA 6._O4_ Irc3-3o4703 BSP |75_"Z
BOE Z.3449 _A 2.8458 B(3 2.3753 FSP -_kS_2
OISTJU_E 546.9G3
68.87 VL 27.800 GAL 6.14 A_q. _,86
LOP 312.12 VP 37,543 GAP 4.66 AZP 9|.4J T4L
GP 4.61 ZAL 42.64 Z/_P 139.00 (75 5.71 Z/_
243.28 _ J_9.26 ECC .17645 IN(: 3.1415 VJ 30.207
J48.80 TAP 32.08 RC4 106.45 APO 152.07 V2 34.783
|_0.95 ETE 175.13 7kC 86.51ETC 166.38 ¢LP-139.21
OLA 30.08 RAL Z0.08 PAD 6_7.9 V[L 11.876 PTH 2.JJ VHP 4.048 OPA -1.67 RAP 353.07 ECC 1.3235
L-| TIME |NJ |.AT IN| _ IN| RT AS( IN| A214TH |NJ TIME FO (ST TIN |NJ 2 LAT IN| 7 LONG
_09.03 -ZO.gJ |53.B_ 248.84 67.86 ! 40 9 3_O9.0 -23.73 146.15
3255.54 -20.gO "|J3.09 248.84 67.85 4 22 37 2655.5 -73.72 105.41
58Og.03 -ZD.g| J53.BZ 248.84 67.86 I 40 9 3209.0 -23.73 146.15
Y'_53.54 -ZO._O 113.09 248._14 67.85 4 _ 37 _G55.5 -73.72 105.41
Z/M|.80 -3_.35 72.01 252.73 78.29 7 L_ 0 _061.8 -33.62 63.01
_430.77 -JO.Z8 |_.05 243.J2 57.,,"_Z 3 24 4 _850.8 -14.53 115.53
NZO-OOUA_ ()(EOJTJON ACCURACY CII_IT 0ETERNINAT|ON ACCURACY
S_T 5610.3 SGR 427.6 S_3 1001.0 ST 3261.5 SR Z04.7 SS 2322.5
RRT o.54_) _RF -.5931R1T .992"Z CRT .5998 CRS -.5660 CST -.9991
_26.6 R_ .0133 R13 -._K)23 L$A 4021,2 NSA 183.4 5SA 12.3
_l_J _t6J5.1 S_2 358.5 TH4 177.6_ EL! 3283.8 EL,?. 163.7 ALF 7.15
LAUNCH DATE OEC 1 1g_8 FLIGHT Till[ 207.00 ARRIVAL DATE JUN 21 1969
HELI(XENTRIC CONIC
RL 147.30 LAL -.00
RP 108.94 LAP -7.91
RC 109.246 GL 19.77
PLAN_ TOCENTRI C CONIC
C3 70.505 VHL 4.578
LN(J'I A274TH LKH TI14_
79.44 0 39 51
100.36 3 30 54
79.44 O 39 5J
I00.56 3 30 54
110.OO 6 40 42
110.00 2 29 13
DIFFERENTIAL CORR[CT|ONS
TOE Z.4306 TRA 3.0240 TC3-2.3459 BAU ._452
ROE .1623 RRA -.2174 RC3 .|Bg2 FAU ,070G0
FD[ 4.3053 FRA 5.9410 FC3-2.9807 BSP 18323
BO£ 2.4559 BRA 3.0318 BC3 2.3535 FSP -3337
LAUNCH DATE DEC I 1968
0IST4N(E 553.006
LOL 68.87 VL 27.787 GAL 6.36 AZL 86.83 H(A 746.44 SMA 179.17 ECC .17932 INC 3.1715 Vl 30.707
LOP 315.28 VP 37.536 G4P 5.08 ATP 91.27 TAL 148.71 TAP 34.65 RC_ 106.01 APO 157.33 V7 34.784
GP 4.28 74L 42.22 ZAP 141.85 ETS 5.87 ZAE 129.36 ETE 175.50 ZAC 86.89 ETC 166.36 CLP-147.06
0LA 30.07 RAL 213.BO RA0 6567.8 VEL 11.91_ PTH 2.17 VHP 4.246 0PA -1.85 RAP 353.44 ECC 1.3375
L-I TIME INJ L_T INJ LONG INJ RT ASC INJ AZ_4TH INJ TIN[ PO CST TIN INJ 7 LAT INJ 7 L(_G
5818.08 -L_O.64 154.58 230.74 67.63 1 43 29 3218.1 -23.49 146.73
3266.61 -20.63 II3.BO 250.23 67.62 4 25 _1 2666.6 -73.48 106.15
_18.08 -70.64 154.58 230.24 67.63 I 43 29 3218.1 -23.49 146.73
3266.61 -20.63 113.80 230.23 67.62 4 25 21 2666.6 -73.48 106.15
7671.18 -32.21 72.71 254.24 77.90 7 75 14 207_.7 -33.55 63.73
3461.51 -9.88 1_Z.63 244,42 57.1J 3 26 55 2861.5 o14.15 116.13
MIO-C(XJRS[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
5_T 5803.1 ,%R 415.5 ,%3 916.0 ST 3573.1 SR 276.7 SS 2715.4
RRT -.4693 REF -.4773 RTF .9919 CRT .6680 CR5 -.6364 CST -.9991
_R_ 5817.9 R_3 .0113 R13 -.9920 LSA'4037.6 NSA 187.7 5SA 17.4
5_I 5806.4 SC_ 366.7 THA 178.07 ELI 3376.5 EL.Z 168.6 ALF 2.58
FLI_T TIME 204.00 ARRIVAL DATE JUN 23 1969
HELIOCENTRIC CONIC
RL 147.50 L._L -,iX)
RP 108.94 LAP -3.00
RC 111.643 GL 19.42
PLANETOCENTRIC C_N|C
C3 _1.448 VHL 4.631
LNCH AZNTH LNCH TINE
79.56 0 43 51
100.44 3 32 58
79.56 0 43 51
100.44 3 32
II0.OO 6 44 20
110.00 2 31 39
DIFFERENTIAL CORRECTIONS
TD_ 7.5547 TRA 3.2172 7C3-2.3090 BAU ._10
ROE .1874 RRA -.2054 RC3 .|741 IrAU .0_30_
FOE 3.9904 FRA 5.6J14 FC3-2.5467 8SP 199<X_
BOE 2.5616 _'A 3.2237 6C3 2.3156 FSP -)0(55
0ISTANCE 559.020
L(3L 68.67 VL 27.773 GAL 6.60 A2'L 86.80 HC4 249.60 SMA 129.07 ECC .18747 |N_ 3.2000 Vl 30.207
LOP 318.45 VP 37.5_7 GAP 5.30 AZP 91.12 TAL 147.58 TAP 37.19 RCA IO5.52 APO 152.63 V2 34.785
GP 3.98 ZAL 41.56 TAP 144.51 ITS 6.04 7AlE |27.93 [TE 175.81 ZA( 87.46 ETC 166.34 CLP-144.71
0LA 30.03 R/u,. 21.56 RAD 6567.9 VEL J|.951 PTH 2.13 V_P 4.455 0PA -!.91 RAP 354.03 ECC 1.3530
L-_ TIME |NJ I,AT |NJ LClqG _NJ RT AS( _NJ A_TH |NJ T|ME PO (ST T|M |NJ Z LAT IN| 7 LGNG
:3825.78 -20.33 154.82 251.71 67.41 I 47 37 3225.8 -73.72 147.20
_L_IO.30 °20.32 114.70 251.70 67.40 4 27 58 2680.5 -73.70 107.08
5825.78 -20.33 154.82 251.71 67.41 J 47 37 3L_'_5.8 -23.27 147.20
3280.30 -20.32 114.70 251.70 67.40 4 27 58 2680.5 -23.20 107.08
2679.98 -32.09 73.37 255.84 77.53 7 29 0 2080.0 -33.47 64.41
3474.30 -9.4J 123.32 245.77 56.99 3 29 33 _974.3 -13.69 J16.84
MIO-CCUR_NE EXECUTION ACCURACY CROIT DETERNINATION 4CCURACY
,%T 5974.9 S(,R 407.3 ,%3 938.7 ST 3449.0 SR 248.1 55 2113.9
RRT -.3930 RRF -.4019 R1T .9916 CRT .7143 CRS -.6845 CST -.9991
SC_ 5988.7 R_3 ,0094 R13 -.9916 LSA 4048.4 MSA 190,9 554 17.6
SGI 5977.0 _ 374.1 THA 178.45 ELl 3453.6 EL2 173.4 _LF 7.95
303
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69'
LAUNCH DATE DEC 1 I968 FLIGHT TII4E 206,00 ARRIVAL DATE JUN _5 2969
HELIO(ENTRIC CONIC
RL |47.50 kkL -.OO LQ. 68.87 VL
RP 108.93 LAP -3.08 LOP 321.61 VP
RC J14.042 GL |9.09 GP 3,72 7AL
PLANETOCENTR|C CONIC
C3 22.497 VHL 4.743
LNCH ATNT_ LNCH TIME
79.77 0 48 34
100.23 3 34 35
79.77 0 48 34
IO0.23 3 34 35
110.00 6 48 28
110,00 2 35 51
OIFFERENT|AL _CT|ONS
TOE 2.6573 TRA 3.4187 TC3-2.2526 BAU ,679_
ROE .2116 RRA -.1943 RE3 .1598 F_U ,055_
FOE 3.7091 FRA 5.3J93 FC3-2.J534 BSP |9526
BOE 2,66fl8 8R4 3.4242 6(3 2,2f)83 FSP -L_
0|STANCE 565,004
27.759 GAL 6,85 AZL 86.77 ;,_A 252.77 S_44 128.97 ECC .1859! INC 3.2273 v! 30,207
37.518 GAP 5.93 AlP 90.96 TAL 146,94 TAP 39.70 RCA 105.00 APO |52.95 V2 34.787
40.87 ZAP 146.99 [TS 6.22 ZAE 126,63 ETE 176.06 ZAC 88.|9 ETC 166.34 CLP-147.J8
DLA 29,96 RAL 22.35 RA0 6567.9 EL 11.995 PTH 2.14 _ 4,675 0PA -1.87 RAP 334,77 £CC 1.3702
L-I TIME IN| I.AT IN| L_ IN| RT A,_p_ IN| AZMTH IN| TIME PO (ST TIN IN| Z LAT IN| _ LONG
3832.40 -19,99 15fl.16 2fl3.26 67.20 | f12 26 3232.4 -22.90 147.57
3296.98 -19.97 115,77 233.25 67.19 4 29 32 2697.0 -22.89 |O8.|B
3832.40 -19.98 |55.|6 253.26 67,_ I 5_ 26 3232,4 -22.90 147.57
3296.98 -19,97 lift.77 253.25 67.J9 4 29 32 2697,0 -22.89 108.J8
2688.30 -31.96 73.98 257.53 77.18 7 33 |6 2088.3 -33.40 65.05
3489.07 -8.86 124,11 247,|7 36.85 3 32 O 2889.J -|3.16 117.66
MI0-COURSE EXECUTION ACCURACY CRBIT DETERNINATION ACCURACY
_T 6131,4 SGR 402.1SG3 769.2 ST 3514.8 SR 268.2 5S _OZO.9
RRT -.3LP'Z3 _ -,5_,78 RI"F .9912 CRT .7467 CRS -.7184 CST -.999|
6144,5 R23 .007_ RJ3 -.];)_J)12 LSA 4058.5 N$A |94.5 554 12.7
SG| 6|32.8 ,g_ _10.5 THA 178.78 ELl 3520.5 EI._ 178.1ALr 3.27
LAUNCH DATE DEC J 1968 IrL|(_AT TIME 208,00 ARRIVAL DATE JUN 27 1969
HELIOCENTRIC CCNIC
RL 147.50 LAL -.00
RP |08.93 L_P -3.16
RC 1|6.435 GL I8.74
PLAMET<XENTRIC CONIC
C3 23,663 VHL 4._5
LNCH AZHTH Lf_H TIME
80.06 0 54 2
99.94 3 33 4|
|00.00 3 44 46
IO0.O0 3 27
110.00 6 33 4
110.00 2 33 50
DIFFERENTIAL CCI_ECTIONS
TO(: 2.7537 TRA 3.6240 T(3-2.1883 I_ .6_31_
ROE ,2334 RRk -.1833 RC3 .1464 FAU .04971
FOE 3.4487 FRA 3.0312 FC3-1.8J88 8SP ZOO74
2.7637 8RA 3.6286 _3 2.1932 FSP -2581
DISTAN(E 570.955
LOL 68.87 VL 27.744 GAL 7.13 AZL 86.73
LOP 324.78 VP _7,509 GAP 6,37 42_ 90.79 fAL
GP _,49 ZAL 40.|6 ZAP J4P,3| ETS 6,42 2AE
255.93 S_ 128.87 ECC ,|8967 INC 3.2538 V| 30.207
|46.27 TAP 42.J9 RCA 104.43 APO |53.3| V2 34.790
I25._10 ETE 176.28 ZAC 89.07 ETC J66.33 CLP-149.49
OLA 29.88 RAL 23.I8 RAO 65(dJ.0 V_L IZ.043 PTH 2,15 VHP 4._;IO7 OPA -|.74 RAP 355.63 ECC |.3894
L-I T_NE _NJ L_T _NJ LONG JNJ RT A_ IN| A214TH _NJ T_ME PO CST T_N IN| 2 LAT IN| 2 LONG
3837.76 -19.6! l_S._ 254.88 67.00 ! 57 59 3237.8 -22.35 |47,83
3316.26 -19.59 117.03 2_4.87 66.98 4 30 58 2716.3 -22.54 I09.48
3287.30 -20.33 J1_.2! 255.20 67.EO _ 39 33 2687.3 -23.|9 |O7,_8
334_ .gfl -18.87 118.61 254.54 66.38 4 23 20 2742.0 -21.9J 1|! .13
Lx6_.28 -31.84 74.57 2_9.30 76.85 7 38 O 2096.3 -33.3_ 65.66
3505.75 -8.24 IZfl.O0 248.63 56.71 3 34 J6 2_05.8 -12.56 118.57
Ml0-_ [_CUTION ACCURAC_ ORBIT DETERNIN_TION ACC_AC_
SGT 6Z67.7 SGR _.0 -%3 7_5.7 ST 3564.3 SR 287.J ss 19_0.?
RRT -.2523 _ -,_563 RTIr .9907 r..RT .7703 CRS -.7432 CST -.9991
6280.4 R_3 ,0058 R13 -,9907 LSA 4059,0 NSA J97.9 SSA 12.7
SGI 6_.68.5 $62 _k_.| THA 179.08 ELI 3571.2 EL2 182.7 ALF 3.56
LAUNCH DATE DEC l l_8
HI[L|OCENTRIC CONIC
RL 147.50 LAL -.00
RP 108,9] LAP -3.22
RC 118.823 GL 18.35
PLANETCX:ENTRIC CONIC
C3 24.96_ VHL 4.996
LNCH AZNTH LNCH TIME
80.43 I 0 16
99.57 3 38 14
IO0._0 4 2 52
100.00 3 16 19
lID.IX) 6 38 4
110.0o 2 37 37
FLIGHT TIME 2|0,00 ARRIVAL DATE JUN 29 !969
o IFFE/q[NTIAL r.ot/Ec TION$
TOE 2.8471 TRA 3.8376
ROE .258B _A o.1728
FOE 3.2130 rRA 4.8|08
BO( 2.85_ BRA 3,8415
LAUNCH OATE DEC 1 1_
0ZSTAN_E 576.870
LC_. 68.87 VL 27.728 GAL 7.43 AZL 86.72 PICA 259.09 ._A 128.76"ECC .19375 INC 3.2795 V! 30.207
LOP 327.94 VP 37,5Ol GAP 6.83 AZP 90.62 TAL 145.38 TAP 44.66 RCA |03.8| APO |53.70 V2 34.794
GP 3,28 _AL 39,42 ZAP J51.49 ETS 6.64 ZAE 124.47 ETE _76,46 ZAC 90.07 ETC |66.33 CLP-!5!.67
IrLIG'IT TINE 212.00
OLA 29.76 RAL 24.03 RAO 6568.0 _IEL 12.097 PTH 2.17 VHP 5.150 DPA -I .53 RAP 356.62 ECC !.4|08
L-I T;N[ IN| I.AT IN| L_NG IN| RT AS( IN| A2_4TH IN| TIN( PO CST T_M |NJ 2 LAT IN| Z LONG
384|.79 -19.19 155.50 256.57 66.80 2 4 18 3241.8 -22,16 147.97
3338.45 -|9,17 !18.49 256.36 66.79 4 31 53 2738.5 -22,15 110.97
3253.39 -21.19 113,06 257.45 68.41 4 57 5 2653.4 -23.94 |05,34
3402.08 -17.|9 I22.29 255.63 65,16 4 13 2 2_O2.1 -20.40 l|4.96
2703._ -31,72 75.J4 _1.16 76.54 7 43 8 2104.0 -33.25 56.25
3524.28 -7.55 125,99 2_0,14 56.56 3 36 21 2924.3 -11.89 1_9.59
NIO-CCUR_ EgECUTION ACCURAC_ ORBIT 0ETERNIN_TION _CCURACV
TC3-2.11Z8 BAU .?065 SGT 63t_9.0 SGR 397.6 SG3 648.3 ST 3602.4 SR 304.6 SS IB_6.3
RE3 .13_ FAU ,04403 RRT -.|BflZ _ -.1_82 R_F .9903 CRT .7879 ORS -.7618 CST -.999!
FC3-1,52_0 B,_:_ 20568 _ 6401.3 R_3 .0041RI3 -._J03 LS_ 4054.4 N$A 201,1 SSA 12.8
_C3 2,1170 _SP -£376 _J 638_,4 _ _JO.6 THA 178.34 EL1 36t0.4 EL2 ]87,_ ALF 3,8_
ARRIVAL DATE JUL | 19_9
HELI_ENTRIC CONIC O|$TAN(E _8_.748
RL |47.50 LAL -.00 LOL 68.87 VL 27,71! GAL 7.75 AZI,. 86.70 HC_ _2.25 _4A 128.64 ECC .]9820 IN_ 3.3047 V| 30.207
RP 108.90 LAP -3.27 _ 331,11 VP 37.493 GAP 7.L_9 A2P g0.45 TAL 144.87 TAP 47.12 RCA 103,15 _PO 154.14 V2 34.798
R_ 121.208 GL 17,_4 GP 3.09 ZAL 38.6674P 153,55 £TS 6.882_ 123.35 ETE 176,63 ZAC 9J.20ETC |66.33 CLP-]53.7_
PLANET<_ENTRIC CONIC
C3 26.410 VHL _,139 0L_ 29.6_ RAL 24.90 R/IO 6_,I M[L 12.157 PTH 2.I8 _HP 5,406 OPA -l.25 RAP 357.71 ECC 1.4346
LNO-I A2_4TH LNCH TINE L-I TIME INJ I.AT JNJ LONG INJ RT A_ INJ A214TH INJ TINE PO CST TIN INJ 2 LATINJ 2 LONG
_0.89 ] 7 16 3844,44 -J8.73 155,44! 2_.32 66.61 2 11 20 3244,4 -21.74 148,00
99.11 3 36 11 3383,6_ -18.72 IZ0.1_ 2_1.32 66.60 4 32 15 2763.7 -21.72 112.67
100.00 4 16 14 3233,63 -21.63 111,_ 259.59 £8,85 3 10 9 2635.6 -24,31 104.15
100.00 3 9 35 3447.70 -15.87 125.03 2_6.9_ 64.33 4 7 23 2847,7 -19.19 117.81
ll0.00 7 3 _ 2711.51 -3i._O 7_.?0 263,09 76,23 7 48 38 2111.3 -33.17 _.82
I|0.OO Z 39 11 3344.38 -15.78 IZT.0_ 251.69 _6.42 3 38 16 _944,6 -11,15 120,60
OIFFEMENTIAL CORR_CTIOI_ MlO--_ [_ECUTZON ACCILIRACY ORbiT DETERMINATION ACCURACY
TOE 2.9383 TRA 4,0611TC_-2,1_72 8AU ,71_0 8r_T _4_)6.B _ _)7.1 _G3 _96,3 ST _0,4 SR 320.6 S$ J767,J
ROE .2820 RRA -.1621RC3 .1214 F,_UJ .03883 RRT -.1213 _ -,1231 R1T' ,_98 CRT ,8012 CRS -,7760 CST -.999!
FOIE 2.9_J4 FRA 4.5933 _C_-l.2729 _qP 21013 _ 6_09.0 R_J .00_ RI3 -.9898 LSA 4045.1NSA 204.2 SSA 12.B
BOE 2.95Z0 BRA 4.0644 _k_3 2,0_08 FSP -2188 $61 6497.0 Sr_Z _J4.2 THA 179.57 ELI 3639.5 EL2 |91,4 ALF 4,06
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-693
LAUNCH DATE DEC ] 1968 FLIGHT TIN| 214.00 ARRIVAL DATE JUL 3 J969
H(LIOCENTRI C CONIC
RL 147.50 LAL -.00
R1P 108.89 LAP -3.32
RC 123.581 GL 17.51
PLAMETOCENTR IC CONIC
C3 _8.D25 VHL 5.29A
LNO.I AZHTH LNCH T_14[
61.44 ! 15 10
_.56 3 35 2'3
1OO.OO 4 28 22
100.00 3 4 5?.
110.00 7 9 9
110.(30 2 40 35
0|STANCE 588.585
LOL 6a.67 VL 27.694 GAL a.J0 AZL 86.67 H¢_ 265.42 SNA 128.52 ECC ,20303 ZNC 3.3295 V! 30.207
LOP 334.Z8 VP 37.485 GAP 7.77 AZP g0,Z7 TAL 144,|4 TAP 49.56 RCA 102.43 APO 154.62 V2 34.803
GP 2.92 ZAL 37.1J6 ZAP 155.49 ETS 7.J5 ZAE 122.7l ETE 176.78 ZAC 92.42 ETC 166.33 CLP-155.66
OLA 29.48 RAL 25.79 RA0 6568.! _qEL 12.223 PTH 2.20 _P 5.676 OPA -.91 RAP 358.90 ECC 1.46|2
L-| T|NE |NJ I.AT ZNJ LO_ |NJ RT AS_ IN| AZNTH IN| T|NE PO CST TIM IN| 2 LAT IN| 2 LONG
3845.27 -18,24 155.3t_ ;_0.]4 66.44 2 19 15 3245.3 -21.28 147.87
33_.34 -18.23 122.05 260.J4 66.42 4 31 56 2792,3 -21.26 !14.60
3222.7P -21.95 lll.lO _1.75 69.18 5 22 5 2622.8 -24.58 105.29
3490.06 -14.60 127.54 258.38 63.62 4 3 2 2890.1 -18.03 120.42
2719.01 -31.48 76.25 265.10 75.92 7 54 28 21J9.0 -33.09 67.59
3566.59 -5.95 128.23 253.30 56.28 3 40 2 29,66.6 -10.34 121.89
ORBIT DETERttINkTION ACCURACY
ST 3653.6 SR 535.1 SS 1695.6
CRT .8115 CRS -.7872 CST -.999l
LSA 4036.5 NSA 207.0 SSA 12.8
ELI 3665.7 EL2 195.3 ALF 4.27
OIFFERENTIAL CORI_EC TI(_NS
TDE 3.0326 TRA 4,2997 TC3-J .9279 BAU .7235
ROE .3052 RRA -.1511 RC3 .1097 FAU .03386
FOE ;_.8106 FRA 4.4066 IRC3-1.0461 g_ :j 21332
BOE 3.O480 _qA 4._024 BC3 l .9311 FS ° -21X_
MZ0-COURSI[ E]_CUTIOI ACCURACY'
SGT 6596.7 S_ 397.3 S_3 549.8
RRT -.0599 RRF -.0605 RTF .9894
S_ 6608.6 _3 .0010 213 -.9894
SGI 659(5.7 _ 396.6 THA 179.79
/..AUNCH DATE DEC I 1968 FLIGHT TINE 216.00 ARRIVAL DATE JUL 5 1969
HELIOCENTRIC CONZC
RL 147.50 LAL -.OO
RP 108.87 LAP -3.35
RC 125.948 GL 17.O5
PLANE TC_ENTRIC CONIC
C3 29.830 V_ 3.462
L.NCH AZNTH L.NO.I TII4[
62.J2 J 24 2
97.88 3 33 43
JOO.DO 4 39 54
100.00 3 0 32
110.00 7 J5 8
110,00 2 41 47
Ol STANCE 594.375
LOL 68.87 Vi. 27.677 GAL 8.48 AZl. 26.65 _ 268.58 SNA 128.40 ECC .20827 INC 5.3541 VZ 30.207
LOP 5_7.45 VP 37.477 GAP 8.27 AZP g0,08 TAL 143.40 TAP 51.98 RCA ]01.66 APO 155.|_ V2 34.808
GP 2.77 ZAL 37.09 ZAP |57._14 [78 7.46 Z_ |21._5 27(_ |76.9I ZAC 93.74 ETC 166.34 CLP-f57.50
DLA 29.31 RAL _6._J RAO 6568._ VI[L |_._96 PTH 2.21 VHP 5.cJSg DPA -,50 RAP ,16
L-Z T_NE IN| LAT IN| _ IN| RT ASC IN| AZI4TH IN| TZME PO CST TIN IN| 2 L4T
384._.95 -17.7_ 154,_ 262.0_ 66.27 2 28 6 3244.0 -20.78
3424.87 -17,70 124,_ _62.02 _6._ 4 30 48 2824.9 -EO.76
3212,79 -_,|9 1J0.43 _=t_._6 69.44 5 _3 27 2612.B -24.79
3531.27 -13.34 129.95 259.87 63.00 3 59 25 2931.3 -t6,86
2726.54 -31,35 76,BO 2'_7,J8 75,6_ B O 54 2J26,5 -3_,OJ
3590.28 -5.05 1_.47 254.95 56.15 3 41 38 2990.3 -9.47
DIFFEJqENTIAL (J:RR_C TI(3N_
TO( 3.12"_0 TRA 4.546,4 TC3-1 .B275 BAU .7299
ROE .3284 I_A -.1394 Re3 .O_7 F/M,I .O2957
FO( 2.6352 FRA 4.2529 FC3 -.8581 BSP 21707
BOE 3.1392 BRA 4.5485 _(:5 1.8302 FSP o1855
NID-CO,IRSIE [_CUTICN ACCURACY
RRT -.0017 RAT" -,0013 R1T .9889
SGtB 6692.1 R_3 -.0004 213 -.9889










ST 366_.6 SR 348.2 SS ]626.2
C,,RT .8|96 CRS -.7960 CST -,9992
LSA 4017.9 MSA L_9.5 SSA 12.8
ELl 5674.7 EL2 198.8 ALF 4.47
'LAUNCH DATE DEC I 1968 F'LIGHr TI_E 218.00 ARRIVAL OATE JUL ? J969
HELIOCENTRIC CONIC
RL 147.S0 LAL -.OO LOL 68.87 VL
RP 108.85 LAP -3.38 LOP 340.62 VP
RC 128.306 GL 16.58 GP 2.64 ZAL
PLAMETOCENTR_C CONIC
C3 _1.8_ VHL 5.644 DLA 2_.11RAL
LNO_ A?NTH LI_H TIME L-I TINE INJ LAT
82.93 1 34 9 3839.57 -17.16
97.D7 3 30 51 3462.19 -17.14
lOO.OO 4 S_ 4 3204.89 -22.37
JDO.OO 2 56 38 3572.11 -J2,07
110.00 7 21 22 2734.19 -31.22
llO,OO 2 42 49 3615o57 -4.09
DIFFERENTIAL CCIRt_ECTIONS
TO( 3,2120 TRA 4.BO77 TC3-1.7_07 BAU .7337
• 35J6 RRA -.1270 Re3 .0882 rAU .D2561
FOE 2.4769 FRA 4.0783 FC3 -.6961 8SP 22049
BOE 3,E312 BRA 4.B094 BC3 1.7230 FSP -1716
LAUNCH 0ATE DEC 1 1968
OZSTANCE _00.J14
27.659 GAL B.89 AZL 86.62 1,4CA 271.75 SMA 128.28 ECC .2J397 INC 3._787 Vl 3O.?O?
37.469 GAP 6.79 A?P 69,90 TAL 142.65 TAP 54.40 RC4 ;00,83 APO 155.73 V2 34.6J5
36.29 2AP 159.10 ETS 7.80 ZAE 121.26 ETE 177.04 ?AC 95.13 ETC 166.33 CLP-J59.26
27._0 RA0 6568.3 VEL 12.378 PTH 2,23 VHP 6.257 DPA -.05 RAP 1.50 ECC J.5242
ZNJ LONG ZNJ RT A._ IN| A_TH IN| TIt_ PO C$T T_ INJ 2 LAT ZNJ 2 LONG
154.40 263.96 66.11 2 38 8 3239.6 -20.24 147.02
126.71 263._5 66.10 4 28 34 2862.2 -EO.23 J19.34
109.94 266.21 69.64 5 44 29 2604.9 -24.94 ;02.09
J32.31 26|.43 62,44 3 56 10 2972.1 -J9.66 J25.36
77.35 269.34 75.32 8 6 56 2134.2 -32.92 68.54
J_O.80 256.64 56.03 3 43 5 3015.6 -8.53 J24.52
MID-C, OJR._ EXECUT|O_ ACCURAC_ ORBIT OETERM|NATION ACCURACY
SGT 6754.j SGR _1_,9 SG3 468,5 ST 3666,B SR 359,7 SS 156J.8
RRT .0542 RRIr .0554 RTF" .9885 CRT .8261CRS -.8032 CST -.9992
SG_ 6765.8 R_3 .0017 R13 .9885 LSA 3996.2 NSA E11.7 SSA ;2,7
-%1 6754.| _ 39_.3 THA .J8 EL) 3678.9 EL2 202.] ALF 4.65
FLIGHT TII4E LwZO.O0 ARRIVAL DATE JUL 9 J969
HELI<_ENTRIC CO4IC
RL 147.50 LAL -,130
RP 108.83 LAP -3.39
RC 130.653 GL 16.09
PLANET(XENTRIC CONIC
C3 34.121VHL 3.841
LNCH A2'NTH I..NCH TIME
83.94 J 45 57
_6.O6 3 26 21
JOO.OO 5 1 57
1OO.OO Z _3 E
;lO.00 7 27 48
110.OO 2 43 40
DISTANCE 605.797
LOL 68,87 VL 27,640 GAL 9.33 AZL 86.60 HC.A 274.91SHA 12B,15 ECC .22016 INC 3.4033
LCP 343.79 VP 37.462 GAP 9.34 AZP 89.71 TAL 141 ,go T_P 56.82 RCA 99.94 APO 156.37
GP 2.51 ZAL 35.48 ZAP l_0.79 ETS B.20 ZAE 120.63 ETE 177.16 ZAC 96.59 ETC 166.32
OI.A _,90 RAL 28.52 RAO 6568.3 VEL 1_.470 PTH 2.26 VHP 6.573 DPA .45 RAP 2.90
L-| TINE _NJ I.JIT IN| _ IN| RT AS(: IN| 4214TH IN| TI_4E PO CST TIN _NJ 2 LAT
38:10.67 -16.56 153.47 265.95 65.97 2 49 47 3250.7 -19.67
3505.78 -16.55 12_3.65 2'65._4 65._6 4 24 47 _J05,B -19,66
319_.70 -22.52 IO9,54 LP_8,51 69.81 5 55 16 2598,7 -25.07
_12._¢J -lO.T't' 1.._.65 _.03 61.95 3 53 15 3013.0 -14.44
2742.O_ -31.08 '_'._ 27J.55 75.00 8 13 30 2142.0 -32.83
_42.43 -3.07 1.3#._1 2_.37 55._4 3 44 23 3042.4 -7._
DIFFERENTIAL COeRE CT I CIN.S
TOE 3.3033 TRA 3.O83_ TC3-1 ._ BJPd .7_M7
,3750 R_A -.1157 Re3 ,0782 FAU .O2195
FDE 2,3343 FRA 3,941J FC3 -,5_70 89P L_234J
60E 3.3249 8RA 5.0_7 BC3 1.6106 FSP -1587
NID.-COUR$[ [)_'CUTIO,,I kCO, JgACV
• ;T 811J8.9 _ _;'.9 _.,3 433.4
• RT .1078 _ .1097 RTT .9882
M30.6 _3 .00_ RJJ .9882













ST 3663.B SR 369.8 SS 1502,3
CRT .8313 CRS -.8091CST -.9992
LSA 3971.3 NSA 213.6 S$A |2.6
ELI 3676.7 EL2 204.9 ALF 4.81
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691
LAUNCH DATE DEC Z 1968
HELIOEENTRIC C(_q | C
RL 147.41' LAL -.00
RP I07,55 LAP 1.63
RC 87.555 GL Z.D9
PLANE TOCENTRXC CONZC
C3 340.4|7 VHL 18.450
LNCH AZNTH LNCH T|NE
9O.OO 6 24 Z
90.00 J9 25 41
100.00 7 47 Z3
IOO.OO 20 45 1
110.00 9 0 14
liD.DO ZJ 48 40
IrLI_T TIN| 70.00
0ISTAI_E I28.758
LOL 69.89 VL 15.742 GAL Z9.81 AZL 87.17 HCA 35.28 ,SNA
LOP IO5.13 VP 30.264 GAP -51.77 AZP 87.69 TAL 171.48 TAP
GP -.43 7AL 63.9_ ZAP 34.89 rTS 477.87 ZAE 132.47 ETE




DLA 4.Z7 RAL 4,60 RAO 657|,9 VEL ZJ.4M PTH 3.21VHPZ8.856 OPA -IS.I|
L-| TIN| IN| LAT |NJ L(_NG IN| RT AS( IN| AZNTH IN| TIN| FO (ST TIM
2935.95 -28.24 91.76 271.20 87.83 7 12 58 2335.9
5314.43 17,40 24|.38 2_.7| 82.55 _0 54 15 4714.4
_7.11 -29.83 72.06 271.27 87._1 8 31 50 2067.1
5058.50 28.97 Z"_'_.33 266.47 8Z.30 22 9 19 4458.5
2439.14 -_4.14 54,9"Z 271.44 88.Z3 9 40 53 1839.1
4859.24 33.25 206.50 2155.76 81o55 23 9 39 4259.2
D|FFERENTIAL CCRRECTICNS NIDoCCURS( [_ECUTZOM ACCURACY
TOE -.8981 TRA-Z.1450 TC3 -,J102 BALI .5033 SGT 830.3 _ 455.3 _3 24o2
ROE-1.2997 RRA .6695 RE3 -.009| FAU .01|16 RRT -.0344 RRF .O30S RTF -.6224
FDt[ .3809 FRA .7409 FC3 J.0"284 BSP 1998 _ .947.0 RL_ .O00J RJ3 .5224
1.5798 BRA 2.24710 8(:3 .|106 FSP -49 SGJ 830.5 SGZ 455.1 THA 178'46
LAUHCH DATE DEC Z1_ FLIGHT TINE 7_.00
_I[LZ_[NTRIC (_NIC OX_TANCE j34o_3
RL J47.47 LAL -.00 LOL 69.89 VL 16.534 GAL _.3_ AZL 87°1| HE4 38.52 SNA 86.94 [C( .77536
RP 107,55 LAP 1.80 LCP |08.37 YP 30.620 GAP -49.46 AZP 87.74 TAL 170.57 TAP Z09.09 RCA 19.53
RC 85.393 GL 2.38 6P -,44 ZAL 62.63 ZAP 33._ [T$ 17"1.91 ZAE 132.40 ET[ 186.31 7AC 57.67
PLAN[TC_ENTRIC CONIC
C3 312.534 VPtL 17.679 OLA 5.07 RAL 5.74 RAO 6571.8 MEL ZD.8_9 PTH 3.18 VHP 27.823 OPA -17.60
LNO4 ATI4TH LNCH T|N[ L-I T_NE _NJ I.AT ZNJ LCN6 |NJ RT AS(: |NJ AZNTH IN| TZN[ PO CST TIM
gO.00 6 22 34 2931.35 -_._ 9_.89 272.02 87.27 7 11 45 Z351.3
90.O0 19 _6 13 5279.75 27.07 238._0 L_6.73 81.34 21 4 15 4679.7
IO0.OO 7 46 18 2681,27 -29.79 73.11 L=_'Z,11 87.39 8 30 59 2D81o3
|00.00 _ 55 JZ 50Z5.06 _.64 219.90 Z66.45 8J.06 22 J8 57 4425.1
110.00 9 0 J 24_0.55 °34.12 55.SJ 272.32 87.70 9 4052 1830.5
|10.00 21 57 58 482S.55 32.9J ZD4.16 _5.63 80.21 23 J8 27 4_*'_8.5
DIFFERENTIA_ CORRECTION5 H|D-OOURS_ E]_CUTZOM ACCURACY
7DE -.90_ TRA-Z,1630 TC3 -.1176 BAU .4934 _T 868,8 JW,R 46|.2 SG3 26.1
R0_-1.2003 RRA ._184 R(3 -.0104 FAU .011_0 RRT -.0345 R_" .0)07 RIT -.641_
rOE .3966 FRA .7883 FC3 -.0310 B8P 2139 _ 983.6 R23 .0001 R13 .641Z
8OE |.5503 BRA 2.2_O0 B(3 .1181 FSP -54 S_I 869.0 _ 4(=0.8 THA 178.54
|N( 2.8284 V| 30.211
APO 154.05 V_ 35.235
[TC J60.g5 CLP 34.89
RAP 323.57 ECC 6.6024








ST 343.6 SR 408.4 55 34|.8
CRT .7128 CRS .7753 CST .9939
L_A 593,0 N_t 223.4 SSA J4.O
EL| 495.4 EL2 198.7 ALF §|.84
ARRIVAL DATE FEB J2 1969
_e_ 2.8889 V! _O.2|1
APO 154.35 VZ 35.240
ETC 161.38 CLP 33,36
RAP 3_5.29 ECC 6.1433








5T 36|.1 SiR 413.3 SS 357.7
CRT ,7111CRS .776J CST .9937
LS_ 613.5 M$_ 2E_16 5SA 14.7
EL| 508.6 _L_ Z06.3 ALF 50.39
LAUNCH DATE DEC 2 J968 FL|GHT TIN| 74.00 ARRIVAL DATE FEB 14 1969
t_L |O_ENTR| C CONIC
RL 141'.41' LAL -.00
RP 107.5_ LAP 1.9_
RC 83,J58 GL 2.67
I_AI_ YOCENTRt C CON1 (;
C3 287.092 VHL 16.944
LNC,.I A?NTH LNOI TINE
90.00 6 ZO 56
90.00 19 46 36
100.OO 7 45 3
100.00 21 5 10
110.00 8 _9- 39
||0.(30 22 7 3
0IS1'AN(£ 139.773
LOL 69.89 VL |7.278 GAL 27.07 ATL 87.06 14CA 41.1'7 S_4A 88.40 ECC .74912 IN( 2.9414 VJ _O.21l
LOP 111.61 VP 31,102 GAP -41'.27 _?P 87.81 TAL 169.66 TAP 21|.43 RCA 22.18 APO 154.62 V2 35.245
GP -.46 7AL 61,33 TAP 31.85 [TS 177.94 ZAE |32.39 ET[ |86.72 7AC 59.33 ETC 16J.79 CLP 3J.85
DLA 5.86 RAL 6.84 RA0 6571.7 Vl[L 20.209 PTH








T0_ -,_)0-83 TRA-Z.1857 TC3 -'|2_3 BAU .4832
ROE-I.2_07 RRA .6_ RC3 -,0118 FAU .0|124
FOE .41_ FRA .7961FC3 -.0339 8SP L_274
801[ J.5216 BRA Z.273_ BC3 .1259 FSP -59
3.|5 VHP 26.805 DPA -|7.08 RAP 527.02 ECC 5.7248
IN| RT ASC |NJ AZN1'H IN| TIN| PO CST T|N IN| _ LAT |NJ 2 LONG
272.74 86.74 7 10 22 2366.0 -_8.30 85.29
266.69 8_.J5 21 |4 l 4644,8 75,05 228.|2
272.85 86.87 8 _9 58 21094.7 -29.86 65.30
266.37 79.83 L_Z _8 _| 439|.3 26.57 209.07
273.11 87.21 9 40 40 1861.2 -34.09 47.40
265.44 78.87 23 27 ! 4197.5 ]0.66 193.1|
NI0-CCURS_ E_ECUTION ACCURACY OR_;T DETERMINATION ACCURAC_
SGT 909.5 SGR 466.3 SG3 _8,1 ST 379.7 _q 4|7.7 SS 373.9
RRT -.0343 RRF .0_07 RIT -.6595 CRT .7096 CRS .7770 CST .9934
_(_ JO"_1.8 _3 -._ RJ3 .6S95 LSA 634.7 MSA 235.4 55A 14.5
5G1 909.4 _ 465.9 THA 178.63 ELI 522.4 EL| 213.9 ALF 48.83
LAUNCH DATE DEE 2 |968 FLIGHT TJN[ 76.00 ARRIVAL OATE FEB 16 1969
HELIOCENTR|C CCN|C DISTAl([ 145.4_0
RL 147.47 LAL -,00 L_L 69.89 VL 17.978 _AL 25.84 AZL 87.01 _ 45.0l Sl4A 89.87 ECC .72296 ZNC 2.9876 vJ 30.21|
RP |07.ill LAP 2.11 LCP |14.86 VP 31.30J GAP -45._0 A2'P 87.89 TAL J68.76 TAP 215.77 RCA 74._0 APO 154.85 V2 35.249
RC _O.975 GL 2.98 GP -.47 ZAL 60.07 ZAP 30,_ ETS ITr.97 |AlE J3_.46 ET_ 187.16 ZA_ 6; .O2 ETC J62.J9 CLP 30.36
PLAN[ TO_ENTR JC CONIC
C3 263.844 VHL |6._43 OLA 6.64 RAL 7.88 RAO 6_71 ._ V_L |g.62_ PTH 3.J_ W,IP 2_.830 0PA -|6.54 RAP 328,71' ECC 5.3422
LNO.t A21qTH LNO4 T_NE L-I TINE ;NJ LAT IN| LO_ |NJ RT AS( IN| AZI, ITH IN| TIME PO CST T|N |NJ Z LAT IN| 2 LONG
gO.OD 6 19 8 2979.94 -28.O9 94.97 773.37 86.23 7 8 48 2379.9 -28.31 86.3|
90,00 19 56 44 5_.4| _.25 233.9J L_6,58 78.97 _1 23 33 4609.4 24.46 225.70
|00.00 7 43 39 2707._8 -29.69 75.D4 273,49 86.37 8 28 46 2|07,4 -29.88 66.24
1OO.00 2J J4 54 4957,_1 27.83 215.O"Z 266.23 78.6| LP'Z 37 32 4357.2 25.97 206.7|
lJ0.O0 6 59 8 2471.15 -34.0_ 57.42 273.79 86.75 9 40 19 |871.J -34.12 48.17
110.O0 Z_ 15 55 476t5.21 32.10 |99.48 265.|9 7?.55 _3 35 21 4|66.7 _0.05 190.87
OIFFERI[NTZAL CORg[CTICN$ NI0-COURS_ E_[CUTION ACCURACY ORBIT DETERMINATION 4CCURAC_
TDE -.9130 TRA-2.ZD53 TC3 -.1331BAU .47|_ S_T _10.8 _ 470.? S(13 30.3 ST 398.9 SR 421._ SS 390.3
RCE-I,IS|0 RRA .6046 RE3 -.0|33 FAU .01|31 RRT -.0341RRF .0305 RTF -.6770 CRT ,708| CRS .7778 CST .9931
FEE .4289 FRA .6242 rE3 -,0311BSP 2433. SC_ 10(O.9 R_J -.0000 RI3 .6771 LSA 656.5 NSA 241.O SSA |4.7




JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69
LAUNCH DATE DEE 2 |968 FLIGHT TIM( 78.00 ARRIVAL DATE FEB 18 1969
HELIOCENTR|C CONIC
RL 147.47 LAL -.00
Re 107.50 LAP 2.26
ic 78.802 GL S.29
PLANETOCENTRIC CONIC
C3 242.579 VHL 15.57_
LNCN AZNTH LhlCH TIN_
90.00 6 17 11
9G.DO 20 6 39
1DO.D0 7 42 4
10(3.00 21 24 26
110.00 6 58 27
110.00 22 24 34
DISTANCE 151.256
LOt. 6g.69 VL 18.635 GAL 24.69 AZL 86.97 HCA 48.26 SHA 91.36 ECE .69700 INC 3.0269 VI 30.211
LOP 118.10 VP 31.885 GAP -48.24 AZP 87.98 TAL 167.87 TAP 216.13 RCA Z7.68 APO 155.05 V2 35.253
GP -.46 ZAL 58.87 ZAP 28.90 ETS 178.00 ZAE 132.61 ETE 187.61 ZAC 62,73 ET¢ 162.57 CLP 28.89
DLA 7.4t RAL 8.88 RAD 6571.4 VEL 19.076 PTH 3.98 VHP 24.887 DPA -15.97 RAP 330.53 ECC 4.9922
L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2993.17 -28.02 95.93 273.89 85.75 7 7 4 2393.2 -28.32 87.28
5173.67 25.76 231.41 266.42 77.81 21 32 53 4573.7 23.82 223.28
2719.33 -29.64 73.93 274.03 83.91 8 27 24 2119,3 -29.89 87.13
4922.73 27.34 212.57 2l_.03 77.41 22 46 29 4322.7 25.33 204.35
2480.35 -34.01 58.13 274,38 86,33 9 39 47 1880.4 -34.14 48.89
4734.48 31.61 397,14 264.68 76.24 23 43 28 4134.5 29.39 188.63
DIFFERENTIAL CORRECTIONS NID-COURSIE EXECUTION ACCURACY
TOE -.9202 TRA-2.2271 TC3 -.1414 BAU .4611 SOT 995.6 SGR 474.4 SG3 32.7
RDE-l.1412 RRA .5821RC3 -.0130 FAU .01137 RRT -.0331RRF .0301RTF -.6940
FOE .4439 FRA .8531FC3 -.0406 BSP 2344 _ 1102.8 R23 -.O00J R13 .6940
DOE 1.4660 BRA 2.3019 6C3 .1422 FSP -71 S_1 995.7 SG2 474.1 THA 178.83
LAUNCH DATE DEC 2 1966 FLIGHT TIME 80.00
HELIOCENTRIC CONIC DISTANCE 157.160
RL 147.47 LAL -.IX) LOL 69.89 VL 19.254 GAL 23.61 AZL 86,93 NCA §1,50 SNA 92,86 ECC .67136
RP 107.49 LAP 2.40 LOP 121.33 VP 32.233 GAP -41.37 AZP 88.09 TAL 166.99 TAp 2t8.49 RC4 30.52
RC 76.644 GL 3.62 GP -.30 ZAL 57.72 ZAP 27.45 ETS 178.02 ZAE 132.63 ETE 188.09 ZAC 64.46
PLAN[TOCENTRIC CONIC
C3 223.116 VHL 14.957 DLA 6.17 RAL 9.63 RAO 6571.3 VI[L 16.559 PTH 3.05 VHP 23.975 DPA -13.39
LNCH AZNTH LNCH TIME L-I TINE [NJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIME PC) C$T TXN
90.00 6 t3 2 3005.73 -27.96 96.65 274.32 65.30 T 5 8
90.00 ZO 16 23 5137.46 25.21 228.90 266.19 76.67 21 42 1
|0(3.00 7 40 20 2730.64 -29.58 76.76 274.47 85.48 8 25 50
100.00 21 33 47 4887.81 26.80 210.12 265.77 76.23 22 55 14
110.00 8 57 35 2488.86 -33.97 56.79 274.86 85._4 9 39 4
110.00 22 33 0 4702.35 31.06 194.79 264.52 74.95 23 51 23
DIFFERENTIAL CORRECTIONS N]D-COURg[ EXECUTION ACCt_ACy
TD( -.9458 TRA-2.2e46 TC3 -.1531BAU .4596 SGT 1054.7 Srdl 477.4 $63 35.3
R0(-1.1012 I_tk .55|14 RC3 -.0169 FAU .01136 RRT -.0680 _ .0_83 RTF -.7097
FOE .4853 FRA .8/M7 FC3 -.0441BSP 2225 $_B 1157.7 RZ3 -.D035 R13 .TogB
DOE 1.4516 BRA 2.3346 BC3 .1541 FSP -73 34t 1054.8 34;2 477.2 THA 179.09
ORBIT DETERNINAT|ON ACCORACY
ST 419.8 SIR 424.8_5 407.6
CRT .7071 CR$ .7787 CST .9929
LSA 679.7 MSA 246.2 SSA 14.9
ELI 551.7 EL2 228.5 ALF 45.48
ARRIVAL DATE FEB 20 1969
IN(: 3.0663 V1 30.211
APO 155.21 V2 35.253
ETC 162.92 CLP 27.45
RAP 332.30 ECC 4.6719








ST 446.6 SR 427.4 88 426.9
CRT .7tD0 CRS .7803 CST .9932
LSA 709.3 NSA 250.7 SSA 15.2
EL1 573.1 EL2 235,6 ALF 43.05
LAUNCH DATE DEC Z 1968 FLIGHT TINE 82.00 ARRIVAL DATE FEB Z2 1969
HELIOCENTRIC CONIC
RL 147.47 LAL -,OO
RP 107.48 LAP 2.53
RC T4.505 GL 3.96
PLANIETOCENTRIC CONIC
C3 205.240 VHL 14.326
LNCH AZMTH LN(H TIN E
90.00 6 12 42
90.00 20 25 55
IO0.OO 7 38 23
10(3.00 21 42 54
110.0D 8 36 33
110.00 22 41 14
OISTANCE 163.152
L_L 69.89 VL 19.835 GAL 22.58 AZL 86.90 HCA 54.75 SMA 94.36 ECC .64611
LOP 124.60 VP 32.605 GAP -39.58 AZP 88.21 TAL 166.1Z TAP 220.87 RCA 33.39
GP -.51 ZAL 56.62 ZkP 26.02 ET$ 178.03 ZkE 133.14 ETE 188.59 ZAC 66.22
DLA 8.92 RAL 10.73 RAD 6571.1 V1EL 18.071 PTH 3.01 VHP 23.089 DPA -14.78
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN
3017.58 -27.89 97.71 274.65 84.87 7 2 59 2417.6
5100.60 24.61 226.38 265.91 75.54 21 50 55 4500.8
2741.20 -29.52 77.54 274.81 85.07 8 24 5 2141.2
4852.42 26.20 207.66 265.45 75.07 23 3 47 4252.4
2496.62 -33.93 59.40 275.23 85.59 9 38 9 1896.6
4669.76 30.46 192.44 264.10 73.68 23 59 4 4069.8
MID-COURSE EXECUTION ACCURACYDIFFERENTIAL CORRECTIONS
TOE -.8952 TRA-Z.2269 TC3 -.1508 BAU .4170
RDE-l.0620 RRA .5354 RC3 -.otgo FAu .Dl178
FDE .4766 FRA .9080 FC3 -._97 BSP 3735
BDE 1.3890 8RA 2.2924 BE3 .1520 FSP -94
LAUI_H DATE DEC 2 1968
HELIOCENTRIC CONIC
RL 147.47 LAL -.DO
RP 107,48 LAP 2.66
RC 72.381 GL 4.32
PLANETOIEENTM|C CONJC
C3 188.668 VHL 13.744
LNCH AZNTH LNCH TINE
90.00 6 10 10
90.00 20 35 17
100.00 7 36 16
100.00 21 51 52
11o.o0 8 55 20
110.00 22 49 18
SGT 1062.6 $GR 480.0 663 37.8
RRT -.0392 RRF .0308 RTF -.7273
SGIB 1t66.0 _3 .D05O R13 .7273
SGt 1062.8 $62 479.5 THA 178.73
FLIGHT TINE 84.00
DISTANCE 169.241
INC 3.1004 Vl 30.Zll
APO 155.35 V2 35.257
ETC 163.27 CLP 26.02
RAP 334.07 ECC 4.3777








ST 449.0 SR 429.7 SS 439.4
CRT .6970 CR$ .7796 CST .9913
LSA 716.6 MSA 256.1 SSA 15.0
EL1 572.6 EL2 241.6 ALF 43.19
ARRIVAL DATE FEB 24 1969
LOL 69.89 VL 213.382 GAL 2].60 AZL 86.67 PICA 58.00 8NA 95.66 ECC .62138 INC 3.1319
LOP 127,85 VP 32.942 GAP -37.88 AZP 88.34 TAL 165.27 TAP 223.27 RCA 36.30 APO 155.43




DLA 9.67 RAL 11.59 RAD 6571.0 VEL 17.613 PTH 2.98 VHP 22.232 DPA -14.16 RAP 335.86 ECC 4.1086
L-I Till( INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 L_G
3026.68 -27.62 98.53 274.88 84.47 7 D 39 2428.9 -28,29 89.89
5063.59 23.96 223.85 265.58 74.44 21 59 41 4463.6 21.59 215.98
2751.18 -29.46 78.26 275.05 84.69 8 22 7 2151.2 -29.88 69.50
4816.52 25.55 205.19 265.08 73.95 23 12 9 4216.5 23.10 197.25
2503,76 -33.89 59.95 275.51 85.26 9 37 4 1903.8 -34.18 50.72
4636.70 29.81 190.09 263.63 72.43 24 6 34 4036.7 27,12 181.94
(_RBIT DETERMINATION ACCURACY
ST 481.8 SR 431.1 SS 460.2
CRT .7016 CRS .7814 C$T ._918
LSA 749,7 NSA 259.6 SSA 15,3
EL1 597.! EL2 247.8 ALF 40.48
DIFFERENTIAL CCIRRECTIONS
TOE -.9256 TRA-2.2716 TC3 -.1637 BAU .4169
RDE-1.0221 RRA .5124 RC3 -.0212 FAu .01176
FDE ,4980 FRA .9415 FC3 -.0540 BSP 3312
8OE 1.3790 BRA 2.3287 8C3 .1651 FSP -96
NID-COURSI[ EXECUTION ACCURACY
SGT t128.9 $GR 48t.6 SG3 40.9
RRT -.0323 RRF .D283 RTF -.741_
SGB 1227.3 R23 .0009 R13 .7414
$G1 1129.0 SG2 481.3 THA 179.D4
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69
LAUI_H DATE DEC 2 1968 FLIGHT TIWIE 86.00 ARRIVAL DATE FEB 26 1969
HEL|O(ENTRIC {ONIC DISTAI'_E 175.412
RL 147.47 LAL -.OO LOL 69.89 VL 20.896 GAL 20.67 AZL 86.84 H_A 61.25 SMA 97.35 ECC 59719 INC 3.1612 V! 30.211
RP 107.40 LAP 2.77 LOP 131.10 VP 33.263 GAP -38.25 AZF 88.48 TAL 154.43 TAP 225.68 RCA 39.22 APO 155.40 V2 35.259
RC 70.211 GL 4.89 GP -.55 ZAL 54.57 ZAP 23.22 ET$ 178.01ZAE t34.01ETE 189.69 ZkC 39.78 ETC 163.90 CLF 23.21
PLAN[TOCENTRIC CONIC
C3 173.874 Vt'4L 13.188 DLA 10.41RAL 12.40 RAG S570.9 VEL 17.181PTH 2.94 VHP 21.401 DPA -13.53 RAP 337.85 ECC 3.8615
LNCH AZMTM LNCM TIME L-I T|ME INJ LAT INJ LC_ INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT [NJ 2 LONG
_O.O0 8 7 25 3039.57 -27.74 _Ht.30 275.01 84.09 6 55 5 2459.6 -28.27 90.67
90.00 20 44 _ _025.64 Z3.24 22i.3! Z$5,!9 73.36 22 8 15 4425.8 20.74 215.55
100.00 7 35 5Q 27_0.54 -29.40 78.97 275.Z0 84.33 8 19 57 2160.5 -29.87 70.20
100.00 22 0 40 4780.07 24.84 202,72 2M.68 72,81 23 20 20 4180.1 22.25 194.87
110.00 8 53 55 2510,24 -33.86 60.45 275.69 84.97 9 35 46 1910.2 -34.18 51.22
110.00 22 57 10 4603.14 29.09 187.74 285.11 71.21 24 13 55 4003.1 26.25 179.71
DIFFERENTIAL CCI_RECTICIA$ NtO-COURIME EXECUTION ACCURACY ORBIT DETERMINATION ACCUIltACY
TOE -.9818 TRA-2.2882 TC3 -.1718 BAU .4032 8GT 1|79.4 $4;4t 482.5 SG$ 44.0 5T 505.g SR 431.9 SS 479.1
ROE -.9828 RRA .4M9 RC3 -.0238 FAU .01194 RRT -,0306 _ .0270 RTF -.7558 CRT .701D CRS .7826 CST .9915
FDE .5172 FRA .9729 FC3 -.0594 8!iP 3492 _ 1274.3 It_ .O00B R15 .7558 LSA 776.2 NSA 265.0 5SA 15.5
BOE 1.3538 BRA 2.$3_H) 8C3 .1734 FSP -105 SGI 1179.5 $62 482.2 THA 179.14 ELI 615.0 EL2 253.5 ALF 38.6Z
LAUGH DATE DEC Z lffi FLIGHT TIME 88.00 ARRIVAL DATE FEB 28 1969
HELIOCENTRIC C._IC DI$TA_E 181.882
RL 147.47 LAL -,00 LOL 69.89 VL 21.379 GAL 19.79 AZL 6,6.81 HCA 64.50 IMA 98.63 ECC .57561 INC 3.1887 V% 50.Z11
RP 107.48 LAP 2.88 LOP 1]b1_.$5 VP 53.5(_B GAP -34.H AZ'P 80.85 TAL 183.62 TAP 228.11 RCA 42.14 APO 155.53 v2 35.259
RC 68.20t) (,4. 5.07 GP -.57 Z/u.. 53.82 ZAP 21.83 ET$ 177.97 Z_ 134.58 ETE 190.50 ZAC 71.58 ETC 164.19 CLP Z1.63
PLANE TOCENTR I C CONIC
C3 1(10.095 VHL 12.853 DLA t1.14 R/d- 13.18 RAD 85/'0.7 VEL 18.778 PTH 2.90 VHp 20.594 DPA -12.87 RAP 339.44 ECC 3.63,18
LNCH AZMTM LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG
gO.O0 6 4 27 3(349.74 -27,87 100.04 275.04 63.73 8 55 16 2449.7 -28,25 91.42
gO.O0 ZO 53 33 49117.42 22.47 218.76 264.75 72.30 22 18 40 4587.4 19.84 2il .08
100.00 7 31 23 2?89.34 -L_._ 79.(_. 275._.,4 83.99 8 17 52 2t69.3 -29,86 70.85
100.00 22 8 t7 4743.05 24,07 200.23 2M.18 71.71 25 28 21 4143.1 21.54 192.49
tlD.O0 8 52 19 2516.11 -38.82 60.91 275.78 84.70 9 34 15 1916.1 -34.18 51.68
110.D0 23 4 51 4549.05 28.32 t85.39 P(_t.54 70.01 24 21 0 3969.1 25.34 177.48
DIFFERENTIAL CORRtECTIOI_ NID-COUIRIM[ ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY
1"DE -.9378 TRA-2.3041' TC3 -.1800 BAU .381bl $4;T IZ3Z.4 _ 482.7 SG3 47.5 ST 551.5 SR 432.0 $8 498.8
It_ -.8488 IIA .4854 RC3 -.0282 FAU .012t2 RRT -.0'_83 _ .0253 RTF -.7696 CRT .7008 DES .7840 CST .991_
FDE .5572 FRA t.0052 FC3 -.0655 B_kJP 5660 _ 13_3,8 _ .CK)04 Rt5 .7696 LSA 804.2 MSA 265.9 5SA 15.6
BID( 1.$501 BRA 2.5508 8C3 .1819 FSP -114 $_1 1232.5 _2 482.4 THA 179.25 ELI 654,3 EL2 258.1 ALF" 56.72
LAUNCH DATE DEC 2 19G8 FLIGHT TIME 90.00 ARRIVAL DATE MAR Z 1969
HELIOCENTRIC CONIC
RL 147.47 LAL -.OD
RP 107,48 LAP 2,98
RC 66.167 GL 5.47
PLAM[TOCENTRIC CONIC
C3 147.445 VHL 12.143
LI_K_M AZMTH LN(H TIM_
gO.O0 6 I 14
90.00 21 2 28
100.00 7 28 56
DISTANCE 187.963
LOL $g.89 VL 21.835 GAL 18.94 AZL 86.79 HCA 67.74 INk 100.50 ECC .55068 INC 5._148 vl 30.Zll
LOP 157.60 VP 35.858 GAP -33.19 AZP 88.78 TAL 182.82 TAP 250.56 RCA 45.07 APO 155._4 V2 35.257
GP -.60 ZAL 5Z.72 ZAP 20.48 ET$ 177.91ZAE 155.26 ETE 190.94 ZAC 73.40 ETC 164.47 CLP 20.46
DLA 11.87 RAL 13.88 RAD 6570.6 VIEL t8.594 PTH 2.86 VHP
L-I TIN_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME
5059.44 -27.60 100.74 274.97 83.38 6 52 15
49.48,36 21.f_1 216,20 2M.Z6 71.28 22 24 56
_777,64 -29.28 80.2_ 275,19 85.66 8 14 _4
100.00 22 17 48 " 4705.42 25.24 197.74 283.86 70.65 25 56 12
110,00 8 50.50 2_21.40 -55.79 61,52 275.74 84.46 9 52 51
!10.00 25 12 25 4534.42 27.49 t83,03 261.93 68.84 24 27 57
DIFFERENTIAL CORRECTIONS NID-COUI_SE EXECUTION ACCURACY
TOE -.9448 Tl_A-2.5_92 TC5 -.1882 BAU .5754 SGT t287.7 SGR 482.1 SG5 51.2
ROE -._H342 RRA .4419 RC3 -.0290 FAU .01232 RRT -,0257 RRF .0254 RTF -.7826
FOE .5582 FRA 1.0_65 FC5 -.0723 BIP 5825 _ 1375.0 R2_ .0000 R15 .7826
B04E 1,3077 BRA 2.5610 BC5 .1904 FSP -124 $61 t287.8 SG2 481.9 THA 179.36
19.812 DPA -12.21 RAP 341.24 ECC 3.4266








ST 558.% SR 451.4 55 519.1
CRT .7010 CRS .7855 CST .991;
LSA 853,6 MSA 268,2 SSA 15.B
EL1 654.9 EL2 262.2 ALF 34.8_
LAUNCH DATE DEC Z 1968 FLIGHT TIME 92.00 ARRIVAL DATE MAR 4 1969
HELIOCENTRIC CONIC DISTANCE-194,571
RL 147.47 LAL -.00 LOL 69,89 VL 22.260 GAL 18.13 AZL 88.76 HCA 70.99 SMA 101.75 ECC .52844 INC 3.2397 VI 50.21_
RP 107.49 LAP 5.06 LOP 140.85 VP _4.155 GAP -51.75 AZP 88.94 TAL 162.05 TAP 233.04 RCA 47.98 AP_ 155.52 v2 35.256
RE 64.181GL 5.Bg GP -.62 ZAL 51.87 ZAP 19.10 ETS 177,83 ZAE 156,03 ETE 191.6] ZAC 75.25 ETC 164,73 CLF 19.09
PLANETOC[NTR|C CONIC
C5 135.632 VHL 11.655 DLA 12.60 RAL 14.54 RAO 8570,5 V_L 16.056 PTH 2.85 VHF 19,0§5 DFA -11.55 RAF 545,04 ECC 3.2554
LN(H AZMTH LNCM TIME L-! TIME INJ LAT INJ LON_ INJ RT AID INJ AZNTH INJ TIME PC) C$T TIM INJ 2 LAT INJ Z LONG
90.00 5 57 4_ 304_.73 -27._2 101.40 274.81 83,05 6 48 _4 2468,7 -28,20 92.80
9_0.00 21 11 16 4_8.67 20.75 2t3.63 263.75 70.29 22 55 4 4508.7 17.88 206.14
100.00 7 25 55 2785.47 -29.22 80.80 275.04 83.38 8 12 _ 2185.5 -29.83 72.03
100.00 22 26 7 4_4_7.16 22.38 195.25 263.10 69.62 25 4_ 54 4067.2 19.38 187.71
110.00 8 48 27 2528.17 -33.75 61.69 275.62 84.24 9 30 35 1926.2 -34.18 32,47
110.00 25 19 44 4499.23 26.61 180.68 261.27 67.70 24 54 44 3899.= 23.35 175.04
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE -.949_ TRA-2.3302 TC3 -.1956 8AU .3599 $GT 1343.0 $G_ 480.7 SG3 55.2 ST 584.9 SR 430.2 SS 540.1
RDE -.8655 RRA .4186 RC3 -.0320 FAU .01257 RRT -.0_31RRF" .0212 RTF -.7952 CRT .7010 CRS .7870 CST .9908
FOE .5801 FRA 1.0726 FC5 -.0801 BSP 4047 SGB 1426.4 R23 -.0001 R15 .7952 LSA 865.6 MSA 270.0 SSA 15.9
BDE 1.2849 BRA 2.3675 BC5 .1982 FSP -156 86_ 1545.0 $62 480.6 THA I79.46 EL1 675.8 EL2 265.5 ALF 53.00
506
JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 4. 1968-69t
LAUNCH DATE DEC 2 1968
HELIOCENTRIC CONIC
RL 147.47 LAL -.DD LC¢ 69.89 VL
RP 107,30 LAP 3.14 LOP 144,10 VP
RC 62.196 GL 6.32 GP -.65 ZAL
PLAN[T_(ENTRIC CCY/¢IC
C3 125.189 VHL 11.188 DLA 13.32 RAL
LNCM AZNTH LNEH TIME L-I TIME
90.00 5 54 1 3077.68
90.00 21 19 57 4868.28
100.00 7 22 19 2792.92
100.00 22 34 20 4628.25
110.00 8 46 11 2530.46
110.00 23 26 57 4463.48
DIFFERENTIAL CC_RRECTZONS
TOE -.9546 T_A-2.3396 TC3 -.2026 BAU .5441
ROE -.8272 RRA .3955 RC3 -.0352 FAU .01284
FOE .6032 FRA 1.1079 FC5 -.0888 BSP 4273
BDE 1.2631 BRA 2.3728 8C3 .2056 FSP -148
LAUNCH DATE DEC Z 1968
HELIOCENTRIC CCNIC
RL 147.47 LAL -.DO
RP 107,51 LAP 3.21
RC 60.278 GL 6.77
PLAMET_ENTRIC CONIC
C3 115.382 V_4L 10.742
LN(H AZMTH LI_H TIME
90,00 5 49 59
90.00 21 28 3_
|DO,DO 7 18 46
100.O0 22 42 Z6
110.O0 8 43 41
110.00 28 34 1
FLIGHT T|ME 94,00 ARRIVAL DATE MAR 6 t969
DISTANCE 200.819
22,661 GAL.= 17.36 AZL 86.74 HCA 74.24 5NA Z03.t7 ECC .50692 INC 3,2637 V! 30.221
34,393 GAP -30.37 kIP 09.11TAL 161.30 TAP 235,54 RCA 50,87 APO 155.47 V2 35.253
51.07 ZAP 17.75 ETS 177.70 ZAE 136.9t ETE 192.38 ZAC 77.06 ETC 164.97 CLP 17.74
15.16 RAD 6570.3 VEL 15.700 PTH 2.79 VHP 18.316 OPA -10.84 RAP 344,84 ECC 3.0J500
]NJ LAT |Nj L_G |NJ RT ASC INJ AZNTH INJ TINE PO CST TEN ]NJ 2 LAT INJ 2 LONG
-27.45 102.05 274.55 82.74 6 45 19 2477,7 -28.17 93.46
19.80 211,05 265.15 69.34 22 41 5 4266.3 16.81 203,65
-29.16 81.35 274.80 83.10 8 8 52 2192.9 -29,81 72.60
21.41 192.74 262.49 68.63 23 51 28 4028.2 18,32 185.31
-33.72 62.D2 275.40 84.03 9 28 22 J930.3 -34.1# 32.BD
25.66 178.33 260.§8 66,60 24 41 20 3863.5 22,27 170.82
MIO-COUR_ [XECUT[CN ACCURACY ORBIT OETERNINAT[ON ACCURACY
SGT 1400.2 SG4_ 478.5 SG3 59.5 ST 612,9 SR 428.2 SS 561.8
RRT -.0202 I_F .0187 RTF -.8072 CRT .7013 CRS .7888 CST .9906
SGB 1479,7 R23 -.DO02 R13 .8072 LSA 894.9 HSk 271.1 SSA 16.0
S51 1400,2 $62 478.4 THA 179.55 ELI 698.0 EL2 268.0 ALF 31.2|
FLIGHT T|I4E 96.00 ARRIVAL DATE MAR 8 1969
DISTANCE 207.323
LCL 69.89 VL Z3,036 GAL 16.62 AZL 86.71 HCA 77.48 $MA 104.57 ECC .48613 [NC 3.2869 Vl 30.211
LOP 147.33 VP 34.639 GAP -29.03 AZP 89.29 TAL 160.38 TAP 238.06 RCA 53.74 APO 155.41 V2 35.250
GP -.68 ZAL 50.33 ZAP 16.41 [IS 177.54 ZAE 137.90 ETE 193.18 ZAC 78.91 ETC 165.20 CLP 16,39
DLA 14.03 RAL 13.73 RAD 6570.2 VEL








TOE -.9622 TR4-Z.34_HJ TC3 -.2100 B4U .3293
RDE -,7894 RRA .3727 RC_ -.0386 FAU .01313
FD[ .6279 FRA 1.1449 FC3 -.0_185 BSP 4448
BOE 1,2446 BRA 2.3789 BC3 .2135 FSP -16|
13,386 PTH 2.75 VHP 17.601DPA -10,14 RAP 346.63 ECC 2.8989
]NJ LONG INJ RT ASC |NJ AZMTH ]NJ TIME PO EST TIM |NJ 2 LAT |NJ 2 LC_4G
1{:)2.67 274.21 02,44 6 41 25 2486.4 -28.J3 94.09
208.45 262.33 68,42 22 48 59 4227.1 13.70 201.14
81.87 274.46 82.83 6 5 26 EZO0.1 -29.78 75.13
190.23 261.84 67.67 23 56 55 3988.7 17.20 182,90
62.32 275.09 83,87 9 23 55 1934,3 -34.18 53.11
175.99 259.85 65.54 24 47 48 3827.1 21.15 168.60
MID-COURSE EXECUTION ACCURACY ORBIT DET[RNTNATiON ACCURACy
$GT 1481.4 SGR 475.6 $63 64.3 ST 643.3 SR 425.3 SS 584.8
RRT -.01(_ I_ ,0156 RTF -.8184 CRT .7026 CR8 .7908 CST .9904
5C,_ 1336.8 R23 -.0008 R13 .8184 LSA 928.9 NSA 271.5 SSA 16.1
SGI 1461,4 SG2 475.5 THA 179.66 ELi 722.6 EL2 269.6 ALF 29.41
LAUNCH DATE DEC Z 1968 FLIGHT TIME 98.00 ARRIVAL DATE MAR 10 1969
_ELIC(ENTR1C CONIC DISTANCE 213.876
RL 147.47 LAL -.DO LOt- 69.89 VL Z3.392 GAL 15.91 AZL 86.69 HCA
RP 107,52 LAP 3.27 LOP 150.60 VP 34,872 GAP -27.77 AZP 89.47 TAL
RE 58.412 GL 7.23 GP -,71 ZAL 49,64 ZAP 13.07 ETS 177.31 ZAE
PLANETOCENTRIC CONIC
C3 106.399 VHL 10.315 DLA 14.75 RAL
LNCH AZNTH LNCH TIME L-I TIME
90.DO 5 45 38 3094,91
90.00 21 37 5 4765,21
100.00 7 14 56 2806.96
100,00 22 50 27 4548.39
110._0 8 40 55 2537.89
110.00 23 40 56 4390.23
DIFFERENTIAL CC_RECTION$
TOE -.9679 TRA-2.3553 TC3 -.2161 BkU .3132
ROE -.7320 RRA .3503 RC3 -.0422 FAU .01348
FDE .6339 FRA 1,1830 FC3 -.1097 BSP 4677
BDE 1.2257 BRA 2.3812 BE3 .2202 FSP -176
80.73 $_A 105.94 ECC ,46609 INC 3.3095 V! 30.21!
159.89 TAP 240.62 RCA 56.56 APO 15_.32 V2 35,246
139.01ETE 194.06 ZAC 80.76 ETC 165.42 CLP |5.05
16,26 RAD 6570.0 VEL 15.091PTH 2.71VHP 16.908 DPA -9.43 RAP 348.43 ECC 2,75|!
]NJ LAT ]NJ LONG ]NJ RT ASC [NJ AZMTH [NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG
-27.29 103.29 273,76 82.14 6 37 13 2494.9 -28,10 94,71
17.72 205.84 261.88 67.55 22 56 48 4185.2 14.33 198.62
-29,04 82.37 274.03 82.57 8 1 43 2207.0 -29.76 73.64
19.35 187.71 26t.16 66.76 24 6 15 3948.4 16.04 t80.48
-33.67 62.59 274.68 83.7t 9 23 13 |937.9 -34,17 53.38
23.60 173,64 259.09 64.52 24 54 6 3790.2 19,97 166.38
MID-COURSE EXECUTION ACCURACY ,3RBIT DETERMINATION ACCURACY
$GT 1522.5 $_q 471.8 663 69.4 ST 673.0 5R 422.1 SS 608.6
RRT -.0122 RRF .0124 RTF -,8292 CRT .7D37 CR$ .7929 CST .9902
SGB 1393.9 R23 -,0012 R13 ,8292 LSA 963,6 MSA 271,3 5SA 16,2
561 1322.5 $62 471.7 THA 179:76 EL1 747,7 EL2 270.2 ALF 27.7!
LAUNCH DATE DEC 2 1968 FLIGHT TIME 100.00 ARRIVAL DATE MAR 12 1969
MEL1C(ENTR1C CONIC
RL 147.47 LAL -.00
RP 107.33 LAP 3.31
RE 56.605 GL 7,72
PLANIETC_ENTR|C CONIC
C3 98,136 VHL 9.907 DLA 15.47 RAL
LN(H AZNTH LNCN TIME L-I TIE INJ LAT
90.00 5 40 38 3103,39 -27_21
90.00 21 43 30 4742.52 16,59
JO0.DO ? ]O 47 28_3.72 -28.98
1043.00 22 58 22 4307.42 18.23
110.00 8 37 54 254"1.15 -33.64
110.00 23 47 44 4352.76 LP2.48
OIFFERENTIAL CC_RECTION$
TOE -,9737 TRA-2.3387 TC3 -,2214 BAU .2966
ROE -.7153 RRA ,3263 RC3 -.0461 FAU .01386
FOE .6617 FRA 1.2227 FC3 -.1222 BSP 4914
60( 1.2062 BRA 2.3813 BE3 .2261FSP -t92
DISTANCE 220,475
LOL 69.89 VL 23.724 GAL 15.23 AZL 86.$7 PICA 83.98 SMA 107.28 ECC .44681 INC 3.3317 Vl 30.211
LOP 153,85 VP 35.090 GAP -26.54 AZP 89.63 TAL 159.22 TAP 243,20 RCA 59.35 APO 135.22 V2 35.241
GP -.73 ZAL 49.00 ZAP 13_73 ET$ 177.00 ZAE 140,24 ETE 195,02 ZAC 82.62 ETC 165.62 ELF 13.71
16.73 RAD 6569.9 V1EL 14.8t5 PTH 2.68 VHP|6.235 DPA -8,72 RAP 550.22 ECC 2.6154
[NJ LCNG [NJ RT ASC |NJ AZNTH [NJ TIME PO CST TIM ]NJ 2 LAT [NJ 2 LC4qG
103.89 273.24 8|.84 6 32 41 2303.4 -28.06 95.33
203.22 261.20 66.72 23 4 32 4142.5 13.30 196.09
8Z.87 _73._._ 61.32 _ _T 41 2ZtS.T -29,r4 r4.14
185.18 260,45 65.89 24 13 29 3907.4 14,82 178.05
62.84 274.|9 83,37 9 20 15 194t.2 -34,17 58.64
171.31 258.31 63.54 25 0 17 3752.8 18,74 164.17
MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACy
SGT 1585:! SGR 467.1 SG3 74.9 ST 705.4 SR 417.8 SS 633.4
RRT -,00_9 RRF .0088 RTF -,8394 CRT .7053 CRS .7952 C_T .9900
$C,B 1632.6 R23 -.0015 R13 .8394 LSk 1000.0 MSA 270.3 SSA 16.3
561 1385,2 SG2 467.1 THA 179.85 EL1 774,1 EL2 269.9 ALF 26,08
309
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69J
LAUNCH DATE DEC Z 1968
HELIOCENTRIC CONIC
RL 147.47 LAL -.00
RP 107.55 LAP 3.35
RC 54.864 GL 8.22
PLAN[TOCENTRZC CONIC
C3 90.596 VHL 9.518
LNCH AZMTH LNCH TII_
gO.O0 5 35 57
gO.(_ 71 53 54
I00.00 7 6 20
IOO.OO 23 6 12
1 I0.00 8 _4
110.00 23 5a 25
FLr_NT TIN[ IOZ.(X_ ARRIVAL DATE
DISTANCE Z27.113
LOL 69.89 VL 24.036 GAL 14.'$8 AZL 86.65 PICk 87.22 514A 108.59 ECC .42829 IN(: 3.3536 Vl 30.211
LC_P 157.10 VP 35.296 GAP -25.35 AZP 89.84 TAL 158.59 TAP 245.81 REA 62.08 APO 155.10 v2 35.255
GP -.79 ZAL 48.42 ZAP 1Z.40 ETS 176.59 ZAE 141.E0 ETE 196.08 ZkC 84.47 ETC 165.81 CLP IZ.38
OLA 16.18 RAL 17.15 RAO 6569.8 VI[L 14,558 PTH 2.64 VHP 15.582 DPA -8,00 RAP 352.00 EEC 2.4910
L-I TIME IN| LAT IN| LONG |NJ RT ASC IN| AZNTH IN| TII_ /_0 CST TIN IN| 2 LAT IN| 2 LONG
-3111.93 -27.15 10A,50 ,.o72.62 81.55 6 27 48 2511.9 -28.02 95.95
4699.04 15.40 20038 L_d3,49 65.94 23 ]2 15 4099.0 12.03 193.53
28_0.45 -28.92 83._ 272.91 82.07 7 33 20 z22o.5 -29.71 74.64
4465.75 17.05 182.65 259.71 65.07 24 20 38 3865.7 13.55 175.61
2544.25 -33.62 63.08 273.61 83.43 9 17 1 1944.2 -34.16 53.88
4314.74 21.31 168.98 257.49 62.62 25 6 20 3714.7 17.47 161.95
MAR 14 1969
DIFFERENTIAL CORR_(T_(_NS
TOE -.9797 TRA-2.3599 YE3 -._'_59 BAU .2_J2
R01[ -.6791RRA ._368 RE3 -.0501FAU .01429
FDE .7115 FRA 1.2643 FC-3 -.1365 8SP 5154
BOE !.1911 BRA 2.3798 BE3 .2313 FSP -210
I.AUNO4DATE DEC 2 1968
HELIOCENTRIC CCNIC
RL 147.47 LAL -.O0
RP 107.37 LAP 3.38
RC 53.197 GL 8.74
PLANE TOCENTRI C CONIC
(3 83,664 VHL 9.147
LNCH A274YH LNO4 71M_
$(3.00 5 30 32
90.OO L_ 2 18
100.00 7 I 31
100.00 23 14 0
110.00 8 31 1
110.00 0 4 35
NID-C..,OJR._ EXECUTION ,4CCURACV ORBIT 0ETERN|NAT[ON ACCURACY
.%T 1649.4 SGR 461.7 SG3 81.0 ST 738;2 5R 412.9 SS 659.5
RRT o.0031 _ .0048 RTF -.8491 CRT .7072 CRS .7977 CST ,9899
J7|2.8 R23 -.0019 RJ3 .8491 LSA 1038.2 MSA 268.7 55A 16,4
ST,! 1649.4 _ 461.7 THA 179.95 ELI 802.0 EL2 268.7 ALr 24.51
VL|_T T_I, IE JO4.00 ARRIVAL DATE MAR 16 1969
0Z STANC[ 253.787
LOL 69.89 VL 24.3_ GAL 13.95 AZL 86.62 HCA 90.46 SI4A 109.86 ECC .41053 INC 3.3754 VJ 30.211
LCP 160.35 VP 35.490 GAP -24.21 AZF' g0.03 TAL 157.98 TAP 248,4_ RCA 64.76 APO 154,96 V2 55.229
GP -.83 ZAL 47,89 ZAP |J.07 ETS 176.02 2,44[ |43.08 EYE 197,27 ZAE 86.33 ETC 165.98 ELP 11.04
OLA 16.89 RAL 17.53 RA0 6_,6 VI[L 14.318 PTH 2.60 VHP 14.948 OPA -7.28 RAP 355.78
L-J TZNE IN| I.AT ;NJ _ |NJ RT ASC IN| A2tATH J'NJ TINE PO CST TZN .rNJ 2 LAT
3120.63 -27.04 i03.|3 271.93 81.25 6 12 33 2320.7 -27.97
4G54.74 14.16 197.9_ 259.75 65.L_ 23 19 S2 4054.7 10.70
1827.25 -_8.85 83.83 272.23 81.82 7 48 38 2227.3 -29.68
4423.37 15.B| 1810.|| 258.9,1 64.30 24 27 43 3823.4 12.23
2347.21 -3_.60 63.51 272._)6 83._O 9 13 29 1947.2 -34.16
4276.18 20.08 IC_.C_ 236.C_ 61.74 I 16 lJ 3676.2 16.15
DIFFERENTIAL CORRECTIO, IS N[D-COURS[ EXECUTiON ACCURAC_
TD( -.9857 TRA-Z.3585 TC3 -.Z'_! BAU .2633 SGT 1714.9 SGR 453.4 S(,3 87.6
ROE -.6436 RRA .2838 RE3 -.054_ FAU .01477 RRT .00_1R_Rr .0005 RW -.8583
FOE .7434 FRA 1.3077 FC-3 -.1528 BSP 5408 _ 1774.3 R_3 .0024 R13 -.8583










ST 772.0 SR 407.1SS 686.9
CRT .7095 ERS .8OO4 CST .9898
L_ IO78.1NSA 266.5 SSA 16.4
ELI 831.0 EL2 266,5 ALF 23.O1
LAUNCH DATE DEC 2 1968 _|GHT T|NE 186.00 ARRIVAL DATE N*R 18 1969
HELIOCENTRIC CONIC 0ISTANCE 240.491
RL 147.47 LAL -.00 LC_. 69.89 VL 24.601GAL 13.36 AZL 86.60 HCA 93.70 .SNA 111.09 £CC .39354 INC 3.3972 VI _0.21!
RP 107.59 LAP 3.39 LCP i63.6(] VP 35.671 GAP -23.11 A2'P 90.22 TAL 157.41 TAP 251.12 R(_ 67.37 kPO 154.81 v2 35.222
RC 51.611GL 9.28 GP -.88 2AL 47.41ZAP 9,73 ET$ 175.25 ZAE 144.69 ET[ 198.60 ZAC 88.18 ETC |66.15 ELP 9.70
PLAN[TOCENTRIE EONIE
, E3 77.312 VHL 8.793 DLA 17.61RAL 17.85 RAO 6569.5 V[L 14.095 PTH 2.57 VHP 14.334 OPA -6.56 RAP 355.55 ECE 2.2724
LNO4 AZNTH LN_H TI1_ L-I TINE |NJ LAT IN| _ IN| RT AS( IN| A214TH IN| TIRE 1:10 C$T T|M|NJ 2 LAT IN| 2 LONG
90.00 _ 24 43 3129.71 -26.94 105.77 271.15 80.94 6 16 53 2529.7 -27.92 97,24
90.00 22 10 42 4609.59 12.85 195.25 258,_ 64.55 23 27 31 4009.6 9.32 188.35
100.00 6 56 _0 2834.26 -28.78 84.36 271,47 81.56 7 43 35 L_234.3 -29.65 75.66
IOO.00 23 21 46 4380.27 14.53 177.55 258.16 63.58 24 34 46 3780.3 10.86 170.68
!10.OO 8 27 B 2550.19 -33.57 63.34 272.22 83.16 9 9 38 1950.2 -34.16 54.34
110.O(3 0 I1 23 4237.10 |8.81 164.35 253.81 60.91 J L_Z 0 3837.| 14.78 137.54
DIFFERENTIAL _CTIONS
TD£ -.9926 TRA-2.3555 TC-3 -.2313 BAU
ROE o,6089 RRA .2955
FOE ,7781 FRA J.33_
801[ 1.16_5 B_A 2.3704
_oNo4 DATE DEC 2 1968
H[L |OCENTR|C C_NIC
RL 147.47 LAL -.00
RP 107.61 LAP 3,39
RC _O.116 GL 9.85
PLAN[ T(_NTR_C CON|I:
C3 71.493 VHL 8.455
LNO4 A71qTH LNO4 T|NE
90.00 5 18 18
90.OO 2"g 19 7
IOO.O_ 6 _0 46
1DO.D0 23 29 _O
110.00 8 2_ 36
lID.DO 0 17 46
NID-COt.M_ EXECUTION ACCURACY ORBIT DETERN|NAT|ON ACCURACY
.24r_ _T 1782.4 _ 448.3 SG3 94.8 ST 807.4 _R 400.5 SS '_15.9
RE3 -.0387 FAU .01529 RRT .0079 _ -.0043 R1"r -.8670 CRT .7124 CRS .8034 EST .9897
trc3 -.1713 8SP 5652 S_ 1837.9 RZ3 .00_O RI3 -.8670 LSA 1110.3 NSA 263.5 SSA 16.5
8C3 .2386 F_P -231 8(,1 1782.4 S(,Z 448.3 THA .12 ELI 862.0 EL_ 263,3 ALF' 21.57
FLIGqT TII( 108o00 ARRIVAL DATE NAR 210 1969
O|STI_ 247._1
LOt. 69.89 VL 24.838 G_L 12.78 _ZI. 86.58 H(.A
LCP 16_.84 VP 35.841 GAP -_.04 AZP g0.41 TAL
GP -.94 2AL 46.99 ZAP 8.40 ETS 174,15 ZAE
96,94 SMA 112.28 ECE .37729 INC 3.4191 Vl 30.211
156.88 TAP 253.82 RCA 69.92 APO 154.65 V2 35.215
146.43 ETE _30,10 ZAC 90.03 ETE 166.29 CLP 8.35
OLA 18.33 RN. 18.12 R_O 6569.4 _L 1_.887 PTH 2.54 VHP 13.738 OP_ -5.84 RAP 357.32
L-] T|NE |NJ LAT ZNJ _ _NJ RT AS(: |NJ A214TH |NJ T|NE PO (ST TIN IN| 2 LAT
31_3.26 -L_S.84 J06,4_ 270.30 80,61 6 |0 47 2539.3 -27.86
4563.55 11.49 Jg'Z,5_ 238._ 63,94 23 35 11 _3.6 7.89
1841.60 -28,71 84.89 270.64 81.28 7 38 8 _41.6 -29.61
4_J£.44 13.1_ 174.9'9 257.33 62.93 _4 41 47 3736.4 9.45
2533.27 -33.53 63.78 271.42 8_.02 9 5 29 1953.3 -34.15
4197.53 17.48 I_.0_ 254.94 _.15 1 27 44 3597.5 13.38
OJFFERENTIAL _CTICN5
TC_oI.O000 TRA-Z.3499 TC3 -.2321 8_4J .Z'L_J
RO_ -.5748 RRA .2439 R¢3 -.0632 FAU .01_
rOE .8157 FRA |.40"_D FC3 -.1912 BSP 5899
1.1534 _A 2._7 _.3 .2405 FSP -274
NIO-COIJI_E [XECUT|ON ACCURACY
S_T 18_1,2 S_ 440.4 S_,3 IO2.7
RAPT .014| _F -.OO94 RTF ".8732
SG8 |gOZ.ll R_$ .0037 R13 -.873_










ST 844.1 SR 393.1 55 746.7
CRT .7157 CRS .8066 CST .9896
LSA 1164.8 NSA 259.8 55A 16.5
_LI 894.4 EL2 259.1 ALF 20.20
310
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-693
LAUNCH DATE DEC Z 1968 FLIGHT TIN[ 110.00 ARRIVAL DATE NAR 22 1969
HELICX:ENTRIC CONIC DISTANCE 253o973
RL 147.47 LAL -.iX) L_. 69.89 VL 25.098 GAL 12.23 AZL 86.56 PRA 100.18 SNA I;3.44 EC( .36179 INC 3.4414 VI 30.21!
RP 107.64 LAP 3.39 LOP 170.09 VP 36.000 GAP -2l.OZ AZP 90.61 TAL 156.38 TAP 256.56 RCA 72.40 APO 154.4B V2 35.207
RC 48.721 GL 10,43 GP -1.00 ZAL 46.63 ?AP 7.06 (:TS 172.33 ZAF., 148.30 ETF. Z01.83 ZA¢ 91.87 ETC 166.43 (LP 6.99
PLANE TOCENTRIC CONIC
C3 66.168 VHL 8.134 0LA 19.04 RAL 18.35 RAD 6569.3 VI[L 13.694 PTH 2.50 VHP 13.160 DPA -5.13 RAP 339.07 £(C 2.0890
LNCq A2'NTH LNCH T|N[ L-I TIN[ INJ LAT |NJ _ INJ RT AS( INJ AZNTH INJ TIN[ PO (:ST TIN ZNJ 2 LAY INJ 2 LONG
90.(X} 5 Jl 44 3149.47 -26.72 107.18 269.39 _0.27 6 4,14 2549.5 -27.80 98.68
90.00 22 27 37 4516.60 10.07 189.83 257,43 63.40 23 42'54 3916.6 6.42 J83.06
100.OO 6 44 47 2849.42 -28.62 85.46 269,74 81.00 7 32 16 2249.4 -29.57 76.79
IOO.OO 23 37 16 4291.88 11.79 172.42 256.54 62.33 24 48 48 369! .9 7.99 165.69
110.OO 8 lB 23 2536,56 -35,52 64.03 2_.55 B2,BB 9 J O J956.6 o34.J4 54.84
!10.00 0 24 5 4157.50 16.11 159.75 254.06 59.44 1 33 22 3557.5 11.95 153.13
DIFFERENTIAL CORRECTIONS NID-COURSIE EXECUTION ACCURACY ORBIT D£TERNINATION ACCURACY
TDE-I.DO75 TRA-2.34J7 TC3 -.2311 8AU .2130 _T 1920.8 S_R 431.7 _3 111,3 ST 881.9 SR 384.9 $S 779.2
ROE -.5416 RRA .2270 RC3 -.0679 FAU .01653 RRT ._ RRF -.0147 R1T -._50 CRT .7195 CRS .8100 CST .9696
FOE .8565 FRA 1.4532 FC3 -.2162 _ 6155 S¢_ 1968.7 R2_ .0045 R13 -.8829 LSA 1211.3 NSA 253.6 SSA 16.6
60£ 1.14_8 ERA 2.3526 _3 .2408 FSP -300 S_I 19ZO.g _ 431.6 THA .28 ELI 92_.| [L_ 254.0 ALF 18.90
LAUNCH DATE OEC 2 1968 FLIGHT TINE JIZ.00 ARRIVAL DATE MAR 24 1969
I-_LIOCrNTRIC O3NIC D|STANCI[ L_0.743
RL 147.47 LAL -.00 LQ. 69.89 VI.. 25.3Z3 GAL 11.71 AZl. 86.54 _ 103.42 S_Ik 114.54 ECC .34703 IN(: 3.464! VI 30.211J
RP IO7.66 LAP 3.37 LOP J73.33 VP 36.149 GAP -ZO.O_ A2P 90.80 7AL i55.92 TAP 259.34 RCA 74.79 APO 154.29 V2 35.198
RC 47.437 GI.. 11.05 GP -1.07 ZN. 46.32 ZAP 5.73 IrT$ |70.[_'_ Zl_. 150.29 ETE _3.84 ZAC 93.7[] ETC 166.55 CLP 5.62
PLANETO_ENTRZC CCNIC
C3 61.296 VHt. 7,829 OLA |9.7? RAL 18.52 RA0 65_).| VEL |3.515 PTH 2.47 VHP |2.600 DPA -4.43 RAP .8J ECC 2.008L4
LNCH ATNTH LNO4 7114[ L-I T]NE ;NJ I_AT ]NJ _ |NJ RT A_ ZNJ A2_4TH INJ 7114[ PO CST TIM fNJ 2 LAT INJ 2 LONG
90.DD 5 4 29 3160,55 -26.59 107.96 268.40 79.89 5 57 10 2560._ -27.72 99.48
90.OO 22 36 14 4468.66 8.GO IST.I_ 256.64 62.92 23 50 43 _68.7 4.90 180.36
100.OO 6 M 21 2857,89 -28.53 86.07 _.77 80.69 7 25 59 2257.9 -29.52 77.41
IOD.O0 23 45 ,$ 4246.55 10.34 169.83 255.71 61.80 24 55 50 _46.6 6.49 163.16
110.OO B 13 30 25_.19 -33.49 64.51 L_._ 82.71 8 56 10 1960.2 -34.13 55.12
110.OO O 30 19 AJ17.03 14.69 157.47 Z53.17 58.18 ! _8 56 3517.0 10.45 JS0.94
OIFF£RIENTr.AL 03RR_CT.[ONS NJ0-C_URS_ EXECUTiON ACCURACY ORBIT DET£RMJ'NATJON ACCURACY
TO£-1.OI58 TRA-2.3312 TC3 -.2283 g_, I .J_M. _'.;T 1991.7 _ 4_.1 SG3 120.8 ST 921.1 SR 375.8 $5 813.7
RO( -.5092 _RA .L_qRC3 -.0_6 FAU .01_4 RRT .(Y_76 RRF -.(YZO_ R1T -.8903 CRT .7237 CRS .8136 CST .9896
FOE .9011 FRA 1.5076 F¢3 -.2435 8_P 6406 SG6 2035.9 R_3 .0053 R13 -.8903 LSA 1260.5 NSk 250.7 SSA 16.6
80E 1.1362 BRA 2.3405 BC5 .2396 FSP -328 5411 1991.7 SG2 421.9 THA .35 ELI 963.4 EL2 247.9 ALF 17.66
LAUNCH DATE DEC Z ]968 FLIGHT TIN[ 114.00 ARRIVAL 0ATE NAR 26 J969
H[LIO(ENTRIC CONIC 0ISTANCE 267.527
RL 147.47 LAL -.{_ LOL 69.89 VL 25.533 GAL 11.21 AZL 86.51 PRA
RP 107.69 LAP 3.5_ LOP 176.57VP 56.287 GAP -19.06 ATP 91.00 TAL
RC 46.274 GL 11.66 GP -1.14 ZAL 46.06 ZAP 4.40 ETS 165.79 ZAE
PLAN[TOCENTRIC CONIC
C3 56.844 VHL 7.539 OLA 20.49 RAL IB.63 RAD 6569.0 VEL J_.349 PTH
LNCH ATMTH LNCH TIN[ L-I TINE INJ LAT INJ LCNG INJ RT AS¢
90.00 4 56 40 3172.74 -26.44 108.63 267.35
90.00 22 45 O 4419.67 7.07 184.30 255.85
100.OO 6 31 25 20,67.18 7_.43 86.74 267.75
I(30.00 23 52 _6 42_0.45 8.85 167.23 254;89
110.OO 8 8 14 t564.26 -33.45 64.6?. L_.63
110.OO 0 36 31 4076.14 13.24 155,19 25_._8
DIFFERENTIAL CORR1ECTION5 N|0-CCIJ_S4[
TOE-1.0247 TRA-2.3183 TC3 -.2236 EAU .179_ SGT Z(]63.3
ROE -.4775 RRA .!917 RC_ -.O774 FAU ,01804 RRT .0_47
FOE .9501FRA 1.5656 FC3 -.2748 8SP 6658 _ 2104.0
801[ 1.1305 BRA 2.3262 BC3 .2366 FSP -359 S_I 2063.4
106.66 S_A ]15.61 ECC .33298 INC 3,4874 VI 30.211
155.49 TAP 262.15 RCa 77.11APO 154.1! V2 35.189
152.38 [TE 206.20 ?AC 95.52 [TC 166.66 CLP 4.24
2.44 VHP |2.057 DP_ -3.73 RAP 2.54 ECC 1.9355
|NJ 4214TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
79.49 5 49 32 2572.7 -27.63 100.36
6_.51 _3 58 40 3819.7 3.33 177.61
80.55 7 19 12 2267.2 -29.47 78.10
61.33 25 2 56 3600.5 4.95 160.6o
92.53 6 50 59 1964.3 -34.13 55.44
58.19 1 44 2B 3476.1. 8.94 148.74
_I_ZT D[T[RNINATION ACCURACY
ST 961.7 SR 365.9 SS 850.6
CRT .7284 CRS .8174 CST .9897
LSA 1312.2 MSA 245.2 SSA 16.6
ELl 1000.3 EL2 241.0 ALF 16.47
EXECUTION ACCURACY
SGR 411.7 _3 131.2
RRF -.0_59 R1T -.8972
_3 .0066 R13 -.8972
SG2 411.4 THA .41
LAUNCH DATE DEC 2 J9_ FLIC_T TIME JJ6.00 ARRIVAL DATE MAR 28 J969
k_L [_ENTRIC CONIC
RL 147.47 LAL -.OO
RP IO7.72 LAP 5.50
RC 45.244 GL 12.3|
PLANE TOCI_.NTR I C CONIC
C3 52.778 _ 7._5
LNCH 42141H LJ_.H TINE
90.oo 4 48 12
90.OO _ 53 59
100.00 6 25
IOO.OO 0 4 50
110.00 6 2
llO.O0 0 AE 42
DISTANCE 274.322
LOL 69.89 VL 25.729 G_L 10.73 A2'L _5,49 _ 109.89 SMA 116.63 _C( .31964 INK: 3.5115 VI 30.211
LCP 179.81 VP 36.416 GAP -18.14 A2'P 91.20 T_L 155.10 TAP _64.99 RCA 79.35 APO 153.91 v2 35.179
5P -1.23 ?AL 45.87 ZAP 3.10 ETS 157.61 Z/q[ 154.56 ETE 209.03 ZAC 97.32 ETC 166.77 CLP 2.85
OL_ 21.22 R_L 18.?0 RAO 6568.9 VEL 13.196 PTH 2.41VHP 11.531DPA -3.05 RAP 4.25
L-| TiN[ INJ t.AT ]NJ _ [NJ RT AS_ _NJ 42147H _NJ TIN[ PO (ST TIN ]NJ 2 LAT
3186,28 -26.27 109.78 266.24 79.04 5 41 18 2586.3 -27.52
4569.50 5.48 181.46 255.0_ 62.18 24 6 48 3769.5 1.72
2877.50 -_.31 87.49 266.66 ?9.97 7 11 55 2277.5 -29.40
4153.51 7.30 164._O 2§4.0_ _0.93 1 14 4 3553.5 3.57
2568.92 -33.41 64.98 _-_7.S9 82.32 B 45 25 1968.9 -34.1|
4034.86 11.75 152.93 251.39 57.67 I 49 57 3434.9 7.40
DIFFERENTIAL _CTZONS
TOE-I.O343 TRA-2.3031 TC3 -.2167 _J .|635
RDE -.4467 RRA .175_ RC3 -.082_ FAU ,OJBg_
FOE 1.0041FRA 1.6276 FC5 -.3104 E_P 6906
801[ 1.12_ BRA 2._J_ Be3 .2318 FSP -393
NIO-CCUR_[ EXECUTION ACCURACY
SGT 2135.7 _ 400.5 SG3 142.7
RRT ,0420 _ -,03J5 RTF -,9037
5G_ 217_.9 R23 .0079 g13 -.9037










ST 1003.6 SR 355.1 SS 890.0
CRT ,7335 (R_ ,_2J4 C_T ,B9B
LSA 1366.7 MSA 239.2 SSA 16.6
ELl 10_,7 _L2 253.2 ALF 15.34
311
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69J
LAUNCH 0ATF 0[( 2 J_8
HEL IO(ENTRI C CONIC
RL 147.47 LAL -.00
RP 107.75 LAP 3.25
RC 44.357 GL 12.97
PLANETOCrNTR IC CONIC
C3 49.068 VHL 7.005
LNCq AZHTH LNCH TII4E
9O.0O 4 39 2
9O.00 Z3 3 16
100.00 6 15 56
100.00 0 JZ _9
110.0{3 7 56 32
110.00 0 48 52
FLIGHT TII4E 118.00
Ol STANCE 281 .I14
LOL 69,89 VL 25.912 GAL |0.28 AZL 86.46 H(A 113.12 SNA 117.6J" [CC .30699 Vl _0,211
LOP 183.05 VP 36.536 GAP -17.24 AZP 91.39 TAL 154.75 TAP 267.87 RCA 81.50 V2 35.169
GP -I.33 ZAL 45.72 ZAP 1.95 ITS 138.ZO ZA[ 156.79 KTK 212.45 ZAC 99.10 CLP 1,43
0LA 21.95 RAL 18.71 RA0 6568,8 VIEL |3.0_L5 PTH 2,3_ VHP |I.0LP_ OPA -2,39 RAP 5.94 [CC ! .8075
L-I TINE ZNJ LAT INJ _ INJ RT A_ INJ AZMTH |NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
3201.50 °26.07 110.95 265.0"t 78.54 3 32 23 _|.5 -27.39 102,43
4318.0J 3.84 _78.57 254.27 61.92 24 |5 14 3718.0 ,05 171.94
2889.07 -28.17 88,32 265,f13 79,56 7 4 5 Z"489.1 -29.32 79.71
4!05.67 5.71 161.93 253._4 _61 1 21 25 3505.7 1.75 155.38
2574.30 '33.36 65.39 _.51 82.08 8 39 27 1974.3 -34.10 56.23
3995.2i 10.22 150.67 Z50.50 57.20 I 55 25 3393.2 5.83 144,33




OIYFKR[NTIAL CORRI[CTICNS NIO-(,OURS[ EXECUTION 4CCURACY
T0£-i.0448 TRA-2._852 TC3 -.2073 BAU .1475 S_T Z_O8.1 _ 388.5 SG3 155,3
RI_ -.4167 RRA .1600 RC_ -,087| FAU .0|990 RRT .O495 mr-,0367 R1T -.9099
FOE 1.0636 FRA 1.6940 FC3 -.3512 8SP 7156 S_ 2"442.0 _3 .0096 R13 -.9096
E_E 1.1248 8RA 2.2908 9C3 .LP'Z49 FSP -45! SGI Z_08.2 _ 388.0 THA ,5|
L4UNO._ 0ATE 0KC 2 1968 FLIGHT TINE 120.00
HCLIOCENTRIC CONIC DISTANCE 207,930
RL 147.47 LAL -.OO LCL 69.89 VL 26.085 GAL 9.64 AZL 86.44 lick 116.35 SMA IJ8.5& ECC .29501
RP 107,79 LAP 5.19 LOP 186.28 VP _kS.647 GAP -16.37 AZP 91.58 T/,L 154,44 TAP 270.79 RCA 83.57
RC 43,625 GL 13,67 GP -1,44 ZAL 45,64 ZAP 1,44 ETS 90,50 ZAE 159,04 ETE _16,67 ZAC 100,86
I_ANI_7OC_NTRIC CON|C
(3 45,686 VHL 6,759 OLA L:=_,68 RAt. 18,67 RA0 6_,7 VlEL 12,9"25 PTH 2,36 VHP 10,528 DPA -1,75
LNCH 42147H LNO4 TIME L-! TZNE |NJ LAT INJ _ ZNJ RT ASC INJ AZNTH INJ TINE PO CST TIM
90,OO 4 29 3 3218.78 -25,83 112.06 Z65.85 77.98 5 2_Z 42 _618.8
90.00 23 12 5t5 4264,97 2,13 17fl,_0 255,51 61,76 24 24 1 3665,0
IOO.00 6 7 15 2902.16 -28,00 99.26 264.35 79.09 6 53 37 2302.2
IO0.O0 0 21 21 4056,82 4.07 159._3 252.44 60._ J _ 38 3456.8
I10.00 7 50 3 2_80.56 -_3,30 6_.87 265.58 81.81 8 33 3 1980.6
110.00 O 55 2 3951.19 8.64_ 149.41 249.6_ 56.80 2 0 54 3351.2
OIFFER[NTI_L CCRI_CTIONS.. MI0-CCUR_E EXECUTION ACCURAC_
TOl_-! .0543 TRA-2.2613 TC3 -.1940 BAU .1311 S_T _77.0 SGR 375.7 SC,3 169.2
RO_ -.3873 RR_ .1459 RC3 _.09JB FAU .020_ _RT .0556 I_F -.041i RIT -.9159
rD[ 1.1296 FRA 1.7656 rC3 -.3977 BSP 7_97 _ 2507,8 R23 .0112 R13 -.9159
_0( 1.1232 ELRA 2,2M2 BC3 .2146 F.SP -473 _IGI 2277,1 S_2 375,1 THA .54
ORB|T O[TERNZNATION ACCURACY
ST 1046.9 SR 343.4 SS 932.0
CRT .7390 CR5 .8254 CST ,9899
LSA 1424.1N$A 232.7 554 16.5
ELI 1078.6 EL_ 224.6 ALF 14.26
ARRIVAL DATE APR l 1969
INC 3.5629 Vl 30.211
APO 153.51 V2 35.158
ETC 166,94 CLP -,01
RAP 7.61 £CC 1.7519








ST 1089,6 SR 330.8 SS 977,_
CRT .7446 CR5 .8295 CST .9901
LSA 1483.4 MSA 225.7 SSA 16.4
ELI 1118.2 EL2 215.2 ALF 13,24
LAUNCH OATE D[C 2 1968 FLIGHT TIM[ 122.00 4RRIVAL 0ArE APR 3 1969
HELIOCENTRIC CONIC
RL 147.47 LAL -,00
RP 107.82 LAP 3.12
RC 43,055 GL 14.38
PLAN[TC_£NTRJC CONIC
C3 42,608 VHL 6.527
LNCH. AZMTH LN_H TXN_
90.00 4 18 B
90.00 _3 23 7
1_.00 5 _7 52
100.00 0 30 1
110.00 7 43 6
I10.00 I ! 16
0IST_N_£ 294,737
LOL 69.89 VL 26.242 GAL 9,43 AZL 86.41H(A
LOP 189.52 vP _,750 GAP -15.53 _ZP 91.77 T_L
GP -i,56 7_L 45.61 TAP 2.15 ET$ 47.71 7kE
119.58 5_A 119.43 ECC .28370
154.i6 TAP 273.74 R(4 85.55
161.24 ETE 221.93 ZAC 102.60
0LA 23.42 RkL 18,58 RA0 6568.6 VI[L 12,805 PTH 2.33 VHP 10,051 0PA -I,13
L-I TIN_ INJ LAT INJ LONG INJ RT AS( INJ AZl4TH INJ TIN_ PO C$T TIM
32_8.62 -25.54 113.44 262,58 77.34 5 12 6 2638.6
4210.02 .36 172.54 252.77 61.69 24 33 18 3610.0
29i7.07 -27.81 _0._ 263.12 78,56 6 46 29 2317.1
40(36.8t 2.39 156.48 251.65 60.19 I 36 47 3406.8
2587,84 -33,23 _4S,42 _64,23 81,49 8 26 13 1987,8
3908.80 7.07 146.16 748.75 56.47 2 6 25 3]08.8
INC 3.5907 VI 30.211
APO 153.31 V2 35,147
£TC 167,02 CLP -1.48
OIFFER_NTIAL CORR1ECTIONS
TOE-1,0666 TRk-2.2419 re3 -,1798 BAU .1163
RO£ -.3588 RRA .1326 RC3 -,0966 FAU .02219
FOE 1.2032 FRA 1.94_ FC3 -.4510 BSP 7659
80E 1.1253 BRA 2.2458 _C5 .204! FSP -520
NI0-CO_RSE EXECUTION ACCURkCY
S_T 2351,8 S(.R 36_.2 SG3 184.7
RRT .0614 _ -.0448 RTF -.921_
SC_ Z_79.5 R23 .0132 R13 -.921_
_J 2_J.9 ,5_ _6J.5 THA .55
RAP 9,27 £CC i.7012








ST J136,0 SR 317.2 SS 1025._
CRT .7502 CRS .8336 CST .99O3
LSA 1547,6 NSA 218,8 554 16.3
ELI 1161.5 EL2 205.1ALF 12.2Z
LAUNCH DATE OEC 2 1968 FLIGHT TINE 124.O0 ARRIVAL 0_TE APR 5 1969
HELIC(ENTRIC CONIC
RL 147.47 LAL -.00
RP 107.86 &AP 3.04
RC 42.657 GL 15.12
PLANE TO_£NTRIC CONIC
C3 39.810 VHL 6,309
LNO4 A2'NTH _ TINE
9O.O0 4 6 4
90.00 23 34 2
100.00 5 47 _k3
100.00 0 39 5
110.00 7 55 39
110.00 1 7 34
OIFFERENTI_L O_CTIONS
T0(-1.0799 TRA-2,2165 T(3 -.161_ BALI .1016
ROE -,3308 f_l#k .1_7 RC3 -.I011FAU .0_354
r0£ 1.2851 FRA I._5 FC3 -._120 BSP 7899
_0E 1.1283 9RA 2.2197 8C3 .1908 FSP -571
OISTI_CE 301.542
LOL 69.89 VL _.390 GAL 9.03 AZl.. 96.58 Hr..A I22.81 _ 120.27 ECC ,27_O2 IN(: 3,6_O3 Vl _O.21J
L4DP 19'_.7fl VP _6.B.44 GAP -14.72 A_ 91.96 TAL 155.9_ TiP 276.73 RCk 87.44 APO 153.11 V2 35.135
GP -1.70 Z_L 45.64 ;rAP 3.44 ETS 31.02 ZkE 163.30 ETE 228.55 7AC 104.30 ETC 167.10 CLP -Z.99
0LA 24.17 RAL 18.44 RAO 6568.5 VEL 12.696 PTH 2.31 VHP 9.588 OPA -.55 RAP 10.89 ECC 1.6552
L-I TINE |NJ I.AT INJ _ _NJ RT A_ _NJ A2'NTH INJ TIME PO CST TIN _NJ 2 LAT |NJ 2 LONG
3261.6_ -25.19 t15.04 261._5 76.62 5 0 26 2661.7 -26.78 106.73
41_2.66 -1,49 16_,34 _5_,07 61.72 _4 43 15 3552,7 -5,26 162,69
29_4:20 -27.57 91.54 _1,8_ 77.96 6 3,6 33 2334.2 -28.95 83.01
3955.39 .64 153.66 250,88 60.11 1 45 0 3355.4 -3.34 147.14
25_N_.53 -33.14 67.07 2_3.04 B1.11 8 18 55 1996.3 -34.02 57.94
_66.02 5,46 143,90 247,89 56,20 2 12 0 3266,0 ,98 137.67
NI0-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_
SGT 24L_.5 _vR 347.8 5(,3 201.8 ST 1182.3 SR _O2,6 $5 1078.0
RRT ,0656 RRF -,O464 RTF -,9263 CRT .7560 CRS .8375 CST ,9905
S(_ 2447.4 R_3 .0157 R|3 -.9263 LSA 1614.5 NSA 211.4 SSA 16,2





JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69,
LAUNCH DATE DEC Z 1968 FLIGHT TIME IZ6.OD
HELIOCENTRIC C0¢¢|C DISTANCE 308.343
RL 147.47 LAL -.DO LOL 69.89 VL 26.527 GAL 8.68 AZL 86.35 HCA 126.03
RP 107.89 LAP 2.95 LOP 195.97 VP 36.932 GAP -13.93 AZP 92.19 TAL 153.72
RC 42.436 GL 15.88 GP -1 .87 ZAL 45.72 ZAP 4.90 ETS 23.81 ZAIE 165.12
PL AN(TOCENTR 1C CONIC
C3 37.270 VHL 6.105 DLA 24.92 RAL 18.24 RAD 6568.5 VEL 12.595 PTH 2.28
LN(H AZMTH LNCH TIHE L-[ TIl_ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH
90.00 3 52 36 3288.95 -24.75 116.91 259.86 75.78
90.00 23 45 57 4092.09 -3.44 165.96 251.42 '61.88
100.00 5 36 29 2954.04 -27.28 92.94 260.54 77.28
100.00 O 48 41 3902.23 -1.16 150.74 250.15 60.13
llO.O0 7 27 39 2606.23 -33.04 67.82 261.83 80.68
110.00 1_1£ 0 3622.8(] 3.82 141.63 _17.0§ 58.01
DZFFERENTI AL COIRR[CT 10N$
T08-1.0918 :r1_A-Z.18406 TC3 -.1406 BAU .0677
RDE -.$03.1 RRA .1102 RC3 -,1056 FAU .02503
FOE 1.3770 FRA 2.0173 FC3 -.5815 BSP 8139
60E 1.1332 BRA 2.1914 BC3 .1760 FSP -629
LAUNCH DATE DEC 2 1968 FL|GHT TINE 128.00
HELIOCENTRIC CONIC
RL 147.47 LAL -.00 LOL 69.89 VL 26.655 GAL
ARR%VAL OATE APR 7 1969
SMA 1Zl.07 E_C .26295 [NC 3.6521 V! 30.21]
TAP 279.76 RCA 89.24 APO 152.91 V2 35.123
ET[ 236.87 ZAC 105.97 ETC 167.17 CLF -4.53
VHP 9.141DPA -.01 RAP IZ.49 ECC 1.6134
|NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
4 47 25 2888.9 -26.46 108.66
24 54 9 _192.1 -7.17 159.27
6 25 43 2354.0 -28.76 84.45
1 53 43 3302.2 -5.13 144.20
8 11 5 2008.2 -33.97 50.71
2 17 43 3222.8 -.67 135.42
NID-COUR_ EXECUTION ACCURACY ORBZT DETERMINATION ACCURACY
SGT ?.491.9 _ 332.7 _3 220.8 ST 1229.5 SR 288.8 $5 1134.4
RRT .0672 RRF -.0452 RT1r -.9312 CRT .7615 CRS .64ti CST .9908
_,6 2314.0 _ .0186 R13 -.93t2 LSA 1684.9 NSA 203.9 $SA 15.9
$4;1 2492.0 S_. 331.9 THA .52 ELI 1249.2 EL2 182.9 ALF 10.30
ARRIVAL DATE APR 9 1969
DISTANCE 315.138
8.31 AZL 86.31HCA 129.25 Sl.lA t2t.83 (CC .25349 INC 3.6887 Vl 30.211
TAP 282.81RCA 90.95 APO 152.71 V2 35._1_
ETE 247.09 ZkC 107.60 ETC 167.25 CLP -6.11
VHP 8.709 OPA .50 TAP 14.06 ECC 1.5735
INJ TIME PO C$T TIN ]NJ 2 LAT INJ 2 LONG
4 J2 38 2721.9 -26.03 110.98
1 10 22 3426.9 -9.20 tS5.55
6 13 47 2377.3 -26.51 86.14
2 3 9 3246.8 -6.98 141.12
8 2 42 2017.8 -33.91 59.61
2 23 38 3179.1 -2.34 133.13
RP 107.93 LAP 2.83 LOP 199.20 VP 37.012 GAP -13.17 AZP 92.33 TAL 153.36
RC 42.394 G4. 16.6_ GP -2.06 ZAL 45.83 ZAP 6.45 ET$ 20.07 ZAE 166.57
PLAHETOCENTRIC CONIC
C3 34.968 VHL 5.913 DLA 25.68 RAL 18.00 RAID 6368.4 VEL 12.304 PTH 2.26
LN(H AZNTH LI_H TIME L-| TIN( INJ LAT INJ LONG |NJ RT A_ 1NJ AZI4TH
gO.O0 3 37 16 3321.91 -24.18 119.16 258.40 74.79
90.00 0 3 13 4025.91 -5.52 162.30 250.64 62.18
100.00 5 24 10 2977.29 -25.9"_ 94.58 239.18 75.49
100.00 0 59 2 31146.77 -3.04 147,70 P..At.47 60.25
110.00 7 19 4 2617.77 -32.91 68.70 L_lO.60 80.18
110.00 I 20 37 3779.03 2.15 139.34 244.24 55.88
DIFFERENTIAL C._RRI[CTIOI_ NID-COURSJE EXECUTIC_ ACCURACY
TD(-1.1029 TRA-2.1536 TC3 -.1130 BAU .0740 $GT 2555.1 S_ 318.8 _3 241.9
ROE -.2783 NtA .1011RC3 -.1099 FAU .02t375 RRT .0G38 RNF -.0391RTF -.g358
FOIE 1.4792 FRA 2.1150 FC3 -.6423 6SP 8432 SGB 2573.2 R23 .0215 R13 -.g358
1.1370 BRA 2.1580 BC3 .1553 FSP -695 8_'1 2535.7 SG2 316.1 THA .46
LAUNCH OATE DEC Z 1968 FLIGHT T]I4E 130.00
HELIO(ENTRIC COHTC DISTANCE 321.925
RL 147.47 LAL -.DO LOt. 69.89 VL 26.774 GAL 7.$7 AZL 86.28 HCA 132.47
RP 107.97 LAP 2.75 LOP 202.42 VP 37.086 GAP -12.43 AZP 92.52 TAL 153.43
RC 42,534 GL 17.46 GP -2.28 ZAL 46.04 ZAP 8.07 ETS 17.92 ZAE 167.52
PLAI_TO(ENTR_C CON|C
C3 32.688 VHL 5.735 DLA 26.43 RAL 17.70 RAO 65t_.3 V[.L 12.420 PTH 2.24
LI_H AZNTH LI_H TIN[ L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZNTH
90.00 3 19 13 3363,33 -23.41 121.95 256,84 73,59
90.00 0 18 55 3554.58 -7.60 150,t0 250.37 62.69
100.00 5 10 23 3004.95 -26.47 941,.51 237.77 75.57
100.00 1 tO 26 3788.17 -5.01 144.47 ?.48.85 60.49
110.00 .7 9 49 2631.24 -32.75 (,0.7_ 259.36 79._9
110.00 1 2_.,29 3734.64 .45 137.0_ _45.46 55.82
ORBIT DETERMINATION ACCURACY
ST 1274.9 SIR 269.7 $S 1194.5
CqT .7861 CRS .8440 CST .9911
LSA 1756.8 MSA 196.5 SSA 15.6
ELI 1291.9 EL2 171.1ALF 9.37
ARRIVAL DATE AFR 11 1969
SMA 122.54 ECC .24462 INC 3.7245 Vl 30.211
TAP 285.91 RCA 92.56 APO 152.52 VZ 35.099
ETE 259.00 ZAC 109.20 ETC 167.3A CLP -7.74
VHP 8.292 DPA .§4 RAP 15.60 ECC 1.541_
INJ TIME PO CsT TIM INJ 2 LAT INJ 2 LONG
4 15 16 2763.3 -25.43 113.86
I 24 49 33_4.6 -11.40 151.38
6 0 28 2404.9 -28.19 88.13
2 13 34 3188.2 -8.90 137.84
7 53 40 2031.2 -35.83 60.65
2 29 44 3t34.6 -4.03 130.8_
LAUNCH DATE DEC 2 1968
HIELIOCENTRIC CONIC
RL 147.47 LAL -.00
RP 108.01 LAP 2.63
RE 42.853 GL 18.32
PLANETOCENTRIC CONIC
C3 31.0_.A VHL 5.369
LNCH AZNTH LNCH TIME
90.00 2 56 34
9O.00 0 38 46
100.00 4 54 39
100.00 1 23
110.00 6 39 48
110.00 I 3.1 42
DIffERENTIALCCeREC_IONS
mE-1._178TRA-2.12_TO3-.0877 eAU .o_33
m_E-.24_ nA .09_mRC_-.1141 _AU.02635
_DE1.5982F_A2.22_ FC3-.7527 .se $$35
BO( 1.1453 BRA 2.1234 BE3 .1439 FSP -766 SGi 2_k_1.4 _. 299.7 THA
FLIGHT T;ME 132.00
D]STANCE 328.701
LOL _.6_ VL _.$#_ ;AL 7._ AZL 85.23.CA 135.69
LOP 205.(bl VP 37.1_ GAP -11.7_ AZP 9_.70 TAL 153.34
Ge -2,54 ZAL 46.27 ZAP 9.T7 ET$ 16.64 ZAE 187.87
OLA a7.23 RAC_7.33esm6s68.=v_c 12.315eT. 2.23
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH
_1_._o -==.26 125._ 255.11 72.06
3_.o5 -io,-- 133._o 23o.o_ 83.33
_o36.M -2_.$7 ga._ 2_._o 74.46
37_4.93 -7.12 140._ 248.32 60.89
2647.01 -32.55 7'0.90 258.10 78.92
3689.34 -1.28 134.66 _ .71 55.84
DIFFERENTIAL CORRECTIONS
TDE-1.1333 TRA-2.0867 TC3 -.0391BAU .0549
RDE -._224 R1RA .0879 RC3 -.111kll FAU .030_4
FOE 1.7268 FRA 2.3423 FC3 -.6534 B_P 8827
BDE 1.1549 BRA 2.090_ BC3 .1323 FSP -MS
MID-COURSE EXECUTION ACCURACY
SGT 2621.3 _ 300.2 SG3 265,5
_RT .055g RI_ -.0274 RTF -.9401
$GE _38.5 P_3 .0259 R13 -.9400
.37
ORBIT DETERHINATION ACCURACY
ST 1323,8 SR 251._ SS 1260.9
CRT .7700 CRS .8459 C$T .9914
LSA 1835.6 NSA 189.1 SSA 15.3
ELI 1338.| £L2 158.6 ALF 8.43
ARRIVAL DATE APR 13 1969
M10-C0_8( EXECUTION ACCURACY
SGT 2t_1.1 _,R 283.0 $G3 291.9
I_RT .0392 RIRF -.0061 RTF" -.9440
_A_ 2695.0 R23 .0313 R13 -.9439
361 2684.1 SG2 282.8 THA .24
SNA 123.21ECC .23630 ]NC 3.7664 Vl 30.21_
TAP 289.03 RCA 94.09 APO 152.32 V2 35.086
ETE 271.74 ZAC 110.74 ETC 167.44 CLP -9.43
VNP 7.889 DPA 1.33 RAP 17.10 ECC 1.5104
|NJ TIN_ PO CST TIN [NJ 2 LAT |NJ Z LONG
3 53 33 2819.3 -2A.53 117.71
I 43 15 3269.1 -13.91 146.35
5 45 18 2438.6 -27.75 90.54
2 25 27 3125.0 -1D.95 134.26
7 43 55 2047.0 -33.73 61.87
2 36 11 3089.3 -5.75 128.43
ORBIT OETERNINATION ACCURACY
ST 1373.0 SR 230.9 5S 1333.1
CRT ,77t9 CRS .8461CST .9917
LSA 1918.9 HSA 181.9 SSk 14.8
EL1 1384.6 EL2 145.6 ALF 7.48
313
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69
LAUNCH 0ATE 0EC 2 1968 FLIGHT Till[ 134.00 ARRIVAL DATE 4PR 15 1969
HEL IO(ENTRIC CONIC
RL 147.47 LAL -.iX] LOI. 69.89 VL
RP 108.05 LAP 2.51 LGP 208.85 VP
RC 43.347 GL 19.19 GP -_.85 ZAL
PLANE TOCENTR 1C CONIC
C3 29.332 VHL 5.416 OLA 28.01 RAL
DISTANCE 335.464
26.985 6AL 7.36 AZL 86.19 P,CA
37.214 GAP -11.02 AZP 92.68 TAL
46.56 ZAP II.54 ETS 15.89 ZAE
136,91 5644 123,64 E(C ,22853 INC 3,6134 Vl 30,211
J53,27 TAP 292,18 RCA 95.54 APO 152.14 V2 35.073
167.63 ETE 283.95 ZAC 112.23 ETC 167,56 CLP -11.19
16.94 RA0 6568.2 VEL 12.276 PTH 2.21VHP 7.500 DPA 1.64
IN] _ IN] RT AS,(: |NJ A214TH _NJ TIME PO CST TIN
131.76 252,95 69.71 3 L:_ 36 2913.3
146.16 Z50.28 65.15 2 12 31 3147.1
101.75 254,72 73,15 5 27 24 2481.3
136.99 247.92 61.50 Z 39 40 3054.3
7Z.19 256.83 7B.13 7 33 18 ZO65.6
132.23 244,02 55.94 2 43 7 3042,8
LN(_-I ATMTH LNCH TII4E L-I TD4E INJ LAT
90.00 2 22 3 3513.30 -_0.18
90.00 I 10 4 3747,08 -14,04
IOO.00 4 36 2 3081.34 °25,06
100.(30 1 38 46 3654.27 -9.44
110.00 6 48 53 2665.57 -32.29
110.00 I 42 25 _:_112.81 -3._
DIFFERENTIAL CORRECTIONS
TDE-1.1464 TRA-2.O481
ROtE -.1950 RRA ,0844
FOE 1.8780 FRA 2,47_34
BOE 1.1629 6RA 2,0499
MIO-COJRSE EXECUTION ACCURACY
TC3 -,0241 6AU .0491 S_T 2737,9 S_R 265.4 $63 321.3
RE3 -.ILP'Z7 FAU ,03_O2 RRT .0075 RRF .O_O2 RTF -.9478
rE3 -,9745 6SP 9073 S(_ 2750,7 1_3 ,O374 R13 -.9478
B(3 .1251 FSP -937 t_;l 2737,9 _ L_SG,4 THA ,04
RAP 18.56 ECC 1.4827








ST 1416.9 SR 2138.5 SS 1410.3
CRT .7701CRS ,8433 CST ,9921
LSA 2003.7 MSA 175,2 SSA 14.2
ELI 1428.0 EL2 132.2 ALF 6.51
LAUNCH DATE DEC 2 1_ FLIGHT TIME 136.00 ARRIVAL DATE APR 17 1969
HELI(X_ENTRIC CONIC
RL 147.47 LAL -,00
RP 108,09 LAP 2._7
RC 44.011 6L 20.09
PLANETOCENTRIC CONIC
C3 27.829 VY4. 5.275
LNCH AZ_TH LNCH TINE
84.33 0 57 13
93.67 2 31 16
tOO.DO 4 12 2_
100.00 I 38 48
110100 6 36 50
110.0(3 1 50 48
DISTANCE 342,214
LCL 69.89 VL 27.079 OAk 7.08 AZI. 86.13 HCk 142.12 SNA 124.43 ECC .22129 INC 3,8668
LOP 212.07 VP 37.270 GAP -10.35 AZP 93.05 TAL 153.24 TAP 295.36 RCA 96.89 APO 151.96
5P -3.23 7AL 46,90 7AP 13.40 £T5 15.5_ ZA£ 166.91 ETE 294.50 ZkC 113.66 ETC 167,72
OLA 28,83 RAL i6,49 RAO 6_8.1VEL |2,Z|5 PTH 2.19 VHP 7,125 OPA 1.87 RAP 19,98
L-I TINE INJ 1.4T INJ _ INJ RT A,T_ INJ A21HTH INJ TIM[ PO CST TIN INJ 2 LAT
3769.L_6 -17.91 149.57 250.56 67.02 20 2 3169.3 -20.87
3464,86 -17,g0 127,25 250,55 67,01 3 29 1 2864,9 -20,86
31_3.97 -23.85 105._ 252.97 71.42 5 4 42 2540.0 -26.16
3569,38 -12,15 |32o15 247,75 62,48 2 58 17 _969.4 -15,74
21_87.60 -31.97 73.93 255.54 77.21 7 21 38 21387.6 -33.40
3594,51 -4.89 1Z9.70 243.39 56.13 2 50 43 2994.5 -9.31
DIFFERENTIAL O3RRECTIONS NIO-O3UR_ EXECUTION ACCURACY
TDE-I.15_ TRA-2.0049 TC3 .0129 8MJ .0477 _T 1786.7 _ 248.0 S_3 354.1
ROE -.1666 RRA .O833 RE3 -.1273 F_LU .03566 RRT -.O445 RIRr .0879 RTF -.9513
FOE 2,0484 FRk 2,6113 FC3-1,1095 8SP 9302 566 2797,7 R_3 -,0453 R13 .9513













5T 1463,9 5R 183.6 SS 1494.6
CRT .76L:_ CRS .8352 CST .9974
kS4 2093.3 HSA 169.O SSA 13.5
ELl 1470.6 EL2 118.4 ALF 5.50
LAUNCH DATE DEC 2 1968 FLIGHT TII_ 138.00 ARRIVAL DATE APR 19 1969
HELIOCENTRIC CONIC 0ISTANCE 348,949
RL 147.47 LAL -.OO LOL 69,89 VL 27.165 GAL 6.81 AZL 86.07 H(.A 145,33 SI4A 124.97 EE( .21454 INC 3.9284 Vl 30.711
RP 108.13 LAP 2,23 LOP 215,2P VP 37,320 GAP -9,70 A?P 93123 ?AL 153,24 TAP 29_.56 RCA 98'16 APO 1_I,79 V2 35,047
RC 44,838 GL 21,04 GP -3,68 ZAL 47._0 ZAP 15,36 [TS 15,45 7AE 165,87 ETE 302.89 ZAC 115.O3 ETC 167.92 CLP -14.97
PLANETOCENTRIC CONIC
C3 26.497 VHL 5,147 CLA 29,67 RAL 15,98 RAD 6568,1 VEL 12.160 PTH 2,18 VHP 6,765 OPA 1.98 R_P 21.35 ECC 1.4361
CNCH ATMTH LNCH TIH_ L-I T_N_ IN] LAT IN] LONG |NJ RT AS( IN] A2't,ITH IN] TIME PC) CST TIM IN] 2 LAT IN] 2 LONG
80,75 0 26 42 _48_6 -18.73 155,79 249,46 66,56 1 _0 50 3248,6 -21,74 148.31
99,25 2 57 41 3361.17 'i8.72 119.97 _49.46 66.55 3 _ 42 _7-6i.2 -21.73 112.49
100.O0 3 34 11 3244,48 -21,41 !12,49 250,64 68,63 4 28 I6 2644,5 -24.13 104.74
I00,00 2 32 53 3440,48 -16.08 124,_0 245,20 64,46 3 30 13 2840,5 -19.39 117,36
llO,OO 6 23 22 2714.15 -31,56 75,89 254,23 76,12 7 8 36 2114,1 -33,14 67.02
110.OO 2 0 12 3543.58 -6,82 127,O1 242,85 56,42 2 59 15 2943,6 -ll,lg I_0.64
0IFFERENTIAL CCRR£CTION5 MID-CCUR,_E EXECUTION ACCURACY ORBIT DETERRINATION ACCORACV
TD_-1.1668 TRA-1.9517 TC3 .O617 BAU .0_18 _k_T 2_.1 _ 23i.8 _(;3 3_0.4 _T 1499.6 SR 155.5 SS J58_9
ROE -.1365 RRA .0854 RE3 -.|327 FAU .0_7 RRT -.I_0 _ ,178fl RIT -,9548 CRT ,7405 CRS ,8139 CST ,9926
FO£ 2.2986 FRA 2.7599 FC3-1.2699 _SP 9669 _ 2827.6 R_3 -.0540 R13 .9549 LSA 2179.9 HSA J63.8 SSA 12.6
_0£ 1.1747 eRA 1.9536 BE3 ,1464 FSP -1167 SGI 2818,3 SG2 129,8 THA 179,38 ELI 1504,2 EL2 104,2 ALF 4,41
LAUNCH DATE DEC 2 1968 FLIGHT TINE 140.00 ARRIVAL DATE APR 71 1969
t._LIOCENTRIC CONIC
RL 147.47 LAL -.00
RR 108.17 LAP 2.09
RC 45.818 GL L:_.04
PLANE70_ffNTRIC CONIC
c3 25.319 _ 5.032
LNO4 A.-"MTH LNCH TIME
78.05 0 4 0
101.95 3 15 44
78.05 0 4 0
101.95 3 15 44
|10.00 6 7 51
110.OO 2 I1 3
OIFFER1ENTIAL CORreCTIONS
701[-1.0699 7RAo1.7906 TE3 .2773 _U .1047
ROE -.1027 RRA .0922 RC3 -,1374 FAU ,04667
rOlE 2,3621 FRA 2.82_9 F(3-1,5957 B_k° 12520
802 1.0748 BRA 1.7950 _3 ,5094 FSP -1498
OISTANC1E 355.638
LOt. 69.89 V_ 27.244 GAL 6.57 AZI. 86.00 HC4 148,54 S_4A 125.49 ECE .20827
LOP 218,48 VP 37.366 GAP -'9.0_ AZP 93.4| TAL 153.26 TAP 301.80 RCA 99.35
GP -4,24 7AL 47,75 ZAP 17,44 ET$ 15.63 Z_E 164,65 ETE _O9,14 2AC 116,33
IN( 4.OO09 Vl 30.711
APO 151.62 V2 35.033
ETC 168.18 CLP -16.93
OLA 30,54 RAL 15,39 RAO 6_.0 Vl[L 12,112 PTH 2,17 VHP 6.418 DPA 1.94 RAP 22,67 E(C 1.4167
L-I TINE IN] I.AT IN] L_ IN] RT AS( IN] AZl4TH IN] TIME PO CST TIM IN] 2 LAT INJ 7 LONG
_<JO2,23 -19.38 lrd3,17 248.38 66.07 ] 9 2 3502.2 -22,63 152.67
3285,00 -19,55 114,_ 248,37 66,05 4 I0 29 2685,0 -22.62 107.18
_,23 -19,56 160,17 248,38 66,07 1 9 2 3302.2 -22.63 132,67
3285.X _19.5_ 114,68 248.37 66,05 4 10 29 2685,0 -22.62 107.18
2746,82 -3|.00 76.27 252,86 74.81 6 53 38 2146,8 -32,77 69.50
3488,41 -8,89 I24,07 242,40 56,86 3 9 11 2888.4 -13.19 117.62
NI0-G3JR_ EXECUTION ACCL_RACY CRGIT DETERMINATION ACCURACY
SGT _677.1 _ 218.3 SG3 421.1 ST 1410.2 SR 122.6 SS 1615.7
RRT -,3138 RRF .3406 RTT -,9650 CRT .6738 CRS ,7634 CST .9911
L_=86.0 RZ3 -.0365 R13 .gG_ LSA 2141.7 MSA 164.6 SS4 10,2
SG1 2678,0 S_ 207,0 THA ]78,52 EL/ 1412.6 EL2 90,5 4LF 3.37
314
JPL TM 33-99 EARTH--VENUSTRAJECTORIES_VOL 4, 1968-69 J
LAUNCH OATE 0FC 2 1968 FLIGHT TIME 14Z.00 ARRIVAL CATE 4PR 23 1969
I"_LZOCENTRIC CONIC
RL 147.47 LAL -,DO
RP 108.21 LAP 1.93
RC 46.944 6L 23.JO
PLAI_TC(ENTR[C CONIC
C3 24.328 VHL 4.932
LNCH AZHTH LI_H TIN[ L-I TII4[ rNJ LAT
75.67 23 40 38 3945.B9 -20.40
104.33 3 3(3 12 3221.69 -_D.38
75.67 23 40 38 3945.89 -20.40
104.33 3 30 12 3221.69 -ZO.38
110.00 3 49 29 2788.92 -30.21
110.00 2 24 27 3426.66 -|J.I7
0IgFERI[NTIAL COIR'R1ECTIONS
TOE-1.2371 T24-1.8208 TC3 .0_8 BAU .0534
ROE -.O673 _A .1012 RE3 -.1488 rAU .04397
r0£ 2.7686 FRA 3.I559 FC3-J.5646 8.._P B99J
8OC 1.2389 _A 1.8935 BC3 .1643 FSP -136I
OISTANCE 362.372
LOL 69,89 VL 27,317 GAL 6,34 AZL B5.9J I._A 151.74 S/,14 125.96 £CC .20252
LOP 221.69 VP 37.406 GAP -8.45 AZP 93.60 TAL 153.29 TAP 305.03 REX 100.45
GP -4.94 ZAL 4B.24 ZAP 19.65 ETS 16.06 ZAE 163.35 ET£ 313.54 ZAC 117,57
INC 4.0879 v] 30.21J
APO 151.47 V2 35,020
ETC 168.54 CLP -19.02
OLA 31.47 RAL 14,77 RAC 6568.0 VEL 12.071 PTH 2.16 VHP 6.088 0PA 1,74 RAP 23.97 ECC 1.4004
INJ L.CNG INJ RT AS{: |NJ AZNTH INJ TIM[ PO C$T TIN INJ 2 LAT INJ 2 LONG
163.B6 247.38 65.51 24 46 24 3345.9 -23.53 156.34
110.32 247.37 65.49 4 23 53 2621.7 -23.52 102.79
163.86 247.38 65.51 24 46 24 3345.9 -23.53 156.34
110,32 247.37 65.49 4 23 53 2621,7 -23.52 102.79
81.30 251.46 73.18 6 35 58 2188.9 -32.21 72.66
120.75 242.17 57.48 3 21 34 2826.7 -15.38 114.17
NI0-(.OUR_E EXECUTION ACCURACY ORBIT 0ETERMINATIC_ ACCUR4Cv
SCaT 2949.7 S(,R 216.0 S(,3 482.6 ST 1631.5 SR 88.5 SS 1822.8
RRT -._F568 _ .4706 RTF -.9587 CRT .5562 CRS .6447 CST .9937
S(_ 2957.6 _ -.O964 RJ3 .9589 LSA 2443.1MSA 153.5 SSA 11.0
SGI 2951.0 _2 1_.2 THA 118.33 ELI 1632.3 EL2 73.5 ALF 1.73
LAUNCH 04TE OEC 2 1968 FLIGHT TIM[ 144.00 AR_RIVAL OATE APR 25 1969
HELIOCENTRIC C(_NIC
RL 147.47 LAL -.00
RP 108.25 LAP 1.78
RC 48._5 GL 24.ZT
PLAN[ T(XENTRI C (._NIC
C3 23.487 WAL 4.846
LNr_4 ATMTH LN(.H TII4E
73.42 23 22 32
106.58 _ 42 3!
7J.42 23 22 32
106.38 3 42 31
JlO.O0 5 25 5J
110,00 2 42 19
OIFFERIENTJAL COI_(TI(_
TO£-I .2376 TRA-J .8|/_1 TC3 .12_I0 _AU .0_45
R(_ -.02_ MA .JIB2 RC3 -.1605 FAU .04854
FOE 3.06_0 FRA 3._1113 FC3-I .78_2 BSP _11_0
1.237_ _RA I.BZZ_ BC3 .Z053 FSP -1549
DISTANCE _9.0_
LOL 69.89 VL 27.M4 GAL 6.|3 A2'I,. BS._O _ 154.94 £_A 1L:_.40 £CC .19719 IN( 4.1951 V1 50.211
224.B9 VP 37.443 GAP -7,_5 AZP 93,80 TAL 153,35 TAP 3(18.30 RCA 101.47 4PO 15J.32 V2 35.007
GP -5.B5 FAt. 48.82 ZAP _.00 (T$ 16.76 Zl_ 1_.03 ETC 316.25 ZAC |18.73 ET( 169.04 CLP -21.25
OLA 32.46 RAL I4.05 R/tO 6_k_.0 V(EL 1_.O3_ PTH 2,15 W.tP 5.7?2 0PA 1.31 RAP 25.22 CC( 1.3865
L-I T|NE |NJ |.AT |NJ _ INJ RT _ |NJ A2'NTH INJ TIME PO (ST TIM INJ 2 LAT ;NJ 2 LONG
3_B4.8_ -21.25 167.24 _46._ _4.86 24 28 57 3384.8 -24.46 159.70
3|65._3 -21.24 I06.47 246._ _4,B5 4 35 J7 2565.5 -24.44 98.93
3984.82 -21.25 I67.24 246..38 _4.B6 24 28 57 3384.B -24.46 J59.70
3165.53 -'Z|,24 106.47 246.38 64.85 4 35 17 2565.5 -24.44 98.93
2846.74 -29.00 BS._ 249.84 7J.05 6 J3 J8 2'246,7 -3J.31 76.92
3351.6I -13.B8 116.62 242._ 58.44 3 38 10 2751.6 -17.9fl 109.88
MJO-C.._ E_(UT_O_ ACCURACY ORB|T OET[RN|NATION ACCURACY
SGT 2940.9 _ Z_B.9 SG3 532.9 ST 1650.6 SR 57.3 SS 1937.4
-.5_M_ J_ .6679 R1T -.9_J 7 CRT .0338 CR5 .1434 CST .9937
_GB 2949.7 RZ3 -.1|72 RI3 .96L:_ LSA 2541.4 MSA J51.4 SS_ 9.6
SGJ 1944.0 _,Z 183.9 TH_ 177.34 ELI 1650.B ELI 57.2 ALF .07
L4UNCH 0ATE OEC 2 1968 FLIGHT T_I4_ 146.00 ARRIVAL 0ATE APR 27 1969
HELIOC£NTR_C CONIC
RL 147.47 LAL -.00 LCt. 69.89 VL
RP 108.29 LAP 1.61 LOP 228.08 VP
RE 49.590 GL 25.56 GP -7.03 ZAL
PLANETOCENTRJC CONIC
C3 22.825 VHL 4.778 0LA 33.57 RAL
LNO'_ AZNT_ LNC_ TIY_. L-I TIN[ /NJ LAT
71.17 23 4 52 4022.21 "_Z.I3
108.83 3 53 34 3114.21 -22.J2
71.17 23 4 52 4022.21 -_.13
108.83 3 53 34 3114.2J -_.J2
II0.00 4 49 46 2942.26 -26.71
1J0.OO 3 JJ 47 3242.J6 -J7.68
DIFFERENTIAL C.ORR1ECT|CNS
TCE-I .2507 TRA-J °7327 TC3 .J64J BAU .0737
ROC .0299 RRA .1437 RC3 -.1773 FAU .0529_
FOE 3.4236 FRA 3,5502 FC3-2.0094 BSP 9614
_OE 1.2510 _RA 1.7586 BC3 .2415 FSP -I732
OISTAN(E 375.717
27.445 GAL 5.93 AZL 85,67 HCA 158.14 S,qA 126.80 £CC .19229 [NC 4.3312 Vl 30.211
37.4?5 GAP -7.27 AZP 94.02 TAL 153.43 TAP 311.57 RCA 102.42 APO 151.18 V2 34.994
49.49 2AP 24.56 ET$ I?.78 7AE 160.70 ETE 317.41 2AC 119._2 ETC 169.73 CLP -23.60
13.22 RAD 6567.9 '.tEL 12.008 PTH 2.14 VHP 5.474 DPA .55 R4P 26.47 [CC !.3756
|NJ LONG |NJ RT AS( |NJ A2'NTH |NJ 7|NE PO CST T]N |NJ 2 LAT |NJ 2 LONG
I70.57 245.44 64.09 24 11 54 3422.2 -25.43 163.02
I02.97 245.43 64.08 4 45 29 25J4.2 -25.42 95,42
170.57 245.44 64.09 24 II 54 5422.2 -25.43 163.02
_02.97 245.43 64.08 4 45 29 25J4.2 -25.42 95.42
91.85 247.68 67.83 5 38 48 2342.3 -29.4B 83.76
JlO.4_ 24_.94 60°26 4 5 49 2642.2 -21.50 J03,3B
M|O-(.OU_ E_ECUTION ACCURACY CR_IT DETERMINATION ACCURACY
_r_T _939.0 _ 269.7 SG3 _O.J ST |680.0 SR 71.8 SS 2073.0
RRT -.7595 RRg .8_O1 RTF' -.9639 CRT -.6350 CRS -.7708 CST .9939
SG_ 2951.4 R_3 -.J467 213 .9645 LSA 2665.0 MSA 150.2 SSA 8.2
_;1 2946.2 S_ 175.0 THA 176.D0 ELI 1681.1 EL2 39.5 ALF 177.95
LAUNCH OATE 0EC 2 1968 FLIGHT TINE 148.00 ARRIVAL OATE APR 29 1969
PELIC_ENTRIC CONIC
RL 147.47 LAL -.00
RP 108.33 LAP 1.44
RE 51.091GL 27.06
PLANETOCENTRIC CONIC
C3 L:_'Z.374 VI,,IL 4.7_O
LNO-f A2_4TH LN(.H TINE INJ I.AT
68.79 22 46 41 -23.06
111.21 4 3 55 -23.O5
68.79 _ 46 41 -23.0_
111.21 4 3 55 -23.O5
68.79 _ 46 41 -23.0_
111._! 4 3 _ -23.0_
0IFFERENTIAL CORR_CTION_
T0_-1._67_ TRA-1.6817 7(3 .l_g_ _AU ,0_34
ROE .IOO6 _A .1815 RC3 -._017 g_J .057_7
FOE 3.8533 FRA 3.7622 FC3-2,2313 BSP 9717
BOg 1.2713 _A 1.6914 BC3 .27_9 FSP o1932
OISTANCE 382.361
LCL 69.89 V1. 27.500 _AL 5.75 k2'L 85.49 HCf 161.34 SMA 127.17 £CC .I87Bl INC 4.5114 Vl 30.211
4OP231.28 VP 37._03 GAP -6,71A2'P _M.Z8 TAA. 153.51 TAP 314,85 RCA 103.29 APO 151.05 V2 34.980
GP -B.65 ZAL 50.21_ ZAP 27.39 £TS 19.24 Z_E 159.28 ETE 317.03 2AC 120.84 ETC 170.71 CLP -26.09
OLA 34.84 RILL 12.23 RAO 6567.9 VI[L 11.990 PTH 2.14 VHP 5.195 DPA -.66 RAP 27.75 ECC 1.3682
L-I T]ME INJ _ INJ RT A_ |NJ A2_4TH |NJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG
4060.80 174.O_ 244.56 63.12 23 54 21 3460.8 -26.47 166.53
3065.9'_ _3.6_ 244.5_ 63,|1 4 55 1 2465.9 -26.46 92.14
4060.80 174.0_ 244.56 63.12 23 54 21 3460.8 -26.47 166,53
_065._ 99._9 _44.55 63.11 4 55 1 2465.9 -26.46 92.14
4OEO.80 174.0_ 244._S 63.12 23 54 21 3460.8 -26.47 166.53
,3065._ _.69 244.55 63.1| 4 55 I 2465.9 -26.46 92.14
NIO-_ [_CUTION ACCURACY ORBIT OETERNINATION ACCURACY
_IGT _4.O _,R 3_0.7 ,_,3 652.7 ST 1706.2 SR 146.1 SS 2224.8
RRT -.,1_46 RRr .9'Z81RTF -.9657 CRT -.9908 CRS -.9710 CST .9940
S_ _4_.0 _3 -.|794 RJ3 .9_1 LSA 2803.5 NSA 150.5 SSA 6,8
SGI 2939.8 SG2 175.2 THA 174.06 ELI 1712.3 EL2 19.7 ALF 175.15
13|5
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69
%
LAUNCH DATE DEC Z 1968
HIEL|OEENTR|C CON|C
RL J47.47 LAL -.00
RP 108.38 LAP 1.27
RE 52.697 GL 28.89
PLAMETOCENTR|C CONIC
C3 72.2134 VHL 4.712
LN(J-f ATMTH LNCH TIN|
66.12 22 26 55
113.88 4 13 55
66.12 22 26 55
I]3.88 4 13 55
66.12 22 26 55
FLIGHT T|ME J50.00 ARRIVAL OAT[ MAY 1 1969
DISTANCE 388.984
LOL 69.89 VL 27.550 GAL 5.58 AZL 85.24 HEA 164,54 SMA |27.5| ECE °|8372 INC 4.7626 V| 30.21J
LCP Z34.47 VP 37.528 GAP -6.|6 AZP 94.59 TAL J53.60 TAP 3|8.J4 RCA 104.08 APO J50.93 V2 34.967
GP -J0.95 ZAL 5|.26 ZAP 30.58 [TS Z|.33 zJ£ 157.57 ET[ 3|4.96 ZAC J2|.80 ETC |72.16 CLP -28.73
OLA 36.39 RAL ||.0! RAD 6367.9 VEL |1.983 PTH 2.14 VHP 4.943 0PA °2,56 RAP 29.J6 ECC J.3654
L-I T|NE XNJ LAT IN| LONG [NJ RT A_ |NJ AZNTH |NJ TII_ PO CST TIN IN| ? LAT IN| ? LONG
4103.49 -24.06 178.03 243.75 6J.83 23 35 19 3503.5 -27.62 170.51
3019.52 -24.04 96.57 243.74 61.82 5 4 14 2419.5 -27.61 89.03
4J03.49 -24.06 |78.05 =243.75 61.83 23 35 19 3503.5 -27.62 J70.5J
30|9.52 -24.04 9_.57 243,74 61.82 5 4 J4 24|9.5 -27.61 89.03
4J03.49 -24.06 J78.05 243.75 6|.83 23 3fl 19 3503.5 -27.62 170.51
|J3.88 4 13 55 3019.52 -24.04
DIFFERENTIAL CCRRECTION$
T02-|.2938 TRA-1.6065 TC3 .L_060 BAU .0933
ROE .21314 RR4 .2380 RE3 -.2372 FAU .062J3
FOE 4.3758 FRA 3.9630 FC3-2.4225 8SP 9720
gO? |.3094 eRA 1.6240 8C3 .3142 FSP -2J35
LAUNCH DATE DEC 2 1968
h_LIOCENTRIC CONIC
96.57 243.74 61.82 § 4 14 24J9.5 -27.61 89.03
NIO-C_JI_J_t_,CUTION_CCURACY CR6JT DETERNXNATI_ ACCURACY
SGT'28_ST_R -489,| SG3 7|9.5 ST 1733.5 SR 267.7 55 ?398.5
RRT -.9178 RRF .9736 RTF -.9669 CRT -.9996 CR5 -.9959 EST .9941
sr_ 2939.5 R23 -.Z07! RJ3 .9691 LSA Z967.fl MSA 152.6 SSA 5.3
•%1 2933.2 SGZ 191.9 THA 171.16 ELI 1754.0 EL2 7.6 ALF 171.22
FLIGHT TI_ 1.52.O0
OISTANC£ 395.586
ARRIVAL DATE NAY 3 J969
RL ]47.47 LAL -.OO
RP |08.42 LAP ! .09
RC 54. 398 GL 3I .28
PLAIqE TC_ENTRIC CONIC
('3 22.478 VHL 4'741
LN(..H A2_4TH LNCH TII4_
62.90 L_ 3 46
117.10 4 23 54
62.90 L_ 3 46
117.10 4 23 54
62.90 22 3 46
LOL 69.89 VL 27.596 GAL 3.43 AZL 84.86 /-k3, I67.73 9AA J27.82 ?CO .lBOO3 INC 5.1405 vl _.21!
LOP 257,66 VP 37.549 GAP -5.62 47P 95.02 TAL J53.69 TAP 321.42 RCA 104.81APO |50.83 v? 34.954
GP -J4.44 ZAL 52.37 ZAP 34.37 ETS 24.39 Z_ |55.11ETE 310.96 ZAC J22.72 ETE 174,44 CLP -31.53
OLA 38.40 RAL 9.36 RAO 6367.9 VlEL 1J.994 PTH 2.14 VHP 4.732 0PA -5.62 RAP _.89 ECC 1.3699
L-I TII4E INJ LAT INJ LONG INJ RT A,SC iNJ A2'NTH INJ TIN[ PO CST TIM |NJ 2 LATINJ 2 LONG
4154.96 -25.16 182.9_ 243.03 59,98 23 13 1 3555.0 -28.95 175.47
2974.00 -25.13 93.54 243.02 59.97 5 13 28 2374.0 -28,94 86.04
4J34.96 -_5,]6 |82.92 243,03 59.98 23 J3 I 3555.0 -28.95 175.42
2974.00 -23.15 93.54 243.O'Z 59.97 5 13 28 2374.0 -28.94 86.04
4|34.96 -2_.|6 J82._'2 243.03 _9._ 23 |3 | 3555.0 -28,9§ 17_,42
1J7.10 4 23 54 2974.O0 -25.1_
DIFFERENTIAL CCItRECTION5
TOE-1.3364 TRA-/.SLPSI TC3 .2073 g&U .J0?0
R_E .3600 RRA .3237 RE3 -.2895 FAU .06592
FOE _.0087 FRA 4.0997 FC3-2.3390 8SP 9734
_OE 1.3840 _RA J.5_6| _(3 ._56| FSP -233|
LAUNCH DATE DEC ? 1968
HELIOCENTRIC CONIC
93.54 243.0_ 59.97 5 |32B 2374.0 -28.94 86.O_
NIO-_ EY;E.CUT|ON ACCUR4C_ ORBIT OETERNINJTION ACCURAC_
_GT 2855.9 SGR 7J6.8 SG3 784.3 5T 1761.8 5R 460.2 55 ?593.3
RRT -.94|9 RRF ._JJ3 R7F -.9677 CRT -.9967 CRS -.9996 CST .9942
S(_ 2944.4 R_3 -.2|9| RJ3 .9721 LSA 3J64.9 NSA 157.0 5SA 3.9
.%| _9_5.| SG2 2_4.2 THA 166.61 ELI |B20.6 EL2 36.0 ALF 165.40
FLIGHT TII,_ 154,00
DISTANCE 402.)66
ARRIVAL O_TE MAY 5 1969
RL 147.47 L4L -.00
RP 108,45 LAP .9l
RC 56.!86 GL 34.73
PL4N_T_ENTR|C CONIC
C3 23.649 VHL 4.863
LNCH AZNTH LN_H TIN[
58.61 ?1 33 51
121,39 4 33 35
58.61 21 33 5J
121.39 4 33 33
58.6! 2| 33 51
12J.39 4 33 35
LOL 69.89 VL 27.637 GAL 3.30 AZL 84.22 HCA
LOP 240.85 VP 37.568 GAP -5.J0 _ZP 95.71 TAL
GP -20.21 74L 54.55 ?AP 39.30 ETS 29.10 ?AE
170.92 SNA |28.09 EC( .17670 INC 5.7787 ffl 30.?II
153.78 T4P 324.70 RCA |05.46 APO J50.73 V2 34.94?
|50.7g ETE 304.93 ZAC |23.58 ETC 178.36 CLP -34.45
DLA 4J.28 RAL 6.82 RAO 6568,0 VEL 12.043 PTH 2.|5 VHP 4._4 OPA -J0.8! RAP 33.44 ECC 1.3897
L-I TIN? IN| LAT IN| LONG |Nj RT A_ IN| AS'NTH _NJ TiI_ PO CST TIM [NJ 2 LAT JNJ _ LONG
4223.37 -26.39 189.53 242.43 57.03 22 44 14 3623.4 -30.53 lB2.!6
29_O.34 -26.37 90.69 242.4! 57.02 5 22 26 2330.3 -_O.52 83.32
4223.37 -26.39 |89.53 242.43 57.03 22 44 |4 3623.4 -30.53 187.!6
2930.34 -26.37 90.69 242,41 57.02 5 22 26 2330.3 -30.52 83.3?
4223,37 -26.39 |89.53 242.43 37.03 22 44 14 3623.4 -50.53 |82.J6
2930.34 -215,37 90.69 242,4! 57,02 3 22 26 2330.3 -30.52 83.32
DIFFERENTIAL CCRRECTION5
T02-|.4205 TR4-|.4231 T(3 .1929 8_U .1305
ROE ,6458 RRA .4554 RE3 -.3648 FAU .06740
FOE 5.7324 FRA 4.0360 FC3-2.4672 8SP 9959
{_:)E 1.5604 8RA 1.4942 9C3 .4127 FSP -2487
NI0-COUR_E EXECUTION ACCUR4C_
SET 2795.3 SG_ f|O_'.2 S(,3 827.5
RRT -.9_$20 _ .9972 RIT -.9678
SGIB 3004,8 _3 -,_D89 R13 .9770
KJ 2988.2 5G2 315.5 THA !59.|8
ORBIT 0ETERNINATION ACCURAC_
ST |802.5 5R 790.6 SS 2799.9
ERT -.9_43 CRS-I.0000 CST .9942
LSA 3418.5 MSA |64.6 SSA 2.5
ELl |966.7 EL2 77.0 ALF 156.40
LAUNO4 OATE OEC 2 1968 FL|GHT TI_ 156.00 AI_IVAL DATE HAY 7 J969
PELIOCENTRIC CONIC
RL 147.47 LAL -.00
RP 108.49 LAP .73
RC 58.031 GL 40.55
PLANETO('ENTR_( CONIC
C3 27.432 VHL 5.2_8
LNCH ATN?H LNCH TINE L-_ T_NE ]NJ LAT
_2.14 20 48 41 4328.09 -27.44
!27.86 4 40 7 2897.96 -27.43
52.|4 20 48 4J 4328._ -27,44
127.86 4 40 7 2897,96 -27,43
52.J4 20 4S 41 432B._3 -27.44
127.86 4 40 7 2B97.96 -27.43
DIFFERENTIAL CCR_ECT|ON_
TOE-J.6559 TRA-1.3076 TC3 .1437 OAU .1?'06
ROE 1.2887 RRA .6499 RE3 -.4425 F_J .05947
FOE 6.4643 FRA 3.4184 FC3-| .8768 O_P |0708
902 2.0983 _A 1.4_02 8C3 .4652 FSP -E382
OISTAI_E 408.7_
LOt. 69.89 VL. _7.673 GAL 3.!8 A2'L 82.90 H(A 174.10 _tlA 1_.34 ECC .17373 INC 7.0968 V! 30.21!
LOP 244.03 VP 37,383 GAP -4.59 A2'P 97.06 TAL J53.87 TAP 327.97 RCA 106.O5 APO J50.64 vz 34.9?9
GP -3l.I0 ?AL 58.12 ZAP 47.03 ET$ ]6.84 ?AlE 14|.60 ETE _97.59 ZAE 123.99 ETC 186.12 CLP -37.74
OLA 4_.97 RAL 1.98 RAD 656_.! VEL |2.|99 PTH 2.|9 V_ 4.735 OPA -20.62 RAP 38.39 EEC 1.4515
JNJ LONG |NJ RT A_ |NJ AS"NTH |NJ T_N_ PO C$T T|M JNJ 2 LAT[NJ 2 LONG
199.86 241.87 5|.5a 22 0 50 3729.0 -32.22 192.87
88.63 241.86 51.54 5 28 25 2298.0 -32.21 81.65
J9_.1_16 24|.67 5!.54 22 0 50 3729.0 -32.22 I92.87
88.63 24|.B6 51._4 5 28 25 2298.0 -32.21 81.65
1_,,86 241.87 5|.54 22 0 50 3729.0 -32.22 192.87
88.63 241.86 51.54 5 28 25 2298.0 -32.21 81.65
NID-COUR_ ELOCUTION AECURAE_ OR61T OETERNIN4TJON ACCURAC_
5G7 2746.0 SGR |B(_'_,4 5G3 786.3 ST IgJ3.R SR J442.8 SS 2967.7
RRT -.955_ RRF .9989 RTF -.9676 CRT -.9935 ERS -.9999 CST .9946
S_ 3284.7 R_3 -.1653 R!3 .9861 LSA 3810,6 NSA 176.2 SSA I .3
_61 3253.9 SG2 448.8 THA 147.21[] ELI 2393.1 EL2 131.7 ALF 143.04
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 1968-69)
LAUNCH DATE DEC 2 1_8
HqELIOCENTRIC CONIC
RL 147.47 LAL -.00
RP 106.53 LAP .54
RE 59.985 GL 52.75
PLANE T(XENTRIC CONIC
C3 47.528 VHL 6.894
LNO-I ATMTH INCH TI_
41.17 I9 I7 7
138.83 4 I9 12
41.17 I9 I7 7
I38.'B3 4 19 12
41.17 19 17 7
13_q.83 4 19 12





27.706 GAL 5.08 AZL 78.53 HCA 177.27 $444 128.57 [CC .17111 INC|1.4716 Vl 30.211
37.596 GAP -4.10 AZP 101.46 TAL 155.93 TAP 331.20 RCA 106.57 APO 150.57 v2 34.917
66.76 ZAP 63.15 ETS 51.64 ZAE 118.76 ETE 294.75 ZA( 120.94 ETC 205.78 CLP -37.27
CLA 54.58 RAL 347.88 RAD 6568.8 VEL 12.996 PTH 2.37 VHP 6.423 OPA -41.23 RAP 53.83 [CO 1.7822
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
4550.78 -24.39 219,10 239.09 39.52 20 32 58 3950.8 -30,44 213.62
2952.78 -24.37 90.86 239.07 39.51 5 B 25 2352.8 -50.43 8fl.38
4550.78 -24.39 219.10 239.09 39.52 20 32 58 3950.8 -30.44 213.62
2952.78 -24.37 90.86 239.07 39.51 5 8 25 2352.8 -30.43 85.38
4550.78 -24.39 219.10 239.09 39.52 20 32 58 3950.8 -30.44 215.62
2952.78 -24.37 90.86 239.07 39.51 5 8 25 2352.8 -_3.43 85.38
OIFFERENTIAL CORR[CTIONS
TOE-2.8942 TRA-1.1351 TC3 ,0396 BAU .2006
RO_ 3.2938 RRA .6439 RC3 -.3133 FAU .O2439
FOE 5.6869 FRA 1.3473 FC3 -.4443 B,_P 13655
BO[ 4.3846 8RA 1,5050 BC3 .3157 FSP -1461
LALe,_q OATK OEC 2 1968
HELIOCENTRIC CONIC
RL 147,47 LAL -.130 LCL 69.89 VL 27.73_ GAL
RP 108.57 LAP .36 LOP 250.39 VP 37.606 GAP
RC 61.981GL -63.11GP 75.39 7AL 81.41 ZAP
PLANETC_ENTRIC CONIC
C3 317.857 _ 17.829
LNCH A2_4TH LNCH TIN(
40.45 lO 35 21
139.55 I9 37 52
40,45 10 35 21
139.55 19 37 52
40.45 I0 35 21
139.55 19 37 52
DIFFERENTIAL CCRRECTIONS
TOE 2.0508 TRA-5.4520 TC3 -.1918 BAU 1.1491
ROE .TL_O RRA 5.7463 RE3 .1906 FAU--.02"270
FOE -.2351FRA 1.8018 FC3 .0618 BSP 15486
BOE 2.1736 _q'A 7.9211 BE3 .2704 FSP -311
NI0-COUR,_ EXECUTION ACCURACY ORBIT OETERNINATION kCCU_ACY
_T 2904.8 SGR 2921.1SG3 444.3 ST 2454.4 SR 2751.4 SS 2642.6
RRT -.9559 RRF .9976 RTF -.9738 CRT -.995! CRS -.9998 CST .9969
,S_ 4119.5 R_3 -.0795 R13 .9968 LSA 4532.3 NSA 188.7 SSA .6
$G1 4073.9 SG2 611.7 THA 134.83 ELI _2.6 EL2 182.2 ALF 131.72
FLI_,'_T TINE 160.00 ARRIVAL DATE MAY I1 1969
0ISTAN(E 421.951
4.95 A2'L 125.13 HEA 1_0.62 5MA 128.77 ECC .16849 INC35.1318 Vl 30.211
-3.57 A2'P 54.67 TAL 154.14 TAP 334.76 RCA 107.07 APO 150.47 V2 34.906
83.94 ETS 212.51ZN[ 85.72 ETE 335.73 ZAC 85.33 ET( 50,09 CLP 65.28
0LA -55.17 RAL 37.63 RAO 6571.8 VlEL 20.956 PTH 3.19 VHP 24,14g 0P_ 74.31 RAP 242.62 ECC 6.2311
L-I TINE INJ LAT INJ LONG INJ RT ASC |NJ AZt4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
LP'Z77.11 4.53 64.76 304.45 145.05 11 13 18 1677.1 11.07 60.52
6459.85 4.55 295._ ]104.48 145.05 19 49 2 69.8 11.08 291.26
2277.11 4.53 64.76 304.45 145.O5 11 13 18 1677.1 11.07 60.52
669.85 4.55 295.50 304.48 145.05 19 49 2 69.8 11.08 291.26
L_'277.1! 4.53 64.76 ]04.45 145.05 11 13 18 1677.1 11.07 60.52
669.85 4.55 293.50 304.48 145.05 19 49 2 69.8 11.O8 291.26
NIO-(.(_URSE E_ECUTION ACCURACY ORBIT DETERNINATION ACCURACY
SGT 3211.6 SGR 3312.3 SG3 89.9 ST 1132.2 SR 997.5 SS 654.1
RRT -,9619 RRF .9696 RTF -.9910 CRT -.6559 CRS -.8881 CST .9294
4613.7 R_3 ,0087 R13 1.00OO LSA 1523.4 HSA 619.8 SSA .3
SGI 4569.6 SG2 6_6.3 THA 134.08 ELI 1375.9 EL2 619.6 ALF 140.48
LAUNCH OAT[ OEC 2 1968
HELIOCENTRIC CONIC
RL 147.47 LAL -.00
RP IO8.60 LAP .17
RE 64.032 GL -16.84
PLAN[TOCENTRIC CONIC
C3 15._2 VHL 3.B99
LNCH AZMTH LNCH TIME
90.00 9 37 1
90.00 19 39 5
1OO.OO 10 54 40
I(30.00 21 4 B
110.OO 11 54 27
110.00 22 20 51
FLIGHT TII4E 162.00 ARRIVAL OATE MAY 13 1969
0ISTkNCE 428.312
LOL 69.89 VL 27.760 GAL 4.90 AZL 92.61 HCA 183.69 ,_A 128.94 ECC .16670 INC 2,6064 V! ]C].?||
LOP 253.57 VP 37.614 GAP -3.13 A2P 87.40 TAL 154.09 TAP 337.77 RCA 107.45 APO 150.44 VZ 34.894
GP 49.63 ZAL 47.42 ZAP 64.05 ETS 328.27 ZAE 132.49 ETE 76.27 ZAC 97.64 ETC 150.46 CLP -47.5_
OLA -7.70 RAL 30.47 RAD 6567.6 VEL 11.687 PTH 2.06 VHP 5.148 0PA 51,23 RAP 356.39 ECC 1.2502
L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIN_ PO CST TIN INJ _ LAT INJ 2 LONG
1909.81 -11.20 23.04 246.57 116.18 10 8 51 1309.8 -7.59 16.21
5035.96 23.44 221,99 249.51 73.64 21 3 1 4436.0 20.97 Z14.19
1659.35 -12.15 4.13 246.07 117.52 II 22 19 1059.4 -8.37 357.38
4761.65 24.46 201.48 249.17 72.26 22 23 30 4161.7 21.80 193.69
1472.17 -14.66 346.47 244.62 121.23 12 I8 59 872.2 -10.42 341.94
4521.6(3 27.18 182.17 248.09 68.42 23 36 12 3921.6 24.00 174.45
OIFFERENTIAL CORRECTIONS
TOE -.4463 TRA-1.2747 TC3 .1653 BAU .2_6
ROE -.4147 RRA-2.1594 RC3 1.4600 FAU .O5865
FDE 1.0247 FRA 4.84_8 FC3-3.34OO BSP 12477
BOE .6093 _A 2.5076 BE3 1.4693 FSP -2058
LAUNCH OATE DEC 2 1968
I'_LIOCENTRIC CONIC
HI0-COU_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
5GT _005.0 _ 3452.B SG3 672.8 ST 867.1 SR 1138.2 SS 1169.8
RRT .9533 RRF -.9998 RTF -.9544 CRT .9572 CR$ .9990-CST .969!
SG6 3992.8 R_3 -.0715 R13 -.9973 LSA 1836.3 HSA 209.2 SSA 3.0
54;1 3957.7 SG2 5_.2 THA 60.45 EL1 1416.6 EL2 201.6 ALF 53.03
FLIGHT TINE 164.00
0ISTANCE 434.775
ARRIVAL DATE HAY 15 1969
RL 147.47 LAL -.0(3
RP 108.64 LAP -.02
RC 66.131 6L 1.31
PLAMETOCENTRIC CONIC
C3 13.208 VHL 3.634
LNCH A2rNTH LNCH TII,_ L-_ T]I,_ _NJ L_T
90.00 6 45 0 2474.84 -24.91
90.00 _1 35 0 4408.93 6.73
1OO.OO B 11 59 2194,34 -25.99
IOO.OO 22 50 43 4164.66 7.67
110.00 9 32 59 1940.88 -28.69
110.00 23 46 12 3990.88 10.13
DIFFERENTIAL CORRECTION_
TOE: -.4183 TRA -.9759 TC3 .O9"24 BALI ._84
ROE -.5463 RRA-1.4167 Re3 1.2gOI r_J .10056
FOE Z.9609 FRA 7.0621 FC3-6.5914 B._° 10084
_OE .6881 BRA 1.7202 BE3 1.2934 FSP -3491
LOL 69.09 VL 27.782 GAL 4.84 AZL 89.83 PICA 186.86 SMA 1_9.10 ECC .1650! IN( .1634 Vl 30.211
LOP 2_6.74 VP 37,620 GAP -2.67 A2'P 90.17 TAL 154.11 TAP 340.96 RCA 107.79 _PO 150.40 V2 34.883
GP 32.83 7AL 44.09 ZAP 60.11 [TS 340.58 2AE 149.08 ETE 75,56 ZAC 104.22 ETC 154.62 CLP -53.62
OLA 11.213 RAL 23.44 RkO 6567.5 VEL 11.601PTH 2.03 VHP 3.898 DPA 36.03 RAP 6.86 Ecc 1.2174
JNJ lONG |NJ RT AS_ ZNJ A2'NTH JNJ TIM_ PO CST TIN |NJ Z LAT ]NJ Z LONG
58.66 241.43 103.91 7 26 15 1874,8 -22.76 50.66
183.69 237.6_ 62.45 22 48 29 3808.9 2.99 177.0J
37,73 241.13 105.38 8 48 33 1594.3 -23.59 29.73
165.2"_ 237.14 61.02 24 0 7 3564.7 3.75 158.63
17.52 240.17 109.44 10 5 19 1340.9 -25.77 9.56
150.54 235.64 57.18 24 52 43 3390.9 5.74 144.21
MID-COURSE E_CUTION ACCURACY ORBIT DETERMINATION ACCL_ACY
5GT 1702.7 ,%R L_O_.6 SG3 1138.3 ST 810.1 SR 1099.6 55 1946.5
RRT ,9460 RRF -._9_ RTF -.9451 CRT .9984 CRS .9992 CST .9997
311_.1R_3 -.09_0 R13 -.994R LSA 2377.5 MSA 42.2 SSA 15,4
S_I 3079.8 SG2 467.5 THA 57.46 ELl 1365.3 EL2 36.4 ALF 53.63
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JPL TM 33-99. EARTH--VENUS TRAJECTORIES (VOL 4. 1968-693
LAUNCH CATE CEC 2 1968 FLIGHT TIME ]66.00 ARRIVAL CAIE MAY ]7 1969
HELIL"(ENTRIC CONIC
RL 147.47 LAL -.00
RP 108.67 LAP -.21
RC 68.274 GL 9.12
PLANETOCENTRIC CONIC
C} 1}.]47 VHL 3.65}
LNCH ATMTH LNCH TIME
90.00 5 26 27
9(].00 ?? 79 4
I(30.00 6 $8 51
10(3.00 23 39 21
110.00 8 3! 11
110.00 0 27 26
OlSTANCE 441.222
LOL 69.89 VL 27.801 GAL 4.79 AIL 88.@0 HCA 190.03 SMA 129.23 [CC .16359 INC 1.1965 Vl 30.211
LOP 259.91 VP 37.624 GAP -2.21 AZP 9|.|8 TAL 154.11 TAP 344.14 RCA I08.n9 APO ]50.37 V2 34.873
GP 24.67 ZAL 44.89 TAP 6|.85 ET$ }47.86 ZAE J57.31ETE 77.47 ZAC I06.30 ETC 157.50 CLP -58.73
CLA 18.42 RAL ?0.37 RAO 6567.5 VEL 11.607 PTH ?.03 VHP
L-I TIME INJ LAT INJ LCIWG INJ RT ASC INJ AZMTH INJ TIME
2735.71 -77.89 71.|5 741.3! 95.J4 6 I? 3
4152.62 -1.49 169.34 235.78 61.77 23 38 J7
2437.75 -29.17 55.07 241.16 96.83 7 39 29
3925.81 -.36 |52.04 235.15 60.|| 24 44 47
2148.84 -32.47 ]?.52 ?40.55 101.33 9 7 0
3787.48 2.47 139.78 233.38 55.90 I 30 34
3.4710PA 78.05 RAP 9.66 ECC 1.2197







01FFERENTIAL CCRRECTICNS MI0-COUR_E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
T0£ -.3593 TRA -.7677 TC3 -.0440 BAU .1_}0 SGT |388.8 S_R 7105.0 S(73 1474,2 ST 680.1 SR 981.9 SS 2451.3
ROE -.5243 RRA-I.0812 RC3 1.0746 FAU .17_ RRT .9261 RRF -.9991 RTF -.9744 (RT .9996 CRS .9987 CST .9975
FOE 4.5046 FRA 8.7810 FC3-8.030? BSP 8371 S(;B 2521.9 R23 -.1158 RI3 -.9924 LSA 2726.1MSA 6?.0 SSA 12.3
BOE .6356 BRA 1.3260 BE3 I .0255 FSP -4368 S_| 2432.4 S(72 444.4 THA 57.40 ELI 1194.3 EL? 16,3 ALF 55,30
LAUNCH OA TE OEC 2 196_ FLIGHT TIME lr_.o0 ARRIVAL 0A TE MAY 19 1969
HELIOCENTRIC CONIC OISTANCE 4A7.649
RL 147.47 LAL -.00 LOL 69.39 VL _7.817 G4L 4.75 AZL 88.27 H_A 19B.?I SMA 129.34 ECC .16244 INC 1.7379 VI _3.211
RP 108.70 LAP -.40 LOP 263.08 VP 37.626 GAP -I.77 AZP 9J.69 TAL 154.09 TAP 347.?9 RCA |0_.]3 AP_ ]50.35 V? 34.862
RC 70.456 GL 13.J5 GP 19.98 ZAL 45,73 ZAP 65.59 £TS _52.43 ZAE 167.18 ETE 83.84 ZAC 106.47 ETC 159.59 CLP -63,91
PLAMETOCENTRIC CONIC
C3 13.581 VHL 3.685 OLA 2_.]2 RAL 18._ RA0 6567.5 V[L il.618 PTH ?,04 VHP 3.735 CPA 23.0? RAP 10.15 ECC 1.g235
LN_ A;_MTH LN_CH TIN? L-I TIN[ _NJ LAT INJ LONG _Nj RT AS_ INJ AG_WTH INJ TIM[ PC) CST TIN INJ g LA T ]NJ g LONG
go.O0 4 36 35 ?897.96 -28.31 38.99 241.3] 89.22 5 2A 53 2298.0 _Z_.12 80.33
90.00 23 5 25 3997.91 -6.44 160.66 235.57 6?.37 ?4 18 3 3397.9 -10.09 153.89
1(X],O0 6 J3 46 2584.58 -29,87 65,9"Z Z4|.}Z 91,17 6 56 51 1984.6 -29.39 57.15
1(30.O0 0 14 SO 3786.53 -5,07 144.38 234.82 60,50 I 17 57 3186,5 -8.96 137.75
110.00 7 54 53 226b.23 -33.70 41.61 241.04 96.08 8 3? 4? 1668.2 -32.49 32.59
110.00 0 SO 13 3675.64 -I._0 133.94 2_2.79 55.86 1 51 29 3075.6 -6.?7 127.71
0IFFERIENTIAL CORIECTION$ MID-COLME EXECUTION _CCUR_CY ORBIT DETERMINATION ACCURACY
TOE -.257_ TRA -.5634 TC3 -._005 8AU .I_ S_T I0_7.3 5(,R 1784.9 ,T_3 16_9.8 ST 490.4 SR 864.8 55 2785.3
ROE -.475_ RRA -.8914 RE3 .8597 FAU .|4044 RRT .37_| RRF -.9981 RTF -.870_ CRT .9970 CRS .9977 CST .9901
r0E 5.6885 FRA 9.1157 FC3-8.9528 8SP 6913 S(_ L_64,4 RG] -.1217 R13 -.9907 LSA 2956.1MSA 85,0 $SA 10.5
8OE .5404 BRA i.0545 8(3 .8828 F._P -SO39 ,_I _15,2 ._ 447.8 THA 61 .56 ELI 993.6 EL2 33.1 ALF 60.43
LAUNCH DATE CEC 2 196H FLIGHT TIME 170.00 ARRIVAL CATE MAY ?! 1969
HELIOCENTRIC CONIC CISTANCE 454.055
RL 147.47 LAL -.O0 COL 69._9 VL 27.P}0 GAL 4.73 AZL 87.94 H{A 196.38 SMA 129.43 ECC .16186 IN( 2.0635 Vl B0.211
RP 108.73 LAP -.58 LOP 266.25 VP 37.627 GAP -|.33 AZP 91.98 TAL 154.03 TAP 350,41 RCA 108,57 AP_ 150.34 V_ 34.853
RE 72.672 GL 15.61 GP 16.92 7AL 46.34 ZAP 70.23 ETS 355.50 ZAE 165.07 ETE 95.45 ZAC 105.63 ETC 161.18 CLP -69.30
PLANF. TO_ENTRIC CONIC
C3 13.784 VHL 3.713 CLA 74,3_ RAL t7.63 RA0 6567.5 VEL 11.676 PTH _.04 VHP 3.077 0PA 19.36 RAP 9.56 ECC 1,Z769
LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_C INJ A_MTH INJ TIM£ PO (ST TIM [NJ ? LAT INJ Z LONG
90.00 3 59 21 5017.78 -77.H9 97.7? 74|.23 84.87 4 49 39 2417.8 -?8.30 89.08
90.00 ?3 34 16 3884.60 -9.96 154.20 Z35.87 63.36 24 39 1 3?84.6 -13.46 147.27
100.00 5 41 32 2688.35 -29.77 73.63 741._8 87.11 6 ?6 20 Z_]8_.3 -29.85 64.P3
I00.00 0 38 43 3689.26 -8.79 138.96 234,98 61.10 I 40 17 }089.3 -12.03 132.21
ii0.00 7 30 23 2347,80 -34.11 47.79 241.40 92.45 8 9 31 1747.8 -}3.39 38,62
110.00 1 6 21 3602.57 -4.59 130.12 23?.71 56.09 2 6 24 3002.6 -9.01 IZ3.87
01rFER_NTIAL CORRECTIONS MI0-COURS[ EXECUTION ACCURAC_ ORBIT 0ETERMINATION ACCURACY
TOE -.1_22 TRA -.3512 TC3 -.3786 BAU .1548 S(;T 684.6 S_R 1559.3 S_B 1790.4 ST 259.8 SR 762.3 SS }0?5.6
ROE -.4241 RRA -.7680 RC3 .7495 F4U .153_ RRT .6944 RRF -.9965 RTF -.6382 CRT .9744 CRS .9963 CST ,9520
r0£ 6.6349 FRA 9.7610 FC3-9.622>0 BGP 5656 5f_ 1703_O R23_:_100_ RI3 -.9914 LSA 3129.4 MSA 100.4 $_A I0.1
BOE .4414 BRA .8445 8C3 .8398 FSP -5583 5(71 1637.1 S(72 469,? THA 71.47 EL1 _03.4 EL2 55.4 ALF 71.54
LAL_CH OATE DEC 2 1968 FLIGHT 71ME 177.00 ARRIVAL GATE MAY 23 1969
HELIOCENTRIC CONIC
RL 147.47 LAL -.00 LOL 69.89 VL _7.840 G_L
01 STANCE 460.439
4.72 AZI. 87.71 HCA 199.55 S,WA 129.50 £CC .16094 INC 2.2093
RP 108.76 LAP -.77 LOP 269.42 VP 37.6?6 GAP -.gO AZP 92.|6 TAL 153,95 T4P 353,50 RCA 108.66 APO 150.35
RC 74.919 GL 17.25 GP 14.74 Z_L 46,76 ZAP 75.39 ETS 357.70 ZAE 166.?] ETE 111.45 ZAC |04.?0 ETC 167.45
PLANETOCENTRIC CONIC




TOE .0}91 TRA -.1285 TC3 -.5752 BAU .1649
ROE -._734 RRA -.6775 RC3 .6704 FAU .16_37
r0E 7.37_8 FRAIO.2387 FC-|O.I?6? BS_ 4600
BO£ .3755 BR_ .6_94 OC3 .8834 FSP -60_5
ECC 1.2299
LNCH AG'MTH LN_H TIME: L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME PO (ST TIM INJ ? LAT INJ 2 LONG
90.00 3 ?8 20 311?.65 -_7.07 104.91 741.07 81.35 4 20 18 7517.7 -27.99 96.37
90.00 0 3 48 3790.49 -12.78 148.72 236.42 64.5? 1 6 59 3190.5 -16,11 141.63
1013.00 5 16 21 ?769.44 -29.34 79.6_ _41.40 83.99 6 2 30 2169.4 -29.86 70.86
I(30.00 0 58 29 3613.94 -I0.74 154.70 235.]6 61.94 J 58 43 _013.9 -14.41 127.84
110.O0 7 12 31 ?405.97 -34.18 52.3_ 24|.71 89.76 7 57 _7 1806.0 -33.84 43.10
110.00 1 18 48 _0.17 -6.57 1_7._ ?_.85 56.]8 _ 17 58 _950.? -J0.95 121.00
01FFERENTIAL CORIECTIONS MID-CCLMSE EX£CUTION ACCURACY ORBIT 0ETERMIN_TION ACCURACY
S_T 486.2 S6R 1_2.6 _3 1911.8 ST 89.8 SR 669.3 SS 3195.1
RRT .0045 RRf" -.9940 RTF .0103 CRT -.1952 CRS .9939 CST -.3004
5_ 1465.6 R23 -.0154 RI3 -.9940 LSA 3?63.8 MSA 111.7 5SA I0.?
S_I 1382.6 S(,2 486.? THA 89.90 ELI 669.5 EL2 88.1ALF 91.53
318
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69t
LAUNCH CATE DEC 2 1968 FLIGHT TIME |74.00 ARRIVAL CATE MAY 25 1969
P_[LJOCENTRIC CONIC QISTANCE 466,802
RL 147,47 LAL -,DO LOC 69,89 VL 27,848 G*L 4,73 A?L 87,55 HCA 202,72 SHA 129.56 £CC .16_56 tNC 2.454! VI 30._11
RP 108.78 LAP -.95 LOP 272,59 VP 37.625 GAP -.48 A?P 92,26 T4L 153.84 TAP 356.56 RCA |08.76 APO 150,36 v2 34.835
RC 77,194 GL 18.42 GP 13.06 ?AL 47.03 ZAP 80.85 £TS .359.35 2'AE 165.66 ETE 128.79 ?AC 102.39 rTC 163.48 (LP -80.60
PLANE TOCENTRI C CONIC
C3 J4.146 VHL 3.76J DLA 27.01 RAL
LNQ4 ATMTH LNCH TIHE L-I TINE ;NJ LAT
90.00 2 59 41 3210,65 -25.95
90.00 0 29 0 .3703,11 -15.28
100.OO 4 55 _8 2837,44 -28.75
100.(30 I 15 55 3551.55 -12.71
110.00 6 58 54 2451.19 -34.11
IIO.DO 1 28 58 3510.56 -8.06
0IFFE_NTIAL CORRECTIONS
TOE .2200 TRA .10`39 T(3 -.7872 BAU .JBSO
ROE °.5236 RRA -.6050 RE3 .6070 FAU ,17060
FOE 7,9147 FR410.55|9 FCoIO.440B 8SP 3994
6OE .3913 BRA .6137 8C`3 ,9941 FSP -6385
16.51 RAD 6567.6 VEL il.642 PTH 2.04 YHP 2.895 DPA 13.81 RAP 6.77 ECC 1.7378
INJ LONG INJ RT ASC INJ A_qTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONE
111.49 240.85 78.24 3 53 12 ,3610.6 -_?.3J 10].09
14`3.52 2`37.16 65.87 1 30 43 3103.1 -18.41 136,75
84.59 241.4,3 81.44 5 42 45 2237.4 -29.63 75.90
131.12 2.35.89 62,72 2 15 6 2951 .5 -16.27 124,14
55,86 242.01 87.67 7 39 45 1851,2 -34.06 46.62
125,26 233.1.3 56.67 2 27 28 2910,6 -12.39 118.84
MID-COL/RE EXECUTION ACCURACY ORBIT CETERHINATI04 ACCURACY
.%T 702.8 SG.R 1233,6 SG.3 1993.9 ST .3.39.8 SR 582.7 $5 3306.7
RRT -.7124 RRF -.9904 RTF ,7.316 CRT -.9185 CRS .9902 CST -.9644
14f9.8 R_3 .1|74 R13 -.9841 LSA 3`372.6 HSA 120.7 SSA 10.4
,S_I 1345.9 .TW;2 452.1 THA 115.J2 ELl 664.1 EL2 117.8 ALF 119.18
LAUNO_ 0ATE DEC 2 1968 FLIGHT TIME 176.00 ARRIVAL CATE MAY 27 1969
HELIOCENTRIC CONIC
_. 147.47 LAL -.00
RP 108,81 LAP -l.J`3
RC 79.493 GL 19.27
PLANE TOCEN TR ] C CONIC
C3 14.`3.35 V_L 3.786
L_04 A,'MTH LN(H TIME
90.00 22840
90,00 0 57 59
I00.00 4 .37 20
100.00 1 32 l
110,130 6 48 15
llO.O0 I 37 35
DISTANCE 473.143
LOL 69.89 VL 27.854 GAL 4.75 AZL 87.42 hlCA 205.89 SHA 129.60 ECC .16043 INC 2.5800 V[ 30.?11
LOP 275.75 VP .37,62I GAP -.06 kiP _,2,32 TAL |5.3.68 TAP 359.58 RCA 108.81 APO 150.39 v2 34._27
GP 11.69 ZAL 47.18 2AP 86.47 ETS .61 ZAE 163,71 ETE 142,22 2AC 100.36 ETC 164,31 CLP -86.39
0LA 27.85 RAL 16.26 RAO 6567.6 ',/EL 11.650 PTH 2.05 VHP 2.855 CPb Jl .49 RAP 4.98 ECC I .?359
L-I TINE INJ LA7 INJ _ fNJ RT AS(, INJ A2'NTPI INJ Tli._ PO CST TIN INJ 2 LAT INJ 2 LONG
3312.39 -24..34 118.51 240.52 75.07 .3 2.3 53 2712.4 -26.16 110.31
.3607,2.3 ol7,86 1.37.67 _.18 67,65 I 58 6 3007.2 -20.73 130.17
2897.64 -28.06 88.9.3 241,46 79.25 5 25 .37 2297.6 -29.26 80.34
3497.2'0 -14.39 127.96 236.54 63.51 2 30 18 2897.2 -17.83 120.85
2487.89 -33.9_ 58.72 24E._W5 85.99 7 29 43 1887.9 -34.16 49.48
3479.73 -9.21 123.61 233.5! 56.93 2 `35 `35 2879.7 -13.50 117.14
ORBIT OETERMINATIC_ ACCURAC_
ST 652.4 SR 501.5 SS 3371.5
CRT -.9492 (.R5 .9842 CST -.9897
LSA 3468,1 MSA 128.2 SSA 10.5
E'LI _11.3.0 EL2 126.6 ALF 142.83
0IFFERENTIAL CORRECTIONS
TOE .4|50 TRA .3404 TC.3-1,O076 BAU .L_0|
ROE -.2750 RRA -.5445 RC3 .5.310 FAU .17410
FOE 8.2688 FRAIO.7050 FC-10.5142 BSP 3997
802 .4979 8RA ,642| 6C3 1.1484 FSP -6594
MID-CCUR_E EYJECUTION A(CURACV
,%T 1147.2 SGR 1102.5 .S_3 2036,6
RRT -.8876 RRF -._5I R1T" .9100
SG8 1591.I R2.3 .1684 RI.3 -.97.37
S_J 1545.8 S62 .371.0 THA I.36.28
LAUNCH 0ATE CEC 2 1968 FLIGHT TIME 178.00 ARRIVAL CATE MAY _9 1969
HELIO(ENTRIC CONIC
RL 147.47 LAL -.00
RP 108.83 LAP -1.30
RE 81.813 GL 19.90
PLANE TO_ENTRIC EERIE
C3 14.544 VHL 3.814
LNCH A_HTH LN_H TIME
86.71 1 15 ?.3
93.29 2 I0 23
10{3.00 4 20 56
IOG.O0 I 47 31
I10.00 6 39 52
110.00 1 45 5
OISTANCE 479,462
L_t. 69,89 VL 27,858 GAL 4,78 AlL 87,32 PiCA 209,06 SMA 129.63 ECC ,16053 INC 2,6803 Vl 30.711
LOP 278.92 VP 37.617 GAP ,35 AlP 92.34 TAL 153.50 TAP 2.56 RCA 108.8_ APO 150.44 v2 34.8_0
GP 10.54 /AL 47.22 2AP 92.13 ETS ].59 ZAE 160.89 ETE 152.25 2AC 98.24 ETC 164,96 CLP -97.17
OLA 28.49 RAL 16.15 RA0 6567.6 VEL 11.659 PTH 2.05 VHP 2.843 CPA 9.37 RAP 3.1_
L-f TIME INJ LAT INJ LONG INJ RT AS_ INJ A_HTH INJ TIME PC, CST TIM INJ 2 L4T
3552.10 -21.47 135.09 239,73 70.8! 2 14 .35 2952.1 -23.89
337.3.92 -21.46 1L_.05 239.7.3 70.79 3 6 37 2773.9 -23.88
2953.47 -27.29 92.9(3 241.56 77.30 5 10 ID 2353.5 -28,76
3447.78 -15.86 125.03 237.29 64.33 2 44 59 2847.8 -19.19
2518.58 -.33.B0 61.10 242.76 84.59 7 21 50 J918.6 -34.18
3455.44 -10.11 122.30 233.98 57.17 2 42 41 2855.4 -14.36
OIrFERENTIAL CORRECTIONS
TOE .6172 TRA .579.3 TC3-1.2298 8AU .2582
RDE -.2272 RRA -.4916 Re3 .5007 FAU .17422
FOE 8.4276 FR410.6898 FC-10..3710 8SP 4775
BOE .8577 BRA .7597 8C3 1..3278 FSP -6678
MI0-COURS_ EXECUTION ACCURACY
S6T 1649.3 SGR 984.1 SG.3 2038,8
RRT -.9294 RRF -.9775 RTF .957.3
S_ 1920,6 R23 ,1455 RI3 -.975_










ST 974.1 SR 424.5 55 3390.1
CRT -.9474 CRS .9742 CST -.9951
LSA 3550.J MSA 134.7 SSA 10,7
£LI I055.`3 EL2 125.5 ALF 157.22
LAUNO4 0ATE 0EC 2 1_ FLIGHT TIME 180.00 ARRIVAL CATE MAY 31 1969
HELIOCENTRIC CONIC
RL 147.47 LAL -,00
RP 106.85 LAP -1.47
RE 84.153 GL 20,.37
PLANETOCENTRIC CONIC
C3 14.779 VHL 3.844
LNCH A2'MTH LNCH TIWE
83.45 0 48 44
96.55 2 37 6
100.00 4 3
I00.00 2 3 5
110.00 6 3.3 16
110.00 1 51 44
DISTANCE 485.759
LOL 69.89 VL 27.859 GAL 4.85 ATL 87.24 HCA 212,2.3 SHA 1`39.64 ECC .16086 IN( 2.7623 Vl _.211
LCP 282.08 VP 37.612 GAP .76 AZP 92.34 TAL 15`3.27 TAP 5.50 RCA 108.78 APO 150.49 V_ 34.813
GP 9.54 ZAL 47,)_ 2AP 97°73 ETS 2,36 ?A£ 167.61 £T£ 159,14 ?AC 96,14 ETC J65.46 CLP -97,84
OLA 29,00 RAL 16.26 RAO 6567.6 V_L 11.669 PTH 2.05 VHP 2,859 OPA 7.43 RAP 1.27 ECC 1._432
L-I TIWE INJ LAT INJL._ INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
_641.87 -21.76 14! .79 240.13 ?0.34 1 49 `36 3041.9 -24.24 133.95
3291.29 -21.75 116.09 240,12 70.32 `3 .31 58 2691.3 -24.23 108.24
`3007.75 -L_6.4_ 96.70 241.70 75.48 4 55 34 2407.7 -28.15 88.33
3400,64 -17.23 ILPZ.20 238.17 65.19 2 59 46 2800.6 -20.44 114.87
2544.81 -3`3.62 6`3.1,3 ,34.3.24 8.3.40 7 15 41 1944.8 -34.16 53.92
34.36..34 -10.81 121.27 2.34.54 57..37 2 49 1 2836.3 -15.04 114.77
ORBIT OEI'ERMINATICN ACCURACY
ST 1293.2 SR 352.2 55 3365,0
CRT -.9314 CR_ .9565 CST -.9970
LSA 3619.4 MSA 140.5 554 10,9
ELI 1334.5 EL2 174.2 ALF 165.64
DIFFERENTIAL CORRECTIONS
TOE .8210 TRA .8161 TC3-J .4444 BAU .2993
ROE -.1804 RRA -.444.3 RE3 .4560 FAU .17163
FOE 8.39,90 FRAJO.SI05 FC-10.03`38 _SP 6001
80E :8406 BRA .9292 BE3 1.5146 FSP -6655
MIO-CCURSE EXECUTION ACCURACY
.SGT 2159,8 Sr,,.R 876.6 S(.3 ZD02.6
RRT -.9.356 RRF -.9665 RTF .9750
2330.9 R23 .1064 RI.3 -.9813
•_GI `3.312.9 _2 _89.0 THA 158.86
.319
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH CAT[ C6C _ |968
HEL|O(ENTR[C CON|C
RL ]47.47 LAL -.OO
RP ]08.87 LAP -1.64
RC 86.508 6L _.70
PLaNE TOCENTRJC CONIC
C3 J5.046 VHL 3.879
LNCH AZMTH LNCH TIME
81.70 0 35 16
98.30 2 51 28
]00.00 3 49 45
IO0.O0 Z 19 40
1]0.00 6 18 11
]]0.00 J 57 44
FLIGHT TIla_ 182.00 ARRIVAL CATE JUN ? 1969
DISTANCE 492.034
LOL 69.89 VL 27.859 CAL 4,89 *Tt 87.]7 HCA 2|5.39 SHA I29.64 [CO .16143 INC 2.83Ii Vl 30.71!
LC_ 285.24 VP 37.606 GAP 1.17 AZP 92.31 TAt 153.0I TAP 8.aO RCA 108.71 APO 150.56 V2 34.807
GP 8.65 7AL 47.06 ZAP 103.19 ETS Z.96 7AE 154.17 ET[ 163.88 7AC 94.15 £TC 165.83 CLP-103.34
CLA 29.4! RAL 16.27 RAO 6567.6 VEL 11.680 PTH Z.05 VHP 2.9(]0 CPA 5.66 RAP 359.54 £CC 1.2476
L-I TIM[ ]NJ LA T ]NJ LONG ]NJ RT ASC INJ A_4TH INJ TIN[ PO CST TIM INJ 2 LA T INJ 2 LONG
3690.60 -21.96 145.47 240.63 69.93 ] 36 46 3090.6 -24.49 137.63
3250.57 -21.95 113.16 240.62 69.91 3 45 39 2650.6 -24.4_ 105.32
3063.97 -2fi.40 100.57 241.86 73.69 4 40 49 2464.0 -27.39 92.33
3352.44 -18.59 1J9.26 239.18 66.16 3 15 33 275?.4 -21.65 Ill.B!
2567,61 -33.42 64.88 243.81 82.38 7 1O 58 1967.6 -34.J2 55.70
3421.56 -11.35 120.47 235.18 57.54 2 54 45 2821.6 -15.55 I13.89
CIFFERENTIAL C_RECTION5 MI0-COUR._ EK£CUTION ACCURACY
TC6 1.O206 7RA 1.0468 ¢C3-1.6466 8AU .3416 S_T 2656.1_.J__80t_ _3 1931.9
R0£ -.1354 RR, -.4021 Re3 .415_ #AU .16630 RRT -.9281RRF -.9508 RTF .9831
FOE 8.2090 FRAtO.1957 rC3-9,5683 8sP 7a3! _ 27683 R23 .0155 _13 -.9_36
8OE l.O295 BRA I .J 214 8C3 ! .6982 FSP -6529 SGI Z754 .I _Z Z80.Z THA 164.59
LAUNCH O4TE DEC Z 1968 FLIGHT TINE |84.00 ARRIVAL GATE JUN 4 1969
HELIOCENTRIC CONIC 0ISTANCE 498.287
RL 147.47 LAL -.{gO LOL 69.89 VL 17.857 GAL 4.97 AS'L 87.111"_A _18.56 Sl4A 119.62 £CC .16221 INC 2.8899 Vl ]O.211
RP IO8.89 LAP -1,00 LO ° 288.41 VP 37.600 GAP |.57 AZP 92.26 TAL 152.71 TAP 11.27 RCA 108.60 APO 150.65 VZ 34.802
RE 88.877 Gt 20.92 GP 7.86 7AL 46.86 ZAP |08.42 [TS 3.43 ZAE |50.75 [T[ 167.21 7AC 92.35 ETC 166.08 CLP-IOfl.60
PLANETOCENTR|C CONIC
(3 I5.351 VHL 3.918 OLA 29.74 RAL 16.47 RA0 6567.6 EL I1,693 PTH 2'06 VHP 2.963 DPA .4.09 RAP 357.97 ECC 1.25_6
LNCH AZHTH LN_H TIN_ L-I TINE INJ LAT _NJ LONG INJ RT ASC INJ AZNTH iN) ti_ PO CST T_M INJ 2 LAT INJ 2 LONG
80.52 O 26 53 37_4.56 -_.08 i48.04 24i.24 69.56 I 18 57 3124,6 -14.67 140.20
99.48 3 I 29 3225.60 -22.07 111.36 Z41.Z3 69.55 3 55 15 2625.6 -24.66 103.53
100.00 3 31 5 3130.99 -_4.04 |05.09 241.98 71.68 4 23 16 2531.0 -26.32 97.03
IOO.00 2 39 57 3294.4! -20.J4 115.65 E,IO.42 67.43 3 34 52 2694.4 -23.03 108.04
110.00 6 24 23 _587.64 -33.23 66.41 _44.48 81.49 7 7 30 1987.6 -34.05 57.26
110.00 2 3 9 3410.53 -11.75 l|9.87 Z]5.89 57.67 3 O 0 2810.5 -15.94 113._6
DIFFERENTIAL CCRR_CTICN5 NI0-CCUR.fdE £X[CUTION ACCURAC¢ ORBIT DETE/_INATION ACCURACY
TOE 1.2128 TRA 1.2701 TC3-1.8797 BAU .3834 Sr.,T 3126.8 S6R 696.0 $63 1841.7 ST 1886.6 SR 229.3 SS 3219.3
J_'OE -.0929 _A -.365i RC3 .3782 rAU .15861 t_RT =._jO4 RRr -.9"290 RIF .987_ CRT :_,83}B (RS .8619 CSI -.99_4
r0E 7.9037 FRA 9.7865 FC3-8.9463 8SP 8e_02 Sr_r_ 3?03.3 _3 .0551 RI3 -.9885 LSA 3735.3 MSA 150.8 SSA 1].1
8OE J.2164 BRA 1.3215 8C3 1.8684 FSP -6_O2 S_I 3190.8 56_ 282.1 THA I68.45 ELI 1896.3 EL2 126.6 ALF 17_.20
ORBIT CETERldlNATION ACCUR_C_
s[=_1599.2 SR 286.2 SS 330_,_
CRT -.8974 CRS .9239 CST -.9979
LSA 3679.3 NSA 145.9 SSA ll.0
EL1 1619.9 EL2 124.7 _LF 170.82
L_UNCH 0ATE O£C 2 1968 FLIGHT TIE 186.00 _RR[VAL O_T[ JUN 6 1969
HELIOCENTR[{ CONIC
RL 1_7.47 L_L -.00
RP 108.90 L_P -1.96
RC 91.256 6L 21.06
PLAMETOCENTRIC CONIC
C3 ]5.697 VHL 3.962
LNCH A_MTH LNCH TIk_
79.66 0 21 32
100.34 3 9 9
79.66 0 21 32
100.34 3 9 9
tlO.O0 6 21 44
110.00 _ 8 7
0ISTANCE 504.518
LOL 69.89 VL 27.853 GAL 5.06 AZL 87.06 HCA 221.72 SHA 129.60 ECC .16322 INC 2.9411 VJ 30.21!
LOP 291.57 VP 37.593 GAP 1.97 AZP 9_._O TAL |51.38 TAP 14.|0 RC_ 108.44 APO 150.75 V2 34.797
6P 7.15 7AL 46.60 ZAP 113.39 ET$ 3.80 ZAE 147.46 ETE 169.59 ZA( 913.78 £TC 166.24 CLP-I13.58
DLA 30.00 R_L 16.76 RA0 6567.6 VEL 11,708 PTH 2.06 VHP 3.048 OP_ 2.70 RAP 356.61
L-I T|_E INJ LAT ]NJ LONG ]NJ RT ASC |NJ AZHTH INJ TIHE PO CST TIN INJ 2 LAT
3750.36 -22.15 149.98 241.95 69.24 ! 24 Z 3150.4 -24.77
3209.86 -22.14 110.21 241.94 69.22 4 Z 38 2609.9 -24.76
3750.36 -_2.15 149.98 241.95 69.24 I 24 2 3130.4 -24.77
3209.86 -22.14 )I0,_l 241.94 69.22 4 2 38 2609.9 -_4.76
2605.39 -33.05 67.76 24§._4 []0.72 7 5 9 2005.4 -33.98
3402.83 -12.03 J19.45 236.68 57.76 3 4 50 2802.8 -16.21
OIFFERENTIAL CORt_CTION8 NIO-COU_SE EXECUTION ACCURACY
TOE 1.3963 TRA 1.4864 TC3-1.9870 B_U .4_2 _T 3_6_._r_r_.d_'b'_4.2 ,_V.,3 I734.8
ROE -.0536 RRA -.3531RC3 .3440 FAU .|4872 RRT -._3_ RRF -.8996 RTF .9896
F06 7.5254 FRA 9.3155 F(3-8.20_4 8SP 103|6 S_ _?0.3 _3 .04L:_ RJ3 -,9oJO2










ST 2152.8 SR J84.2 SS 3119.8
CRT -.70_ CRS .7446 CST -.9986
LSA 3791.7 MSA 155.5 SSA |1.?
£L1 2156.7 EL2 129.6 ALF 176.52
LALYNCH DATE OEC _ 1968 FLIGHT TIME[ 1_8.00 ARKIVAL OAT[ JUN 8 I969
HELIOCENTRIC CONIC
RL 147.47 LAL -.00
RP 108.92 LAP -2.11
RE 93.644 6L 21.11
PLANETOCENTRIC CONIC
C3 16.088 VHL 4,O||
LNCH _ZHTH LNCH TIME
79.03 0 18 15
1OO.97 3 15 2i
79.03 0 I8 15
IOO.97 3 15 21
IlO.O0 6 20 7
110.00 _ 12 39
0ISTkNCE 510.726
LOL 69.89 VL 27.848 GAL 5.16 AZL 87.O11._ 2_4.88 5N_ 129.56 ECC .16446 INC 2.9863 Vl ${1.211
LOP 294.73 VP 37.585 GAP 2.36 AZP 92.J_ TAL J52.OO TAP I6.89 RCA IO8.25 APO 150.87 V2 34.793
GP 6.51ZAL 46.27 ZAP 118.O6 £TS 4.09 ZAE 144.37 ETE 171.3_ ZAC 89.48 [TC 166.34 CLP-118.26
0LA 30.20 RAL 17.13 RAO 6567.6 VEL 11.725 PTH 2.07 VHP 3.153 OPA 1.51 RAP 355.50
L-I TIME[ INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT
3771.06 -22.16 151.53 24_.76 6_.93 I 21 6 3171.1 -24.82
3200r34 -22.14 109.51 242.75 68.92 4 8 41 2600.3 -24.8|
3771.06 -L_.I6 151.53 242.76 68.93 ! 21 6 3171.1 -24.82
3L_0.34 -L_.J4 109.51 242.75 68.92 4 8 41 2600.3 -24.81
2621.21 -32.87 68.96 _g6.10 80.03 7 3 49 2021._ -33.89
3398.19 -12.20 119.19 237.54 57.82 3 9 17 2798.2 -16.37
0IFrER_NTIAL CCRRE(TIONS
TOE 1,567I TRA 1.6927 TC3-2.|215 B_U .4613
ROE -.0167 RRA -._051 RC3 .3144 F_U .13836
FOE 7.0852 FRA 8.8187 FC3-7.4454 8SP 11679
80£ 1.5672 8RA 1.72130 8C3 _.1447 FSP -5643
MIO-CCX_SE EXECUTION _CCURACY
5GT 3966.7 ,_ 564.3 S_3 1617.7
RRT -.845_ RRF -.8610 RTF .9910
$6_ 4006.7 R23 .0318 R|3 -.9913










ST 2391,3 SR 153.3 SS 3003.6
CRT -.4930 ORS .5348 CST -.9988
LSA 3839.0 MSA 159.9 SSA 11.4
ELI 239_.5 EL? 133.3 ALF J78.18
3;'O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69J
LAUNCH bATE CEC ? 1968 FLIGHT TIME 190.00 ARRIVAL OATE JUN 10 1969
HELIOCENTRIC CL_IC
RL 147.47 LAL -._0
RP 108.93 LAP -Z.25
RC 96.038 GL 21.10
PLANCTP.'.'JCENTRIC CONIC
C3 16.5]0 VHL 4.066
LNCH AZMTH LNCH TIME
78.57 O 16 35
101 .43 3 ZO 31
78.57 O 16 35
101 .43 ] 20 31
110.OO 6 19 28
110.00 2 16 48
01STANCE 516,911
LOL 69,89 VL 27.842 £AL 5,28 AZL 86,97 HCA 228,04 S_A 129,52 ECC .16592 INC 3.0267 Vl 30.211
LOP ?97.89 VP ]7.577 GAP 2.76 AZP 92.02 TAL 151.59 TAP 19.64 RCA 108.03 APO 151.00 V2 54.789
6P 5,95 ZAL 45,89 ZAP 122,43 [TS 4,]2 ZAE 141,51ETE 172.61 ZAC 88.46 ETC 166.38 CLP-122.63
CLA 30.36 RAL 17.57 RAO 6567.7 VEL 11.744 PTH ?.07 VHP 3.274 CPA .50 RAP 354.6] ECC 1.2720
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ Z LAT INJ 2 LONG
3788.09 -??.11 152.78 24].66 68.65 l 19 a] 3188.1 -24.82 144.99
3195.66 -27.10 109.14 245.66 68.64 4 13 46 2595.7 -24.80 101.35
3788.09 -22.11 152.76 243.66 68.65 1 19 43 3188.1 -74.82 144.99
]195.66 -22.10 109.14 243.66 68.64 4 I] 46 2595.7 -24.80 IOl.]5
2635.37 -32.69 70.03 247.07 79.42 7 3 2] ?035.4 -33.81 60.97
5396.38 -12.27 119.09 238,48 57.84 ] 13 74 2796.4 -16.43 117.46
OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY CR61T 0ETERMINATION ACCURACY
TOE 1.7758 TRA 1.8912 TC3-2,2306 BAU ,4970 S(,T 4329,6 SCAR 516,0 5G] 1497,9 ST 2_]},] SR 140.0 5S 2880,4
ROE .O174 RRA -,2810 RC3 .2884 FAU ,I2762 RRT -,7982 RRF -,9127 RTF ,9918 CRT -,1871 ORS .2329 CST -,9989
FOE 6.6218 FRA 8.304] FC3-6.6842 89 12953 566 4360.3 R'Z3 .0282 RI3 -.9920 LSA 3881.5 MSA 164.2 5SA I1.5
6OE 1 .77§9 8RA I .912>0 8C3 2.2492 FSP -5280 SGI 4549.3 SG2 _09.4 THA 174.§4 ELl 2603.4 EL_ 137,6 ALF 179.42
LAUNCH CATE OEC 2 1968 FLIGHT TIME 192..0_, ARRIVAL CATE JUN 12 1969
HELIOCENTRIC CONIC 0ISTANCE 52].073
RL I47.47 LAL -.00 LCI_ 69.89 VL 27.8]4 GAL 5.42 AZL 66.94 HCA 211.21 SHA 129.46 ECC .16761 INC 3.0633 Vl 30.211
RP 108.94 LAP -2.]9 LOP 3OI.05 VP 37.569 GAP 5.16 AZP 91.92 TAL 151.15 TAP 22.]5 RCA 107.76 APO 151.16 V2 34.78 7
RE 98.436 GL 21.0] GP 5.44 ZAL 45.45 lAP 126.49 ETS 4.51ZAE 138.88 ETE 173.58 ZAC 87.7? ETC 166.40 CLP-176.68
PLANETOCENTRIC CONIC
C] 17.025 VHL 4.126 OLA 30.47 RAL |8.07 RAO 6567.7 VEL 11.765 PTH _.08 VHP 3.412 OPA -.32 RAP ]54.03 ECC 1.2802
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ A_eATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
78.25 O 16 I1 3802.55 -22.02 153.82 244.66 68.39 1 19 ]3 3202.5 -24.76 146.05
1OI.75 ] 24 56 3194.78 -L:_.OI 109.04 244.66 68.38 4 18 I1 2594.8 -24.75 101.26
78.25 O 16 11 3802.55 -_2.O2 153.82 244.66 68.]9 I 19 3] 3202.5 -24.76 146.05
I01.75 3 24 56 ]194.76 -2_.01 109.04 _44.66 68.38 4 18 lI 2§94.B -?4.75 101.26
110.00 6 19 41 2648.09 -32.53 70.99 246.13 78,87 7 3 49 _348.1 -33.72 61,95
110.00 2 20 _ 3397.23 -12.24 119.14 239.48 57.83 3 17 13 2797.2 -16.40 112.50
CIFFERENTIAL CORRECTIONS MI0oCOURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE 1.8731 TRA 2.O814 TC3-2.3138 BAU .5]O1 S_T 4656.0 Sr,,R 476.I 563 I]79.9 ST 2789.7 SR 143.3 SS 2755.1
ROE .0490 RRA -.2604 RC3 .2654 FAU .11678 RRT -.7409 RRF -.7547 RTF .992_ CRT ,1252 ORS -.0798 CST -.9989
rOE 6.1579 FRA 7.8004 FC3-5.9385 BSP 14123 S6B 4660.5 RZ3 .024I RI3 -.9924 LSA 3919.8 MSA 168.4 SSA 11.7
B0E 1.8737 BRA 2.0996 Be] 2.]290 FSP -4909 561 4669.5 SG2 320.2 THA 175.63 ELI 2789.7 EL2 142.1 ALF .37
LAUNCH OATE 0EC ? 1968 FLIGHT TIME 194.00 ARRIVAL OATE JUN 14 1969
HELIOCENTRIC CONIC OISTANCE 529,211
RL 147.47 LAL -,00 LL'N.. 69,89 VL 27,825 GAL 5.57 AZL 86.90 HCA 234,37 SMA 129,40 ECC ,16954
RP 108.94 LAP -?.52 LOP 304.21 VP ]7.561 GAP 3.56 AZP 91.81 TAL 150.66 TAP 25.03 RCA 1_7.46
RE 100.837 CL 20.90 GP 4.99 /AL 44.96 ZAP 130.2§ ETS 4.68 7AE 136.51ETE 174.33 7AC 87.26
PLANE TOEENTRIC CONIC
C] 17.581 VHL 4.19] 0LA ]O,55 RAL ]8,64 RAO 6567,7 VEL IJ,788 PTH 2,08 VHP 3,564 0PA -,97
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM
78.03 0 16 51 381§.00 -21.89 154.70 245.76 68.14 ! 20 26 3215.O
101.97 3 28 47 3197.18 -21.87 109.16 245.75 68.13 4 22 4 2597.2
78.03 O 16 51 3815.00 -21.89 154.70 245.76 68.14 1 20 26 3215.0
101.97 3 ?8 47 ]197.18 -Zl.87 109,16 245.75 68.1] 4 22 4 2597.2
110,00 6 20 43 ?659.56 -32.]8 71.85 249.30 78.38 7 5 3 L_O59.6
110.OO 2 24 5 3400.61 -12.11 119.33 240.55 57.79 3 20 46 2800.6
OIFFERENTIAL CORRECTIONS
TOE 2.009_ TRA 2.2716 TC3-2.]716 BAU .5604
ROE .0784 RRA -.2428 RC3 .2448 FAU .10620
rOE 5.7089 FRA 7.3L_24 FC3-§.2295 BSP 15189
80E 2.0114 _A 2.2845 BC3 2.3842 FSP -4542
LAUNCH DATE DEC 2 1_
INC 3,0968 V L 30.211
APO 151,33 V2 34.785
ETC 166.39 CLP-I]0.44
RAP 35].67 ECC 1.2893








ST 2952.3 SR 157.7 SS 2631.1
(RT .]631 OR5 -.32_9 CST -.999D
LSA 3955.9 MSA 172.4 SSA 11.8
ELl 2952.B EL2 147.0 ALF J.JJ
ARRIVAL CATE JUN 16 1969
MI0-COURSE EXECUTION ACCURACY
SGT 4948.7 SGR 449.5 $63 1267,1
RRT -.6754 _ -.6887 RTF .9924
SGB 4969.1 R23 .0209 R|3 -.992fi
561 4958.1 SG2 330.8 THA 176.47
FLIGHT TIME 196.00
MELI(XENTRIC CONIC
RL 147.47 LAL -.00
RP 108.95 LAP -2.64
RE I03._40 GL 20.7]
PLANETOCENTRIC CONIC
C} |8.201VHL 4._6_
LNCH AZMTH LNCH TIME
77.91 0 1_ _7
102.09 3 32 8
77.91 0 IB 27
102.09 ] 32 8
110.00 6 22 30
lI0.O0 2 27 16
OIFFERENTIAL CORRECTIONS
TOE 2.1399 TRA 2.4596 TC3-2.4007 BAU ,5B68
ROE .1058 RRA -.2277 RC3 ,2259 FAU .09564
rOE 5.2921 FRA 6.8825 FC3-4.5491BSP 16093
BOE 2.1425 BRA 2.4701 BC3 2.4113 FSP -4168
DISTANCE 535.326
L(X. 69.69 VL 27.614 GAL 5.73 A]'L 86.67 H(A 237.53 SMA 129.32 ECC .17170 INC 3.1277 Vl 30,211
LOP 3(37.37 VP 37.552 GAP 3.96 AZP 91.68 TAL 150.15 TAP 27.67 RCA 107.12 Al:_ 151.53 V2 34.784
GP 4.59 ZAL 44.4_ 2AP 133.74 ETS 4.83 ZAE 134.36 ETE 174.9('} ZAC 87.05 _TC 166.37 CLP-133.91
OLA 30.59 RAL 19.26 RAD 6567.7 VEL 11.B15 PTH 2.09 VHP 3.729 OPA -1.46 RAP 353.54 ECC 1.2995
L-I TIME INJ LAT INJ LONG INJ RT A._C INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
3825.87 -21.71 155.43 246.94 67,90 J 22 13 3225.9 -24.52 147.70
3g_132.47 -21.70 109.48 246.94 67.69 4 25 31 2602.5 -24.51 101.75
382§,67 -21.71 15_.43 246.94 67.90 I 22 13 3225.9 -24.52 147.70
3202.47 -21.70 I09.48 246.94 67.89 4 25 ]l 2602.5 -24.51 101.75
2669.94 -32.23 72.62 250.56 77.95 7 7 0 P069.9 -33.56 63.64
3406.39 -11.90 119.64 _41.69 57.72 ] 24 2 2806.4 -16.08 113.03
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
,._.,T 5_1).4 SGR 4_.5 SG] 1162.O ST 3096.4 SR 177.7 SS 2514.1
RRT -,6042 RRF -,6166 RTF ,99_4 CRT .5186 ORS -,4802 C5T -,9990
S(,B 523J.0 R_3 .0181RI3 -.99_4 LSA 3988.6 MSA 176.3 SSA 12.O
$61 5219,B .S(,2 341.0 THA 177.14 ELI 3097.8 EL2 151.9 ALF 1.71
]21
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69)
LAUNCH CATE CEC Z J968 FLIGHT TIME 19_.00 ARRIVAL CATE JUN I_ 1969
HELICK_ENTRIC CONIC
RL 147.47 LAL -.00
RP I0fl.95 LAP -2.7§
RE 105.643 GL 20-_1
PLANE TOCENTRIC CONIC
C3 18,894 VHL 4.347
LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT
77._8 0 20 53 383§.47 -ZI.49
ID2.12 3 35 6 3210.38 -ZI.4B
77.88 O _ 53 383§.47 -21.49
102.1Z 3 35 6 3210.38 -21,48
liD.D0 6 24 59 2679.37 -32,10
llO.OO 2 30 9 3414.4_ -Jl.6|
DIFFERENTIAL CCRRECTI(_I5
TCE 2,25B5 TRA 2.644l TC3-2.4137 BAU .6120
ROE .132t] RRA -.2144 RE3 .2093 FAU .08626
r0E 4.8925 FRA 6.4673 FC3-3.9525 BSP I6970
ODE 2.2623 eRA 2.6528 BC3 2.4228 FS_ -3H38
CISTANCE 54J.414
LL__ 69.89 VL 27.803 GAL 5.92 AZL 86.84 HCA 240.69 .9,1A 129.24 ECC ,! 7411 INC 3.J565 VI 30.21]
LOP 310.54 VP 37.543 GAP 4.37 AlP 91,55 TAL 149,60 TAP 30.29 RCA 106.74 APO 151,75 V? 34.783
GP 4.24 ZAL 43.84 ?AP 136.97 ETS 4.97 7AE 132.44 ETE 175.35 7AE 87.08 ETC 166.36 CLP-137.14
CLA 30.60 RAL 19.93 RAG 6567.8 VEL II.844 PTH 2.10 VHP 3.906 CPA -I,8J RAP 353.62 ECC 1.3109
INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
156.06 24B.22 67.67 I 24 48 3235.5 -24.33 14d.35
109.97 248.2I 67.66 4 28 36 2610.4 -24.32 t02.27
156.06 248.22 67.67 I 24 48 3235,5 -24.33 148.35
109,97 248,2! 67,66 4 28 36 2610.4 -24.32 102.27
73.32 251.93 77.55 7 9 39 L_79.4 -33.48 64.36
1'_0.08 242.89 57.62 3 27 4 2814.5 -15.80 IJ3.48
MiO-CC_JRSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
,_T 5446.4 St..R 413,7 S(,3 1063.4 ST 32]5.9 SR 200.0 SS 2396.6
RRT -,5297 RRf" -,54II RTF ,9922 CRT .6186 CRS -.5_34 CST -.9990
5462.1R23 .0i57 R13 -.9923 LSA 4011.6 MSA 180.2 SSA 12.2
.SGJ 5450.B SG2 350.6 THA 177.69 ELI 32i8.3 EL2 I57.0 ALF 2.2I
LAUNCH DATE OEC 2 1968 F'LIC._T TIME 200.00 ARRIVAL 0ATE JUN 20 1969
HELIOCENTRIC CONIC 01STANCE 547.476
RL 147.47 LAL -.00 LEe 69.89 VL 27.791 GAL 6.12 AZL 86.82 HEA 243.85 S.MA 129.16 EC( .17678 INC 3.1836 VI 30.211
RP I08.95 LAP -2.86 LOP 313.70 VP 37.534 GAP 4.78 AlP 91.40 TAL J49.D2 TAP 32.87 RCA 106.33 APO 151,99 V2 34.783
RC 108.045 GL L:_3.25 GP 3.92 ZAL 43.22 ZAP 139.96 ET5 5.11 ZAE I30.71 ETE 175.72 ZAC 87.3_ ETC 166.34 CLP-I40.12
PLAf_TOEENTRIC CONIC
C3 19,665 VHL 4.435 DLA 30.59 RAL 20,66 RA0 6567.B VEL 11.876 PTH 2.11 VHP 4.095 OPA -2.03 RAP 353.91 ECC 1.3236
LN,CH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ ALYMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG
77,92 0 24 3 3843.97 -21.24 J56.58 _49.57 67.45 J 28 7 3244.0 -24.11 148.90
102.08 3 37 40 32,_D.79 -21.23 110,64 249.57 67.44 4 31 21 2620.8 -24.10 102.97
77.92 0 24 3 3843.97 -21.24 156.58 249.57 67.45 I 28 7 3244.0 -24.11 148.90
102.08 3 37 40 32L#0.79 -2|._3 I|0.64 249.57 67.44 4 31 21 2620.8 -24.10 I02.97
110.(30 6 28 7 2689.00 -31.97 73.96 253.39 77.19 7 12 55 2088.0 -33.40 65.02
l|O.OO Z 32 47 3424.77 -Ii.23 J20.64 244.I5 57.50 3 29 52 2_24.8 -15.44 1|4.O7
DIFFERENTIAL CORRECTIONS ORBIT CETERMINATION ACCURACY
TOE 2.3697 TRA 2.8297 TC3-2.4072 BAU .6349 ST 3316.9 SIR 222.4 55 2284.5
ROE .1569 RRA -.L>026 RC3 .1939 FAu .07754 CRT .6836 CR5 -.6509 CST -.9990
FOE 4.5240 FRA 6.08e2 FC3-3.4135 BSP 17763 LSA 4029.4 MSA I84.0 SSA 12.3
BOE 2.3749 BRA 2.8369 BE3 2.4150 FSP -3§30 ELI 3320._ EL2 162.J ALF 2,63
MI0-COURSE EXECUTION ACCURACY
,IT 5654.2 S(,R '403.9 5G3 973.0
RRT -.4544 _ -.4647 RTF .99,_0
•_,_ 5668.6 R"d3 .0136 R13 -.9920
S_I 5657.2 _,2 359.6 THA 178.I3
LAUNCH DATE 0EC Z 1968 FLIGHT TIME 202.00 ARRIVAL GATE JUN 22 J969
HELIOCENTRIC CONIC
RL 147.47 LAL .00 LOL 69.89 VL
RP 108.94 LAP -2.95 LOP 316.86 VP
RC 110.446 GL 19.95 GP 3.65 ZAL
PLANE T,OCENTRIC CONI{
C3 20.523 VHL 4._30
LNCH A_MTH LNCH TIME L-I TIME INJ LAT
78.04 0 27 57 3851.44 -L:_].94
101.96 3 39 52 3233.68 -L_0.93
78.04 0 27 57 3851.44 -20.94
101.96 3 39 52 3233,68 -20.93
110.00 6 31 50 2695.95 -31.85
IlO.O0 2 35 9 3437.17 -I0.78
DIFFERENTIAL CORRECTIONS
TOE 2.4748 TRA 3.Oi_2 TC3-2.3821BAU .65§5
ROE .1810 RRA -.1918 RE3 .1795 FAU .06948
FOE 4.1864 FRA 5.7439 rC3-2.9309 BSP 18477
9DE 2.4814 BRA 3.0243 BC3 2,38_9 FSP -3244
LAUNCH DATE DEC 2 1968
OISTANCE 553.511
27.778 GAL 6.34 AZL 86.79 HCA 247.01SMA 129.07 ECC .17971 INC 3.2093 Vl 30.2il
37.525 GAP 5.J9 AZP 91.25 TAL 148.41 T_P 35.42 RCA 105.87 APO 152.26 V_ 34.7_4
42.56 7AP I42.74 ETS 5.25 IAE 129.17 ETE 176.01 7AC 87.76 ETC 166.33 CLP-142.90
CLA _.55 RAL 21.42 RA_6567.8 VEL II.912 PTH 2.12 VHP 4.295 CPA -2.13 RAP 354.38 ECC 1,3378
INJ LONG INJ RT ASC INJ AZMTH INJ TImE PO CST Tim INJ PLAT INJ 2 LONG
157.01 251.fli 67.24 1 32 8 3251.4 -2_.84 149.36
111.47 251.00 67.23 .4 33 45 2633.7 -23.83 103._3
157.01 251.01 67.24 I 32 _ 3251.4 -23.84 149.36
111.47 251.00 67.23 4 33 45 2633.7 -23.83 103.83
74,55 254.94 76,87 7 16 46 2095.9 -33.32 65.63
121.32 245.47 57.36 3 32 26 2837.2 -15.01 114.77
MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
S_T 5839.7 SGR 397.8 SO3 890.5 ST 3401.4 SR 244.0 SS 2178.!
RRT -,3B03 _ -.3894 RTF .9917 CRT .7273 CRS -.6965 CST -.9990
SGB 5853.2 R"_3 .0116 RI3 -.9917 LSA 4042.0 MSA 187.7 SSA 12.5
S(,1 5841.6 ,_2 367.8 THA 178.51 ELI 3406.0 EL2 167.3 ALF 2.99
FLIGHT TIME 204,00 ARRIVAL GATE JUN 24 1969
HELIOCENTRIC CONIC
RL 147.47 LAL -,00
RP 108.94 LAP -3.04
RC 11_.844 GL 19.62
PLAN_TOC_NTRIC CONIC
C3 21,478 VHL 4,634
LNCH AZMTH LNCH TIME
78.22 0 32 32
101.78 3 41 40
78.22 0 32 32
101.78 3 41 40
110.00 6 36 6
II0.00 2 37 17
CIFFERENTIAL CORRECTIONS
TOE 2.5750 TRA 3.2|12 TC3-2.34_0 BAU .6739
ROE ._044 RRA -.IBI9 RE3 .1659 FAU .06LM38
FOE 3.8793 FRA 5.4334 FC3-2.5025 BSP 19119
_OE 2.5831 _RA 3.2163 BE3 2.3469 FSP -2981
DISTANCE 559.516
LOL 69.89 VL 27.764 GAL 6_SBLAZL 86,77 HCA 250.17 SMA 128.97 ECC .1_292 INC 3.2338 Vl 30.21!
LCP 320.03 vP 37.516 GAP _.6|_AZP 91.10 TAL 147.77 TAP 37.94 RCA 105.3d APO 152.56 v2 34.786
GP 3.40 ZAL 41.87 ZAP 145_4 ETS 5.41 ZAE 127.78 ETE 176.25 7AC 88.38 ETC 166.33 CLP-145.48
OLA 30.48 RAL 2_._2 RAO 6567.9 VEL 11.952 PTH 2.13 VHP 4.507 OPA -2.12 RAP 355.00 ECC 1.3535
L-I TIME INJ LAT INJ LONG INJ RT A,'_C INJ A,_HTH INJ TIME PO CST Tim INJ 2 EAT INJ 2 LONG
3857.95 -_0.61 J57.34 _5_.52 67,04 I 36 50 3257.9 -23.54 149.73
3249.01 -20.60 112.47 _52.5| 67.02 4 35 49 2649.0 -23.53 IO4._6
3857.95 -L_3.61 157.34 252.52 67.04 I 36 50 3257.9 -23.54 149.73
3249.01 -20.60 I12.47 252.51 67.02 4 35 49 2649.0 -23.53 104._6
2703.35 -31.73 75.10 E56.59 76.56 7 21 9 2103.3 -33.25 66.20
3451.61 -I0.25 122.10 _46.85 57.21 3 34 48 2851.6 -14.50 115.57
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATI_ ACCURACY
S_T _O05.3 ,_ 394.4 SG3 815.7 ST 347I.I SR 264.5 SS 2077.9
RRT -.}088 RRF -.3165 RTF .9914 CRT .7578 CRS -.7285 CST -.9990
S(;B 6018.2 1_3 .0097 R13 -.9914 LSA 4049.6 MSA 191.4 SSA 12.6
S(.,I _006.5 5(;2 375.1 THA 178.93 EL/ 3476.9 EL2 172.3 ALF 3,31
322
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-693
LAUNCH CATE 0EC Z I966 FLIGHT TIME 206.00 ARRIVAL CATE JUN 26 1969
HELIOCENTRIC CONIC
RL 147.47 LAL -.00
RP I06.93 LAP -}.I2
RC 115.239 GL 19.25
PLANETOCENTRIC CONIC
C} 22.541VHL 4.746
LNCH AZMTH LNCH TIME
78.46 0 37 46
101.52 3 43 6
76.46 O 37 46
IO1.52 3 43 6
110.00 6 40 5!
110.00 2 39 It
OIFFERENTI_L CORRECTIONS
TOE 2,6739 TRA 3.4129 TC3-2.2602 BAU .6667
ROE .2272 RRA -,1724 RE3 .1528 FAU .0§506
FOE 3.6056 FRA 5.1580 FC3-Z.II46 BSP 19627
BOE 2.6635 BRA 3.4173 BC3 2.2853 FSP -2727
_ISTANCE 565.491
LOL 69.69 VL 27,749 GAL 6.64 AlL 86,74 HCA 253.3} SMA 126.86 ECC .I6643 JNC 3,2573 VI 30.211
LOP 323.J9 VP 37.506 GAP 6.05 AlP 90.94 TAL !47.1! TAP 40.44 RCA IO4.84 APO 152,89 V2 }4.789
GP 3.!8 ZAL 4|.15 lAP I47.76 ETS 5.57 ZAE |26.55 ETE 176.46 7AC 89,I6 ETC I66.33 CLP-147.90
CLA 30.39 RAL 23.05 RAD 6567.9 VEL 11.997 PTH 2.|4 VHP 4.730 CPA -2.02 RAP 355.78 ECC 1.3710
L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AIMTH IN! TIME PC) CST TIM IN! 2 LA T IN! 2 LONG
3863.61 -20.24 157.60 254.II 66.64 ! 42 9 3263.6 -2}.20 150.O2
3266.72 -20.23 113.63 254.10 66.83 A 37 32 2666.7 -73.19 106.04
3863.6! -_0.24 157.60 254.1! 66.64 ! 42 9 3863.6 -23.20 150.02
3266.72 -ZO.Z] 113.63 254.10 66.63 4 37 32 2666.7 -73,19 !06,04
27!O.]2 -31.62 75.61 256.32 76.28 7 26 l 2110.3 -33.18 66.7]
3468.00 -9.64 122.96 246.28 57.05 3 36 59 2868.0 -13.92 !16.49
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
5r,,T 6156.2 _ 393.0 S(,3 74B.5 ST 353I.I SR 283.6 SS 1986.2
RRT -.2402 RRF -.2464 RTF .9909 CRT .7797 CRS -.7517 CST -.9990
S(,B 6|66.7 R_3 .0077 RI3 -.9909 LSA 4P56.6 MSA 194.9 SSA 12.7
S_I 6156.9 SG2 381.4 THA 179.I2 ELI 3538.I EL2 I77.3 ALr 3.59
LAU_,ICH OATE 0EC 2 1968 FLIGHT TIME 2116.00 ARRIVAL OATE JUN 28 1969
HELIOCENTRIC CONIC OlSTANCE 571.43}
RL 147.47 LAL -.00 LOt. 69,69 VL 27,73] GAL 7.13 AlL 66.72 HCA 256.50 SMA I28.76 ECC .19076 INC 3.2801 VI _].711
RP I06.92 LAP -3.19 LOP }26.36 VP 37,499 GAP 6.49 AlP 90.77 TAL 146,42 TAP 42.92 RCA I04,26 APO I53.25 VZ 34.792
RE 117.630 GL 16.66 GP 2,96 IAL 40,4| lAP I50.03 ETS 5.75 ZAE 125,44 ETE 176.64 ZAC 90.06 E7C !66.33 CLP-ISO.16
PLANETOCENTRIC CONIC
C3 _3.723 VHL 4.671 OLA 30.26 RAL 21.92 RAO 656Lq.0 VEL |_.046 PTH 2.15 VHP 4.961 DPA -1.84 RAP 356,68 ECC 1.3904
LNCH AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZMTH IN! TIME PC) CST TIM IN! 2 LAT IN! 2 LONE
78.81 0 A3 _ 3668.34 -19.64 157.77 255.77 66.65 ! 46 7 3266.3 -22.63 I50.27
101.19 3 44 6 3286.91 -I9.62 114.95 255.76 66.64 4 36 53 2686.9 -27.82 107.40
78.81 O 43 38 386_.34 -I9.64 157.77 255,77 66.65 I 46 7 3268.3 -22.83 150.22
J01,19 3 44 6 3266.91 -19.62 114.95 255.76 66.64 4 38 53 2666.9 -?Z.82 107.40
lIO.OO 6 46 _ 2716.99 -31.51 76.10 260.|4 76.01 7 31 19 2117.0 -33.11 67.24
IlO.OO Z 40 53 3486.26 -6.97 I23.96 249.76 56.67 3 36 59 2666.3 -!3.26 117.50
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY CRBIT OETERMINATION ACCURACY
TOE 2.7660 TRA 3.6190 TC3-2.2J22 BAU .7030 SGT 6287.4 SGR 393.0 SG3 687.0 ST 3574,7 SR 301.5 SS 1897.0
ROE .2499 RRA -,1630 RE3 .1404 FAU .04895 RRT -.1752 _ -,180I RTF ,9905 CRT .796(] CRS -.7669 CST -.9990
FOE 3.3519 FRA 4.9053 FC3-I.7664 BSP 20!64 SG8 6299.7 R_3 ,0060 R13 -.9905 LSA 4053,? MSA 198.3 SSA 12.8
BOE 2.7773 BRA 3.62_6 BE3 2.2167 FSP -251! SGI 6287.B SC,2 3_6.9 THA 179.37 ELl 3562.7 EL2 162.I ALF 3.85
LAUNCH DATE OEC ? I968 FLIGHT TIME 2|0.Op ARRIVAL CATE JUN )0 1969
HELIOCENTRIC CONIC
RL 147.47 LAL -.O0
RP |O8.9! LAP -3.25
RC 120.015 GL !8.44
PLANE TOCENTRIC CONIC
C3 25,040 VHL 5.004
LNCH AZMTH LNCH TIME
79.21 0 50 !l
1OO,79 3 44
79.21 O 50 II
!00.79 3 44 _'_
!IO.(]O 6 51 37
llO.O0 2 42 22
OIFFERENTIAL CORRECTIONS
TOE 2.8556 TRA 3.8339
ROE .2724 RRA -.1535
FOE 3.1222 FRA 4.6789
B0E 2.8665 BRA 3.6370
01STANCE 577.339
LCW.. 69.69 VL 27,7!7 GAL 7.A3 AlL _6.70 HCA 259.66 SMA 128.64 ECC ,19442 INC 3,3023 vl }0.?11
LOP ]29.53 VP 37,491 GAP 6.94 AlP 90.59 TAL !45.72 TAP 45.38 RCA I03.63 APO 153.66 V2 34.796
GP 2.80 /AL 39,64 IAP !52.!6 ETS 5.95 ZAE 124.44 ETE !76.79 1AC 9!.12 ETC 166.34 CLP-152.29
CLA 30.14 RAL 24.80 RA0 6566.0 VEL 12,100 PTH 2.!7 VHP 5.209 CPA -!.58 RAP 357.69 ECC 1.4l?l
L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZMTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LL-t'_C
3872.02 -19.40 157.64 257.50 66.46 ! 54 43 3272.0 -22,4J 150.32
3309.76 -19.36 116.45 257.49 66.45 4 39 48 2709.8 -22,40 108.94
3672.02 -19.40 157.84 257.50 66.46 I 54 43 3272.0 -22.41 150.3_
3309.76 -!9.36 116.45 257.49 66.45 4 39 46 2709._ -22.40 108.94
2723.46 -31.40 76._7 262.04 75.75 7 37 l 2123.5 -33.04 67.73
3506.32 -B,22 125,03 251.29 56.70 3 40 49 2906,] -J2.54 118,61
MIO-EOURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TC3-2.1332 BAU .7154 Sr_T 6404.4 SGR 393.9 SG3 631.4 ST 3607.4 SR 317.8 SS 1813.5
RC3 .1264 FAU .O4336 RRT -.1136 RRF -.I17| RTF .990! CRT ._082 CRS -.7820 CST -,9990
FC3-1.4991 BSP L_3641 SG8 6416.5 R23 .0043 R!3 -.9901 LSA 4045.1 MSA 201.6 SSA 12.B
BC3 2.1370 FSP -2313 SC,I 6404.5 sr.,2 391.3 THA 179._] ELI 3616.6 EL2 186.7 ALF 4.08
LAUNCH OATE DEC 2 |_6 FLICAHT TIME 212.00 ARRIVAL CATE JUL 2 1969
HELIOCENTRIC CONIC DISTANCE 563.207
RL 147.47 L_L -.OO LC_- 69.69 VL 27.7_O G_L 7,76 AlL 86.6_ PICA 262.82 SM_
RP 106.89 LAP -3.30 LOP 3_2.70 VP }7.46_ GAP 7.41 AlP gO.42 TAL !44.99 TAP
126.53 ECC .19894 INC 3,3240 Vl 30.211
47.62 RCA 102.96 APO 154,10 V2 34._0g
RC 122.394 GL 16.OO GP 2.64 ZAL 38.85 lAP 154.17 ETS 6.16 ZAE |23.55 ETE 176.93 7AC 92.28 ETC 166.35 CLP-|54.30
PLANETOCENTRIC CONIC
C3 26.509 VHL 5.149 0L_ 29,99 R_L 25.71 RAO 6_6_.1 VEL 12.161 PTH 2.JB VHP 5.467 OPA -1.25 RAP 358,81 ECC 1.4363
LNO4 AZMTH LNCH TIME L-I TIME INJ EAT INJ LONG INJ RT ASC INJ AII',4TH INJ TIME PO CST TIM IN! _ LA TINJ 2 LONG
79.69 O 57 25 3874.59 -18.92 157.81 259.29 66.29 2 2 0 3274.6 -21.97 150.33
1OO.31 3 44 _ 33_5.37 -|6,90 118.14 259.29 66.26 4 40 13 2735.4 -21.95 110.66
79.69 0 57 25 ]874.59 -J6.92 157.81 259.29 66.29 2 2 0 3274.6 -21.97 150.33
1013.31 3 44 38 3335._7 -16.90 118.14 259.29 66.26 4 40 13 2735.4 -21.95 110,66
110.OO 6 57 33 2729.84 -31.29 77.04 264.02 75.49 7 43 3 2129.B -32.97 68,21
I10.00 2 43 41 3526.J1 -7.40 126.19 252.86 56.53 3 42 29 2926.! -11.75 119.80
OIFFERENTI_L CORRECTIONS MID-COURSE EXECUTION ACCURACY ,..3RBITDETERMINATION ACCURACY
TOE 2.9436 TRA 4.0590 TC_-2.0441 BAU .7256 $_T 6506.3 SGR 395.3 SO3 561.2 ST 3630.6 SR 332.8 5S 1735.7
ROE .2949 RRA -.14_ RE3 .1169 FAU .038_5 RRT -.0551 RRF -.0574 RTF .9696 CRT .8176 CRS -.7922 CST -.9990
FOE 2.9150 FRA 4.47_0 FC3-|.2492 BSP 21075 S(,B 6520.5 R_3 .00_7 R|3 -.9_96 LSA 4_32.7 MSA 204.7 SSA 12.8
BOE 2.9583 6RA 4.0615 BE3 2,0475 FSP -2132 S_I 6506.3 S(;2 394.7 THA 179.61 ELI 3640.9 EL2 191,I ALF 4.30
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LAUNCH CATE CEC Z 1968
HELIOCENTRIC CONIC
RL 147.47 LAL -.(]0 LOL 69.89 VL
RP 108.98 LAP -3.34 LOP 335.87 VP
R( 1_4.766 GL 17.54 GP 2.50 7AL
PLANE TOCENTRIC CONIC
C3 28,149 VHL 5,_06
LNCH A]'MTH LNCH TIHE
80.25 1 5 23
99,75 3 44 l
I{10.00 4 4 6
100.00 3 28 0
110.00 7 3 A7
J lO.O0 2 44 48
DIFFERENTIAL CCRREC T IONS
TOE 3.0341 TRA 4.2997 TCA-I .9414 8AU .7317
ROE .3173 RRA -.1335 RC] .105"1' FAU ,03336
rOE 2.73]7 FRA 4.2985 FC3-!.OZ59 BSP 21378
BOE 3.0506 BRA 4.3018 Be3 1.9443 F5P -1957
FLIGHT TINE 214.00 ARRIVAL DATE JUL 4 1969
LAUNCH DATE OEC 2 196B
CISTANCE 589.03]
27.683 GAL 8.12 AZL 86.65 HCA 265.99 SMA 128.41 ECC .20386 INC 3.345S Vl }0.?II
37.475 GAP 7.89 AIP 90.23 TAL 144.26 TAP 50.24 RCA 102.23 APO 154.58 V2 34.805
38.04 ZAP 156.08 ETS 6.43 ZAE 122.74 ETE 177.05 ZAC 93.53 ETC 166.35 CLP-156.20
CLA 29.82 RAL 26.63 RA0 6568.1 VEL 12.228 PTH 2.20 VHP 5.739 CPA -.87 RAP .02 ECC 1.4633
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3875.83 -18.41 157._6 261.I_ 66.12 _ 9 59 3275.8 -21.48 150.Z2
3363.99 -18.39 IL_3.03 Z61.14 66.11 4 40 5 2764,0 -21.47 112,59
3299.87 -20.00 116.00 261.87 67.31 4 59 6 2699,9 -22.90 108.40
3415.18 -16.82 123.08 260.39 64.92 4 24 55 2815.2 -20.06 J15.78
2736.23 -31.18 77.50 266.07 75.23 7 49 2] 2136.2 -32.90 68.70
3551.58 -6.52 127.43 254.49 56.37 3 44 0 2951.6 -10.89 121.O8
MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
5(,T 6604.5 S.GR 397.0 $63 536.2 ST 3649.3 SR 346.] SS 1665.3
RRT .(3010 _ -.0000 RTF .989! CRT ,8250 CRS -.8003 CST -.9991
SGB 6616.5 WZ3 -.0Ol0 RI3 .989! LSA 4020.8 MSA 207.5 5SA 12.8
SGI 6604.5 S(,2 397.0 THA .00 EL1 3660.5 EL2 I95.1 ALF 4.49
f'_ELIO(ENTRIC CONIC
RL 147.47 LAL -.(](3
RP 108.86 LAP -3.37
RE 127.128 GL 17,06
PLANETC(ENTRIC CONIC
C3 29.983 VHL 5.476
LNCH AZHTH LNCH TIME
80.92 1 14 13
99.08 3 42 38
1OO.00 4 23 30
I00.00 3 16 2
110.00 7 i0 |6
110.O0 2 45 45
OIFFERENTIAL CORRECTIONS
TOE 3.1202 TRA 4.5490 TC3-1.8377 BAU .7376
ROE ,3399 R_A -.1224 RC3 .0951 FAU .02913
FOE 2.5615 FRA 4.1352 FC3 ".84|0 O_P 21745
BOE 3.1386 ORA 4.5506 BE3 1.8402 FSP -l,qo9
FLIGMT TIME 216.00 ARRIVAL OATE JUL 6 1969
LAUNCH CATE CEC ? 1968
OISTANCE 594.812
LOL 69.89 VL 27.665 GAL 8.51 AZL 86.63 PICA 269.15 SMA 128.29 ECC .20919 INC 3.3667 V! 30.21!
LOP 339.04 VP 37.467 GAP 8.40 AZP 90.05 TAL I43.5J TAP 52.66 RCA |01.45 APC, 155.12 VZ 34.811
GP 2.37 ZAL 37.23 ZAP 157.89 ETS 6.7! ZAE I22.00 ETE 177.17 ZAC 94.87 ETC 166.36 CLP-158.02
0LA 29.62 RAL 27.57 RAO 656_.2 VEL 12.]03 PTH 2.22 VHP 6.024 CPA -.43 RAP 1.30 ECC 1.4934
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ Z LONG
3875.28 -17.86 157.37 263.06 65.97 2 I_ 48 3275.3 -20.96 149.96
3396.11 -17.85 122.i6 263.06 65.96 4 39 14 2796.1 -20.94 114.75
3265,43 -2'0.89 113.82 264.42 68.12 5 17 55 2665.4 -23.68 106.14
3491.20 -14.87 I27,01 261.60 63.77 4 14 3 2881,2 -18.27 119.88
2742.72 -31.07 77.98 268.20 74.98 7 55 59 2142.7 -32.82 69.19
3576.66 -5.57 128.76 256.15 56.22 3 45 22 2976.7 -9.97 122.43
MI0-COUR,._ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
S6T 6685.2 Sr.,R 398.8 563 494.9 ST 3655.3 SR 358,4 55 1597.O
RRT .0542 RR$" .0542 RTF ,9887 CRT .8307 CRS -.8067 CST -.9991
SG8 6697.0 R'Z3 .0004 R13 .9887 LSA 3999.5 MSA 210,1 SSA 12.7
SG! 6685.2 S(,2 398.2 THA .19 ELI 3667.4 EL2 198.8 ALF 4.67
FLIGHT TIME 218._0 ARRIVAL CATE JUL 8 1969
HELIOCENTRIC CONIC
RL 147.47 LAL -.00
RP 108.8A LAP -3.39
RC 129.481 GL 16.57
PLANETC_CENTRIC CONIC
C] ]2.039 VHL 5.66(]
LNCH AZMTH LNCH TIMe
81.70 1 24 3
98.30 3 40 17
1OO.00 4 38 31
1OO.00 3 8 30
110.00 7 16 58
110.00 2 46 32
OlSTANCE 600.539
LOL 69.89 VL 27.646 GAL 8.92 ATL 86.61HCA 272.32 SMA 128.16 ECC .21498 INC 3.3880 Vl 30.21!
LOP 342.21 VP 37.459 GAP 8.92 ATP 89,86 TAL 142.75 TAP 55.07 RCA 100.61 APO 155.71 V2 34.818
GP 2.26 7AL ]6,40 lAP 159.63 ET5 7.03 ZAE 121.33 ETE 177.2d 7AC 96.29 ETC 166.36 CLP-159.7S
0LA 29.41RAL 28.50 RA0 6568.3 VEL 12.386 PTH 2.24 VHP 6.326 0PA ,06 RAP 2.65 ECC 1.5773
L-I TIME INJ tat INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG
3872.42 -17,28 156.88 265.03 65.82 2 28 35 3272.4 -20.AO 149.52
3432.29 -17.27 124,56 265.03 65.81 4 37 30 2832,3 -20.39 117.20
3?45.82 -21.38 112.58 266.86 68.60 5 32 37 2645.8 -24.10 IO4.83
3534_|2 -13.25 130.11 263.03 62.96 A 7 24 2934.1 -16.77 123.09
2749.40 -30.95 78,46 270.39 74.71 8 2 48 2149.4 -32.74 69.69
3603.31 -4.56 110.16 257,86 56.09 3 46 36 3003.3 -8.98 123.86
01FFERENTIAL CCRRECTIONS
TOE 3.2065 TRA 4.8131 TC3-I.7285 8AU .7413
ROE .3626 RRA -.1105 RE3 .0849 FAU .02524
FOE 2.4076 FRA 3.9896 re3 -.6821BSP 2_76
ODE 3.2269 IBRA 4.8144 8C3 1.7}06 FS_ -16Y4
LAL_ICH OATE OEC 2 |968
HELIOCENTRIC CONIC
MIC-COUR._ EXECUTICN ACCURACY CR_IT 0ETERMINATION ACCURACY
5GT 6756.0 5(,R 400.6 SG3 457.4 ST 3654.2 5R 369.1 55 1533.6
RRT .|053 RR_ .1060 RTF .9883 CRT .8353 CRS -.8119 CST -.9991
560 6767.9 R_3 .0016 RI3 .9883 LSA 3974.5 MSA 212.4 SSA 12.7
S(,I 6756.1 S_2 398.3 THA .36 ELI 3667.2 EL2 202-2 ALF 4.84
FLIC-HT TIME 2L;_,00 ARRIVAL CATE JUL JO 1969
DISTANCE EO6.209
RL 147.47 LAL -.00
RP 108.82 LAP -3.39
RC 131.823 GL 16.06
PLAN£T(X_ENTRI( CONIC
C3 34.348 VHL 5.861
LNC._ AZMTH LNCH TIME:
82.63 ! 35 10
97.37 3 36 40
100.00 4 fl! 5_
100.00 3 _ 36
110.00 7 _3 52
II0,00 2 47 9
LOL 69.89 VL 27.628 GAL 9.37 AZL 86.59 HCA 275.49 SMA 128.03 ECC .22127 INC 3.4094 Vl _.211
LOP 345.38 VP 37.452 GAP 9.47 AZP 89.67 TAL 141.98 TAP 57.47 RCA 99.70 AP_ 156.36 v? 34.825
GP 2.15 ZAL 35.57 ZAP 161.29 ETS 7.40 ZAE 120.71 ETE 177.38 ZAC 97.77 ETC 166.35 CLP-|61.41
OLA 29.18 RAL 29.44 RAD 6568.4 VEL 12.479 PTH 2.26 VMP 6.644 0PA
L-_ TINE INJ LAT INJ LCNG INJ RT AS( INJ A_:_NTH INJ TIME
_66.29 -16.66 156.14 267.05 65.69 2 39 ]7
34_ -16.65 127,32 _67.05 65.68 4 34 34
323_.20 -_1.7_ I11.70 269._9 68.94 5 45 47
3582,83 -11.73 132.92 264,57 62.31 A 2 19
2756.33 -]0.83 78.96 272.65 74.44 8 9 48
3631.46 -3.49 131.63 259.61 55.97 3 47 41
.58 RAP 4.07 ECC |.5655








ST 3647.6 ,SR ]78.3 SS 1475.1
CRT .8389 CR5 -.8162 CST _.9991
LSA 3946.9 MSA 214.3 SSA 12.5
EL! 366|.4 EL2 205.1 ALF 4,99
OIFFERENTIAL CORRECTIONS
TOE 3.2945 TRA 5.0940 TC3-1.6138 BAU .7419
ROE .3855 RRA -,0975 RC3 ,0754 FAU .OEI64
FOE 2.2692 FRA 3.8607 FC3 -.5454 BSP 2_362
8CE 3.3J69 ORA 5.0950 8C3 1.6156 FSP -1549
MIO-COUR.'_ EXECUTION ACCURACY
_,t 6818.2 5GR 402.2 S&3 423.4
RRT .1545 RRF .1560 RTF .98_0
S6B 6830.1 R_3 .0028 RI3 .9880
S(,I r_18.5 _2 397.4 THA .52
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LAUNCH CATE CEC 3 1968 FLIGHT TIME 70.00 ARRIVAL CATE rE_ 11 1969
HELIOCENTRIC CONIC
RL 147.45 LAL -.00
RP I07.54 LAP 1,72
RC _6.453 GL 2,23
PLANE TOCENTRI( CONIC
C3 331.913 VHL I_.218 4.@0 RAL
LNO-I A?MTH LNCH TIME
90.00 6 19 38
9(3.00 19 29 J2
lOO.OO 7 43 J4
IOO,OO _ 48 I7
I10.OO 8 56 40
]IO,OO 21 51 2I
DIFFERENTIAL CCRR_CTIONS
TOE -.8871 TRA-2,1247 TC3 -,IJ06 BAU ,4927
ROE-1.2834 RRA ,6569 RC3 -,0095 FAU ,0112§
FOE ,3799 FRA ,7173 FC3 -,0293 BSP 2004
BOE 1.560? 6RA ?.2739 BC3 .I110 FSP -50
OISTANCE 129.270
LOL 70.90 VL 15.883 GAL 29.|2 AZL 67.07 HCA
LOP I06.75 vP 3(].336 GAP -51,J6 _ZP @7.6} TAL
CP -,37 ZAL 63,99 ZAP 34,§7 ETS 176,02 ZAE
35,69 SMA H5.74 ECC .79508 INC 2.9292 Vl 3_.216
171,38 TAP 207.27 RCA 17.57 APO 153.91 V? 35.238
J32.6_ ETE 186.13 ZAC 57.25 ETC 161.32 CLP 34.57
CLA 5.48 RAC 6571.9 VEL 21.789 PTM 3.?0 VHP ?@,576 CPA -17.66 RAP 324.86 ?CO 6.4624
L-I TIME INJ LAT INJ LONG INJ RT AS? INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ ? LONG
2949.62 -?6.20 92,76 272.14 67,33 7 B 48 2349,6 -2_,27 84.10
5295.17 ?7.27 240.00 ?67.11 8J,88 ?0 57 27 4695.2 25.8! 231.62
2679.98 -?9.79 73.01 ?72.22 87.44 6 27 54 ?060.0 -29,83 54.2!
5040,05 ?6,BO ??t],96 ?66,85 81,61 ?Z 12 17 4440,1 27,34 212.49
7450.I9 -34.17 55.78 77Z.44 87.72 9 37 30 1@50.2 -34,06 46.54
4@42,60 33.07 205,23 ?66,08 60,62 23 l? 4 4242.6 3i.45 196,38
MIC-COURSE EXECUTION ACCURACY CRBIT CETERMINATION ACCURACY
SGT 630.6 SGR 455,| SG3 24.4 ST 344.2 SR 408.4 SS 34J .8
RRT -.0376 RRF .0290 RTF -.623I CRT .7127 CRS .7763 CST .9937
5G,B 947.! R"Z3 .0002 RI3 .6231 LSA 593.2 MSA ?23.4 SSA 14.O
S(,I 6_EI.6 .97,? 454.7 THA |76,53 ELI A95.6 EL2 J99.1 ALF 51.79
LAUNCH DATE OEC 3 J966 FLIGHT TIME 77.00 ARRIVAL CATE FEE] 13 1969
HELIOCENTRIC CONIC
RL J47.45 LAL -,O0
RP JO7.53 LAP 1.88
RC 84.254 OC ?.52
PLANIETOCCNTRIC CONIC
C3 304.576 VHL |7,45_
LNCH AZHTH LNCH TIME
90.00 6 18 6
90.00 19 39 46
I00.00 7 42 5
100.00 _ 56 28
IIO.O0 6 56 74
llO.O0 ?? O }9
DISTANCE 134,746
LC_.. 70,9(] VL 16,669 GAL ?7,74 AZL 67,02 PICA 39,I3 5,MA _7,18 ECC ,76677 INC 2.97_9 vl 30.216
LOP 109.99 VP 30,761 GAP -48,8_ AZP 87,69 TAL 170,48 TAP _09,61 RCA 20,16 APO I54,20 V2 3_,_43
GP -.36 ZAL 62.65 ZAP 33.04 ETS |78.07 ZAE I32.83 ETE 1@6.53 ZAC 58.@9 ETC 161.74 CLP 33.03
0LA 5.60 RAL 6.61 RA0 6571.7 VEL 2_.637 PTH 3.| 7 VHP 27.539 0PA -I 7.I4 RAP 326.56
L-I TIME INJ LAT INJ LONG INJ RT A,S_ INJ AZNTH INJ TIME PO CST TIM INJ ? LAT
?964,66 -26,15 93,87 272,93 @6,78 7 7 31 2364,9 -28,30
5260,19 26,66 237,51 267,12 80,67 2I 7 26 4660,2 25,29
2693,96 -29,75 74,05 273,03 86,89 B 26 59 L:'094,0 -29,86
5006.32 ?8,44 216,54 266,@? 80,37 22 21 54 4406,3 76.81
7461.40 -34.06 56.66 273.29 87.20 9 37 25 I661.4 -34.09
48ij.64 32.71 202.86 265.94 79.48 23 _] 50 4211.6 }0.92
OlFFERENTIAL CORRECTIONS
TOE -.89L:30 TRA-?.1445 TC3 -.JlSI BAU ,463I
ROE-|.?44? RRA .6356 RC3 -,0109 FAU .0]129
FOE .3956 FRA .76A5 FC3 -.032I BSP 2131
BOE J.5309 BRA 2.7367 BC3 .1186 FSP -55
MI0-COURS{ EXECUTION ACCURACY
S_T 669.6 SGR 460.7 SG3 26.3
RRT -.0326 RRF .0290 RTF -.6420
S,GB 984.! R_3 .(]00! RJ3 .6420










ST 361.9 SR 413.3 SS 357.7
CRT .7107 CRS .7771 CST .9935
LSA 613.8 MSA ?29.6 SSA I4.2
ELI 508.9 EL2 ?06.7 ALF 50,31
LAUNCH OATE DEC 3 1968
HELIOCENTRIC CCNIC
RL 147.45 LAL -.OO
RP 107.51 LAP 2.04
RC 8?.06_ GL 2.82
PLANE TOCENTRIC CONIC
C3 279,643 VHL 16,723
LNCH AZMTH LNCH TIME
90,00 6 16 ?4
90.00 I9 50 6
JOO,OO 7 40 47
I(30.OO Z] B Z5
110,OO 8 55 59
IIO.O0 22 9 4?
FLIGHT TIME 74.00 ARRIVAL CATE FEB ]5 1969
OISTANCE 14_.345
LOL 70.90 VL 17.406 GAL 26.46 A7L 86,98 HCA 42.38 SMA 88.65 ECC .1424I INC 3.0222 VJ 3D.216
LOP I13.23 VP 31.173 GAP -46.7I AZP @7.77 TAL 169.56 TAP 211.95 RCA 2_.83 APO |54.46 V2 35.247
GP -.39 /AL 61,35 laP 31.53 ETS 178.11 ?AE 132,65 ETE I66.95 ZAC 60.56 ETC 162.I3 CLP 31,53
CLA 6,39 RAL 7.69 RAO 6571.6 VEL _O.024 PTH 3.14 VHP 26.536 DPA -16.61 RAP 328.79 ECC 5.60?2
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A/MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2979,35 -?8,09 94,93 273,62 66,25 7 6 4 2379,3 -26,31 _6.27
5224.@@ 26.A4 735.00 267.06 79.49 21 17 11 4624.9 24.72 226,76
2707.19 -?9,69 75,03 273,74 86.38 8 ?5 5A 2107,2 -29.88 66.23
4972,27 26,02 216.09 ?66.73 79.15 22 31 17 4372,3 26,24 207.75
247|.@6 -34,04 57.47 274.05 66.72 9 37 lI 1@71.9 -34.12 4_.23
4760.37 32.30 ?00.54 265.73 78.15 23 29 23 4J80.4 30.33 191.B_
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OR6IT 0ETERMINATION ACCURACY
T0E -.6964 TRA-?.1635 TC3 -.I757 BAU .4723 SGT 909.7 SGR 465.7 $G3 2@.4 ST 3@0.2 SR 417.7 SS 373.9
_E-I.?O4@ RRA .6137 RC3 -.0123 FAU .01134 RRT -.0324 RRF .0289 RTF -.6602 CRT .7091 CR$ ,7779 CST .9932
rOE .4114 FRA .7920 FC3 -.0351 B_ :_ 22@4 S_B 1022.0 R?3 .O00I RI3 .6602 LSA 634.9 MSA 235.4 SSA 14.4
BOE 1.501 7 _RA ?.2469 BC3 .1263 FSP -60 S(,I 909.9 _2 465.4 THA 178.71 ELl 522.6 EL_ 214.3 ALF 48.7_
LAUNCH OAT? DEC 3 Jgf:_l FLIC,HT TIME 76.00 ARRIVAL CATE FEB I7 1969
HELICX:£NTRIC CONIC DISTANCE 146.059
RL 147.45 LAL -.(]O LOL 70.90 VL 16.103 GAL 25.27 AZL 86.94 HCA 45;62 SMA 90.13 ?CO .71617 IN{ 3.0605 Vl 30,216
RP 107.50 L_P ?.|9 LOP |16.46 VP 3J.570 GAP -44.66 AZP _7.66 TAL 16_.66 TAP 214.30 RCA 25.56 APO J54.66 V_ 35.251
RE 79.867 GL 3.13 GP -.4_ ZAL 60.II ZAP 30.04 ETS 178.15 ZAE I32.95 ETE 187.40 ZAC 62.75 ETC 162.51 CLP 30.O4
PLAMETOCENTRIC CONIC
C3 256.674 VHL |6.027 0LA 7.17 RAL 6.73 RA0 6571.5 VEL 19.447 PTH
LNCJ-I AZMTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME
90,00 6 14 33 _993.I1 -26,02 95,93 274,_2 _5,75 7 4 26
90,00 L'O O 14 5169,21 ?5,96 232,50 266,94 78,3! 21 26 43
1130.OO 7 39 I9 2719.69 -29.64 75.96 274,35 65,90 8 24 39
1130.00 Z_ 18 9 4937.86 27.56 713.64 266.57 77.94 22 40 27
110.OO B 55 74 7461.58 -34.00 58.23 274.70 66.26 9 36 46
110.00 22 _@ 33 4748.73 31.93 J9_.J9 ?65.47 76.@3 23 37 42
OIFFERENTIAL CORRECTIONS MI0-COUR,E EXECUTION ACCURACY
T0E -,9043 TRA-_.IBS9 TC3 -.|340 BAU ,46_7 ._._T 953,6 S(,.,R 470,0 ._,3 30.7
R_£-J.J653 RRA .5914 RC3 -.0139 rAu .01140 RRT -.0313 _ .0264 RTF -.6778
FOE .42_O FRA .8_O4 FC3 -.036A BSP Z358 _ I063,2 R23 -.0004 RL3 ,6778
BOE 1,4750 BRA ?,2645 _C3 ,|347 FSP -65 S_I 953,8 ._ 469,7 THA 176.@3
3.JI VHP ?5.566 DPA -16.05 RAP 3_(]._3 ECC 5,7275








ST 400.6 _ 421.5 SS 390,7
ERT .7062 CRS .7789 CST .9930
LSA 657.7 MSA 741.0 SSA 1a.7
ELI 537,5 EL? ??1.8 ALF 47.05
325
JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 4. 1968-69
LAUNCH DATE DEC 3 1968 FLIGHT TIME 78.00 ARRIVAL CATE FE6 19 ]969
HELIOCENTRIC CONIC
RL 147.45 LAL -.00
RP 107.49 LAP 2.33
RC 77.721 GL 3.45
PLANE TC(ENTRI{ CONIC
(3 236.054 VHL 15.364
LNCH AZMTH LNCH TIME
90.00 6 12 31
90.00 20 10 9
100.00 7 37 41
100.00 71 ?7 40
110.00 8 54 40
110.00 ?? 27 II
OISTANCE 151.887
LOt. 70.90 VL 18,755 GAL 24,15 AlL 66.91HCA 48.87 SHA 91.63 ECC .69017 INC 3.0946 Vl 30.616
LOP 119.73 VP 31.952 GAP -42.71 AlP 87.96 TAL 167.80 TAP 216.67 RCA ?8.39 APO 154.87 V? 35.?54
GP -.41ZAL 58.92 lAP 28.58 ETS 178.19 7AE 133.12 ETE 187.86 ZAC 63.96 ETC 162.86 CLP 28.57
OLA 7.93 RAL 9.72 RA0 6571.4 VEL ]8.904 PTM 3.07 VMP ?4.628 OPA -15.47 RAP 331.78 ECC 4.8849
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ ? LAT INJ ? LONG
3006.I6 -27.95 96.88 274.71 85.78 7 2 37 2406.2 -78.31 88.73
5153.1? ?5.45 ??9.98 266.77 77.16 21 36 ? 4553.1 23,43 721.90
7731.46 -29.57 76.83 ?74.86 85.44 8 ?3 13 2131.5 -?9.89 68.03
4903.05 ?7.04 211.19 ?66.36 76.74 72 49 ?3 4303.0 ?4.95 ?03.01
?490.56 -33.96 58.93 775.75 85.86 9 36 10 1890.6 -34.16 49.69
4716.7| 31.31 |95.84 765.15 75.53 ?3 45 48 4116.7 79.0! 187.39
DIFFERENTIAL CCRRECTIONS
TOE -.9109 TRA-?.2065 TC3 -.1423 8AU .4518
ROE-I.I?58 RRA .5_6 RC3 -.0156 FAg .01147
FOE .4449 FRA .8497 rE3 -.047I BSP ?477
6OE 1.448| BRA ?.?786 BC3 .1437 FSP -7J
LAUNCH DATE OEC 3 1968
HELIC(ENTRIC CONIC
RL 147.45 LAL -.00
RP 107.48 LAP 2.47
RC 75.571 GL 3.78
PLANE TOCENTRIC CONIC
C3 ?17.171 VHL I4.737
LNCH AlMTH LN(H TIME
90.00 6 10 20
90.00 20 19 59
100.00 7 35 54
100.00 2! 37 9
110.00 8 53 47













TOE-I.?369 TRA-2.5469 TC3 -.2095 BAU .610!
ROE-I.0829 RRA .5498 RC3 -.0|6_ FAU .00983
FOE .4999 FRA .9159 FC3 -.0392 BSP 5050
BUR 1.6439 BRA ?.6056 BC3 .2101FSP 1
MI0-COURSE EXECUTION ACCURACY
_GT 998.4 S{.R 473.7 SG3 33,1
RRT -.0301RRF .0777 RTF -.6947
1105.1R_3 -.0007 RI3 .6947
5G1 998.6 ,_,2 473.4 THA 178.94
FLIGHT TIME 80.00
DISTANCE 157.835
19.369 GAL 23.11 AZL 86.87 HCA 57,12 SMA
32.318 GAP -40.87 AlP 88.08 TAL 166.92 TAP
57.76 lAP E7.13 ETS 178.?? 7AE 133.38 ETE
ORBIT DETERMINATION ACCURACY
ST 471.5 _R 424,7 SS 407.8
CRT .7073 CRS .7798 CST .99?8
LSA 6_0.9 MSA 746.1 SSA 14.9
ELI 532.9 EL? _78.9 ALF' 45.31
ARRIVAL 6ATE FE_ 71 1969
93.13 ECC .66465 INC 3.1756 Vl 30.716
219.03 RCA 31.23 APO 155.63 V2 35.?56
188,35 lAD 65.70 ETC 163.21CLP 77.13
10.68 RA0 6571.? VEL 18.398 PTH 3.04 VHP ?3.7?50PA -14.88 RAP 333.54 ECC 4.5741
INJ LAT INJ LONG INJ RT A,_C INJ AA_4TH INJ TIME PO CST TIM INJ 2 LAT INJ ? LC_G
-27.88 97.79 _75.13 84.83 7 0 38 7418.8 -?_.30 fl9.15
?4.88 227.46 266.53 76.02 21 45 15 4516.5 27.71 ?19.46
-29.51 77.66 275.79 85.01 8 ?I 37 ?147.8 -79.89 68.88
26.46 208.77 266,11 75.57 22 58 13 4?67.8 ?4.2? Z00.64
-33.92 59.59 275.77 85.48 9 35 26 1899.0 -34.17 50.35
_0.74 193,49 ?64.79 74._4 23 53 46 4084.3 78.77 185.16
MI0-COLJRS( EXE(UTION ACCURACY ORBIT OETERMINATION ACCURACY
_T 1_7|.2 SGR 475.9 SG3 36.7 ST 567.4 SR 426.0 55 455.9
RRT .0271 _ .(_ RTF -.7085 CRT .7571 CRS .7896 CST .9975
5GB1357.3 R23 .0317 RJ3 -.7083 LSA 806.6 MSA 245.6 SSA 16.9
,_1 1771.3 ,%? 475.7 THA .68 ELI 669.1 EL? Z36.O ALF 34.50
LAUNCH DATE 0EC
HELIOCENTRIC CONIC
RL 147.45 LAL -.00
RP 107.48 LAP ?.59
RC 73.439 GL 4.|3
PLANE TOCENTRIC CONIC
C3 199,533 VHL 14.t26
LNCH AIMTM LNCH TIME L-I TIME INJ LAT
90.00 6 7 53 _O30.72 -77.81
90.00 20 29 ?5 5079.36 ?4.?4
IDO.00 7 33 5_ 7757.92 -79.45
100.00 21 A6 8 4832.04 ?5.83
110.O0 8 5? 39 ?506.36 -33.88
110.00 22 43 50 4651.36 30.10
DIFFERENTIAL CORRECTIONS
TOE -.9036 TRA-2.2250 tC3 -.1552 BAU .4173
ROE-I.0469 RRA .5721 RC3 -.0|97 FAU .01180
FOE .4776 FRA .907::_ FC3 -.0517 BSP 3??2
BOE 1.3830 BRA ?.7855 BC3 .J564 FSP -_0
3 1968 FLIGHT TIME 82.00 ARRIVAL DATE FEB 73 1969
01STANCE 163.872
LOL 70.90 VL 19.945 GAL 22.08 AlL 86.85 HCA 55.36 SMA 94.64 ECC .63929 INC 3.1540 Vl 30.?16
LOP I76,22 VP 32.669 GAP -39.09 AlP 88.?I TAL 166.06 TAP 271.43 RCA 34.14 APO 155,14 V_ 35.258
GP -.44 ?AL 56.69 lAP 75.70 ETS 178._4 ZAE 133.77 ETE 188.87 lAG 67.45 ETC 163.53 CLP ?5.70
CLA 9.45 RAL 11.55 RAO 6571.I VEL 17.912 PTH 3.00 VHP ?_.839 CPA -14.76 RAP 335.31ECC 4.7838
INJ LC_IG INJ RT ASC INJ AIMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG
98.62 275.39 84.42 6 58 73 ?430.2 -78-29 89.99
224.93 766.74 74.90 71 54 5 4479.5 71.94 717.07
78,41 ?75.57 84.6? 8 19 45 2157.9 -79.88 69.63
Z06.75 ?65.75 74.41 ?3 6 40 4237.0 23.45 198.77
60.15 276.04 85.14 9 34 ?5 1906.4 -34.18 50.9?
191_13 ?64.34 7?.98 ?4 I 21 4051.4 ?7.48 187.92
MIO-COURSE EXECUTION ACCURACY Og61T DETERMINATION ACCURACY
S_T 1078.7 SGR 479,1 SG3 38.4 ST 458.1SR 429.5 SS 441.4
RRT -.0317 RRF .0770 RTF -.7773 CRT .7013 CRS .7813 CST .9917
566 1180.3 R23 .(3017 RI3 .7274 LSA 7_3.6 MSA 255.6 SSA 15.1
S_| 1078.8 ._6_ 478.8 THA 179.00 ELI 579.4 EL? 747.I ALF 42.37
LAUNCH DATE DEC 3 1968 FLIGHT TIME 84.00 ARRIVAL GATE rE6 25 1969
HELIOCENTRIC CONIC 01STANCE 169.930
RL 147.45 LAL -._ LOL 70.90 VL 20.487 GAL 21.13 AlL 86.82 HCA 58.61 SMA 96.14 ECC .61459 INC 3.180? Vl 30.?16
RP 107.48 LAP ?.71 LOP 129.47 VP 33.003 GAP -37.40 AlP _.34 TAL I65.72 TAP ??3.83 RCA 37.05 APO 155.23 V? 35.759
RE 71.328 GL 4.49 GP -.45 IAL 55.65 ZAP 24.29 ETS 176.25 ZAC 134.15 ETE 189.41ZAC 69.22 ETC 163.84 CLP 74.78
PLANETOCENTRIC CONIC
C3 183.537 VHL 13.548 DLA 10,|9 RAL 12.40 RAO 6571.0 VEL 17.460 PTH 2.96 VHP 21.986 0PA -13.63 RAP 337.09 ECC 4.0206
LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,SC INJ AA'MTH INJ TIME PO CST TIM INJ 2 LAT INJ ?LONC
90.00 6 5 16 3041.31 -27.73 99.43 275.59 84.03 6 55 57 7441.3 -78.77 90.80
90.00 _ 38 48 5041.913 _3.55 222.3_:J ?65.89 73.81 22 2 50 4441.9 ?I.ll 714.57
10(3.00 7 31 39 ?762.68 -29.38 79.|3 275.78 84.25 8 17 4? 216?.7 -79.87 70.36
1(30.00 21 55 5 4795.76 25.15 203.78 265.37 73.28 23 I5 I 4195.8 27.67 195.89
110.O0 8 91 22 2513.24 -33.84 60.69 _76.28 84.83 9 33 15 1913.2 -34.18 51.46
110.00 _2 51 57 4617.97 29.41 188.78 263.86 71.74 24 8 50 4018.0 _6.64 180.69
01FFERENTIAL CORRECTIONS MIO-CO_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.91_ TRA-_.?463 TC3 -.1_41 8AU .4063 ,_t I130,8 _GR 480,6 ._3 41.4 ST 483,0 SR 430.9 SS 460.3
RDE-I,O075 RRA .4987 RC3 -.0219 FAU .01192 RRT -.O"zg! RRF .0255 RTF -.7422 CRT .7016 CRS .7825 CST .9916
FOE .496fl FRA .9370 FC3 -.0fl62 BSP 3287 _ 1728.7 R_3 .0009 RI3 .742_ LSA 750.5 MSA 259.5 ssA 15.3
BOE 1.3600 BRA 2.3010 BC3 .1656 FSP -97 S6I 1130.9 $62 480.4 THA 179.14 ELI 597.9 EL2 748.1 ALF 40.37
3?6
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-691
LAUNCH CATE C£C 3 1968 FLIGHT TINE 86.00 ARRIVAL CATE rE8 27 1969
HELIOCENTRIC CONIC
RL 147.45 LAL -.O0 LOt. 70.90 VL
RP 107.48 LAP Zo83 LOP J 32.72 VP
RC 69.241GL 4.86 GP -.47 7AL
PLAP._.TC_.ENTRIC CONIC
C3 168.868 VHL 12.995
LNCH ATMTH LNCH TIN_
90.00 6 ? 26
90,00 20 48 0
100.00 7 29 14
I00.00 22 3 53
lJO.O0 8 49 54
110.OO 22 59 43
DIFFERENTIAL CCRRECTIONS
TCE -.9190 TRA-2.2619 TC3 -.1722 BAU .3926
ROE -.9683 RRA .4752 RC3 -.0244 FAU .01L:_39
FOE .5156 FRA .9682 FC3 -.06?0 BSP 346I
BOE 1.3350 BRA 2.3113 BE3 .1739 FSP -106
CISTANCE 176.1_
20.997 GAL 'L_3.22 ATL B6.60 HCA 61,86 S_A 97.64 ECC .59047 INC 3.20(7 vJ 30.216
33.322 GAP -35.79 AZP 88.49 TAL 164.39 TAP 226.25 RCA 39.99 APO J55.29 V2 35.?59
54.66 lAP 22,89 ETS 178.25 ZAE 134.66 ETE 190.00 ZAC 71.01 £TC 164.13 CLP ?2.89
CLA 10.93 RAL 13.20 RA0 6570.8 VEL 17.035 PTH 2.93 VHP 21.159 CPA -12.99 RAP 338.87 EC( 3.7791
L-I TIN[ JNJ LAT |NJ LONG INJ RT ASC INJ A;_MTH |NJ TJNE PO (ST TIN INJ 2 LA T ]NJ ? LONG
305J.83 -27.65 I00.19 275.68 83.65 6 53 17 2451 .8 -28.24 91,57
5003.7I 22.00 219.B4 265.49 72.74 22 11 24 4403,7 20,23 212.12
2771,84 -29,32 79,60 275,88 83,90 8 15 26 2171,8 -29,86 71.04
4758.93 24.40 L_31.29 264.94 72.18 23 23 11 415_.9 21,74 193.51
2519.46 -33.BO 61.17 276.42 84.55 9 31 53 1919,5 -34,18 51.94
4584.07 28.67 186.42 263.33 70.53 24 16 7 3984.1 25.74 178.46
MIC-EOURE EXECUTICI_ ACCURAC_ OR61T CETERt4INATION ACCURAC_
5GT 1181.6 5GR 481.5 `%3 44.6 ST 507.2 SR 431.7 SS 479.2
RRT -.0271 RRF .0239 RTF -.7566 CRT .7011 CRS .7838 CST ,9913
SGB I275,9 R_3 ,0007 R13 ,7566 LSA 777,1 MSA 262,9 SSA 15,5
5GI J|81.7 502 481.3 THA 179.24 ELl 615.9 EL? 253.5 ALF 38.50
_AUNCH 04TE OEC 3 1968 FLIGHT TIN[ 88.00 ARRIVAL C4TE MAR 1 1969
HELIOCENTRIC CONIC
RL 147.45 LAL -.0_ LOL 70.90 VL
RP 107.48 LAP 2.93 LOP 135.97 VP
RE 67.184 GL 5,25 GP -.49 ZAL
PLANE TOCENTRIC CONIC
C3 I55.411 VHL 12.466
LNCH AZMTH LNCH T|I_ [NJ L4T
90.00 5 59 2I -27._8
90.O0 L:'O 57 4 LPS.OO
IOO.OO 7 26 _6 -29.26
100.00 22 12 30 23.60
llO.O0 8 48 I3 -33.76
110.00 23 7 23 27,86
OIFFERENTIAL CORR_.CTIONS
TOE -.9258 TRA-2.2774 TC3 -.1804 BAU .3791
ROE -.9292 RRA .4518 RC3 -.0270 FAU .01_27
FOE .5358 FRA 1,0_O4 FC3 -,064_4 _SP _15
60E 1.3117 8RA 2.3217 8C3 .J824 FSP -fl5
0ISTANC£ 182.387
21.475 GAL 19.35 4ZL 86.77 HCA 65.11 SMA 99.12 ECC .56697 INC 3.2277 vJ ]0.216
33.625 GAP -34._4 AZP 88.64 TAL J63.59 TAP 228.69 RCA 42.92 APO J55.32 V? 35.258
53.72 ?AP 21.51 £TS 178.23 Z_E 135.28 ETE 190.62 ZAC 72.81ETC 164°41 CLP 21,50
OLA 11,66 RAL 13,95 RA0 6570,7 VEL 16,635 PTH 2,89 VHP L_,357 CPA -12,32 RAP 340,65 ECC 3,5577
L-| TIla_. |NJ LONG |NJ RT AS(. |NJ AZMTH. ZNJ TII_. PC) CST TIM INJ 2 LAT INJ Z LONG
3061.83 100.91 275.67 83.30 6 50 23 2461.8 -28,22 92.30
4964.89 217,28 265.04 71,71 2_ 19 49 4364,9 I9.29 209.65
2780.43 80.43 275.89 83.57 8 12 57 2180.4 -29.84 71.67
4721.52 198.80 ?64.46 71.10 23 31 12 4121.5 20,80 191.12
2525.07 61.60 276.45 84.29 9 3(3 18 1925.1 -34.18 52.38
4549.64 184.06 262.75 69.35 24 23 13 3949.6 24.80 176.23
MI0-(JEX,IR_ []ECUT[ON ACCURACY ORBIT 0ETERNINATION ACCURACY
`%T 1_35._ SGR 481.6 SG3 48.| ST 532.9 SR 431.8 $5 499.0
RRT -.0244 _ .02|9 RTF -.7703 CRT .7012 CRS .7852 CST .9911
SC_ 13_5.7 R_3 .O003 RI3 .7703 LSA 805.4 MSA 265.7 SSA 15.6
_GJ 1_35,_ S_ 48J .4 THAI 79.36 ELI 635.5 EL2 258._ 4LF 36.59
LAUNCH D4TE DEC 3 1968 FLIGHT TIME 90.00 ARRIVAL OATE HAR 3 1969
HELI(XENTRIC CONED
RL 147.45 LAL -,00 LOt- 70,90 VL
RP 107.48 LAP 3.02 LOP 139.22 VP
RC 65.159 GL 5.65 GP -,51 7AL
PLAN_T(_ENTRIC CONIC
C3 143.065 VHL 11,961
LNCH ATNTH LNCH TIN_
90.00 5 56 2
:_0.00 2! 6 0
IOO.OO 7 23"44
I00.00 ?2 20 59
110.00 8 46 19
110.00 23 14 54
DIFFERENTIAL CCRRECTIC_S
TDE -.9298 TRA-2.2886 TC3 -.1878 _AU ,3637
ROE -.8905 _A .4284 RE3 -.0299 FAU .012_0
FOE .5564 FRA 1.0333 FC3 -.0757 8SP _44
_E 1.2875 BRA 2.3283 BE3 .1901FSP -126
OIST_NCE 188.723
21.925 G_L 18.52 ATL 86,75 HEA 68.35 SHA 100.58 KC( .54414 INC 3.2496 vl 30.216
33.912 GAP -32.76 AZP 88.80 TAL 162.80 TAP 231.16 RC_ 45.85 APO 155.32 v2 35.257
52.84 lAP 20.13 ETS 178,I9 7AE 136.00 ETE 191.28 7AC 74,63 ETC 164.68 CLP 20.13
0LA J2,39 RAL 14.65 RA0 6570.6 VEL 16,260 PTH 2.85 VHP 19.579 CPA -11.65 RAP 342.44 ECC 3,3545
L-I T]M_ _NJ LAT INJ LONG INJ RT AS(. INJ AZHTH JNJ TIH_ F_) CST T|H ]NJ 2 LA T INJ 2 LONG
3071.36 -27.50 101.59 275.57 82.96 6 47 14 2471.4 -28,19 93.00
4925.42 2|.13 214.71 264.54 70.70 22 28 6 4325.4 18.31 207.18
2788,52 -29.19 81.02 275.80 83.27 8 IO 13 2188.5 -29.82 72,28
4683.48 22.74 196.31 263.93 70.06 23 39 3 4083.5 19.82 188.73
2530.11 -33.73 61.99 276.39 84.07 9 28 29 1930.1 -34,18 52.78
4514.66 27.00 181,71 26_.14 68.19 24 30 8 3914.7 23.80 174.01
NI0-CCURSE EXECUTION ACCURAC_ CR_IT 0ETERt_INATIO_,_ ACCURACY
S_T I_88.4 5GR 480.9 S_3 51.9 St 558.5 SR 431.Z SS 519.2
RRT -.0_1RRF .0198 RTF -.7835 CRT .7009 CRS .7867 CST .9908
`%0 1375.2 R23 .0003 R13 .7835 USA 833.9 MSA 268,1 SSA 15.7
S_1 1288,4 S_2 480,7 THA 179.45 ELI 655,1 EL2 262,2 ALF 34,77
LAUNCH DATE 0EC 3 196_ FLIGHT TIME 92._O ARRIVAL OATE M_R 5 1969
HELIOCENTRIC CONIC
RL 147.45 LAL -.00 LC_. 70.90 VL
RP 107.49 LAP 3.I0 LOP 142.47 VP
RC 63.173 GL 6.07 GP -.53 ZAL
PLAN_TOCENTRI( CC_IIC
C3 131.736 VHL 11.478 0LA |3.11RAL
LNCH AZ_TH LN(;H TIE L-I TII_ |NJ LAT
90.00 5 5_ 28 3080.49 -27.42
90.00 21 14 49 4885.26 20.21
100,00 7 _0 37 2796.17 -_9.13
IO0.O0 22 29 _0 4644.81 _1.8_
110.00 8 44 12 2334.63 -33.69
110.00 _3 22 14 4479.1_ 26.08
DIFFERENTIAL CCRRECT|OELS
TOE -.9344 TRA-2.29_4 TC3 -.1949 BAU .3481
ROE -,8522 RRA ,4Ofl2 RC3 -,0330 YAU ,0J276
FOE ,5783 FRA 1,0673 F(3 -.083_ _SP 4067
BOE 1.2646 i_A _.3339 8C3 .1976 FgP -138
OISTANEE 195.125
LP'_.348 GAL 17.73 AZL 86.73 PICA 71.60 S_4A 10_.03 ECC .52201 INC 3.2704 VI 30.216
34.185 GAP -31.33 AZP 88.97 TAL 162,04 TAP 233.64 RCA 48.77 APO 155.29 V? 35.254
52,00 ZAP 18,77 ETS 178,| 3 ?A[ 136,82 ETE 191,99 ZAC 76,46 ETC 164,92 CLP 18,77
15.31 RAO 6570,4 V_L 15.908 PTH 2.81 VHP 18.825 OPA -10.96 RAP 344.23 ECC 3.1680
INJ LONG INJ RT AS( ]NJ AZNTH ]NJ T_ PC) CST TIN INJ 2 LAT ]NJ ? LONG
102.25 275.36 82.64 6 43 48 2480.5 -28.16 93.66
212.13 _64.00 69.73 22 36 J4 4285.3 17.27 204.69
81.58 275.61 82.98 8 7 13 2196.2 -29.80 72.84
193.80 263.35 69.05 23 46 45 4044.8 18.77 186.33
6_.34 _76.23 83.86 9 26 27 1934.6 -34.18 53.13
179.35 _61.48 67.08 24 36 53 3879.1 22.75 171.78
MIO-C.X3_SE EX[CUTION ACCURACY ORBIT OETERHINATICN 4CCURACV
`%T 1343.7 `%R 479.4 `%3 56.0 ST 585.4 SR 429.9 SS 540.2
RRT °.0193 RRF .0173 RTF -.7961 CRT .7010 CRS .7883 CST .9906
`%_ 1426.7 R23 .0002 R13 .796! LSA 863.9 NSA 269.8 SS_ 15.9
`%1 J3_3.7 ,%2 479.3 THA 179.55 ELI 676.0 EL2 265.5 ALF 32.95
3_7
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69
LAUNCH CATE OEC 3 196_ fLIGHT TIE 94.00 ARRIVAL OATE MAR 7 1969
HELICX_ENTRIC CONIC
RL 147.45 LAL -.00
RP 107.50 LAP 3.1_
R( 61.231GL 6.51
PLANET_ENTRIC CONIC
C3 121.341 VHL II.016
LNCH AZMTH LNCH TIMe
90.00 5 A8 .36
90.00 21 13 31
1{)(3.00 7 17 14
IOO.00 22 37 33
110.00 8 41 5J
110.00 23 19 26
DISTANCE Z01.586
LC__ 70.90 VL 27.745 GAL 16.97 AZL 86.71 HCA 7A.85 5MA 103.46 ECC .50062 INC 3.7905 Vl 30.216
LOP 145.72 VP 34.44_ GAP -29.96 AZP 89,14 TAL 161.31 TAP 136,16 RCA 51.66 APO 155.25 v2 35.251
GP -.56 7AL 51.22 ZAP 17.48 £TS 176.03 ZAE 1]7.75 ETE 197.76 7AC 78.29 £TC 165,15 CL p 17.41
CLA 13.83 RAL 15.92 RA0 65T0.} VEL 15.579 PTM _.77 VHP J8.093 OPA -1O.Z6 RAP 346.02 ECC 2,9970
L-I TIME INJ LAT INJ LOINK_ INJ RT AS( INJ AZMTH INJ TIME PO (ST TIM INJ ? LAT INJ 2 LONG
_89.30 -27.34 IOZ.B8 275.07 82.33 _ 40 5 2489.3 -28.12 9A.30
4844,38 19.72 209.54 163.42 68.80 22 44 J5 4244.4 |6,17 202,19
2803.43 -29.07 8Z.lI 275.32 82.7O 8 3 58 220].4 -29.77 73.38
4605.48 "?0,84 191.29 262.74 68.07 23 54 19 4005.5 17.68 183.92
2538.67 -33.66 62.65 275.97 83.68 9 24 10 1938.7 -3A.J7 53.44
4443,0j 25.1o 17Y.01 Z_o.Te 6_.00 _4 _ _9 3e43.o 21.64 169.56
0IFFERENTIAL CC_RECTICNS NI0-COUR_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TDE -.9414 TRA-2.3089 TC3 -.2023 BAU .3}34 .T_T I402.9 5GR 477.1 ,5G3 60.4 ST 614,5 SR 428.0 $5 562,]
ROE -.8142 RRA ._823 RE3 -,0362 FAU .01304 RRT -,0154 RRF .0143 RTF -.8079 CRT .70L>0 CRS .790_ CST .9904
FOE .6017 FRA J.1027 FC3 -.0930 BSP 4240 _ 1481.8 RZ3-.0003 R13 .8079 LSA 896.3 MSA 270.7 SSA 16.0
BOE 1.2447 BRA 2.5403 _C3 .2055 FSP -150 ,_1 1402.9 SG2 477.1 THA 179.66 ELl 699.3 EL_ 267.8 ALF 31 .1!
LAUGH DATE DEC 3 1968 FLI_T TINE 96.00 ARRIVAL CATE MAR 9 _969
H£LICXENTRIC CONIC 0ISTANCE 208.102
RL 147.45 LAL -.OO LOL 70.90 VL _3.117 GAL |6.24 AZL 86.69 HCA 78.10 SHA 104.85 ECC .47996 INC 3.3100 vI 30.216
RP 107.51 LAP 3.24 LEP 148.97 VP _.686 GAP -_B.65 AZP 89.32 TAL 1_O.60 TAP 23(4.69 RCA 54.53 AFrO 155.18 VZ 35.24_
RE 59.538 GL 6.96 GP -.58 ZAL _0.50 ZAP 16.07 ET$ 177.90 ZAE 13_.80 ETE 195.60 ZAC 80.13 ETC 165.37 CLP 16.O6
PLANETCX_£NTRIC CONIC
C5 111.804 VHL 10.574 DLA 14.54 RAL 16.47 RAO 6570.I VEL |5.269 PTH _.74 VHP 17.3_2 0PA -9,55 RAP 347.80 ECC 2.8400
LNCH AZMTH LNCH TIE L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ ATNTH INJ TIE PO CST TIM INJ 2 LAT INJ Z LONG
90.00 5 44 27 3097.87 -_7._ I03.50 274._N_ 82.04 6 36 5 2497.9 -28,08 94.93
90.00 21 52 7 4802.77 18.18 L_06.93 262.B0 67.91 E2 52 10 4202,8 15.02 199.68
100.00 7 15 35 2810.40 -L_.01 8_.6_ _74.95 82.44 8 0 26 LP?IO.4 -29.75 73.90
100.00 L_ 45 40 4565.47 19.80 188.77 _62.09 67.14 24 I 46 5965.5 16.54 181.50
110.(30 8 _9 16 254_.3J -33.64 6_.93 _7_.6| 83.52 9 21 58 1942.3 -54.17 53.73
110.00 23 _6 _9 A406.33 _4.06 174,6,6 _60.05 64.96 24 49 55 _O6.3 20.49 167.34
DIFFERENTIAL CCRRIECTICNS NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.946_ TRA-2.5156 TC5 -.2087 _AU ._175 _T 146_.3 _ 474.I 5G5 65.2 ST 643,9 SR 425.2 $5 585.1
ROE -.7766 RRA ._591 RC5 -.0397 FAU ,0i336 _RT -.0116 RRF .0Ill RTF -.8193 CRT .7030 CRS .7922 CST .9902
FoE .6262 FRA 1.1395 re3 -.1035 BSP 446& _ 1557.2 R_3 -.0OO5 R13 .8193 LSA 929.5 MSA 271.1 SSA 16.1
BOE 1.2246 BRA 2.5455 BC5 .21_4 FsP -164 _GI 1462.3 _w32 474.0 THA 179.76 ELl 725.1 EL2 269.3 ALF 29.36
LAUNCH DATE 0EC 3 1968
HELIOCENTRIC CC_IC
RL |47.4_ LAL -.OO
RP 107.52 LAP 3.29
RC 57.501 GL 7.43
PLANETOCENTRIC CONIC
C3 103.057 VML 10.152
LNCH AZMTH LNCH TIME
90.00 5 39 58
90.00 21 40 39
I00.00 7 9
100.00 22 53 41
FLIGHT TIME 98,00 ARRIVAL DATE MAR I1 1969
DISTANCE 214.665
LOL 70.90 VL 23.467 GAL 15.55 AZL 86.67 HCA 81.34 5MA IO6.ZZ ECC .46007 INC 3,3790 V! 30,Z16
LOP 152.23 VP 34.916 GAP -27.38 AZP 89.50 TAL 159.92 TAP 241.26 RCA 57.35 APO 155.09 v2 35.743
GP -.61 ZAL 49.82 ZAP 14.73 ET5 177.70 ZAE 159.96 ET£ 194.5_ 7AC 81.98 ETC 165.58 CLP ]4.72
OLA 15.26 RAL 16.98 RAO 6570.0 VEL 14.980 PTH 2.70 VHP 16.693 0PA -8.84 RAP 349.59 ECC ?.696_
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST Tin INJ _ LA T INJ Z LONG
3106._O -27.18 104.10 274.19 81.74 6 31 45 2506.3 -_8.04 95.5_
4760.39 17,07 _04.31 262.14 67.06 23 0 O 4160.4 13.87 197.14
2817.14 -28.95 83.1_ 27A.48 8_.19 7 56 35 2217.1 -29.72 7_._0
4524.78 18.71 |66._5 261.40 66.25 24 9 5 3924.8 15.34 179.0_
110.00 8 36 25 ZSAS.60 -53.61 63.19 275.17 83.37 9 18 51 I945.6 -34.16 53.99
110.(30 23 43 23 4569.09 _.97 172,52 _59._8 63.96 24 56 12 3769.1 ;9.28 165.13
OIFFERIENTIAL CORRECTIONS MID-COUR_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE -.9519 TRA-2.31_ TC3 -._142 _AU ._012 ,_T 15_3.0 5GR 470._ _3 70.4 ST 674.2 SR 421,7 SS 609.0
ROE -.7598 RRA .3574 R(3 -.O434 FAU .0I_72 RRT -.0075 RRF .0074 RTF -.8300 CRT .7043 CRS .7945 CST .99_0
FOE ,6525 FRA 1.1772 FC3 -.i155 BSP 470! SG_ I593.9 R_3 -.0007 RI3 .8300 LSA 964.2 MSA 270.8 SSA 16.2
BOE 1.2056 BR_ 2.3442 BE3 .2186 FSP -179 $61 1523.0 5{,2 470.2 THA 179.86 ELI 748.1 EL2 269.8 ALF 27.60
LAL_q47.HOATE DEC 3 196_
HELIC_£NTRIC CONIC
RL 147.45 LAL -._O LCI,. 70.90 VL 23,795 GAL
FLIGHT TIME I00.00 ARRIVAL CATE MAR J3 1969
OISTANC£ L:_ZI.272
14.88 A?L 66.65 HCA 84.59 5_4A 107.56 ECC .44094 IN( 3.3478
RP 107.54 LAP 3.33 LCP 155.48 VP 35.132 GAP -26.16 AZP 89.68 TAL 159.27 TAP 245.85 RCA 60.13 AP_ 154.9P
RC 55.726 GL 7.92 GP -.64 ZAk 49.20 ZAP 13.39 ETS I77.44 ?AE |41.25 ETE 195.52 ZAC 83.83 ETC 165.76
PLANETOCENTRIC CONIC
C3 95.034 VHL 9.7A90LA 15.97 RAL 17.44 RAO 6569.9 VEL I4,710 PTH 2.66 VHP 16.025 OPA -8.11 RAP 351.37
LNCH ATMTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ A_4TH INJ TIME
90_00 5 35 10 3114./O -27.10 104.?0 27_.62 81.45 6 27 4
9(].00 21 49 8 4717._3 I5.9J 201.68 261.45 66.26 25 7 45
100.00 7 5 23 2823.77 -28,88 83.60 273.92 81.94 7 52 26
11310.00 25 I 36 4483.40 17,55 183.72 260.68 65.4! 24 16 20
110.00 8 53 19 2548.64 -33.59 63.4_ 274.63 83.23 9 15 47
110._ 25 50 10 4351.29 21.82 169.99 258.49 63.01 25 2 21
0IFrER_NTIAL CORRECTIONS NI0-C_ EXECUTION ACCUraCY
TOE -.9575 TRA-2.5_ TC3 -.2191 (_U .2847 _T 1585.6 _ 463.5 SG5 76.1
ROE -.7035 RRA .3156 RC3 -.0473 _N,.I ,01413 RRT -.0025 RR_ .0033 RTF -.8403
FOE .6802 FRA 1.2168 FC3 -.1_87 B_k° 49_ _ I65_.5 R"_3 -.0010 RI5 .8405













ST 705.9 S,R 417.5 $S 634.0
CRT .7061CRS .7969 CST .9898
LSA 1000.7 NSA 269.8 SSA 16.3
ELI 774.6 EL2 269.4 ALF 26.05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69,
LAUNCH C_TE CEC 3 196_ FLIGHT TIME ]02.00 ARRIVAL GATE M_R 15 1969
HELI,_'-X]ENTRIC CONIC
RL 147.45 LAL -._0 L,_-'L 70.90 VL
RP 107.56 LAP 3.36 L,_ _ 15H.72 VP
RC 54._2J OL H.42 GP -.6H 7AL
PLANE TL'_ENTRIC CONIC
C3 87.6H1 VHL 9.364
LNCH 47MTH LNCH TIME
9(1.0(] 5 29 59
9(I.00 21 57 35
100.00 7 _ 47
I00.00 23 9 2H
II(].O0 H 29 55
11(1.0(] O O 45
CIFFERENTIAL CL'IRRECTION$
TCE -.9635 TRA-2.3222 TC3 -.2Z30 _AU .Z68Z
RCE -.6678 RRA .2944 RC3 -.[]513 FAU .0J457
FCE .7101 FRA 1.25H3 FC3 -.1439 ESP 5177
gCE 1.1723 ERA 2.3408 0C3 .2288 FSP -214
CrSTANCE 227.916
24.1733 GAL 14.24 AZL _6.63 HCA HT.H3 SMA IOH,_6 ECC .42256 IN( 3,3662 Vl 30.216
35.335 CAP -24.99 AZP 69.67 TAL 15_.65 TAP 246,4H RCA 62._6 APO 154._6 V2 35.Z_2
4_.63 ZAP 12.05 ETS 177.06 ZAE 142.67 ETE 196,64 ?AC _5.68 ETC 165.94 (LP 12.03
CLA 16.66 RAL 17_5 RAG 6569.7 VEL 14.45F PTH _.63 VHP 15.376 CPA -7.39 RAP 353.14 ECC 2.4430
L-I TIME INJ LAT INJ LL'_NC INJ RT ASC INJ AZMTH INJ TiME PC) CST TIM INJ 2 LAT INJ 2 LL-WNG
3123,1H -27.01 105.31 272.97 81.I6 6 22 2 252}.2 -27.96 96.77
4673,27 14.6_ 199.03 ZC-_,74 65.51 23 15 EH 407_.3 11.26 19Z.03
263(1.36 -2H.H2 84.08 273.28 61,70 7 47 56 2230.4 -29.67 75.3_
4441.31 16.34 181.16 259.94 64,62 24 23 29 3_41.3 12,79 174.19
Y551.50 -33.56 63.64 274.0I 83,10 O I2 Y7 1951.5 -34.15 54.45
4292.95 _3.62 167.66 257.6H 62.11 1 12 I_ 3693.0 16.73 160.70
MIC-CL"_RSE EXECUTION ACCURACY L"R_IT CETER_INATION ACCURACY
56T 1649.9 SIR 459.9 SG3 82.3 5r 736.6 5R 412.5 55 660.3
RRT .[')O2_ RRF -.0012 RTF -.HGO0 CRT .7083 CRS .7996 CST .9_97
S(,E 1712.8 R'23 .['3014 R13 -.H500 LSA 1039.1 MSA 268.1 SSA 16.3
_I 1649.9 $62 459.9 THA ,05 EL1 00_,5 EL? 268.(3 ACT 24.49
LAUNCH GATE CEC 3 196H FLIC,_T TIME 104.CE'] ARRIVAL GATE MAR 17 1969
HELIOCENTRIC CC'INIC
RL 147.45 LAL -.00 LL',L 70.,-p_q VL
RP 1137.58 LAP 3,38 LOP 161.97 vP
RE 52.393 GL _.95 GP -.72 7AL
PLANE TCX_ENTRIC CONIC
C3 80.94_ VHL _.997 CLA
LNCH A?MTH LN_H TIME L-I TIME INJ LAT
90.00 5 24 26 3131,89 -26.92
90.00 22 6 0 4628.46 13.40
100.00 6 55 51 2837.06 -26.75
100.00 23 17 16 4398.52 15.08
IIO.OO 6 26 14 2554.27 -33.54
I10.00 0 7 18 4254.11 19.36
CIFFERENTIAL CCRgECTIONS
TOE -.9696 TRA-2.3202 TC3 -.2257 BAU .2516
ROE -.6328 RRA ._737 RC3 -.0556 FAU .01507
FOE .7424 FRA 1.3019 FC3 -.1612 ESP 5419
BCE 1.1580 BRA 2.3363 BE3 .2325 FSP -234
_ISTANCE 234.596
24.392 GAL 13.62 ATL 66.62 HCA 91.01SMA 110.12 ECC .40499 INC 3.3H46 Vl 30.216
35.526 GAP -23._6 AZP 90.06 TAL 15_.P6 TAP 249.13 RCA 65.52 APC, 154.72 v2 35.226
48.12 ZAP 10.71 ETS 176.57 ZAE 144.22 ETE 197,69 7AC 87.53 ETC 166,10 CLP I(1.69
17.39 RAL 1_.21 RA0 6569.6 VEL 14._23 PTH 2.59 VHP 14.747 ePA -6.66 RAP 354.91 ECC 2.3321
INJ LONG INJ RT ASC INJ A_MTH ]NJ TIME PO CST TIN INJ ? LAT INJ 2 LONG
105.93 272.23 80.86 6 16 37 2531.9 -27.91 97.40
196.36 260,DO 64,82 23 23 9 4026.5 9.90 169.44
84.57 _72,55 81,45 7 43 6 2237.1 -_9.64 75.07
178.63 259.17 63.68 24 30 35 3790.5 11.44 171.72
63.85 273.32 82.96 9 8 49 1954.3 -34.15 54.66
165,35 156.84 61.27 1 18 12 3654.1 15.38 156.49
MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
.56T 1715.8 S(,R 453.6 SG3 Hg.I ST 772.9 5R 406.1 SS 606.0
RRT .0086 RRF -.I_61 RTF -.8591 CRT .7109 CR5 .6025 CST .9896
SGB 1774.7 R'_3 .0(]19 RI3 -.H591 LSA 1079.5 MS/ 265.7 SSA 16.4
SGI 1715._ SG_ 453.6 THA .14 ELI 632.0 EL2 265.7 ALF _2.99
LAUNCH C4TE CEC 3 1966 FLIGHT TIME 106.00 _RRIV3L CAT[ MAR 19 1969
HEL[L"W_ENIRIC C,]WNIC
RL 147.45 L4L -.00
RP I{]7.60 LAP 3.39
RC 50.652 GL 9.49
PLANE TL"WCENTRIC CCINIC
C3 74.771 VHL 8.647 CLA
LNCH AZHTH LNCH TIME L-I TIME INJ LAT
90.00 5 18 27 3140.96 -26._2
90.00 2_ 14 27 4502.84 12.06
IOO.00 6 50 32 2844.01 -28.68
100.00 23 25 3 4355.01 13.76
110.00 8 22 15 2557.04 -33.52
I10.00 0 13 45 4214.75 16.06
CIFFERENTIAL CORRI_CTICNS
TCE -.9764 TRA-2.3156 TC3 -.2271 EAU .2348
RCE -.5965 RRA .2536 RC3 -.0599 FAU .01563
FOE .7773 FRA 1.3476 FC3 -.1810 E.5_ #669
BOE 1.1452 ERA 2.3294 BC3 .2348 FG,P -256
CISTANCE 241.367
L,."_. 70.9_ VL 24.662 GAL 13.04 AZL 66.60 HCA 94.31 5M4 111.35 ECC .3H817 IN( 3.46331 Vl 30.216
LL_P 165.22 vP 35.706 CAP -22.76 AZP _].26 TAL 157.51 TAP 251.82 RCA 6H.12 AP© 1_4.57 v_ 35._19
GP -.76 ZAL 47,66 IAP 9.37 ETS 175.67 /AE 145.90 ETE 199.29 ZAC H9._8 ETC 166.25 CLP 9.34
18.10 RAL 16.52 RAC 6569.5 VEL I4.004 PTH 2,55 VHP J4.137 CPA -5,93 RAP 356.67 ECC 2,23(15
INJ LONG INJ RT ASC INJ AZMTH INJ TiME _ _ST TIM INJ 2 LAT INJ _ LC_6
106.57 271.41 60.55 6 10 4F 2541.0 -27.65 9_.06
193.68 259,24 64.19 23 30 49 3982.8 6.49 186.H2
85.07 271,75 81.20 7 37 56 2244,G -29.60 /6.39
176.07 25_.36 63.20 24 37 38 3755.0 10.05 169.25
64.07 272.54 62.85 9 4 51 1957.0 -34.14 54.G_
163.04 255.9_ 6(].47 1 23 59 3614.7 13.99 156.29
MI0-COURSE EXECUTICN ACCURACY L_CIT CE TERM INATICe, I ACCURACY
5,GT 1782.8 SGR 446.4 563 96.4 ST HOH.2 SR 400.1 SS 717.2
RRT .0149 _ -.0114 RTF -,_676 CRT .7141 CRS .6(156 CSI .9895
.5(,B 1837.9 _3 .0024 RI3 -.867_ LSA I121._ MSA 262.6 SSA 16.5
$61 1782.8 $62 446.3 THA .23 ELI 867._ EL2 262.4 ALF 21.56
LAUNCH GATE OEC 3 1966 FLIGHT TIME 108.00 ARKIVAL CATE HAR 21 1969
H_LIOCENTRIC CONIC
RL 147.45 LAL -.O(]
RP 107.62 LAP 3.39
RE 49.405 6L I0.06
PLANE TL-_CENTRIC CCN[C
C3 69.122 VHL 8.3J4 OLA
LNCH _7MTH LN_.H TIWE L-I TIME
90.00 5 12 1 3150.56
_l.O0 _2 22 56 4536.31
100.00 6 44 49 2851.31
1OO.OO 23 32 49 4310._
llO.O0 8 17 57 2559.94
110.00 O ,_1 6 4174.93
CIFFERENTIAL CORRECTIONS
T0E -.9662 TRA-2,3114 TC3 -._2_5 _AU .2194
ROE -,5650 RRA .2342 RE3 -.0645 FAU .01622
FOE .8157 FRA 1.3966 FC3 -.2031BS, _ 5656
BCE 1.1365 BRA 2.3232 BC3 .2374 F$P -278
EISTANCE 248.041
LOL 70.90 VL 24.915 GAL 12.47 AZL 86.5_ HCA 97.55 .,5_A 112,53 ECC .37210 INC 3.4217 Vl )(3.21G
LCP 166.46 VP 35.873 GAP -21.71 AlP 90.45 TAL 156.99 TAP _54.54 RCA 70.66 AP© 154.40 V2 35.211
GP -.81ZAL 47.26 2AP 8.03 ETS 174.05 2AE 147.70 ETE 2(_;.9(_ ZAC 91.22 Ere 166.36 (LP 7.99
18._1RAL 18.78 RAO 6569.3 VEL 13.801 PTH 2.52 VHP 13.546 CPA -5.21 RAP 356.42 ECC 2.1376
INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_6
-26.71 107.26 270.52 00.23 6 4 31 2550.6 -27.79 90.76
10.67 1,30.97 258.46 63.61 23 3B 32 3936.3 7.04 164.37
-28.60 85,60 _70.88 80,93 7 32 _3 225J.3 -29.56 76.92
12.38 173.51 _57.58 62.57 24 44 39 3710.8 6.61 166.75
-33.49 64.29 271.70 82.72 9 0 37 1959.9 -34.14 55.11
16.71 160,75 255.12 59.74 I 29 41 3574.9 12.56 154.09
MID-COURSE EXECUTION ACCURACY L"REIT _ETERMINATICWN ACCUR4CY
5GT 1854._ SGR 438.4 SG3 104.5 ST 646.7 SR 392.7 SS 740.6
RRT .O227 _ -.0176 RTF -.875d CRT .7103 CRS .6091 CST ,9095
SG0 1905,3 R'23 .OL135 RI3 -,B758 LSA I]6_ .0 MSA 256.8 SSA 16.5
SGI 1@54.2 S_ 43_.3 THA .33 ELI _97.0 EL2 257,9 ALF 20.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH CATE CEC ] J968 FLIGHT TIME 110.00 ARRIVAL bATE MAR 23 |969
HCLJC(ENTRIC CONIC b[STANCE 254.796
RL 147.45 LAL -.00 LOL 70.90 VL 25.]52 GAL l].94 AZL 86.56 HCA IO0.79 SNA I13.67 ECC .35678 ;NC 3.4405 VI 30.Z16
RP 107.65 LAP 3.38 LOP 171.7l VP 36,0_3 GAP -20.69 AZP 90.64 TAL |56o§l TAP 257,30 RCA 7].12 APO 154.23 V2 35.Z02
RC 48.O64 GL 10.64 GP -.86 ZAL 46.92 ZAP 6.68 ETS 17].33 ?A£ 149.64 ETE 202.75 ZAC 93.05 ETC 166.50 CLP 6.62
PLANETC_ENTRIC C(_NIC
C3 63.955 VHL 7.997 0LA 19.53 RAL 18.98 Ra0 6§69.2 V£L 13.613 PTH 2.49 VHP 12.97] 0PA -4.49 RAP .16 ECC E.O525
LNCH AZMTH LNCH TIME L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ 4ZNTH INJ TIME PO CST TIN INJ 2 LAT rNJ 2 LONG
90.00 5 5 6 ]160.88 -26.59 107.99 269.56 79.88 5 57 46 2560.9 *27.72 99.50
90.00 22 3] 29 4488.86 9.22 188o24 257,68 63.J| 23 46 18 3888.9 5.54 181.49
IOO,OO 6 38 4] 2859.1] -28.52 86.16 269.94 80.64 7 26 20 2259.1 -29.52 77.50
IO0.OO 23 40 35 4265.86 10.96 ]70.93 256.76 62.02 24 51 41 3665.9 7.13 J64.Z]
]10.00 8 13 18 2563.06 -33.47 64.53 270.79 82,59 8 56 1 1963.] -34,13 55,]5
]10.00 O 26 E] 4134.68 15.31 158.46 234.24 59,06 | 35 18 3534.7 |1.10 J5J.89
C|FFEKgENTIAL CC_R_CTZONS NI0-EOURSE EXECUTION ACCURACY ORBIT bETERMINAT|ON ACCURACY
TOE -.9940 TRA-Z.30?4 TEl -.2269 BAU .2028 S(,T 1924.1 S(,R 4_9.fl S(.3 113.4 ST 884.8 SR 384.5 55 781.6
ROE -,fl]23 RRA .2156 RE3 -.O69] FAU .03689 RRT ,0_| _ -.0_ RTF -.8835 CRT .7224 CRS .8127 CST .9896
FbE .857! FRA ].4480 FC3 -.2287 8SP 6104 S{_ ]971.fi /_3 .0042 RJ3 -.8835 LSA 1215.2 MSA ?54.4 SSA ]6.6
BCE 1,1275 BRA 2.3]25 8C3 .2372 FSP -]O4 5GI 19"24,1 $62 429.3 THA .4! ELI 931.! EL2 252.7 ALF I8.87
LAUNCH bATE 0£C 3 1968 FLIGHT TINE 1|2,00 ARRIVAL DATE MAR _5 ]969
H_LIC(ENTRIC CONIC
RL ]47.45 LAL -.OO
RP_J07.68 LAP 3.36
RC 46.839 GL ]1.2§
PLANETOCENTRIC CON|C
C3 59.230 VHL 7,696
LNCH AZNTH LNCH TIt4?
go.o0 4 57 38
90.00 22 40 10
100.00 6 37 5
100.00 ?3 48 25
1]0.00 8 8 J9
llO.OO 0 3?
01STANCE _I.568
LOL 70.90 VL 25.374 6AL |1.42 AZL 86.54 HCA 104.03 .TW4A114.77 ECC .34219 INC 3.4598 Vl ]U.216
LOP J 74.95 VP _,|76 GAP -I9.71 A]'P _O,84 TAL 156.06 TAP 260,09 RCA 75,50 APO J54.05 V? 35.] 94
GP -.92 ZAL 46.63 2AP 5.33 ETS 170.89 ZAE 151.68 ET£ 204.92 7AC 94.87 ETC 166.61 CLP 5.25
OLA 20.24 RAL J9.|4 RAO 6569_1 VEL 13.4_ PTH 2.46 VHP 12.417 0PA -3.78 RAP J .88 ECC 1.9748
L-I TIME ZNJ LAT INJ _ |NJ RT AS(. INJ AZMTH INJ TIME PO CST TIM INJ E LAT INJ ? LONG
3372.11 -26.4_ I08.78 268.53 79.51 5 _O _O 2512.1 -27.63 100,]]
4440.42 7.72 185.47 256.88 62.67 23 54 lO ]840.4 4.00 J78.77
2867.59 -28.42 86.77 268.93 80,33 7 19 52 2267.6 -29.47 78.1]
42L:=O.17 9.49 168.34 255.94 61.52 24 58 45 36L_0.2 5,6l 16].69
2566.51 -33.43 64.79 269.81 82.43 8 51 5 1966.5 -34.12 55.62
4094.02 13.88 156.18 253.35 fl8.44 I 40 50 3494.0 9.60 ]49.69
ORBIT OEI_RN[NATrON ACCURACY
ST 924,2 SR ]75.5 SS 816.5
CRT .7270 CRS ,8165 CST .9896
LSA 1264,7 NSA 249.4 SSA 16.6
EL] 966.6 EL2 246.5 ALF ]7.64
OIFFERENTIAL CORRECTIONS
TOE-J,O02] TRA-2,2909 TC3 -,2231BAU ,1861
ROE -.5004 RRA .1977 RC3 -.O738 FAU .01765
r0E .9023 FRA 1.5025 FC3 -.2580 BSP 6355
BOE J._20] 8RA Z.2994 BE3 .2350 FSP -333
NID-CCURSE EXECUTION ACCURACY
S6T 1994.7 S6R 419.9 5(,3 123.1
RRT .0379 RRF -.0303 RTF -.8909
2038.4 R_3 .005! RI3 -.8909
6G1 J994.7 SG2 419.6 THA .48
LAUNCH bATE CEC 3 1968
HEL[C(ENTR]C CONIC
RL 147.45 LAL -.00
RP 107,7l LAP 3,_
RC 45.742 GL 1i.87
PLAN_TC(ENTRIC CONIC
C] 54.9|4 VHL 7.4]O
LNCH A_MTH LNCH T]HI_
90.00 4 49 36
90.00 _ 49 I
]OO.PO 6 24 59
lO0.O0 0 0 ]4
110.00 8 ? _7
lJO.O0 0 38 46
FLIGHT TIME 114.00 4RRIVAL OATE
0ISTANCE 268,]53
LOL 70,90 VL 25o581 GAL 10.93 _7L 86.52 HCA 107.26 SI4A 115.83 ECC .32832 INC 3.4796 Vl 30.216
LOP 178.]9 VP _6.3]3 GAP -18.76 ATP 9].03 TAL ]55.65 TAP 262.91RCA 77.80 APO 153.86 V_ 35.184
GP -.99 ZAL 46.39 ZAP 3.99 £TS 166.60 7AE 153.83 ETE 207.50 7AC 96.68 £TC 166.7I CLP 3.86
bLA 20.96 RAL 19.24 RAC 6569.0 VEL 13.277 PTH 2.43 VHP 11.878 OPA -3.08 RAP ],60 ECC 1.9038
L-t TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO C$T TIM IN] Z LAT IN] 2 LONG
3184.50 -26.30 109.65 267.44 79.10 5 42 40 2584.5 -27.53 101.21
4390_91 6,16 18_.67 256.09 62.31 24 2 12 3790.9 2.41 176.00
2876.92 -28.32 87.45 267,86 80.00 7 12 56 2276.9 -29.41 78.81
4173.72 7.97 165.72 255.11 61.09 | 9 48 3573.7 4,05 ]59.1]
?570.43 -33.40 65.09 268.79 82.26 8 45 47 1970.4 -]4.iJ 55.92
4052.98 12.40 153.92 252.46 57.89 J 46 19 5453.0 8.07 ]47.50
MAR 27 1969
CIFFERENTIAL CORRECTIONS
T0_-i.O08_ TRAL].27_3 TC3 L._i_ BAU .1683
RCE -.4693 RRA .i808 RE3 -.0785 rAU ,0i8_1
r0C .9517 FRA 1.5601 FC3 -.2918 BSP 6670
_E ].]t23 BRA 2.28J5 eC3 .2292 FSP -367
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_.T 2062._2_ 409.4 St.,3 133.7 St 9_2.9 SR 36_.7 SS 8_].]
RRT .04S3 _ -.0_67 RTF -.8980 CRT .7317 CR5 .8205 CST .9896
56_ 2103.1 R'23 ,0056 RJ3 -,8980 LSA 1315.0 MSA 243,9 5SA ]6.5
S_I _063.0 ._2 409.0 THA °54 ELI I(301.7 EL_ ?]9.6 ALF J 6.50
LAUNCH CATE OEC ] 1968 FLIC_T TIME 116.00 AREIVAL CATE MAR _9 1969
HELIC'_ENTRIC CONIC
RL 147.45 LAL -._
RP 107.74 LAP 3.28
RC 44.782 GL ]2.52
PLAf_TOCENTRIC CONIC
C] 50.976 VHL 7.140
LNCH AZMTH LN_H TIME
90.00 4 40 54
90.00 _2 58 6
100.00 6 17 22
100.00 0 8 16
1)0.6)0 7 57 12
l]O.O0 0 44 54
0ISTANCE 275.147
LCL 70.90 VL 25.774 GAL 10.46 AZL 86.50 HCA 110.50 SMA 116.84 ECC .31516 IN( 3.5000 Vl 30.216
LOP J8J.43 VP _6,439 GAP -17.84 AlP 91.23 TAL 155.28 TAP 266.78 RCA 80.02 AP_ 153.67 V2 35.174
GP -J.06 ZAL 46,21 ZAP 2.67 ETS 157.65 ZAE 156.05 ETE 210.61 ZAC 98,46 ETC 166.80 CLP 2.45
OLA 21.67 RAL 19.29 RAO 6568.9 VEL 13.128 PTH 2.40 VHP ]1.357 OPA -2.39 RAP 5.29
L-Z T_ME [NJ LAT IN] LCN(; IN] RT ASC IN] AZNTH IN] TIME PC) CST TIM IN] 2 LAT
31_.32 -26.11 110.63 266.29 78.64 5 34 13 2598.3 -27.42
4340.21 4,§5 179.82 253.30 62.02 24 10 26 3740.2 .77
2887.32 -28.19 88.19 L>66.74 79.62 7 5 29 2287.3 -29.]3
4126.45 6,41 163,09 254.29 60.74 I 17 2 3526.4 2.46
2574.93 -33,36 65.44 267.71 82.06 8 40 7 1974.9 -]4.10
4011.60 10.90 151,66 251.57 57.40 I 51 46 341].6 6.52
OIFFERIENTIAL CORRECTIONS
TOE-I.0205 TRA-2.]rd05 TC3 -._91 BAU .1534
ROE -.4392 RRA .1646 RE3 -.0832 FAU .01941
FOE I.O066 FRA J.62_0 FC3 -.3296 BSP 6857
80E 1.1110 8RA 2.2664 8C3 .2251 FSP -400
MIO-COUR._ EXECUTION ACCURACY
S(,T 2137.8 _ 3g_1,2 S_3 145.6
_T .0547 RI_ -.0439 RTF -.9043
2174,5 R_3 .0073 R|3 -.9043










ST 1006.8 5R 355.0 55 893.7
CRT .7377 CRS .8248 CST .9898
LSA ]]7].7 MSA 2]7.7 SSA 16.6
ELI 1042.J EL2 231.6 ALF 15.36
330
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69 )
LAUNCH CATE OEC 3 ]968
HELIOCENTRIC CON[C
RL 147,45 LAL -.D0
RP |07,77 LAP 3.ZZ
RC 43.97| GL J3.18
PLANE TO_ENTRIC CONIC
C3 47.384 VHL 6.884
LNCH AZMTH LNCH TIM_
90.OO 4 31 29
90.00 23 7 29
100,00 6 9 9
100.00 O I6 27
110.OO 7 51 3
1|0.00 0 51 1
FLIGHT TIE 118.00 ARRIVAL CATE MAR 3! 1969
01STANCE 281.948
LOL 70.90 VL 25.954 GAL 10.01 AZL 86.46 HCA 113.73 SNA 117.81 ECC .30269 IN( 3.5?J4 Vl 30.?|6
LCP J84.67 VP 36.557 GAP -16.95 AZP 91.42 TAL 154.95 TAP 268.68 RCA 82.15 APO 153.47 v2 35.164
GP -1.15 ZAL 46.09 ZAP 1.54 ET5 132.97 ?hE 158.31ETE 214.42 ZAC 100.23 ETC 166.87 CLP 1.03
CLA 22.39 RAL 19.28 RAO 6568.8 VEL 12.990 PTH 2.37 VHP 10.85_ OPA -1.72 RAP 6.97 ?CO J.7798
L-I TII_ INJ LAT INJ LONG INJ RT A,SC INJ AZMTH INJ TIME PO CST TIM [NJ ? LAT INJ ? LONG
3213.89 -?5.90 111.72 265.89 78.13 5 25 3 2613.9 -27.28 103.32
4288.15 2.88 176.gO 254.52 61.82 24 18 58 3686.? -.91 170.77
2898.99 -28.04 89.03 265.57 79.20 6 57 28 2299.0 -29.25 _O.43
4078.29 4.8(3 160.42 253.47 60.46 1 24 25 3478.3 .83 153.88
2580.16 -33.31 65.84 266.59 81.83 8 34 4 1980.2 -34.08 56.68
3969.89 9.36 I49.41 250.68 56.97 1 57 11 3369.9 4.94 143.10
OIFFERENTIAL CCRRECTIONS
TCE-I.OEB5 TRA-2.239! TC3 -.1962 BAU
ROE -.4097 RRA .1496
FDE 1.0663 FRA 1.6891
BCE 1.1071 E_A 2.2441
LAUNCH OATE OEC 3 1968
HEL[CX_ENTRIC CONIC
RL 147.45 LAL -.00 LOL 70.9(_ VL
RP 107.BO LAP 3.16 LOP 187.90 VP
RE 43.319 GL 13.87 GP -1.24 ZAL
PLANETOCENTRI( CONIC
NIO-_S,E EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY
.1362 SGT LP'ZO6.6 _ 386.1 5G3 158.5 ST 1048.1 SR 343.4 $S 935.7
RE3 -.0879 FAU .02047 RRT .0624 RRF -.0503 RTF -.9106 CRT .7432 ERS .8291 CST .9899
FC3 -.3739 B,_ 7167 ._ L_'_40.1 R23 .0083 RI3 -.9106 LSA 1427.7 MSA 231.3 SSA 16.5
BC3 .2150 FSP -441 5G| 2'2136.7 SG2 385.3 THA .6§ EL1 lOBO.2 EL2 222.9 ALF 14.31
FLIGHT TIN? 120.00 ARRIVAL DATE 6PR 2 1969
DISTANCE _8.752
_6.123 GAL 9.59 AZL 86.46 HCA 116.96 SHA
}6.666 GAP -16.O9 AS'P 91.61 TAL J54.66 TAP
46.03 ?AP 1.31 ETS 72.23 Z,_ 160,55 ETE
II8.73 ECc .29089 IN(; 3.5438 Vl 30.216
271.61RCA 84.19 APO 153.27 v2 35.153
219.16 ZAC 101.98 ?TO 166.91 CLP -.43
C3 44.112 VHL
LNC.H hZ_TH LN(H T?NE L-? TZt,#E
_.OO 4 21 I3 3231.64
90.00 23 17 18 4234.48
100.OO 6 0 17 2912.22
100.00 0 24 51 4OL_9.13
110.OO 7 44 29 2386.24
110.(30 0 57 9 3927.87
DIFFERENTIAL CCI_t_EETIONS
TDE-1.0388 TRA-Z.2178
RD£ -.3811 ERA .|355
rDE 1.1333 FRA 1.76J2
- BCE 1.1065 BRA 2.2219
6.642 DLA 23.12 RAL 19.23 RAO 65_N_.7 VlEL 12.864 PTH 2.34 VHP 10.362 0PA -I .08 RAP 6.63 ?DE 1.7260







112.95 263.63 77.56 5 15 5 2631.6 -27.10 104.59
173.gO 253.76 61.70 24 27 53 }634.5 -2.64 167.27
89.98 264.35 78.73 6 48 50 2312,2 -29,14 81.40
157.71 252.66 60.26 1 32 I 3429,1 -.84 151.19
66.]0 265.43 81.56 8 27 35 1986.2 -34.06 57.16
147.17 249,79 §6.6I 2 2 37 3327,9 3.34 140.90
MID-GOURSE EXECUTION ACCURACY ORBIT 0ETEERINATION ACCURACY
_T 2278.0 _ 373.2 St,,3 172.9 ST 1092.1SR 331.0 SS 981.5
RRT .0706 RR_ -.0567 RTF -.9164 CRT .7494 CRS .8336 EST .9901
•_ 2308.3 R_3 ,0098 RJ3 -.9J64 LSA 1488,3 MSA 224.4 SSA 16,4
,_1L_78.1 _ 37_.3 THA .68 ELl 1121.0 EL2 213.5 ALF 13.29
TC3 -.182_ BAU .1205
RC3 -.0924 FAU .0216I
FC3 -.4241 B,SP 7420
BC3 .L_343 FSP -484
LAUNCH DATE DEE 3 J96# FLIGHT TII._ J22,00 ARRIVAL DATE APR 4 J969
HELIOCENTRIC CONIC DISTANCE 295.556
RL 147.45 LAL -.O0 LOt. 70.90 VL 26.279 GAL 9.18 AZL 86.43 MCA 120.18 5HA
RP 107._4 LAP 3.08 LOP 191.13. VP 56.767 GAP -15.26 AZP 91.80 TAL 154.40 TAP
RC 42.834 GL 14.58 GP -1.35 7AL 46.01 ZAP 2.34 ETS _6.55 ZAE 162.71ETE
PLANE TOCENTRIC CONIC
C3 4|.135 VHL 6.414 OLA ?3.84 RAL 19.12 RA0 6568.6 VEL 12.748 PTH 2.32 VHP 9.889 0PA -.45 RAP IO.26 ECC 1.6770
LNCH AZMTH LNCH TIME L-I T|_ INJ LAT INJ LCNG INJ RT A$C INJ AZMTH INJ TIME PC. CST TIM INJ 2 LAT ]NJ 2 LONG
90.00 4 9 59 3252.07 -25.34 114,37 262.51 76.92 5 4 11 2652.1 -26.89 106.05
90.00 2_ 27 42 4178.81 -.65. 170.80 253.03 61.69 24 37 L_L'J 3578,8 -4.43 164.16
100.00 5 50 42 2927.31 -27.67 91.05 263.08 78.20 6 39 30 2327.3 -_9.01 82,51
IL'X].OO O 33 35 3978.81 1.44 134.94 251.87 60.14 1 39 54 3378.8 -2.55 148.42
lID.DO 7 37 27 ?593.34 -33.18 66.84 264.24 81.2A _ 20 41 1993.3 -34.03 57.71
1;O.OO 1 3 19 3_85.54 6.20 144.92 _48.92 56.32 2 8 5 3285.5 1.73 138.69
OIFFERENTIAL CORRECTIONS MID-COURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
T_E-1.0502 TRA-2.19_ TC3 -.165§ BAU .1054 SGT 2348.7 _ 359.6 SG3 188.7 ST 1137.3 SR 317.6 SS 1030.6
RCE -.3532 RRA .J225 RC3 -,0969 FAU ,022_8 RRT ,07_3 RRF -,0622 RTV -,92J_ CgI ,755_ CR5 ,_3_1 CST ,9903
FOE 1.2079 FRA 1.8390 FC3 -.4816 8S,° 7667 SGB 2376.1R_3 .0117 R13 -.9218 LSA 1552.1MSA 217.2 SSA 16.3
BOE 1.1080 BRA ?.J972 0C3 .1917 FSP -532 S_I 2348.9 .SG2 358.5 THA .70 ELl 1163.1 EL2 203.4 ALF 12.30
119.61ECC .27975 TNC 3.5676 Vl 30.216
274,58 RCA 86.15 APO 153.07 V2 35.141
225.14 ZAC 103.69 ETC 167.00 CLP -I.I
L_UNCH DATE GEC 3 1968 FLIGHT TIME 124.00 ARRIVAL DATE APR 6 1969
HELIOCENTRIC CONIC
RL 147.45 LAL -.OO
RP 107.87 LAP 3.OO
RC 42.524 GL 15.31
PL4NETC_ENTRIC CONIC
C3 38.429 VHL 6.199
LNCH AZMTH LN_H TIME
90.00 3 57 33
9D.DD 23 3@ 5J
_00.00 5 40 18
|00.00 O 42 44
110.00 7 29 57
110.00 1 9 34
DISTANCE ]02.358
LCL 70.90 VL 26.425 GAL 8._0 AZL 86.41NCA 123.41 S_A 1L_3,44 ECC .26925 INC 3,5929 Vl 30.216
LOP 194.36 VP }6.860 GAP -14.45 AZP 91.98 TAL I54.18 TAP 277,59 RCA 88.01 APO 152,87 V2 35.129
GP -1.47 ZAL 46.06 ZAP 3.73 ETS 24.66 ZAE 164.69 ETE 232.72 7AC 105.38 ETC 167.06 CLP -3.43
0LA 24.57 RAL I8._ RAO 65_.5 VEL 12.641 PTH 2.29 VHP 9.431 CPA .14 RAP 11.86 ?CO |.6324
L-I TIME INJ LAT INJ LCI_ INJ RT ASC INJ AS'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC
3275,94 -24.96 116.02 261.14 76.18 4 52 9 2675.9 -26.62 107.74
41_.58 -2.52 J67.5_ 2_2.34 61.79 24 47 32 352_.6 -6.28 160.N8
2944.67 -27.42 92._8 261.78 77.60 6 29 22 ?344.7 -28.85 83.77
3927.09 -.32 152.11 251.1! 60.11 I 48 11 3327.1 -4.29 145.58
2601.62 -33.09 67.47 263.02 80,88 8 13 18 2001 .6 -33,99 58.35
3842.90 4.58 I42.68 248.06 56.09 2 13 37 3242.9 .10 136.47
ORBIT OETERMINATION ACCURAC_
ST 1183.7 5R 303.3 SS 1083,7
CRT .7622 CRS .8425 CST .9906
LSA 1619.7 MSA 209.8 5SA 16.l
ELI 1206,7 EL2 192,6 ALF II.34
CIFFERENTIAL CORRECTIONS
T0£-1.O624 TRA-Z.1683 TC3 -.1458 BAU .0912
ROE -,3260 RRA .1106 RC3 -.1011 FAU .02410
FOE 1.2913 FRA 1.9236 FC3 -.5473 8SP 7898
80E 1.1113 ORA 2.1711 0E3 .1774 FSP -§85
MIO-COL,_SE EXECUTION ACCURACY
S_T 2419.3 _ 345.2 .%3 EO6.4
RRT .0848 RRF -,0665 RTF -.9270
SGB 2443.8 R23 .OI_ R13 -.9269
SGI 2419.5 _2 343.9 THA .71
331
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69J
LAUNCH CAT? DEC ] 1968 FLIGHT TIME 126.00 ARRIVAL CATE APR 8 ]969
CISTANCE 309.156
LOL 70.90 VL 26.560 GAL 8.43 AZL 86.38 HCA 126.63 5MA 121.23 ECC .25936
LOP 197.59 VP 36.946 GAP -13.67 AZP 9?.16 TAL 154.00 TAP ?80.63 RCA 89.79
GP -1.62 ZAL 46.15 ZAP 5.24 ETS 19.45 ZAE 166.]6 ETE 242.?4 7AC 107.02
HELIOCENTRIC CONIC
RL |47.45 L4L -,00
RP J07.91 LAP ?.9(]
RC 42.392 GL 16.06
PL4NETOCENTRIC CONIC
C3 35.974 VHL 5.998 CLA 25.31 RAL 18.75 RAO 656_.4 VEL 12.544 PTH 2.27 VHP 8.98@ OPA ,69
LNCH 47HTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM
90.00 3 43 }6 3304.31 -24.48 117.96 259.71 75.31 4 38 41 2704,3
90.00 23 51 7 4058.85 -4.50 164.09 751,70 62.01 ?4 58 46 3458.8
IOO.00 5 28 55 7964.81 -27.17 93.70 260.43 76.91 6 18 19 2364.8
1(30.00 0 57 ?6 3873.59 -?.13 149.17 250.39 60.18 1 57 0 5?73.6
110.00 7 21 55 2611.77 -37.98 68.71 761.78 80.46 8 5 26 Z011.3
1|O.OO I 15 55 3799.89 ?.95 140.43 747.?? 55.93 2 19 15 3199.9
INC 3.6202 Vl 30.216
APO 152.67 v_ 35.117
ETC 167.12 CLP -4.99
01FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY
T06-1.0751 TRA-?.I_ TC3 -.I?_O BAU .0779 _T 2487.9 _ 330.0 SG} 226.0
ROE -.2994 RRA .IO(X) RE} -.1052 FAU .02587 RRT .0894 RRF -,0684 RTF -.9317
FOE 1.3847 FRA 2.0155 FC3 -.6226 8SP 8131 S(_ 2509.7 1_3 .0165 RI} -.9317
BOE 1.1161 BRA 2.1427 8C} .1619 FSP -644 SGI 7488,1 S_2 }28.7 THA .69
RAP 13.44 EC£ 1.5920








ST 1230.9 _ 287.8 SS 1140.9
ERT ,7686 CRS .8467 CST .9909
LSA 1690.7 MSA _02.3 554 15.9
ELI I751.0 EL2 18|.? ALF 10.41
LAUNCH DATE 0EC 3 1968 rLIC4'(T TIME 128.O0 ARRIVAL DATE APR IO 1969
_LIC)CENTRIC CONIC
RL 147.45 LAL -.00
RP 107.95 LAP 2.B0
RC 42.442 GL 16.83
PLANE TOCENTR_C CONIC
C3 ]3,751 VHL 5.810
LNCH AZMTH LN_H TIME
9O.OO 3 27 57
90.00 0 8 58
1_.00 5 J6 21
iO0.O0 1 ? 55
110.00 7 13 18
110.00 I ?2 27
CIFFERENTIAL CCRRECTION$
TOE-J.0885 TRA-2.1OgO TC} -,0974 8AU .0_
ROE -.2733 RRA .0gO8 RC3 -.1091 FAU .02762
rD£ 1.4900 rRA 2,1158 rE3 -.7085 8SP 8354
806 1.172] BRA 2.1109 8C3 .1462 FSP -710
DISTANCE 315.946
LOL 70.90 Vt ?6.685 6AL 8.09 AZL 86.35 PICA 1_9.85 SNA 121,98 £CC .25007 INC 5.6498 VI )0.216
LOP L_00.81 VP 37,024 GAP -12.92 A2'P 92.}4 TAL 153,86 TAP 283.71 RCA 91.47 APO 152.48 V? 35.105
GP -1.79 ZAL 46.30 ZAP 6.83 £TS 16.69 ZA_ 167.58 ETE ?53.77 ZAC 108.63 ETC 167.17 CLP -6.59
OLA 26.05 RAL 18.49 RAD 6568.3 VEL 17.455 PTH 2._5 VHP 8.560 OPA 1.21 RAP 14.98 ECC 1.5555
L-I TIN? [NJ LAT INJ LONG INJ RT A_ INJ ATMTH INJ TIME PO CST TiN INJ 2 LAT INJ 2 LONG
3338.98 -23.87 120.31 _58.19 74.29 4 25 16 ?739,0 -25.79 112.17
3991.97 =6;63 160.33 251.14 62.41 1 15 30 3392.0 -10.27 153.54
2988.44 -26.74 93._ 239.03 76.12 6 6 10 _8.4 -28.]9 86.94
3817.74 °4.02 146.10 749.71 60.35 ? 6 }3 3217.7 -7.93 139.50
2622.50 -32.85 69.06 _.52 79.97 7 57 l 2077.5 -33,89 59.97
3756.44 1.29 138.16 246,41 35.84 ? ?5 3 3156.4 -}.ZO 131.95
MID-COURS4E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
S6T Z554.4 _R 314,1 S_} 247.9 ST 1278.6 SR 271.2 SS 1202.9
RRT .0909 RRr -.0668 RTF -.936_ CRT .7746 CRS .8504 CST .99|2
$88 257_.6 R23 .0197 R13 -.9362 LSA 1765.6 MSA 194.7 SSA 15.6
S(,i 2554.5 _2 312.7 THA .65 ELl 1796,1 EL? 169.Z ALF 9.49
L4UNCH GATE DEC 3 1968 FLIGHT TIME 130.00 ARRIVAL C4TE APR 12 1969
HELIOCENTRIC CONIC
RL 147,45 L4L -.00
RP 107,99 L4P 2.69
RC 42.67! GL 17.62
PL4N£TOCENTRIC CONIC
C3 ]1.742 VHL 5,634
LNCH AZMTH LNCH TIM_
90.00 3 8 3}
90.00 0 ?5 33
100.00 5 ? 17
100.O0 1 14 ]0
llO.O0 7 4 4
110,00 I ?9 12
CIFFERENTIAL CORRECTIONS
TCE-].IO03 TRA-2.0735 TC3 -.0661BAU .0555
ROE -.2473 RRA .0831 RE3 -.1127 FAU .02967
roe 1.6077 FRA 2.2245 FC3 -.8079 85, ° 8619
BEE 1.1278 8RA 2.075? BC] .1307 FSP -786
01STANCE 322.727
LC_. 70.90 VL 26.802 G4L 7.76 AZL 86.32 HCA 133.07 SMA I??.68 ECC ._4136 INC 3.6823 Vl 30.?16
LOP 204.03 VP 37.096 G_P -12.19 ATP 92,52 T4L 153.75 TAP 286._ RCA 93.07 4PO 152.29 v2 35.09?
6P -1.98 ZAL 46,50 ZAP 8.48 ETS 15.09 7AE 168._2 ETE 266.76 74C 110,20 ETC 167.24 CLP -8.74
CLA 26.79 RAL 18.18 RAD 656_.3 VEL 12.374 PTH 2.23 VHP 8.147 OP_ 1.67 RAP 16.49 ECC 1.5724
t-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3383.3} -23.02 123.78 ?56.57 73.03 4 4 56 2783.3 -25.12 J15.25
3916.69 -8.98 156.04 250.70 63.03 1 30 50 3316.7 -12.53 149.16
"3016.64 -26.27 97.32 257.59 75.19 5 52 34 2416.6 -28.04 88.97
3758.61 -6.00 142.83 ?49.09 60.66 ? 17 8 3158.6 -9.86 136.17
2635.59 -32.69 70.05 259,25 79.41 7 48 0 2035.6 -33.81 60.99
3712.43 -.40 135.86 245.62 55.8? 2 31 5 3112.4 -4.88 129.65
MID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
_GT 2614.9 SGR ?97.3 $63 272.2 ST 1324.5 SR 253.2 S5 1269.3
RRT .0864 _ -.0593 RTF -.9406 CRT .7793 CRS .8533 CST .9915
2631.8 R_} .023J R|3 -,9405 LSA 1842.3 MS4 187.4 $54 J5.?
S_1 7615.| S_? 296.2 THA .57 ELI 1139.3 EL? 156.9 ALF 8.59
LAUNCH CAT? OEC 3 1968 FLIGHT TIME 132.00 ARRIVAL CA TE APR 14 1969
HELIOCENTRIC CONIC DISTANCE 329.497
2L 147.45 LAL -.00 LOL 70.gO VL 26.gO9 GAL 7.45 A2'L 86.28 PICA 136.79 SMA 123.34 ECC .23321 INC 3.7184 VJ _k'1.216
RP 108.03 LAP _.57 LOP 207.25 VP 37.162 GAP -J1.48 A_P _'_.69 TAL 153.67 TAP _89.96 RCA 94.57 APO 152.10 v? 35.080
RC 43.078 GL 18.44 GP -2.21 7AL 46.74 ZAP 10.LsO £T5 |4.15 ZAE 166.25 ETE 279.9? 74C 111.71ETC 167.31 CLP -9.96
PLANE TO_ENTRI( CONIC
C} 29.932 VHL _.471 OLA 27.54 RAL 17.82 RAO 65_._ VEL |2._01 PTH 2.22 VHP 7.747 CPA 2.08 RAP 17.95 ECC 1.4926
LNCH AZMTH LNCH TIME L-I TIME INJ LA7 INJ LONG INJ R7 A._v_ IN| A_4TH INJ TIME PC) CST TIM INJ 2 LAT INJ ? LONG
90.00 2 4} 42 3446.05 -21.71 127.42 254.74 71.36 3 41 8 7846.1 -24.06 119.53
90.00 0 47 32 _82i_47 -11.78 I_.72 250.49 64.06 1 51 16 3224.5 -15.17 143,68
1[:]O.00 4 46 11 3051.L=O -25.64 99.70 256.07 74.09 5 37 ? 7451,2 -27.58 91.43
i00.00 I 27 44 }694.55 -8.12 139.2'6 248.57 61.13 2 ?9 18 3094.6 -11.91 132.57
110.00 6 54 7 ?650.87 -32.49 71.I9 257.97 78,75 7 38 18 L_}O .9 -33.70 62.17
110.00 1 36 17 3667.65 -2.11 133.53 244.88 55.87 2 37 25 3067.7 -6.57 177.29
01rFERENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCUR4CY
TD£-1.1146 TRA-_.0377 TC} -.0}48 BAU .0486 S_T 2675.2 $6R 279.9 $63 ?99.5 ST 1372,6 SR 233.6 SS |342.?
RD[ -.2215 RRA .0771 RE} -.1164 FAU .03180 RRT .075_ RR_ -.0440 RTF -.9445 CRT .7829 CRS .8549 CST .99J9
F0E 1,7423 FRA 2.}449 FC3 -.9199 BSP 8817 S_ 2689.8 R"Z3 .0279 R13 -.9444 LSA |925.4 MSA 180.? SSA 14.7
80E 1.1364 8RA 2.0392 BE3 .1215 FSP -8_9 561 2675.3 S_,2 279.1 THA .46 ELI 1384.8 EL_ 144.O 4LF 7.67
]32
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69
LAUNCH DATE DEC 3 1968 FLIGHT TIME 134.0O ARRIVAL DATE APR 16 1969
HELIOCENTRIC CONIC
RL 147.45 LAL -.00 LCL 70.90 VL
RP 108.07 LAP 2.44 LOP Zl0.46 VP
RC 43.658 GL 19.78 GP -Z.49 /AL
PLANE TOCENTRIC CONIC
£3 Z8.306 VHL 5.320
LNCH AZMTH LNCH TIME L-I TIME IN| LAT
90.00 I 51 8 3598.|1 -18.09
9(3.00 I 36 50 3644.48 -16.88
IDO.DO 4 ?6 58 3095.54 -24.78
100.OO ] 43 41 3622.78 -10.47
110.00 6 43 18 ?668.79 -32.25
110.00 I 43 50 3621.80 -3.86
DIFFERENTIAL CORRECTIONS
TDE-I.IZ64 TRA-I.9_K'_q TC3 .0024 BAU .0454
ROE -.1957 RRA .0731RC3 -.1200 FAU .03432
FOE 1.8937 FRA ?.4756 FC3-1.0497 8SP 9056
BOE 1.1437 BRA 1.9981 BE3 .12OO FS_ -_4
DISTANCE 336.754
?7.009 GAL 7.16 AZL 86.24 MCA 139.50 SMA
37.727 GAP -10.79 AZP 92.86 TAL 153.63 TAP
47.04 ZAP 12.00 ETS 13.67 ZAE 167.77 ETE
123.95 ECC .?7560 IN( 3.7590 VI 30.216
293.13 RCA 95.99 APO 151.97 V2 35.067
291.82 ZAC 113.16 ETC 167,40 CLP -11.74
CLA 78.31RAL 17.41RAD 656_.I VEL 12.234 PTH 2.20 VHP 7.36? CPA 2.4! RAP 19.37 ECC 1.4658
IN| LONG IN| RT ASC IN| AZMTH IN| TIME
137.10 251.88 67.84 2 51 6
139.96 251.35 66.92 Z 37 54
102.71 254.45 72.72 5 18 33
135.18 248.19 61.84 2 44 3
72,53 256.67 78.00 7 27 47
131.13 244,18 56.01 ? 44 12
MIO-COURE EXECU7ION ACCURACY
SGT Z727.I _ 261.B 563 3Z9.9
RRT .OW)08 RRF -.0153 RTF -.9482
,T_ Z739.6 R23 .0334 RI3 -.9482
,5(,1 2727.1 $62 261.4 1HA .28








ST 1417.2 SR 712.0 SS 1420.3
CRT .7835 CRS ,8541 CST .9977
LSA 2010.I MSA 173.6 SSA 14.1
ELI 1427.0 EL2 130.8 ALF 6.74
LAUNCH CATE DEC 3 1968 FLIGHT TIME 136.00 ARRIVAL OATE APR 18 1969
HELIOCENTRIC CONIC OISTANCE 542.997
RL 147.45 LAL -._ LOL 70.90 VL 27.101 GAL 6.89 AZL 86.19 HCA
RP 108.|1 LAP ?.30 LOP Z13.67 VP 37.276 GAP -10.12 AZP 93.03 TAL
RE 44.405 GL L:_.16 GP -2.8Z ZAL 47.38 ZAP |3._ £T$ 13.]8 ZAE
PLANETO(ENTRIC CONIC
C3 _6.853 VHL 5.|82 0LA 29.08 RAL |6.95 RA0 6568.l VEL 12.175 PTH 2.18 VHP 6.992 DPA
LNCH ATMTH L_H TIME L-I TINE IN| LAT IN| LONG IN| RT A_C IN| AZMTH IN| TIME
83.08 O 44 59 3793.06 -|8.29 |51.49 250.50 66.99 1 48 12
96,92 ? 39 19 3423.3(] -18.28 |24.36 250.49 66.98 3 36 22
1(30.OO 4 I 54 3158.34 -23.44 t06,90 252.62 70,90 4 54 32
1OO,O0 2 5 5 3533.25 -|3.28 130.O6 248.07 62.97 3 3 58
110.O0 6 31 27 Z690.00 -31,94 74.1I 255.36 77.11 7 16 17
110.00 1 52 I 3574.36 -5.66 128.64 243.54 56.23 2 51 36
CIFFERENTIA_ CORRECTIONS NI0-COUR_WE £_(UTION ACCURACY
TDE-1,1388 TRA-1.9532 TC3 .04|1BAU .0469 SGT 2773.8 _ 243.5 $63 363.9
ROE -.1683 RRA .0714 RC3 -.1239 FAU .03712 RRT .0085 _ .0326 RTF -.9517
FOE ?,0670 FRA 2.6194 F(3-1.19¢_ 95P 9274 _ 2764.5 R23 .0403 R|3 -,9517




174.53 ECC .21852 INE 3.8053 Vl 30.Z16
2_6.33 RCA 97.32 APO 151.74 v2 35.053
301.60 ZAC 114,56 ETC 167.53 CLP -13.59
2.65 RAP L>0.75 ECC 1.4419








ST 1461.2 SR J88.1 $5 1505.7
CRT .7794 CRS .8493 CST .9925
LSA 2099.9 MSA 167,4 SSA 13.4
ELI 1468,6 EL2 117.? ALF 5.77
LAUNCH DATE DEC 3 1968 FLIGHT TIME 138.00 ARRIVAL CAT£ APR 20 1969
HELIOCENTRIC CONIC
RL 147.45 LAL -.00 LOL 70.90 VL
RP 108.15 LAP 2.16 LOP 216.88 VP
RC 45.309 GL 21.07 GP -3.22 7AL
PLANE TOCENTRIC CONIC
C3 25.563 VHL 5.056 CLA 29.88 RAL
LNCH AZMTM LNCH TIME L-I TIME
80.04 0 19 11 3857.05
99.96 3 | 2 3334.93
1OO.OO 3 8 51 3309.95
100.00 ? 54 3 3357.25
IJO.O0 6 18 15 2715.45
110.O0 2 1 9 3524.5?
DIFFERENTIAL CORRECTIONS
TD£-1.1474 TRA-1.8981 TC3 .0944 BAU .0544
RC£ -,1398 RRA .0726 RC3 -.1282 FAU .0405_
FD£ ?.7583 FRA 2.7701 rC3-1.3744 BSP _75
80£ 1.1510 ORA 1.8995 BC3 .1593 FSP -1205
OISTANCE 349.724
77.185 GAL 6.63 AZL 06.14 HCA 145.92 S_A 125.07 ECC .71193
37.3?5 GAP -9,48 AZP 93.20 TAL 153.63 TAP 299.55 RCA 98.56
47.77 ZAP 15.86 ET$ 13.38 ZAE 165.64 ET£ 309.12 ZAC 115.88
16.44 RAO 6568.0 VEL 1_,122 PTH 2.17 VMP 6.635 0PA 2.80
INJ LAT IN| LONG IN| RT ASC IN| ATNTH IN| TIME PO CST TIM
-19.10 156.59 249.40 66,50 1 23 28 3257.0
-19.0fl 118.19 249.39 66.56 3 56 37 2734.9
-19.73 116.63 249.69 67.08 4 4 I 2710.0
-18.45 119.56 249.10 66.06 3 50 O 2757.3
-31.54 75;99 254,04 76.07 7 3 30 2115.5
-7.54 |26.00 242.98 56.56 ? 59 53 2924.5
MI0-COURSE EXECUTION ACCURACY
$6T Z799.9 SGR 225.6 $63 401.4
RRT -.0673 _ .1127 RTF -,9553
668 2809.0 W'_3 -,0480 R13 .9553
$61 2799.9 $62 E25.1 THA 179,69
INC 3.8589 V| 30.216
APO 151.58 V? 35.040
ETC 167.70 CLP -15.54
RAP 22.07 ECC 1.4207








ST 1493.3 SR 161.0 SS 1593.9
CRT .7649 CRS .8363 CST .9927
LSA 21f14.0 MSA 162.3 SSA 17.4
ELl 1498.4 EL2 103.4 ALF 4.74
LAUNCH CATE DEC 3 1968 FLIGHT TIME 140.00 ARRIVAL DATE APR ?? 1969
HELIOCENTRIC CONIC
RL 147.45 LAL -.OO
RP 108.19 LAP Z.Ol
RC 46.364 GL 2_.02
PLANETOCENTRIC CONIC
C3 ?4,427 VHL 4.942
LNCH A_ATH LN(H TIME
77.60 23 54 45
10?.40 3 16 59
77.60 23 54 45
102,40 3 16 59
110.00 6 3 11
110.00 ? 11 40
DISTANCE 356.432
LCL 7_.90 VL 27.263 GAL 6.39 AZL 86.08 HCA 149.13 SMA 125.57 ECC .20582
LOP Z20,09 VP 37.369 GAP -8.85 AZP 93.37 TAL 153.66 TAP 302.79 RCA 99.73
GP -3.72 ZAL 48.21 ZAP 17.95 £TS 13.58 7AE I64.39 ETE 31_,61 7AC 117.13
OLA 30.71 RAL 15.87 RAO 6368.0 VEL 12.075 PTH 2.16 VHP 6.292 OPA 2.80
L-I TIME IN| LAT IN| LC_ IN| RT A_C IN| AZMTH INJ TIME PO CST TIM
3903.8I -19.90 160.45 248.32 66.12 24 59 49 3303.8
3265.78 -19.89 113.40 248.31 66.11 4 1! 25 2666.8
3903.81 -19.90 160.45 248.32 66.12 24 59 49 3303.8
3265.78 -19.89 113.40 248.31 66.11 4 Jl 25 2665.8
2746.71 -31.00 78.26 25_.67 74,82 6 48 57 2146.7
3470.87 -9.54 123.13 242.33 57.02 3 9 31 2870.9
DIffERENTIAL CORRECTIONS
T0£-1.1135 TRA-I.BO'?O TC3 .2027 B_,J .0792
ROE -.IO87 RRA .0775 RC3 -.13_0 FAU .04583
FOE Z.4476 FRA 2.g028 FC3-1.6244 8,f_ |08_0
8OE 1.1188 8RA 1.8086 8C3 ,24_4 FSP -14|9
MID-COURSE EXECUTION ACCURACY
$6T 2164._ _R 209.9 $63 440.1
RRT -.L_037 _ .2454 RTF -.E_I
277_.4 R23 -.0498 R13 .960_
$61 2764.8 $62 205.5 THA 179.11
INC 3,9220 Vl 30.716
APO 151.42 v? 35.0?7
ETC 167.97 CLP -17.58
RAP ?3.34 ECC 1.4020








ST 1483.4 _ 129.9 $5 1669.6
CRT .725! CRS .8035 CST .9924
LSA 2231.5 MSA 159.5 SSA 11,0
ELI 1486.4 EL2 89.3 ALV 3.65
333
JPL TM 33-99 EARTH--VENUSTRAJECTORIESIVOL 4, 1968-69 '
LAUNCH CATE OEE 3 1968 FLIGHT TIME 142,00 ARRIVAL CATE APR _4 1969
H£LIOCENTRIC CONIC 01STANCE 363.132
RL |47.45 LAL -.00 LOL 10.90 VL 27.]34 GAL 6,17 AIL 86.00 HCA 152.33 SMA 126,03 ECC .20020 INC 3.9983 VI 30.216
RP 108.23 LAP ].86 LOP 223.29 VP 37.409 GAP -8.24 AZP 93.54 TAL 153,71 TAP 306.04 RCA 100.80 APO 151.27 V2 35.013
R( 47.558 GL 23.03 GP -4.35 IAL 48.69 lAP 20.17 ET5 14,0! ZAE 163,14 ET£ 318,39 7AC 118.3] ETC 168.24 (LP -19.72
PLAN£TOCENTRIC CONIC
C3 23.455 VHL 4.843 CL4 31.58 RAL 15.25 RAD 6568.0 VEL 12.035 PTH 2.15 VHP 5.965 OPA 2.65 RAP 24.56 ECC 1.3860
LN(H AZMTH LNCH TIME L-I TIME IN] LAT IN] LCNG IN] RT ASC IN] AZMTH IN] TIME PO C$T TIM IN] 2 LAT IN] Z LONG
75.4] 23 36 47 3942.75 -20.71 163.77 247._0 65.62 24 42 30 3342.8 -23.83 156.23
]04.59 3 30 2 3206.95 -20.70 109.36 247.29 65.61 4 23 29 2606.9 -23.82 101.8t
75.4| 23 36 47 3942.75 -20.71 163.77 247.30 65.62 24 42 30 3342.8 -Z3,83 156.23
I04.59 3 30 2 3206.95 -20.70 109.36 247.29 65.61 4 23 29 2606.9 -23.fl2 10!.81
I]O.OO 5 45 24 2786.71 -30.25 81.14 25|.25 73.27 6 31 50 2186.7 -32.24 72.49
llO.O0 2 24 32 3410.98 -11.74 119.89 242.26 57.66 3 21 23 2811.0 -15.92 1,13.29
01FFERENT!AL CCRRECTICIN5 MI0-COUR,_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
T02-1.2062 TRA-1.8347 TC3 .1060 BAU .0557 SGT 2922.0 SC,R L_02.6 SG3 497.1 ST 1618.8 SR 96.0 $5 1835.4
ROE -.O753 RRA .0854 RC3 -.1424 FAU .04618 RRT -,3195 RRF ,3914 RTF -.9590 CRT .6429 CRS .723J CST .9938
FOE 2.7945 FRA 3.1759 FC3-I.7043 BSP 9019 _ 2929.0 R23 -.0882 RI3 ,9592 LSA 2444.4 MSA 152,0 S54 10.8
_E 1.2086 BRA 1.8367 BC3 .1776 FSP -1412 SGI 292_.B ,T_2 191.9 THA 118.13 ELI 1620.0 EL2 73.5 AbF 2.19
LAUNCH 0ATE OEC 3 19_ FLI_T TIME 144.00 ARRIVAL OATE APR 26 1969
HELIC_ENTRIC CONIC OISTANCE _89,B06
RL J47.45 LAb -.00 LOL 70.90 VL 27.399 GAL 5,_ AZL 85.91 HCA I55.53 ,_WA 126.46 E(C .1950I IN( 4.0926 VI IW).216
RP 108.27 LAP 1.69 LOP 226.49 VP 37.444 GAP -7,65 AZP 93,73 TAL 153.78 TAP _O9.32 RCA I01._ APO 151 ,12 V2 35.000
RE 48.883 GL 24.|3 CP -5.16 ZAL 49.24 ZAP L_.56 ET$ I4.66 ZAE I61.92 ETE 320.65 ZAC 119.41 ETC 168.68 CLP -_1.99
PLAMETC_£NTRIC CONIC
C3 22.631 VHL 4.757 OLA 32.51 RAL 14.55 RAO 6567;9 VEL 12.000 PTH 2,14 VHP 5.652 OPA 2.28 RAP 25,74 ECC 1.37Z4
LI',_.HAZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A.S_C IN] A2'MTH IN] 71ME PO CST TIM IN] Z LAT IN] 2 LONG
73.32 23 19 56 3977.92 -2I._4 I6_._6 246.30 63.04 24 26 I4 3377.9 -24.72 159.29
106.68 3 41 18 3154.34 -2J.53 105.76 246,30 65.03 4 33 52 2554.3 -24.71 98.19
73.32 23 19 56 3977,92 -21.54 I66.86 246.30 65.04 24 26 14 3377.9 -24.72 159.29
106.68 3 41 18 3154.34 -21.53 I05.76 246,_0 65.03 4 33 52 2554.3 -Z4.7I 98.I9
lJO.OO 5 22 46 2841.40 -29.12 84._3 249.6£ 71.25 6 1O 7 2241.4 -31.40 76.53
1|O,OO 2 41 34 33_.85 -I_.33 II5.9I 242.25 58.63 3 37 13 2738.9 -18.38 109.14
01FFERENTIAL CORRECTIONS NI0-CCUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
70E-1.2070 TRA-I.76£_ TC3 .i5_5 BAU .06_ ._T 2915.3 ._ 208.4 SG3 550.2 ST 1638.9 SR 60.4 SS 1953,4
ROE -.0351 RRA .1002 RC3 -,I529 FAU .0_)087 RRT -.5295 RRF .6039 RTF -.9618 CRT .2918 CRS .3941 CST .9939
FOE 3.096_ FRA 3.3733 FC3-1.9461BSP 9376 _ 292_.8 RZ3 -.1094 RI3 .9621 LSA 2546.1MSA 149.8 5SA 9.5
BOE 1.2075 BRA 1.7690 OC3 .L_09 F5P -1599 S_I 2917.4 ,_G2 176.7 THA 177.82 ELI 1638,9 EL2 57.7 4LF .62
LAUNCH OATE DEC 3 1968 FLIGHT TIME 146.00 ARRIVAL CATE APR _8 J 969
DISTANCE 376.461
LOL 70.90 VL 27.458 _AL 5,77 AZL 85.79 HCA 158.73 ,944 126.86 £CC
LOP 229.68 VP 37.475 GAP -'_,07 AZP 93,93 TAL 153.87 TAP 312.60 RCA
GP -6.23 ZAL 49,88 ZAP 25.13 ETS 15.62 ZAE 160.74 ETE 321.48 7AC
OLA 33.55 RAL 13.76 RAO 6567.9 VEL 11.973 PTH 2.13 VHP 5.356 OPA
L-I TIME IN] L}T IN] LONG IN] RT ASC IN] AZMTH IN] TIME
4012.19 -22.39 169.93 245.36 64.34 24 10 ]2
310fl.78 -22.38 102.45 245,36 64.33 4 43 18
4012.19 -LP'_.39 169.93 245.36 64.34 24 l0 12
3105,78 -22,38 102.45 245,36 64,33 4 43 18
2930.41 -27.0! 91.06 247.60 68.21 5 37 40
5235.56 -17.9(] 110.04 242,86 60,38 4 3 5
HEL IO_ENTRI( CONIC
RL 147.45 LAL -.O0
RP 108.3| LAP 1.53
RC 50.327 GL 25.35
PL4METC_ENTRIC CONIC
(3 21.974 VHL 4.688
LN_H AZNTH LNCH TIME
71.21 23 3 20
108.79 3 51 32
7].21 23 3 20
108.79 3 51 32
]]0.00 4 48 _0
110.00 3 9 9
01FFER_NTI4L CORRECTIONS MID-COUR_ EXECUTION ACCURACY
TOE-1.2154 TRA-I.7002 TC3 .19_8 BAD .07§9 5(,T 29OB,2 S_ 240,4 ,13 610.1
ROE .O144 RRA .1230 RC3 -.1685 FAU .05566 RRT -.7219 RRF .7946 RTF -.9639
FOE 3.4606 FRA 3.5920 FC3-2.1928 BSP 9515 ,_6 _918.1 R"_3 -.1394 RJ3 .9644
802 1.2155 BRA 1.7046 8(3 .2583 FSP -1792 S¢I 2913.4 S(;2 166.1 THA 176.57
LALIN_H OAT_ 0EC 3 1968 FLIr_T TIME Ide.00
HI[LIOCENTRIC CONIC OISTANCE 383.097
RL J47.45 LAL -.OO LOL 70.90 VL 27.512 GAL 5.60 A2'L 85.63 PiCA 161.93 SMA 127.22 £CC
RP IO8.36 LAP I ,36 LOP 232.88 VP 37.502 GAP -6.51 A2'P 94.16 TAL 153.96 TAP 315,89 RCA
RC 91.881 GL 26,76 GP -7.71 ZAL 50.62 ZAP 27.95 ET5 16.97 ZAE 159.54 ETE 320.83 ZAC
PL4NETOCENTRI C CONIC
C3 21._10 VHL 4.6_8 OLA 34.?4 RAL I_,82 RAO 6_67.9 VEL 11.934 PTH _,I3 VHP 5,079 OPA
LNCH A2'MTH LNCH TIME L-I TIME IN] LAT IN] LON_ IN] RT AS( IN] A2_MTH IN] TIME
68.98 22 46 11 4047.98 -23.29 173.20 244.48 63.46 23 53 39
111.02 4 I 14 _]59.70 -23.27 99.33 244.47 63.45 4 52 14
68.98 L_ 46 lI 404?.98 -23.29 I?3.ZD 244.48 63,46 23 53 39
111.02 4 I 14 _059.70 -23.27 99.33 244,47 63.45 4 52 14
68.98 L_ 46 I1 4047.9_ -23.29 173._0 244.48 63_46 23 53 39
111,02 4 l 14 3059.70 -23.27 99.33 _44,47 63.45 4 52 14
OIFFERENTIAL COR/_CTION5 MI0-CCURSI_ EXECUTION ACCURACY
TOE-I .2262 TRAol.6291 TC3 ,22_ BAU .0848 5GT 2887.2 _ 311.8 SG3 676.2
ROE .0792 RRA .1574 Re3 -.1919 FAU ,06073 RRT -.8493 RRF ,9148 RTF -.9656
rOE 3.8957 FRA 3.8184 FC3-2.4441B,_P 9589 S(_ 2904.0 R23 o.1744 RJ3 .9665
_)E 1.2287 _RA 1.6367 8C3 .2948 FSP -L_0 ,_,i 2899.4 S(;2 163.9 THA 174.74
.19025 INC 4.2133 v! 30.216
102.72 APO 150.99 v2 34.987
120.42 £TC 169.30 CLP -24.39
1.60 RAP 26.89 ECC 1.3616








ST 1663.2 SR 57.J SS 2089.7
CRT -.70]2 CRS -.6208 CST .9940
LSA 2667.3 MSA 148.5 SSA 8.I
ELl 1663.7 EL2 40.7 ALF 178.62
ARRIVAb _AT£ APR 30 1969
.18591 INC 4.3742 V1 30,216
103.57 AP_ 150.87 v2 34.974
121.36 ETC ]70.19 CLP -26.95
.50 RAP 28,05 ECC 1.3540








ST 1685.6 SR 121.0 Ss 2243.0
CRT -.9838 CRS -,9595 CST .9941
LSA 2803,3 MSA 148.7 SSA 6.6
ELl 1687.8 EL2 21.7 ALF J75.95
334
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH CATE DEE 3 J968 FLIGHT TIME l§D.00 ARRIVAL DATE MAY 2 1969
HELIOCENTRIC CONIC DISTANCE 389.71!
RL 147.45 LAL -,DO LOL 70.90 VL 27.561 GAL 5.44 AZL 65.40 HCA 165.12, SMA ]2_.54 ECC .JH196 INC 4.6014 V! 30.216
RP IO8.40 LAP I.I8 L_ ° 236.07 VP 37.526 GAP -5,97 AZP 94.45 TAL J§4.06 TAP 319.18 RCA !04.34 APO !50,75 V2 34.96!
RE 53.536 GL ZB.48 GP -9.83 ZAL 51.53 ZAP 31.1! ET5 18.92 7AE JSB.I| ETE 316.46 ZAC 122.Z4 ETC J7!,54 CLP -29.67
PLANETOCENTRIC CONIC
C3 Z!.304 VHL 4.6|6 0LA 36.20 RAL 11,66 RAD 6567,9 VEL I|.945 PTH 2.13 VHP 4._25 DPA -J.28 RAP 29.32 ECC J.3506
LNCH AZMTH LNCH TIP4E L-I TIME IN! LAT IN! LONG IN! RT A_ IN! AZI4TH IN! TIME PO CST TIM IN! 2 LAT INJ 2 LONG
66.45 22 27 20 4098.35 -24.25 |76.95 243.67 62.27 23 35 28 3488.3 -27.76 169.36
113.5§ 4 10 51 3014.69 -24.24 96.30 243.66 62.26 5 | 5 24J4.7 -27.75 88.72
66.45 22 27 20 4088.33 -24.25 J76.95 243.67 62.27 23 35 29 3489.3 -27.76 169.36
I13.53 4 10 3! 3OJ4.69 -24.24 96.30 243.66 62.26 5 J 5 24]4,7 -27.75 88.72
66.45 _ 27 20 4089.35 -24.25 176.95 243,67 62.27 23 35 28 3488.3 -27.76 J69.36
113.55 4 10 51 3014.69 -24.24 96.30 243.66 62.26 5 I § 24J4.7 -27.75 89.72
DIFFERENTIAL CORRECTIONS MID-COI.IRE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE-|.243| TRA-I.5538 TC3 .2364 BAU .0934 SGT 2854.6 _ 439.9 5(;3 747.4 ST I703,P SR 234.J SS 24JP.4
ROE .|716 RRA .209_ RE3 -.2273 FAU .06573 Rg_ -.9|28 RRf" .970| RTF -.9669 CRT -.9997 CRS -.9950 CST .9942
FOE 4.4250 FRA 4.0379 FC3-2.6710 6SP 9557 .SGe 2889.3 R_3 -.2062 R13 .9696 LSA 2963.7 MSA 150.6 SSA 5.2
BOE 1.2568 BRA 1.§679 BC3 .3279 F,SP -LP"ZI6 5GI 2862.9 SG2 I77.9 THA ITI .96 ELI ]719.8 EL2 5.7 ALF J72.18
LAUNCH OATE DEC 3 1968 FLIGHT TIME 152,00 ARRIVAL DATE MAY 4 1969
HELIOCENTRIC CONIC
RL 147.45 LAL -.00
IOB.43 LAP I.O0
RC 55.282 GL 30.75
PLANETOCENTRIC CONIC
C3 21.506 VHL 4.637
LNCH AZNTH LNCH TIME
63.35 _ 5 0
116.65 4 20 4I
63.35 22 5 0
116.65 4 20 4I
63.33 _ 5 0
116.65 4 20 41
01STANCE 396.305
LCL 70_90 VL 27._5 GAL 5.29 AZL 85.05 HrJ,
LOP 239.23 VP 37.546 GAP -5.44 AZP 94.65 TAL
GP -13.12 ZAL 52.76 ZAP 34.82 ET$ 21.85 ZAE
168.3] SMA 127,94 ECC .17839 INC 4.9492 V! 30.216
154.16 TAP 322,47 RCA 105.04 APO J50.65 V2 34.948
156.0_ ETE 3|4.0J ZAC |23.09 ETC 173.69 CLP -32.§5
OLA 3_.IJ RAL J0.10 RAO 6567.9 VEL |1.953 PTH 2.13 VHP 4.609 DPA -4.IB RAP 30.88
L-! TIME |NJ LAT IN! LONG IN! RT AS(. IN! AZI4TH IN! TIM([ PC) CST TIN [NJ 2 LAT
4137.84 -25._5 181.63 242.96 60.53 _3 13 59 3537.8 -29.07
2969.75 -25._4 93.31 242.95 60.52 5 10 J! 2369.7 -29.06
4137.84 -25.35 181.63 242.96 60.53 23 13 58 3537.8 -29.07
2969.75 -25.34 93.31 242.95 60.52 5 I0 11 2369.7 -29.06
4137.64 -2§.3§ 181.63 242,96 60.53 23 |3 58 3537.8 -29.07
2969.75 -_5.34 93.31 242.95 60.52 5 _0 11 2369.7 -29.06
DIFFERENTIAL CO_CTIONS
TDE-I.2764 TRA-I.4687 TC3 .236| BAU .|O56
ROE .3181RRA .2912 RC3 -.281fl FAU .O7021
FOE 5.0695 FRA 4.I_'_ FC3-2.8264 BSP 9548
9OE 1.3154 BRA J.497_ BC3 .3673 FSP -2433
NI0-COURSE EXECUTION ACCURACY
,_T 2802.4 .SGR 657.1 SG3 817.7
RRT -.g404 RRF .9907 RTF -.9674
_878.4 R_3 -.2220 R|3 .9712










ST 17_2.| SR 416.4 $5 2616.O
CRT -.9969 CRS -.9995 CST .9942
LSA 3155.7 MSA 155.0 SSA 3.8
ELI 1771.4 EL2 32.0 ALF 166.44
LAUNCH DATE DEC 3 1968
HELIOCENTRIC CCINIIC
RL |47.45 LAL -,00
RP 108.47 LAP ,82
RE 57.109 GL 34.13
PLANETOCENTRIC CONIC
C3 22._fl2 VHL 4.749
LNEH AZNTH LNCH TIME
59.11 21 35 26
120.89 4 30 46
59.1J 21 35 26
120.89 4 30 48
59.JJ 21 35 _6
;20.89 4 30 49
LCt. 70.90 VL 27.645 GAL
LCP 242.44 VP 37.564 GAP
GP -18.73 ZAL 54.65 ZAP
OLA 40.93 RAL








TDE-J.3486 TRA-I.372I TC3 .2129 BAU .1266
ROE .5903 RRA .423J RE3 -.3619 FAU .07189
FOE fi.859I FRA 4.1786 FC3-2.7595 B_ 9639
BOE 1.4721 _RA 1.4358 BE3 .4J99 FSP -2595
FLIGHT TIME 154,00 ARRIVAL DATE MAY 6 1969
DISTANCE 402.876
5.I6 AZL 84.45 HCA 17J.50 5MA J2B.!I ECC .J75!8
-4.92 AZP 95.49 TAL |§4.26 TAP 325.76 RCA ]05.67
39.62 ETS 26.54 7AE 152.06 ETE 307.13 lAD 123.9!
IN( 5.55_6 vl 30.216
APO 150.56 V2 34,936
ETC 177.50 CLP -35.57
7.66 RAD 6567.9 VEL 11.997 PTH 2.|4 VHP 4.471 DPA -9.28 RAP 33.26 ECC J.37J!
INJ LONG IN! RT ASC IN! AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
I69.17 242.37 57.68 22 45 3J 3605.7 -30.67 _0.73
90.38 242.37 57.67 5 19 32 2324.8 -30.66 82,94
188.I7 242.37 57.68 22 45 3J 3605.7 -30,67 I80,73
90.38 242.37 57.67 5 19 32 2324.8 -30.66 82.94
188.17 242.37 57.68 22 45 3J 3605.7 -30.67 180.73
90.38 242.37 57.67 5 19 32 2324.8 -30.66 82.94
MID-COUR,S£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 2736.7 5GR 1040.! SG3 969.9 ST 1754.9 SR 740.5 SS 283_.J
RRT -.9516 RRF .9973 RTF -.9673 CRT -.9943 CRS-|.O000 CST .9942
SG_ 2927.7 R23 -.2132 RJ3 .976! LSA 34|4.1MSA J62.7 SSA 2.4
_l 2912,2 5G2 300.4 THA 159.89 EL1 !903'3 EL2 73.0 ALr 157.20
LAUNO_ DATE OEC 3 |96_ FLIGHT TIME 156.00 AREIVAL DATE MAY B 1969
HELIOCENTRIC CONIC OISTANCE_409.424
RL 147.45 LAL -.OO LOt. 70.90VL 27.680 GAL 5.05 AZL 83.I3 HCA 174.68 SHA 128.36 ECC .17233 INC 6.87! 5 V! 30.216
RP 108.5I LAP .64 LOP 245.62 VP 37.579 GAP -4.42 AZP 9(5.84 TAL 154.34 TAP 329.03 RCA 106.24 APE) 150.49 VZ 34.923
RE 59.010 GL 40.12 GP -29.98 ZAL 58.23 ZAP 47.31 ET$ 34.77 ZAE 142.78 ETE 299.4| 7AC 124.34 ETC J95,52 CLP -3_.49
PLAN[TOCENTR|C CONIC
C3 26.219 VHL 5.120 OLA 45._O RAL 2.76 RA0 6_68.1 V[L 12.149 PTH 2.J8 VHP 4.599 OPA -|9.47 RAP 38.I7 ECC J.4315
LN_ A2_4TH LN(H TIME L-I TIME IN! LAY INJ LONG IN! RT A_C IN! AZMTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG
52.37 20 49 44 4315.51 -27.8_ 198.94 241.89 5_.03 22 0 40 3715.5 -32.54 191._
127.63 4 38 25 2989.99 -27.81 88.13 241.98 52.02 5 26 34 2299.0 -32.53 91.07
52.37 20 48 44 4315.5I -27.82 19_.94 241.89 52.03 22 0 40 3715.5 -32,54 191.88
127.63 4 38 25 2889.99 -_7.8| _.I3 24|.68 5_.02 5 26 34 2289.0 -32.53 91.O7
52.37 20 49 44 43|5.5| -27.82 198.94 _41.89 52.03 22 0 40 3715.5 -32.54 191.88
127.63 4 38 25 2888.99 -27.8| 88.13 241.88 32.02 5 26 34 2289.0 -32.53 81.07
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE-|.5691 TRA-|.25_O TC3 .J557 9AU .J6_7 S_T 2677.9 SGR |780.4 S_3 _0.5 ST J857.0 SR J420 .| S$ _O25o2
ROE 1.2396 RRA .6318 RE3 -.4555 FAU .06365 RRT -.95§1 RRF .9990 RTF -.9667 CRT -.9933 CRS -.9999 CST .9944
FOE 6.6459 FRA 3.3499 FC3-2.10|7 6SP I0336 SG6 3215.7 R23 -.1668 RI3 .9959 LSA 3819.2 MSA 175.2 $$A I.J
9DE 1.9997 _RA 1.4059 BC3 .49|4 FSP -247| S_| 3185.0 ,S_2 443.5 THA 146.96 ELI 2334.! EL2 130.8 ALF J42.64
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LAUNCH DATE DEC 3 196B FLIGHT TIME 158.00 ARRIVAL DATE NAY lO 1969
HELI_[NTRIC CONIC D[ STANCE 415.937
RL 147.45 LAL -.DO LCN. 70.90 VL 27.712 GAL 4.95 AZL 77.92 HCA 177.85 SMA 128.57 ECC .16982 INC12.0619 Vl 30.216
RP lOB.S§ LAP .4§ LOP 246.80 VP 37.591 GAP -3.93 AZP IO2.OB TAL 154.41 TAP 332.27 RCA 106.74 APO 150.41 V2 34.911
RC 60.976 GL 54.19 GP -58.17 ZAL 68.16 ZAP 65.36 ET$ 52.49 ZAE 116.22 [TE 295.59 ZAC 120.43 ETC 208.81CLP -37.76
PLANE TC_ENTRIC CONIC
C3 50.794 VHL 7,127 DLA 55.60 RAL 346.11RAD 6560.9 V_L 13.121 PTH 2.40 VHP 6.685 DPA -43.28 RAP 56.44 ECC 1.9359
LNCH AZHTH LH(H TIME L-[ TIME INJ LAT INJ LONG ENd RT A$C INJ AZHTH INJ TII,$E PC) CST TIM INJ 2 LAT INJ 2 LOtiG
39.92 19 2 36 4574.78 -23.83 221.09 238.52 38.14 20 18 51 3974.8 -30.01 2t5.61
140.08 4 11 42 2961,g6 -23.81 g1.15 238.50 38.14 5 1 4 2362.0 -30.00 85.87
39.92 19 2 36 4574.78 -23.83 221.09 238.52 38.14 20 18 51 3974.8 -30.01 215.81
140.06 4 11 42 296t.g8 -23.81 91.15 238.50 38.14 5 1 4 2362.0 -30.00 d5.87
39.92 1g 2 36 4574.78 -23.83 221.09 238.52 38.14 20 18 51 3974.8 -30.01 215.81
140.08 4 11 42 2961.98 -23.81 91.15 238.50 38.14 5 1 4 2382.0 -30.00 85.87
DIFFERENT|AL CC]RRECT|ON$ M|D-COUR_ [_CUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE-3.1114 TRA-l.1038 TC3 .0006 BAU %1724 SGT 2953.6 SteR 3084.4 $63 417.9 ST 2343.3 SR 2944.8 38 2620.5
RDE 3.6481 RRA .6213 RC3 -.2539 FAU .01797 RRT -.9577 RRF .9974 RTF -.97643 CRT -.9984 CR8 -.9998 C$T .9973
FDE 5.6076 FRA 1.1933 FC3 -.3062 BSP 12378 SGB 4270.5 RZ3 -.(_70 R13 .9978 LSA 4888.4 MSA 189.4 SSA .4
BDE 4.7947 BRA 1.26457 BC3 .2539 FSP -1202 SG| 4225.2 S_2 620.5 THA 133.70 ELI 3888.0 EL2 184.9 ALF 130.82
LAUNCH DATE DEC 3 194_8 FLIGHT TIME 180.00 ARRIVAL DATE MAY 12 1969
HELZOCENTR[C CONIC
RL |47.45 LAL -.00 LOL 70,90 VL
RP 106.56 LAP .26 LOP 251.96 VP
RE 63.000 GL -56.88 GP 78.44 ZAL
PLAI41[T_ENTR IC CONIC
C3 60.376 VHL 7.770
LNCM AZNTH LNCH TIME
54.37 11 41 26
125.63 19 12 19
54.37 11 41 26
125.63 19 12 19
54.37 11 41 26
125.63 19 12 19
O|FFERENTIAL CORR_CT_OklS
TDE -.7637 TRA-2.BS$,4 TC3 .OO&8 BAu .1888
RI_ .2388 RRA-3.4442 RC3 .2339 FAU .00743
FOE .0771 FRA 2.0583 Re3 -.1066 BSP 15412
8DE .9193 BRA 4.4758 BC3 .2339 FSP -82!
DISTANCE 422.531
27.739 GAL 4.85 AZL 103.62 HCA 181.11 SMA 128.78 ECC .16748 I NC13.6197 Vl 50.216
37.G00 GAP -3.46 AZP 76.38 TAL 154.54 TAP 335.65 RCA 107.20 APO 150.33 V2 54.900
70.41 ZAP 77.45 ET8 304,18 ZAE 104.28 ETE 63.55 ZAC 86.91 ETC 135.83 CLP -22.05
DLA -44.31RAL 45.70 RAD 6569.1 VEL 13.481PTH 2,46 VHP 11.289 DPA 71.92 RAP 311.77 ECC 1.9937
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
1660.85 t8.09 38.63 294.13 131.17 12 12 27 1260.9 23.24 32.50
5761.03 18.11 269.32 294.14 131.16 20 46 20 5161,0 23,25 263.19
1880.85 18.09 38.63 294.13 131.17 1_ 12 27 1260.9 23.24 32.50
5761.03 18.11 269.32 294.14 131.16 20 48 20 5161.0 23.25 263.19
1860.85 18.09 38.83 294.13 131.17 12 12 27 1260,9 23.24 32.50
5761.03 18.11 269.32 294.14 131.16 20 48 20 516t.0 23.25 263.19
MID-COt_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 300t.7 $GR 35T2.1 SG3 165.9 ST 1055.9 SR 1079.3 S$ 623.1
RRT .9687 W -.9968-RTF -.9853 CRT .7364 CR9 .9882 CST .8823
4885.8 R23 -.0286 R13 -.9998 LSA 1537.5 MSA 551.4 SSA .4
SC,t 4626.9 $G2 601.3 THA 50.13 ELI 1406.9 EL2 548.0 ALF 45.85
LAUNCH DATE DEC 3 _g68
LNCH AZMTH LNCH TIME L-I TIME
gO.O0 7 56 15 2218.51
90.00 20 42 10 4670.81
lO0.O0 9 21 2 1951.48
lO0.O0 22 2 4 4413.07
110.00 10 32 35 1727.53
110.00 23 7 0 4209.79
DIFFERENTIAL CORRECTIONS
TDE -.4293 TRA-I.I164 TC3 .1720 BAU .2683
RDE -.4991RRA-1.7201RC3 1.4790 FAU .079BO
FDE 1.8278 FRA 5.8767 FC3-5.1644 BSP 11154
BDE .6583 BRA 2.0518 6C3 1.4890 FSP -2708
FLIGHT TIME 162.00 ARRIVAL DATE MAY 14 1969
HELIC)CEHTRIC CONIC D_STANCE 428.975
RL I47,45 LAL -.OO LC_ 70.90 VL 27.763 GAL 4.78 AZL 90.99 HC_ 184.26 SMA 128.95 ECC .16564 INC .9837 VI 30.216
RP 108.62 LAP ,07 LOP 255.15 VP 37.608 GAP -2.97 AZP 89.01 TAL 154.55 TAP 338.81 RCA 107.58 APO 150.29 V2 34.889
RC 65.076 GL -7,52 GP 40.67 ZAL 45.23 ZAP 60.85 ETS 334.05 ZA[ 141.16 ETE 74.97 ZAC 101.79 ETC 152.01CLP -50.04
PLANETOCENTRIC CONIC
C3 13.378 VHL 3.658 DLA 3.09 RAL 26.98 RAD 6567.5 VEL 11.609 PTH 2,03 VHP 4.403 DPA 43.57 RAP 3.35 ECC 1.2202
INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
-19.66 41.73 242.77 110.80 8 35 13 1618.5 -16.66 34.34
14.61 198,68 241.67 65.47 22 O D 4070.8 11.18 191.88
-20.59 21.71 242.39 112.17 9 55 33 1351.5 -17.40 14.36
15.51 179.49 241.24 64,12 23 15 37 3813.1 11.90 172.56
-23.04 3.52 241.21 115.97 11 1 23 1t27.5 -19.36 356.32
17.89 162.75 239.93 60.58 24 17 10 3609.8 13.82 156.02
MIO-COURSE EXECUTIOn4 ACCURACy ORBIT DETERHINATION ACCURACY
SOT 1683.2 $GR 3010.6 503 895.7 ST 854.0 5R 1125.9 55 1515.0
RRT .9518 RRF -.9998 RTF -_9515 CRT .9901CRS .9994 C$T .9943
$QB 3551.1 R23 -.0861 R13 -.9961 LSA 2069.5 Mgk 97.3 SSk 5.7
SGI 3516.5 562 494.3 THA 58.54 ELI 1409.9 EL2 95.7 ALF 52.89
LAUNCH DATE DEC 3 1968 FLIGHT TIME 164.00 ARRIVAL DATE MAY 16 1969
HELIOCENTRIC CONIC DISTANCE 433.433
RL 147,45 LAL -.00 LCX. 70.90 VL 27.784 GAL 4.75 AZL 89.11HCA 187.43 SMA 129.08 ECC .16404 IN(: .8883 Vl 30.216
RP 108.65 LAP -.11 LOP 258.33 VP 37.613 GAP -2.51 AZP 90.88 TAL 154.57 TAP 342.00 RCA 107,90 APO 150.25 V2 34.878
RC 67.196 GL 6.81GP 26'99 ZAL 45.16 ZAP 59.61ET$ 344.84 ZAE 154.67 ETE 73.63 ZAC 106.72 ETC 156.05 CLP -55.41
PLANETC_ENTRIC COHIC
C3 13.079 VHL 3.6t6 DLA 16.43 RAL 21.67 FAD $567.5 V'EL 11.596 PTH 2.03 VHP 3.631 DPA 30.82 RAP t0.03 (CC 1.2152
LNCH AZMTH LNCH TIME L-! TIME fNJ LAT
90.00 5 47 41 2655.27 -27.26
90.00 22 10 21 4224.25 .82
100.00 7 18 16 2383.15 -28.45
100.00 23 22 27 3991.$t 1.87
110.00 8 48 58 2085.63 -31.$3
llO.OO 0 14 11 3841.89 4.54
DIFFERENTIAL CCRRECTION$
TDE -.4033 TRA -.8811 TC3 .0701BAU .1970
ROE -.5219 RRA-I.1381RC3 1.1243 FAU .11567
FOE 5.8042 FRA 7.5807 FC3-7.6697 88P 9002
BOE .6596 BRA 1.4593 BC3 1.1265 FSP -3993
INJ LC_IG INJ RT ASC |NJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG
71.34 24i.48 97.98 6 31 56 Z055.3 -25.87 62.93
173.33 238.37 61.69 23 20 46 3624.3 -2.97 1645.70
49.65 241.28 99.60 7 57 59 1763.1 -26.85 41.22
155.65 235.78 60.16 24 28 59 3391,6 -2.11 149.13
27.83 240.53 103.95 9 21 44 1485.6 -29.29 19.34
142,63 234.12 56.08 1 18 13 3241.9 .06 136.41
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
$GT t590.3 SGR 2208.8 SG3 t292.8 ST 773.9 SR 1001.1 55 2228.6
RRT .9410 RRF -.9995 RTF -.9395 CRT .9997 CR$ .9991 CST .9989
SGB 2721.7 R23 -.1188 R13 -.9924 LSA 2562.3 MSA 46.6 SSA 13.4
SG1 2685.5 $02 442.6 THA 54.78 ELI 1265.3 EL2 13.7 ALF 52.30
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LAUNCH DATE DEC 3 196_ FLIGHT TIE 166.00 ARRIVAL CATE MAY J_ 1969
HELIOCENTRIC CONIC DISTANCE 44|.873
RL 147.45 LAL -.OO LOL 70.90 VL 27.802 GAL 4.68 AZL 88.36 HCA 190.60 SMA Izg.zo ECC .16272
RP 108.68 LAP -.30 LOP 261.50 VP 37.617 GAP -2.06 AZP 91.62 TAL I54.57 TAP 345.17 RCA I08.18
RC 69.360 GL 12.55 GP ZO.4Z ZAL 46.ZI ZAP 62.49 ETS 350.85 7AE J61.43 ETE 76.51 ZAC 107.90
PLANETOCENTRIC CONIC
C3 13.368 VHL 3.656 DLA 21.71RAL J9.28 RAO 6567.5 VEL 11.608 PTH 2.03 VHP 3.320 OPA 24.18
LNCH AZMTH LNCH TIE L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZMTH IN! TIME PC) CST TIM
90.00 4 40 25 2875.29 -28.32 87.33 241.52 90.06 5 28 20 2275.3
90.00 22 58 33 4013.72 -5.94 161.55 235.79 62.26 24 5 27 3413.7
IO(3.OO 6 16 55 2564.10 -29.83 64.40 241.49 91.97 6 59 39 1964.1
100.00 0 8 4(3 3_0.15 -4.61 14§.13 235.06 60.43 I 12 0 3200.2
110.O0 7 56 52 2251.39 -33.57 40.31 841.15 96.84 8 34 24 1651.4
liD.D0 O 45 12 3685.62 -1_42 134.46 233.08 55.84 ] 46 38 308§.6
INC 1.6425 VI 30.216
APO 150.23 V2 34.867
ETC 158.71 CLP -60.47
RAP 11.64 ECC 1.2200







DIFFERENTI*L CORRECTIONS MI0-COURSE EXECUTION ACCURACY
TOE -.3293 TRA -.6868 TC3-.0817 BAU .1573 SGT 1269.6 SGR 1775.7 SG3 1539.0
ROE -.47|8 RRA -.8786 RE3 .8761 FAU .13480 RRT .9J37 RRF -.9987 RTF -.9112
FOE 5.Z509 FRA 8.5672 FC3-8.7298 BSP 7307 SG8 2|82.9 RZ3 -.J406 RJ3 -.9888
BDE .5754 8RA 1.1152 Be3 .8799 FSP -4719 SGJ 2|40,5 SG2 427.9 THA 55.25
FLIGHT TIME 168.00
HELIOCENTRIC CONIC DISTANCE 448.29'_
RL |47.43 LAL -.(30 LOt. 70.90 VL 27.817 GAL 4.65 AZL 87.95 HEA 193.78 SMA 129.3I ECC .16167
RP 108.72 LAP -.49 LCP 264.67 VP 37.619 GAP -J.62 AZP 91.98 TAL I54.54 TAP 348.32 RCA 108.40
RC 71 .560 GL 15.63 GP 16.6! ?AL 46.98 ZAP 66.78 ETS 354.53 ZAE 165.47 ETE 85.21 ZAC 107.54
PLANETOCENTRJC CONIC
C3 13.608 VHL. 3.689 OLA 24.53 RAL I7.94 RAD 6567.5 VEL Jl.619 PTH 2.04 VHP 3.132 0PA 19.91
LNCH A2'_NTH LNCH TJlAE L-I TIME IN! L.AT IN! ICING IN! RT ASC IN! A2'NTH IN! TIME PC) CST TIN
90.00 3 54 16 3023.30 -27.85 9_.J2 24j.37 84.67 4 44 40
90.00 23 34 0 _873.44 -10.30 J53.56 2}6.09 63.48 24 38 33
IO0.O0 5 }6 52 2692.49 -29.75 73.94 24J.53 86.95 6 21 45
1130.00 O 38 0 }679.48 -8.62 J38.4J _35._ 61.27 ! 39 20
110.OO 7 26 19 2350.07 -34.JJ 47.97 241.56 92.34 8 5 29
110.00 I 5 3 3594.67 -4.89 129.71 232._'_ 56.13 2 4 57
DIFFERENTIAL CCRRECTIONS NID-CCUR_EZ EXECUTION ACCURACY
TOE -,2126 TRA -,4879 TC3 -,2470 BAU ,|413 SGT 914.4 SGR J_R_2.0 S(,3 |719.7
ROE -.4J36 RR'A -.7288 RC3 .7363 FAU .J4941 RRT .837J RRF -.9972 RTF -.8323
FOE 6.3291 FRA 9.2677 FC3-9.5036 8._ 5952 .S_ 1758.5 R23 -.1471 R13 -.9863
BOE .4651 BRA .877l 8C3 .7766 FSP -5315 SGI 1702.1 S_2 44I .5 THA 60.83
LAUNCH DATE DEC 3 l_
ORBIT DETERMINATION ACCURACY
ST 622.2 SR 862.9 S$ 2668.7
CRT .9984 ORS .9984 CST .9939
LSA 2871.8 MSA 78.2 SSA 9.6
ELI I063.4 EL2 28.8 ALF 54.22
ARRIVAL DATE NAY _O J969
INC 2.0533 Vl 30.216
APO 150.21 V2 34.858
ETC 160.58 (LP -65.70
RAP 1!.54 ECC 1.2240








ST 414.2 SR 743.2 SS 2954.8
CRT ,9920 CRS .9971 CST .9800
LSA }073.3 MSA 96.7 SSA 9.1
ELI 849.6 EL2 45.7 ALF CO0.97
LAUNCH DATE DEC 3 1968 FLIGHT TINE 170.00 ARRIVAL OATE MAY Z? 1969
HELIOCENTRIC CONIC DISTANCE 454.689
RL 147.45 LAL -.OO LOL 70.90 VL 27.829 GAL 4.64 AZL 87.69 HCA 196.95 SHA 129.39 ECC .16087 INC 2.3127 vI 30.216
RP IO8.74 LAP -.67 LOP 267.84 VP 37.619 GAP -1.19 AZP 92.21 TAL 154.48 TAP 35J.43 RCA 108.58 APO 150.21 V2 34.848
RC 73.792 GL 17.54 GP 14.10 ZAL 47.50 ZAP 71.74 ETS 356.99 ZAE |67.64 ETE J00.37 ZAC 106.37 ETC 162.00 CLP -71.15
PLANETOCENTRIC CONIC
C] ]3.798 VHL 3.715 DLA 26.29 RAL J7.1J RAO 6567.5 VEL Jl.627 PTH 2.04 VHP 3.003 DPA 16.70 RAP 10.59 EC( 1.2271
LNCH AZMTH LNCH T?ME L-I TIME IN! LAT IN! LONG IN! RT ASC |NJ A_TH IN! TIME _ CST T|M TNJ 2 LAT IN! 2 LONG
90.00 3 16 44 3143.10 -26.80 106,73 241.06 80.48 4 9 7 2543.1 -27.84 98,21
90.00 O 8 52 3759.71 -13.67 146.9! 236.72 64.96 I lJ 32 3159.7 -16.94 139.75
1OO.OO 5 6 51 2788.06 -29.20 80.99 241.45 83.28 5 53 19 2188_1 -29.82 72.24
lOO.OO 1 I 25 3589.98 -11.50 133.33 235.62 62.22 2 J 15 2990.0 -J5.I3 126.42
liD.DO 7 5 16 2417.56 -34.18 53.2A 241.83 89.22 7 45 34 1817.6 -33.9I 44.00
126.46 233.04 56.49 2 18 23 2933.2 -11.56 120.08
MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
5_T 587.0 S(;R ]_07.2 St-,3 !859.6 ST I76.1SR 642.2 SS 3155,1
RRT .5489 RRF -.9948 RTF -.5378 CRT .906J CRS .9949 CST .8597
SGB I432.9 R_3 -.1084 R13 -.9889 LSA 3222.7 MSA 109.1 SSA 9.3
SG! !352.J SG2 474.3 THA 74.|§ EL1 662.0 EL2 72.3 ALF 75.88
liD.DO J 19 30 3533.24 -7.21
OIFFERENTIAL CORRECTIONS
TGE -.0653 TRA -.2791 TC3 -.4337 BAU .|434
R_E -.3591 RRA -.6293 RC3 .6455 FAU .16116
FDE 7.1682 FRA 9.8058 F(-!O.|118 BSP 474!
BO£ .3650 BRA .6884 BE3 .7776 FSP -5817
LAUNCH DATE DEC 3 J_
HELIOCENTRIC CONIC
RL 147.45 LAL -.00 LOL 70.90 VL 27,839 GAL
RP 108.77 LAP -,86 LCP 271.0(3 VP
RC 76.053 GL 18.83 GP 12.29 7AL
PLANE TOCENTRIC CONIC
C3 13.967 VHL 3.737 OLA 27.50 RAL
FLIGHT TIME 172.00
DISTANCE 46j ,065
4.63 A2'L 87.51 HCA 200.12 _A
ARRIVAL DATE MAY 24 1969
37,618 GAP -.76 AZP 92,34 TAL
47.83 ZAP 77.09 ETS 358,74 ZAE
LNCH AZMTH LNCH TIME L-I TIME IN! LAT
gO.OO 2 40 28 3259.40 -25._
90.00 0 40 58 3648.73 -16,76
100.00 4 42 13 2866.88 -28.43
1{30.00 I 21 53 3516.49 -13.1_
110.OO 6 49 44 2467.84 -34.06
110.00 1 30 52 3488.29 -8.89
OIFFERENTIAL CORRECTIONS
TOE .lOS5 TRA -,05_9 TO3 -,6396 BAU .J609
ROE -.3086 RRA -.5560 RC3 .5774 FAU .16967
FOE 7.8163 FRAIO.L_065 FC-10.5174 8SP 3765
BOE .3261 BRA .5592 BE3 .8617 FSP -6206
129.46 ECC .16033 INC 2,4918 Vl 30.216
154.38 TAP 35A.51RCA 108.70 APO 150.22 v2 34.839
!67.95 ETE 119.53 ZAC 104.70 ETC 163.11CLP -76.7_
16.59 RAO 6567.5 VEL II.634 PTH 2.04 VHP Z.913 OPA 14.05 RAP 9.14 ECC 1.2299
IN! LONG IN! RT ASC "IN! A2'IATH IN! TIH_ PO CST TIM IN! 2 LAT IN! 2 LONG
1J4,88 240.61 76.69 3 34 47 2659.4 -26.81 106.57
J40.LP'_ 237,62 66.84 J 41 47 _048.7 -19.76 132.83
86,72 241.34 80,36 5 30 0 2266.9 -29,47 78.07
129.09 236.19 63.22 2 _ 30 2916.5 -17.28 122.03
57.16 242.07 86.9| 7 30 5Z 1867.8 -34.11 47.91
124.07 233.3l 56.86 2 29 0 2888.3 -13.19 117.61
HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 515.2 SGR 1154.7 SG3 1963.8 ST I65,3 SR 554.2 55 3297.1
RRT -.3083 R1RF" -._II RTF .3306 CRT -,7396 CRS .9914 CST -.8205
SG8 1264,5 R"_3 .0423 RI3 -.9906 LSA 3345.3 MSA 118.5 SS_ 9.6
SGI 1|67.9 SC,2 484.6 THA 99.48 ELI 568.0 EL2 108.6 ALF 102.92
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LAUNO4 DATE DEC 3 1468
HELIOCENTRIC (ONIE
RL 147,,45 LAL -.00
RP |08,80 LAP --1,04
RC 78,340 GL 19,75
PLANE TOCENTR IC CONIC
(5 14.135 VHL 3.760
LN_ AZMTH U_(H Tllul_
98.00 I _ 47
9E.00 I 5£ 9
iO0.O0 4 20 29
IOO.OO I 41 8
110.00 6 37 50
110.00 | 40 16
FLIGHT TIN[ 174,00 ARRIVAL DATE NAY 26 1969
DISTANCE 467.420
LOL 70.90 VL 27.846 GAL 4.64 AZL 87.38 PiCA 203.29 SI4A 129.51 E(( .16004 IN(: 2.624J vl 50.216
LOP 274.17 VP 37,616 GAP -.34 AZP 92.41 TAL 154.26 TAP 357.55 RCA I08.79 APO 150.24 V2 34.931
GP 10.89 ZAL 4B.OZ ZAP 82.64_ ET$ .04 ZA_ J66.53 ETE 1_.99 ZAC IOE,73 ETC 164.00 (LP -82.53
0LA 28,38 RAL 16,28 RAO 6567,6 VEL 11,64I PTH 2,04 VHP 2,855 OPA JI,TI RAP 7,40 ECC 1.2326
L-I TINE IN| LAT IN| LCNG IN| RT ASC IN| AZNTH IN| T|NE PO CST TEN IN| Z LAT IN| Z LONG
3510.76 -21.53 132.09 239.39 71.05 2 21 18 2910.8 -23.92 124.22
3402.65 -21.52 I24.17 239.39 _ 71.04 2 52 51 2902.6 -23.91 116.31
_37.44 -27.$2 9|.77 241.23 77.85 5 9 26 2337.4 -E8.92 83.25
3451.20 -15.76 125.24 238.g0 64.27 2 38 40 285J .2 -19.10 118.03
2507.47 -33.87 60._4 242.33 85.09 7 J9 38 J907.5 -34.I8 5! .O1
3453.93 -10.16 122,_ 233.68 57.19 2 37 50 2853.9 -J4.42 115.70
DzIrFERENT|AL CORR1ECTIO¢S
TOE .2933 TRA .1671 TC3 -.8588 B,_J .I_OI
ROE -,260I RRA -,4968 RE3 ,_,_kJ FAU .I7559
FOE 8,2589 FRA|O.4440 FC-10.7546 BSP 3_1
BE( ,3920 BRA ,5241 BE3 1,0059 F.SP -.._504
LAUNO4 DATE OEC 3 1968
HEL ICCENTRIC CON]_C
RL J47,45 LAL -,00
RP JOB.B2 LAP -1.2J
RC 80,651 GL _0.42
P1.ANET(XENTRIC CONIC
E3 14.316 VHL 3.784
LNO_ 42_41H LW.PI TIME
83,22 0 42 49
96.78 2 34 53
i00.00 3 59 41
I00.OO 2 0 42
110.00 6 _ 33
I10.OO I 48 19
oBrFERENTIAL O3R/_CTION$
TOE .49e5 T_A '3_e_ TC3:1 .o55o s_ ._
-,1140 RRA -.4474 RC3 .47_8 FAU .17750
F0E 8.5206 FR410.5336 F(-I0.7339 BSP 3790
.5369 8RA .5995 BE3 I.J847 F$P -6648
MID-COURSE [_ECUTION kCCURACY
SGT 937,O SGR I02S.O .%3 Z0_._.b
RRT o.79_5 RRF -.g857 RTF .8186
,%6 1324.I t_3 .J856 RJ3 -.9700
,%1 1256,8 ._ 416,7 THA 127.75
FLJGPIT TD4_ 176.00
0ZST_NC_47_.752
LOL 70.90 VL 27.951 GAL 4,67 A2L 87.27 _ 206,46 _4A |29.55 ECC .15998
[.OP Z77.34 VP 37.61_ GAP .0_ A_ _.44 TAL |54.09 TAP .55 RCA |08.82
GP 9.7_ ZAI. 48.|0 ZAP 88.34 ET$ |.03 ZA[ 163.91 ETE 149.6t Z_C IO0.60
DLA 2<)_05 RAL 16.J_ RAO 6367.6 V1EL J I.649 PTH Z.03 VHP 2.8_80PA 9.59
L-I TINE INJ I.AT INJ _ INJ RT /iS(: INJ A214TH INJ TINE PO CST TIN
_O,71 -21,96 _41.7_ 239.6Z 70.48 I 43 3O _040.7
3_78._1 -EJ .94 |I_._ _._| 70,47 3 _9 31 2678,3
3_.1I -17._9 1_1.44 237.7'4 65.43 Z 57 I0 2788,J
2539,95 -33,65 62,75 142,65 83,6_ 7 IO 53 J938,9
34R7.0_ -11.15 120.77 234.t3 57.48 2 45 _ _7.1
MIO_ E_CUTION ACCURACY
SGT I_06.9 SGR 913.9 SG3 Z054.7
RRT -.8983 RRF -,9777 RTF .9_01
1594,8 f_3 .1.$M RI3 -.9670
SG| t558.9 .%Z 336.6 1'HA I46.07
ORBIT OETERNINATION ACCURAC_
ST 455.8 _ 473.1SS 3382.1
CRT -.9266 CRS .9655 CST -.9766
LSA 3443.0 M_ 126.2 SSA 9.9
ELI 644.8 EL2 125,8 kkF 133.84
ARRIVAL DATE NAY 28 1969
II_ 2.7259 vJ _0.2J6
APO 150.27 V2 34.824
ETC 164.71 CLP -88.32
RAP 5.51ECC 1.2356








ST 774.4 SR 399,0 55 3425.1
CRT -,9390 (,RS ,9756 CST -.9915
LS_ 353J.7 NSA 132.7 SSA J0.2
ELI 861,4 EL2 1_3,2 ALF |§3.60
LAUNCH 0_TE 0EC 5 1969
_LIOC[NTRIC CONIC
RL 147.45 LAL -,£30
RP 108.84 LkP -1.39
RC 82,981GL 20.91
PLANET_ENTRIC CONIC
C3 14.519 VHL 3.810
LNO4 _('ZH_" LN(H TINE
81.10 0 25 56
96.9O 2 51. 34
100,00 3 36 49
I00.00 2 23 22
110.O0 6 21 ]8
110.00 1 55 22
FLIGHT TIN_ 178.00 kRRIVAL OATE NAY 30 1969
01STANCE 480.062
LOL 70.90 VL 27.854 GAL 4.71AZL 87.|9 P_C.A
LOP 290.50 VP 37,608 GAP ,49 AZP 92.44TAL
GP 8.78 ZAL 48.08 _AP 94.02 ET$ 1.79 ZAE
209.65 ._44 |29.57 EC( .160J6
J53,89 TAP 3.52 RCA 108.81
160.65 ETE 157.97 ZAC 98,45
INC 2.8075 Vi 30.2i6
APO 150.32 V_ 34.816
ET( 165,Z5 CLP -94.06
OLA 29.57 RAL 16.10 RAD 6567.6 VEL II.659 PTH 2.05 VHP 2.828 OPA 7.64
L-I TINE IN| LAT IN| LONG IN| RT A_ IN| AZMTH IN| TIME PO CST TIN
3697.76 -22.26 146.12 239,95 ?0.01 1 27 34 3097.8
3227.52 -22.25 111.57 239.95 70.00 3 45 21 2627.5
3082.75 -25.04 101.85 240.97 73.11 4 29 12 2482.8
3317.76 -|9.53 117.11 238.B0 66.9J 3 18 39 2717.8
2567.28 -33.43 64"785 243.05 82.40 7 4 5 1967.3
3406.00 -11.92 |J9.62 234.66 57.7_ 252 8 2806.0
RAP 3.58 ECC 1,2590








TOE .6958 TRA .6310 TC3-1._098 BAU .2679
ROE -.J689 RRA -.4036 RC_ .4352, F_U .J7705
FOE 8.5716 FR410.4463 FC-10.557I BSP 498g
_)E .7160 BRA .7491 BE3 1._)02 FSP -6710
MI0-COUR_ EXECUTION ACCURACY
_T IB1J.4 _ 813.3 ,%3 2038_2
RRT -,9_18 RRF" -._I RTF .96_I
SC_ 1985.6 R23 .I386 RI3 -,9748
S_I 1964.2 S¢2 290,7 THA 156.98
ORBIT OETERNINATION ACCURACY
ST 1096.7 SR 329.2 5$ 3416.6
CRT -.9264 CRS .9578 CST -.9955
LSA 3600.7 MSA I_8.5 554 10.4
EL1 lI_q_.8 EL2 119.4 ALF 164.28
LAUNCH DATE DE(: 3 1_8 FLIGHT TII4_ |B0.O0 ARRIVAL DATE JUN I 1969
H_LIC_ENTRI( CONIC
RL 147.45 LAL -.00
RP 108.86 LAP -1.36
RC 85.328 GL 21.25
PLANE T_ENTRIC CCN|C
C3 14.752 VHL 3.841
LNO_ A_4TH LNC_ TD4E
79.71 0 _5 37
Z00.29 3 2 33
79.71 0 15 37
100.29 3 2 33
II0.O0 6 lfl 42
110.00 2 I 39
DISTANCE 486.35|
LQ. ?0.90 VL 27.855 GAL 4.76 A2L 87.13 H_
LOP 283.66 VP 37.60_ GAP .89 A?P 92.42 TAL
GP 7.94 ZAL 47,98 ZAP _KJ.59 ET$ 2.38 Z_
212.80 SNA 129.57 ECC .J6057
153.65 TAP 6.45 RCA 108.77
157.14 ETE J63.47 ZAC 96.32
0LA _9.98 RAL 16,18 RA0 6567.6 _EL 11.668 PTH 2.05 VHP 2.854 0PA 5.86
L-J Tf_ IN| I_T IN| _ IN| RT AS( IN| 4214TH IN| TIN_ PO (ST TIN
3735.35 -L_.47 148._ 240.40 _.6i I 17 52 3135.3
3196.99 -_.46 109.38 240.40 69.E0 3 55 50 2597.0
3735.35 -2"_.47 148.99 240.40 69.61 I 17 52 3135.3
3196.99 -22.46 109.38 _40,40 69.60 3 55 50 2597.0
2590.72 -33.20 66,64 245.54 81._ 6 58 53 i990.7
3389,61 -12,51 118,72 23_,27 57;93 2 58 8 2789,6
IN(. 2.6745 Vl 30.216
APO |50.38 V2 34.810
ETC 165.66 CLP -99.68
DIFFERENTIAL CORreCTIONS
TOE .8985 TRA .8(d33 TC3-1.5258 BAU .3|J0
-.12_0 RRA -.3653 RE3 .3878 FAU .17324
FOE 9,4572 FRAIO.2186 FC-10.1669 BSP 62B8
BOE .9O73 BRA .9346 BE3 1.5768 FSP -6_2
RAP 1.7I ECC 1.2428








ST |412.6 SR 266.5 SS 3372.6
CRT -,8929 _RS ,9244 CSr -.9971
LSA ]665,3 N$A I43,8 $54 I0,6
ELI J432.6 EL2 118.3 ALF J70.37
MI0-COJR_ EXECUTION ACCURACY
$GT 23J_.4 _ 724,2 $G3 19_8.9
_T -.9193 RRF -.9495 R1T" .9778
Sr_ 2426.9 _3 .09_2 R13 -,9816
$GI 2411.4 .%2 273.7 THA 163.75
r
338
JPL TM 33-9,9 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69J
LAUNCH 0ATE DEC 3 1966
HELIOCENTRIC CONIC
RL 147.45 LAL -.OO
RP 106.66 LAP -1.72
RC 67.691GL 21,48
PLAN[TOC[NTRIC CONIC
C3 15.018 VHL 3.875
LNCH A?HTH LNCH TIIME
78.72 0 B 55
I01.28 3 10 42
76.72 0 8 f15
lOl.2B 3 10 42
l|O.O0 6 11 _0
110.00 2 7 17
FLIGHT TIME 182.00 ARRIVAL 0ATE JUN 3 1969
0ZSTANCE 492.618
LOL 70.90 VL 27.854 GAL 4.82 kZL 87.07 PICA
LOP 266.82 VP 37.597 GkP 1.29 AZP 92.37 TAL
GP 7,19 ZAL 47.81 ZAP 104.98 ETS 2.84 Z_
0LA 30.31R4L








TOE !.0955 TRA 1.0837
ROE -.0855 RRA -J317
FOE 8.2026 FRA 9.8773
BOE 1.098B 8RA 1.1333
LAUNCH DATE OEC 3 1968
TC3-1.7267 BAU .3543
RC3 ,3640 FALl .16679
FC3-9.6153 BSP 7786
8C3 !.7647 FSP -6468
215.96 SHA 129.57 ECC .16120 INC 2.9309 VJ 30.216
153.38 TAP 9.34 RCA 108.68 APO 158.45 V2 34,804
153.58 ETE 167.19 2AC 94.35 ETC 165.95 CLP-_05.10
16.36 RA0 6567.6 VEL !1.679 PTH 2.85 VHP 2.903 0PA 4.26 RAP 359.98 ECC 1.2472
ZNJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO C$T TIM INJ 2 LAT |NJ 2 LONG
151.11 240.95 69.26 I 11 38 3163.0 -25.23 143.25
107.98 240.95 69.25 4 3 39 2577.4 -25.21 J00.13
151.11 240.95 69.26 1 II 38 3163.0 -25.23 143.25
107.98 240.95 69.23 4 3 39 2577.4 -25.21 100.13
68.19 244.12 80.47 6 35 I 2011.1 °33.95 59.09
118.04 235.95 58.09 3 3 35 2777.2 -17.08 111.36
HIO-C(X)RS( EXECUTION ACCURACY ORBIT 0[TERI4INATION ACCURACY
_T ?JJ03.3 SGR 646.7 SG3 1910.1 ST 1713.1 SR 212.3 SS 3298.4
RRT -.gO_7 /_F -.9263 RTF .9844 CRT -.8245 CRS .8595 CST -.9979
_76.9 R_3 ._80 R13 -.0860 LSA 3719,8 MSA 148.7 SSA 10.8
_1 2_64.0 SG2 272.4 THA 168.13 ELI 1722.1 EL2 119.5 ALF 174.14
HELICCENTRIC CONIC
RL 147.45 L&L -.00
RP 108.90 LAP -1.88
RC 90.065 GL 21.62
PLANETO(ENTRIC CONIC
C3 15.322 _ 3.914
LNCH 42'NTH LNCH TZI4E
77.99 0 4 36
102.01 3 17 i0
77.99 0 4 36
102.01 3 17 IO
110.00 6 8 32
110.00 2 12 24
01rFER[NTIAL CORR_.CTIONS
TOE 1.28_3 TRA 1,2_J2 TC3-1.g074 BALI .3966
ROE -.0476 RRA -,3023 RC3 .3337 F/UJ .15828
_0£ 7.8445 FRA 9.4523 FC3-8.9432 8SP 9_83
BOE 1.2842 8RA 1.3339 BC3 1.9363 FSP -6213
FLIQ'_T TIM[ |84.00 ARRIVAL DATE JUN 5 1969
01 STANCE 498.863
LOt. 70.90 VL 27.852 GkL 4.90 A2'L 87.02
LOP 269.99 Vp 37.590 GAP 1.69 AZP 92.31 TAL
GP 6.52 ZAL 47.56 ZAP 110.13 [TS 3.19 ZAr
219.12 SMA 129.55 £CC .16206 INC 2.9793 Vl 30.216
153.06 TAP 12.19 RCA 108.55 APO 130.54 v2 34.799
150.12 ETE 169,77 2AC 92.60 ET( 166.14 CLP-110.27
OLA 30.56 PAL 16.63 RAg 6567.6 ',/EL 11,6_ PTH 2.06 VHP 2.975 OPA 2.83 RAP 358.44 ECC 1.2522
L-I TIM[ INJ IJT INJ LO4G INJ RT ASC INJ A2NTH INJ UME PO (ST TIM INJ 2 LAT _NJ 2 LONG
3784.61 -_.68 132.76 241.61 68.94 1 7 40 3184.6 -25.34 144.91
3164.72 -L>Z.67 107.06 241.60 68.93 4 9 55 2564.7 -25.33 99.22
3784.61 -_.68 152.76 241.61 68,94 1 7 40 3184.6 -25.34 144.91
3164.72 -22.67 107.06 241.60 68.93 4 9 35 2564.7 -25.33 99.22
2628.96 -32,77 69.55 244.BO 79.69 6 32 21 2029.0 -33.85 60.47
3368.37 -13.2/t 117.35 2_HLTO 38.21 3 8 33 2768.4 -17.39 110.85
NIO-C, CX_S[ EX[CUTIC]q ACCURACY ORBIT OETERRINAT|ON ACCURACY
SGT 3_61,3 E_R 580.7 $63 1810.4 ST 1992.4 SR 169.4 SS 32OI.8
RRT -,8744 Rm r -.8947 RTF .9879 CRT -.6917 ER$ .7324 CST -.9983
5C_B 3312.6 _3 .0506 R13 -.9887 LSA 3771.7 HSA 153.2 SSA IO.9
_,1 331XL9 _2 278.4 THA 171.09 EL1 1995.8 EL2 122.1 ALF 176.62
LAUNCH OATE 0EC 3 1966 FLIGHT TIN([ 186,00 ARRIVAL DATE JUN 7 1969
HELIO(ENTR|C CONIC
RL 147.45 L4L -.O0
RP 108.91 LAP -2.03
RC 92.449 GL 21.68
PLANETOCENTR|C CONIC
C3 15.669 VHL 3.958
LNCH AZMTH LNCH TIME
77.45 0 2 3
102.55 3 22 31
77.45 0 2 3
102.55 3 22 31
110.OO 6 6 41
110.00 2 17 3
OIFFERENTIAL CORRECTIONS
TOE 1.4616 TRA 1.5080 TC3-2.0611 8AU .4_3
R13E -.0127 RRA -.2773 RC3 .3061FAU .14786
FOE 7.4273 VRA 8.9858 FC3-8.1695 8SP 10692
BOE 1.4616 BRA 1.5333 BE3 2.0837 FSP -5875
LAUNCH OATE _EC 3 1_
0ISTANCE 505.085
LOL 70.90 VL 27.847 G*L 5.O_ AZL 86.98 HCA 222.29 SM* 129.52 £CC .16313 INC 3.0216 VI 30.216
LOP 293.15 VP 37.583 GAP 2,09 AZP 92.24 TkL 152.71 TAP 15.OO RCk 108.39 kPO 150.65 V2 34.795
GP 5.95 ZAL 47.25 ZAP I15.00 ETS 3.46 ZAE 146.84 ETE 171.60 2AC 91.10 ETC 166.26 CLP-115.15
0LA 30.76 RAL 16.98 RAO 6567,6 VEL 11.707 PTH 2.06 VHP 3.067 DP* 1.59 RAP 357.13 ECC 1.2579
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2_4TH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG
3_02.14 -22.70 154.08 242.36 68.66 1 5 25 3202.1 -25.39 i'46.25
3157.29 -22.68 106.51 242.36 68.64 4 15 8 2557.3 -25.38 98.68
38Q2.14 -_.70 154,O8 242.36 68.66 I 5 25 3202.1 -25.39 146.25
3157.29 -22.68 106.51 242.36 68.64 4 15 8 2557.3 -25.38 98.68
2644.70 -32.58 70.73 245.59 79.02 6 50 46 2044,7 -33.75 61.69
3362.72 -13.48 117.24 237.53 58.29 3 13 6 2762.7 -17.58 110.52
NID-CCURSE EXECUTION ACCURACY ORBIT DETERt4INATION ACCUR_C_
SGT 36_6.5 SGR 526.5 SG3 1698.6 ST 2249.1 SR 141.5 $S 3093.3
RRT -.83_O RRF %8534 RTF .9899 CRT -.4585 CR$ .3034 CST -.9985
SGB 3723.9 R_3 .0397 RI3 -.9903 LS_ 3823.9 MSA 157.5 SSA 11 .I
SGI 3712.8 SG2 _87.7 THA 173.16 ELI 2250.0 EL2 125.7 ALF 178.34
FLIGHT TINE 188.00 ARRIVAL DATE J_ 9 1969
H[LI(XENTRIC CONIC
RL 147.45 LAL -.00
RP 108.92 LAP -2.18
RC 94.840 GL 21.67
PLANETO_._NTRIC CONIC
C3 16.063 _ 4,008
LNO_ A2_4TH LNCH TIME L-I TIME INJ LAT
77.05 0 0 52 3816.69 -L_'Z.6_
102.95 3 27 6 3153.79 -LP_.65
77.05 0 0 52 3816.89 -2"d._
102.95 3 27 6 3153.79 -22.65
110.00 6 5 52 2658.62 -32.39
110.00 2 21 16 3360.06 -13.38
OIFFERENTIAL CO_CTION$
T0£ !.6266 TRA 1.7080 TC3-2.1910 8AU .4744
ROE .O!99 RRA -.2556 RC3 .2823 FALl .13710
FOE 6.9632 FRA 8.4880 FC3-7.3890 8,%° 12030
BOE 1.6268 BRA 1.7270 Be3 2.2091FSP -5521
01STANCE 511,285
LOL 70.20 VL 27.842 GAL 5.11 A2'L 86.94 h_A 225.45 S_A 129.48 ECC .16443 IN( 3.0589 V= 30.216
LOP 296.31 VP 37.573 GAP _,48 AZP 9"Z.|3 TAL 132.32 TAP 17.77 RCA 108.19 APO 150.77 V2 34.791
GP 5.40 2AL 46.88 ZAP 119,57 ET$ 3._8 Z_E 143.78 ETE 172.93 2AC 89.88 ETC 166.33 CLP-I19.72
0LA 30.91RAL 11.41RAO 6367.6 VEL 11.724 PTH
INJ LONG INJ RT A_ INJ A2_4TH INJ TIME
155.17 243.LP4 68.39 1 4 29
106.24 243.L_'4 68.38 4 19 39
153.11 243.L_ 68.39 1 4 29
IO6.24 243.22 68.38 4 19 39
71.77 246,48 78.42 6 50 10
117,09 2_.43 58.32 3 17 16
HI_-C{_E EXECUTION ACCURAC_
_T 4073,3 _ 483,1 SG3 1579.5
RRT -.7843 RRF -._17 RTF .9911
4101.8 _3 .0326 R13 -.9913
SGI 4091.0 SG2 2_.4 THA 174.66
2.07 VHP "3.178 OPA .54 RAP 356.06 ECC 1.2644








ST 2477.8 SR 13J.1 $5 2971.5
CRT -.1332 CRS .1B33 CST -.9987
LSA 3867.8 MSA 161.6 55A 11.3
ELI 2477.8 EL2 129.9 ALF 179.60
339
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH 0ATE 0EC 3 2968 FLZGHT TIN[ JgO.O0 ARRIVAL DATE JUN lJ 1969
H_LIC_ENTRIC CONIC 0ISTANC[ 5|7.462
RL 147.45 LAL -.00 LC_. 70.90 VL 27.835 GAL 5.23 AZL 86.91HCA 228.61 SHA
RP 108.93 LAP -2.32 LOP 299,47 VP 37.567 GAP 2.88 AZP 92.05 TAL 151.89 TAP
RC 97.236 GL 21.60 6P 4.95 ZAL 46.45 ZAP 123.83 ETS 3.85 ZAE 140.97 ETE
PLAN[TOCENTRIC CONIC
C3 16.507 VHL 4.063 OLA 3|.02 RAL 17.90 RA0 6567.7 V£L ||.743 PTH 2.D7 VHP
LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT AS(
76.76 0 0 49 3829.48 -L_.58 156.08 244.17
103.24 3 31 5 3153.66 -L_'Z.57 106.19 244.17
76.76 0 0 49 3829.48 -_.58 156.08 244.17
103.24 3 31 5 3153.66 -22.57 106.@9 244,17
110.00 6 5 58 2670.96 -32.22 72.70 _47.48
l]O.O0 2 25 7 3360.18 -13.57 117.10 239.40
OIFFERENTIAL CORRECTIONS NI0-COURSIE EXECUTION ACCURACY
T0£ 1.7799 TRA 1.90|0 TC3-2.2946 8AU .5097 _T 44_0 _ 44g_7 ,$G3 I459.6
ROE .0501RRA -.2371RC3 .2613 FAU .12607 RRT -.7234 RRF -.7401RTF .9918
F06 6.4880 FRA 7.9889 FC3-6.6115 8,SP 13271 S(_ 4445.8 R23 .0277 R13 -.9919
80£ 1.7806 £kRA 1.9|57 8C3 2.3094 FSP -5153 SC,| 4435.0 _ 309._ THA 175.77
129.43 ECC .16596 INC 3.0924 Vl 30.216
213.50 RCA 107.95 APO 150.91 V2 34.786
173.91ZAC 88.94 £TC 166.35 CLP-123.97
3.505 DPA -.33 RAP 355.26 ECC 1.2717
IN| A214TH IN| TINE FO CST TIM IN| 2 LAT IN| 2 LON6
68.14 1 4 39 3229.5 -23.35 146.28
68.13 4 23 38 2553.7 -25.34 98.39
68.14 J 4 39 3229,5 -25.35 |48.2B
68.13 4 23 38 2533.7 -25.34 98.39
77.90 6 50 29 2071.O -33.55 63.72
58,32 3 21 7 2760.2 -17.66 110.38
ORBIT 0ETERflINATION ACCURACY
ST 2680.3 SR 136.8 SS 2845.2
CRT .1829 CRS -.|346 CST -.9988
LSA 3907.8 MSA |65.6 SSA Jl.4
ELI 2680.4 £L2 134.5 ALF ,54
LAUNCH DATE 0EC 3 19649 FLIGHT TZNE Jgz.D0 ARRIVAL DATE JUN 13 1969
HELIOCENTRIC CONIC
RL 147.43 LAL -.O0
RP 108.94 LAP -2.45
R_ 99.636 GL 21.47
PLANETOCENTRIC CONIC
C3 17.00'7 _ 4.J24
LN(H AZ]4TH LNCH TIM_
76,58 0 I 44
103.42 3 34 37
76.58 O 1 44
JO3.42 3 _4 37
XIO.O0 6 6 56
110.(30 2 28 35
0rSTANC£ 323.616
LOL 70.90 VL 27.826 GAL 5.37 A2'I_ 86.88 HCA _31.77 SHA 129.37 ECC .16771 INC 3.1226 VI 50.216
LOP 3(32.63 VP 37.359 GaP 3.28 AZP 9|.93 TAL I5J.43 TAP 23.20 RCA 107.67 APO 151.07 V2 34.786
6P 4.51ZAL 45.97 ZAP 127.78 ETS 4.00 ZAE J38.4| ETE 174.65 ZAC 68.28 ETC 166.36 CLP-127.9Z
OLA 3I.I0 RAL 10.46 RAO 6567.7 VEL II.764 PTH 2.08 VHP 3.447 0PA -1,O3
L-| TINC IN! L.AT INJ LONG INJ RT AS4C IN! A2'NTH IN! TIME PO CST TIN
3840.43 -LP'_.48 156.85 _45._2 67.9| I § 45 _240.5
3156,39 -LP2,44 106.34 245.22 67.89 4 27 13 2536.4
3840.45 -E'_.46 138.85 245.22 67.9J I 5 45 3240.5
3156.39 -22,44 106.34 245.LP'Z 67.89 4 27 J3 2556.4
2681.90 -32.06 73.31 248.fl9 71.45 6 5l 38 2081.9
3362.94 -I3.47 J17.25 240.44 58.28 3 24 38 2762.9
01FFERENTIAL CORR1ECTION$
TO6 1,92J5 TRA 2.0888 TC3-2.3722 8AU .5422
ROE .0782 RRA -.2213 RC3 .2426 FAU .115|I
ro£ 6.0193 FRA 7.5060 FC3-5.8394 BSP I4402
eOE 1.9231 8RA 2.1005 8C3 2,3846 FSP -4778
NZ0-COURS_ EXECUTION ACCURAC_
.%T 4737.2 ,_ 425.1 SG3 1343.O
RRT -.6546 RRF -.6706 RTF .9921
•_ 4756,2 R23 .0240 R13 -,9922
SG| 4745,4 SG2 320.8 THA |76.62
RAP 354.71ECC 1.2799








ST 2857_3 SR |53.! 5S 27J#.J
CRT .4||6 CRS -.3677 CST -.9988
LSA 3943.0 HSA 169.5 SSX 11.6
ELI 2858.0 EL2 139.5 ALF 1.27
LAUNCH 0ATE 0EC 3 1968
HELIOCENTRIC CONIC
RL |47.45 LAL -.DO
RP |0_.94 LAP -2.58
RC 102.038 GL 21.29
PLAN_TOC_NTR]C CONIC
C3 17.568 VHL 4.191
LNCH A_HTH LNCH TII_
76.48 0 3 3J
103.52 3 37 46
76.48 O 3 3|
103.52 3 37 46
110.OO 6 8 43
110.O0 2 3| 44
FLIGHT TII,_. 194.00 ARRIWL 0_TE
OISTANCE 529.746
LC_. 70.90 VL 27.6|7 GAL 3.53 AZL 86.85 HCA 234.94 SMA 129.30 [CC .|6970 INC 3.J507 V! _O._i6
LOP 305.79 VP 37.350 GAP 3.67 AZP 9|.81 TAL 150.93 TAP 25.86 RCA 107.36 APO 151.25 V2 34.784
GP 4.14 ZAL 43.44 ZAP 131.45 ETS 4.J3 ?AE 136.09 ET£ 175.22 ZAC 87.R9 ETC 166.35 CLP-131.58
0LA 31.14 RAL 19.08 RAO 6567.7 VEL I1.788 PTH 2.08 VHP 3.603 OPA -|.57 RAP 354.4l ECC I._891
L-I TII_ IN| LAT |NJ LCNG IN| RT ASC |NJ ATMTH _NJ T|H_ PC) CST T|M _NJ 2 LAT IN| 2 LONG
3850.15 -22.29 t57.51 246.36 67.68 l 7 4! 3250.1 -23.12 149.75
3i61.69 -22.28 106.67 246.36 67.67 4 30 _8 2561.7 -25.1J 98.91
3850.15 -22.29 157.51 246.36 67.66 l 7 41 3250.1 -25.12 149.75
3i6i.69 -22.28 106.67 246.36 67.67 4 30 28 2561r7 -25.11 98.91
2691.62 -31.91 74._3 249.79 77.04 6 53 35 2091.6 -33.36 65.30
33_.22 -13.28 117,54 241.54 _8.21 3 27 52 2768.2 -17.39 J10.84
JUN !5 1969
OIrFER_NTIAL CORRECTIONS H|O-COUR_ EXECUTION _CCURACY
TOE _.0325 TRA 2.2728 7C3-2.4256 8AU .3722 ,T/.,T 5018.1 S6R 407.8 $63 1232.0
R_ .1043 RRA -.2078 RC3 .22_8 _AU .J0438 _T'-._07 RRF -.5959 RTF .9923
FOE 5.5694 FRA 7.0482 FC3-5.1536 8SP |5440 SG_ 5034.6 R23 .0210 RI3 -.9923
BO£ 2.0552 8RA 2.28L:_Z Be3 2.4361 FSP -4417 ._,| _O23.7 $62 331.7 THA |77.29
LAUNCH OATE 0EC 3 J968 FLIGHT TINE |96.00
H_LI_CENTRIC CONIC OISTANCE 535.852
RL 147.43 LAL -.DO LOt. 70.90 VL 27.806 GAL 5.70 ATL 86.82 H(A _38.10 SHA
RP 108.95 LAP -2.70 LOP 308.96 VP 37.341 GAP 4.08 A2P 9|.68 TAL 150.39 T_P
RC 104.441 GL 21.06 GP 3.8I ZAL 44.86 TAP J_4,84 [TS 4.25 Z/_ 134.01 [TE
PLAN_TOC_NTRIC CONIC
C3 18.|93 VHL 4,266 OLA 31,14 RAL I9,73 RAO 6_87,7 VEL 11,814 PTH _,09 VHP
LNE.H AZMTH LN_H TINE L-I TIM_ INJ LAT |NJ LONG ZNJ RT ASC INJ ATNTH INJ TI_
76.46 0 6 2 3858.80 -22.08 138.07 247.59 67.46 I JO 21
J03.54 3 40 37 3|69.38 -22.07 107.16 247.59 67.43 4 33 26
76.46 0 6 2 3858,80 -22,08 138,07 247,59 67,46 I lO 21
I03.fl4 3 40 37 3169.38 -22.07 107.16 247.59 67.45 4 33 _6
!10.00 6 11 13 2'/'00.28 -3i.78 74.87 Z3I.I! 76.69 6 56 |6
110.OO 2 34 34 3375.89 o13.01 117,97 242.71 58.1| 3 3(] 50
DIFFERENTIAL CCR_CT_ONS M|0-COUR_ EXECUTION ACCURACY
TOE 2.1769 TRA 2.4576 TC3-2.4499 8AU .5981 S_T 5272.! _ 3_.4 SG3 1|29.0
ROE .1293 RRA -,J962 RC3 ,2102 FAU ,094J6 RRT -,5047 RRF -,5187 RTF ,9922
FOE 5,1536 FRA 6,6L_J_ FC3-4,4802 B._ 16316 _ 5287,0 R23 ,0183 RJ3 -.9923
BDE 2.1807 8RA 2.4654 8C3 2.4389 FSP -4052 ._.l 5_75._ S_ 342.0 THA 177.82
CRSIT 0£TERHINATION ACCURACY
ST 3010.3 SR 174.2 SS 2592.8
CRT .5569 CRS -.5173 C5T -.9989
LSA 3973.0 HSA 173.3 SSA 11,8
ELl 3011.9 EL2 144.6 ALF 1.85
ARRIVAL 0ATE JUN 17 1969
129,23 ECC .17193 INC 3.176fl Vl 30.216
28,49 RCA 107.01APO 151.45 V2 34.783
175.65 2AC 87.75 ETC 166.34 CLP-134.97
3.77l OPA -1.96 RAP 354.34 £CC J.2994








ST 3J4_.3 _ |96._ $S 2474.5
CRT .6472 CRS -.6Ill CST -.9989
LS_ 4002.9 NSA 177,! SSk 12.0
ELI 3J47.9 EL2 149,9 ALF _.32
340
JPL TM 33-99 EARTH--VENUS TRAJECTORIES E VOL. 4, 1968-69 _
LAUNCH OATE OEC 5 1968 FL|GHT TIME |98.00 ARRIVAL 0ATE JUN 19 ]969
HEL|OC[NTRI( CONIC DISTANCE 541.932
RL |47.45 LAL -.00 LOt. 70,90 VL 27.794 GAL 5.69 AZL 66.80 HGA 24| .26 _IA |29,15 ECC ,17440 |N( 5,2005 VJ 50.216
RP 108.95 LAP -2.81 LOP 512.12 VP 37.533 GAP 4.48 AZP 91.54 TAL 149.85 TAP 51.09 RCA 106.62 APO 151 .67 V2 54.785
RE 106.844 GL ZO.80 GP 3.52 7AL 44.25 ZAP 137.98 ETS 4.37 ZkE 132.15 ET£ 176.00 ZAC 87,85 ETC 166.33 CLP-138.10
PLAN[TC_ENTR IC CONIC
C3 J8.895 VHL 4.547 0LA 51.J2 RAL 20.47 RAO 6567.8 VEL J1.644 PTH 2.J0 VHP 3.952 OPA -,2.22 RAP 554.48 ECC 1.5110
LNO4 AZMTH LNCH TINE L-Z TIME IN| LAT IN| LONG IN| RT ASC. IN| 4214TH IN| TIME PO CST TIN JNJ 2 LAT IN| 2 LONG
76.51 0 9 15 3866.6| -21.84 156.55 248.91 67,25 I 13 41 3266.6 -24.75 150.84
IO3.49 3 45 9 3179.27 -21.83 107.79 246.90 67.24 4 36 9 2579.5 -24.72 100.09
76.51 0 9 15 3866.61 -21.84 158.55 248.91 67.25 I 15 41 3266.6 -24.75 150.84
IO3.49 3 45 9 5179.27 -2!.83 107.79 248.90 67.24 4 56 9 2579.5 -24.72 100.09
110.OO 6 14 28 2708.02 -3! .66 75.44 252.52 76.37 6 59 56 2108.0 -35.20 66.55
110.OO 2 37 6 5385.85 -12.65 118.52 243.93 57.98 3 33 52 2765.9 -16.79 111.85
OIFFER[NTIAL CCRR[CTION$ MI0-COURSE [X[CUTION ACCURACY OR81T 0ETEI_IINATION ACCURACY
TOE 2.ZGO5 TRA 2.6401 TC3-2.4582 BAU .6229 S_T 54_]6.2 SGR 589.5 SG3 1053.3 ST 3,256.8 SR 219.4 $$ 2557.7
ROE .1531 RRA -.1859 RE3 .1961 FAU .08485 RRT -.429| RRF -.4419 RTF .9921 CRT .7058 CR5 -.6723 CST -.9989
FO£ 4.7606 FRA 6.2568 FC3-3.8878 8SP 17164 S_ 5510.O R23 .0160 R13 -,9921 LSA 4022.5 MSA 180.9 SSA 12.2
BOE 2.2956 BRA 2.6467 8C5 2.4660 FSP -5729 S_I 5498.8 SG2 351.7 THA 178.25 ELI 5260.5 f'L2 |55.2 ALF 2.73
LAUNCH 0ATE DEC 3 J968 FLIGHT TINE L_30.O0 ARRIVAL OATE JL)N 21 1969
HELIOCENTRIC CONIC DISTANCE 547.986
RL 147.45 LAL -.O0 LOL _.90 VL 27.781 GAL 6.10 AZL 86.76 PICA 244.42 E_4A 129.06 ECC .17713 IN( 3.2252 VJ 30.216
RP 108.94 LAP -2.91 LOP 515.26 VP 37.524 GAP 4.89 AZP 91.39 TAL 149.23 TAP 33.65 RCA 106.20 kPO J51.92 V2 34.784
RE 109.246 GL 210.50 GP 3.26 ZAL 43.59 ZAP 140.90 £TS 4.49 ZAI_ 150.48 £TE 176.26 ZAC 88.15 ETC 166.52 CLP-141 .01
PLANE. T_.ENTRI C CONIC
C3 19.675 VHL 4.4380LA 31.08 RAL 21.24 RAO 6567._ VEL 11.877 PTH 2.11 VHP 4.145 OPA -2,36 RAP 554.61 ECC 1.3238
LNCH A214TH LNCH TZNE L-! TINE IN| I.AT IN| LONG IN| RT ASC IN| AZHTH |NJ TINE PO CST TIM IN| 2 LAT iN| 2 LONG
76.62 0 15 8 3875,56 -21.36 158.94 250.31 67.05 I 17 42 3273.6 -24.48 J51.27
103.38 3 45 25 5191.45 -21.54 108._18 250.30 67.04 4 38 35 2591.4 -24.46 100.90
76.62 0 15 B 3875.56 -21.56 158.94 250.31 61.O5 J 17 42 3275.6 -24.48 15!.27
103.38 3 45 25 3191.45 -21.34 108.58 250._0 67.04 4 38 55 2591.4 -24.46 100.90
|10.00 6 18 20 2714.H -31.54 73.95 254.02 76.09 7 3 35 2115.0 -35.13 67.09
110.00 2 39 22 3398.00 -12.2J 119.18 245.L_Z 57.82 3 36 0 2798.0 -16.37 112.5.5
DIFFERENTIAL CORRIECTI_IS MID-COURSE E_CUTZON ACCURACY ORBIT 0ETERNINATION ACCURACY
TOE 2.3972 TRA 2.8242 TC3-2.4469 BAU .6454 _K;T 5696.0 SGR 586.0 SG3 945.5 ST 5550.4 SR 241.1 $$ _246.5
ROE .1761 RRA -.1766 RE5 .18_ FAU .07626 RRT -.3538 J_F -._75 RTF .9918 CRT .7450 CRS -.7155 CST -.9989
r0[ 4.5994 FRA 5.8782 FL'3-3,3555 8SP 17_9 S_ 5?09.0 R_3 .0139 RJ5 -.99J8 LSA 4056.8 NSA 184.6 SSA 12.5
802 2.4056 BRA 2.6297 gC5 2.4558 FSP -5429 SGI 5697.6 SG2 _0.6 THA 178.61 ELI 3555.3 £L2 160.6 ALF 5.08
LAUNCH OATE DEC 3 1968 FLIGHT TIME 'L_2,00 ARRIVAL 0ATE JUN 23 196_
HELIOCENTRIC CONIC 01STANCE 554.012
RL 147.45 LAL -.00 LC_. 70.90 VL 27.766 GAL 6.33 AZL 86.76 HCA 247,521 SI4A J28.96 ECC .18012 _NC 5,244"/ VJ _0.2J6
RP 108.94 LAP -5.00 LOP 318.45 VP 57.515 GAP 5.30 A?P 9|.24 TAL 148.61 TAP 36.19 RC_ J05.73 APO 152.J9 V2 34.785
RE 111.645 GL 210.16 GP 3.03 ZAL 42.90 ZAP 145.61 ITS 4.61 Zk£ 1221.9_ £TE 176.50 74( 88.65 ETE 166.32 CLP-145.72
PLANE TC_ENTRI C CONIC
C3 213.543 VHL 4.532 0LA 3|.0| RAL 22.05 RA0 6567.8 V[L 11.9|5 PTH 2.12 VHP 4.546 DPA -2.58 RAP 555.52 ECC 1.3381
LNCH ATMTH LNCH TIME L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ A2_4TH INJ TIME PO CST TIN JNJ 2 LAT INJ 2 LON_
76.8=0 0 17 37 5879.89 -21.24 159.27 251.79 66.86 1 22 17 3279.9 -24.18 15|.63
IO3.20 3 47 21 3205.70 -21.22 109.51 251.78 66.85 4 40 47 2_05.7 -24.17 101.86
76.80 O 17 37 3879.89 -21.24 159,27 251.79 66.86 I 22 17 3279.9 -24.10 151.63
105.20 5 47 21 5L_05.70 -21.22 109.51 251.78 66.85 4 40 47 2605.7 -24.17 |O1,86
110.OO 6 22 45 2721.54 -51.44 76.42 255.62 75.83 7 El 7 2121.5 -55.06 67.57
liO.OO 2 41 25 5412.24 -|1.69 119._6 246.56 57.65 5 5El 15 2812.2 -IS.EIB 115.36
OIFFER1ENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURAC_ ORBIT DETERNINATION ACCURACY
TO[ 2.4980 TRA _,0124 TC5-2.4174 8AU .6656 _T _74.8 _ 584.9 _5 865.7 ST 34_8.J SR 261 .7 55 2|4| .2
ROE .1985 RRA -.1680 RE3 .1702 FAU .06852 RRT -.2860 RRF -.2961 RTF .9915 CRT .7725 CRS -.7423 CST -.99219
FOE 4.0696 FRA 5.5545 FE3-2.8794 6SP 18612 S_ 5887.4 R23 .0119 RI5 -.99_5 LSA 4046.0 MSA 1821.2 SSA 12.5
I_OE 2.50521 BRA 3.O170 8C5 2.4254 FSP -5151 SGJ 5875.8 SG2 568.8 THA 1721.92 ELi 3434.1 EL2 166.O 4LF 3.38
LAUNCH OATE DEC 3 1968 FLIGHT TINE _4.00 ARRIVAL OATE JUN 25 1969
H_LIO_ENTRIC CONIC 0ISTAN(E 560.010
RL |47.45 LAL -.00 L(_L 70.90 VL 27.753 GAL 6.57 AZL 86.75 H(A 250,74 SMA 128.86 ECC .121340 IN( 3.2652 Vl _0.216
RP 1OB.g3 LAP -5.08 LOP 321.6i VP 37.506 GAP 5.73 ATP 91.06 TAL 147.95 TAP 38.70 RCA 105.2] APO 152.50 V2 34.7217
RC 114.042 GL 19.79 GP 2.83 ZAL 42.17 /rAP 146.14 ITS 4.75 ZAE 127.65 ETE 176.69 ZAC El9.32 ETE 166.52 CLP-146.24
PLAN[ TOCENTRI C CONIC.
C3 21.510 VHL 4.6]8 OLA _0.92 RAL 22.89 RAO 6567.9 VEL 11.954 PTH 2.15 VHP 4.560 OPA -2.5| RAP 555.99 ICE 1.3540
LNCH ATNTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC _NJ A?NTH INJ TIME PC) CST TIM INJ 2 LAT _NJ 2 LONG
77.04 0 22 43 388_.46 -_0.88 159.5_ 25_.34 66.67 I 27 28 32_5.5 -23.E16 |51 .92
102.96 5 48 59 5_.21 -_0.87 110.58 25_._4 66.66 4 42 42 2622.2 -25.84 102.97
77.04 0 22 45 3883.46 -20.88 139.33 253.34 66.67 I 27 28 32215.5 -23.E16 151.92
|02.96 3 48 59 5222.2! -20.87 110.58 253.34 66.66 4 42 42 2622.2 -23.E14 I02.97
llO.OO 6 27 45 2727.19 -51.34 76.84 257.32 75.6(3 7 13 10 2127.2 -35.00 68.01
J10.00 2 45 J0 5428.48 -11 .|0 120.84 247.96 57.46 3 40 J8 28221.5 -15.31 114.28
OIFFERENTIAL CCRf_CTION$ N10-_ [XECUT|ON ACCURACY CI_IT OETERNINATION ACCURACY
TOE 2.5¢)68 TRA 5.208_ TC5-2._2 BAU .6_20 S_T 60_7.5 SGR 585.5 S_5 795.8 ST 3495.3 SR 280.9 SS L_O44.g
ROE .2204 RRA -.1599 RC3 .1579 FAU .06074 RRT -,2198 RRF -.L._82 RTF .991{ CRT .7918 (RS -.7650 CS7 -.99219
FOE 3.7755 FRA 5.2670 FC_-2.4448 BSP 19160 S_ 6049.8 R23 .0098 RI3 -.9911 LSA 4054.7 NS_ 191.8 SSA 12.6
_OE 2.6062 _RA 5.2122 8(:5 2.3,715 FSP -2B82 ea'-I 60_,El.l ._2 576.0 THA |79.19 EL1 5502.4 EL2 171 .5 ,_LF 3.65
341
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-691
LAUN¢_ DATE DE( 3 1968 FLI_T TIME 206.00 ARRIVAL DATE JUN 27 1969
HELIOCENTRIC CONIC
RL 147.45 LAL -DOG
RP 108,93 LAP -3.16
RC 116.435 GL 19.59
PLANETOCENTRIC CONIC
C3 ZZ.586 VHL 4.753
LNO4 AZNTH LNCH TIME
77,35 0 28 23
102.65 5 50 18
77.33 0 26 25
102.65 3 50 18
110.00 6 33 B
110.OO 2 44 45
DISTANCE 565.976
LOL 70.90 VL 27.738 GAL 6.84 kZL 86.72 NCA 255.90 SMA 126.76 ECC .18698 INC 3.2850 VJ 30.216
LOP 524.78 VP 57.498 GAP 6.16 kZP 90.91 TAL 147.26 TAP 41.18 RCA |04.68 APO 152.85 V2 34.790
GP 2,64 ?AL 41.42 ?AP 148.50 ETS 4.90 ?AE 126.45 ETE 176.85 ?AC 90.14 ETE 166.33 (LP-148,60
0LA 30.80 RAL 15.77 RAD 6567.9 VEL 11.999 PTH 2.14 VHP 4.785 DPA -2.15 RAP 356.79 ECC 1.3717
L-| TIN{ IN! LAT iN! LC_IG IN! RT ASC IN! A2_ATH IN! TIN[ PO CST TIM IN! 2 LAT IN! 2 LONG
3890.39 -20.49 159.72 254.97 66.48 1 33 13 3290.4 -25.49 J52.14
3240.9| -20.47 111.81 254.97 66.47 4 44 19 2640.9 -23.48 1Oa.23
3890.39 -L_0.49 159.72 254.97 66.49 | 33 13 3290.4 -25.49 132.14
3240.91 -20.47 1J1.81 254.97 66.47 4 44 19 2640.9 -23.48 104.23
2732.67 -31.25 77.24 239.10 75.58 7 16 40 2152.7 -52.94 68.43
3446.63 -10.43 121.83 249.41 57_26 3 42 10 2646.6 -14.67 115.30
DIFFERENTIAL CORRECTIONS
TEE 2.6883 TRA 3,4072 TC5-2.3077 BAU .6982
ROE .2422 RRA -.151B
FOE 5.5030 FRA 3.0025
BOE 2.6992 BRA 3.4105
LAUNCH DATE DEC 3 1968
hELIOCENTRIC CCNZC
RL 147.43 LAL -.O0
RP 108.91 LAP -3.22
RC 118,823 GL 18.97
PL4NETOCEN'rRf.C CONIC
C3 23,785 VI-R. 4,877
LNCH A2'NTH LNCH TIME
77.71 0 _4 _8
102.29 3 51 15
77.71 O 34 38
102.29 ,3 51 15
110.00 6 38 f_
110.00 2 46 5
DIFFERENTIAL CCRREC TXON$
TO_E 2.7770 TRA 3.6144
ROE .2638 RRA -.1437
FOE 5.2566 FRA 4,7651
8C_ 2.7895 8RA 3.6175
NIO-COURXE EXECUTION ACCURACY
SGT 6179,3 SGR 387,2 5G3 728.2
Re3 ,1461 FAU .05419 RRT -,1577 RRF -31646 RTF ,9907
FC3-2.0769 BSP 19734 ,%6 6191.4 R23 .0079 RJ5 -,9907
BE3 2.3123 F.SP -2653 SGI 6179.6 SG2 _2.3 THA 179.43
FLIGHT TIME 208.00
DIsTANcE 571.gOB
LOt. 70,90 VL 27.722 GAL 7.|3 AZL 86.70 HCA 257.07 SMA
LOP 327.94 VP 37.489 GAP 6.60 A?P 90.74 TAL 146.58 TAP
GP 2.48 ZN. 40.65 ZAP 150.72 ETS 5.O6 ZAE 125.38 ErE
eLk 30.66 RAL 24.67 _0 6568.0 V_L 12.O46 PTH 2.15 VHP
L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ A2_4TH INJ TIME
3894.61 -20.O6 159.64 256.67 66,31 1 39 32
3261.91 -20.O5 l13.JB 2S6.67 £6.30 4 45 37
3894.61 -20.06 159.84 256.67 66.3J 1 39 32
3261.91 -_0.O5 113.18 256.67 66,30 4 4_ 37
2737.92 -31.16 77.63 L_d3.97 75.17 7 24 36
3466.60 -9.70 122.90 250.9J 57.06 3 43 52
NID-CCURXE E_CUTION ACCURAC_
7C3-2.2353 BAU .7121 SGT 6306.1 SGR 389.6 SC,3 668.8
Re3 .13A5 FAU .04815 _r -.0992 R_ r -.1046 RW ,9903
FC3-1.7526 BS,o 20239 _ 6318.1 1_3 .0061 R13 °.9903
Be3 2.2393 FSP -2442 SGI 6306.2 SG2 387.6 THA 179.65
ORBIT DETERt41N_TION ACCURACY
ST 3544.9 SR 298.9 55 1951.2
CRT .8062 CRS -.7784 C$T -.9989
LSA 4052.7 NSA 195.4 SSA 12.7
ELI 3553.1 EL2 176.4 ALF 3.90
ARRIVAL DATE JUN Z9 1969
128.65 ECC .19088 INC 3.3041 Vl 30,216
43.64 RCA 104.09 APO 153.20 v2 34.794
176.99 ZAC 91.10 ETC 166.34 CLP-150.81
5.0210PA -1.92 RAP 357.75 ECC 1.3914








ST 3583.5 SR 315.5 SS 1863.5
CRT ,8170 ORS -,7900 C$T -.9989
LSA 4046.4 NSA 198.8 SSA 12.B
ILl 3392.8 EL2 181.4 ALF 4.12
LAUNCH DATE 0EC 3 1968
I,_LIOCENTRIC CONIC
RL 147.45 LAL -.00
RP 108.90 LAP -3.27
RC 121,206 GL 18.52
PLANETOCENTRIC CONIC
C3 25.121VHL 5.012
LNCH A?HTH LNCH Tlt,_
78.14 0 41 28
101,86 3 51 46
78.14 0 41 28
101.86 3 51 46
110.0_ 6 43 10
Z10.O0 2 47 15
FLIGHT TINE 210.00 ARRIVAL DATE JUL 1 1969
0ISTANCE 577.805
LOt. 70.90 VL 27.706 GAL 7.44 AZL 86.68 HCA 260.23 SNA 128.53 ECC .19511 INC 3.3_28 Vl 30.116
LOP 331.11 VP 37.481 GAP 7.06 A?P 90.56 TAL 145.86 TAP 46.09 RCA 103.45 APO 153.61 V2 34.798
GP 2.33 ZAL 39.85 ZAP 152.81 ETS 5.25 ZAE 124.42 ETE 177.11 ZAC 92.18 ETC 166.36 CLP-152.90
0LA 30.51 RAL 15.59 RAD 6568.0 VEL 12.104 PTH 2.17 VHP 5.269 OPA -1.61 RAP 358.77 ECC 1.AJ34
L-| TIME IN! LAT IN! LCNG IN! RT ASC IN! A2_ATH IN! TIME PO (ST TIN IN! 2 LAT IN! Z LONG
5898,02 -19.60 |59.87 258.44 66.14 1 46 26 3298.0 -22.65 152.36
3283.34 -19.58 114.72 258.44 66.13 4 46 32 2665.3 -22.64 107.21
3899.02 -19.60 159.87 258.44 66.14 1 46 26 3298.0 -22.65 132.36
3285.34 -19.58 114.72 258.44 66.13 4 46 32 2685.3 -22.64 IO7.21
2743.04 -31.07 78.00 262.91 74.96 7 30 53 2143.0 -32.82 69,21
5488.32 -8.89 124.07 252.46 56.86 5 45 23 2888.3 -13.19 117.61
DIFFERENTIAL CORRECTIONS MIO-C(X_RSE EXECUTION ACCURACY
TOE 2.6624 TRA 3.8_06 TC3-2.15_O BAU .7242 SGT 6418.6 SGR 392.3 SG3 613.0
ROE .2854 RRA -.1352 RC3 .1233 FAU .04268 RRT -.0440 RR_ -.048| RTF .9898
FOE 5.0351 FRA 4.5319 FC3-1.4708 BSP 20711 SG_ 64_0.6 R23 .0044 R13 -.9898
OOE 2.8766 _A 3.8330'BC3 2.1565 FSP -LP_51 SGI 6418.6 SG2 391.9 THA 179.85
LAUNCH DATE DEC 3 1968 FLIGHT TIME 212.00
HELIOCENTRIC CONIC DISTANCE 585.663
RL !47.43 LAL -.OO LOt. 70.90 VL 27.688 GAL 7.78 AZL 86.66 Hr_ 263.39 SMA 128.41EC( .19971
RP 108;89 LAP -3.52 LOP 334.28 VP 37.473 GAP 7,53 A21 _ 90.38 TAL 145.12 TAP 48,51 REX 102.77
RE 123,581GL 18.06 GP 2,20ZAL 39,05 ZAP 154,78ET5 5,4_ ZAE 123.55 ETE 177,22 2AC 93,37
PLAHETOCENTRIC CONIC
C5 26.611 _ 5.139 DLA 30.5_ RAL 26.53 RAO 6568.1 V_L 12,165 PTH 2.18 VHP 5.529 OPA -1.24
LNC_ A_4TH LNCH TIME L-I TIME INJ L_T INJ LO_ INJ RT AS( INJ A214TH INJ TIME PO CST TIM
78.65 0 48 57 _J00.45 o19,10 159.82 260,27 65.98 1 53 57 3300.5
101.55 3 31 48 3311.41 -19.08 116,45 260.27 65.96 4 47 0 2711.4
78.65 0 48 57 3900.45 -19.10 159.82 260.27 65.98 I 55 fit 3300.5
JO1.33 3 31 48 3311.4t -19,08 116.43 L_0.27 65.96 4 47 0 2711.4
110.00 6 51 41 2748.15 -30.97 78.37 264.94 74.76 7 37 29 2148.J
110.00 2 48 15 5311.71 -8.02 125.32 254.05 56.66 5 46 46 2911.7
DIFFERENTIAL EO_RIECTIONS MI0-COURXE EXECUTION ACCURAC_
TOE 2.9470 TRA 4.0579 TC3-2.0601BAU .7340 _T 6519.1 ,SGR 395,2 S_3 566.5
ROE .3071RRA -.1262 RE3 .1124 FAU .03766 RRT .0(_5 RRF .0057 RTF .9894
FOE 2.8320 FRA 4.3614 FC3-I.L_51BSP 21123 SG8 6531.i R23 -.0027 R13 .9894
_OE 2.9629 t_RA 4.0598 Be3 2.0631 FSP -2076 SGI 6519.1 SG2 395.2 THA .05
ORBIT 0ETERNINATION ACCURAC_
ST 36_0.6 SR 3_O.7 SS 1781.1
CRT .8252 CRS -.7989 CST -.9989
LSA 4034.3 HSA 202.1SSA 11.8
ELI _620.9 EL2 186.3 ALF 4.33
ARRIVAL DATE JUL 3 1969
INC 3.3411 Vl 30.216
APO 154.06 V2 34.803
ETC 166.37 CLP-154.87
RAP 359.91ECC 1.4380








ST 3629.3 SR 344.6 SS 1704.5
CRT .8315 CRS -.8058 CST -.9990
LSA A019.1HSA 203.2 SSA l_,B
£L1 3640.6 EL2 190.8 ALF 4,33
342
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69)
LAUNCH OAT[ OEC 3 1968
HELIOCENTRIC CONIC
RL 147.45 LAL -.00
RP 108.87 LAP -3.35
RE 125.948 GL 17.57
PLANETOCENTRIC CONIC
C3 28.276 VHL 5.318
LNCH AZNTH LNCH TIME
79.23 3 57 3
IOO.77 3 51 19
79.23 0 57 3
100.77 3 51 19
110.O0 6 58 28
110.00 2 49 4
FLIGHT TINE Z14.00 ARRIVAL DATE JUL 5 J969
OISTkNCE 589.478
LOL 70.90 VL 27.671 GkL 8.14 AZL 86.64 PICA 266.56 S_4A 128.29 ECC .20471 INC 3.3591 V! 30.216
LOP 337.45 VP 37.465 GAP 8.0! AZP 90.L:_0 TAL 144.37 TAP 50.93 RCA 102.O3 APO 154.33 V2 34.808
GP 2.09 ZAL 38.20 ZAP 156.65 ETS 5.68 ZAE 122.76 ETE 177.33 ZAC 94.65 ETC 166.38 CLP-156.74
DLA 30.14 RAL








TOE 3.0339 TRA 4.3007 TC3-1.9542 8AU .7397
ROE .3289 RRA -.1166 RC3 .10i7 FAU .03285
FOE 2.6539 FRA 4.1945 FC3-1.0057 8SP 21417
8OE 3.O517 8RA 4.3025 803 1.9568 FSP -1907
LAUNCH DATE DEC 3 1968
HELIOCENTRIC CONIC
RL 147.45 LAL -.iX)
RP 108.83 LAP -3._8
RC 128.306 GL 17.06
PLANETC(ENTRIC CONIC
C3 30.140 VHL 5.490
LNCH A2'MTH LNCH TIME
79.89 1 5 57
I00.11 3 50 6
79.89 1 5 57
1130.11 3 50 6
110.OO 7 5 29
110.OO 2 49 44
DIFFERENTIAL CORRECTIONS
T0E 3.1160 TRA 4.5524 TC3-1.8482 8AU .7456
ROE .3309 RRA -.IO61 RC3 .0915 FAU .02871
FOE 2.4881 FRA 4.0407 FC3 -.8246 8SP 21781
8OE 3.1357 8RA 4.5537 8C3 1.8504 FSP -|765
27.49 RAD 6568.1VEL 12.233 PTH 2.20 VHP 5.803 DPA -.82 RAP J.]4 [CC 1.4654
ZNJ LONG INJ RT AS_ ;NJ AZNTH INJ TIME PO EST TIN INJ 2 LAT INJ 2 LONG
159.68 162.17 65.82 2 2 5 3301.9 -21.67 152.24
118.33 262.16 65.81 4 46 59 2740.2 -21.66 110.90
159.68 262.17 65.82 2 2 5 33OI.9 -21.67 152.Z4
118.33 262.16 65.81 4 46 59 2740,2 -21.66 110.90
78.75 267,04 74.56 7 44 21 2153.4 -32.69 69.99
126.65 255.69 56.47 3 48 l 2936.7 -11.44 1_.27
NI0-COURSE EX£CUTION ACCURACY ORBIT DETERHINATION ACCURAC_
SGT 6611.9 SGR 396.0 SG3 522.9 ST 3643.4 SR 357.1 SS 1635.1
RRT .059! RRF .0576 RTF .9889 CRT .8365 CRS -.8115 CST -.9990
SC_ 6623.8 R_3 -.0011 813 .9889 LSA 4004.0 MSA L_O8.1 SSA 12.8'
S(,1 6611.9 S_2 397.3 THA .20 ELI 3655.6 EL2 195.0 ALF 4.70
FLIGHT TIME 216.00 ARRIVAL DATE JUL 7 1969
DISTANCE 395.246
LOL 70.90 VL 27.655 GAL 8.53 AZL 86.62 /,/CA 269.72 SHA 128.17 ECC .21013 IN( 3.3771 Vl ]0.216
LOP 340.62 VP 37.457 GAP 8.52 AZP gO.02 TAL 143.61 TAP 53.33 RCA 101.24 APO 155.10 v2 34.8i5
GP 1.98 ZAL 37.36 ZAP 158.43 ETS 5.94 ZAE 122.05 ETE 177.42 ZAC 96.02 ETC 166.39 CLP-158.52
OLA 29.93 RAL 28.45 RAO 6568.2 VEL 12.309 PTH 2.22 VHP 6.0910PA -.34 RAP 2.44 ECC 1.4960
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
39OI.75 -18.OO 159.40 264.12 65.68 2 10 58 3301.7 -21.13 152.O0
3372.26 -17.98 120.45 264.11 615.67 4 46 19 2772.3 -21.12 !13.O5
3901.75 -18.(30 159.40 _64.j2 65.68 2 10 58 3301.7 -21.13 152.O0
3372.26 -J7.98 120.45 264,11 65.67 4 46 J9 2772.3 -21.12 113.05
2758.73 -_0.78 79.13 269.21 74.35 7 51 28 2158.7 -32.62 70.40
3563.27 -6.08 128.05 257.38 36.30 3 49 8 2963.3 -10.46 121.71
MI0-COURSE EXECUTION ACCURACY ORBIT DETER_IINATIC_ ACCURACY
SGT 6689.2 ,_R 400.7 _,3 482.9 ST 3644.7 SR 368.5 5S 1367.7
RRT .1070 RRF .I065 RTF .9885 CRT .8403 CRS -.8158 CST -.9990
S_ 6701.2 823 .0003 R13 ,9885 LSA 3979.0 NSA _10.7 SSA 12.7
SG1 6689.3 SG2 398.4 THA .37 ELI 3657.8 EL2 198.9 ALF 4.87
LAUNCH DATE DEC 3 1968
HELIOCENTRIC CONIC
RL 147.45 LAL -.00
RP 108.83 LAP -3.39
RE 130.633 GL 16.54
PLANETOCENTRIC CON|C
C3 3_.230 VHL 3.677
LNCH ATMTH LNCH TIME
80.66 1 15 42
99.34 3 48 4
IO0.00 4 22 3
1OO.00 3 24 24
I10.00 7 12 4J
1lO.00 2 50 15
FLIGHT TIME 2l_.00 ARRIVAL DATE JUL 9 1969
DISTANCE 600.961
LCt. 70.90 VL 27.634 GAL 8,96 AZL 86.60 HCA _72.89 SHA 128.04 ECC .21602 INC 3.3951 Vl _0.Zl6
LOP 343.79 VP 37.450 GAP 9.04 AZP 69.83 TAL 142.84 TAP 55.73 RCA 100.38 APO 135.70 V2 34.82!
GP 1.89 ZAL 36.51 ZkP 160.14 ETS 6.24 ZAE 121.40 ETE 177.52 ZAC 97.45 ETC 166.39 CLP-160.Z2
OLA 29.70 RAL 29.42 RA0 6568.3 VEL 12.394 PTH 2.24 VHP 6.395 OPA .18 RAP 3.82 ECC 1.5304
L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG
3899.77 -17.39 158.96 266.12 65,55 2 ZO 41 3299.8 -20.55 151.61
3407.93 -17.38 122.81 266.11 65,54 4 44 52 2807.9 -20.54 115.46
3299.34 -20.01 115.96 267.32 67.32 5 17' 2 2699.3 -22.91 108.37
3483.60 -J4.80 127.16 264.84 63.73 4 22 28 2883.6 -18.21 1_O.O2
2764.38 -30.68 79.54 271.44 74.13 7 58 46 2164.4 -32.55 70,82
3591.32 -5.O1 129.53 259.10 56.14 3 50 7 2991.3 -9.43 123.22
DIFFERENTIAL CORRECTIONS NIO-COURSE, EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 3.1993 TRA 4.8197 TC3-1.7357 BAU .7487 SC,T 6757.6 SGR 403.1 SG3 446.7 ST 3640.Z SR _78.0 SS 1505.7
RDE .3731 RRA -.0946 RC3 .0817 FAU .02487 RRT .1534 RRF .1537 RTF .9881 CRT .8432 CRS -.8194 CST -.9990
FOE Z.3394 FRA 3.9043 FC3 -.6680 8SP 22098 S_ 6769.6 823 .0017 813 .9881 LSA 3951.7 MSA 213.1 $SA 12.7
BOE 3.2210 8RA 4.82136 8C3 1.7376 FSP -1633 SG1 6737.9 SG2 398,3 THA .53 ELI 3654.2 EL2 202.4 ALF 5.02
LAUNCH DATE DEC 3 1968 FLIGHT TIME LP_].OO _RRIVAL DATE JUL 11 J969
HELIOCENTRIC CONIC DISTANCE 606.617
RL 147.45 LAL -.(30 LCL 70.90 VL 27.615 GAL 9.42 A2"L 86.59 NCA 276.06 SNA 127.91 ECC .22241 INC 3.4132 Vl 30.216
RP 108.80 LAP -3.39 LOP 346.97 VP _7.443 GAP 9.59 AZP 89.64 TAL 142.O_ TaP '58.12 RCA 99.46 APO 156 36 V2 34.829
RE J32.989 GL 16.01 GP 1.80 ZAL 35,66 ZAP 161.77 ETS 6.57 ZAE t20.80 ETE 177.61 ZAC 98.96 ETC 166.38 CLP-|61.86
PLANETOCENTRIC CONIC
C3 34.580 VHL 3.880 OLA _9.45 RAL 30.39 RAO 6568.4 VEL 12.488 PTH _.26 VHP 6.716 DPA .73 RAP 5.25 ECC 1.5691
LNCH AZ'MTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT AS( INJ A21qTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
81.56 I 26 32 3895.16 -16.76 158.32 L_68.|7 65.43 2 31 27 3295.? -19.94 151.00
98.44 3 44 57 3448.03 -16.74 125.48 268.16 65.42 4 42 25 2848.0 -19.92 118.16
IO(3.OO 4 40 21 3270.69 -20.76 114.16 269.9_ 67.99 5 34 51 2670.7 -23.56 106.48
I00.00 3 13 49 3547.73 -12.83 130.90 266.20 62.77 4 12 f17 2947.7 -16.38 123.91
110.O0 7 20 2 2770.36 -30.57 79.97 273.74 73.89 8 6 13 2170.4 -32.47 71.27
110.OO 2 50 37 3620.83 -3.89 131.08 260.86 56.01 3 50 58 ]020.8 -8.33 124.80
DIFFERENTIAL CCRRECTION5 MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATZON _CCURAC_
TOE 3.2839 TRA 5.103_ TC3-1.6184 8AU .7489 8GT 6817.1 ,_ 405.2 SG3 41_.7 ST 36_9.9 $R 386.4 5S 1448._
ROE .3956 RRA -.0819 RC3 .0725 FAU .02133 RRT .1983 RRF .1994 RTF .9878 CRT .8456 CR5 -.8224 CST -.999l
FOE 2.2049 FRA 3.7831FC3 -.5339 BSP 22375 ,%6 6829.1 R23 .0028 R13 .9878 LSA 3921.2 NSA 215.O SSA 12.5
8OE 3.3076 8RA 3.1045 8C3 1.62130 FSP -1512 SGI 6817.6 SG2 397.2 THA .68 ELI 3644.6 EL2 205.5 ALF 5.]6
343
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69_
i,
LAUNCH DATE DEC 4 196B
HEL |OCENTR|C COq|C
RL |47.43 LAL -.OO
RP ]O7.53 LAP 1 ,BO
._C 85.353 GL 2.37
PLANE TOCENTRI E CONIC
C3 323.516 VHL 17.987
LNO4 A?NTH LNC/4 TIY_.
90.00 6 15 12
90.00 19 32 42
I00.00 7 39 4
100.00 20 51 32
110.00 8 53 4
110.00 21 54 1
EL I _.#T Tlk_ 70.00 ARRIVAL OATE FEB 12 1969
DISTANCE 129.788
LOL 71.91 VL 16.024 GAL 26.44 AZL 86.97 HCA 36.49 $NA 85.97 EEE .78857 IN( 3.0253 Vl 30.22!
LCP 108.37 VP _f0,409 GAP -50.56 AZP 87,57 TAL 171.29 TAP 207.78 REA 18,18 4PO 153.77 V2 35.240
GP -.3| ZAL 64.130 ZAP 34.24 ETS 178.18 ZAE 133.29 ETE 166.35 2AC 58°47 ETE 161.68 CLP 34.Z4
DLA 5.32 RAL 6,35 RAO 6571.8 VEL 21,091PTH 3.20 VHP 26.299 OPk o17.20 RAP 326.13 ECC 6.3243
L-I T|NE |NJ LAT INJ LONG ZNJ RT AS( ZNJ AZNTH ZNJ T|ME PO (ST TIN INJ 2 L4T INJ Z LONG
2963.22 -28.1fl 93.75 273.06 86.84 7 4 36 2363°2 -28.30 $5.09
5275.81 27.03 238.62 267.5i 81.21 E1 0 38 4675.8 25.53 230.27
2692.75 -29.75 73.96 273.1.6 86.94 6 23 56 2092.8 -29.86 65.16
5021.51 28._] 219.64 _67.E3 80.93 22 |5 i4 4421.5 27.05 211.18
2461.|5 -34.08 56.64 27_.4_ 87.2 ! 9 34 5 1861.2 -34.09 47.39
4825.88 32.88 203.96 L_o6.40 80.09 23 i4 27 4_25_9 31.17 195.16
OIFFERENTIAL CORRf.CTION5
TOE -,8762 TRA-2,1044 TC3 -.1111 6AU ,4824
R02-1.2672 RRA .6441 RE3 -.0100 FAU .01134
FOE .3789 FRA .7335 FC3 -.0303 BSP L_05
802 1.5406 BRA 2.2008 B(3 .1115 F$P -50
NIO-(.OURSI£ EXE(UTION ACCURA(¢ OR(IITO_TERNiNATION ACCURACY
S_T B31o2._,GR" 454.6 $G3 24.7 ST 344.7 SR 408.4 SS 341.7
RRT -.03|0 _ .0274 RTF" -.62_8 CRT .7117 CR$ .7773 CST ,9935
$68 947.4 R23 .0(_2 RI_ .6238 LSA 593.5 _$A 223.5 SSA 14.O
.%1 _31.4 _ 4§4.3 THA !78_61 ELI 495.8 EL2 199.5 ALF 51.73
LAUN04 OATE DEC 4 1968 FLZGI4T TINE 72.00 ARRIVAL OATE FEB 14 1969
H[LI(_ENTRIC CONIC
RL 147.43 LAL -.O0
RP 107.52 LAP 1.96
RC 83.158 GL 2.66
PLANETO_ENTRI( CONIC
C3 296.722 VHL 17.L>26
cN_.H_t_trH LNCH rlN£ L-[ Tf_E
90.O0 6 13 36 2978.29
90.00 19 43 16 5240.52
!00.00 7 37 51 2706,5fl
100.(30 2t 1 42 4987,49
110.130 8 52 45 2472.16
110.00 _ 3 18 4794,65
DIFFERENTIAL CCRRECTIOM$
TOE -.8803 TRA-2.IL:_9 TC3 -.1183 _AU .4723
R02-1.2282 RRA .6225 RE3 -.0113 FAU .01139
FOE .3943 FRA .7606 FC3 _.0332 BSP 2143
80E 1,5111BR4 2.2123 BE3 .1191FSP -55
OISTM4CE 133.295
LQ- 71.91 VL 16.B05 GAL 27.10 AZL 86.94 H(A 39.74 SNA 87.43 ECC .76211 IN( 3.0647 Vl 30.221
LOP 111.61 VP _i0.B35 GAP -48.30 A21P 87.64 TAL I70.39 TAP 2JO.J3 REA _.80 APO 154.06 v2 35.245
GP -.31 2AL 62.67 ZAP _.71ETS 178.24 24_ 133.27 ETE 186.76 2AE 60.11ETC 162.07 (LP 32.7!
DLA 6.1_ RAL 7.47 RAO 6571.7 VEL 20,446 PTH 3.16 VHP 27,265 DPA -1b.67 RAP 327.83 EEC 5.8833
fNJ LILT _NJ LON_ _NJ RT A_C [NJ A2'NTH _NJ T_N_ PO (ST T_N |NJ 2 LAT INJ 2 LONG
-28.09 94.85 273.82 86.29 7 3 15 2378.3 -28.31 86.19
215.63 236.11 267.50 80.01 21 10 37 4640.5 24.98 227.83
-_9.'_ 74.91_ 273.94 B6.41 O 2_ 58 2J06.6 -29.OB 66.18
28.21 217.19 267,18 79.69 22 24 50 4_87.5 26.50 208.80
-_4.04 57.50 214.25 86.71 9 33 57 1872.2 -34.12 48.25
32.49 _|.61 _6.24 78.75 23 23 12 4194.6 30.60 192.90
NI0-COI.IR._ £)_¢UTION ACCURACY ORBIT DETERMINATION AEEL_R4Cg
SGT 869.9 SGR 460.2 $63 26.6 5T 362.3 _q 413.3 SS 357.6
RRT -.0508 Rgf" .0273 R1T" -.6427 CRT ,7100 ER$ .7781 CST .9932
9_1.2 R_3 .0002 R13 .6428 LSA 614.0 _SA 229.6 SSA J4.2
_j 870,1 SG2 459.9 THA 178,70 ELI 509.1 EL2 207,1 ALF 50,26
L,_U_'H 04TE OE( 4 1968 rLt6HT TfN[ 74.00 dRRIV_L 0,41E FEB 16 1969
I"_LIOCENTRIC CONIC
RL 147.43 LAL -.00
RP 107.51 LAP 2.11
RC 80.975 GL 2.96
PLAN[TC_ENTRIC CONIC
C3 272,296 VHL 16.501
LNCH A_NTH LNCH TIM[
90.00 6 11 51
9D.00 19 53 36
I00.00 7 36 30
1(30.00 21 11 39
IIO.00 8 52 17
110.00 22 12 21
OISTANCE 140.922
LOL 71.91 VL 17.539 GAL 25.86 AZL 86.90 HCA 42.99 S_4A 88.90 ECC .73564 INC 3.0992 Vl 30.221
LOP 114.86 VP 31.244 GAP -46.16 AZP 87.73 TAL 169.49 TAP 212.48 RCA 23.50 APO 154.30 v2 35.249
GP -.32 7_L 61.38 ZAP 31.20 ET$ 178.29 ZAE 135.32 ETE 187.19 2_C 61.78 ETE 162.45 ELP 31.20
OLA 6.91R4L 8.55 RAO 6571.6 VEL 19.840 PTH 3.13 VHP 26.267 OPA -16.J3 RAP 329.55 ECC 5.4813
L-_ TINE INJ L4T |NJ LON6 |NJ RT A._ INJ AZI4TH |NJ T|NE PO EST TIN INJ 2 LAT INJ 2 LONG
2992.60 -28.0_ 95.89 274.48 85.77 7 I 44 2392.6 -28.32 87.24
5204.89 26.19 23_.60 267.43 78.8_ 21 20 2J 4604.9 24,38 225.39
2719.59 -29.64 75.95 274.62 65.90 6 21 49 2119.6 -29.89 67.15
4953.13 27.77 214.73 267.08 78.47 22 34 12 4353.1 25.9(] 206.43
2482.40 -34.00 58.29 274.97 66.24 9 33 39 1882.4 -34.15 49.05
4763.09 32.05 199.25 266.02 77.42 23 31 44 4163.1 29.99 190.65
DIFFERENTIAL CCRK_CTIONS NIO-COUR_E EXECUTION ACCURACY CRBIT OET,ERNINATION ACCURAC_
TOE -.8842 TRA-2.1411 TC3 -.1261 6AU .4614 S6T 910.1 _ 465.1 $G3 28.7 ST 380.6 _ 417.6 55 373.7
R_F.-I.1890 _R_ .6004 RC_ -.01_8 r4u .01143 _R7 -.O_R_f: .0271RTF' -.6,510 (RT .7084 CR$ .7788 CIT .9929
FOE .41OO FRA .7879 FC3 -.0364 _SP _ S6_ IO22.1 _3 .(_OZ RJ3 .6610 LSA 635,J NSA 235.5 SSA 14.4
_OE 1.4818 8RA 2.2237 6E3 .1267 FSP -61 ,_1 910.2 S_.2 464.8 THA 178.79 ELl 522.7 EL2 214.7 ALF 48.74
LAUNCH DATE DEE 4 1968 FLIGHT TINE 76.00 ARfilVAL DATE FEB 18 1969
HELIOCENTRIC CONIC 0ISTM_E 146.66_
f_ 147.43 LAL -.00 LOt. 71.91 VL 18 ._'g8 GAL 24._0 AZL 86.87 H(A 46.23 ,T_4A
RP 107.50 L4P 2.26 LOP 118.10 vP 31.639 GAP -44.|2 AZP 81.83 TAL 168.61 TAP
RE 78.802 GL 3.28 GP -.33 ZAL 60.15 2AP 29.72 ET$ 178.34 2AE 133.44 ETE
PLAN[T_ENTRIE CONIC
C3 249.999 VHL 15.811DLA 7.69 RAI.. 9.57 RAD 6571._ VEL 19.269 PTH 3.10 VHP
LNCH A2NTH LNCH TZNE L-| TII4_ INJ LAT |NJ _ fNJ RT A._
90.00 6 9 55 3006,i8 -27.95 96.88 275.05
_,OG _ 3 44 5168.88 _5.6'3 E3I._ 267,_G
100.00 7 34 58 2731.89 -L_3.57 76.86 275,L_0
i00.00 21 21 _2 4918.40 27.27 212.27 _.91
110.00 B 51 39 2491.89 o33.96 59.03 275,59
II0.00 22 21 10 4731.17 51.55 1_.90 265.75
OlFFERI[NTI_,, CORRECTIONS
TOE -.8901 TRAo2.1610 TC3 -.I_41BAU .4509
ROE-1.1498 RRA .5779 RE3 -.0145 FAU .01152
FOE .4264 FR_ ,8160 rE5 -,0399 BSP 2409
BOE 1.4541 _RA 2.2370 BE3 .1349 FSP -67
90.40 ECC .70933 INC 5.1297 vl _O.221
2i4.84 RCA 26.27 APO 154.52 V2 35.253
187.64 ZAC 63.47 ETC 162.81CLP 29.71
25._02 0PA -15.56 RA_ 331.28 EEC 5.1143
INJ 4214TH INJ TINE PO CST TIN IN'J 2 LAT INJ 2 LONG
85.28 7 0 1 2406.2 -28.31 88.23
77.66 _I _J 5# 4568.9 _3.73 _t'g'.95
85.43 820 50 2131.9 -29.89 68.07
77.27 22 43 21 4318.4 25.25 204.05
85.80 9 33 IJ 1891.9 -34.16 49.79
76.11 23 40 l 4151.2 29.32 188.40
ORBIT DETERMINATION ACCURACY
ST 400.5 SR 421.4 $S 390.4
CRT .7073 ER$ .7798 CST .9927
LSA 657.4 NSA 241.0 SS4 14.6
ELI 537.3 EL2 222.1ALF 47.06
NID-CCXJRS( EXECUTION ACCURACY
.%T 95_,1 _ 469.4 $65 31.0
RRT -.029_ RRF .0265 RTF -.6786
S_ 1062.4 1_3 -.0001 RI3 .6786




JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)
LAUNCH 0ATE DEC • |969 FLIGHT T[NE 78.00 ARRIVAL DATE FEB 20 1969
M_.L ]OCENTRZC CCNIC DISTANCE J 52,511
RC 1•7,43 LAL -,00 LC_ 71 ,91 VL 18,876 GAL 23,61 AZL 86,84 HCA 49,48 SMA 91,90 ECC ,68330
RP 107.49 LAP 2.40 LOP 121.35 VP 3Z.OL:_O GAP -42.I9 AZP 87.95 TAL 167.73 TAP 117.21 RCA 29.10
RC 76.644 GL 3.60 GP -.34 ,=At. 58.97 ZAP 28.25 ErS 178.39 7At 135.65 ETE 188.11 ,:'AC 65.I9
PLANE TOCENTR IC CONIC
C3 229.628 VHL |5.153 0LA 8.46 RAL 10.55 RAO 6571.3 VEL 18.755 PTH 3.06 VHP 24.368 OPA -14.9T RAP 333.02 ECC 4.7791
LNCH ATNTH LNCH TINIE L-I TIME IN! LAT IN! LONG IN! RT AS( IN! AZNTH IN! TIME
90.00 6 7 49 3019.05 -27.88 97.61 275.51 84.82 6 58 e
90.00 20 13 ]9 5132.45 2.5.13 228.55 267.11 76.51 "2! 39 11
IO0.00 7 33 16 2743.47 -29.51 77.71 275.67 84,98 8 18 59
100.OO 21 30 53 4883.24 26.72 209.80 266.68 76.08 22 52 17
110.OO 8 50 51 2500,64 -33,9J 59,7J 276,1J 85,4(3 9 32 32
110.00 22 29 47 4698.84 31.00 194:54 265.41 74.82 23 48 6
DIFFERENTIAL CCRR£CTIONS M_0-COURSE EXECUTION ACCURACY
TDE -.9088 TRA-2.1931 TC3 -.1445 8AU .4464 ,._T |006.3 _ 473.0 S_3 33.5
ROE-I.IIO} RRA .5553 RE} -.0162 FAU .01154 RRT -.0255 RRF .0249 RTF -.6952
FOE .4446 FRA .8460 FC3 -,0435 BSP 2229 S(_ 1111.9 R_3 -.0022 RI5 ,6952
gC_E 1.4348 _BRA 2.2623 gC3 .1454 FSP -70 S_I TEXT6,4 SG,_ 472.8 THA 179.12
INC 3,1571 vJ 30,221
APO 154,69 V2 35,255
ETC 165,15 CLP 28,25





J _00,6 -34 .J 7 50,47
4098.8 ?.8.61 186.16
CRBZT 0ETERM|NAT|CN ACCURACY
ST 426.O SR 424.6 $S 408.7
CRT ,709(] CRS ,781I CST ,9928
LSA 684.2 MS/, 246.0 SSA 14.9
ELI 556.0 EL2 229.4 ALF 44.87
LAUN(H OATE OEC 4 1968 FLIGHT TIME 80.0(3 ARRIVAL DATE FEB 22 1969
HELIOCENTRIC CONIC
RL 147.43 LAL -.0(3
RP 107.48 LAP 2.53
RC 74.503 GL 3.94
PLANETOCENTRI( CONIC
E5 210.962 VHL 14.525
LNCH A2'MTH LNCH TJl4E
90.O0 6 5 3J
90 .O0 20 23 ffZ
1(30.OO 7 31 22
IDO.O0 21 40 12
110.00 8 49 53
110.00 22 38 11
OISTANCE 156.453
LOL 71.91 VL |9.464 GAL L_Z.57 AZL 86.82 HEA 52,73 SHA 93.41 ECC .65762 INC 3.1819 Vl 30.221
LOP 124.60 VP 32,_h_4 GAP -40.36 AZP 88.07 TAL 166,86 TAP 219.59 RCA 31.98 APO 154.84 V2 35.257
GP -.35 ZAL 57.84 ZAP 26.80 ETS 178.43 Z/_ 133.94 ETE |88.62 ZAC 66.92 ErE 163.48 CLP 26.80
DLA 9.2?. RAL 11.48 RAD 6371.2 VEL 18.229 PTH 3.02 VHP 23.464 OPA -14.36 RAP 334.78
L-! TIME IN! LAT IN! LONG IN! RT ASC IN! AZHTH IN! TIHE PO CST TIN IN! 2 LAT
_O3J,J9 -27,_0 9e,69 27_.86 84.39 6 56 2 243J.2 -28.29
5095.5J 24,52 226.02 266.86 ?5.38 21 48 17 4495.5 22,28
2754,30 -29.44 78.5! 276.04 84.57 8 17 16 2154.3 -29.88
4847.63 26.11 :307.33 266.39 74.91 23 J O 4247.6 23.79
2508,62 -33.96 60.33 276.5J 85.04 9 31 41 1908.6 -34.18
4666.08 30.39 |92.|8 265.02 73.54 23 55 57 4066.! 27.84
OIFrERENTIAL CORRECTIONS
TO£ -.8710 TRA-2.|679 TC3 -.1447 BAU .4114
ROE-J.0715 RRA .5316 RC3 -.0J83 FAU .01188
FOE .4566 FRA .8700 FC3 -.0488 BSP 3408
BOE 1.3808 8RA 2.2321 BE3 .1459 FSP -87
MZ0oCOUR.SE EXECUTION ACCURAC_
SGT 1022.4 SGR 476.0 SG3 36.0
RRT -.0338 RRF .0265 RTF -.71:_1
5G8 1127.8 R23 .0042 R13 .7130










ST 43l.O SR 427.4 SS 422.0
CRT ,6985 CRS .7807 CST ,9913
LSA 695,| MSA 251.4 SSA 14.8
ELl 559.4 EL2 235.7 4LF 44,66
LAUNCH OATE DEC 4 J96e FLIGHT TII_ 82.00 ARRIVAL CATE FEB 24 1969
HELIOCENTRIC CONIC
RL 147.43 LAL -,00
RP 107.48 LAP Z.66
RE 72.581 GL 4.29
PLANE TO(ENTRIC CONIC
C3 193,904 VHL 13,925
LNCH AZNTH LNCH T]HE
90.00 6 3 !
90.OO £'0 32 55
100.00 7 29 17
JOO.OO 21 49 20
110.00 8 48 43
110.00 22 46 24
DISTANCE 164.495
LOL 71.91 VL L_.056 GAL 21.59 AZL 86.80 HCA 55.97 .SMA 94.92 ECC .63244 INC 3.Z047 vl 30.221
LOP 127.85 VP 32.753 GAP -38.60 AZP 88.21 TAL 166.01 TAP 221.99 RCA 34.89 APO 154.95 V2 35._58
GP -,36 2AL 56.76 2AP 25,37 ETS 178.46 ZAE 134,51 £TE 189.15 7AC 68.68 ETC 163.79 CLP 25.37
DLA 9,97 RAL J2,37 RAD 6571,J VEL 17.755 PTH 2.99 VHP 22.589 DPA -15.74 RAP 536,54 ECC •,J912
L-I TIME. INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG
3042.75 -27.72 99.53 276.12 83,97 6 55 44 2442.7 -28.27 90.91
5058.06 25.86 223.48 266.56 74.27 21 57 _3 4458.1 21.47 _15.62
2764.50 -19.37 79._6 276.31 84.18 8 J5 22 2164.5 -29.87 70.49
4811.51 25.45 204.85 266.05 73.77 23 9 32 4211.5 22.98 J96.92
2515.93 -33.82 60.89 276.82 84.71 9 50 39 1915.9 -34.18 51,67
4632.85 29.73 189,82 264,58 72.29 24 5 36 4032,8 27,02 181,68
OIFFERENTIAL CORRECTIONS
TDE -.8919 TRA-2.LM]06 TC3 -.1556 8AU .4069
ROE-1.O321RRA .5085 RC3 -.0204 FAU .01193
r0E .4761 FRA .9015 FE3 -.0533 8SP 3190
6GE 1.3641BRA 2.2586 BC3 .1570 FSP -91
MID-COJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1060.6 SGR 478,2 S(,3 38.9 ST 459.3 SR 429.4 SS 441.5
RRT -.0286 RRF ,0243 RTF -.7282 CRT .7012 CRS .7823 CST .9915
SGB 1181.7 R23 ,0016 R13 .7282 LSA 724.5 MSA 255.6 SSA 15.1
5_I 1080.7 SG2 478.0 THA 179.10 ELl 580._ EL2 242.5 ALF 42.26
LAUNCH OATE DEC 4 1968 FLIGHT TIME 84,00 ARRIVAL DATE FEB Z6 J969
HELIOCENTRIC CON|C
RL J47,43 LAL -.O0
RP 107.48 LAP 2.77
RE 70.281GL 4.66
PLANETOCENTRIC C(_NIC
C3 178,269 VHL 13.352
LNCH A5'NTH LNCH TIME
90.00 6 O 19
90.00 _O 42 18
100.00 7 27 0
100.00 21 58 17
110.00 8 47 LP2
110.00 22 54 25
DISTANCE 170.622
LOL 71.91 VL 20.393 GAL 20.66 AZL 86.77 H(.A 59,22 S/_A 96.42 EC( .60778 IN( 3,2258 vl ]0.221
LOP 131.10 VP 33.065 GAP -36.93 AZP 88.35 TAL 165.18 TAP 224.40 RCA 37.82 APO 155.D3 v2 35.259
GP -.38 2AL 55,74 ZAP 23.96 ETS 178.49 ZAE 134.78 ETE 189.71 ZAC 70.45 ETC 164.08 CLP 25.96
OLA 10.71RAL 13.20 RAD 6570,9 VEL 17.309 PTH 2.95 VHP 21.740 0PA -13,10
L-I TIME: IN! LAT IN! LONG IN! RT AS( IN! AZMTH IN! TIHE PC) (ST TIM
5053.63 -27.64 IOO.32 2T6.27 8_.59 6 51 13 2455.6
5020.04 23.13 220.93 266.20 73.19 22 5 58 4420.0
2774.05 -29.30 79.96 276.48 83.81 8 13 14 2174.0
4774.86 24.73 2132.36 265.66 72.65 23 17 52 4174.9
2522.55 -33.78 61.41 277.02 84.41 9 29 25 1922.6
4599.12 29.OO 187.46 264.09 71.06 24 11 4 3999.1
DIFFERENTIAL CORR[CTION5
TOE -.8974 TRA-2.Z167 TC3 -.1636 BAU .3938
ROE -.9929 RRA .4850 RE3 -.0227 FAU .01208
FOE .4945 FRA .9318 FC3 -.0587 BSP 3352
BOE 1.3384 BRA 2.2692 BC3 .1652 FSP -99
MID-COUR,E EXECUTION ACCURACY
SGT 1129.8 _ 479.7 SG3 41.9
RRT -,P267 RRF .0228 RTF -.7432
,f_B 1227.4 R23 .0014 R13 .743_
SGI 1129.9 $62 479.5 TH_ 179.21
RAP 538.30 ECC 3.9339








ST 482.5 SR 430.8 55 459.9
CRT ,7D07 CRS ,7835 CST ,9912
LS_ 749,9 MSA 259,5 SSA _5.3
ELI 597.3 EL2 248.3 ALF 40.40
545
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH CATE CEC & J968 FLIGHT TIME 86.00 ARRIVAL CA TE FEB Z8 1969
I'_LIC_EENTRIC COhlJC CISTAI_E I76.83!
RL |47.43 LAL -.00 LOt. 71.9] VL 21.097 GAL 19.77 *ZL 86.75 HCA
RP 107.48 LAP 2.88 LOP 134.35 VP 33.381 GAP -35.33 ATP 88,50 TAL
RC 68.209 GL 5.04 GP -.39 ZAL 54.76 ?AP _.56 ETS |78.50 7AE
PLAMf. TC)CENTR|C CCINZC
C3 163.941 VHL 12._04 CLA 11.45 RAL |3.99 RAO 6570.8 VEL I6.8_0 PTH
LNO4 ATNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG
90.00 5 57 23 3063.97 -27.56 101.06
90.00 E_ 51 31 4981.43 22.35 2|8.37
100.00 7 24 3(3 2782.99 °29.24 B0.62
1[_3.00 22 7 5 4737.64 2_.95 199.87
110.0(3 8 45 50 2528.52 -33.74 61.87
llO.O0 23 2 |5 4564,88 28.23 |85.|0
CIFFER'ZNTIAL CCRR_CTIONS
ICE -.9040 TRA-2.2327 TC3 -.I 718 BAU .3B06
ROE -.9540 RRA .4616 RE3 -.0252 FAU .01_5
FOE .5137 FRA ,9630 FC3 -.0647 BSP 3494
BOE 1.3143 _A 2.2799 BC3 .1737 FSP -108
62.47 S_A 97.92 EC( .5B3?2 INC 3.2456 V| _3.22J
164.36 TAP 226.83 RCA 40.76 APO 155.08 V2 35.259
I35.34 ETE 190.31 ZAC 72.24 ETC 164.36 CLP 22.56
2.9l VHP 20.9IB OPA -12.44 RAP 340.08 ECC 3.6981
INJ RT AS( INJ A2'NTH INJ TIN[ PO CST TIM INJ Z LAT INJ Z LONG
276.33 83.22 6 48 27 2464.0 -28.21 92.46
265.79 72.14 22 14 32 4381.4 19.70 210.70
276.55 83.47 8 1O 53 2183.0 -29.83 71.86
265.22 71,56 23 26 2 4137.6 ZI.ZI 192.15
277.12 84.J4 9 _7 58 1928.5 -34.18 _.65
263.55 69.86 24 I8 EO 3964.9 25.22 177.21
NIO-OC)_._E EXECUTION ACCURACY ORBIT CETERMINATICtN ACCURACY
,_T 1|81.7 _ 480.5 563 45,2 ST 507.3 5R 431.6 SS 479.1
RRT -.0241RR$" .O'dO9 RTF -.7576 CRT .7006 CRS .7848 CST ,9910
S_ 1275.6 R23 .(3010 RJ3 .7576 LSA 777.0 MSA 262,8 SSA 15.4
561 1181.7 $62 480.3 THA ! 79.33 ELI 6| 5.8 EL2 253.7 ALF 38.48
LAUNCP_ OAT£ 0EC 4 1968 FLI_4T TIME 88.00 ARRIVAL CATE MAR 2 1969
_LIOCENTRIC CONIC
RL |47.43 LAL -.00
RP 107.48 LAP 2.98
RC 66,167 GL 5.43
PLANETCX_ENTRIC CONIC
C3 ISO.805 VHL 12.250
LNO4 AZMTH LNCH TIN_
90.00 5 54 13
gO.O0 21 0 35
1(30.OO 7 21 47
100.00 Z2 15 43
110.00 8 44 5
II0.OO 23 9 54
DISTANCE 183.114
LOL 71 .91 VL 21.57I GAL I8.9"Z AZL 86.74 HCA 65.72 SMA 99.40 gCC .56031 IN( 3.2641 V! 30.221
LOP 137.60 VP 33.682 GAP -33.50 A2'P 88.66 TAL 163.57 TaP 229.28 RCA 43.71 APO 155.10 vZ 35.;_57
6P -,41 ZAL 53.84 ZAP ZI.IB ET5 178.S0 ZA_ 136.00 ETE 190.94 ZAC 74.04 ETC 164.62 CLP 21.17
DLA 12.I8 RAL 14.73 RAO 6570.6 VlEL 16.496 PTH 2.87 VHP 20.121 CPA -11.77 RAP 341.85 ECC 3.4819
L-I TIME INJ LAT INJ _ |NJ RT AGC INJ A_4TH INJ TI_ PC) CST TIM INJ 2 LAT INJ 2 LONG
3073.79 -27.48 101.77 276.28 82.88 6 45 27 2473.8 -28.18 93.17
4942.18 21.51 215.50 265.3_ 7i.12 22 22 58 4342.2 1e.73 208.2?
2791._8 -29.17 81.23 276.52 83.16 8 8 18 2191.4 -29.81 72.49
4699.82 23.11 197.38 264.73 70.50 23 34 2 4099.8 2'0.24 189.76
2_33.87 -33.70 62,28 277.12 83.90 9 26 19 1933,9 -34.18 53.07
4530.10 27.39 182.74 262.97 68.70 24 25 24 3910,1 24.24 174.98
ORBIT OETERMINATION ACCURAC¢
ST 533.I 5R 431.6 55 498.9
CRT .7008 CRS .7863 CST .9_08
LSA 505.4 MSA 265.6 55_ 15.6
EL1 635.4 EL2 258.3 ALF 36.56
01FFERENTIAL CCRRECTICNS
TOE -.9106 IRA-2.2422 7C3 -.1799 B_U ._671
ROE -.9153 RRA .4]h92 RE3 -.0250 FAU .01245
rOE .5338 FRA .9951 rE3 -.O715 8SP }646
BOE 1.2911 8RA 2.2895 BC3 .I821 FSP -117
NI0-COUR,SE E_ECUTICN ACCURACY
.%T 12_S.4 86_ 480.5 S_3 48.8
RRT -.0212 RRr .0186 RTF -.771_
SG_ 1325.5 R_3 ,0006 RI3 .7712
SGI 1235.5 SG2 480.3 THA I79.44
LAUNCH DATE OEC 4 J968 FLIGHT TIME 90.00 ARRIVAL CATE MAR 4 1969
HELIOCENTRIC CONIC
RL 147,43 LAL -.0O
RP 107.49 LAP 3.06
RC 64.161GL 5.84
PLANE TOCENTRIC CONIC
C3 |38.758 VHL 11.780
LNCH ATMTH LN(H TIME
90.00 5 50 48
9O.0O 21 9 32
I(30,00 7 18 49
100,00 22 24 12
1|0.OO 8 42 7
110.00 23,17 23
DISTANCE 189.466
LOL 71.91 VL 27,0|7 GAL 18.10 _?L 86.72 MCA 68.97 S_A 100,87 ECC .53759 INC 3,28|8 Vl 30.2i|
LOP 140.85 VP 33.967 GAP -32.33 AZP 88.6_ TAL 162.79 TAP 231.76 RC_ 46.64 APO 155.10 v2 35.?56
GP -.42 ?AL 52.97 ZAP 19.80 ETS 178.49 ?AE 136.76 ETE 191.63 ZAC 75.86 ETC 164,87 CLP 19,90
OLA 12.90 R_L 15.42 RAO 6570.5 VEL 16.127 PTH 2.84 VHP 19.347 DPA -11.08 RAP 343.63 ECC 3.2836
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG
3083.I5 -27.40 10_.44 _76,I3 8_,55 6 42 II 2483.2 -28.15 93.86
4902.26 20.60 213.22 264.83 70.I3 22 31 14 430_.3 17.71 205.74
2799.27 -29.10 81.8I 276.38 82.86 8 5 _8 2|99.3 -29.79 73.07
4661.38 22.22 194,87 264,19 69,47 _3 4I 53 4061.4 I9._3 187.35
2538.65 -33.66 62,65 277.01 83.68 9 24 25 J938.6 -34.17 53.44
4494.77 26.49 180.39 262.34 67.56 24 32 18 3_94.8 23.21 172.76
ORBIT DETERMINATION ACCURACY
ST 55_.fl SR 431.0 $S 519,1
CRT .7007 CRS .7879 CST .9905
LSA 834.0 MSA 267.9 $SA 15.7
ELI 655,2 EL2 262.3 ALF 34.73
OIFFERENTIAL COR_CTION$
TOE -.9146 TRA-2.2574 TC3 -.1871 BAU .3518
ROE -,8769 RRA .4150 RC3 -,0309 FAU .01269
FOE .5545 FRA 1.0279 FC3 -.0792 8.SP 3866
BOE 1,2671 BRA 2.2952 BE3 .1896 FSP -128
MID-COURSE EXECUTION ACCURAC¢
SGT 1288.8 S6R 479.7 $63 52.6
RRT -.0|85 RRF .0162 RTF -.7844
S6_ 1375.2 R23 .0006 R13 .7_44
$61 1288.9 SG2 479.6 THA 179.54
LAUNCH DATE DEC 4 I968 FLIGHT TIME 92.00 ARRIVAL _ATE MAR 6 1969
HELIOCENTRIC CONIC
RL 147.43 LAL -.00
RP 107.50 LAP 3.14
RC 62,196 GL 6.26
PLANE, TOCENTRIC CONIC
C3 127.712 VHL 11.301
LN_ ATMTH LNCH TIME
90.00 5 47 6
gO.OO 21 18 _1
100.00 7 15 36
100.00 22 32 _3
110.00 8 39 55
110.(30 23 24 43
DISTANCE 195.882
LCL 71.91 VL 22.435 GAL 17.33 AZL 86.70 I._A
LOP 144.10 VP 34.237 GAP -30.91 AZP _8.99 TAL
GP -.44 ZAL 52.15 ZAP 18.44 £TS 178.45 ZAE
72.21 SMA 102.32 ECC .51558 INC 3.2987 Vl 30.221
162.04 TAP 234.26 RCA 49.56 APO 155.07 V2 35.253
137.63 £TE 19_.37 7AC 77.68 ETC 165.ll CLP 18.43
OLA 13.62 RAL 16,07 RAO 6570.4 VEL 19,781 PTH 2.80 VHP 18.597 DPA -I0.38 RAP 345.41 ECC 3,1018
L-I TD4_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
_092.13 -27.32 103.O9 275.89 82.23 6 38 38 2492.1 -28.|1 94.51
4861.65 19.64 Z10.63 264.28 69.18 22 39 23 4261.6 16.64 203.24
2806.72 -29.04 82.35 276.|5 82.58 8 2 23 2206.7 -29.76 73.63
4622.29 21.215 192._6 26_.61 68.48 23 49 35 4022.3 18.15 184.95
2542.90 -33.63 62.9_ 276,8| 83.49 9 22 J8 194_.9 -34.17 53.77
4458.88 25.54 178.03 261.68 66.46 24 39 2 3_58.9 22,I3 170.53
ORBIT DETERMINATION ACCURACY
ST 587.0 SR 429.7 SS 540.5
CRT ,7016 CRS .7897 (ST .9904
LSA 865.2 MSA 269.4 5SA 15.9
ELI 677.4 EL_ 265,4 ALF 3_.94
DIFFERENTIAL CORRECTIONS
TOE -.9216 TRA-2.2688 TC3 -.1948 BAU .3376
ROE -.8389 RRA .3919 RC3 -.0340 FAU .01295
FOE .5767 FRA 1.0620 FC3 -.0878 BSP 4028
BOE 1.2462 _RA 2.3024 8C3 .I977 FSP -139
MI0-COURSE EXECUTION ACCURACY
S_T 1346.5 _ 478.1 $63 56.8
RRT -.0147 RfW .0132 RTF -.7968
$68 1428,8 R23 .DD02 R13 .796_
$61 1346.5 SG2 478.1 THA 179.66
346
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69
)
LAUNCH DATE DEC 4 196B FLIGHT TIME 94,00 ARRIVAL 0ATE MAR 8 1969
HELIOCENTRIC CONIC
RL 147.43 LAL -.00 LOL 71.91 VL
RP 107.51 LAP 3.21 LOP 147.35 VP
RC 60.278 GL 6.70 GP -.46 ?AL
PLANETOCENTRIC CONIC
C3 I|7.581VHL 10,843 DLA
LNCH AZMTH LN_H T]NE L-I TIME
90.00 5 43 7 31OO.60
90.00 21 27 5 4820.31
100.00 7 12 7 2813.BO
100.00 ZZ 40 46 4582.54
110.OO 8 37 29 2546.69
110.00 23 31 53 4422.42
DIFFERENTIAL CCRREC-TION5
TDE -.9262 TRA-2.2758 TC3 -.2012 BAU .3217
ROE -.8013 RRA .3692 RE3 -.0373 FAU .01325
FOE .5996 FRA 1.097! FC3 -.0976 BSP 4256
BOE 1.2247 (3RA 2.3(356 Be3 .2047 FSP -I52
0ISTANCE 2_32.356
22,628 GAL 16,58 AZL 66.6_ HCA 75.46 SMA I03.74 ECC ,4945J INC 3.3150 V! * 30.2?1
34.492 GAP -29.56 AZP 89.I7 TAL |61.32 TAP 236.78 RCA 52,46 APO 155.02 V2 35.250
51.39 ZAP 17.08 ETS 178.38 ZA£ 138.62 ETE 193.17 ZAC 79.5! ETC 165.32 CLP 17.08
14,34 RAL 16.66 RAD 6570.2 VEL 15.457 PTH 2,76 VHP 17.670 DPA -9,67 RAP 347.19 EEC 2.9351
INJ LAT ]NJ L CNG INJ RT ASC ]NJ AZHTH INJ TIM_ _ (ST TIM INJ 2 LAT JNJ 2 LONG
-27.24 103.71 275.55 81.93 6 34 48 2500.8 -28.07 95.14
18.62 208.02 263.69 68.27 22 47 25 4220.3 15.51 200.73
-28.98 82,87 275.83 82.32 7 59 l 2213.8 -29.74 74.15
EO.25 189.84 262.98 67.53 23 57 9 3982,5 17.03 182.53
-33,60 63.27 276.51 83.32 9 I9 56 1946.7 -34.16 54.07
24.52 I75.68 260,97 65.4! 24 45 36 3822.4 21.00 168.31
MI0-COURE EXE(UTION ACCURACY OR01T DETERMINATION ACCURACY
SGT 1403.7 SGR 475.8 5G3 61.3 5T 615.1 SR 427,7 SS 562.5
RRT -.0110 RRF ,0100 RTF -.8088 CRT .7023 CRS .7916 CST ,9_H]I
5(,0 1482.2 1_3 .0001 RI3 .8088 LSA 896.B MSA 270.4 SSA 16.0
5GI 1403.8 SG2 475,7 THA 179,76 ELI 699.7 EL2 267.6 ALF 31.07
LAUNCH DATE DEC 4 I968 FLIGHT TIME 96.00 ARRIVAL 0ATE MAR 10 1969
HELIOCENTRIC CONIC
RL 147.43 LAL -.OO
RP 107.52 LAP 3.27
RE 58.412 GL 7.16
PLANETOCENTRIC CONIC
C3 108.292 VHL IO.406 OLA I5.05 RAL
LNO-? AZMTH LN_H TI_ L-I rIME
90.00 5 38 51 3109.25
90,00 21 35 42 4778.22
I00.00 7 8 21 2820.59
I00.00 L-_ 48 53 4542.II
110,OO 8 34 49 2550.07
110.OO 23 _W 53 4365.39
DIFFERENTIAL CORRECTIONS
TOE -.9310 TRA-2.2812 TC3 -.2071 BAU .3057
ROE -,7642 RRA .3467 RE3 -.0408 FAU .01359
FOE .6244 FRA J.J335 FC3 -.1087 BSP 4483
ODE 1,2045 8RA 2.]O74 8C3 .2ill FSP -167
DISTANCE L_138.882
LOL 71.9I VL 23,196 GAL |5.87 AZL 86.67 H_ 78,7I 5HA IO5.13 ECC .47380 INC 3.3308 Vl 30.221
LCP 150.60 VP 34.733 GAP -?.8.25 A2'P 89.35 TAL 160.62 TAP 239.33 RCA 55.32 APO 154.95 V2 35.246
6P -.48 ZAL 50.67 ZAP 15.73 ETS 178,28 ZAE 139,72 ETE I94.04 ZAC 8J .35 [TC 165.53 CLP 15.72
17.21RAD 6570.I VEL 15,|54 PTH 2.72 VHP 17,164 OPA -8.96 RAP 348.96 ECC 2.7822
INJ LAF INJ LONG INJ RT A_ _NJ Az'_4_H INJ TIME PO CS7 r[_ _NJ _ LAF [NJ Z LONG
-27.15 J04,3J 275.12 81.64 6 30 40 2509.2 -28.03 95'.76
I7.54 205.4I 263.06 67.41 22 55 21 4|78.2 14.33 198.21
-28.9J 83,37 275.40 82.06 7 55 22 2220,6 -29.71 74,65
19.18 I87.32 262,33 66.62 24 4 35 3942.! 15.85 180.11
-33,57 63.53 276.1I 83.17 9 17 19 1950.I -34.16 54.33
23.45 |73.34 260.24 64.39 24 52 0 3785.4 19.81 I66.09
MI0-CCURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY
5GT 1462.9 _ 472.6 SG3 66.2 ST 644.3 SR 424.9 SS 585.4
RRT -.0069 RRF .0064 RTF -,820! CRT .7034 CR$ .7937 CST .9899
S_8 I537.4 _3 -,D001RJ3 .8201 LSA 930.0 MS4 270.7 SSA 16.I
SGI I462.9 SG2 472.6 THA 179.86 ELI 723.5 EL2 269,0 ALF 29.33
LA&W(H DATE ,DEC 4 1_8 FLIGHT TI_E 98/._ ARRIVAL DATE P_AR 2_° 1969
HELIOCENTRIC CONIC DISTANCE 215.455
RL 147,43 LAL -,00 LOL 7J.91 VL 23.542 GAL 15.18 AZL 86.65 HCA 81,95 S_A 106.50 ECC .45406 Vl 30._2!
RP 107.53 LAP 3.31 LOP 153.85 VP 34.960 GAP -27.00 AZP 89.53 TAL 159.96 TAP 241.91 RCA 58.14 V2 35._4|
RE 56.605 GL 7.63 GP -.51 7AL 50.02 ZAP 14.38 ETS 178.I3 ZAE 140.94 ETE 194.99 ZAE 83.20 CLP 14.38
PLANE TOCENTRIC CONIC
C3 99.777 VHL 9.989 DLA J5.76 RAL J7.70 RAD 6569.9 VEL 14.870 PTH 2.68 VHP 16.479 DPA -8.23 RAP 350.74 EC( 2.6421
LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 5 34 14 3117.58 -27.07 104.9I 274.59 81.35 6 26 12 2517.6 -27.99 96.36
90.00 21 44 I6 4735.36 J6,40 202.78 262,40 66,59 23 3 JJ 4135.4 I3.09 J95.66
IOO.OO 7 4 17 28_7.18 -28.85 83.85 274,89 81.82 7 51 24 2227.2 -29.68 75.14
1130.OO 22 56 54 4500.99 18.O5 184,79 261.63 65.76 24 II 55 3901.0 14.62 177.67
li0.00 8 31 53 2553.12 -33.55 63.76 275.62 83.03 9 14 26 1953.1 -34.15 54.57




DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.9364 TRA-2,2845 TC3 -.2124 8AU .2894 S(.,T 1523.9 SGR 468.6 SG3 71.5 ST _74.9 SR 421.4 SS 609.4
RDE -.7277 RRA .3247 RE3 -.0445 FAU .03_97 RRT -.L_O_J RRF .D02_ RTF -.8309 CR7 ,70_ CRS .798l CST .9997
FOE .6506 FRA 1.1714 FC3 -.1212 BSP 4716 ,5_ 1594.3 R_3 -.0OO3 R13 ,8_9 LSA 965,0 MSA 270.3 SSA 16.2
8OE J .1859 BR4 2.3074 BE3 .2170 FS,P -182 5G1 1523.9 SG2 468.6 THA 179.96 EL1 748.7 EL2 269,4 ALF 27.64
=
LAUN(H DATE DEC 4 ]968 FLIGHT TIME |00,O0 ARRIVAL DATE MAR 14 |969
PELIOCENTRIC CONIC DISTANCE 222.071
RL 147.43 LAL -.OO LCL 71.91 VL 23.867 GAL 14.53 AZL 86.64 H(A 85.19 SMA 107.83 ECC .43509 INC 3.3615 vI _O.ZZI
RP IO7.55 LAP 3.35 LOP 157.10 VP 35.I74 GAP -25.79 AZP 89.7_ TAL 159.32 TAP 244.52 RCA 60.91 APO 154.74 VZ 35.235
RE 54.864 GL 8.12 GP -.53 ZAL 49.41 ZAP I3.O4 ETS 177.91 ZAE 142.30 ETE 196.04 ?AE 85.04 ETC I65.89 CLP 13.03
PLANETOCENTRIC CONIC
C3 91.972 VHL 9.590 OLA I6.47 RAL I8.15 RAO 6569.8 VEL |4.605 PTH 2,65 VHP 15.815 OPA -7.50 RAP 352.51 ECC 2.5136
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,S_ INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 5 29 17 3125.go -26.98 105,50 273.98 81.07 6 21 23 2525.9 -27.94 96.97
go.O0 _l 5_ 46 4691.71 _3.L>O _'00,14 _6_.70 8J.8_ _] IO 58 4091.7 lI.81 193.10
|0(3.00 6 59 54 2833.66 -28.79 84,32 274.29 81.58 7 47 8 2_33.7 -29.65 75.62
100.00 23 4 50 4459.18 16.86 182.25 2150.91 64.94 24 19 10 ]859.2 13.34 175.22
110.00 8 28 40 2555.92 -33.53 63,98 275.05 82,90 9 11 16 1955.9 o34.14 54.79
110.OO 23 52 34 4509.69 21,15 168.67 258.67 62.50 25 4 23 3709.7 17,30 161.66
DIFFERENTIAL CORRECTIONS MI0-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.9417 TRA-2.2854 TC3 -.2166 BAU .2730 SGT 1586.3 SGR 463.8 SG3 77.3 ST 706.5 SR 417.2 SS 634,6
ROE -.6918 RRA .]O31 RC3 -.0485 FAU .01440 RRT .0031 RRF -.0023 RTF -.8411 CRT .7070 CRS .7987 CST .9896
FOE .6787 FRA 1.2109 FC3 -.1355 BSP 4955 S_ 1652,7 R_3 .OOO6 R13 -.8411 LSA 1001,6 MSA 269.2 SSA 16._
8DE 1.1685 8RA 2.3054 8E3 .2220 FSP -199 SG! J 586.3 ,_v2 463.8 THA .06 ELI 775.2 EL2 268.9 ALF 26.02
347
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69)
LAUNCH DATE DEC 4 1968 FLIGHT TIE 102.00 ARRIVAL CkTE MAR J6 1969
HELIOCENTRIC CONIC
RL 147.43 LAL -.DO LOt. 71.91 VL
RP 107.57 LAP 3.38 LOP 16_.35 VP
RC 53.197 GL 8.63 GP -.56 ZAL
PLANETOCENTRIC CONIC
C3 84.P27 VHL 9.210
LNO-I ATHTH LN(H TIME
90.00 5 23 57
90.00 22 I 15
lOO.O0 6 55 J|
100.00 23 12 42
110.00 8 25 11
110.00 0 3 7
DIFFERENTIAL CORRE(TION$
TOE -.9475 TRA-Z.284Z TC3 -,?198 BAU .2563
ROE -.6565 RRA .2821RC3 -.0525 FAU .0|487
FOE .7087 FRA 1.2522 FC3 -.1518 BSP _200
BDE 1.1527 _4 2.3016 BE3 .2260 FSP -218
DISTAN(:£ 228.724
24.171 GAL 13.90 AZL 86.62 H(A 88,44 St4A 109.J2 £C( .41690 IN( 3.3766 Vl 30.22J
35.374 GAP -24.63 AZP 89.91 TAL 158.72 TAP 747.15 RCA 63.63 4PO |54.67 V2 35.Z79
48.86 ZAP 11.70 ETS 177.61ZAE 143.78 £TE I97.22 74( 86,89 ETC |66.06 CLP 11.68
DLA 17.18 RAL 18.54 RAO 6569.7 VEL 14.]59 PTH 2,6| VHP |5.171 OPA -6,77 RAP 354.?7 ECC 2.3960
L-I TIME INJ LAT INJ LCNG INJ RT 4SC INJ A_WTH INJ TIME PO (ST TIN INJ ? LAT INJ Z LONG
3134.33 -?6.89 106.10 273.28 80.78 6 16 |2 2534.3 -27.89 97.58
4647.26 13.94 197.48 260.98 65.10 ?3 I8 4? 4047.3 10.47 190.51
7840.1-5 -28.72 84.79 273.61 81.34 7 42 3| 2240.1 -29.62 76.10
4416.68 I5.62 179,71 260.16 64.|8 24 26 19 3816,7 |2.07 172.77
2558.55 -33.§0 64.18 274.39 81.79 9 7 50 |958.5 -34.14 55.00
4271.05 I9.92 I66.35 257.85 61.63 1 14 |9 3671.0 15.97 159.45
MID-COURSE EXECUTION ACCURACY ORBXT DETERMINATION ACCUR4CY
_T I6504 SCR 458.2 S_3 83,7 ST 739.4 SR 412.1 SS 661.O
RRT .0089 RRF -.0073 RTF -.8508 CRT .7094 CRS .80|5 CST .9895
SC_ I712.8 RZ3 .0009 R|3 -.8508 LSA 1040.1HSA 267.4 $SA 16.3
SGI |650.4 SG2 458.2 THA .15 ELl 803.1 EL2 267.4 ALF 24.46
LAUNCH OAT? DEC 4 |968 FLIGHT TINE 104.00 ARRIVAL DATE MAR 18 1969
HELIOCENTRIC CONIC
RL 147.43 LAL -.00
RP i07.59 LAP 3,39
RC 51.611GL 9.16
PLANETO(ENTRIC CONIC
C3 78.275 VHL 8.847 OLA
LNCH A_WTH LNCH TIE L-I TII_ INJ LAT
gO.O0 5 18 14 3143.03 -26.80
90.00 22 9 43 4601.98 12.63
I00.00 6 50 6 2846,76 -28.65
I00.00 23 20 32 4373.48 14.32
IIO.OO 8 21 24 7561.10 -33.48
110.00 0 9 39 4231.90 18.63
0IFFER£NTIAL CORRECTIONS
TOE -.9563 TRA-2.7837 TC3 -.2232 eAU .24|0
ROE -.6220 RRA .2616 RE3 -.0568 FAU .01537
FOE .7418 FRA 1.2962 rC3 -.1700 BSP 5377
BOE 1.1408 8RA 2.2986 BC3 .2503 FSP -237
0ISTANCE 235.410
LOL 71.91 VL ?4.456 GAL 13.30 AZL 86,61HCA 91.68 Sit4A 110.38 ?CO .39948 INC 3,3916 Vl 30.?ZJ
LOP 163,60 VP 35.563 GAP -23.50 AZP 90,10 TAL 15_,14 TAP 249.8? RCA 66.29 APO 154.48 VZ 35.2?2
GP -.60 ZAL 48.37 ZAP 10.35 £TS 177.18 ZAE 145.39 ET£ 198.53 ZAC 88.73 £TC 166.20 CLP 10.34
17.88 RAL 18.89 RAO 6569.5 VEL 14.129 PTH 2.57 VHP 14.547 OPA -6.O4 RAP 356.03 ?CO ?.2887
INJ LONG INJ RT A,_C INJ A_TH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG
106.72 272.50 80.48 6 10 37 2543.0 -27.84 98.71
194,80 260.24 64.44 23 ?6 25 4002.0 9.09 187.91
85._7 272.84 8J.09 7 37 33 2246.8 -29.59 76.59
t77.16 259.39 63.48 24 33 25 3773.5 10.64 170.79
64.38 273.64 82.67 9 4 5 1961.1 -34.13 35.20
164.04 257.01 60,81 1 20 11 3631.9 14.60 157.25
MID-CC_,T_ EXECUTION ACCURACY ORBIT DETERMINATION ACCL)RACY
SGT 1718.8 S_ 451.7 5(;3 90.6 5T 773.3 SR 406.4 $5 689.4
RRT .016I RRF -.0132 RTF -.8§98 CRT .7130 CR5 .8046 CST .9895
1777.2 R23 ,O017 RI3 -.8598 LSA |087.1MSA 264.8 SSA 16.4
SG| 1718.8 _2 451.7 THA ,26 ELI 834.3 EL2 264.8 ALF 22.93
LAUNCH D4TE DEC 4 1968
HELIOCENTRIC CONIC
RL 147.43 LAL -.00
RP 107.61 LAP 3.39
RC 50.116 GL 9.70
PLANET(_CENTRIC CONIC
C3 7?.?8? VHL 8.50?
LNCH AZHTH LN(H TIME
90.00 fl 12 fi
90.00 72 18 I?
I[30.00 6 44 39
I00.00 23 28 19
110.00 8 17 19
110.00 0 16 4
FLIGHT TI_ 106.00 ARRIVAL DATE MAR Z0 1969
DISTANCE Z42.174
LC_ 71,91 VL ?4.7?3 GAL 12,7Z A?L 86.59 HCA 94.92 SMA 111.60 £(C .36283 INC 3.4066 Vl 30.?71
LOP 166.84 VP 35.740 GAP -??.42 A?P 90.29 TAL 157.61 TAP 252.53 RCA 68.88 APO 154.37 V? 35.2|5
GP -.63 ZAL 47.93 ZAP 9,00 £TS 176.56 ZAE 147.13 £T£ ?00.03 ZAC 90.57 £TC 166.34 CLP 8.98
DLA 18,59 RAL 19.18 RA0 6569.4 VEL 13,915 PTH 2,54 VHP 13.947 0PA -5.30 RAP 357.77 ECC ?.1896
L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZ_TH INJ TIME PO (ST TIM INJ ? LAT INJ ? LCNG
3152.12 -26.69 107.37 271.64 80.18 6 4 37 2557.1 -77.78 98.87
4555.85 11.26 192.11 259.48 63.85 23 34 8 3955,8 7.65 185.28
?853.62 -28,58 85.76 277.00 80.84 7 32 J2 2253.6 -29.55 77.09
43?9.58 17.97 |74.60 ?58.60 62.63 24 40 29 37?9.6 9.?3 167.81
2563.67 -33.46 64.58 272.83 82.56 9 0 3 1963.7 -34,13 55.40
4192.29 17.50 |61.74 256,16 60.05 I 25 56 3592.3 13.19 155.O5
01FFERENTIAL CORRECTIONS
TOE -,9628 TRA-2.7782 TC3 -.2239 BAU .2243
RCHE -.5882 RRA .2418 RC3 -.0612 FAU .01595
FOE .7769 FRA 1.3421 re3 -,1911 8SP 5623
BOE 1.1283 BRA ?.2910 BE3 .2321FSP -259
LAUNCH OATE DEC 4 1968
_LI_ENTRIC CONIC
RL 147.43 LAL -,00
RP 107.64 LAP 3.39
RC 48.721 GL 10.77
PLANETO(:ENTRIC CONIC
C3 66.800 VHL 8.173 OLA
LNCH AZMTH LN(H TIME L-I TiME INJ LAT
gO.O0 5 S L_8 3161.78 -E6.58
90.00 _ 26 44 4508.83 9.83
I00.00 6 38 47 2860.86 -28.50
1OO.OO 23 36 6 4284.98 11.57
110.00 8 12 35 2566.37 -33.44
J10.OO O 22 24 4152.23 I5,93
0IFFERENTIAL CORRECTIONS
TOE -.97OO TRA-2.2707 TC3 -,_'_50 _AU .2076
ROE -.55fl3 _A .2_7 RE3 -.0657 F_U .01659
FOE .81_2 FRA 1.3905 re3 -.2i51 8SP 5811
BOE 1.1177 BRA 2.2811 8(3 .2325 FSP -284
MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1786,0 S6R 444.5 ,_-_3 98.1 ST Bl0.7 SR 399.8 SS 718.9
RRT .0231RRF -,019_ RTF -.8684 CRT .7164 CR$ .8079 CST .9894
_8 1840.4 R'23 .0022 R13 -.8684 LSA 1124.8 MSA 761.6 SSA 16.5
SGI 1786.0 _2 444.3 THA .35 ILl 865.3 EL? 761.3 ALF 71.52
FLIGHT TI_ 108.00 A_IVAL DATE MAR ?? 1969
OISTAN(E 248,862
LC_ 71.91 VL 24.972 GAL 12.17 AZI.. 86.58 HCA
LOP 170.09 VP 35.905 GAP -21.36 AS'P 90.49 TAL
GP -.67 ZAL 47,53 ?AP 7.65 £TS 17_.66 ZAE
98.16 S_A 112.78 £CC .36693 INC 3.4218 Vl 30.211
157.11 TAP 255.27 RCA 71.39 APO 154.t6 V? 35.?O7
149,01ETE 21]1.75 ?AC 92.40 £TC 166.46 CLP 7,6?
19.29 RAL 19.42 RAO 6569.3 V_L 13.717 PTH
INJ LONG INJ RT ASC INJ
108.05 270.71 79.85 5 58 10
189.39 258.70 63,31 23 41 53
86._g 271.08 80,38 7 26 28
172.02 257.79 62.24 24 47 31
64.78 271.94 82,44 8 55 4J
159.45 2_.29 59.35 I 31 36
MI0-COIJRSE EXECUTION ACCURACY
SGT 18S4.3 _ 4_6.4 8G3 |06.4
RRT .0308 _ -.O_38 RTF -.8766
I_ R_ .0028 RI3 -.8766
_G| 1854.4 SG_ 4_.J THA .44
2.51 VMP 13,355 DPA -4.57 RAP 359.51 ECC ?.0994








ST 847,6 SR 392.4 SS 750°?
CRT .7205 CRS .8113 CST .9894
LSA 1169,8 MS_ ?57.8 SSA 16.5
ELI 898.0 EL2 ?56.9 ALF 20.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH CAT? 0EC 4 1968
HELIOCENTR[C CONIC
RL 147.43 LAL -.00
RP 107.66 LAP 3.37
RE 47.437 GL J0.8§
PLANE TOCENTRI( CONIC
C3 6],787 VHL 7.860
LNCH AZMTH LNCH T[NE
90.00 4 58 21
90.00 22 35 _1
1OO.O0 6 32 29
]OO.O0 23 43 54
110.00 6 6 10




FLIGHT TIE 110.00 ARRIVAL CATE MAR 24 1969
DISTANCE Z§5.619
25.206 GAL 11.64 AZL 86.36 hICA 101.40 SNA 113.91 ECC .35179 INC 3.4372 Vl _3.221
36.060 GAP °20.37 AZP 90.66 TAL 156.64 TAP 258.04 RCA 73.84 APO 153.98 v2 35.198
47.ZZ ZAP 6.29 £TS 174.16 ZAE 151.00 ETE Z03.75 ZAC 94.22 ETC 166.56 (LP 6.25
OLA 20.00 RAL








TCE -.9760 TRA-2._603 TC3 -.2204 BAU .1911
ROE -.5231 RRA .2043 RC3 -.0703 FAU ,01730
FOE .8571 FRA 1.44,20 FC3 -.2425 8SP 6119
6OE 1.1091 _A Z._696 (_3 .23]4 FSP -311
LAUNCH 0ATE OEC 4 1968
19.61RAO 6569.Z VEL 13.533 PTH 2.47 VHP 12.786 OPA -3.85 RAP 1.24 [CO 2.0169
IN] LONG IN] RT ASC IN] AS'NTH IN] TIHE PO CST TIM IN] 2 LAT IN] 2 LONG
108.79 269.71 79.50 5 51 13 2572.2 -27.63 100.32
186.64 257.92 62.8§ 23 49 42 3860.9 4.65 179.92
86.85 270.10 80.30 7 20 16 2268.6 -29.46 78.20
169.44 256.98 61.72 24 54 34 3639.7 6.26 162.76
63.01 270.99 82.31 8 50 59 1969.3 -34.11 55.84
157.17 234.41 56.70 I 37 10 3311.8 10.26 150.65
NI0-COURSE EXECUTICN ACCURACY OR6IT 0ETERNINATION ACCURACY
SGT 1924.1 .TK,R 427.4 SG3 115.5 ST 886.0 SiR 384.3 SS 783.5
RRT .0391RRF -.0329 RTF -.8843 CRT .72fi0 CRS .8154 CST .9894
1971.0 R_3 .0035 R]3 -.8843 LSA 1217.4 MSA 253.3 SSA 16.5
,11 1924.2 ,%2 427.1 THA °52 EL! 932.4 EL2 251.5 ALF 16.68
HEL IC(ENTRIC CONIC
RL 147.43 LAL -.00
RP 107.69 LAP 3.34
RE 46.274 GL 11.46
PLANETC_ENTRIC CONIC
C3 57.208 VHL 7.564
LNCH AZMTH LNCH TINE L-! TZl4E IN] LAT
90.00 4 50 41 3183.60 -Z6.3|
90.00 Z2 44 6 4411,93 6.83
100.(30 6 E5 44 2877.13 -28.31
1(30.00 _3 51 45 4193,63 8.62
110.00 B 3 5 2572.58 -33.38
110.00 0 34 49 4070.95 13.05
DIFFERENTIAL CORI_CTIONS
TOE -.9863 TRA-2.2478 TC3 -.2138 BAU .1747
ROE -.4918 RRA .1868 RC3 -.0749 FAU .0]809
FOE .9026 FRA 1.4967 FC3 -.2738 BSP 6363
60E I.IOZl BRA E.1556 BC3 .2284 FSP -340
FLIGHT TIME 112.00 ARRIVAL OATE MAR 26 1969
0ISTAN(E 262.393
LQ. 71.91 VL 25.4?5 GAL 11.14 AXL 86.55 _A
LOP 176.57 VP ]6.204 GAP -19.39 AZP 90.87 TAL
GP -.77 2AL 46.95 ZAP 4.93 ETS 171.96 2AE
104.63 SNA 115.00 ECC .33738 INC 3.4530 Vl 30.221
156.21 TAP 260.P5 RCA 76.20 APO 153.80 V2 35.]89
153.11ETE 206.11 ZAC 96.03 ETC 166.66 CLP 4.87
OLA 20.70 RAL 19.74 RAO 6569.0 VIEL 13.363 PTH
IN] LONG ZNJ RT A._ INJ AZHTH IN] TI_E
109.59 _68.64 79.13 5 43 45
183.86 2§7.12 62.45 23 57 36
87.46 269.05 79.99 7 13 41
166.84 256.15 61,27 25 I 38
6fl.26 269.98 82.16 8 45 57
134.91 253.52 38.12 I 42 40
NIO-COURSE EXECUTION ACCURACY
,%T 1994.6 SGR 417.7 ,%3 175.5
RRT .0460 RRF -.0405 RTF -.8916
,%8 2017.9 R'Z3 .0043 R13 -.8916
,%1 1994.7 ,%2 417.2 THA .60
2.44 VHP 17.235 DPA -3.13 RAP ?.95 ECC 1.9415








ST 9?5.5 5R 375.3 SS 818.9
CRT .7301CR$ .8194 CST .9895
LSA 1267.3 MSA 248.1 SSA 16.6
ELl 968.2 EL2 245.2 ALF 17.66
LAUNCH OAT[ 0£C 4 1968
HELIOCENTRIC CONIC
RL 147.43 LAL -.O0
RP 107.72 LAP 3.30
RC 45.244 GL 12.08
PLANE TOCENTRIC CONIC
C3 53.027 VHL 7.282
LNCH AZMTH LNCM T|I_
90.00 4 42 26
90.00 22 53 ?
IOO.OO 6 18 29
100.00 0 3 36
110.00 7 57 37
110.00 0 40 57
FLIGHT TIME 114.00 ARRIVAL 0ATE NAR 28 1969
DISTANCE 269.178
LOL 71.91 VL 25.629 GAL 10.65 AZL 86.53 MCA 107.87 SMA 116.05 ECC .37370 INC 3.4693 Vl 30._ZJ
LOP 179.81 VP 36.336 GAP -18.45 AZP 91.07 TAL 155.82 TAP 263.69 RCA 78.49 APO 153.62 V2 35.179
GP -.82 ZAL 46.74 ZAP 3.57 ETS 167.68 7AE 155.30 ETE ?08.94 ZAC 97.R3 ETC 166.74 CLP 3.47
CL4 Z1.41 RAL 19.83 RA0 6568.9 VEL 13.206 PTH 2.41 VHP 11.700 0PA -2.42 RAP 4.65 KCC 1.8727
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM_ PO csT TIH INJ 2 LATINJ 2 LONG
3196.21 -26.14 110.48 267.50 78.7] 5 35 4? 2596.2 -27.44 ]02.05
4361.91 5.24 181.03 ?36.33 62.13 24 5 44 3761.9 1.47 174.38
2886.50 -28.20 88.14 267.95 79.65 7 6 35 2286.5 -29.34 79.52
4146.85 7.08 164.22 255.3? C:_.88 I 12 43 3546.8 3.15 157.65
2576.32 -33.34 65.54 268.91 82.00 8 40 34 1976.3 -34.09 56.38
4029.79 11.56 ]52.65 ?52.63 57.61 1 48 7 3429.8 7.21 146.77
DIFFERENTIAL COrReCTIONS NIO-COUR._ EXECUTION ACCURACY
TOE -.9951 TRA-2.7328 TC3 -.?O85 BAU .1582 ,%T 2065.§ S(,R 407.2 ,%3 136.4
ROE -.4613 RRA .1700 RE3 -.079§ FAU .01897 RRT .0573 RRF -.0484 RTF -.8985
r0E .9531 FRA I .5531 FC3 _.3097 85P 6616 _ 2105.2 R23 .0052 R13 -.8985
8OE 1.0968 6R_ 2.2392 8C3 .2232 FSP -373 ,11 _06§.6 ,%2 406.5 THA .67





ST 966.2 SR 365.5 55 856.6
CRT .7356 CR5 .8238 CST .9896
LSA 1319.B MSA 242.5 SSA 16.5
ELI 1005.3 £L2 238.0 ALF 16.50
ARRIVAL 0ATE MAR 3(3 I_69
RL 147.43 LAL -.00 LOL 71.91 VL 23.819 GAL 10.19 A_I 86.5l _
RP IO7.73 LAP 3.25 LOP 183.05 VP 38.462 GAP -17.54 A_ ° 91.26 TAL
RE 44.357 GL 12.72 GP -.88 ZAL 46.58 ZAP 2.24 [TS 157.81 ZAE
PLANETOCENTRIC CONIC
C3 49.213 VHL 7.015 OLA 22.12 RAL 19.86 RAO 6368.8 VEL 13.060 PTH
LNCH AZMTH LNCH TIE L-I TIE IN] LAT
90.O0 4 33 30 3210.32 -25.93
90.00 23 E 13 4310.67 3.60
100.00 6 10 41 2896.96 -78.07
100.00 0 II 39 4099,26 5,50
]10.00 7 51 47 2580.65 -33.30
110.00 0 47 E 3988.33 10.04
DIFFERENTIAL CORI_CTION5
TDE-J.O044 TRA-2.2159 TC3 -.1989 BAU .1421
ROE -.4317 RRA .1341RC3 -.0841FAU ,01994
FOE 1.0084 FRA |.6176 re3 -.3508 8SP 6862
8OE 1.0933 BRA 2.2212 BC3 .2159 FSP -409
111.10 SNA 117.05 ECC .31072 INC 3.4861 Vl 30.221
155.47 TAP 266.57 RCA 80.68 APO 153.42 V2 35,169
157.56 ETE 212.38 ZAC 99.60 ETC 166.81 CLP 2.06
2.38 VHP 11.183 OPA -1.73 RAP 6.33 ECC 1.8099
IN] LONG IN] RT ASC IN] AS"NTH IN] TIE PO CST TIH IN] ? LAT IN] 2 LONG
111.47 266.3] 78.25 5 27 0 2610.3 -_7.31 103.06
178.16 255.54 61.89 ?4 14 4 3710.7 -.18 171.53
88.89 ?66.78 79.28 6 58 58 2297.0 -29.26 80.29
161.56 _54.50 60.57 1 19 58 3499.3 1.54 155.03
65.88 267.B0 81.60 8 34 48 1980.6 -34.0_ 36.72
130.40 231.73 57.15 1 53 31 3388.3 5.64 144.08
HI0-COURSE EXECUTION ACCURACY CRSIT OETERNINATION ACCURAC_
,%T 2137.1 `%R 395.9 ,%3 148.5 S? 1008.2 SR 355.0 SS 896.9
RRT .0670 RRF -.0567 RTF -.9050 CRT .7416 CR5 .8283 CST .9898
S_ 2173.5 1_3 .0061RI3 -.9050 LSA 1375.1MSA ?36.3 5SA J6.5
,%1 2137.3 ,%2 394.9 THA .74 ELI 1043,9 EL2 230.0 ALF 15.40
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JPL TM 33-99 EARTH'VENUS TRAJECTORIES (VOL 4, 1968-69)
LAUNCH CAT[ 0[C 4 196_ FLIGHT TIM_ 1|8.00 ARRIVAL 0ATE APR 1 1969
HELIOC[NTRIC CC_IC 0ISTAI_E 282.772
RL 147.43 LAL -.DO LOL 71.91 VL Z5.997 GAL 9.76 4ZL 86.50 HCA 114.33 SMA |18.0J ECC .2984]
RP IO7.79 LAP 3.19 LOP 186.ZB VP 36.578 GAP -16.66 AZP 91.44 TAL 155.16 TAP 269.49 RCA 82.79
RC 43.615 GL 13.39 GP -,96 ?AL 46.47 ?AP ].I4 ETS 124,02 ZAE 159.83 ETE 216.65 ZA( 101.35
PLANETOCENTR|C CONZC
C3 45,737 VHL 6.763 0LA 22.83 RAL 19.84 RAO 6568.7 VEL 12.927 PTH 2.36 VHP I0.682 OPA -1,05
LNCH AZMTH LNCH TINE L-I TII_ |NJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIH£ PO CST TIM
90.00 4 23 49 3226.27 -25.72 |12.58 265.06 77.74 5 17 35 2626.3
90.00 23 Jl 44 4238.03 1.9J 175.L:_'Z 254.77 61.74 24 22 42 3658.0
100.00 6 ? 18 2908.73 -27.92 89.73 265.5? 78.86 6 50 46 2308.7
100.00 0 19 53 4050,80 3.87 158.g0 255.68 60,34 ! 27 23 3450.8
110.00 7 45 33 2585.69 -33.25 66.26 266.64 81.58 8 28 39 1985.7
110.00 0 53 7 3946.61 8.49 148.17 250.84 56.76 ! 58 53 3346.6
INC 3.5037 Vl 30._21
APO 153.23 v2 35.158
ETC 166.87 CLP .62
OZFFERENTIAL CCRRECT]ONS MI0-COUR_UTION ACCURACY
70[-1,0146 TRA-2.|954 TC3 -.|872 BAU .|266 SGT 2L;_]8.| SGR 383.8 SG3 |61.9
ROE -.4010 RRA .1392 RE3 -.0885 FAU .02102 RRT .0774 RRF -.065| RTF -.9110
FOE 1.0697 FRA 1.6849 FC3 -.3979 BSP 7083 S_ 2241.2 R23 .0076 R|3 -.9|09
BeE 1.0917 0RA 2.1998 BC3 .EO71FSP -449 SG| 2"208._ .SG2 382.6 THk .79
RAP 7.99 ECC 1.7527








ST 1051.4 SR 343,6 SS 940.1
CRT .7481CRS .8330 CST .9900
LSA 1433.3 HSA 229.6 SSA 16.5
ELI 1083.8 EL2 221.2 ALF 14.35
LAUNCH 0ATE OEC 4 1968 FLIGHT TIE 120.00 ARRIWL OATE APR 3 1969
H£LIOCENTRIC CONIC DISTANCE _89.573
RL 147.43 LAL -.00 LCL 71.91 VL 26.162 GAL 9.34 kZL 86.48 HCA 117.56 SMA 118.92 ECC .2868! INC 3.5222 VI ]0.221
RP 107.82 LAP 3.12 LOP 189.52 VP 36.685 GAP -15.8! AZP 91.63 TAL 154.89 TAP 272.44 RCA 84.8| APO 153.03 V2 35.147
RE 43.055 GL I4.07 GP -I.04 ZAL 46.43 ZAP |.34 ET$ 51.97 Z_ 162.06 ETE 2_2.03 ZAC 103.08 ETC 166.92 CLP -.85
PLANETC_ENTRIC CONIC
C3 4_,57| VHL 6.525 0LA 25.54 RAL 19.77 RAO 6568.6 VEL J_._4 PTH 2.33 VHP 10.197 OPA -.40 RAP 9,63 ECC 1.7006
LNCH AZMTH LNCH T_HE L-I TII4E _NJ LAT rNJ LONG fNJ RT AS_ fNJ A_TH IN| T_klE PO (ST TIN IN| 2 LAT IN| 2 LONG
90.00 4 13 |6 3244.49 -25.45 |13.85 263.76 77.16 5 7 20 2644.5 -26.97 105.51
90.00 23 21 43 4203.72 .16 |7_.|9 254.0| 6|.68 24 3j 46 3603.7 -3.63 165.55
100.OO 3 53 |5 2922.08 -27.74 90.68 264.32 78.39 6 41 57 2322.1 -29.06 82.11
100.00 0 28 20 4001.36 2.20 |56.18 252.88 60.|8 | 35 1 3401.4 -1,78 149.66
110.00 7 38 54 239|.57 -33.19 66.71 265.45 BI.3_ 8 22 5 199J.6 -34.O4 57.57
110.00 0 59 I! 3904.63 6.92 145.93 249.96 56.44 2 4 15 3]04.6 2.46 I39.69
0!FFER£NTIAL CCRR£CTIONS NID-COUR._ EXECUTION ACCURACY ORBIT OETERt4!NATION 4CCURACY
TOE-1.0221 TRA-2.!709 TC3 -.|687 BAU .1096 SC,T 2"Z7_.5 SGR 370.8 SG3 176.6 ST |093.| SR 331.3 SS 983._
RO£ -.3750 RRA .1253 RE3 -.0928 FA0 .02226 RRT .0861 RRF -.0729 RTF -.917! CRT .7543 CRS .8377 CST .9_O1
FOE !.1369 FRA 1.7567 FC3 -.4527 85P 7431 S_ _305.6 R_3 .0082 R|3 -.9170 LSA 1492.1NSA 222.9 S5_ 16.3
80E 1.0887 _R_ 2.1745 8C3 .1926 FSP -495 ._1 L_Z75.B ._2 369.4 THA .83 ELI |122.4 £L2 211.8 ALF 13.36
L_UNCH O_T£ 0£C 4 1968 FLIGHT TIME 122.00
HELIOCENTRIC CONIC 0ISTANCE 296.375
RL 147.43 L4L -,00 LC_ 71.91 VL 26.316 GAL 8.94 ATL 86.46 HCA 120.78 S_4A 119.79 ECC .275_5
RP 107.86 LAP 3.04 LOP 192.75 VP 36.784 GAP -14.98 AZP 9!.81 TAL 154.65 T_P 275.44 RC4 86.75
RC 42.651 GL 14.77 GP -1.13 Z_L 46.43 ZAP 2.60 ETS 27.06 Z_E 164.15 ET[ _28.88 ZAC 104.78
PL4NETOCENTRIC CONIC
C3 59.693 VHL 6.300 0LA 24.25 RAL J9.64 RAO 6568.5 VEL |2.691 PTH 2,31 VHP 9.728 0PA .24
LNCH 4ZMTH LN_H TIME L-I TIME INJ LAT !NJ LONG INJ RT A_ _NJ AZMTH INJ TIME PO CST T!M
90.00 4 1 41 3265,56 -25.13 115.30 262.41 76.50 4 56 7 2665.6
90.00 23 32 18 4147.31 -1.66 169.04 253.28 61.73 24 41 25 3547.3
1OO.00 5 43 29 2937.34 -27.53 91.76 263.01 77.86 6 32 27 8337.3
10(3.OO 0 37 7 3950.77 .49 153.41 252.09 60.11 I 42 58 3350.8
110.O0 7 31 48 2598,45 -33.12 67.23 _64.2_ 81.02 8 15 7 1998._
110.00 1 5 17 3862.42 5.32 J43.7! _49.08 56.J8 2 9 39 3262,
0!FFERENTIAL CORRECTIONS MI0-COUR_ EY_CUTION ACCURACY
TOE-1.0337 TRA-2.1467 TC3 -.1_O2 BAU .0949 SGT 2346.1 _ _7,_ _3 193.0
ROE -.3479 RRA .1124 RC3 -.0969 FAU .02360 RRT .09_1RRF -.0809 RTF -.9225
FOE 1.2126 FRA 1.8352 FC3 -.5146 BSP 7671 SGB _373.| R_3 .0099 RJ3 -.9275
BOE 1.0906 8RA 2.1496 9C3 .1788 FSP -544 SG! 2346.4 SG_ 355.5 THA ._6
4RR_V4L D4T[ 4PR 5 1969
!NC 3.5417 Vl 30.22]
APO 152.83 V2 35,135
ETC J66.96 CLP -2.35
RAP 11.24 ECC 1.6532








ST 1138.6 SR 318.2 SS 1035.6
CRT .7614 CRS .8427 CST .9904
LS_ 1556.7 MSA 215.6 SS_ 16.2
ELI 1164.9 £L2 2'01.6 ALF J2.39
LAUNCH 0ATE OEC 4 1968 FLIGHT TIME 124.00 ARRIVAL 0ATE APR 7 1969
HELIOEENTRIC CONIC 0ISTANCE _03.173
RL 147.43 LAL -.OO LB. 71.91 VL 26.459 GAL 8.56 A21. 86.44 H_A 124.0! SHA
RP i07.89 LAP 2.95 LOP 195.97 VP _6.875 GAP -!4.|8 AZP 9|.99 TAL 154.45 TAP
RE 42.436 GL 15.49 GP -1.23 7AL 46.49 ZAP 4.07 ETS 19.10 ZA£ 166.01 £TE
PLANETC_ENTRIC CONIC
(3 37.079 VHL 6.089 OLA 24.96 RAL !9.47 RAO 6_68.4 V_L |2.51_ PTH
i20.61 £CC .26552 INC 3.5627 Vl 30.221
278.46 RCA 88.59 APO 152.64 V2 33.123
237.61Z4C 106.44 ETC 167.O0 CLP -3.BB
LNO'I A;_MTH LNCH TIME L-I TIME INJ LAT
90.00 3 48 51 32g0.28 -E4.72
90.00 23 43 44 4088.16 -3.57
1130.00 5 32 53 2934.89 -27._7
100.OO O 46 19 3898.78 -1.28
1_O,DO 7 24 15 2606.47 -33.03
110.00 | !1 27 3819.97 3.71
DIFFERENTIAL CORRECTIONS
T0£-1.0457 TRA-2,120! TC3 -.1288 BAU .O811
ROE -,3215 RRA .IO06 RE3 -.1008 FAU .02508
FOE 1.2973 FRA 1.9205 FC3 -.5857 BSP 7903
B0£ 1.0940 BRA 2.1225 OC3 .1636 FSP "599
_.28 VHP 9.274 0PA .84 RAP 12.82 E¢C 1.6102
INJ L_ INJ RT AS(: INJ AZMTH INJ TIM£ PO C$T TIM INJ 2 LAT INJ Z LONG
I17.00 _60.99 75.74 4 43 42 2690.3 -26.44 108.75
165.74 _52.60 61.89 24 51 52 3488.2 -7.30 159.05
93.00 261.67 77.25 6 22 8 2354.9 -28.75 84.51
150.55 _51.33 60.13 151 18 3298.8 -5.24 144.01
67.84 26_.97 80.67 8 7 4I 2006.5 -33.97 58.73
J41,48 148._ 55,99 2 15 7 3220.0 -.78 135.27
MIO-COLMSI_ £_ECUTICN ACCURACY C_)BIT OETERMINATION 4CCURACY
Sr_T _415.6 SGR 342.8 SG3 211.1 ST 1184.9 SR ]04.2 SS 1089.3
RRT .1053 RRF -.0879 RTF -.9275 CRT .7686 CRS .8476 CST .9906
S(,B 2439.8 R'23 .0lIB R!3 -.9275 LSA 1624.6 MSA 208.2 SSA 16.0
SG1 2415.8 ,$4;2 340.8 THA .87 ELI 1208.3 £L2 19_.8 ALF ]1 .45
350
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-691
LAUNCH DATE DEC 4 1968 FLIGHT TIN[ 126.00 ARRIV4L C4TE 4PR 9 |969
HELIOCENTRIC CONIC 0ISTANCE 309.966
RL 147.43 LAL -o00 LOL 71.9! VL 26.59Z GAL 8.2I AZL 86.41 PICA I27.13 SI4A 12J.39 ECC .25580
RP 107.93 LAP Z.85 LOP J99.ZD VP 36.959 GAP -13.41 AZP 92.17 TAL 154.29 TAP 281.52 RCA 90°34
RC 42.394 GL 16.22 GP -1.36 ZAL 46.60 ZAP 5,62 £TS J5.48 ZAE 167.48 ET£ 248.52 7AC IDS,06
PLAN[TOCENTRIC CONIC
C3 34.707 VHL 5.891 0LA 25.68 RAL 19.24 RAO 6568.4 VEL 12.493 PTH 2.26 VHP 8.856 DPA 1,40
LNCH AZHTH LNCH TINE L-Z TINE INJ LAT |NJ LCNG IN| RT AS( IN| A2'NTH IN| TII4C PO CST TIN
90.00 ] 34 25 5519.88 -24.21 119.02 259.51 74.85 4 29 45 2719.9
9(3.00 0 0 19 4025.17 -5.58 162.20 251.97 62.19 1 7 24 3425.2
I130.OO 5 21 18 297§.28 -26.95 94.44 260.29 76.56 6 10 53 2375.5
I00.00 O 56 7 3845.00 -5.10 147.60 250.60 60.25 2 0 12 5245,0
110.00 7 16 12 2615,80 -32.93 68.55 261.70 80.26 7 59 48 2'015.8
110.OO I 17 42 3777.24 2.08 139.24 247.38 55.87 2 L_] 40 3177.2
INC 3.5853 vl 3D.271
APO 152.44 V? 35.111
£TC 167.D3 CLP -5.46
RAP 14.37 £CC 1.5712







OIFFER1ENTIAL CORRECTIONS NI0-COUR,E EXECUTION A(CURACV
TDE-1.0585 TRA-2,0914 T(_ -.1046 BAU .O_6 ,_T 2483.6 SGR 327.6 ,%3 231,4
ROE -.2958 RRA .0899 RC3 -.1044 FAU .02673 RRT ,1134 RRF -.09_4 RTF -.9323
FOE 1;3925 FRA 2.O137 FC3 -.6668 B,SP 8117 5GB 2505.2 1_3 .0142 RI3 -.9323
BOE 1.0990 _RA 2.0934 6C3 .1478 FSP -660 SGI 2483.9 S(;2 325.4 THA .87
LAUNO4 DATE DEC 4 1968 FLIGHT TINE 128.00
HELIOCENTRIC CONIC 0ISTANCE 316.751
RI.. 147.45 LAL -.0_ LOL 71.91VL 26.715 GAL 7.87 A2'L 86.39 H(A 150.45 5HA
RP 107.97 LAP 2.75 LOP 202.42 VP 37.036 GAP -12.66 AZP 9"Z,34 TAL 154,17 TAP
RC 42.534 GL 16.98 GP -1.50 ZAL 46.76 ZAP 7.23 ETS |3,54 Z/_ 168.42 ETE
PLANETO(ENTRIC CONIC
C3 32.560 VHL 5.706 OLA 26.39 RAL 18.97 RAO 6568.3 VEL 12.407 PTH 2.24 VHP
LNCH A294TH LNCH TINE L-| TINE INJ LAT JNJ _ |NJ RT AS( INJ A2_4TH INJ TIHE
90.00 3 17 43 3356.47 -23.54 121.49 157.95 73.79 4 13 39
90.00 0 14 50 3956.37 -7.74 158.31 251.43 6_.68 | 20 46
100.00 5 8 31 29oj3.25 -26.56 96.11 258.86 75.76 5 58 51
I00.00 I 6 42 3788.82 -4.99 |44.50 249.93 60.49 2 9 51
110.00 7 7 36 2626.64 -32.80 69.37 260.41 79.79 7 51 23
110.00 I 24 7 3734.19 .44 137.00 246.56 55.82 2 26 21
OIFFER1ENTXAL CORRIECTJON5 NI0-COURSE EYJECUTJON ACCURACY
TDE-I.OTI2 TRA-2.0598 TC3 -.0765 8AU .O576 S(,T 2548.7 _ 311.6 SG5 254.0
ROE -.2705 RRA .O806 RE3 -.1078 FAU .02858 RRT .1188 RRF -.096! RTF -.9368
FOE 1.4993 FRA _.1153 re3 -.7600 BSP 8342 _ 2567,7 R23 .0169 R|3 -.9368
1.1048 BR A 2.0614 8C3 .1322 F,_P -728 SGI 2549.0 S62 309.3 THA .84
LAUNCH DATE OEC 4 1968 FLIGHT TIM£ 150.00
CRBIT 0ETERNINATION ACCURACY
ST 125Z.1SR 289.1 SS JJ47.5
CRT .7759 CRS .8524 CST .9910
LSA 1696.5 HSA _00.6 SSA 15.8
ILl 1252.8 EL2 179,4 ALF ]0.54
ARRIVAL DATE APR I{ 1969
127.17 ECC .24669 iN( 5.6098 VJ 50.22!
284.62 RCA 92.DO APO 152.25 V2 55.099




8.412 OPA 1.93 RAP 15.89 ECC 1.5359








ST 1279.4 5R 275.0 SS I210.]
CRT .7828 CRS .8569 CST .9915
LSA I771.6 USA I93.1 $SA 15.5
ELI 1297.4 EL2 {67,5 ALF 9.65
HELI(XENTRIC CONIC 0ISTANCE 323.526
RL 147.43 LAL -,00 LO(. 71.91 VL 26.829 GAL 7.55 AZL 66.36 HCA
RP 108.0I LAP 2.63 LOP 205.64 VP 37.106 GAP -11.94 47P 92.5i TAL
RE 42.853 GL |7.7fl GP -1.66 Z_L 46.97 ZAP 8.9| ETS 12.41 ?AE
PLAN[TOCENTRIC CONIC
C5 _O.620 VHL 5.555 DLA 27.li RAL I8.65 RA_ 6368.2 VEL 12.529 PTH 2.22 VHP
LNCH AZHTH LNCH T|I4_ L-I TII4E IN| LAT IN| LONG IN| RT AS( IN| AZHTH IN| TIME
90.00 2 57 25 3404.44 -22.59 124.68 256.25 72.46 3 54 9
90.00 0 32 54 3877.49 -I0.18 153.79 251.03 63.43 I 37 I!
1(30.00 4 54 12 3027.93 -26.07 98,10 257.57 74.83 5 44 40
I{X).OD I 18 27 3729._3 -6.98 141.19 249.32 60.86 2 20 37
110.OO 6 58 25 2639.23 -32.65 70.3_ 259.11 79.25 7 42 24
110.00 I 30 44 3690.69 -1.23 134.73 245.77 55.84 2 32 14
DIFFERENTIAL CORR1ECTIC_IS HI0-COURE EXECUTION ACCURACY
TD£-1.0817 TRA-2.0230 TC3 -.0421 BAU .0485 SGT 2606.6 _ 294.7 SG3 _79.0
ROE -.2456 RRA .0727 RC3 -.1108 FAU .0_072 RRT .|192 RRf" -.09_9 RTF -.94|1
FOE 1.6184 FRA 2.2250 FC3 -.86_7 8SP 8621 ,%8 _623.2 R23 .0198 R13 -.94|I
BO£ 1.1092 BRA _.0243 8C3 .1185 FSP -808 SG1 2606.9 ,S(,_ 292.6 THA .78
LAUNCH DATE DEC 4 1968 FLIGHT TIME J3_.O0
HELIOCENTRIC CONIC
RL 147.43 LAL -.00 LCI.. 71.91 VL 26.935 GAL
ARRIV4L OATE APR 13 1969
122.81 ECC .73_15 INC 3.6368 v! 30.22!
187.75 RCA 93.57 APO 152.06 V2 35.086
275.20 ZAC Ill.IS ETC 167.11CLP -8,75
8.002 DPA 2.41 RAP 17.56 Ice 1.5039








ST 1324,0 SR 255.6 SS 1277.1
CRT .7888 (RS ,8607 CST .9916
LSA 1847.B MSA 185.8 5SA 15.1
ELI 1539.4 £L2 |55.3 ALF 8.78
ARRIVAL DATE APR {5 1969
OISTANCE 330.291
7.24 A2'L 86.33 PICA 136.88 SHA 123.46 ECC .23016
RP 108.05 LAP 2.5J LOP _08.85 VP 37.171 GAP -11.24 AZP 9_.68 TAL 154.02 TAP 290.9J RCA 95.05
RE 45.347 GL J8.54 GP -1.86 ZAL 47.,_"_ ZAP |0.65 ETS J| .74 ZAE 168.42 ETE 288.54 ZAC 1J2.66
PLANETOCENTRIC CONIC
C3 28.871 VHL 5.373 OLA 27.84 RAL 18.28 RAD 6568.2 V_L 12._7 PTH 2.21 VHP 7.607 DPA 2.83
LNCH A2'MTH LN_H TIM£ L-I TIME INJ LAT IN| LONG IN| RT AS( IN| A2_4TH IN| TIME PO CST TIN
_.00 2 29 L_Z 3477.16 -21.02 129.44 254.28 70.58 3 27 19 2877.2
90.00 O 57 40 3775.]0 -13.22 147.83 250.93 64.73 2 0 35 3175.5
1130.00 4 37 45 5063.28 -25.41 100.52 255.82 73.71 5 28 48 2463.5
1OO.OO I 31 58 3664,42 -9.1J 137.56 248.80 61.41 2 33 2 3064.4
]10.00 6 48 34 2653.87 -32.45 71.42 257.80 78.63 7 32 48 2053.9
110.00 1 37 39 3646.59 -2.9| 132.43 245.01 55.93 2 38 25 ]046.6
DIFFERENTIAL CORRECTIONS MI0-C(XIR_E [_ECUTION ACCURACY
TDE-I.0954 TRA-I.9874 TC3 -.0094 _AU .044| ,_,_T 2666.0 _ _77.1 $G3 ]07.5
ROE -.22_9 RRA .0663 RC3 -.1|58 FAU ,03_02 RRT .1149 RRF -.0858 RTF -.9449
FOE 1.7552 FRA 2.3479 FC5 -.9901 8SP 8799 SG6 2_80,4 R"Z3 .0"241 R|3 -.9449
BOE 1.1175 8RA 1.9885 BC5 .1|42 FSP -892 SGI 2666.2 ,%2 275.3 THA .69
INC 5.6669 Vl 30.221
APO 151.88 v2 35.075
ETC 167.15 CLP -10.49
RAP 18.79 £CC 1.4751








ST 1371.6 SR 236.8 SS 1351.1
CRT .7941CRS .8657 CST .9920
LSA 1931.5 USA 178.6 SSA I4.6
ELI 1384.6 EL2 142.6 ALF 7.89
35|
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69p
LAUNCH DJTE CEC 4 1968 FL]GHT TIME 134.00 ARR[V4L GATE APR 17 1969
HELIOCENTRIC CCI_IC
RL 147,43 LAL -.00
RP 108.09 LAP 2.37
RC 44.011 GL 19.36
PLAI_:TOCENTRIC CONIC
C3 _1.30{] VHL 5._5
LNCH AZMTH LNCH T[f4_
86.09 1 9 13
93.91 Z I4 30
10(3.OO 4 17 56
]00.00 1 48 29
110.00 6 37 56
110.00 J 44 58
OIFFE_NTIAL COR_CTIONS
TOE-I.I071 TRA-1.9468 TC3 .0288 8AU .0436
ROE -.1960 RRA .O617 RC] -.1166 FAU .03565
FOE 1.9097 FRA 2.4817 FC3-1.1307 8SP 9021
BOE 1.1243 8RA 1.9477 8C3 .1201FSP -990
0ISTANCE 337.041
LOL 71.91 VL 27.032 GaL 6.96 AZL 86.30 HCA 140.09 5HA 124.07 ECC .ZZ172 INC 3.7008 VI 30.ZZ!
LOP 212,07 VP 37.229 GAP -10.56 ATP 92,84 TAL 154,00 TAP 294,09 RCA 96,44 APO 151,70 V2 35.060
GP -2.09 ZAL 47,52 ZAP 12.48 ETS 11.39 ZAE 167.63 ETE 299.55 ZAC 114.07 ETC 167.22 CLP -12.30
CLA 28.56 RAL 17.86 RAG 6568.1 VEL 12.193 PTH 2.19 VHP 7.226 0PA 3.19 RAP 20.17 ECC 1.4493
L-I Tll,_ ]NJ LAT ]NJ LONG INJ RT AS(, INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LA T _NJ ? LONG
3718,01 -17.88 145.79 251.55 67.35 2 I1 11 3118.0 -20.80 138.3i
3506.55 -17.86 I_.30 251.34 67,34 3 12 $7 2906.6 -20.78 122,82
3109.23 -24.50 103.63 254.15 72.32 5 9 45 2509.2 -26.69 95.51
3590.56 -11.48 133.37 248.44 62,21 2 48 19 2990.6 -15.11 126.46
2670.97 -32.22 72.70 256,46 77.90 7 22 27 ;2'071.0 -33.55 63.72
3601.59 -4.63 130.07 _44,30 56.09 _ 45 0 _00J .6 -9.05 123.77
MI0-cOUR,!_ _CUTI(_;N ACCURACY CRBIT OETERMINATIC_ ACCURAC_
5GT 2717.1 _ 258.8 SG3 338.9 ST 1416.2 5R 216.2 SS 1430.6
RRT .0997 RRF -.0665 RTF -.9486 CRT .7972 CRS .8649 CST .99_3
SG6 2729.4 R23 .0290 R13 -.9A86 LSA 2017.2 HSA 171.9 SSA 14.0
S(,I 2717.2 St.,2 257.5 THA .55 EL1 1426.7 EL2 129.5 ALF 7.00
LAU_K:H 0AT[ 0[C 4 1968 FLIGHT "rIME 136.00 ARRIVAL GATE APR 19 1969
HIELIOCENTRIC CONIC
RL 147.43 LAL -.00
RP 108.13 LAP 2.23
RE 44.8_ GL _.20
PLANF.TOCENTRIC CONIC
C3 25,896 VHL 5.089
LNO_ AZHTH LNCH TIE
82.13 0 33 EO
97,87 2 44 43
IOO.OO 3 51 15
100,OO 2 11 29
llO.O0 6 26 21
110.O0 I 52 53
0IFFER_NTIAL CORRECTIONS
TOE-1.1163 TRA-I.9014 TC3 .0720 8AU .0483
ROE -.1705 RRA .0592 RC3 -,1195 FAU ,03869
F0E 2.0839 FRA 2.6_73 FC3-1.2935 BSP 9266
80£ 1.1293 BRA 1.9023 8C3 .1393 F._ -1104
01$TAN(E 343.778
LC¢ 71.91 VL 27.122 GAL 6.69 AZL 86.26 H(A 143.30 SHA 124.64 ECC .21579 INC 3.7395 vz _3.221
LOP 215.28 VP 37.282 GAP -9.90 AZP 9_.00 TAL 154.00 TAP _97.30 REA 97.74 APO 151.53 VZ 35.047
GP -2.38 ZAL 47.86 ZAP 14._ ETS 11.25 ZAE 166.55 ETE 308.40 ZAC 115.42 ETC 167.31 CLP -14.19
OLA 29.30 RAL 17.40 RAO 6568.0 VEL |2.136 PTH 2.J8 VHP 6.859 CPA 3.46 RAP 21.50 ECC 1.4962
L-! TINE rNJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIHE PO CST TIN INJ Z LAT INJ Z LONG
3808.26 -18.67 152.78 _50.42 66.99 I 38 48 3208.3 -21.62 145.17
3390.10 -18.65 122.06 250,41 66.98 3 41 13 2790.1 -21.61 114.58
3176,94 -23.03 108.1_ _52.23 70.39 4 44 12 2576.9 -25.49 100.19
3496.63 -14.40 1_7.9"2 _48.37 63.52 3 9 46 _896.7 -17.84 12'0.82
2691.10 -31.92 74.19 255.16 77.07 7 11 12 2091.1 -33.37 65.26
3555._5 -6.38 127.63 243.63 56.35 2 52 8 2955.3 -10.76 121._7
MI0-_$_ E_JECUTION ACCURACY ORBIT OETERMINATION ACCURACY
5f, T 2759.0 SGR _39.7 503 374.1 ST 1456.8 SR 193.4 55 1515.9
RRT .0678 RRF -.0301 RTF -.95_1 CRT .7966 CRS .8632 CST .99Z6
S_ 2769.4 R'Z3 .0_50 R|3 -.9521 LSA 2104.7 MSA 165.B SSA 13.3
SGJ 2759.0 _2 239._ THA .34 ELI 1465.0 EL2 116.2 ALF 6.07
LAUNCH 0ATE DEC 4 1968 FLIGHT TIME 138.00 ARRIVAL GATE APR 21 1969
HELIOCENTRIC CONIC 0ISTANCE 330.497
RL 147.43 LAL -.00 LOL 71.91 VL 27.205 GAL 6,44 AZL 86.22 H(A 146.51 S$1A 125,16 ECC .20936 INC 3.7845 Vl 30.221
RP 108.17 LAP 2.09 LOP 218.48 VP 37.329 GAP -9.26 AZP 93.16 TAL 154.03 TAP 300.54 RCA 98.96 APO 151.37 V2 35.033
RC 45.818 GL 21.06 GP -2.72 ZAL 48.25 ZAP 16.39 ET$ 11.30 ZA£ 165.32 £TE 315.04 ZAC 116.70 ETC 167.43 CLP -16.17
PLAN(TOC£NTRIC CL%NIC
C3 24.646 VHL 4.964 OLA 30.05 RAL 16.90 _AO 6568.0 VEL 1_.084 PTH 2.16 VHP 6.506 0PA 3.64 RAP 22.76 £CC 1.4056
LN(H AZMTH LNCH TIME L-I 7[H£ INJ LAT 'INJ LONG INJ RT A,_ ZNJ AZMTH |NJ TIN([ PO CST TIN INJ 2 LAT INJ 2 LONG
79.48 0 12 49 3861.62 -19.45 157.09" 249._1 66.62 ! 17 11 3261,6 -22.44 149.56
100.52 3 3 11 3312.35 -19.43 116.67 249.30 66.61 3 58 23 2712.4 -22.43 109.14
79.48 O 12 49 3861.6_ -19.45 157.09 249.31 66.62 I 17 11 3261.6 -22.44 149.56
100.52 3 3 11 3312.35 -19.43 116.67 249.30 66.61 3 58 13 2712.4 -22.43 109.14
110.00 6 13 32 2715.12 -31.54 75.96 253.82 76.08 6 58 47 2115.1 -33.13 67.10
110.00 2 I 38 3506.85 -8._ 125.06 243.07 56.70 3 0 5 2906.9 -12.52 118.63
01rFERENTIAL CCRR_CTICNS MI0-COUR,_E £XECUTIGN *CCURACY ORBIT DETERMINATION ACCURACY
TOE-I.1182 TRA-1.8459 TC3 .1276 8AU .0383 SGT 2782.0 S,GR L_"dO.5 S(,3 413.0 ST 1486.8 SR 167.7 SS 1604.8
ROE -.1438 RRA .0593 RE3 -.1226 FAU .04235 RRT .0069 RRF .0348 RTF -.9557 CRT .7887 _RS .8559 CS7 .9928
FOE 2._777 FRA 2.7817 FC3-1.4876 8SP 9658 _ 2790.7 R23 .0414 R13 -.9557 LSA 2188.2 MSA 160.7 SSA 1Z.3
8OE 1.1274 8RA 1.8469 803 .1770 FSP -1244 S_| _78_.0 ,.,_ LP'_0.5 THA .O3 ELI 1492.7 EL2 102,7 ALF 5,It
LAUN(H DATE DEC 4 1968 FLIGHT TINE 140.00 ARRIVAL GATE APR 23 1969
H_LIOCENTRIC CONIC 0ISTANCE ]57.J99
RL 147.43 LAL -.00 COL 71.91 VL 27._8! GAL 6._1 AZI. 86.16 H_A 149.72 SHA 125.65 ECC .20340 IN( 3.8377 Vl 30.221
RP 108.21 LAP 1.93 LOP 221.69 VP 37.372 GAP -8.63 AZP 93.32 TAL 154,08 TAP 303.80 RCA 100.10 APO 151.21 V_ 35.OZO
RC 46.944 GL 2|.97 GP -3.15 ZAL 48.68 ZAP 18.5! ETS JI .52 Z_E 164.08 ETE 319.84 ZAC 117.90 ETC 167.62 CLP -18.14
PLANE TOCENTR I C CONIC
C3 23.545 VHL 4.852 0LA _0.83 RAL 16.34 RAO 6568.0 VEL 1_.0_8 PTH 2.15 VHP 6.167 OPA 3.70 RAP 23.97 ECC 1.3875
LNO.I A2'MTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG
77.27 23 50 18 390_.35 -2'0.23 160,_0 _48._ 66.22 _4 55 20 3302.4 -23.27 152.94
102.73 3 17 19 3249.20 -20._ 11_.3| 248.22 66.22 4 JI 28 _649.2 -23.26 104.76
77.27 23 50 18 _JJO2.35 -20.23 160.50 248,23 66.22 24 55 20 3]02.4 -23.27 152.94
102.73 3 17 19 3249.20 -L:_3.22 112.31 248.22 66.22 4 |! 28 2649.2 -13.26 104.76
110.00 § 59 4 2744.42 -31.04 78.|0 252.45 74.91 6 44 49 2144.4 -32.80 69.32
110.00 2 11 39 3455.13 -10.12 122.29 242._ 57.17 3 9 14 2855.1 -14.37 115.77
OIFFERENTIAL CORRECTIONS MI0-COURSE _X_CUTIGN ACCURACY CR_IT O[TERNINATION ACCURACY
T02-1.1057 TRA-I.1732 TC3 .2084 8AU .0767 ,_T 2773.4 ,_R 202.3 S_3 455.l ST 1496.6 SR 138,4 55 1692.6
ROE -.1151 RRA .0626 RE3 -.1264 FAU .04710 RRT -.1020 RRF .1452 RTF -.9596 CRT .7654 CRS .8362 CST .9928
FOE 2.4865 FRA 2.9363 FC3-1.73_'O 8SP 10351 St_ 2780.7 R'Z3 -.0470 RI3 .9596 LSA 2258.1 MSA 156.9 SSA 11.0
_OE !.1117 BRA 1.7743 8C3 .2437 FSP -1430 S_1 2773.4 S_2 _1.2 THA 179.57 ELI 15OO.4 EL2 88.8 ALF 4.06
352
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69
LAUNCH DATE DEC 4 I968 FLIGHT TIME 142.00 ARRIVAL GATE APR 25 1969
HELIL_ENTRIC CCe_IC
RL 147.43 LAL -.OO
RP J08.75 LAP 1,78
RC 48.205 GL 22.92
PLANE TC_ENTRIC CONIC
C3 22.595 VHL 4.753
LNCH AZMTH LNCH TIME
75.26 23 33 45
IO4.74 3 29 4
75.26 Z3 33 45
|04.74 3 29 4
II0.00 5 42 tO
110.00 2 23 45
DISTANCE 363,890
LOL 71.91 VL 27.350 GAL 6.00 AZL 66.I0 HCA 152.92 SMA 126.II ECC .19793 INC 3.9022 Vl 30.221
LOP 224.89 VP 37.411 GAP -8.03 AlP 93.48 TAL 154.14 TAP 307.06 RCA IOI.I5 APO 151.07 V2 35.007
GP -3.69 ZAL 49.I4 ZAP 20.75 ETS I|.92 ZAE 162.89 ETE 323.JI 7AC II9.0I ETC 167.88 CLP -20.43
OLA 31.64 RAL 15.74 RAG 6567.9 VEL 11.999 PTH 2,14 VHP 5.843 CPA 3.60 RAP 25.12 EC( 1.3719
L-I TIME INJ LAT INJ LONG JNJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3936.86 -21,0J 163,47 247.20 65,78 24 39 22 3336.9 -24,10 I55.90
3194.63 -2I.OO 108,56 247.19 65.77 4 22 Jfl 2594.6 -24.09 JD0.99
3936.86 -Zl.OI 163.47 247.20 65.78 24 39 22 3336.9 -24.I0 I55.90
3194.63 -ZI.OO I08.56 247.19 65.77 4 22 I8 2594,6 -24.09 100.99
2781.57 -30.35 ,=,0.77 Z51.04 73.46 6 28 32 2181.6 -32.32 72.I!
3397.91 -J2.2I ]|9.I8 242.28 57.82 3 Z0 23 2797.9 -16.37 112.54
DIFFERENTIAL CORRECTIONS
TOE-I.|742 TRA-I.779§ TC3 ,J444 0AU .0596
ROE -.0844 RRA .0_6 RE3 -.1343 FAU .04850
FOE 2.BIBI FRA 3.1975 FC3-1.8583 BSP 9035
BOE I.!772 BRA 1.7808 Be3 ,1972 FSP -1465
LAUNCH 0ATE C]EC 4 I':_58
MELIO(ENTRIC CONIC
RL J47.43 LAL -.OO
RP |08.29 LAP 1.6!
RC 49.590 GL 23.94
PLANETC_ENTRIC CONIC
C3 21.784 VHL 4.667
LNCH AIMTH LEH Till[
73,33 23 18 7
ID6.67 3 39 L:_
73.33 23 18 7
106.67 3 39 L:_
]10.00 5 21 1
I10.OO 2 39 32
LOL 71.91 VL 27.414 GAL
LOP 228.08 VP 37.445 GAP
GP -4.40 7AL 49.67 ZAP
0LA 32.5J RAL








TOE-I.1730 TRA-J.712B TC3 .I956 8AU .07_6
ROE -.0478 RRA .0809 Re3 -.143| FAU .05344
FOE 3.1236 FRA 3.4046 FC3-2.1239 BSP 9333
, BOE 1.1739 BRA 1.7147 0C3 .2424 FSP -1657
MIC-COJRSE EXECUTION ACCURACY L-'_BIT DETERMINATION ACCURACY
S(,T 2893.1SGR 190.0 SG3 512.3 ST 1604.5 SR 105.9 SS 1847.1
RRT -.2152 RRF .2838 RTF -.9594 CRT .7177 CRS .7893 CST .9939
SGB 2899.3 R23 -.0783 RI3 .9594 LSA 2444.3 MSA 150.4 SSA I0.7
SGI 2693.4 S_2 185.5 THA J79.19 EL] 1606.3 EL2 73.7 ALF 2.72
FLIGHT TIME 144.00 ARRIVAL GATE APR 27 1969
0ISTAN(E 370.555
5.80 AZL 86.02 HCA 156.12 5_tA 126.53 ECC .19289 INC 3.9825 vI 30.221
-7.45 AZP 93.64 TAL J§4.23 TAP 3|0.35 REA 102.I2 APO J50.93 V2 34.994
23.15 ETS 1Z.51ZAE 161.80 ETE 325.02 ZAC 120.04 ETC 168.25 CLP -22.75
15.06 RA0 6567.9 VEL 11.965 PTH 2.13 VHP 5.533 OPA 31_ _ RAP 26.20 ECC 1.3585
INJ LCING INJ RT AS(. INJ A2'HTH INJ TIME I:_ CST TIM INJ 2 LAT INJ 2 LONG
166,26 246.L_ 65.27 24 24 J6 3368.4 -24.95 158,67
105,20 246,19 65,26 4 31 45 2545.4 -24.94 97.60
166._6 246.L_3 65.27 24 24 16 3368.4 -24.95 J58.67
I05._ 246.J9 65.26 4 3J 45 2545.4 -24.94 97.6[],
84.3_ 249.50 7].59 6 8 12 2231.7 -31.56 75._2
JJ5.42 242._ 58.76 3 35 3 2730.1 -18.67 I08.62
MIO-COURSE EXECUTION ACCURA_CY ORBIT 0ETERMINATION ACCURACY
SGT _884.9 SGR 187,6 SG3 567.8 ST 1622.6 SR 68.7 5$ 1966.4
RRT -.4316 RRF .50§8 RTF -.9620 CRT .5216 CR5 .6105 CST .9940
$68 289J.0 R'Z3 -.0989 RI3 .9621 LSA 2546.0 MSA J4_.0 SSA 9.3
SGI 2886.0 _32 I69.1 THA 178.39 ELI 1623.0 EL2 58.6 ALF J.27
LAUNCH OATE DEC 4 1968 FLIGHT TIME 146.00 ARRIVAL GATE APR 29 1969
HELIC(ENTRIC CONIC 01STANCE 377.202
RL 147.43 LAL -,00 LCL 71.9I VL 27.47] GAL 5.61 AZL 85.9| H(A
RP I08.33 LAP 1,44 LL'_° 231.Z_ VP 37.475 GAP -6.88 AZP 93.82 TAL
RC 51,891 GL 25.08 GP -5.34 ZAL 58.26 ZAP 25.74 ETS _3,36 7AE
PLAMETOCENTRIC CONIC
C3 21.128 VHL 4.596 CLA 33.46 RAL 14.3I RA8 6567.9 VEL II.938 PTH
LNCH AZMTH LNCH TIME L-I TIME INJ LAT
71.38 23 2 40 3999.46 -22.61
I08.62 3 48 45 3099.56 -22.60
71.3_ 23 2 40 3999.48 -22.61
108.62 3 48 45 3099.56 -22.60
liD.DO 4 50 26 2910.64 -27,51
llO.OO 3 4 6 3236.40 -17,87
DIFFERENTIAL COfi!RECTION$
TDE-I.1775 TRA-1.6478 TC3 .2309 8AU .0789
ROE -.0033 RRA .I004 RC3 -.]569 FAU .05855
FOE 3.4915 FRA 3.6359 FC3-2.3993 8SP 9427
BCE 1.1775 BRA 1.6509 BE3 ,2792 FSP -1_56
I59.32 SMA 126.91 ECC .18827 INC 4.0859 VI 30.221
154.33 TAP 313.64 RCA 103.02 APO I50._0 V_ 34.980
160.79 ETE 325.63 ZAE I20.97 ETC 16_.78 ELP -25.21
2.|2 VHP 5.240 0PA 2.73 RAP 27.25 ECC 1.3477
INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
169.06 245.26 64.65 24 9 20 3399.5 -25.83 I61,45
102.08 245.25 64.64 4 40 Z5 2499.6 -25.82 94,47
169.O6 245.26 64.65 24 9 20 3399.5 -25.83 161.45
102.08 245,25 64.64 4 40 25 2499.6 -25.82 94.47
89.74 247,58 68.86 5 38 57 2310.6 -30.13 81.52
110.09 242.63 60.37 3 58 2 2636.4 -ZI,68 103.02
MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION AccuRACY
5GT 2674.2 _ _B.2 ,5(.3 630.9 5T 1643.1 SR 45.4 SS 2104.0
RRT -.6584 RRF .7337 RTF -,9640 CRT -.3645 CRS -.2635 CST .994!
s(,8 2881.7 R'23 -.1290 RI3 .9643 LSA 2666,0 MSA J46.6 SSA 7.8
SG1 2877.5 .SG2 156.5 THA I77.26 ELl I643.2 EL2 42.3 ALF 179.42




HELIOCENTRIC CONIC DISTANCE 383.829
RL 147.43 LAL -.O(] LOL 71.9! VL 27.524 GAL 5.44 AZL 85.77 I'W:A 162.51 SMA 127.26 ECC .I8405 INC 4.2251
RP lOB .3_ LAP 1.27 LOP 234.47 VP 37.501 GAP -6.32 ATP 94.03 TAL |54.43 TAP 316.94 RCA I03.84 APO 150.68
RC 52.697 GL _6.3_ 6P -6.64 ZAL 50.95 ZAP 2_.55 ETS _4.57 ZAE J59._3 ETE 324.84 7AC J21.82 ETC I69.57
PLAN_TOCENTRIC CONIC
C3 EO.647 VHL 4.544 0LA 34.56 RAL I3.43 RAO 6567.B VEL ll,9J8 PTH _.|_ VHP 4.963 OPA |.76 RAP 28.28
TOE-I.1820 TRA-1.5770 TC3 .2578 8AU .0866
RDE .0546 RRA .13(]6 RC3 -.1785 FAU .06408
rOE 3.9276 FRA 3.6774 FC3-2.r_69 8SP 9469
BOE 1.1833 BRA J.5824 8C3 .3136 FSP -L_077
ECC J.3398
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
69.31 22 46 39 4032.L:_ -23.47 172.06 _44.37 63.87 23 53 51 3432.2 -26.78 164.43
110.69 3 57 47 _O55.BO -23.45 99.12 _44.37 63.86 4 48 43 2455.8 -26.77 91.49
69.31 22 46 39 4032.20 -23.47 172.06 244.37 63,87 23 53 5| 3432.2 -26.78 164.43
110.69 3 57 47 ,_355.80 -23.45 99.12 244.37 63.86 4 48 43 2455.8 -26,77 91.49
69.31 22 46 39 4032.20 -23.47 172.O6 244.37 63.87 23 53 5I 3432.2 -26.78 164.43
1IO.69 3 57 47 3055.@.O -23.45 99.I2 244.37 63.86 4 48 43 2455.8 -26.77 91.49
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY
5(.T 2847,l ,S_ 266.5 SG3 700.5 ST 1657.I 5R 91,4 55 2257.2
RRT -.8215 RRF ,8905 RTF -.9655 CRT -.9642 CRS -.9312 CST .9942
S(,B 2859.6 R'_3 -,1666 RI3 .966_ LSA 2797.8 MSA 146.7 SSA 6.5
?:>_| _@§5.6 _2 I5J.5 THA I75.59 ELI 1659.5 EL2 24.2 ALr J76.95
353
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_
LAUNCH DATE 0EC 4 1968 FLIGHT TIME 150.00 ARRIVAL 0ATE MAY 3 I969
HELIOCENTRIC CONIC DISTANCE 390.435
RL 147.43 LAL -.0O LOt. 71.9! VL 27,57l GAL 5,29 AZL 85.58 HCA 165,71 5MA 127.58 EC( ,18024 INC 4.4240 VJ 30.221
RP 108,4Z LAP I .09 LOP 237.66 VP 37.524 GAP -5.78 AZP 94.29 TAL J54.54 TAP 320.24 RCA 104.59 APO 150,58 VZ 34.954
RE 54.388 GL Z7.96 GP -8.54 ZAL 51.79 ZAP 31.69 [TS I6.33 ZAE J58.73 ETE 322.33 ZAC 122.61 ETC 170,78 (LP -30.63
PLANE TOCENTRI C CC_IC
C3 20.397 VHL 4.5|8 DLA 35.89 RAL 12.36 RA0 6567.8 VCL |1.007 PTH 2.12 VHP 4.709 0PA .16 RAP 29.39 ECC 1.3357
LNCH AZNTH LNCH TIME L-I TIHE IN! LAT IN! LONG IN! RT ASC IN! A2_4TH IN! TIME PO (.ST TEN IN! 2 LAT IN! 2 LONG
66.96 22 28 58 4069.59 -24.40 175.53 243.57 62.8! 23 36 47 3469.6 -27.84 167.90
113.O4 4 6 53 3012.58 -24.38 96.2! 243.56 62.80 4 57 6 24i2.6 -27.82 88.58
66.96 22 28 58 4069.59 -24.40 175.53 243.57 62.81 23 36 47 5469.6 -27.84 167.90
113,04 4 6 53 3012,58 -24,38 96.2| 243.56 62.80 4 57 6 2412.6 -27,82 88.58
66.96 22 28 58 4069.59 -24.40 175.53 243.57 62.81 23 36 47 3469.6 -27.84 I67.90
113.O4 4 6 53 50!2.58 -24F.38 96.21 243.56 62.80 4 fl? 6 2412.6 -27.82 88.58
DIFFERENTIAL CORR1ECTION$ MI0-COUR,_ E)ECUT|ON ACCURACY ORBIT 0[TERMINATION ACCURACY
TD[_-|.1925 TRA-I.5019 TC3 .2_3 BAU .0933 5_T _7.| S_ 379,9 S_3 776.5 ST I669,4 SR I92.9 S$ 2433.9
ROE .!370 RRA .1776 RE3 -.2122 FAU .06957 RRT -.9036 RRF .9635 R7F -.9665 CRT -.9996 CR5 -.9929 CST .9943
FOE 4.4608 FRA 4.1_DD FC3"2.9529 8SP 9597 S_ 2832.7 R_3 -._D_5 R13 .9680 LSA 2953.9 MSA 148.3 SSA 5.0
BOE 1.2OO4 BRA 1.5124 6C3 .342| FSP -2304 SG! 2828.! ._2 161.5 THA |73.00 ELl |680.5 EL2 5.3 ALF ._73.41
LAUNCH 0ATE 0£C 4 1968 FLIGHT TINE 152.00 ARRIVAL DATE MAY 5 1969
HELIOCENTRIC CONIC 0ISTANC£ 397.O20
RL 147.43 LAL -.O0 LOL 71.91 VL 27;6|4 GAL 5.15 AZL 85.27 H_ 168.90 SMA 127.87 £CC .J7679 INC 4.7343 vl 30.2_1
RP IO8.45 LAP .9| LCP 240.85 VP 37.544 GAP -5._6 AZP 94.65 TAL 154.64 TAP 323.54 RCA 105.26 APO 150.48 V2 34.942
RC 56.186 GL _0.08 GP -J|.54 Z/q. 52.9| ZAP 35,3J !ITS 19.04 ZAE J57,07 ETE 317,56 ?AC 123.36 ETC 172.74 CLP -33.60
PLANE TOCENTRIC CONIC
C3 20.512 _ 4,529 0LA 37._N_ RAL 10.9| RAD 6567.8 V[L JI.9!2 PTH 2,_2 VHP 4.488 0PA -2,52 RAP 30.76 ECC J.3376
LN04 A2'NTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT A,SC INJ A214TH INJ TiME PO CST TIM INJ _ LATINJ _ LONG
64.03 _ ? 43 41|6.57 -25.46 179,95 242.86 61.23 23 16 19 35!6.6 -29.09 172.34
115,97 4 I6 _4 2968.2B -25.45 93,_ 242,85 61,22 5 6 3 2368,3 -29.08 85.65
64.03 _ 7 43 4116.57 -2§.46 |79.95 24_.86 61.23 23 t6 I9 35!6.6 -29.09 172.34
I15.97 4 I6 _1 2968,28 -25.45 93,26 242.85 61.22 5 6 3 2368.3 -_9.08 85.65
64.03 22 7 43 4116.57 -25.46 179.95 24_.86 61.23 23 16 |9 35!6.6 -29,09 172.34
I15.97 4 I6 34 2968.Z8 -25.45 93,_ 242.85 61.22 5 6 3 2368.3 -29.08 85.65
OIFFERENTIAL _CTION$ NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
TOE-I .2122 TRA-I.4I_ TC3 .2659 6AU ._033 SGT 2745.7 5G_ 580.4 ,%3 853.4 ST 1677.3 ,_q 360.4 S$ 2633._
ROE .2692 _RA ,2529 RC3 -._66 FAU .07482 RRT -.931_ RRF .9895 RTF -.9669 CRT -.9972 CRS -,9994 CST .9942
FOE 5.1132 FRA 4.31_ FC3-3.I577 (_SP 9337 S_ 2806.4 R_3 -.L_49 R|3 .9702 LSA 3139.6 MSA 152.5 SSA 3.6
8OE 1.2415 BRA 1.439_ BC3 .3765 FSP -2540 8_| 2799.4 S_2 HWI.| THA 168.73 ELI I715,4 EL2 26.5 ALF 167.91
LAUNCH 04T£ DEE 4 1968 FLIGHT TIME 154.00 ARRIVAL GATE MAY 7 1969
H[L IOCENTRI C CONIC
RL J47.43 LAL -.00
RP 108,49 LAP .73
RC 58.05! GL 33._0
PLAN_ TOCENTRI C CONIC
C3 21._94 VHL 4.625
LN(.H A?MTH LNCH TIME
59.91 21 38 51
120.09 4 27 8
59.91 21 38 51
_20.09 4 27 8
59.91 21 38 51
120.09 4 27 8
DIFFERENTIAL CCRR_CTION5
TDE-1.2654 TRA-1.3188 TC3 .2417 BAU .I_P_7
ROE .5169 RRA .3_02 RC3 -.3543 FAU .O7773
FOE 5.9252 FRA 4.3322 FC3-3.1455 8SP 9393
_OE 1.3669 _RA 1.3725 _(3 .4289 FSP -2730
OISTAN(E 403.583
LOt. 71.9! VL 27,653 GAL 5.03 AZL 84.71 HCA |72.08 ,94A !28.13 ECC .17370 INC 5.2900 V1 30,_Z!
LOP 244.03 VP 37.560 GAP -4.74 AZP 95.24 TAL !54.74 TAP 326.82 RCA 105.88 APO 150._9 v2 34.9Z9
GP -16,85 ?AL 54.67 ZAP 39.92 ETS 23.59 ZAE J53.64 ETE 309.87 ?AE 124.14 ETE 176.34 (LP -36.73
DLA 40.39 RAL 8.61 RAO 6567.9 VEL 11,949 PTH 2.13 VHP 4.335 OPA -7.39 RAP 32.89 ECC 1.3521
L-[ Title INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ _ LATINJ 2 LONG
4183.09 -26.76 186.33 242.29 _8.54 22 48 34 3583.1 -50.71 178.8_
2921.9_ -26.74 90._3 _42.E8 58.53 5 15 50 2322.0 -30.70 82.71
4183,09 -26.76 186._3 242.29 58.54 22 48 34 3583,! -30.71 _78.82
29_1.9_ -26.74 90.23 24_.28 58.53 5 15 50 2_22.0 -_0.70 82.71
4183.O9 °26.76 186.33 242.29 _8,54 22 48 34 3583.! -30.7! 178.82
2921.98 -26.74 g0.23 242.28 58.53 5 15 50 2322.0 -_(_.70 8_.71
MIO-COURtWE EXECUTION ACCURACY (_BIT 0ETERNINATION ACCURACY
,%T 2666.0 S_R 948.5 .%3 914.3 ST 1694.5 SR 666.7 SS Z86!.Z
RRT -.9_03 RRF* ._372 RIT -._65 CRY -.9942 CR$-! ,0000 CST .9940
S_ 2829.7 R_3 -.221_ R|3 .9746 LSA 3387.7 MSA I60.3 55A 2.Z
S_I 28|5.8 _2 279.5 THA I6I.I3 ELI 1819.7 EL2 67.0 _LI r I58.61
LAUNCH O_TE OEC 4 1968 FLIGHT TIME 156.00 ARRIVAL OATE MAY 9 1969
HELIOCENTRIC CONIC
RL 147.45 LAL -.(30 LQ. 71.9| VL
RP 108.53 LAP .54 LOP 247.2I VP
RC 59.985 GL 39.4I GP -28.32 _AL
PLANETOCENTRIC CONIC
C3 24.840 VHL 4._4 OLA 45.39 RAL
LNCH AZMTH LN_ TIME L-I TIME |NJ L_T
52.92 20 50 45 4297.00 -28.16
127.08 4 _ 25 2880.81 -28.1_
52.92 20 50 45 4297.00 -28.J6
_27.08 4 _ 25 2880.81 -28.15
52.92 L_3 50 45 4297.00 -28.|6
127.08 4 _5 25 2880,8I -_8.I5
OIFFERIENTIAL CORRECT ION_
TOE-|.4663 TRA-J,2049 TC3 .1716 BAU .I655
ROE 1.1580 RRA .6044 RE3 -.4678 FAU .06917
FOE 6.8208 FRA 3.7283 FE3-2.4107 8SP 99_4
80E 1,8684 BRA 1,3480 8C3 .4_N93 FSP -2_O0
DISTANCE 4lO.I23
27.687 GAL 4._ 421. 83.4t H_ 175.27 SMA 128.37 ECC .I7097 IN( 6.5854 Vl 30.;721
37.574 GAP -4.25 AZP 96.56 TAL I54.83 TAP 350._0 RCA JO6.42 APO 150.3! V2 34.917
58.2I ZAP 47.44 ETS 32.25 ZN[ 144,46 ETE 299.47 ZAE !24.66 ETC 184.50 CLP -39.80
3.75 RAO 6568.0 VEL 12.092 PTH 2.16 VHP 4.428 OPA -17.86
IN! LON_ IN! RT AS( IN! AZMTH IN! TIME PO EST TIM
197.51 241.88 52,81 22 2 22 3697.0
87.67 _41.87 52.80 5 24 26 _'Z_0.8
197,51 24I .88 52.8I 22 2 22 3697.0
87.67 241.87 52.B0 5 24 26 L_"_80.8
197.5I _41.88 52.81 22 2 22 3697.0
87.67 241.87 52.80 5 24 26 2280.B
RAP 37.69 ECC 1.4088








ST 1786.6 SR J364.0 ,55 3080.8
CRT ;.9950 CR5 -.9999 CST .9941
LSA 3_O9.7 MSA 173.9 SSA .9
ELI 2244.l EL2 I28.3 ALF J42.69
NIO-O_ EXECUTION ACCURACY
S_T _.2 _ 1723.0 ,%3 883,3
RRT -.9543 K_F .9991 RTF -,9656
3119.2 R23 -.1710 R13 .985_
_I 3089.0 SG2 433.4 THA 146.96
354
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69
LAUNCH DATE DEC 4 1968 FLIGHT TIE 158.00
PELI(XENTRIC CONIC 0ISTANCE 416.626
RL 147.43 LAL -.00 LOL 71 .9! VL 27.717 GAL 4.82 AZL 76.86 HCA 178.44 SNA
RP 108.§7 LAP .36 LOP 250.39 VP 57.565 GAP -3.76 AZP 103.13 TAL 154.90 TAP
RC 61.981 GL 56.16 GP -62.05 ZAL 70.01 ZAP 68.19 ETS 54.61 ZAE 1|2.53 [TE
PLAN_ TOCENTRI C CONIC
C3 57.136 VHL 7.559 DLA 56.82 RAL 343.27 RAD 6569.0 VEL 13.360 PTH 2.44 VHP
LNCH AZNTH LNEH TIE L-I TIE IN! LAT
38.44 18 43 16 4612.22 -22.60
141.56 4 O 32 2982.69 -22.59
38.44 18 43 16 4612.22 -22.60
141.56 4 O 32 2982.69 -22.59
38.44 18 43 16 4612.22 -22.60
141.56 4 O 32 2982.69 -22.59
DIFFERENTIAL CCRREC TION5
TOE-3.4967 TRA-1.0279 TC3 -.0139 BAU .1573
ROE 4.0728 RRA .5057 RC3 -.EO55 FAU .O1306
FOE 5.3077 FRA .8994 FC3 -.1978 BSP 12460
80E 5.3679 8RA 1.1456 Be3 .2060 FSP -1042
ARRIVkL OATE MAY 11 1969
128.58 ECC .16858 INC13.1362 vl 30.221
333.33 RCA 106.90 APO 150.85 v2 34.906
297.33 ZAC J19.54 ETC 213.41CLP -37.58
7.196 OPA -46.10 RAP 60.39 ECC 1.9403
IN! LONG INJ RT AS( IN! A2'NTH IN! TIE PO CST TIH IN! 2 LAT IN! 2 LONG
223.76 237.49 36.35 213 0 B 4012.Z -28.95 218.77
91.84 237.47 36.35 4 50 14 2382.7 -28.94 86.85
223.76 237.49 36.35 20 0 8 4012.Z -28.95 218.77
91,84 237.47 36.55 4 50 14 2382.7 -28.94 86.85
223.76 237.49 36.35 EO 0 8 4012.2 °28.95 218.77
91.84 237.47 36.35 4 50 14 2382.7 -28.94 86.85
HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
SGT 3008.8 5GR 3180.9 SG3 364.8 ST 2684,7 SR 5094,3 55 2512.3
RRT -.9585 RRF .9967 RTF -.9785 CRT -.9958 ORS -.9997 CST .9977
SG6 4378.4 623 -.0548 613 .9965 LSA 4801.9 HSA 188.9 SSA .0
SGI 4332.9 .%2 629.7 THA 133.34 ELl 4092.4 EL2 186.2 4LF 150.93
LAUNCH DATE OEC 4 1968 FLIGHT TIME 160.00 ARRIVAL DATE HAY 13 1969
DISTANCE 423.!77
LOL 71.91 VL 27.743 GAL 4.73 AZL 95.79 NCA 18! .66 .T_A
LOP 253.57 VP 37.594 GAP -5.27 A2'P 84.2J TAL 155.OO TAP
GP 61.95 ZAL 56.83 ZAP 69.75 ETS 320.08 ZAE !!9.94 ETE
t._LIOCENTRIC CONIC
RL 147.43 LAL -oOO
RP 108.60 LAP .J7
RC 64.052 GL -36.87
PLANETOCENTRIC CONIC
C3 21.591 VHL 4.647 DLA -24.56 RAL 37.18 RAO 6567.9 V1EL
LNO'4 A_4TH LNCH TIME L-! TD4E IN! LAT
90.00 12 49 EO 1333.9"Z 7.07
90.00 17 4 36 5775.57 26,92
100,{30 13 49 19 II40.28 5.14
100.00 18 47 18 5444.45 29.09
110.OO 14 16 13 1055.89 .88
110.00 20 36 53 51Q!.60 54.09
DIFFEKENTIAL CCRI_(TIC_L_
TOE -.4725 TRA-1.5|38 TC3 .1634 BAU .3294
ROE -.14_ RRA-2.6844 RC3 1.!_4 FAU .03441
FOE .2609 FRA 3.2915 FC3-1.3798 BSP 14033
BOE .4957 BRA 3.0819 BC3 !.1412 FSP -IL_J6
128.76 ECC .16640 INC 5.7882 VI 50.221
336.66 RCA 107.33 APO 150.18 V2 34.894
74.65 ZAC 92.76 ETC 146.83 CLP -42.62
1!.957 PTH 2.13 VHP 6.782 OPA 61.82 RAP 343.79 ECC 1.3553
rNJ LONG IN! RT AS( INJ A2"HTH IN! TII4E PC) CST TIN IN! 2 LATINJ 2 LONG
350.58 261.88 117.49 13 l! 34 733.9 10.70 343.78
274.66 268.71 99.13 18 40 51 5175.6 27.91 266.33
535.50 _60.B3 119.49 14 8 19 540.3 9.03 328.67
250.85 269.06 97.18 L_ 18 2 4844.4 29.78 242.11
526.L_6 258.|8 124.!7 14 33 49 455.9 5.55 520.03
225.3! 269.57 92.62 22 ! 55 4501.6 34.08 216.07
NJ0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
8GT 2138.8 SGR 37_';_.J SG3 402.1 ST 847.6 SR 1107.8 SS 807.0
RRT .9538 RgF -.9996 RTF -.9584 CRT .8307 CRS .9977 CST .8667
S_ 4353.7 1_3 -.0558 RI3 -.9984 LSA 1560.6 N$A 401.9 SSA 1.2
SG! 4317.0 SG2 564.3 THA 61.!8 ELI 1339.1EL2 390.3 ALF 54.03
LAUNCH 0ATE 0EC 4 1968 FLIGHT TII_ 162.00 ARRIVAL DATE HAY 15 1969
HELIOC[NTRIC CONIC DISTANCE 429.638
RL 147.45 LAL -.OO LOL 71.91 VL 27.767 GAL 4.67 AZL 89.76 HCA 184.83 S_A 128.92 ECC .16462
RP IO8.64 LAP -.02 LOP 256.74 VP 37.601 GAP -2.81 AZP 90.24 TAL 155.03 TAP 339.85 RCA 107.70
RE 66.131 GL 1.89 GP 31.90 ZAL 45.39 ZAP 58.56 £TS 340.04 ZA£ 149.55 ETE 72.24 ?AC 105.80
PLANI[TOCENTRIC CONIC
C3 IZ.8|1 VHL 3.579 DL4 12.01R4L 23.93 RAO 6567.5 VEL !1.584 PTH 2.03 VHP 3.906 DPA 55.86 RAP 8.81 ECC 1.2|08
LNCH AZMTH LNCH TIFtE L-I TIM[ INJ LAT INJ LONG INJ RT AS( INJ AZIdTH INJ TJI,_ PO CST TIN INJ 2 LATINJ 2 LONG
90.00 6 32 19 2495.49 -25.25 60.09 241.73 103.27 7 13 54 1895.5 -23.17 52.03
90.00 21 35 53 4375.!4 5.66 181.78 237.79 62.21 22 48 48 3775.1 1.90 175.12
10(3.00 7 59 47 2213.41 -26.29 39.05 241.44 104.77 8 36 40 1613.4 -24.00 31.O0
IOO.00 22 51 6 4132.45 6.61 163.42 237.27 60.78 23 59 58 3532.4 2.66 156.86
I10.00 9 21 51 1956.60 -29.04 18.61 240.51 J08.88 9 54 28 1356.6 -26.19 10.59
110.00 25 45 31 5962.02 9.07 148.99 235.77 56.90 _4 51 33 3562.0 4.64 142.69
_IFFERENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TOE -.4748 TRA -.9953 TC3 .1725 BAU .2264 SGT 1769.5 S(,R 2472.7 SG3 !113.1 ST 837.4 SR 1046.0 5S 1897.2
ROE -.5165 RRA-1.5034 RC5 1.3106 FAU .10219 RRT .9491RRF -.9996 RTF -.9480 CRT .9991 CRS .9995 CST .9998
FOE 2.8426 FRA 6.7167 FC3-6.9054 BSP 9924 _ 3040.6 1_3 -.1096 R13 -.9937 LSA 2322.4 MSA 30.9 SSA 16.0
.6688 _A 1.64OO BE3 1.3219 FSP -5435 ,%1 3005.9 S_2 458.3 THA 54.88 ELi 1339.6 EL2 27.5 ALF 51 .33
INC .2494 Vl 30._21
APO 150.14 V2 34.883
ETC 153.92 CLP -52.10
LAUNCH DATE DEC 4 1968 FLIGHT TINE 164.OO ARRIVAL DATE HAY 17 1969
HELIC(ENTRIC CONIC DISTANCE 436.090
RL 147.43 LAL -.[30 LOL 71.91 VL 27.787 GAL 4.62 AZL 88.50 NCA 188.00 S_A 129.06 ECC .16312 IN( 1.4985 Vl 50.221
RP IO8.67 LAP -.21 LOP 259.91 VP 37.606 GAP -2.36 AZP 9!.48 TAL 155.04 TAP 343.05 RCA 108.01 APO 150.11 V2 34.873
RC 68.274 GL 11.53 GP 21.36 ?AL 46.61 ZAP 59.66 ETS 348.89 Z_ 160,01ETE 70.74 ZAC 109.00 £TC 157.69 CLP -57.15
PL4NETOCENTRIC CONIC
C3 13.139 VHL 3.625 OLA 20.9J RAL 20.07 RAO 6567.5 VIEL ll.599 PTH 2.05 VHP 3.4_7 0PA 25.74 RAP 12.78 £CC J.2162
LNCH A2')4TH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT AS( INJ A2'NTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG
9_.00 4 49 35 2835.34 -28.28 84.41 241.72 91.52 5 36 _0 LP_35.3 -27.77 75.78
90.00 _ 47 47 4046.17 -4.91 16_._8 _36.04 62.08 23 5_ 13 3446.2 -8.61 156.65
100.00 6 24 54 2527.99 -29.72 61.73 _41.65 9_.37 7 7 2 1928.0 -28.93 53.01
100.00 23 f15 9 3828.75 -3.65 !46.71 _35.35 60.31 _4 58 58 3228.8 -7.57 140.12
!10.OO 8 2 44 _'221.89 -33.31 38.05 241.E'2 98.15 8 39 46 1621.9 -51.83 29.14
110.OO O 37 44 57_7.62 -.58 135.6! 233.43 55.82 J 39 32 3107.6 -5.06 129.39
DIFFERENTIAL CORRECTIONS N_0-C.OJREEXECUTION ACCURACY OReZT D£TERNINATION ACCURACY
TOE -.3878 TRA -.7968 TC3 .0341 _AU .J6!J _GT |481.3 S6R 1797.2 .%3 1434.9 ST 734.4 SR 869.2 SS 2516.3
ROE -.4709 RRA -.8854 RC3 .9167 FAU .12870 RRT .9346 RRIr -.9992 RTF -.9521 CRT .9989 CRS .9990 CST .9961
FOE 4.7246 FRA 7.9781 FC3-8.4802 8SP 7798 S£_ 2329.0 R'Z3 -.1496 R13 -.9879 LSA 2760.7 HSA 69.7 554 8.7
8OE .6100 (_RA 1.1897 8C3 .9173 F,SP -4400 ._1 _292.0 S_2 413.2 THA 50.88 ELI 1137.6 EL2 26.1 ALF 49.81
355
JPL TM 33-99 EARTH--VENUSTRAJECTORIES_VOL. 4. 1968-69)
LAUNC_ DATE DEC 4 1968
HEL ]OCENTRIC CONIC
RL ]47.43 LAL -.00
RP JOB.70 LAP -.40
RC 70.456 GL 15.63
PLANE TOCENTRZC CONIC
C3 13.452 _ 3.668
LNO4 4ZMTH LNCH TIME
$0.00 3 49 31
90.00 23 33 28
lO0.O0 5 32 3i
:00.00 0 37 5
]10.OD 7 22 29
110.00 J 3 36
FLIGHT TIHE 166.00 ARRrVAL DATE NAY J9 |969
O|STANCE 442.522
LOt. 71.9l VL 27.803 GAL 4.58 A?L 87.96 HCA 19|.|8 94A 129,|8 ECC .J6189 INC 2.0420 VJ 30J221
LOP'263.08 VP 37.609 GAP -1.91 kZP 92.00 TAL 155.03 TAP 346.21RCA 108.26 APO J50.09 V2 34.862
GP 16.29 ZAL 47.62 ZAP 65.43 £TS 353.57 7AE 165.44 ETE 75.26 ZAC 109.34 £TC ]60.02 CLP -62.23
0LA 2A.65 RAL |8.26 RkO 6567.5 VIEL 11.612 PTH 2.03 VHP 3.i98 0PA 20.40 RkP J3.45 ECC ].2234
L-| TII4E [NJ LiT IN| LONG |NJ RT k,f_ rNJ A214TH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
3028.08 -27.82 96.47 24J.53 84.50 4 39 59 2428.J -28.29 89.83
3863.63 -10.60 152.99 256.34 65.59 2A 37 5l 3263.6 -|4.06 ]46.03
2696,03 -29.74 74.20 241.70 86.8| 6 17 27 2096.0 -29.86 65.40
3670.9| -8.90 157.93 255.44 61.3A | 38 16 YJ70.9 -12.65 131.J6
233|.93 -34.|2 4B.I| 241,i4 92.26 8 1 4l 1752.0 -33.43 38.94
3587.76 -5.15 129.34 233.15 56.16 2 3 2A 2987.8 -9.56 123.03
DIFFERENTIAL CORRECTIONS NiD-CCUR._ EXECUTION kCCURACY CRBIT DETERMINATION ACCURACY
TOE -.2942 TRA -.6103 TC3 -.12!6 BALJ .1313 SGT 1148;7 _ 1440.B _3 164|.0 ST 557.0 SR 721.9 S$ 2873.6
ROE -.402] RRA -.68gO RE3 .7199 FAU .|4498 RRT .89_ _ -.9979 RTr -.8924 CRT .9960 CRS .9978 CST .9882
FOE 5.9979 FRA 8.7485 FC3-9.3306 8SP 6292 _ J842,7 R_5 -.|785 RI5 -.98|8 LSA 30J5.3 NSA 93.6 SSA 8.0
BOE .4983 8RA .990A 8C3 .7301 FSP -5057 S_| |797.0 _2 408.0 THA 52.15 ELl 9|! .0 [L_ 39.6 ALF 52.38
LkUNCH OATE DEC 4 1968 FL]r,#tT TI_. 1i;8,00 ARRIVAL OAT[ MAY 21 J969
HELIC_ENTR|C CONIC DISTANCE 448.9_2
RL 147.43 LAL -.00 t._ 7|.9l VL 27.8|7 OAL 4.55 AZL 87.65 PICA J94.55 SNA J29.27 ECC .J6093 INC 2.348] v! ]0.2_!
RP 108.73 LAP -.38 LCP 266.25 VP 37.61J GAP -1.47 AZP 92.27 TAL J54.99 TAP 549.55 RCA 108.47 APO J50.08 V2 34.853
RC 72.672 GL 17.90 GP 13.32 Z/g. 48.26 ZAP 68.|6 ETS 556,40 ZAE 168,68 ETE 87.61 ZAE 108.50 ETE lG] .63 ELP -67.52
PLANETOCENTRIC CONIC
C3 ]3.665 VHL 3.697 OLA 29.75 RAL 17.24 R_O 6567.5 VEL ||.62| PTH 2.04 VHP 3.0A6 OPA |6.84 RAP |Z.SJ ECC ].2249
LHOH A214TH LNCH T]I4E L-I T_N_ rNJ LAT ;NJ LONG IN| RT AS_ IN| AZNTH IN| TINE PO CST TIM |NJ 2 LAT IN| 2 LONG
90.00 3 2 29 3177.24 -26.39 109.14 241.04 79.34 3 55 26 2577.2 -27.59 100.68
gO.OO O J6 t7 3721.33 -14.77 |44.62 257.12 65.56 I 18 18 3|2].3 -17.94 J37.38
;O0.00 4 53 44 2812.J7 -28.99 82.75 241.5| 82._8 5 42 36 22J2.2 -29.74 74.03
IOD.OO J 5 43 5561.65 -12.,iO 131.7! 255.93 62.58 2 S 5 _961.6 -15.97 ;24.74
ll0.OO 6 57 4 2452.48 -34.16 54.40 241.99 88.54 7 37 57 1832.5 -33.98 45.16
110.00 I ZO 52 35J4.09 -7.95 125.45 _55._7 56.64 2 19 26 2914.1 -12.26 ]19.03
O[FFERENT|AL CCRRECT_ON,q M_0-COLIR_ EXEOJTION ACCURACY CR81T DETERN_NATION ACCURACY
TOE -.1626 TRA -.A157 TC3 ".295_ BAU .|240 SGT 794.8 _ 12|5.5 SG5 1796,6 ST 352.3 SR 606.7 SS 3]06.4
ROE -.3403 RRA -.57A9 RE3 .6107 FAU .]5824 RRT .7803 RRF -.9_55 RTF -.7721 CRT .9805 CR$ .g958 CST .9588
FOE 6.9387 FRA 9.5259 FC-I0.02_0 8SP 4999 S_B 145_.5 R_5 -.1879 R|5 -.9776 LSA 3|80.6 N$A 107.5 SSA 8.2
BOE .3772 _R_ .7094 8C3 .6786 FSP -5587 SGI J385.5 SG2 4_6.2 THA 59.65 EL! 689.3 £L2 57.5 ALF 61.55
L4UNCH DATE DEC 4 1968 FLIGHT TINE |70.00 ARR|VAL DATE HAY 23 _969
HELIOCENTRIC CON|C OISTANCE 455,321
RL 147.43 LAL -.DO LOt. 71.91 VL 27.829 GAL 4.54 AZL 87.A6 H_A 197.52 SNA J29.35 £CC .16022 ]NC 2.5445 V] 30.72J
RP i08'76 LAP -.77 LOP 269.42 VP 37,611 GAP -J.04 AZP 92.45 TAL 154.92 TAP 352.45 REA |08.63 APO ]50.08 V2 34.84_
RE 74.919 GL 19.34 GP It.34 ZAL 48.66 7AP 75.37 ETS 358,28 ZAE 170.02 ETE 107.95 ZAC 107.01ETC J62.84 CLP -73.03
PLANETO(ENTR_C C(_|C
C3 ]3.829 VHL 3.719 CLA 28_06 RAL ]6.62 RAO 6567.5 VEL |1.628 PTH 2.0A VHP 2.940 OP_ ]4.08 RAP ]|.54 ECC |.2276
LNCJ4 AZMTH LNCH TIN[ L-1 TIME _NJ LAT _NJ LONG INJ RT ASC INJ A_ITH _NJ T]I4_ PO CST TIN INJ 2 LATINJ 2 LONG
90.00 2 10 1; 3343.82 -23.78 120.64 240.J2 74.|3 5 5 55 27A3.8 -23.72 ;12.51
90.00 ] 3 37 3359.98 -19.03 154.72 238.4J 68.65 2 2 57 2960.0 -21.79 127.11
100.00 4 25 52 2906.41 -27.95 89.56 241.22 78,94 fl 14 18 2306.4 -29.19 80.98
iO0.O0 i 30 37 3472.61 -15.13 126.51 236.60 63.91 2 28 30 2872.6 -J8.5! ;19.35
||0.00 6 39 12 2489.09 -_5.97 5_.81 242,16 83.93 7 20 4| 1889.1 -34.16 49.57
110.00 I 33 46 3462.7J -9.84 12'Z.70 253.54 57,10 2 3! 29 2862.7 -]4.lJ 1|6.|9
O|F'FERf.NT_AL ECRR[CTION5 NIO-COUR_ EXECUTION _CCUR_CY ORBIT OETERNINATION ACCURACY
TOE -.0039 TRA -.2104 TC3 -.49_5 8AU .J548 _T 518.8 _ J055.2 S_3 1918.8 ST 110.9 SR 513.8 SS 3274.=
ROE -.287] RRA -.4_7 RC3 .5374 FAU .16833 RRT ,5218 _ -._17 RTF -.3019 CRT .5496 CRS .9922 CST .443!
FOE 7.6766 FRA 9.7854 FC-10_5577 BSP _14 S0_ 1175,8 R_5 -,1074 R13 -.9860 LSA 33|4.2 MSA 1]7.3 5SA 8.6
_OE .287| _RA .5413 8C3 .7289 FSP -60LP'_ S01 1071.8 .,_a2 483.6 THA 78.67 ELl 517.5 EL2 92.0 kLF 83.01
LAUNCH DATE DEE 4 19_8 FLIGHT TIME J72.00 ARRIVAL O_TE MA_ ?5 1969
HEL!C_£NTR[C CONIC DISTANCE 461.6_
RL 147.43 LAL -.00 L(X 71.91 VL 27.837 GAL 4.54 AZL 87.52 PICA 200.70 SNA 129.4| ECC .J5976 IN_ 2.68_2 V! 30.221
RP ;08.78 LAP -.95 LOP 772.59 VP 57.i_09 GAP -.62 AZP _.Sl TAL J54.82 TAP 555.51RCA ]08.74 APO 150.09 V2 34.835
RE 77.194 GL 20.33 OP 9.89 Z_L 48.90 ZAP 78.87 ET$ 359.61 7_ 169.5! £T£ i30.05 ZAE 105.14 ETC 163,79 ELP -78,70
PLANETOCENTR|C CONIC
C3 13.978 VHL 3.739 OLA 28.99 RAL J6.25 RAO 6567.6 VEL 11,635 PTH 2.04 VHP 2.866 0PA 11.73 RAP 9.87 ECC 1.2_OO
LNCH A2"HTH LNCH T|I4E L-! T_14_ _NJ LAT _NJ LONG |NJ 27 ASC IN| A2_4TH IN| TIM_ PO CST TIM IN| 2 LAT IN| 2 LONG
83.49 0 41 34 3628.41 -22.03 140.9! 239._6 70.66 J 42 5 _028.A -24.47 ]33.03
96.51 2 29 J5 3280.09 -LPZ.02 J15,57 239.36 70.65 5 23 55 2680.1 -24.46 |07.49
]00.00 3 58 13 L_J_4.46 -_.64 95.78 240._ 73.92 A 48 8 2594.5 -28.32 87.38
100.00 ! 55 17 3389._B -17.56 121.5l 237.44 65.41 2 51 46 2789.3 -20.73 !14.!5
!]O.O0 6 25 53 2532.09 -55.7l 6_.14 242.35 83.98 7 8 fl |932.J -34.j8 52.93
110.00 l 44 7 _424.41 -|1.2_ 120.62 255,90 37.51 2 41 12 2824.4 -|fl.46 lj4.05
OZFFERtENT_AL CORRI[CTION$ NIO-COI,)R$1_ [XECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
TOE .17_7 TRA .O0_(3 TC3 -,7064 BAU .1600 SOT 592.9 _GR g_.5 SG3 _4.9 ST _69.7 SR 433.1 55 3385.3
ROE -.2386 RRA -.44J3 RE3 .4834 FAU .|7578 RRT -.5579 I_ -.9_58 RTF .5701 CRT -.8A93 CR5 .9862 CST -.9244
rO_ 8.2170 FRAlO.I076 FC-|0.6866 8SP 2972 S_ ll01,7 R_5 .1592 R13 -.97A0 LSA 3421.2 MSA |25.0 $SA 9.!
802 .2963 eRA .4415 _C5 .8560 FSP -6568 SGI _.9 ._2 464.6 THA J14.62 ELl 494.8 EL2 124.6 ALF 119.96
356
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
ii
LAUNCH DATE DEC 4 ]968 FLIGHT Till[ 174.00 ARRIVAL DATE MAY 27 ]969
HELIOCENTRIC CONIC
RL J47.43 LAL -,00 LOt. 71 ,91 VL
RP 108.81 LAP -1.13 LOP 275,75 VP
RE 79.493 GL 21.02 GP 8.77 2'AL
PLANE TOCENTRI C CONIC
C3 14.]33 VHL 3.7§9
LNO.I A?HTH LNCH TI_/_
80.71 0 18 50
99.29 2 50 25
100.00 3 25 52
I00.00 2 26 5
]10,00 6 15 39
110.00 I 52 47
DIFFERENTIAL CORRECTIONS
TDE .3694 TRA .2273 TC3 -.9342 BAU .1950
ROE -.1938 RRA -.3954 RC3 .438§ FAU .179S5
FOE 8.5738 FRAIO.2957 FC-10.9989 ESP 29J8
BOE .4172 8RA .4364 Be3 1.0319 Ir,_P -6S76
DISTANCE 468.034
27.844 GAL 4.56 k?L 87.22 PiCA 203.86 SMA 129.46 ECC .15955 INC 2.7948 vJ 30._2]
37.607 GAP -.20 AZP 92.55 TAL 154.68 T*P 358.54 RCA 108.80 APO 150.12 V2 34.827
49.01 ZAP 84.53 ETS .99 ZAE 166.99 ETE 146.56 ZAC 103.02 ETC 164.53 CLP -84.47
OLA 29.68 RAL 16.05 RAO 6567.6 VEL 11.641 PTH 2.04 VHP 2.823 OP/i 9.64 RAP 7.98 E(C 1.2326
Lol TII,_ INJ L/IT INJ _ INJ RT A_ INJ A2_4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
3701.31 -_.46 146.47 239.53 70.09 J 20 32 3101.3 -24.99 138.58
3212.02 -L_Z.46 110.31 239.52 70.08 3 43 57 2612.0 -24.98 102.63
3098,74 -24.71 102.93 240.35 72.63 4 17 30 2498.7 -26.86 94,78
3289.83 -Z0,26 115,37 238.60 67.54 3 20 35 2689.8 -23.13 107.74
2fl615.48 -33.43 64.79 242.55 82.43 6 58 25 1966.3 -34.12 55.62
3394.85 -12.32 119.01 234.34 57,86 2 49 _ 2794.9 -16.46 112.37
MID-COURSE EXECUTIONACCURACY CRB|T DETERt4INATION ACCURACY
8GT _4.5 _ BL_.9 ,%3 2054.3 ST 575.9 SR 361.5 SS 3450.8
RRT -.8325 RRF -._1770 R1T .8700 CRT -.9194 CR$ .9757 (:ST -.9830
SGe 1Z83.1 _3 .2411 R13 -.9523 LSA 3514.7 MS/, 131.4 SSA 9.5
_,1 |230.1 _ 364.8 THA 141,11 EL1 668.9 EL2 122.4 ALF 148.85
LAUNCH DATE DEC 4 1968 FLI_d4T TIME 176.00 A_IVAL DATE MAY 29 1969
PELI_X;ENTRIC ECNIC DI$TANa[ 474.338
RL 147.43 LAL -.00 LQ. 71.91 VL 27.lM8 GAL 4,_ k2L 87,|4 HQ 207.03 &qA 129.49 ECC .15957 IN( 2.8645 vJ 30.22J
RP IO8.83 LAP -1.30 LOP 271_.92 VP 37,G03 GAP ,2| AZP 9*Z,55 TAL 154.50 TAP 1.53 RCA 108.83 APE) 150.15 V2 34.820
RC 81.813 GL 21.52 GP 7.84 ZAL 49.O2 ZAP gO.24 ET$ 1.33 ZAl[ 163.79 ETE 156.96 ZAC 100.81 ETC 165.10 CLP -90.25
PLANETOCENTRIC CONIC
C3 14.304 VHI. 3.782 DLA 30.L_ R_L 15._ _ 6_67.6 VEL 11,649 PTH 2.04 VHP 2.807 OPA 7.71 RAP 6.00 ECC 1.2354
LNCH AZNTH UdO/ TINE L-I TXNE INJ I_T ZNJ b(3NG INJ RT A_C XNJ A2"NTH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG
79.03 0 5 49 3744.80 -_,79 149.(13 2_._10 69.63 1 8 14 3144.8 -25.36 141 .94
IOO.97 3 2 59 3173.86 -L_Z,7B 107,79 239,_0 69.61 3 55 53 2573.9 -25,35 99.91
79.03 0 fl 49 3744._O -_.79 |49.93 _.BO 69.63 J B 14 3144.8 -2fi.36 141.94
100.97 3 2 59 3173.86 -L_Z.78 107.79 239._0 69.61 3 tiff 33 2573.9 -23.3§ 99.91
11(1.OO 6 7 42 2394.92 -33.16 t_.96 242.86 Bl.J7 6 50 57 1994.9 -3,1.02 57.83
110.00 2 0 17 3371.74 -13.16 117.74 2_4.83 58.16 2 56 26 2771.7 -17.27 111.04
OIFFERENTIAL CORRECTIONS NIO-_ [_ECUTICN ACCURACY CI_IT OETERNIN_TION ACCURACY
TOE .5715 TRA .4_i35 TC3-1o1641 B/_I .235_ SGT J4t_.4 _d_ 730.8 .q_.3 _0_|.9 ST 898.4 SR 295.6 SS 3463.2
RO£ -.1509 RRA -.3360 RC3 ,4018 FAU .|80_3 RRT -.11_)_9 I_F -._40 R1T .9441 CRT -.9142 CR$ .9562 C$T -.9926
FOE 8.7174 FRAIO.30$I rC-10.9540 BSP 3782 _ 1640.2 /i_ ,1850 R13 -.9633 LSA 3587.4 NSA |37.1 SS/I 9.8
BOE .3911 _R/i .5764 BC3 1,2314 FSP -6706 SGI 1613.4 _ 295.5 TI_ 153.08 ELl 938.8 EL2 114.7 ALF 163.00
LAUNCH DATE OEC 4 1968 FLIGHT Till[ 178.00 /IRRIVAL 0/ITE MAY 31 1969
HELI(XENTRIC CONIC
RL ]47.43 LkL -.00
RP ]08.85 LAP'-J.47
RC 84.]53 GL 2|.87
PLANETO_ENTRIC CONIC
C3 |4.30| VHL 3._08
LNO4 /I?HTH LNCH TII4_
77.87 23 53 32
102.13 3 II 49
77,87 23 53 32
]02.13 3 11 49
110.00 6 I 35
110.OO 2 6 52
01FFE_ENTI/IL _GR_CTIGNS
TOE ,7756 TRA .6789 TC3-1.3912 BAU ,2790
RDE -.1104 RRA -.3219 RC3 .369! FAU .17911
FOE 8.6815 FRAlO.1721 F(-10.6929 BSP 5126
OOE .7833 _RA .7514 BC3 1.4393 FSP -6710
DISTANCE 480.660
LOL 71.91 VL 27.850 G/IL 4.63 /iZL 87.07 HCA 210.20 S#4A 129.51 ECC .15982 INC 2.9_85 Vl 30.221
LOP 282.08 VP 37.598 GAP .62 /iZP 92.53 TAL 15/i.29 TAP 4.49 RC/I 108.81APO 150.20 V2 34,813
GP 7.05 ?kL 48.94 ZAP 95.91ET5 1.88 ZAE 160.21ETE 163.39 ZAC 98.60 ETC 165.54 CLP -95.96
DLA }0.61RAL 16.05 RAD 6567.6 VEL 1J.657 PTH 2.05 VHP 2.818 OP/i 5.95 R/IP 4.02 ECC 1.2386
L-I TIM[ INJ LAT INJ LONG INJ RT /iS( INJ A2'MTH |NJ TIME F_) CST TIN INJ 2 L/IT |NJ 2 LONG
3775.11 -23.01 152.18 2_0.J9 69.24 24 56 27 317_.I -25.63 144.30
3149.60 -23.00 106.07 240.19 69.23 4 4 16 2549.6 -25.62 98.19
377fl.]1 -23.01 132.18 240,19 69.24 24 56 27 3|75.1 -25.63 144.30
3149.60 -23.00 106.07 240.19 69.23 4 4 18 2549,6 -23.62 98.19
2618.9_ -32.89 68.79 243.25 80,12 6 45 14 E019.0 -33.91 59.70
3353.73 -13.80 116.7/i 235:43 58.41 3 2 46 2753,7 -17.88 110.00
NIO-CCURS[ [_ECUTION ACCURACY CRSIT DETERMINATION /ICCURACY
SGT 1973.1 _ 650.7 SG3 2032.1 ST 1220.6 SR 237.0 SS 3433.9
RRT -._33 RRF -.9454 RTI r .9692 CRT -.8788 ERS .9J67 CST -.9958
SG_ 2077.6 R23 .1247 R13 -.9749 LS/i 3651,2 NSA 142.2 SSA 10.1
SGI _D_0.3 _ 267.4 THA 163.12 EL4 1238.3 EL2 |11.4 ALF 170.24
LAUNCH DATE DEC 4 1968 FLIGHT TIME: 180.00 ARRIVAL OAT[ JUN 2 1969
HELIOCENTRIC CONIC
RL 147.43 LAL -,DO LOL 71,91 VL
RP 108.87 LAP -1,64 LOP 285,24 VP
RC 86.508 GL L_.IO GP 6.37 2AL
PLANI[TO(ENTRIC CONIC
C3 14.729 VHL 3.838
LNO4 A_4TH LNCH TIME INJ LAT
77.02 23 /i8 2 -23.1S
102.98 3 le 35 -23.14
77.02 23 48 2 -23.15
102.98 3 18 35 -23.14
110.00 5 57 0 -32.64
110.0_ 2 12 44 -14.29
0IFFER_NT|AL C.C]RRI[CTIONS
TOE ,9763 TRA ,900_ TC3-1,6079 BAU ,32_
ROE -.0723 RRk -.2923 RC3 .3398 FAU .17424
FOE 8,4868 FRA 9.9070 FC-10.2412 _lP 6642
8OE .9790 8RA .9468 BC3 1.6434 r_ o -6601
OI$TkNOE 486.940
27.851 GAL 4.69 AZL 87.0_ _ 213.37 SH/I 129.51 ECC .16030 INC 2.9814 Vl _.22!
37._93 GAP 1,O2 A2_P 9_.49 TAL I54.03 TAP 7.40 REA 108.75 APO 150.27 V2 34.807
48.78 2AP 101.44 ETS 2.31Z_l[ 156,32 ETE 167.50 ?AC 96.49 ETC 165.85 CLP-I01.§I
OLA 30,92 RN. 16,21RA0 6567.6 VEL 11.667 PTH 2.05 VHP 2.853 DPA 4.34 RAP 2.14 ECC 1.2424
L-I TIN[ INJ LONG INJ RT A_K_ INJ A214TH INJ TIME PO CST TIM INJ 2 L/IT INJ 2 LONG
3797.99 153._ E_O.68 68.91 24 51 20 3198.0 -25.81 146.08
3133.66 IO4.93 240.68 68.89 4 1049 2533.7 -25.80 97.06
3797.99 Jfl3.g_ 240.68 68.91 24 fil 20 3198.0 -25.81 146.08
3133.66 104.93 240.68 68.89 4 I0 49 2533.7 -2fl.80 97.06
_639.65 70.33 243.74 79.23 6 40 59 2039.6 -33.78 61.30
3340.00 J|fl._ 2_.08 58.61 3 8 24 2740.0 -18.34 109.20
HID-COURSE EXECUTION ACCURACY ORBIT 0£TEI_4INATION /iCCuR/iCv
S_T 2470.6 S_R 381.8 SG3 1969.4 ST 1532.O SR 187.1 SS 3374.3
RRT -,6681RRr -,919! RTF .9800 CRT -,8002 CR8 .8430 CST -.997]
2538.2 R_3 .0846 R13 -.982t LSA 3707.6 MSA 147.0 $SA JO.3
SGI 2524.7 SG2 261.7 TH/I 168.06 ELI 1539.3 EL2 111.7 /ILF 174.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69)
LAUNCH DATE DEC 4 1968 FLIGHT TII4E 152._ kRRZVAL DATE JUN 4 J969
HELIOCENTRIC CONIC
RL 147.43 LAL -.DO
RP 108.89 LAP -|,80
RE 88.877 GL 22.25
PLAN[TCK_ENTRIC CONIC
C3 14.993 VHL 3.871
LNCH AZNTH LNCH TII_
76.39 23 44 34
J03.61 3 24 4
76.39 23 44 34
I03.61 3 24 4
110,OO 5 53 44
110.OO 2 18 0
DISTANCE 493.199
LOL 7|.9| VL 27.849 GAL 4.76 kZL 86.97 HCA 216,53 SHA 129.50 ECC .16100 IN( 3.026J Vl 30.121
LOP 288.41 VP 37,587 GAP 1.42 AZP 9_.43 TAL 1_3.74 TAP I0._7 RCA 108.65 APO 150.35 V2 34.802
GP 5.76 ZAL 48.55 ZAP 106.76 [TS 2.63 ZA[ 152.90 ET[ 170,14 ZAC 94.57 £TC 166.O7 CLP-106.85
OLA 31.17 RAL 16.47 RAD 6567.6 VEL 11.678 PTH 2.05 VHP 2.912 OPA 2.89 RAP .42 ECC 1.2467
L-I TIME IN| LAT IN| LONG IN| RT ASC |NJ A2NTH ZNJ TINC PO CST TIN IN| 2 LAT IN| 2 LONG
3816.07 -23.23 155.35 241.28 66.61 24 48 10 3216.1 -25.93 147.49
3123.51 -23.22 104.20 241.28 68,60 4 16 8 2523.5 -25.92 96.34
_816.07 -23.23 155.33 241,28 68,6l 24 48 l0 3216.1 -25.93 147.49
3123.51 -23.22 104.213 241.28 68.60 4 I6 8 2523.5 -25.92 g6,34
2657.55 -32.40 71.69 244.35 78.47 6 38 | 2057.6 -33.65 62.68
33_0.03 -14.64 115.42 236.80 38.76 3 J3 30 2730,0 -18.67 108.62
OZFF£RENTZAL CC_RECTIOI_ NZO-CC_S( EXECUTION ACCURACY
TOE 1,1697 TRA 1,1163 TC3-I ,8073 BAU ,3677 $GT 2946,4 SGq 524,| $G3 188I ,3
ROE -,0368 I_A -,2667 RC3 ,3136 FAU ,1C_82 RRT -,8577 RRF -,8834 RTF ,9854
roE 8.1693 FRA 9.5423 FC3-9.6328 BSP 8183 SGB 2992.6 R23 .0607 R13 -.9864
8DE 1.1702 BRA 1.1477 8C3.J .8343 FSP -6392 661L_J_O.7 $62 266.4 THA 171.25
'LAUNCH OATE DEC 4 1968 FLIGHT TINE 184.00 ARRIVAL OAT£
HELIOCENTRIC rdONIC 0|STANCE 499.433
RL 147.45 LAL -.(30 LOL 71.91 VL 27.846 GAL 4.84 AZL 86.94 _ 219.69 9AA 129.47 ECC .16193 IN(. 3.0647
RP I08.90 LAP -1.96 LOP 291.57 VP 37._0 GAP |.82 A_P 92._6 TAL 153.41 TAP 13.10 REX 108.51APO 150.44
RC 91.236 GL L_'Z.29 GP 3.23 ZAL 48.23 ZAP 111,82 ET$ 2,88 ZAE 149.43 ETE 172.13 ZAC 92.87 ETC 166.21
PLANETOCENmZC CONIC
C3 15.297 b14L 3.911 OL4 31.36 RAL 16.80 RAO 6667'6 VEL 11.691PTH 2.06 VHP 2.991 OPA 1.62 RAP 358.91
LN(J4 A214TH INCH TINE L-I TINE ZNJ LAT |NJ _ IN| RT AS( IN| A2114TH IN| TII_ PO CST TIN ZNJ 2 LAT
75.92 23 42 38 3830.88 -23.25 156.,18 241.99 68.34 24 46 29 32_0.9 -25.99
JO4.O8 3 28 41 3117.70 -23.24 J03.77 241.98 68.33 4 20 38 2517.7 -25.98
75.92 23 42 38 3830.88 -23.25 156.48 241.99 68.34 24 46 29 3230.9 -_3.99
|04.08 3 28 4l 31J7.70 -23.24 . 103.77 24|.98 68.33 4 20 38 2517.7 -25.98
HO.OO 5 51 40 2673.14 -32.19 72._ 245,05 77.81 6 36 13 2073.1 -33.53
HO.OO 2 _ 45 3323,44 -14.87 I|5.05 237,5_ 38.66 3 18 9 27_3.4 -18.89
DIFFERENTIAL COR_CTION$ NI0-COUR_ E]_CUT|ON ACCURACY
TOE 1.352S TRA 1.3242 TC3-1.9855 BAU .4104 _T 33_0.9 SGR 477._ _,_3 177_.I
ROlE -.OO_8 RRA -.2446 RC_ ._J04 FAU .15767 RRT -.81_9 RRF -,8368 R1T .9884
rDE 7.7626 FRA 9.1063 FC3-8._._H_ BSP 9687 _B 3424.4 1_3 .0464 RJ3 -.9889
8OE 1.3525 _RA 1.34_ BC_ 2,00_7 FSP -6113 $G! _413.3 _ 275,3 THA 173.42
ORBIT 0ETERMINATION ACCURACY
ST J825.6 SR 148.9 SS 3_86.6
CRT -.6425 CR$ .6913 CST -.9978
LSA 3739.5 NSA J91.3 $5_ 10.5














ST 209_,8 SR 126.2 SS 3179.0
CRT -.3672 CRS .4217 (ST -.9982
LSA _06.6 MSA 155.4 SS_ 10.7
ELI L_096.3 EL2 117.4 ALF |78.73
LAUNCH DATE 0£C 4 1968 FLIGHT TII4E 186.00 ARRIVAL C_TE JUN 8 1969
DISTANCE 505.650
LOL 71.91 VL 27.841 GAL 4.94 AZL 86._0 H(A
LOP 294.73 VP 37.573 GAP 2.21 AZP 92.27 T_L
GP 4,75 7AL 47.89 Z4P 116.39 ETS 3.07 2AE
222.56 S_4_ 129.44 ECC ,16307 INC 3.0983 Vl _0.221
153.04 TAP 15.9(3 RCA 10_.33 APO 150.55 V_ 34.793
|46.18 ETE 173.46 2AC 91.44 ETC |66.29 CLP-|16.69
HELIO(ENTRIC CONIC
RL |47.43 LAL -.DO
RP 108.92 LAP -_.ll
RE 93.644 GL 22.27
PLAN_TOCENTRIC CONIC
C3 15.645 VHL 3.955 OL4 3|,50 RAL 17.21RAD 6567.6 VEL Jl.706 PTH 2.06VHP 3.090 OPA .53 RAP 357.65 ECC |._575
LN(J.I AZNTH LN_H TII4[ L-I TINE IN| LAT IN| LONG IN| RT A_ IN| A2_4TH |NJ Tll4_ PO CST TIM IN| 2 LAT IN| 2 LONG
73.58 23 41 54 3843.43 -23.22 157.42 242.79 68.09 24 45 57 3243.4 -25.99 149.57
104.42 3 32 42 31J5.29 -23.21 103.55 242.79 68.08 4 24 38 2515.3 -25.98 95.74
75.58 23 41 54 3843.43 -23,22 157.42 242.79 68.09 24 43 57 3243.4 -25.99 149.57
|04.42 3 _2 42 3115.29 -23,21 103.58 242.79 68.08 4 24 38 2515.3 -25.98 95.7_
110.00 5 50 4! 2686.73 -31.99 73.87 245.67 77.25 6 35 27 2086.7 -33.4l 64.93
110.00 2 27 2 3319.98 -15.DO 114.86 238.46 58.92 3 22 22 2720.0 -19.00 108.03
DIFFERENTIAL CO_'_CTION$ NID-CCUR_ E_ECUTION 4CCURAC_ ORBIT OETE_INATION _CCURACY
TOE 1.5256 7R4 _.5268 TC3-_.1342 B_U .4499 S6T 3803:0 SGq 441.0 $63 1660.4 ST 2343.5 SR 121.6 S$ ]064.4
ROE .0265 Rf#A -.226i RE3 .2693 r_U .14660 RRT -.7582 RRF -.7794 RIT .9901 CRT -,0184 CRS .0736 CST -.9984
FOE 7.3161FRA 8.6471 FC3-8.1124 8SP 11065 S(_ _828.5 R23 .0375 RI3 -.9904 LSA 3856.4 MS4 159.4 SSA 11.3
_OE 1.5258 _RA 1.5434 BE3 2.1511FSP -5751 S&I _817.6 ,_,2 L_86.4 THA 174.95 ELl 2343.5 EL2 121.6 ALF 179.9=
LAUNCH DATE OEC 4 1968 FLIGHT TIME 188.00 AREIVAL DATE JUN IO 1969
HELI_X_ENTRIC CCNIC 0ISTANCE 511.842
RL 147.43 LAL -.DO LCL 71.91 VL 27.833 G_L 5,06 AZL 86.87 _ 226.02 S_4k 129.40 ECC .16443 INC 3.1282 V| ]0.221
RP 108.93 LAP -2.25 LOP 297.89 VP 37.563 GAP 2.61AZP 9_.17 TAL 152.63 TAP I8.65 RC_ 108.12 APO I50.67 v2 34.789
RE 96.038 GL L_Z.20 GP 4.32 ZAL 47.48 ZAP 121.03 ET$ 3.22 ZAE 143.17 ETE 174.42 2AC 90.29 ETC 166.32 CLP-12J.14
PLAI_TOCENTRIC CONIC
C3 |6,040 _ 4.00_ OLA 31._0 RAL |7.TO RAO 6_67.6 VI[L 11.723 PTH 2.07 VHP 3.206 OPA -.38 RAP 356.64 ECC !,2640
LNCH A2)4TH LNCH T_ME L-I T|ME IN| LAT IN| LONG _NJ RT A_C _NJ A2_4TH IN| T|I_ PC) CST T_M _NJ 2 LAT IN| 2 LONG
75.34 23 42 10 _854.27 -23.13 138.213 243.70 67.86 _4 46 23 3254.3 -25.95 130.38
IO4.66 3 36 17 3115.77 -23.14 103.58 243.69 67.85 4 28 |3 2515.8 -25.94 95,76
75.34 23 42 10 3854.27 -23.I5 138.20 243.?0 67.86 24 46 25 3254.3 -25.95 150.38
|04.66 3 36 I7 3115.77 -23.14 _03,58 243.69 67.85 4 _8 13 2315.8 -25.94 95.76
110.OO 5 50 42 2698.56 -31.81 74.74 246.80 76.76 6 35 40 2098.6 -33.]0 65.83
110,OO 2 30 52 3319.47 -15.01 !14.83 239.39 58.92 3 26 12 2719.5 -19.02 108.00
DIfFEReNTIAL CORRIECTICI_LS NIO-COk_ EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY
TOE 1.6844 TRA !.7200 TC3-2.2604 _AU .4877 S6T 4175.| _R 413.9 S¢,3 1539.8 ST 2561,4 SR 131.9 SS 2936.5
ROE .0548 RRA -.2102 RE3 .2313 FAU .13566 RRT -.69|9 RRF -.7120 RTF .9912 CRT .2864 ERS -.2356 CST -.9986
FOE 6.8_00 FRk 8.1574 FC3-7.3LP_O BSP 12_89 _ 4195.6 R_3 .0313 RI3 -.99|3 LS_ 3895.4 NS_ 163.2 SS_ |l.O
8OE I .6853 8RA 1.7328 8C3 2.2744 rSP -5398 $61 418_;0 _62 29_.1 THA I76.06 ELl 2561.7 EL2 126.4 ALF .85
358
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4, 1968-69)
LAUNCH DATE OE( 4 1968 FLIGHT TIE 190.00 ARRIVAL CATE JUN 12 1969
HELIOC[NTRIC CONIC
RL 147.43 LAL -.DO
RP 106.94 LAP -Z.]9
RC 98.436 GL ZZ.O6
PLAN_TOCENTRIE CONIC
C3 16.487 VHL 4,060
LNGH AZNTH LNCH TIME L-I TIE IN] LAT
7_.19 23 43 _ 3863.80 -23.03
IO4.81 3 39 3Z 3118.18 -23.02
75.19 23 43 20 3863.B0 -23.03
104.81 3 39 32 311B,76 -23.02
IJO.OO 5 51 39 Z7O8,85 -31.64
110.OO Z 34 19 33Z1.73 -14,94
OIFFER1ENTIAL CORRECTIONS
TOE 1.8317 TRA 1.9071 TC3-Z.3590 BAU .3L_6
ROE .0811RRA -.]967 RC3 .2353 FAU ,1Z445
FOE 6.3453 FRA 7.6758 FC3-6.5347 8SP |3589
8O£ 1.8335 BRA 1.9118 BE3 2,3707 FSP -50_
DISTANCE 518,01]
LC__ 71.9! VL 27,827 GAL 5.19 AZL 66.84 HCA 229.18 5HA 1Z9.34 ECC .J6602 [NC 3.1550 VI 30.221
LOP 3OI.05 VP 37.557 GAP 3.00 AZP 92.06 TAL 132,19 TAP 11.37 RCA 107.87 APO 150.82 V2 34,7_7
GP 5.95 ZAL 47.01ZAP 125.19 ET5 3.34 ZAE |40.42 ETE 175.13 ZAC 89.43 £TC 166.34 CLP-125.29
OLA 31.67 RAL I8.Z5 RAO 6567.7 VEL 11.742 PTH 2.07 VHP 3.338 OPA -1.13 RAP 355.90 ECC 1.27J3
INJ LONG |NJ RT A._C INJ AZNTH INJ TIME PO CST TIM INJ 2 LATINJ Z LONG
|58.87 244.70 67.64 _4 47 44 3263.8 -Z5.86 151.07
103.76 244.69 67.63 4 31 50 23J8.8 -25.85 95.95
158.87 244,70 67.64 24 47 44 3263.8 -25.86 151.07
103.76 244,69 67.63 4 3J 30 25J8.8 -25.85 95.95
7_.50 247,84 76.34 6 36 48 2108.8 -33.20 66.62
114.95 240.39 58.89 3 29 40 2721.7 -18.95 108.13
NI0-(.CURSE [_ECUTION ACCURACY ORBIT OETERN|NATION ACCURAC_
SGT 4511.5 S6R ]94.9 ,%3 14L_0.4 ST 2753.9 SR 150.7 SS 2807.3
RRT -.6184 _ -.6_16 RTF .99J7 CRT .4882 CRS -.4432 CST -.9987
84_ 4328.8 _3 .0272 R13 -.99J9 LSA 3931.9 NSA 166.9 SSA 11.3
•_I 4518.2 SG2 _9.9 THA 176.89 EL! 2754.8 £L2 |31.4 ALF 1.53
LAUNCH OATE DEC 4 1966 FLIGHT TIME |92.00 kRRIVAL DATE JUN 14 1969
HELI_ENTRIC CONIC 0ISTANCE 324.156
RL 147.43 LAL -,00 LOL 7].91 VL 27.818 GAL 5.33 AZL 86.82 _ 232.34 SMA 129.28 [CC ,16784 INC 3.1794 VJ 30.221
RP 108.94 LAP -2.5Z LOP ]04.2| VP 37.548 GAP 3._:J A2'P 91.94 TAL 151.7! TAP 24.05 RCA J07.58 kPO 150.98 V2 34.785
RC 100.837 GL 21.88 GP 3.61 ZAL 46.48 ZAP 1_.04 ET8 3.45 2AE |37.93 ETE 175.65 ZAC 88.85 ETC 166.33 CLP-129.14
PLANET_ENTRIC CONIC
C3 J6,991 VHL 4,JL_Z OLA 31.70 RAL 18.86 RAO 6_61,7 VEL 11,16_ PTH 2.08 VHP 3.484 OPA -1.7! RAP 355.41 ECC 1.2796
LN(J_ A2"NTH LN(H TIHE L-I TIN[ INJ I._T INJ LONG INJ RT A_ INJ AZMTH INJ TINE PO CST TIM INJ 2 LATINJ 2 LONG
75.12 23 45 J6 3872._Z -L>2.88 159.45 245.79 67.43 24 49 48 3272.3 -25.73 ]51.66
104.88 3 42 29 3124.09 -L_Z.86 I04.09 245.79 67.42 4 34 33 2524.J -25.72 96.31
75.1Z 23 45 J6 3872.32 -L_Z.88 159,45 245,79 61.43 24 49 48 3272.3 -25.73 J51.66
104.88 3 42 29 3124,09 -L_.86 104.09 245.79 67,42 4 34 33 2524.1 -25.72 96.31
llO.O0 5 53 2_9 2717,76 -31.50 76.1_ 248.99 75,98 6 _8 46 2117.8 -33.10 67.30
llO.O0 2 37 23 3326,64 -14.76 115,23 24|.45 58,81 3 32 49 2726.6 -J8.78 108.42
DIFFERENTIAL CORR1ECTICI_ MI0-COURSIE EXECUTION ACCURACY ORBIT OETERI¢IN_TIC_I ACCURACY
TOE 1.9675 TRA 2.09J3 TC3-2.43|_ BAU .3546 _T 48|3.6 _R 31_2,6 ._ J305.3 ST 2921.| 5R 112,9 $5 2678.6
ROE .!058 RRA -.1853 RC3 .L_08 FAU .1J344 RRT -.5415 RRF -.5591 RTF ._0 CRT .611| CR$ o.5709 CST -.9987
FOE 5.8738 FRA 7.21_0 F(3-5.7198 8_k° J4_8 _ 4828.8 R_3 .0_39 RI3 -.992J LS4 3963.4 MSA 110.6 SSA 11.6
_OE 1,9703 BRA 2.0995 8C3 E.44|5 F_P -465J _GJ 4818.| _G_ 321.4 THA J17,52 ELI 2923.1 EL2 136.8 ALF E.08
LAUNCH OATE 0EC 4 1968 FLIGHT TIM[ J94.00 ARRZVAL 0ATE JUN J6 1969
HELIOCENTRIC CONIC 0I$TANCE 530.279
RL _47.43 LAL -.DO LOL 71.91 VL 27,_08 GAL 5.49 A_L 86,80 HCA 235.50 SMA J29.2] ECC .16989 ZNC 3.2018 VJ 30.221
RP 108.95 LAP -2.64 LOP 307,37 VP 37,540 GAP 3.79 _ZP 91.8! TAL 151.19 TAP 26.69 RC_ 107.26 APO 151.16 V2 34,784
RE 103.240 GL. 21.65 GP 3.32 ZAL 45,9| ZAP 132.61 ETS 3.55 Z_£ J35.69 ETE 176,06 ZAC 88.54 ETC 166.32 CLP-132.70
PLAN_TC_[NTRIC CO_IC
C3 17.557 VHL 4.190 0LA 31.70 RAL 19.53 RA0 6567.7 VEL 11.787 PTH 2.08 VHP 3.644 0PA -2.]4 RAP 355.17 ECC 1.2889
LNCH AZMTH LNCH TIME L-I TII._ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO C$T TIM INJ 2 LATINJ _ LONG
75.11 23 47 54 3880.00 -22.68 159.94 246.98 67.23 24 52 34 3280.0 -25.56 152.18
104._9 3 45 J1 3131.55 -22.67 j04.56 246.97 67,22 4 37 23 253J.5 -25.55 96.81
75.Ji 23 47 54 3880._ -_.6_ 159.94 246.98 67.23 24 52 34 32_0.0 -25.56 152.J8
_04.89 3 45 11 3131.55 -22.67 104.fl6 246.97 67.22 4 37 23 2f13J.5 -2fl.5fi 96.81
110.OO 5 56 6 2725.48 -31.37 76.72 250.25 75.66 6 41 32 2J25.5 -33.02 67.88
ltO.OO 2 40 6 3334.07 -14.50 115.65 241.58 58.70 3 35 40 2734.1 -18.54 108,86
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY
TOE _.0958 TRA 2.2746 TC3-2.4740 BAU .5827 _T 5086,8 SGR 375.5 SG3 1197.8
ROE .1290 RRA -.1757 RC3 .2073 FAU ,10_46 RRT -,4642 RRF -,4B|1 RTF ,9921
FOE 5.4333 FRA 6.7880 FC3-5.0525 BSP 15650 E,_ 3100.6 823 .0210 RI3 -,9921
_OE 2.0997 BRA 2.2813 BC3 2.4826 FSP -4273 .%1 5089.8 5(,2 332.4 THA 178.03
LAUNCH DATE OEC 4 ]9_8 FLIGHT TIME 196.00
H4ELIOCENTR_C CONIC OISTANC_ 536.376
RL 147,43 LAL -.GO LGL 7! .91 VL _7,797 GAL 5.67 42'1,. 86.78 PICA _38.66 _A
RP 108.95 LAP -2.75 LOP 310.54 VP 37._3J GAP 4.19 _ZP 91.68 TAL 150.64 TAP
RC 105.643 GL 21.38 GP 3.05 2AL 45._0 ZAP 135.91ETS 3.64 ZAE 133.67 ETE
PLANF.TOCENTRIC CONIC
C3 18.190 VPK. 4.265 OLA 31,68 RAL 20.25 RAO 6367.7 VEL 11.814 PTH 2.09 VHP
LNO'_ AZ'NTH LNCH TIME L-I TIME ZNJ L_T INJ LONG |NJ RT A_ |Nj A2'NTH INJ TII4_
75.17 23 5! 11 3881.00 -L_,44 160.37 248.25 67.04 24 55 58
104.85 3 47 40 3141.05 -L>Z.43 105.18 248.25 67.02 4 40 1
7_.J1 23 51 11 3887.00 -L_.44 160._7 248.25 67.04 24 55 58
104.83 3 47 40 3141.05 -L>Z.43 1O_.18 _48.25 67.02 4 40 ]
110.OO 5 59 18 2132.15 -31._6 17.11 25].6! 15.40 6 45 ]
110.GO Z 42 29 3343.89 -14.|_ 1|6.19 243.77 58.55 3 38 13
OIFFER_NTIAL CCRI_CTIONS NIO-(.OJRSE EX£CUTION ACCURAC_
T0E 2.2123 TRA 2.4545 TC3-2.4989 BNJ .6095 .%T _3Z8.| _GR 372.4 $63 1096,6
RO[ .1514 RRA -.167| RC3 ,19_1FAU .O_61 RRT -._89'_ RRF -.4048 RTF .9920
rOE 5.OI62 FRA 6._837 FC3-4,4077 BSP 16533 _ 5341.1 823 .0185 813 -.9921
BOE 2.2174 BRA 2.4602 BC3 2.5065 FSP -3937 8411 5330.1 S_2 342.9 THA 178.44
CRBIT 0£TE/_4INATION ACCURACY
ST 5069.1 SR 195.8 SS 2556.9
CRT .6863 CRS -.6499"CST -.9988
LSA 3995.6 MSA 174.2 SSA 11.8
ELI 3072.0 EL2 142._ ALF 2,51
ARRIVAL _ATE JUN 18 J969
129.13 ECC .17217 IN( 3,8225
Z9.50 RCA 106.90 APO 151.36
176.37 ZAC 88.47 £TC 166.32
3.815 OPA -2.43 RAP 355.15



















ST 3191.8 SR 2!8.3 SS 2435.1
CRT .7351CRS -,70|3 CST -.998_
LSA 4016.6 MSA 177.8 SSA 12.0
ELI 3195.9 £L2 147.8 ALF 2.8_
359
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4, 1968-69
LAUNCH OATE 0EC 4 1968
HELIOCENTRIC CONIC
RL |47.43 LAL -.00
RP 10B.95 LAP -2,86
RC 108.045 GL 21.07
PLAMETOCENTRIC CONIC
(3 18.897 VHL 4.347
LNCH AZNTH LNCH TIIa_
75.29 23 55 4
104.7l 3 49 56
75.Z9 23 55 4
]04.71 3 49 56
110.OO 6 3 31




FLIGHT TIE 198.00 ARRIVAL OAT£ JUN 20 1969
01STANCE 542.448
27.785 GAL 5.87 AZL 86.76 HCA 24].83 SMA 129.05 ECC .]7471 INC 3.2420 Vl 30,221
37.522 GAP 4.59 A?P 91.53 TAL 150.06 TAP 31.88 RCA I06.50 APO J5].59 V2 34.783
44.64 ZAP |_.97 [T5 3.74 ZAE J31.86 ETE 176.61 ?A( 88.63 ETC 166.3J CLP-J39.0§
DLA 3).63 RkL








TOE 2.3204 TRA 2.6347 TC3-2.503J BAU .6341
ROE .1731 RRA -.1595 RC3 .I835 rAu .08349
FOE 4.6283 FRA 6.0122 FC3-3.8251BSP 17354
BO£ 2.3269 BR4 2.6395 8(3 2.5098 FSP -5624
21.02 RAD 6567.8 VEL ]1.844 PTH 2.10 VHP 3.999 OPA -2.60 RAP 355.34 ECC |.3|10
IN] LONG IN] RT ASC IN] A2'NTH IN] TIHE PO CST TIM IN] 2 LAT IN] 2 LONG
160.73 249.61 66.85 24 59 58 3293.4 -25.ll 153.02
105.92 249.61 66.84 4 42 29 2552.5 -25.10 98.22
160.73 249.61 66.85 24 59 58 3293.4 -25.11 153.02
105.92 249.61 66.84 4 42 29 2552.5 -25.10 98.22
77.63 253.07 75.17 6 49 9 2|38.0 -32.88 68.83
116.87 245.02 58.38 3 40 3J 2756.0 -17.80 110.13
NID-COURSEEXECUf_ON ACCURAC_ ORBIT 0ETERNINATION ACCURACY
SGT 5542.8 SGR 318.1 SG3 1003.4 ST 3294.7 SR 239.9 SS 2318.1
RRT -.318I RRF -.3323 RTF .9919 CRT .7678 (R5 -.7359 CST -.9988
S_ 5555.2 1_3 .0163 RI3 -.9919 LSA 403i.5 HSA 181.5 SSA 12.2
_1 5544.0 S_2 352.7 THA _78.77 EL1 3299.8 EL_ |53.5 ALF 3.21
LAUNCH DATE DEC 4 1968 FLIGHT TINE 200.00 ARRIVAL DATE JUN _2 1969
HELIOCENTRIC CONIC 0ISTANC[ 548.494
RL 147.43 LAL -.00 LOL 71.91 VL 27.772 GAL 6.08 AZL 66.74 PICA 244.99 SHA I28.95 £CC .17750 INC 3.2603 Vl 30.221
RP 108.94 LAP -2.95 LCP 316.86 VP 37.514 GAP 5.00 AZP 91.38 TAL 149.45 TAP 34.43 RCA 106.07 APO 151.84 V2 34.784
RC 110.446 GL _O.73 GP 2.62 ZAL 43.95 ZAP I41.8J [T$ 3.64 ZAE I]10.25 ETE I76.8J ZAC 89.00 ETC I66.31CLP-|4|.B8
PLAN£TOCENTRIC CONXC
C3 19.686 VHL 4.437 DLA 31.55 RAL 21.84 RAO 6567.8 VEL 11.877 PTH 2.11 VHP 4.193 0PA -2.66 RAP 355.72 ECC 1.3240
LNCH A2_4TH LNCH TXNE L-| TINE IN] LAT IN] LONG IN] RT ASC IN] A21HTH |N_ TIME PO C$T TXM IN] 2 L4T XNJ Z LONG
75.46 O 3 27 3899.26 -21.86 161.03 251.06 66.66 I B 27 3299.3 -24.83 153.35
104.54 3 51 58 3166.00 -21.85 106.80 251.05 66.65 4 44 44 2566.0 -24.82 99.12
75.46 0 3 27 3899.26 -21.86 161.03 251.06 66.66 1 8 27 3299.3 -24.83 153.35
104.54 3 5I 58 3166.00 -21.85 106.80 251.05 66.65 4 44 44 2566.0 -24.82 99.12
110.00 6 B 1! 2743.03 -31.07 78.00 254.63 74.96 6 53 54 2143.0 -32.82 69.21
110.00 2 46 25 3370.24 -13.21 IIT.C_ 246.33 58.18 3 42 35 2770.2 -17.32 1|0.96
DIFFER£NTXAL CORRECTIONS NID-(J_UR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
TOE 2.4224 TRA 2.8i82 TC3-2.48_ BAU .6560 SGT 5735.4 _R 373.7 S(,3 9J8.5 5T 3381.1 SR Z60.3 $$ 2208.0
ROE .1943 RR4 -.|524 RC3 .1723 FAU .07498 RRT -.2_|5 R_RF -.2641RTF .9916 CRT .7904 ORS -.76OO CST -.9988
FOE 4.2751FRA 5.6758 FC3-3.2977 8SP 18091 S(_ 5747.5 R2_ .0142 RI3 -.9916 LSA 4042.3 MSA 185.1 SSA 12.4
80E 2.4302 8RA 2.8_3 6C3 _.49_8 rSP -3331 ._GI 57_6.2 SG2 361,6 THA 179,06 ELI 3387.4 EL2 159.1ALr 3.49
L_UNCH 0ATE OEC 4 1968 FLIGHT TII_ 202,60 ARRIVAL D_TE JUN 24 J969
HELIOCENTRIC CONIC DISTANCE 554.51|
RL 147.43 L4L -.O0 LOL 71.9J VL 27.758 GAL 6.3! AZL 86.72 N(A
RP 108'.94 LAP -3.04 LOP 320.03 VP 37.505 GAP 5.42 AZP 91.22 TAL
RE 112.844 GL 2_3.36 GP 2.43 ZAL 43.23 ZAP 144.45 ETS 3.95 ZAE
PLAN[TOCENTRIC CONIC
C3 20.564 VHL 4.535 0LA 3t.46 RAL 22.69 FAD 6567.8 VEL l|.9J4 PTH
248.15 SNA 128.86 ECC .18056 INC 3.2776 Vl 30.221
148.80 TAP 36.95 RCA 105.59 4PO 152.12 v2 34.786
128.8! ET£ 176.97 ZAC 89.55 ETC 166.32 CLP-144,5_
2.12 VHP
LN(H A?MTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A2'NTH
75.70 O 8 28 3904.63 -2|.52 161.27 252.58 66.49
104.30 3 53 46 3181.45 -21.51 107.8! 252.57 66.47
75.70 0 8 28 3904.63 -21.52 161.27 252.58 66.49
104.30 3 53 46 3181.45 -2|.51 107.81 252.57 66.47
110.00 6 13 25 2747.53 -30.99 78.32 256.28 74.79
I10.O0 2 47 59 3386.54 -12.62 118.55 247.69 57.97
OIFFERIENTIAL CORRECTIONS M_0-COURS_ EXECUTION 4ECURACY ORBIT DETERI4TNATION ACCURAC_
TOE 2.5!88 TRA 3.0055 TC3-_.4531BAU .6759 S_T 5907.2 _ 376.6 SG3 841.3 ST 3452.0 SR 279.4 SS 2103.8
ROE .2151RRA -.1457 RC3 .1612 FAU .06720 RRT -.1894 RR_ -.'_04 R'rF .99!3 CRT .8067 CRS -.7774 CST -.9988
FOE 3.9532 FRA 5.3705 FC3-2.8291 8SP 18755 _ 59i9,2 R_3 .0121 RI3 -.99|3 LSA 4047.8 HSA 188.8 $SA 12.5
60E 2.5280 BRA 3.0_31 8C3 2.4584 FSP -3062 S_| 5907.6 S(;2 369.8 THA !79.31 ELI 3459.4 EL2 164.7 ALF 3.74
LAUNCH OATE 0£C 4 1968 FLIGHT TIME _04._(3
HELIOCENTRIC CONIC
RL !47.43 L4L -.00 LOL 71.91 VL L_.743 GAL
4.398 OPA -2.62 RAP 356.27 ECC 1.3384
IN] TIME PO CST TIN IN] 2 LAT IN] 2 L_G
I 13 32 3304.6 -_4.51 153,63
4 46 47 2581.4 -24.50 100.16
! J3 3_ 3_04.6 -24.51 153.63
4 46 47 2581.4 -24.50 100.16
6 59 J2 2147.5 -32.76 69.55
3 44 26 2786.5 -16.77 !1J.89
ARRIVAL OATE JU_ 26 1969
DISTANCE 560.500
6.56 AZL 86.7i H_A 251,3! S14_ 128.75 ECC .!8391 INC 3._943 Vl 30.221
RP 108.93 LAP -3.12 LOP 323.19 VP 37,496 GAP 5.84 AZP 91.06 T_L
RE 115,239 GL 19.95 GP 2.27 Z_L 42.47 ZAP 146.91 ETS 4.07 ZAE
PLANET(_X_ENTRIC CONIC
C3 21.543 _ 4.6410LA 31.34 RAL 23._8 RAO 6567.9 VEL II,955 PTH
LNCH AZIdTH LN(H TIME L-I TINE IN] LAT
75.98 0 14 0 3909.50 -21.14
!O4.02 3 55 18 3198.91 -2I._2
75.98 0 14 O 3909.50 -21.|4
104.O2 3 55 18 3198.91 -21.12
II0.00 6 19 8 2751.62 -_0.91
110.00 2 49 21 3404,79 -11.96
DIFFERENTIAL CORRECTZON5
TOE 2.6135 TR_ 3.Z0|8 TC3-2.3975 8AU .69|9
ROE .2357 RRA -.139"Z RC3 .1_02 FAU .05975
rOE 3.6670 FR_ 5.1009 _C3-2.4010 8SP Ig'ZB|
BOE 2.6241 8RA 3.2048 BE3 2.4022 FSP -2802
148.14 T_P 39.45 RCA I05.08 APO 152.43 V2 34.789
127.52 ETE 177.II ?AC 9(3.27 ErE 166.33 CLP-146.98
2.13 VHP 4.614 OPA -2.48 RAP 356.98 ECC 1.3545
IN] LONG IN] RT ASC IN] A2)4TH IN] TIME PO CST TIH IN] 2 LAT IN] Z LONG
161.46 254.18 66.3I I 19 lO 3309.5 -24.16 153.85
108.95 254.17 66.30 4 48 37 2598.9 -24,15 10i.34
161.46 254.18 66.31 1 19 lO 3309.5 -24.16 153.85
108.95 254.17 66.30 4 48 37 2598.9 -24.15 101.34
78.62 258.03 74.62 7 5 0 2151.6 -32.71 69.86
119.55 249.10 57.74 3 46 5 2804.8 -16.14 112.93
NI0-COUR_I_ EXECUTION ACCURACY CRBIT DETERHINATION ACCURAC_
SGT 6064.2 S_ 380.2 SG3 771.9 ST 3512,8 S_ 297.2 _$ 2008.7
RRT -.|31| RRIr -.1403 RTF .9908 CRT .8187 CRS -.7903 CST -.9988
•%B 6076.! R23 .0099 RI3 -.9908 LSA 4052.9 HSA 192.3 SSA 12.7
8GI r_064.4 SG2 376.9 THA t79.53 ELl 3521.2 EL2 170.3 ALF 3.97
36O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)
LAUNCH 0ATE DEC 4 1968 FLIGHT TIME 206.00 ARRIVAL DATE JUN 28 1969
_ELIGCENTRIC CCNZC
RL 147.43 LAL -,00
RP 108.92 LAP -3.19
RC 117.630 GL 19.52
PLANETOCENTR;C CONIC
C3 22.633 VHL 4.757
LNCH ATNTH LNCH T|ME
76.33 0 20 5
103.67 3 56 31
76.33 O 20 5
103.67 3 56 31
1iO.OO 6 25 17
I10.00 2 50 29
OISTANCE 566.457
LC_ 71.91 VL 27.727 GAL 6.84 AZL 86.69 HCA 254.47 SHA 128.65 ECC .18755 INC 3.3103 VJ 30,221
LOP 326.36 VP 37.487 GAP 6.27 A2P 90,89 TAL 147.44 TAP 41.92 RCA 104.52 APO 152.77 V2 34.792
GP 2.13 ZAL 41.68 ZAP |49.22 ETS 4.20 ZAE 126.36 £T£ 177.22 7AC 91.I3 ET( 166.35 CLP-149.29
0LA 31.20 RAL 24.49 RA0 6.567.9 VEL 12.O01 PTH 2.14 VHP 4.841 0PA -2.26 RAP 357.82 ECC 1.3725
L-I TIE INJ LAT INJ LONG |NJ RT ASC INJ A2_ATH |NJ TIE PO EST TXM INJ 2 LAT INJ 2 LONG
3913.81 -20.72 161.59 255.85 66.14 1 25 19 3313.8 -23.77 154.01
3218.50 -20.71 110.23 255.84 66.13 4 50 J0 2618.5 -23.76 102.66
3913.81 -20.72 161.59 255.85 66.14 I 25 19 3313.8 -23.77 154.01
3218.50 -20.71 110.23 255.84 66.13 4 50 10 2618.5 -23.76 102.66
2755,43 -30,84 78,90 259,87 74,48 7 11 J3 2155,4 -32.66 70,J5
3424.88 -11.23 120.65 250.57 57,50 3 47 34 2824.9 -15.44 114.07
0RglT 0ETERMZNATZON ACCURACY
ST 3556.6 SR 313.8 SS 1916.1
CRT .8276 ORS -.BOO0 CST -.9988
LSA 4047.4 MSA 195.9 SSA 12,7
£L1 3566.1 _L2 175.6 ALF 4.19
OlFFERI[NTIAL CCRRECTIONS
TOE 2.7009 _RA 3.4014 TC3-2.3346 B_U .7077
RO£ .2564 RRA -.1324 RC3 .1395 FAU .05331
FOE 3.4014 FRA 4.8522 FC3-2.0392 BSP 19831
BOC 2.7131BRA 3.4040 Be3 2.338B FSP -2580
MI0-COUR_ EXECUTION ACCURACY
`%T 6,_00.9 `%R 384.3 `%3 708.4
RRT -.0769 RRF-.0845 RTF .9904
5_ 6212.B R23 ,0081 R13 -.9904
,%f 62_0.9 `%2 385.2 THA 179.73
LAUNO._ DATE DEC 4 1968 FLIGHT TIME _0B.O0 ARRIVAL DATE JUN 30 1969
HELIOCENTRIC CONIC
RL 147.43 LAL -.00
RF IO8.91 LAP -3.25
Re 120.015 GL 19.07
PLANETOCENTRTC CONIC
C3 23.848 VHL 4.883
LNO4 A_4TH LNCH TINE
76.73 0 26 4J
103.27 3 §7 26
76.73 O 26 41
103.27 3 57 _6
110.00 6 31 50
110.OO 2 51 27
01STANCE 572._90
L0t. 71.91VL 27.711 GAL 7.13 A2'L 86.67 PICA 257.63 SHA 12B.53 ECC .19152 INC 3.3256
LOP 329.53 VP 37.479 GAP 6.72 A2P 90.71 TAL 146.73 TAP 44.36 RCA 103.92 APO 153.13
GP 2.00 ZAL 40.88 ZAP 151.39 ETS 4.35 ZAE 125.32 ETE 177.33 2AC 92.13 ETC 166.37
OLA 31.04 RAL 25.43 RA0 6568.0 VEL 12.051 PTH 2.15 VHP 5.079 0PA -1.98 RAP 358.78
L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ A2_4TH |NJ T|MC PC) CST TIM INJ 2 LAT
3917.59 -20.27 161,66 257.59 65.98 J 3J 58 3317.6 -23.34
3240.22 -20.26 111.65 _57.5_ 65.97 4 51 26 2640.2 -23.33
3917.59 -20.27 J61.66 257.59 65.98 ! 31 58 3317.6 -23.34
3240.22 -20.26 111.65 _57.58 65.97 4 51 P6 2640.2 -_3.33
2759.09 -30.78 79.16 261.78 74.33 7 17 49 2159.1 -32.62
3446.73 -10.43 121.83 252.09 57.26 3 48 54 2846.7 -14.67
oIrFERENTIAL CORRECTIONS
TOE 2.7853 TRA 3.6097 TC3-2.2592 BAU .7215
RO( .2770 RRA -.1_53 RC3 .128_ FAU .O4741
FO£ 3.1615 FRA 4.6_92 FC3-1.7212 BSP 210328
BOE 2.7990 BRA 3.6119 BC3 Z.2629 FSP -2377
M[O-COURS_ EXECUTION ACCURACY
St,,T 6322.9 SGR 388.5 `%3 651.0
RRT -.0259 RRF -.03L_J RTF .990_
SC_ 6334.8 R23 .0062 el3 -.ggO0













ST 3589.2 .S,R 329.1SS 1829.5
CRT .8344 CRS -.8073 CST -.9988
LSA 4037.0 NSA 199.3 SSA 12.8
ELI 3599.7 _L2 180.9 ALF 4.39
LAUNCH DATE DEC 4 1968
HELIOCENTRIC CONIC
RL 147.43 LAL -.OO
RP 108.89 LAP -3.30
RC 122.394 GL 18.59
PLAN[TOC[NTRIC CONIC
C3 25.203 VHL 5,0_
LNCH ATMTH LNCH TIP4_
77.19 0 33 48
102.81 3 57 58
77.19 0 33 48
102.81 3 57 58
f10.OO 6 _ 42
110.00 2 52 15
FLIGHT TIM[ 210.00 ARRIVAL OATE JUL 2 1969
DISTANCE 578.268
LOL 71.91 VL 27.694 GAL 7.45 AZL 86.66 PiCA 260.80 SHA 128.42 £CC .19583 INC 3.3410 Vl 30.221
kOP 332.70 VP 37.471 GAP 7.17 AZP 90.53 TAL 146.00 TAP 46.79 RCA 103.27 APO 153.57 v2 34.800
GP 1.88 2AL 40.05 ZAP 153.44 ETS 4.52 2AE 124.39 £TE 177.42 2AC 93,24 _TC 166.39 CLP-153.50
CLA 30.86 RAL 26,39 RAD 6568.0 VEL J2,107 PTH 2,17 VHP 5,329 OP_ -1,62 R_P 359.P5 ECC J,4148
L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ A214TH |NJ T_14_ PO CST T|M [NJ 2 LAT ]NJ 2 LONG
3920.76 -19.79 161.67 259.40 65.82 | 39 9 3320,8 -22.88 154.17
3264.21 -I9.77 113.23 259.39 65.81 4 52,22 2664.2 -22._7 105.72
3920.76 -19.79 161.67 259.40 65.82 1 39 9 3320.8 -22.88 154.17
3264.21 -19.77 113.23 259.39 65.81 4 52 22 2664.2 -22.87 105.72
2762.72 -30.71 79.42 _63.78 74.1g 7 24 44 2162.7 -32.57 70.70
3470.24 -9.56 123.10 253.6_ 57.02 3 50 5 2870.2 -13.84 116.6J
DIFFERENTIAL CCRRECTIONS
TO£ 2.8677 TRA 3.8278 TC3-2.1721BAU .7329
ROE °2979 RRA -.1177 RC3 .1183 FAU .04200
FO( 2.9454 rRA 4.42'g4 FC3-1.4428 _SP 20770
BOE 2.8832 8RA 3.8297 8C3 2.1753 FSP -2191
NZO-COURS£ E_CUTION ACCURACY _TT OET£RI4INAT_ON ACCURACY
`%T 6431.8 `%R 392.6 `%3 599.1 ST _12.1 SR 343.2 SS 1748.7
RRT .0_6 RRF ,0180 RTT" .989_ CRT .8395 CRS -.81_0 CST -.9989
SGB 6443.8 R_3 -.0045 RI3 .9896 LSA 4022,7 MSA 202.6 SSA 12.8
SGI 6431.8 SG2 392.5 THA .08 ELI 3623.6 EL2 185.9 ALl r 4.57
FLIGHT TII4_ 2J2.00 ARRIVAL DATE JUL 4 1969LAUNCH DATE DEC 4 I_0_
HELIOCENTRIC CONIC
RL 147.43 LAL -.00
RP IO8.88 LAP -3,34
RC 124.766 GL 18.09
PLANETOC_NTRI( CONIC
C3 26.715 VHL 5.169
LNO'I A2_ITH LNCH TIM[
77.72 O 41 3f
102.28 3 58 2
77.72 O 41 31
102.28 3 58 2
!10.00 6 45 50
110.00 2 52 53
0ISTANCE _4.|15
LCIL 71.9J VL 27.677 GAL 7.79 A2L 86.64 H(A 263.96 SHA 128.30 EC( .210051 IN( 3,3559 vl _.221
LOP 335.87 VP 37.463 GAP 7.64 A2'P gO.35 TAL 145.25 TAP 49.2J RCA 102.57 _PO 154.02 V2 34.805
GP 1.78 2AL 39.20 2AP 155.37 ETS 4.?0 ZA£ 123.55 £TE 177.51 2AC 94.46 ETC 166.41 CLP-155.43
OkA 30.66 RAL 27.37 RAO 6568,1 V_L 12.169 PTH 2.18 VHP 5.592 OP_ -1.21 RAP I .02
L-Z T_NE |NJ I_&T ]NJ LONG XNJ RT AS(, XNJ A2_ITH _NJ T_ME PO CST T_M |NJ 2 LAT
39_3.07 o19.27 f61.59 _1.27 65.67 1 46 54 3323.1 -22.39
3290.72 o19.25 114.97 2'61.26 65.66 4 52 53 2690.7 -22.37
3923.07 -19,27 161.59 _1.27 65.67 1 46 54 3323.1 -22.39
3290.72 -19.25 114.97 261.2t5 65.66 4 52 53 2690.7 -22.37
2766.44 -30.64 79.69 _65.86 74.05 7 31 57 2166.4 -32.52
3495.35 -8.63 124.45 _55._q_ 56.79 3 51 9 2895.4 -12.94
OIFFER£NTIAL CORRECTIONS
TD£ 2.9481 TRA 4.0569 TC3-2.0763 BAU .7426
ROIE .3188 RRA -.1095 RC3 .1079 VAU .05708
FOE 2.7495 FRA 4.2_O3 FC3-1.2016 B_ 21181
_0£ 2.9652 8RA 4.0583 BC3 2.0791FSP -2022
NI0-C,O._SE E_CUTI'ON ACCURACY
`%T 6528.3 SGR 3g_.6 `%3 552.1
RRT .06_8 RRF .065S RI"F ,989J
6540.4 R23 -.0028 R13 .9891










ST _25.4 SR 356.0 SS 1673.0
CRT ,8434 CR5 -.8174 CST -.9989
LSA 4003.3 NSA 205.8 SSA 12.8
ELJ 3637.9 EL2 190.6 _LF 4.75
36I
JPL TM 33-99 EARTH--VENUS TRAJECTORIES CVOL 4 1968-69J
LAUNCH CAT£ CEC 4 1968 FLIGHT TIHE ?i4.D0 ARRIVAL CAT£ JUL 6 J969
HELIOCENTRIC CON|C
RL 147.43 LAL -.00
RP 108.86 LAP -3.37
RC 127.1ZB GL 17.58
PLAM[TOCENTRIC CONIC
C3 28.406 VHL 5.3_0 _LA
LNO_ AZNTH LNCH TIIAE L-_ TII,_ INJ LAT
78.32 0 49 49 3924.52 -18,7I
101.68 3 57 36 3319.84 °|8.70
78.32 0 49 49 3924.52 -18.71
101.68 3 57 36 3319.64 -18.70
110.00 6 53 13 2770.36 -30.57
110,(30 2 53 23 3521.99 -7.63
0IFFER_NTIAL CORR1ECTION$
TOE 3.0315 TRA 4._I9 TC3-J.9675 BAU .748J
ROE .340! RRA -.JO04 RC3 .0978 FAU .03237
F0E 2.5770 FRA 4.0937 FC3 -.9864 8SP 21463
3.0_05 EIRA 4.3030 8C3 1.9699 FSP -1859
OISTANCE 5P9.9_,
LOL 71.9! VL 27.659 GAL 8.J6 AZL 86,63 HC4
LOP 339.94 VP 37.455 GAP 8.13 AZP 90.17 TAL
GP 1.68 ZAL 36.35 ZAP 157.21ETS 4.91ZAE
267.15 SI4A |28.J7 ECC .20559 INC 3.3706"v| 30.221
144.4B TAP 51.6I RCA JDI,R_ 4PO 154.53 V2 34.811
122.79 ET£ 177._ ZAC 95,77 ETC 166,42 CLP-157.26
30.45 RAL 28.36 RAO 6568.1 VEL 12.239 PTH 2.20 VHP 5.P68 OPA -.75 RAP Z.27 ECC 1.4675
INJ LONG |NJ RT ASC INJ A2'MTH INJ 711,_ I_) (ST TIN INJ ? LAT INJ Z LONG
161.44 263.19 65.53 J tiff 14 3324.5 -71.85 154.01
116.B8 263.19 65.52 4 52 56 2719,8 -21.84 109.46
161.44 263.19 65.53 1 55 14 3324.5 -21.85 154.01
116.88 263.19 65.52 4 52 56 2719.8 -Z1.84 IO9.46
79.97 268.01 73.89 7 39 24 2170.4 -32.47 7|._7
I25.87 256.92 56.58 3 52 5 2922.0 -11.97 119,46
NI0-COL_E E_CUTION ACCURACY ORBIT 0£TERNINATION ACCURACY
_T _17._,_ 400.2 SG3 _10,0 5T 3635.2 ,SR 367.5 SS 1604.9
RRT ,11}8 RRF ,1118 RTF .9886 CRT .8464 CRS -.8210 CST -.9989
,SGB 6629.9 R23 -.0011 R13 .9986 LSA 3985.2 NSA 2_8.7 SSA 12.8
_GJ _|8.0 S_2 397,6 THA .40 ELI 3648.fi EL2 195.0 ALF 4.90
LAtII_.J_ DATE DEC 4 1968 FLI_T TINE 216.00 ARRIVAL DATE JUL P 1969
HELIOCENTRIC CCNIC
RL |47.43 LAL -.00
RP 108.84 LAP -3.39
RC 129.ABI GL 17.O3
PLANETOCENTRI( C_|C
C3 30.3(X3 _ 5.505
LN(J4 AZNTH LNCH TII4_
78.99 0 58 49
101.01 3 56 32
78.99 0 58 49
101.O1 3 56 32
J_o.oo 7 o A7
110.(30 2 55 44
OISTANC[ 595.676
LOt. 71.91VL 27.640 GAL 8.56 AZL 86.61 /-_ 270.29 ,_A 128.05 ECC ;21110 INC 3.5653 vJ _0.221
LOP 342.21 VP 37,447 GAP 0.64 AZP 89.98 TAL 145.71 TAP 54.00 RCA 101.02 APO 155.08 V2 34.81P
GP 1.60 ZAL 37,48 ZAP 158,96 [T$ 5.14 ZAE ILP'_.JO £T[ 177.68 2AC 97.16 £TC 166.43 CLP-159.02
0LA ]0.22 RAL 29.35 RAD 6568,2 V£L 12.316 PTH 2.22 VHP 6.158 OPA -,24 RAF 3.59 ECC 1,4997
L-I TIN_ INJ LAT |NJ LONG INJ RT A,_C INJ AZNTH |NJ TII4_ PO C$T TIH INJ _ LAT |NJ 2 LONG
3924.66 -18.i2 161.16 265.18 65.40 2 4 14 3324.7 -21.29 153.78
3352.0J -18.11 119,00 265.17 65.39 4 52 24 2?52.0 -2J.27 111.61
392A.66 -18.12 161.16 265.19 65.40 2 4 14 3324.7 -21.29 153.78
3352.01 -18.1! 119.00 265.17 65.39 4 52 24 2752.0 -21.27 111.61
2774.56 -30.49 _0.27 270.22 73.73 7 47 2 2174.6 -32.41 71.58
3550,11 -6.57 127._ 258.62 56.38 3 52 55 2950.1 -10.95 121.00
ORBIT OETERNINATION ACCURACY
ST _32.7 _R 377.7 SS 1538.g
CRT .8486 CRS -.B257 CST -.99e9
LSA 3957.5 NSA 211.4 SSA I2.7
ELI 3646.8 EL2 199.1ALF 5.06
DIFFERENTIAL _CUC_
TOE 3.1104 TRA 4.5565 TC3-1.8579 8AU .7534
ROE .3615 RRA -.Og03 RC3 ,0880 gAU .02828
r06 2.4164 FRA 3.9497 gO3 -._1080 8SP 21812
3.13|3 BRA 4.5574 _(3 J.B_OO FSP -172J
N|[3-C, OURS[ £XECUTIOq ACCURACY
S_T 64592.4 56R 403.5 SG3 471.3
RRT .1567 RRF .1557 RTF .9882
SG8 6704.5 R23 .0004 RI3 .9_P2
SG! 6692.7 562 398.5 THA .54
LAUNCH 04TE DEC 4 1968
HELIOCENTRIC CONIC
RL 147,43 LAL -.00
RP 108._2 LAP -3.39
RC 131.823 GL 16.51
PL_N£TOCENTRIC CONIC
C3 32.426 VHL 5.694
LN_H A_NTH LN(H TIf4_
79.76 1 8 35
100.24 3 54 43
79.76 ! 8 35
I00.24 3 5A 43
110.00 7 8 ._
_10.00 2 53 58
FLIGHT TINE 21P.O0 ARRIVAL _AT[ JUL I'D 1969
0ISTANCE 601.379
LOL 71.91 VL 27.621 GAL 8.99 AZL 86.60 HCA 273.46 SNA 127.92 ECC .21708 rNC 3.4000 V! ]0.221
LOP 345.3_ VP 37.440 GAP 9.17 ATP 89.79 TAL 142.93 TAP 56.39 RCA 100.15 APO 155.69 V2 34.825
GP 1.52 ZAL 36.61 2AP 160.64 ET5 5.4| ZAE 121.47 £T£ 177.76 2AC 9_.62 £TC 166,43 CLP-160.69
0LA 29.97 R_L 30.35 RAO 6568.3 VEL 12.402 PTH 2.24 VNP 6.465 OPA
L-| TIH_ TNJ LAT |NJ LONG INJ RT A._ INJ AZNTH INJ TINE
3923.2_ -17.50 160.76 267.22 65.28 2 13 58
3387.47 -17.4_ 121.34 267.21 65.27 4 51 I1
3923.28 -17,50 160.76 267.22 65.28 2 13 58
3387.47 -17.4_ 121.34 267.21 65.27 4 51 I1
2779.11 -3(3.40 80.60 272,50 73.56 7 54 50
3579.64 -5.46 128.91 260.35 56.20 3 53 3_
NI0-CCURS£ EXECUTION ACCURACY
SeT 675P.2 SGR 406.4 SG3 456.2
R_T .1965 RRF .1984 RTF .9879
,S_ 6770,4 R23 .00_7 R13 .9879
S(,I 6758,7 S_2 398.3 THA .69
147.43 LAL -.00 LOL 71.91 VL 27.502 GAL
108.79 LAP -3.39 LOP 348.56 VP 37.433 GAP
OIFF£RENTIAL CCRR£CTIONS
10£ 3.1902 TRA 4.9272 TC3'! .742_ BAU .756(]
ROE .3833 RRA -.0791RC3 .0785 FAU .02449
FOE 2.2719 FRA 3.8218 FC3 -.6540 0SP 22116
80£ 3.2132 BRA 4.8278 8C3 1.7440 F._P -1593




.31 RAP 4.9P £CC 1.5336








ST 3624.4 SR 3_6,6 SS 1477.7
CRT .8502 cgs -.8259 CST -.9990
LSA 3927.3 MSA 213.8 SSA 12,6
ELI 3639.3 £L2 202.7 ALF 5.20
FLIGHT TIHE 220,00 _RRIVAL GATE JUL l? 1969
0IST_NCE 607.021
9.46 AZL 86.59 HCA 276.63 SlAA 127.79 £CC .22358 ZNC 3.414_ VJ 30.221
9.72 AZP 89.61 TAL |42.|4 TAP 58,77 RCA 99.22 APO 156.36 v2 34.P33
RC 13A,153 GL 15.95 GP J.46 ZAL
PLAN£ TC_£NTRIC CONIC
C3 34.817 VHt. 5.gOl OLA 29.70 RAL
LNO4 A2_4TH LN_H TIN_ L-J T|N_
B0.64 1 19 18 3919.65
99.36 3 51 _6 3427.0(3
100.00 4 25 23 3320.04
100.00 3 28 31 3501.83
110.130 7 16 20 2784.10
110.00 2 54 4 _10.54
DIFFERENTIAL CORRECTIONS
TOE 3.2710 TRA 5.1146 TC3-1.6_7 _AU .7560
RO£ .4053 RRA -.0_? RC3 .0696 FAU .0210!
FOE 2.14|3 FRA 3,708_ gC3 -.5L_'_5 BSP 22394
_0£ 3.2960 BRA 5.|j50 _C3 1.6242 FSP -1477
35.74 ZAP 1_.25 E?S 5.?'0 ZA£ 12_.88 £T£ 177.P3 ZAC I_.15 ETC I66.42
31.34 RAO 6568.4 VlEL 12.499 PTH 2.26 VHP 6.789 OP_ .89 RAP 6.43
INJ LAT INJ LONG INJ RT A,SC INJ A2_4TH INJ TINE PO C$T TIN INJ 2 LAT
-16.85 150.17 269._ 65.I7 2 24 37 33J9.6 -20.05
-16.85 12_.g_ 269.29 65.16 4 49 3 2_27.0 -:J0.04
-19,47 117.2'6 270.53 66.86 5 20 43 27L_.0 -22,43
-14.24 128,23 268.00 63.44 4 26 53 2901 ._ -17.70
-30.30 80,95 _74.84 73.37 8 2 44 2184.1 -32.28
-4.29 1_0.54 262.13 56.05 3 54 14 3010.5 -8.71
NI0-COL/REWE EXECUTION ACCURAO'
._T 6_15.| S(AR 408.8 563 404.2
RRT .2392 _ .2398 RTF .9875
S6B 6827,3 R_3 .0028 RI3 .9875











St 3610.2 SR 394.2 SS 1421.J
CRT .65J3 CRS -,8276 CST -.9990
LSA 3693.8 Ms_ 215._ SSA 12.5
ELI 3625,8 EL2 205.9 4LF 5.33
L
362
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4. 1968-69_
LAUNCH DATE DE( 5 1968
HELIOCENTR|C CON|C
RL 147.4| LAL -oO0
RP IO7.53 LAP 1.88
RC 84.254 GL 2.51
PLANE TC(ENTRIC COIq_C
C3 315.229 VHL 17,755
LNCH ATMTH LN(H TIME
9(3.00 6 10 44
90.00 19 36 12
IOO.GO 7 34 _!
100.(30 20 54 46
I10,00 B 49 26
110,OO 21 56 41
FLIGHT TINC 70.0_ ARRIVAL DATE FEB 13 1969
OISTANEE J30,312
LOL 72.93 VL 16.165 G4L 27,77 A?L 86.88 HCA 37,10 SMA 66.2! ECC .78198 ;NC 3.J165 VJ 30.225
LOP 109.99 VP 30,482 GAP -49.96 4ZP 87.51 TAL |7|.20 TAP 208,_0 RCA 18.R0 APO J53.63 V2 35.243
GP -.24 7AL 64.02 ZAP 33.92 ETS 178.35 ZAE 133.72 ETE 186.57 ZAC 59.69 ETC 162.02 CLP 33,92
DLA 5.85 RAL 7.21RA0 6571.8 VEL 20.893 PTH 3,19 VHP 28.02! DPA -16.73 RAP 327,40 ECC 6.1879
L-I TIME ZNJ LAT _NJ LCI_ INJ RT A,,.¢.C INJ A2"HTH INJ TItrE PO (ST TIM INJ 2 LAT INJ 2 LONG
2976.74 °28.10 94.74 273.97 86.35 7 0 21 2376.7 -28.31 86,08
5256.35 26.82 237.23 267.91 80.54 21 3 48 4656.3 25.23 228.92
2705.44 -29.70 74.90 274.09 86.45 B 19 57 2105.4 -29.88 66.J0
_02.88 28.40 218.29 267.61 B0.25 22 18 9 4402.9 26,76 209.87
2472.02 -34.04 57.48 274.39 86.71 9 30 38 1872.0 -34.12 46.24
4809.07 32.68 202.69 266.71 79.37 23 16 50 4209.1 30.87 193.94
DIFFERENTIAL CCRREC TION5
TOE -.8651 TRA-2.0840 TC3 -.1115 BAU .4720
ROE-I.gSlI RRA .6312 RE3 -.0104 FAU .01143
FOE .3777 rRA .7297 FC3 -.0314 BS.P 2003
BOE 1.5211 BRA 2.1775 BC3 .1120 FSP -51
'LAUNCH 047£ OEC 5 1968
HEL ]O('ENTRI C CONIC
RL 147.41 LAL -.00
RP 107.31 L4P 2.04
RC 82.069 GL 2.81
PLANE TO(ENTR.f (" CCNIC
C3 288.974 V_ 16.99@
LNO-I AZ'NTH LNCH TIME
90.00 6 9 5
90,00 19 46 4fl
I00.00 7 33 35
I00.OO 21 4 56
110.0(3" 8 49 5
110.00 22 3 56
MIO-OOURSE EY_ECUTION ACCURACY CRBIT 0ETERNINATION ACCURACY
e:_T 831.7 S(_ 454,2 SG3 24,9 ST 345.3 SR 408.4 SS 341.6
RRT -.0293 RRF .0258 RTF -.6246 CRT .7111CRS .7182 CST .9932
947.7 R_3 ,0003 R13 .6246 LSk 593.8 NSA 223.5 $$A 14.0
S_I 831.9 SG2 433.9 THA 178.70 ELJ 496.0 EL2 199.9 ALF flJ .67
FLIGHT TIME 72.00 ARRIVAL DATE FEB 15 1969
OI$TANCE 135.849
L0t. 72.93 VL 16.941 GAL _6.48 AZL 86.83 _ 40.35 &_4A 67.68 ECC .75537
LOP 113.23 VP 30.906 GAP -47.72 A2'P 87,60 7AL 170.31 TAP 210.65 RCA 21.45
GP -.24 ZAL 62.70 ZAP 32.38 ETS 1"h_.41 ZAE 133.72 ETE 186.99 ZAE 61.34
OLA 6.65 RAL 8.33 RAC 6571,7 VEL 20.255 PTH 3,15 VHP 26.992 0P4 -16.20
L-X TXME INJ LAT INJ LONG INJ RT A_ INJ AZ_4TH INJ T|ME PO EST TIM
2991.63 -28.03 95.82 274,70 B5.81 6 5B 56 2391.6
5220.75 26.39 234.71 267,88 79.35 21 13 46 4620.7
2719.05 -29.64 73.91 274.83 85,92 8 J8 54 2119,1
4968.56 27,98 215,83 2£7.54 79.02 22 27 44 4368.6
2482,80 -34.00 38.32 275.19 86.22 9 30 28 1882,8
4777.57 32.26 200,33 266.54 78,03 23 25 33 4177.6
DIFFERENTIAL _RECTIONS
TOE -.8684 TRk-2.J012 TC3 -.J189 BAU .4616
ROE-1.2J22 RRA .6094 RE3 -.0JIB FkU .01148
FOE .3930 FRA .7566 FC3 -,0344 BSP 2153
BOE 1.4912 BRA 2.1878 BC3 .1195 FSP -56
II_ 3.1463 Vl 30.225
APO 153.91 V2 35.247
ETC 162.39 CLP 32.38
RAP 329.09 ECC 5.7558








ST 362.7 SR 413.3 $5 357.4
CRT .7094 CR$ .7790 CST .9930
LSA 614.1NSA 229.7 SSA 14,2
ELI 509.2 EL2 207.5 ALF 50.22
MI(3-COUR$E EXECUTION ACCURACY
S_T 870.3 SGR 459.7 $_3 26.9
RRT -.0290 RRF .0256 R7F -.6435
984.3 R_3 .0003 R13 .6435
_1 670,5 ._2 459.4 THA 178.78
LAUNCH DATE DEC 5 1968
HEL](XTENTR]CCONIC
RL 147.41LAL -,00
RP 107.50 LAP 2.19
RC 79.687 GL 3.11
PLAN[TOCENTRIC CONIC
C3 265.052 VHL 16.280
LNO'_ AZMTH LNCH T|NE
9O.O0 6 7 15
90.00 19 57 5
100,00 7 32 10
IO0.O0 21 14 52
110.OO B 48 34
110,OO 22 14 58
FLIGHT TIME 74.00 ARRIVAL 04TE FEB 17 1969
OISTAN(E 141.504
LOt. 72.93 VL 17.670 GAL 25.27 AZL 86.83 HCA 43.60 _A 89.16 ECC ,72882 INC 3.1723 VJ 30.225
LOP 116.48 VP 31,315 GAP -45.60 AZP 87.70 TAL 169.42 TAP 213.01 RCA 24,18 APO 154.14 V2 35,251
GP -.25 ZAL 61.42 74P ]0.88 ETS 176.47 ZAE 133.80 ErE 187.43 Z4C 63.01 £TC 162.75 CLP 30.87
0LA 7.43 RAL 9.39 RA0 6571.5 VEL 19,656 PTH 3.12 VHP 25,998 DP_ -15.64
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ ATMTH INJ TIME PC) CST TIM
_05.76 -27.96 96.85 275.33 85.30 6 57 21 2405.B
5184.79 25.92 232.19 267.80 78.17 21 23 30 4584.8
2731.gO -29.57 76.86 275.48 85,43 8 17 42 2131.9
4933.88 27.50 213,36 267.42 77,80 22 37 6 4333.9
2492,82 -33.95 59.10 275.88 85,76 9 30 6 1892.8
4745.72 31.79 197.97 266.31 76.70 23 34 3 4145.7
DIFFERENTI4L CORRECTIONS
TDE -.8749 TRA-2.J2J3 TC3 -.I269 BAU
R02-1.1733 RR4 .5871
FOE ,4090 FRA .7841
8OE 1.4636 BRA 2,_012
_AUNCH DATE DEC 3 1_
HELIOCENTRIC CONIC
RL 147.41LAL -.00 LQ. 72.93 VL
RP 107.49 LAP 2.33 LOP 119.73 VP
RC 77.721 GL 3.43 GP -.26 7AL
PLAN[TO_ENTRIC CCNIC
C3 243.229 _ 15.596
LNO_ A2'MTH LNCH TIN_
90.00 6 5 15
90.00 _ 7 13
I00.00 7 30 34
100.00 21 2_ 3_
110.0(3 B 47 53
110.00 LP'Z 23 46
MID-COURSE EXECUTION ACCURACY
.4522 5GT 912.4 ,%R 464.5 $G3 29.J
RE3 -.O134 FAU ,01154 RRT -.0278 RRF .0250 RTF -.6617
FC3 -.O377 8SP _Z33 _ 1023.8 R_3 -.0001 R13 .6618
B(3 .1276 rSP -6]" S_I 912.5 S62 464,3 THA 178.90
FLI_T TINE 76.00
OISTANCE 147,272
18.334 GAL 24.14 AZL 86.B0 H_
31.709 GAP -43.59 kZP 87.81 TkL
60.20 ZAP 29._J ET$ 178.53 ZA_E
RAP 330.80 ECC 5.3621








ST 382.1SR 417.6 SS 373.8
(RT .7084 CRS .7799 C$T .992_
LSA 636.0 M$A 235.5 SSA 14,4
ELI 523.6 EL2 215.1ALF 48.58
A_IVAL CATE FEB 19 1969
46.84 S_4A 90.66 ECC .70245
168.54 TAP 215.38 RC_ 26.98
133.95 ErE 187.89 7AE 64.70
INC 3.1954 Vl 30.225
APO 154.35 v2 35.254
ETC 163.09 CLP 29.39
OLA B.21RkL 10.41RAO 6571.4 VEL 19.093 PTH 3.08 VHP 25.038 OPA -15.06
L-I TIME INJ L_T INJ LO_ INJ RT _ INJ A_4TH INJ TIME PO C$T TIM
3019.J6 -27,_ 97,8_ 275,86 84.82 6 35 35 2419.2
5148.42 25.38 L_Zg.66 L_67,65 77.01 21 33 1 4548.4
2743._ -29.50 77.7_ 276.02 84.96 8 16 18 2144.0
4895.82 _.97 210.89 ,_67.24 76.60 22 46 14 4298.8
2502.08 -33.90 59.82 _76.46 85.34 9 _9 35 1902,1
4713.50 31,26 195._ L_o6.02 75.40 23 42 20 4113.5
OIFFERIENTIAL C.ORR_(TION$
TOE -.8891 TRA-2.1491 TC3 -.1364 8/4.) ,4461
ROE-1.1341 RRA .5646 RE3 -,0150 FAU ,01157
FOE .4262 VRA .81_0 FC3 -.0412 8_ 7141
_OE 1,4411 _RA 2.2L:_20 _(3 .1372 FSP -65
_I0-COURt_E EXECUTION _((URAC_
SGT _1_2 SGR 468.7 SG3 31.4
RRT -.0248 RRF ,0237 RIT -.6791
1069.4 RE3 -.0016 R13 .679_
SGI 961.3 $G2 468.5 THA 179.09
RAP 332.52 ECC 5.0029








ST 405.1 5R 421.4 SS 391.3
CRT ,7092 CRS .7810 C$T .9928
LSA 660.7 MSA 240.9 55A 14,7
ELI 540.5 EL2 222.7 ALF 46.59
363
JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL. 4. 1968-69_
LAUNCH CATE 0[C 5 J968 rL|GHT T|NE 78.00 ARRZVAL CATE FEB 2J 1969
HqEL|O(ENTRZC CONIC
RL |47.41 LAL -.00
RP |07.48 LAP 2.4?
RC 75.571 GL 3.76
PLANE TOCENTRIC CONJC
C3 223.247 V_L 14.941
LNO4 A?MTH LNCH TIME
90.00 6 3 A
90.00 20 I? 7
J00.00 ? 18 47
J00.OO 2J 34 4
J10.00 P 47 !
110.00 22 32 21
CISTAN(.E 153.136
LCc 72.93 VL 18.99_ GAL 13.07 4ZL 86.7# _A 50.09 _A 92.|7 £CC .67635 IN( 3.2162 Vl ]0.225
LOP 122.97 VP 32.088 GAP -4!.67 AZP 87.94 TAL |67.67 TAP 217.76 RCA 29.R3 APO 154.51 V2 35.256
GP -.27 ZAL 59.03 ZAP 27.92 ET5 178.59 ZAE J34.|9 [TE 188.37 ZAC 66.42 ETC 163.42 CLP 27.92
CLA 8.98 RAL 11.38 RAD 6571.3 VI[L 18.562 PTH 3.05 VHP 24.!07 DPA -14.46 RAP 334.26 [CC 4.6741
L-_ TIME IN! LAT IN! LCI_ IN! RT A.e:_ !NJ ATMTH IN! T!M[ PO CST TIN IN! 2 LAT IN! 2 LONG
303!.77 -27.60 98.74 276.28 84.37 6 53 36 2431.8 -28.29 90.!O
5J1J.6| 24.B0 227.!2 267.45 75.87 21 42 ]g 45!J.6 22.61 219.13
2755.29 -29.43 78.58 276.46 84.53 8 14 43 2|55.3 -29.88 69.81
4663.32 26.39 208.41 266.99 75.42 22 35 8 4263.3 24.J3 200.34
2flJ0.5_ -33.85 60.48 276.94 84.95 9 28 5| J910.5 -34.J8 5!.25
4680.66 30.67 !93.24 L_65.67 74.l! 23 50 2J 4080.9 18.!9 !84.97
01FF[RIENTIAL CCRRECTICN5
TOE -.8|88 TRA-2.09!4 TC3 -.|3|1BAU .3945
R02-!.0959 RRA .5406 RC3 -.017! FAU .012'07
F0[ .4339 rRA .8326 FC_ -.0468 85P 4083
LAUN_ 0ATE DEC S !_
H_L IOCENTRIC CONIC
RL 147.41 LAL -.00
RP 107.48 LAP 2.$9
RC 73.439 GL 4,!l
PLAME TC(ENTR IC CONIC
C3 ZO5.042 VHL !A.3J9
LNCH A2_ITH LNCH TIME
90.OO 60 42
90.00 20 26 31
100.00 7 26 50
IDO.DO 21 43 24
110.00 b 4_ 59
110.DO 22 40 43
MI0-COURSE EXECUTION ACCURACY
SGT 954.6 S(_ 472.5 S_3 33.7 ST
RRT -.04J0 _ .O_74 RTF -,6989 CRT
•%_ lO_._ R23 .0105 R!3 .6989 LSA
SGI 954.B _2 472.0 THA 176.46 ELJ
FLZGHT T]NE 80,00
01ST_£ 139.1J0
LOL 72.93 VL !9.599 GAL LP_.O6 A?L _.76 _ 53.34 5NA 93,69 [CC .65072
LOP 126.2_ VP 32.450 GAP -_9.Bfl AZP _M.07 TAL 166.81 TKP220'15 RCA 32.72
GP -.28 ZkL 57.91 ?AP 26.48 ETS 178.64 ZAE 134.3l ETE 188.89 74C 68.15
DLA 9.73 RAL J_._ _AO _37!.1 V[L 18.06_ PTH _.0! WAP _3.L_09 0PA -j3.84
L-| TINE ZNJ LAT IN! _ |NJ RT AE IN! AZ)ATH |NJ TIN[ PO C$T TIN
_O43.79 -_7,7J 99.61 _76.(_J 83.94 6 51 _6 2443.8
5074.30 _4.15 Z'14._8 _7.J9 74.75 Z! 51 Z6 4474.3
276§.9_ -_9'36 79.37 _76.80 84.12 8 12 56 2166.O
4827.34 25.75 20_.93 _66.?0 74.27 _3 3 5J 4_27.3
2_J_3J -3_.81 6l.Oe 277.31 84.60 9 27 57 1918.3
4647.77 _:03 190.88 _._7 72.85 23 38 13 4047.8
01FF£R[NTIAL CORRECTION_
TOE -._706 1RA-2.1_33 7C3 -.1473 8AU .4071
_E-1.0563 _A .5181 RC3 -.olgo F_U .OlJ94
rOE .4564 FRA .8669 FC3 -.0504 8SP 3110
_1[ 1.3688 (_RA 2.2167 BC3 .1485 FSP -85
ORBIT OETERM;NAT|CN ACCURACY"
397.6 SR 424.9 SS 4OI.3
.6904 CR5 .7796 CST .9900
662.1NSA _47.0 SSA 14.4
535.3 EL2 _28.3 ALF 47.75
ARRIV4L DATE FEB 23 1969
INC 3.2351 vl ]0.225
APO 154.65 V2 35.258
ETC 163.73 CLP 26.47
RAP 336.0_ ECC 4.3745








ST 436.4 SiR 427.3 SS 423.!
CRT .7008 CRS .782| CST .9914
LSA 699.| MSA 25!.3 SSA 14.9
ELI 563.3 £L2 236.2 ALF 44.15
MID-CCURS_ [XECUTION ACCURACY
SGT 103J.9 SGR 475.E S(;3 36.5
RRT -.O'Z83 _ .0233 RTF -.7134
SC_ !J36.J R_3.00Z3 R|3 .7|34
S_| 1032.0 _(;Z 475.0 THA 179.05
LAUNCH OAT[ 0EC 5 1968 FLIGHT TINE 82.00 ARRIVAL OATE FE_ 15 1969
HELIOCENTRIC CONIC
RL |47.41 LAL -.DO
RP 107.48 LAP 2.71
RC 71.328 GL 4.46
PLANK.TO(ENTRI( CONIC
C3 188.362 VHL |3.724
LNCH A_NTH LN_H T!I._
90.00 5 58 7
90.DO 2g 36 24
|[30.00 ? 24 41
|DO.O0 2! 52 32
I]O.DO 8 44 46
110.00 22 48 56
DISTANCE 165.172
LOL 72.93 VL 20.166 G4L 21.|0 AZL 86.75 H(A 56.59 S#AA
LOP 129.47 VP 32.797 GAP -38.12 AZP 8B.2J TAL |65.96 TAP
CP -.28 ZAL 56.85 ?AP _5.05 ETS 178.69 Z_E 134.92 ErE
95.20 £CC .62555 IN_ 3.2525 Vl _0.2Z5
222.55 RCA 35.65 APO !54.76 V2 35.259
189.43 ZAC 69.91ETC J64.03 CLP 25.04
DLA |0.48 RAL 13.|8 RA0 6571.0 VEL 17.598 PTH 2.97 VHP 22.336 OPA -13.20 RAP 337.75 £CC 4.1000
L-I TIN_ |NJ LAT _NJ LONG IN! RT AS( IN! ATMTH ]NJ TII4_ PO (ST TIN IN! 2 LAT IN! Z LONG
_05§.13 -27.63 100.41 _76.8_ 83.53 6 49 2 2455.1 -18.24 91.81
5036.45 23.45 2_2.O3 266.87 73.66 2_ O El 4436.5 20.99 214.22
2775.96 -29.29 80.10 277.03 83.74 8 |0 57 _176.0 -29.85 71.34
4790.85 25.05 _03.44 _66.35 73.13 23 12 23 4190.9 22.50 195,57
_5_5.36 -33.76 61.6_ _77.58 84.28 9 _6 51 1925.4 -34.18 52.41
4614.21 29.33 |_.51 264.82 71.6l 24 5 51 40!4.2 26.54 180.44
DIFFERI[NTIAL CORI_CTION$ NID-COIJR_ EXECUTION ACCURACY CR_IT DETERMINATION ACCURACY
TOE -.8P.O6 TR4-2.176_ TC3 -.1562 61,J .3969 SGT 108E.9 S6R 477.3 S_3 39.3 ST 460.6 SR 429.3 SS 441.5
R06-1.0173 RRA .4948 RC3 -.021! FAU .01206 RRT -.0_54 RRT" .0213 RTF -.7_89 CRT .7013 CR5 .7834 CST .9913
F_E .4746 rRA .8969 FC3 -.0_4 _SP 3147 _ 1183.4 R_3 .0014 R]3 .7_90 LSA 725.2 NSA 255.5 SSA 15.1
_OE 1.3455 8RA 2.2319 9C3 .1576 FSP -91 S_| |083.0 S(.2 477.2 THA 179.21 ELI 581.0 E_2 24_.6 ALF 42.14
LAUNO_ DATE DEC 3 1_ FLIGHT TIME 84.00 ARRIVAL OATE FEB _7 1969
P_LIO_ENTRIC CONIC 0ISTANCE 171.319
RL 147.41LAL -.00 LOL 72.93 VL Pn.698 GAL 20.|9 AZL 86.73 hICA 59.83 SMA 96.71 ECC .6OO95 IN(: 3.2686 VI ]0.225
RP 107.48 LAP 2.83 LOP 132.7_ VP 33.1R6 GAP -36.46 A?P _8._6 TAL 165.|4 TAP 224.97 RCA 38.59 APO |54.83 V2 35.259
RC 69.241 GL 4.83 6P -,_10 Z_t. 55.83 ZAP 23.63 ETS 178.73 ?AE 135.43 ET£ |90.01 ZAC 71.68 ETC 164.31 CLP 23.63
PLANETC_ENTRZC CONIC
C3 173.O88 VHL 13.1_6 OLA 11._3 RAL 14.00 RAO 6570.9 _IEL 17.158 PTH 2.94 VHP 21.495 DPA -12.55 RAP 339.51 ECC 3.84_6
LNCH A2'NTH LNCH TINE L-I T_NE INJ I.AT INJ _ |NJ RT A_( INJ AZI4TH _NJ TIM_ PO CST TIN INJ 2 LATINJ 2 LONG
90.DO 5 3_ 19 _O65.84 o_7.34 101.20 276.94 83.16 6 46 25 2465.8 -28.21 92.59
90.00 20 45 47 499_.02 _2.69 _19.47 2649.51 7_.59 22 9 5 4398.0 2'0.09 211.75
!DO.DO 7 _ 19 _I'8_.L_ -L_._'_ 80.79 LP?'7.16 83.39 8 8 44 _185.3 -29.83 72.03
1DO.DO _ 1L:_ 47_3.8| 24._0 200.95 265.95 72.03 23 20 43 4153.8 21.61 !93.1g
110.00 8 43 21 E331.7_ -33.7| 62.11 277.74 83.99 9 25 32 1931.7 -34.!8 52.90
110.DO L:_ 56 56 4380.15 28.58 186.15 L_4.32 70.39 24 13 l? 39_O.1 25.64 1 78.20
OIFFERENTIAL CCRR_CTIONS MIO-COURSI[ EXECUTiON ACCURAC_ CR_IT OETERMINATION ACCURACY
TOE -.886_ TRA-_.|_Y_O TC3 -.164_ BAU ._39 _T J|3_.6 S_R 478.8 5_3 4_.5 ST 4_4.l 5R 430.7 55 460.0
ROE -.9784 RRA .4714 RC3 -.0_3_ FAU .O|L_'Z"_ RRT -.0"_| _R_ .0197 RTF -.7440 CRT .7009 CRS .7846 CST .9911
FOE .4930 FRA .9271 FC3 -.0611 8_P 3296 S_ l_9.7 R23 .0012 R!3 .744q LSA 751.0 HSA 259.4 SSA 15.3
_E 1.3201 _RA 2.2421 8C3 .1659 FSP -1OO _1 113E.7 ,_2 478,6 THA 179.32 ELI 598.4 EL2 248.5 ALF 40._5
364
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69)
LAUNCH DATE 0EC 5 1968
HELIC_[NTRIC CONIC
RL 147.41LAL #.O0
RP 107.48 LAP 2.93
RC 67.184 GL 5.21
PLANETO(ENTRIC CONIC
C3 159.O97 VHL I2.613
LNEH A?HTH LNCH TIE
90.00 5 92 18
90.00 20 55 I
100.00 7 19 44
100.00 22 10 16
IIO.O0 8 41 44













TOE -.8919 TRA-2.2062 TC3 -.1722 BAU .3704
RO£ -.9398 RRA .448I RE3 -.0261FAU ,0IE40
FOE .5121 VRA .9_1FC3 -.0675 85P 3454
802 1.2956 _A 2.2512 BC3 .17Al FSP -I09
LAUNCH 0ATE DEC 5 1968
FLIGHT TIE 86,00
0ISTANCE 177.545
21.198 GAL 19.32 AZL 86.72 HCA 63.08 SI4A
33.440 GAP -34.87 AZP 88.51 TAL 164.33 TAP
54.87 ZAP 22.23 [TS 178.77 ZAE 136.03 ETE
14,78 RA0 6570.7 VEL 16.746 PTH 2.90 VHP
INJ LONG INJ RT AS_ INJ AZNTH INJ TIE
101.93 276.95 82,80 6 43 34
216.90 266.09 71.55 22 17 40
81.43 277.19 83.06 B 6 18
198.45 265.49 70.95 23 28 53
62.55 277,80 83,74 9 24 I
183.79 263,77 69.21 24 20 31
NI0-COUR_ EXECUTION ACCURACY
_r 1184.1 SGR 479.4 SG3 45.8
RRT -.0204 RRF .0176 RTF -.7584
._ 1277,5 R_3 .0009 RI3 .7584
•%1 1184.2 _ 479.3 THA 179.43
FLIGHT TIME 88.00
ARRIVAL CATE HAR J 1969
98.21Ecc .57697 INC 3.2837 Vl 30.225
227.41 RCA 41.55 APO 154.87 v2 35.258
1913.62 ZAC 73.47 £TC 164,57 CLP 22.23
20.677 OPA -II.88 RAP 341.28 £CC 3.6183








ST 508.7 SR 43|.4 $S 479.2
CRT ,7008 CRS ,7860 CST .9908
LSA 778.0 NSA 262,7 SSA 15.4
ELI 616,8 EL2 253.8 ALF 38.36
ARRIVAL OATE HAR 3 1969
/-_LIOCENTRIC CONIC 0ISTANCE 183,844
RL 147,41 LAL -,O0 LOL 72,93 VL 21,667 GAL 18,49 AZL 86,70 Hr_ 66.33 S_A 99,69 ECC .55365 INC 3.2979 Vl 30.225
RP 107.48 LAP 3.02 LOP 139.22 VP 33.738 GAP °33.35 AZP _.67 TAL 163.55 TAP 229.88 RCA 44.50 APO 154,89 V2 35.257
RC 65.159 GL 5.61 GP -.32 ZAL 53.97 ZAP 20.85 ET5 178.79 2AE 136.74 ETE 191.28 ZAC 75.27 ETC 164,82 CLP 2_.84
PLANETOCENTRIC CONIC
C3 146,276 W4L 12,O94 OLA 12,69 RAL 15,51 RAO 65?0,6 VlEL 16,359 PTH 2,86 VHP 19,884 OPA -11.20 RAP 343.04 £CC 3.4073
LNO.I AZMTH LNCH TIME L-I TINE fNJ LAT rNJ LONG INJ RT A,$C" INJ A2_HTH |NJ TII,_ PO CST TIM XNJ 2 LAT INJ 2 LONG
90,O0 fl 49 1 3085,63 -27,38 102,62 276,87 F2,46 6 40 27 2485,6 -28.14 94.04
90.00 21 4 6 4919.Zg 20.90 214.32 265.62 70.55 22 26 6 4319.3 18.15 206.80
100.00 7 16 55 2802.19 -_,08 82,0_ 277,12 82,75 8 3 37 2202,2 -29,78 73.29
100.(30 2"2 18 54 4677,97 22,61 195,95 264,99 69,9I 23 36 52 4078,0 I9.67 188.39
110.OO 8 39 54 2fl42.49 -33.63 62.95 277.76 83.51 9 22 17 1942.5 -34.17 53.74
I10.00 23 12 24 4510.A3 26,89 181,43 263.18 68,06 24 27 34 3910,4 23.68 I73.74
OIFFER£NTIA_ CORRECTIOI_ MIO-CCUR,_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
TOE -.8956 TRA-2.2169 TC3 -.1794 BAU ,3554 SGT 1235,8 StIR 479,3 _3 49,4 ST 533,4 SR 431.5 SS 498.8
ROll -.9014 RRA .4248 RE3 -.0289 FAU .0126_ RRT o,0178 RRF .0152 RTF -4772_ CRT .7005 CR5 .7875 CST .9905
F0g ,5318 FRA .9896 FC3 -,0747 8SP 36?0 S6e 1325,5 R_3 ,{3010 RI3 ,7722 LSA BO5,4 NSA 265,5 SSA 15,6
8OE 1.2707 _A 2,2572 BC3 ,1817 FSP -119 SGI 1235,8 $62 479,3 THA 179,53 ELi 635,5 £L2 256.4 ALF 36.52
LAUNCH 0ATE OEC 5 196B FLIGHT TII_ 90,00 ARRIVAL OATE HAR 5 1969
HELIOCENTRIC CONIC OISTANCE 190.212
RL 147.41 LAL -,00 LOL 72,93 VL 22,108 GAL 17,69 AZL 86,69 HCA 69,58 SNk 101.16 ECC ,53103 INC 3,3115 VI 30.225
RP 107.49 LAP 3,10 LOP 142.47 VP 34,021 GAP -31.90 A2P 88,84 TAL 162,79 TAP 232.36 RCA 47,44 APO 154.88 V2 35.254
RC 63.173 GL 6.02 GP -.33 ZAL 53.11 ?AP 19,47 £TS 178.80 ?A£ 137.55 IT[ 191.99 ?AC 77.08 ETC 165,06 CLP 19.47
PLANE TOCENTRIC CONIC
C3 134,327 VHL 11.599 CLA 13.41 RAL 16.19 RA0 6570,4 V£L 15,996 PTH 2,8_ VHP 19,115 OPA -I0.51 RAP 344.81 ECC 3.2140
LNCH AZHTH LNCH TIN[ L-I TZM[ INJ LAT INJ LONG INJ RT ASC JNJ ATMTH JNJ TIME PO CST TIN INJ Z LAT INJ 2 LONG
_3.OO 5 45 29 3094.83 -27.29 103.2_ 276.68 82.14 6 37 4 2494.8 -28.I0 94.71
90.00 21 13 4 4878.92 20.06 211.73 265.10 69.58 22 34 23 4278.9 17.I0 204.30
I[30.OO 7 13 51 2.809.67 -29.01 82.58 276,94 82,46 8 0 41 2209.9 -29,75 73.86
100.00 22 27 23 1639.11 21.68 193.44 264,45 68,90 23 44 42 4039.1 18.62 185.98
110.O0 8 37 52 2_47.00 -33.60 63,29 277.6I 83.30 9 _0 19 1947.0 -34,16 54.09
110,O{3 23 19 52 4474,74 25._5 179,07 262.55 66,94 24 34 27 3874,7 22.62 171.51
DIFFERENTIAL CCRR[CTIONS NI0-CCURS_ EYJ[CUTION ACCURACY ORBIT DETERMINATION ACCURACY
T[_E -.8994 TRA-2.2261 TC3 -.1863 BAU .3400 SGT 1289.3 SGR 478.5 5G3 53,3 ST 559.1 SR 430.9 SS 519.1
RC_ -.8634 RRA .4016 Re3 -.03|8 FAU ,01288 RRT -,0149 RRF .0125 RTF -,7854 CRT ,7006 CRS ,7891 CST .9903
r0E .tiff25 rRA J.OL_4 re3 -.O829 BSP 3890 S_B 1375,2 WZ3 ,0010 RI3 .7854 LSA 834,1 NSA 267.7 $SA 15.7
80[ 1,2467 8RA 2.2620 8C3 .1890 FSP -130 $61 1289.3 $62 478,4 THA 179.63 ELl 655.3 EL2 262.3 ALF 34.70
LAUNCH OATE DEC 5 1968 FLIGHT TIME 9_.O0 ARRIVAL GATE HAR 7 1969
H_LIC(ENTRIC CONIC
RL 147.41LAL -.00
RP 107.50 LAP 3.18
RE 61.231 GL 6.45
PLANETOCENTRIC CONIC
C3 123.759 VH4. 11.125
LNCH A2_4TH LN_H TIH_
90.00 5 41 41
gO.O0 21 21 54
_00.00 7 IO 32
I(30.OO _ 35 44
110.OO 8 35 35
110.00 23 27 IO
OIFFER[NTIAL CORRECTIONS
TOE -,9082 TRA-2,2_4 TC3 -,I937 _AU ,3257
ROE -.8257 RRA .3787 /#(3 -.0350 FAU .01316
FOE .5747 FRA 1.0564 FC3 -.09'20 8SP 4050
_OE 1.2260 _A 2.2682 BC3 .1969 FSP o142
OISTANCE 196,641
LOL 72.93 VL 22,522 GAL 16.93 A2L 86.68 HCA 72,82 SNA 102.61ECC .50915
LOP 145,72 VP _4,288 GAP -30,50 AZP 89.02 TAL 162,05 TAP 234,87 RCA 50,36
GP -.33 2AL 52,31 ?AP 18,10 ETS 178,79 ZAE 138,47 ETE 192,75 7AC 78.91
INC 3.3245 Vl 3{3.225
AF_ 154.85 v2 35.251
ETC 165.28 CLP 18.10
OLA 14.13 RAL 16,82 RAO 65?0,3 _L 15,655 PTH 2,78 VHP 18.370 OPA -9.80 RAP 346.58 ICE 3.0368
L-I TIME INJ LAT INJ LON_ INJ RT AS_ INJ AZMTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG
3103.65 -27.21 103.91 276.39 81.83 6 33 25 2503,6 -28.06 95.35
4837.83 19.0_ 209.12 264.55 68,65 22 42 32 4237.8 15.99 201.79
2817.12 -28.95 83.11 276,67 82.19 7 57 29 2217.1 -29.72 74.40
4599.59 20,69 190.9"4 263.86 67,93 23 52 24 3999,6 17.51 183.56
2550.98 -33.57 63,60 277.37 83.13 9 18 6 1951.0 -34.15 54.41
4438.50 24,98 176,71 261,87 65,87 24 41 9 3838,5 21.50 169,29
MIO-COURSE EXECUTION ACCURACY C)R_IT OETERNINATION ACCURACY
_,GT 1347,0 _;R 476,8 SG3 57,6 ST 587.3 SR 429.5 S$ 540.5
RRT -.0107 RRF .O0_Y'_ RTT -,7978 CRT .7017 CRS .7910 CST .9901
SC_ 1428.9 R_3 .0005 R|3 .797_ LSA 865.4 HSA 269.2 SSA !5._
SGI 1347,0 S_2 476,8 THA 179.75 ELl 677.6 £L2 265.3 ALF 32.81
365
JPL TM 33-99 EARTH--VENUSTRAJECTORIES {VOL 4 H968-69J
LAUNCH DATE DEC 5 1968 FLIGHT TZNE 94.00 ARRIVAL DATE MAR 9 1969
H[L IOCENTRI C CONIC
RL 147.41 LAL -.00
RP 107.51 LAP 3.24
RE 59.338 GL 6.69
PLAN(_ T_ENTRIC CONIC
C3 215.890 VHL t0,672
LNCH AZNTH LNCH T[NE
90.00 5 37 35
90.OO 21 30 38
100,OO 7 6 56
I00.00 22 43 58
110.00 8 35 4
110,OO 23 34 19
0ISTANCE 703,127
LOL 7?,93 VL 72,910 GAL 16,_0 AZL 86,66 MCA
LOP 148,98 VP 34,541 CAP -29,15 AZP 89,20 TAL
GP -,36 2AL 51,56 2AP 16,74 ETS 178,75 ;'AE
76.07 SMA 104.03 ECC .48802 IN( 3.3370 v! 30.725
161.34 TAP 237.41 RC4 53.26 APO 154.79 V? 35.?48
139,51 ETE 193,58 ZAC 80.74 ETC 165,48 CLP ]6.74
0LA 14.[q4 RAL 17.4(] RA0 6570,2 VEL 15.337 PTH 2.75 VHP 17,647 0PA -9.08 RAP 348.35 ECC 2.8743
L-I TIME INJ LAT INJ LONG INj RT AS( INJ AZNTH INJ TIME PO CST TIN INJ ? LAT INJ Z LONG
3112,18 -77,17 104,52 776,01 8|,54 6 29 27 2517,2 -28,02 95.97
4796,02 18,01] 206,51 ?63,95 67,77 22 50 34 4196,O 14,85 199,27
2824.D1 -?8.88 83.62 276.30 81.94 7 54 0 22?4.0 -29.70 74.9J
4559.41 19.64 188.39 263.23 67.00 23 59 58 3959.4 16.36 18| .14
?554,50 -33.54 63.87 277,0? 82,97 9 15 39 1954,5 -]4,15 54,68
440!.69 ?3.93 174.57 261.16 64.83 ?4 47 41 38OI.7 ZO.34 167,O6
I_ I FFF_rNT I AL C(_/_F( f! ONS
TOE -.9108 TRA-2.7475 TC3 -.1999 BAU .3099
ROE -.7885 RRA .356! RE3 -,0_84 FAU ,01348
FOE ,5979 FRA 1,0953 FC3 -,1024 B._° 4272
B0E I .2047 BRA 2,2/'06 BE3 ,?055 FSP -155
_.AUN_M 0ATE DEC 5 1968
HELIOCENTRIC CONIC
RL 147.41 LAL -.00
RP 107.57 LAP 3,29
RE 57.501 GL 7.35
PLANE TOCJ_NTR IC CONIC
C3 104,_6 VHL 10,739 OLA I5,55 RAL
LI_.J4 AZ'NTH LNCH TINE L-I TIME INJ LAT
90.00 5 33 10 3|L_.50 -27.04
90,00 21 ;}9 18 4753.45 16,89
100.00 7 3 3 2830.63 -28.B2
IOO.OO 22 52 5 4518,56 18.53
110,OO 8 30 19 2557,63 -33,51
II0.00 23 41 ?D 4364.32 L_.8]
OIFFERENTIAL C<,'WEC T IONS
TOE -.9157 TRA-?.7467 TC3 -.L_55 BAU .2939
ROE -,7518 RR4 ,3339 RE] -,0419 FAU ,O1383
FOE .6226 FRA 1,1276 rE3 -.1142 BSP 4498
ODE 1.!848 _?A ?.7713 6113 .L_097 FSP -169
I.II0-COI._S_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
`%T 1404.4 `%R 474.4 _3 62.2 ST 615,5 _ 427.5 SS 562.6
_T -.0066 RRF .(_56 RTF -.8097 CRT .7026 CRS .79_0 C$T .9899
`%-B 1482.4 _3 .0005 R13 ,8097 LSA 897,2 MSA 270.1 SSA 15.9
S_1 1404.4 562 474,4 THA 179.86 ELI 1'00.1 EL2 267.5 ALF 31.O3
FLIGHT TIME _.00 ARRIVAL 04TE MAR II 1969
01STANCE 209,664
LOL 72,93 VL 23.275 GAL 15.49 AZL 86,65 HC,t
LOP 152.73 VP ]4,779 GAP -27.86 AZP 89.38 TAL
GP -,38 ZAL 50,86 ZAP 15,39 ETS 178,69 ZAE
79.3? SNA 105.47 ECC .46765 INC ].]497 Vj 30.225
160.66 T4P 239.97 RCA 56.17 APO 154.71 V? ]5.743
140,67 ETE 194,49 ZAC 8?,57 ETC 165,67 CLP 15.38
17.93 RAO 6570.0 VEL 15.0]9 PTH
INJ LONG INJ RT ASC INJ
105.12 275.53 81.25 6 23 II
203.88 263_32 66.93 22 58 31
84.10 275,84 81.69 7 _O 14
185.87 262.56 66,12 24 7 74
64.11 276,58 82.83 9 I? 56
172.07 260.42 63.84 24 54 4
MI0-(,O_ EXECUTION ACCURACY
SGT 1463.7 _GR 471.1 SG_ 67._
RRT -.0020 _ ,0015 RTF -.B210
1537.6 _3 .0003 R13 .8210
,%1 146].7 -%2 471.1 T_A 179.96
2.71VHP 16,946 0PA -8.56 RAP 350.17 ECC 2.7255








5T 645.0 SR 424.7 SS 585.7
CRT .7039 CR$ .7953 CST .9_97
LS_ 930.6 MSA ?70.5 SS* J6.O
ELI 724.0 EL2 268.7 ALF ?9,29
LAUNCH DATE DEC 5 1968 FLIGHT TIW[ 9_.00 ARRIVAL DATE M_R 13 1969
HELIOCENTRIC CONIC DISTANCE 216,247
RL 147.41 LAL -,O0 LOL 72,93 VL 23,617 CAL 14,82 AZL 86,64 HCA 8?,56 SMA 106,78 EEC ,44806
RP 107.54 LAP 3,55 LOP 155,48 VP 55,004 CAP -_6,62 AZP 89,56 T_L 160,O0 TAP 747,56 RCA 58,95
RC 55,726 GL 7.85 GP -,40 ZAL 50.?? ZAP 14,04 ET5 178,59 Z_E 141.95 ETE 195,49 ZAC 84,41
PLANE TO_ENTRIC CONIC
C3 96,559 VHL 9_826 DE4 16,26 RAL 1_,4! RAD 6569,9 VEL 14,762 PTH 2,67 VHP 16'266 DPA -7,65
LNO-t AZNTH LN(H TIME L-! TIME INJ L4T INJ L(_NG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN
90,00 5 ?_ 25 317_,73 -?6,95 105,70 ?74,96 80,97 6 20 34 25?8,7
90.00 21 47 53 4710.10 15.7! 2'01.75 ?62.65 66.!3 23 6 75 4110.1
1OO.OO 6 58 57 ?837.05 -28.75 84.56 275.28 81.45 7 46 9 2737.1
!OO.OO 23 0 7 4477.01 17.37 18L33 261.87 65.28 24 14 44 3877.0
!lO.OO 8 27 17 2560.42 -33.49 64._3 276.05 8?.70 9 9 57 1960,4
lID,DO 23 48 II 4326,4! 71,67 169,69 259,65 6?,89 25 0 !8 37?6,4
INC 3,3612 VI 30.225
APO 154,67 V2 55,23_
ETC 165,85 CLP 14.O3
OIFFERENTIAL CORRECTIONS
TOE -.9_5 TRA-2.2485 TC3 -.2101BAU .2775
ROE -,7157 RRA ,]lZl RC3 -.0457 FAU ,01473
FOE .6488 FRA 1,1653 FC3 -,1776 8_P 4737
_OE 1.1660 BRA ?.2701 8C3 .2150 FSP -185
MID-COURS_ EX[CUTION ACCURACY
`%T 1574.3 `%R 467.0 `%3 72.6
_ZRT .0031 Rill r -.00_0 RTF -.8318
`%8 1594.3 R23 -,01302 RI] -.8318
`%1 1524.3 `%2 467.0 THA .06
RAP 351.88 ECC 2.5891








ST 675.5 SR 421.2 SS 609.8
CRT ,7057 CR5 .7977 CST .9895
LSA 965.5 HSA 269.8 55_ ]6.1
ELI 749,0 EL? ?69,0 ALF ?7.6;
LAUNCH DATE OEC 5 1968 FLIGHT TIN? IO0.00 ARRIVAL D4TE MAR 15 ;969
HELIC(ENTRI( CONIC
RL 147.41 LAL -.00
RP 107.56 LAP 3.36
RC 54.021 GL 8.32
PLAN[TO_ENTRIC CONIC
C3 88.971 VHL 9.&37
LN04 AZMTH LN_H TIlil_
90.00 5 23 19
90.00 21 56 75
100.00 6 54 22
100.00 23 8 4
110.00 8 ?3 59
110.00 73 54 55
OIST_NCE 222.871
LO_ 72,93 VL 23.9]7 GAL 14.18 AZL 86.63 HCA 85.80 _WA 108.10 ECC .42926
LOP 158.72 VP 35.215 GAP -25.42 47P 89.75 TAL 159.38 TAP 745.19 RCA 61.70
GP -.42 ZAL 49,64 ZAP 12,69 ETS 178,43 ZAE 143,]7 £TE 196,59 7AC 86,25
0LA !6,96 RAL 18,84 RAD 6569,7 VEL 14,502 PTH 2,63 VHP 15,607 OPA -6,89
L-I TINE IN! LAT IN! LONG IN! RT A._. IN! A214TH IN! TZME PC) CST T|H
3136.9_ -26,86 106.29 274.31 80,69 6 15 36 2537,0
4665.97 14.48 198.59 261.95 65.40 23 14 11 4066.0
2843.40 -28.69 85.02 274.64 81,22 7 41 45 L:'_43.4
4434.78 16.15 180.79 261.14 64.50 ?4 21 58 3834.8
?562.98 -33.47 64.52 275.43 82.59 9 6 42 1963.0
4?87.97 20.46 167.36 258.85 62.00 25 6 23 ]688.0
0IFVE_NTIAL CORRECTIONS
TOE -.9285 TRA-2.2511 TO3 -.?150 BAU .2624
ROE -.6802 RRA .2908 RC3 -.0497 FAU ,01466
FOE .6775 FRA 1.2052 FC3 -.1426 8SI = 4912
BOE 1.1510 ORA 2.2698 BE3 .2"Z06 FSP -202
MI0-COUR,$E E_ECUTION ACCLMACY
SGT 1589.4 _ 46_.2 ,%3 78.6
RRT ,0096 I_r -.0083 RTF -,_418
`%8 1655.3 R23 .0005 R13 -.8418
,%1 1589.4 ,%2 462.1 THA .17
INC 3.3729 Vl )0.225
APO !54.51 V2 35.23?
ETC 166.01 CLP !2.68
RAP 353.64 ECC 2,4642
INJ ? LAT _INJ ? LONG
-27.88 97.77






ST 708.6 5R 416.9 Ss 635.5
CRT .7085 CRS .8005 CST .9895
LSA 1003,7 HSA ?68.5 SSA 16.?
EL1 777.? EL? 268.3 ALF 25,94
366
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4. 1968-69)
LAUNCH DATE DEC 5 1968 FLIGHT T]l,_ 102.00 ARR|VAL CATE NAR 17 1969
HIELIOCEMTRZC CONIC
RL 147.41 LAL -.00 LOL 72.93 Vk
RP IO7.58 LAP 3.38 LOP 161.97 VP
RC 52.395 GL 8.84 GP -.44 ZAL
PLAN[TOC[NTR|C CONIC
C5 8Z.022 VHL 9.057 0LA _7.66 RAL
LfACH A2_4TH LNCH TZNE L-| TZNE INJ LAT
90,00 5 17 50 3145._ -L:_.77
90.OO 22 4 55 4621.OZ 13,19
100.OO 6 49 31 2849.77 -P,J_,62
10_.00 23 15 56 4391,87 14,68
110.OO 8 20 24 2565.37 -33.44
110.00 O 5 28 4249.02 19o20
DIFFERENTIAL CCRI_CTIONS
TOE -.9343 TRA-2.7491 T(3 -,8|78 _ .24_0
ROE -.6454 RRA .2700 Re3 -,0558 FAU *01515
FOE .7078 FRA |,Z466 FC3 -,1599 8_P 6150
80_ 1.1353 _RA 2.2658 8(3 .2243 FSP -221
CISTANCE 229.53J
24_2_ GAL 13.56 ATL 86.62 HCA 89.05 SNA 109.59 ECC .41123 INC 3.3845 vl 30.225
35.4]3 GAP -24.26 4ZP 89.94 TAL 158.79 TAP 247.84 RCA 64.41APO 154.38 V2 35.226
49,10 TAP 11.34 ETS 178.19 ZAE 144.91ETE J97.83 ZAC 86.09 ET( 166.16 CLP 11.33
19.22 RAO 6569.6 VEL 14.261 PTH Z.60 VHP 14.967 OPA -6,15 RAP 355.39 ECC 2.3499
INJ LON_ ZNj RT A,_ INJ A_ITH INJ 71142 1:10 (ST TIH INJ 2 LAT INJ 2 LONG
106.89 273.57 80.40 6 10 16 2545.4 -27.82 98.38
195,92 16|.23 64.71 25 El 56 4021.0 9.61 I89.01
85.49 273.91 80.98 7 37 0 2249.8 -29.57 76.81
178.24 2_0.39 63.77 24 29 8 3791.9 11.23 171.34
64_7| 874.73 88.48 9 3 10 |_N55.4 -34.17 55.53
165.05 838.03 61.16 1 16 17 3,£49.0 15.20 158.21
MI0oCOU_,T_E EXECUTION ACCURACY ORBIT 0£TERNINAT_0N ACCURACY
.'_T 1653.? EK;R 456.4 8_3 85.1 ST 741.7 SR 411.9 S8 662.8
RRT .0160 _ -.0l_:J R1T -.8514 CRY .7113 CR5 ,8035 CST .9894
1715.5 1_5 .0008 RJ3 -.8514 LSA 1042.6 MgA 266,6 SSA 16.3
_3 16_3.7 SG8 4_.4 T_A .27 £L1 805.4 £L2 266.6 ALF 24.40
I._UNO.I DATE OEC 5 lg_t FLIGHT TINE 104.00 ARRIVAL 0ATE MAR 19 1969
P_L IOCENTRIC CCNIC
RL 147.41 L_L -.00
RP 107.60 LAP 3.39
RC 50.852 GL 9.36
PLANETO(ENTRI C CONIC
C3 75.662 VHt. B._98
LNCH _2_I4TH LNCH TIHE
gO.OO 5 11 57
gO.O0 22 13 _6
100.00 6 44 18
100.00 23 23 46
110.00 B 16 3_
110.00 0 11 58
OIFFKR_NTIAL CCRf_( TI()IS
TOE -.9406 T_A-Z.Z448 TC3 -,_192 _J ._4
ROE -.6114 RRA ._d_ RC3 -.0_0 FAU .015_
rOE .7406 FRA 1.Z_O1 re3 -.i796 OSP _O
BOE 1.1218 _A _.E586 _3 ._ FSP -241
DISTANCE 234_.L_25
L.Q. 72.93 VI. 84._19 GkL 12.97 AZl,. I}6.60 HO_ 92.29 944 110.64 ECC .39399 INC 3.3961 Vl _0.225
LOP 165.2_ _P 35,5_ GAP -_3.J5 AZP 90.14 T)J. i58.84 TAP 850.53 RC_ 67.05 APO J54.83 V2 35,219
GP -.47 ZAL 48.63 ZAP 9.99 ET$ JT_.85 ZAI[ J46,59 [T_ 199._3 7AC 89.93 ETC 166.29 CLP 9.98
OLA 18,37 R_4. i9,55 R_O 65¢d),3 V_L J4,0_ PTH 8,56 VHP J4,347 OPA -5,4J RAP 357,14 ECC _,1452
LoZ TIME INJ LiT ZNJ _ INJ RT A_ INJ A214TH INJ TIM_ PO CST TIM INJ 2 LAT INJ 2 LONG
_194.O6 -L_.67 107._I0 272.74 80.11 _ 4 31 2534.1 -27.76 99.01
4575.25 1|.84 I93,24 L_0.4B _I.09 23 29 41 _75.2 8.26 186.39
2856.28 -_.55 B5._ 273.10 80,75 7 31 54 2256.3 -79.53 77.29
4346.86 J3.55 17_.68 859.61 63.10 24 36 15 3748.3 9.83 168.86
2587,7_ -33,42 $4,_ 273.94 82._ B 5919 1967.7 -34.12 55.71
4209.60 _7.B9 16_.74 8§7,19 60.37 I L_ 7 3609.6 15.81 156.00
MI0o(_UR_E E_ECUTION ACCURACY ORBIT 0ET£RNINAT|ON ACCURACY
S_T 1719.5 SGR 449.9 ,%3 92.1 ST 776.2 SR 406,1 SS 690.4
RRT .(_1 _F -.020_ RTF' -.8606 CRT .7146 CR8 .8067 CST .9893
t777.4 /_3 .0011 R13 -,8606 LSA 1085.5 MSA 264.0 SSk 16.4
SGI 1719.5 _2 449.8 THA ._7 ELl 835.2 EL8 264.0 AL_ 22.92
LAUNCH DATE DEC _fl 1968 FLIGHT TIV_ 106.00 ARRIVAL 0ATE MAR 21 1969
H(LIOCENTRIC CONIC
RL 147.41LAL -.00
RP 107.62 LAP 3.39
RC 49.405 GL 9.91
PLAN[TOC[NTR|C CONIC
c3 69.844 VHL 8.357
LNO4 42'NTH LNCH TINE L-I TINE INJ LAT
90.00 5 5 37 3163.18 -26,56
90.00 22 21 58 4528.61 _0.44
lO0.OO 6 38 41 2863.06 -28.48
1OO.OO 23 31 35 4303.97 12.17
110.00 B 12 20 2570.06 -33.40
110.00 0 18 21 4169.73 16.53
OIFF[R1ENTIAL CCRRECTIONS
TOE -,9470 TRA-2.2380 TC3 -,_190 BAU ,2126
ROE -.5781RRA .2303 RC3 -.0624 FAU .01631
FOE .7761 FRA 1.3358 FC3 -.2021BSP 5639
802 1.1095 8RA 2.249_ BC3 .2277 FSP -264
DISTANCE 242.941
LOL 72.93 VL 24.763 GAL 12.41 AZL 86.59 HCA 95.55 SI4A 111.85 ECC .37751 INC 3.4078 Vl _O.225
LOP 168,46 VP 35,774 GAP -22,08 AZP 9_,33 TAL 157,72 T_P 253,25 eta 69.63 APO 154.08 v2 35.211
GP -.50 ZAL 48.21 ZAP 8.65 ETS 177.34 ZAE 148.41ETE L:_0.85 7AC 91.76 ETC 166.41 CLP 8.62
DLA 19.07 RAL 19,83 RAD 6569.3 VEL 13.887 PTH 2.53 VHP 13.747 OPA -4.67 RAP 358.87 ECC 2.1495
INJ LONG INJ RT A,T_ INJ _4TH JNJ TIt4_ PO CST T|M INJ _ LAT INJ 2 LONG
108.15 271.84 79.81 5 58 20 2563._ -27.70 99.67
190.53 259.71 63.55 23 57 26 3928.6 6.80 183.74
86.45 272.21 80.50 7 26 25 2265.1 -29.49 77.79
175.12 258.82 62.49 24 43 19 3704.0 8.39 166.37
6_.06 2_3.08 82.27 8 55 10 1970.1 -34.11 55.89
160.43 256.33 59.65 1 27 51 5569.7 12.38 153.80
MI0-COUR51[ £XECUTICN ACCURACY _R_IT 0ETERMINATION ACCURACY
SGT 1786.3 S_R 442._ $63 99.9 ST _11.7 SR 399.5 SS 720.Z
_RT .0308 RRF -.02?0 RIT -.8692 CRT .7184 CRS .8102 CST .9893
S_ 1840,5 825 .0015 813 -.8692 LSA 1126.4 NSA 260.7 SSA 16.4
SGI 1786,3 SG2 442.3 THA .47 £L! 866.4 EL.2 260.4 ALF 21.51
LAUN04 DATE OEC 5 19(18 FLIGHT TINE 108.00 ARRIV4L OATE HAR 23 1969
I'_LI_X:ENTRIC CONIC
RL 147.41LAL -.00
RP IO7.65 LAP 3.38
_C 48.O_4 GL 10.48
PLAN[TC(ENTRIC CONIC
C3 64,525 _ 8.033
LNO_AZNTH LNO_ TZ_4E
20.00 4 56 49
gO.O0 _ 30 33
IOO.DO 6 32 4J
JOO.OO 23 39 22
110.00 8 7 _0
110.00 0 24 38
DISTANCE 249.562
LQ- 72.93 VL 25.O8_ GAL 11.86 k2'L _S.58 H_ 9_.77 SMA 113.02 ECC ,36180
L_P 171.71 VP 35.937 GAP -21.04 A2'P 90.52 TAL 157.24 TAP 256.00 RCA 72.13
GP -._3 ZAL 47.85 ZAP ?.87 E78 J76.58 ZA£ I50.34 £7£ 202.67 ZAC 93.58
OLA 19.76 RAL _0.05 RAO 65_.8 VIEL 13.634 PTH 2.49 _.IP 15.164 0PA -5.93
L-| TINE INJ LAT INJ _ INJ RT A$C _NJ A2'NTH _NJ T_ME. PC) (ST TIM
3172.91 -_.44 106.84 2?0.66 79.48 5 51 42 2578,9
4481.10 8._ 187.79 258.94 6_.03 23 45 14 3881.1
28?0.85 -L_.39 86,97 271.25 _0.24 7 20 31 2270.3
4259.00 10.74 170.54 258.01 61.94 24 50 21 3£59.0
2578.55 -33.38 65._ 272,15 82.16 8 50 42 1972.6
41_°45 J_,J3 J56.17 t55.45 58._B J 33 28 3529.5
OIrFERI[NTIAL CORRECTIONS
TO_ -.9541 TRA-2.2293 TC3 -.2178 _U ,I_0
ROE -._456 RRA .2114 RC3 -.0668 FAU .01_J_
rOE .8148 FRA 1.3844 gO3 -.2278 8SP 5881
BOE 1,099J BRA 2._93 BC3 .2272 FSP -_89
INC 3.4196 V! 30.225
APO 153.91 V2 35.202
£TC 166,52 (LP 7.25
NTO-_R_E E>tE.CUTZON ACCURACY
S_T 1834.6 S_ 434,4 SG3 108.3
•0_2 RRF -.0344 RI"F -,8774
1904.8 R_3 .0020 813 -.8774
S_J 1854.7 _2 4_4.0 THA .56
RAP .60 ECC 2.0619








ST 848.6 SR 392,1 SS 751,8
CRT .7227 (RS .8140 CST .9893
LSA 1171.8 MSA 256.8 5SA 16.5
ELI 899,2 £L2 255.8 ALF 20.17
367
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LAUNCH OAT__ DEC 5 1968
HELIOCENTRIC CCNIC
RL 147.41 LAL -,00
RP IO7.68 LAP 3.36
RC 46.839 GL 11.06
PLANE TOCENTRIC CON|C
C3 59.666 VHL 7.724
LNCH AZNTH LINCH TIM_
90.00 4 5| 30
90.00 22 39 14
lO0.0O 6 26 14
]OOo00 23 47 Jl
1]0.00 8 2 59
110.00 0 30 51
FLIGHT TIE I|O.OO ARRIVAL CATE MAR ?5 ]969
0ISTANCE 256.442
LOt. 72.93 VL 25.2(d3 GAL ll.35 AZL 86.57 HCA 102.00 S_4A 114.15 ECC .34683 INC 3.4316 Vl 30.?75
LOP 174.95 VP 36.089 GAP -20.04 AZP 90.7! TAL ]56.79 TAP 258.79 RCA 74.56 APO 153.74 V? 35.194
GP -.57 ZAL 47.54 ZAP 5.90 ET$ |75.36 ZAE J52.40 £TE 204.84 ZAC 95.39 ETC 166.6] CLP 5.88
0LA 20;46 RAL 20.22 RAO 6569.J V[L 13.454 PTH 2.46 VHP |2.600 0PA -3.20 RAP 2.3I ECC 1.9819
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TI_ PO CST T|N INJ 2 LAT]NJ 2 LONG
3]83.46 -26.3! 109.58 269.82 79.13 5 44 34 2583.5 -27.54 101.13
4432.65 7.48 185.03 258.I5 62.61 23 53 6 3832.6 3.75 178.34
2878.01 -28.30 87.52 270.23 79.96 7 |4 12 2278.0 -29.40 78.89
4213.32 9.27 |67.95 257.19 61.45 24 57 25 3613.3 5.38 16],32
2575.29 -33,35 65.47 271.16 82.04 8 45 55 |975.3 -34.09 36.30
4088.81 13.69 |55.g0 254.§7 58.37 i 39 0 3488.8 9.41 149.47
OIFF£R1ENTIAL CORRECTIONS
TOE -.9620 TRA-2.2182 TO3 -.2136 BAU .1796
ROE -.5140 RRA .1933 RC3 -.07J4 FAU .0|772
rOE .8570 FRA 1.4359 r(3 -.2572 8SP 6128
BE 1.0907 9RA 2.2266 B(3 .2252 FSP -317
LAUNCH DATE DEC 5 1968
HELIOCENTRIC CONIC
NIO-C._JRSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
_.T 1924.1 _ 425.4 S_,3 117.7 ST 887.1 SR 384 .O SS 785.4
RRT .0485 R_F -.0425 R,TF -.885| ERT .7277 CRS .818! CST .9893
S_ i970.6 _3 .0026 RI3 -.885! LSk I2|9.6 NSA 752.I 5SA 16.5
•_| 19'24.2 ._2 424.8 THA .65 EL1 933.7 EL2 250.2 ALF 18.90






C3 55.228 VHL 7.432
LN(_ A_TH LNC, 71,E
m.oo 4 43 38 -_i!_
90.00 2_ 48 3 5._
]OO.00 6 19 19 -28.20
1130.OO 23 55 3 7.75
110.00 7 57 48 -33._
J10.00 0 _ 59 12,_
OIFFERF..NTIAL CORRIECTION5
T_ -.970| TRA-2.2046 T(3 -.2074 BAU .|630
R_E -.4833 RRA .1760 RC3 -.0759 FAU .01855
FOE .9033 FRA 1.4907 F(3 -,L_08 8SP 6379
80E 1.0838 BRA Z.2116 8C3 .2208 FSP -347
-.00 LOI. 72.93 VL 25.475 GAL 10.85 A2'I,. 86.56 PICA 105.24 SblA 115.23 ?CO .33261 IN( 5.4438 vl 30.?25
3.32 LCP i78.19 VP _.231 _kP -19.O6 _2P g0.91 TAL 156.38 YAP 261.6Z RCA 76.9I APO 153.56 v? 35.1B4
11.67 GP -.6I IlL 47._ ?lP 4._ ET$ 173.27 Z_E 154.56 ETE 207.42 ZAC 97.19 ETC 166.69 CLP 4.49
0LA 21.16 RAL 20.34 RAD 65_3.0 V_L 13._9 PTH 2.43 VHP 12.053 OPk -2.47 RAP 4.O1 ?CO 1.9089
L-i TU4E iNJ I._T INJ LONG INJ RT AS_ INJ AZt4TH iNJ fi_ PC) CST TIM INJ 2 LATINJ 2 LONG
3|9_.D_ 110._ LPeS._0 78._ 5 _ 53 2595.0 -27.45 101.96
4383.20 182.23 _37.33 6_._6 24 I 6 3783.2 2.16 175.57
2886.50 88.14 _69.14 79.65 7 7 25 _86.5 -29.34 79.5_
4166,95 165.33 256.3_ 61.04 25 4 30 3566,9 5,83 158.75
2578,37 6_.70 270,11 81._0 B 40 46 1978.4 -34.08 56.54
4047.84 153.64 253.68 57.82 I 44 27 3447.8 7.88 147.23
MI0-CCUR_E EXECUT|OI ACCURACY ORBIT DETERNIN.4T|CN ACCURAC_
_K,T 1_94.1 _ 415.6 SG3 127.9 ST 926.5 SR 373,2 SS 821.2
_T .O_l_Z _" -,OHI RTF -.8924 CRT .7331 CRS .8224 CST .9894
ZOOS.9 R_3 .0032 R|3 -.8924 LSA 1269.7 NSA 247.0 SSA 16.5
_1 1994._ S(,2 414.8 THA .73 ELI 969.4 EL2 243.9 aLr 17.69
LAUNCH 0ATE 0EC S 1968 FLIGHT TIME 114.00 ARRIVAL _ATE MAR ?9 1969
HELIOCENTRIC CONIC
RL 147.41 LAL -.0_
RP 107.74 LAP 3.28
RC 44.782 GL 12.29
PLAN_TOCENTRIC CON|(
C3 51.179 VHL 7.154
LN(.H AZNTH LN_H Tll_
9(3.00 4 35 9
90.00 22 57 4
|DO.DO 6 11 53
100.00 O 6 56
llO.O0 7 52 15
llO,OO 0 43 4
DIFFERENTIAL CORRECTIONS
TOE -.9790 TRA-2.I_7
ROE -.4534 RRA .1595
F0E .9542 FRA 1.5493
_OE 1.0789 EkRA 2.1945
0ISTAN(£ 270.O0_
LOL 72.93 VL 25.676 GAL 10.38 AZL 86.54 HCA 108.47 S/4k 116.27 ECC .31911 INC 3.4565 Vl 30,725
LOP 181.43 VP 36.363 GAP -18.14 AlP 91.10 TkL 156.01 TAP 264.48 RCA 79.17 APO 153.37 V? 35.174
GP -,65 ?AL 47.09 ZAP 3.15 ETS 169,14 ZAE 156.80 ETE 210.54 Z4C 98.97 ETC 166.76 CLP 3,08
OLI 21.86 RAL 20.41 RAO 6568.9 VEL 13.135 PTH 2.40 VHP 11.523 DPA -1.76 RAP 5.69 ?CO 1.8423
L-I TIN_ IN] LAT IN] LONG IN] RT A_ IN] AZNTH IN] TIN_ PO (ST TIN IN] ? L_T IN] 2 LONG
3207.86 -25,98 111.29 267.53 78.33 5 28 36 2607.9 -27.33 102.89
4332.65 4.31 179.39 256.56 61.99 24 9 17 3732.7 .53 172.75
2895.90 -28.08 88.81 267.99 79.31 7 0 9 2295,9 -29.27 80.?1
4119.84 6,19 162.72 255.53 60.70 I 15 36 3519.8 2.23 156.16
2581.92 -33.29 65.9? 269.00 81.75 8 _5 17 1981.9 -34,07 56.82
4006.59 10.7! 151._9 252.79 57.34 1 49 51 3406.6 6.33 145.04
MIO-CCUR_ EXECUTION ACCURACY ORB|T OETERt4INATION ACCUR_C_
TC3 -.1991 8AU .1469 _T 2(]64.7 _ 405.0 _3 139.1 ST 967.4 SR 365.5 SS 859.4
RE3 -.0804 FAU .01947 RRT .0689 _ -.0604 RTT -.8992 CRT .7392 CRS .8270 CST .9896
FC3 -.3294 BSP 6£27 S_ 2104.1 R23 .0040 R13 -.8992 LSA 1322.8 NSA 241.? SSA 16.5
8C3 .2147 FSP "381 ,._1 ;_064.9 .e'_2 404.0 THA .BO ELI 1006.8 EL? _36.5 ALF 16.54
;LAUNCH OAT? DEC 5 1968 FLIGHT TII, I£ 116.00 ARRIVtL 0ATE HAR 31 1969
HELIOCENTRIC CONIC
RL 147.41 L_L -.00
RP 107.77 LAP 3.22
RC 43.971GL 12.93
PLANETOCENTRIC CONIC
C3 47.488 VHL 6.891
LNO4 A_TH LNCH TINE
90.00 4 25 38
90.00 _3 6 21
lO0.O0 6 3 56
100.00 0 15 " I
110.00 7 46 _0
110.00 0 49 6
01STANCE 276.796
LCL 72.93 VL 25.863 GAL 9.93 AZL 8_.53 PiCA 111.70 S_4A 117.26 ECC .30631 IN( 3.46_6 Vl _O.225
LCP 184.67 VP 38.485 GAP -17.24 AZP 91.28 TAL I55.68 TAP 267.38 RCA 81.34 APO 153.18 V? 35.164
GP -.70 ?AL 46.96 ZAP J._ ETS 138.18 ZAE 159.08 ETE 214.39 ZAC 12_3.73 ETC 166.81CLP 1.65
OLA _2.56 RAL _0.42 RAO 65_.8 VEL 12.994 PTH 2,57 VHP 11.010 OPA -! .06
L-I TIN_ _NJ I.AT IN] LONG IN] RT A_C XNJ AZ_TH |NJ HNE PO (ST TIN
32_.27 -23.78 112.30 _v6,_O 77.86 5 19 40 2622.3
4280.87 2.65 176.49 255.78 61.80 24 17 42 3680.9
2_O6.42 -27.95 89.56 26_.79 78.94 6 52 22 2_06.4
4071._6 4._h_ 160.07 254.?0 60.43 I 22 53 3472.0
2_6.05 -33.25 6_.29 267.85 81,56 8 29 26 1986.0
3965.10 9.18 149.16 251.89 56.93 I 55 11 3365.1
OIFFER_NTIAL CORRIECTIOI$
TOE -.9884 TRA-2.1?04 T(3 -.1882 B_J .1310
-.4245 RRA .1438 R(3 -.0847 FAU ,0L_49
FDE 1.Oi03 FRA 1.6121F(3 -.3736 88P 6873
8OE 1.O7_7 _RA 2.1752 BC3 .2064 FSP -418
_IIO-r.X:X_IE EXECUTION ACCURACY
SGT 2133.6 _ _93.6 S(,3 151.6
RRT .0801 _ -.0701 RTF -.9056
_._ 2171.6 I_3 .0050"R13 -.9056
._1 2135.9 SG2 392.3 THA .88
RAP 7.36 ?CO 1.7815








ST 1009.5 SR 355,1 SS 900.2
CRT .7457 CR5 .8318 CST .9897
LSA 1378.4 MSA 234.9 SSA 16.5
EL1 1045.4 EL2 _28.4 ALF ]5.45
_68
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LAUNCH OATE DEC 5 1966 FLIGHT TIME 118.00 ARRIVAL DATE APR 2 1969
HELIOCENTRIC CONIC DISTANCE 283.594
RL 147.41 LAL -.DO LOL 72.93 VL 26.038 GAL g.$D AZL 86.52 HCA 114.93 SNA 118.2t ECC .2g420 tNC 3.4833 VI 30.2Z5
tip 107.60 LAP 3.16 LOP 187.g0 VP 36.599 GAP -16.37 AZP 91.47 TAL 155.39 TAP Z?0.32 RCA 83.43 APO 152.gg V2 35.i53
RC 43.319 GL 13.59 GP -.76 ZkL 46.87 ZkP .76 ETS 106.12 Zk[ 161.35 ET[ 219.22 ZAC 102.47 ETC 166.85 CLP .20
PLAN(TOCENTR|C CONIC
C3 44.126 VI,4L 6.645 DLA 23.25 RAL 20.36 RAD 6561.7 V(L 12.8_t PTH 2.34 VHP 10.514 DPA -.37 RAP g.DD ECC 1.T262
LNCH AZNTH LNCH Tit( L-I TIN[ INJ LAT |NJ LONG INJ RT ASC |NJ AZHTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG
gO.O0 4 16 $ 3236.62 -25.54 113.44 266.01 77.34 S 10 0 2636.6 -27.03 105.09
go.o0 23 16 0 4227.65 .93 173.32 235.00 61.70 24 2( 26 3627.7 -2.86 t66.89
100.00 3 55 22 2918.27 -27.7g 90.41 265.54 ?$.52 6 44 0 2318.3 -2g.Dg 81.85
100.00 0 23 16 4023.23 2.94 167.36 253.88 60.24 1 30 19 3423.2 -1.04 t50.861
110.00 7 40 1 2590.66 -33.20 66.64 246.66 61.35 8 23 12 ig90.9 -34.04 57.52
110.00 0 55 7 3923.39 7.62 146.93 250.99 56.58 2 0 30 3323.4 3.17 140.67
DIFFERENTIAL CORRECTIONS MID-COURSE E](ECuTION ACCURACY QRBZT DETERM|HATION ACCURACY
TDE -.9955 TRA-2. t723 TC3 -.1726 BAU .1146 3GT 2224.7 S_ 381.3 SG3 165.3 ST 1054.3 SR 343.8 S| 943.9
RD_ -.3963 RRA .1285 RC3 -.0689 FAU .02165 RRT .0880 RRF -.0815 RTF -.9119 CRT .7488 CRS .9371 CST .gsgo
FOE 1.0723 FRA 1.6796 FC3 -.4243 BSP 7162 _ 2257.2 R23 .D012 R13 -.9119 kSk 1437.8 MSA 230,g SSA 16.3
BIDE 1.0713 BRA 2.1763 B¢3 .1942 FSP -459 _| 2225.0 $G_ 379.7 THA .89 _LI 1086.? £L2 22|.! ALF 14.33
LAUNCH OAT[ DEC 5 1_ FLIC_4T TIN( 120.00 ARR_/AL OATE APR 4 1969
HELIOCENTRIC CONIC OISTANC[ 290.393
RL 147.41 LAL -.00 LOt. 72.93 VL 26.Z01GAL g.09 A2L 86.50 H(A 118.16 |HA 119.11ECC .26277 INC 3.4978 Vt 30.225
Re 1DT.IL& LAP 3.08 LOP 195,13 VP _.704 GAP -13,52 AZP 9|.63 TAL 155.13 TAP 273.29 RCA 85.43 APO 132,79 V2 35.141
RC 42.834 GL 14.26 GP -.82 ZAL 46.6& ZAP 1.52 [TS 34.10 ZkE 163.54 ETE 225.37 EAT I04,1? ETC 166.86 CLP -1.28
PLAI_TO(ENTRIC CONIC
C3 41.0G5 VHL 6.408 DLA 23,93 RAL 20.29 RAD 69(kl.6 VEL 12,745 PTH 2.32 VHP 10,033 OPA .29 RAP 10,62 ECC 1.6758
LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LCI4G |NJ RT A$C INJ AZIdTH |NJ TIME PO EST TIN |NJ 2 LAT |NJ 2 LONG
90.00 4 5 10 3237.34 -25.26 114.74 263.66 76,75 4 69 27 2657.3 -26.63 106.42
90.00 23 26 8 4172.89 -,IN 11'0.46 254,23 6t.69 24 35 4| 3572.7 -4.62 163.81
100.00 5 46 6 2931.73 -27.60 91.36 254,25 ?$;05 6 36 1 2331.7 -28.97 82.83
100.00 0 31 46 3973.54 1.26 154.N 253.08 10.13 ! 3? 59 33?3.5 -2.?2 148.13
110.00 7 33 16 2596.32 -33.14 67.06 215.43 81.10 6 16 34 1994.5 -34.02 5?,96
110.00 I 1 7 3881.51 6.03 144.71 250,11 36,29 2 $ 48 3281.5 1.59 138.48
DIFFERENTIAL CORREETION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
T0i[-1.0059 TRA-Z.lZ41 TC3 -.1540 BAU .0967 SGT 2272.9 _ 368.6 _3 180.4 ST 1094.3 SR 331.8 $3 990.1
RDE -.3161RRA .1t53 RC3 -.0929 FAU .02293 RRY .1066 RRF -.090_ RTF -.9178 CRT .7395 CR$ .84|0 CSY .9901
FOE 1.1405 Fitk 1.7519 FC$ -.4833 BSP 7433 $_ 2302.6 R23 .0063 R13 -.9178 L|A 1496.2 MSA 2|1.4 $$A 15.3
BOE i.07|5 BRA 2.1272 B¢$ .1799 FSP -507 $G_ 2273.2 SG2 364.6 THA .98 ELI 1t24.0 EL2 210.I ALF 13.45
LAUNCH DATE DEC 5 19_8 FLIGHT T|ME 122.00 ARRIVAL DATE APR 6 196R
HELIOCENTRIC CONIC
RL 147.41LkL -.00
RP 107.67 LAP 3.00
RC 42.524 GL 14.95
PLAMETOCEHTRIC CONIC
C3 30.284 VHL 6.107
LI_H AZMTH LNCH TIME
90.OO 3 55 15
90.00 23 35 56
100.00 5 36 13
100.00 D 40 35
110.00 7 26 10
110.00 1 7 8
DIFFERENTIAL CORRECTIONS
TDE-t.0175 TRA-2.0994 TC3 -.1342 BAU .0847
RDE -.3428 RRA .1024 RC3 -.0967 FAU .02433
FDE 1.2176 FRA 1.8313 FC3 -.5503 $$P 7663
BOE 1.0737 BRA 2.1019 BC3 .1654 FSP .-557
DISTANCE 297,191
LOt. 72.93 VL 26.352 GAL 0.70 AZL 86.49 HCA 12|.36 SNk 119.97 ECC .27198 |NC 3.5131 Vl 30.225
LOP 194.36 VP 36.001 GAP -|4.7| AZP 91.93 TAL 134.92 TAP _76,30 RCA 07.34 kPO 152.00 V2 35.129
GP -.go ZAL 46.87 ZAP 2.93 [T$ 19.23 ZA[ _63.54 ETE 233.29 ZAC 105,05 ETC 165.$1CLP -2.7t
DLA 24.64 RAL 20.15 RAD 6368.3 Vl_L 12,633 PTH 2.29 VHP 9,566 DPA .93 RAP 12,21 ECC 1.6301
L-| TIME |NJ CAT |NJ LONG ZNJ RT A$C |NJ AZMTH INJ T|l,4_ PO CST TIM |NJ 2 LAT |Nd 2 LONG
327g.08 -24.gl 116.23 262.26 76,08 4 47 54 267g.1 -26.58 107,96
4115.52 -2,69 J67o27 235,52 6t,60 24 45 3i 3515.5 -$.44 160.59
2947.11 -27.38 g2.45 262.91 77.52 G 25 20 2347.1 -28.$3 13.g5
3922.73 -.46 151.67 252.29 60.11 1 4_ 50 3322.7 -4.44 145.33
2603.13 -33.07 67.59 254.17 00.61 6 9 33 2003.1 -33.99 50.47
3839.47 4.45 142.50 249.23 56.07 2 |t 7 3239.5 -.03 156.29
MID-COURSE EXECUTtC_ ACCURACY ORB|? _£TERNINATXON ACCURACY
SGT 2343.1 |DR 354.9 $63 1g7.5 ST it40.0 SR 319.0 $$ 1040.0
RRT .|151RRF -.|007 flTF -.923| CRT .7673 CR$ .$474 C|T .9904
2369.9 R23 .0080 R13 -.9231 LSA t561.5 MSA 214.0 $$A 16.2
SGI 2343.5 $62 352.5 THA 1.02 ELl 1166.8 EL2 lg9.g ALF 12.4g
LAUNCH DATE DEC 5 1968 FLIGHT TIME 124.00 ARRIVAL DATE APR 8 1959
HELIOCENTRIC CONIC
RL 147.41LAL -.00
RP 107.91 LAP 2.90
RC 42.392 GL 15,66
PLAN[TC(ENTRIC CONIC
C3 35,758 VHL 5.980 25.34 RAL
LNCH AZMTH LI_H TIME
90.O0 3 40 1
90.00 23 40 39
100.00 5 25 26
tOO.DO 0 49 51
110.00 T 18 35
110.00 1 13 11
DIFFERENTIAL CCIRRECTION$
TDE-l.O2gl TRA-2.0720 TC5 -.1106 BAU .0713
RDE -.3172 ERA .0906 RC3 -.1002 FAU .0_590
FDE 1.3035 FRA 1.9174 FC3 -.6271 BSP 7899
BD[ 1,0769 BRA 2.0739 BC3 .1492 FSP -614
DISTANCE 303.986
LOL 72.93 VL 26.493 GAL 8.33 AZL 86.47 H_A t24,61 $MA 120,78 ECC .26183 IN(:: 3.5295 Vl 30,225
LOP 197.59 VP 36,890 GAP -13.92 AZP 92.01 TAe_. 154.74 TAP 279.35 RCA 89.16 APO IS2,40 V2 35.117
GP -.98 ZAL 46.94 ZAP 4.45 ET$ 14.24 ZAE 167.23 ETE 243.40 ZAC 107.49 _TC 166.92 CLP -4.54
DLA 19.96 RAO 6568.4 VlEL 12.535 PTH 2.27 VHP 9.119 DPA 1.54 RAP 13.77 ECC 1.5885
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST T|N |Nd 2 LAT INJ 2 LONG
3304.71 -24.48 117.99 260.80 75.30 4 3_ 5 2704,7 -26,26 109.77
4055.4_ -4.61 163.90 252.84 62.05 24 56 15 3455.4 -$.32 157.18
2964.62 -27.12 93.70 261.53 76.g! 6 14 51 2364.$ -28.65 85.23
3870.52 -2.23 149.00 251.55 60.15 I 54 21 3270.5 -6.19 142.44
2610.83 -32.99 68.17 262.88 60.48 $ 2 6 2010.8 -33.95 59.07
579T.28 2.$5 140.29 248.36 55.62 2 16 29 3197.3 -1.65 134.09
HID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT_ON ACCURACY
5_T 2411.4 SGR 340.5 $G3 216.1 ST 1186.0 SR 505.3 S| 1095.2
RRT .1272 RRF -.1109 RTF -,9282 CRT .7752 CR$ ,8528 CST .9907
sGB 2435.3 R23 .DOg7 R13 -,9282 LSA 1629.8 NSA 206.5 S_k 16.0
501 2411.8 $G2 357.7 THA 1.05 ELI 1210.0 EL2 189.0 ALF _1.57
369
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69
LAUNCH CAT£ CEC 5 I968
HELIOCENTRIC CONIC
RL ]47.41 LAL -.00 LOL 72.95 VL
RP J07.95 LAP 2.80 LOP 200.81VP
RE 42.442 GL |6.38 GP -],08 ZAL
PLANE TC'_ENTRIC CONIC
C) )3.468 VHL 5.785 CLA 26.09 RAL
LNCH AZMTH LNCH TIM_ L-I TIM_
90.00 3 25 2 9995.65
90.00 0 5 39 3991.04
100.00 5 ]9 40 2985.40
100.00 O 59 42 3_16.59
110.00 7 10 32 26]9.77
110.OO ! J9 20 9754.99
OIFFERENTIAL CCRR_CTIONS
TCE-].Oil9 TRA-2.0424
R_£ -.2923 RRA .0799
FOE ].4000 FRA 2.0116
BOE |.OB]5 BRA 2.0440
LAUNCH CATE OEC 5 l_:_
HELIOCENTRIC CCNIC
RL 141.4| LAL -.0(_
RP ]07.99 LAP 2.69
RC 42.67I GL |7.IJ
PLANETOCENTRIC CONIC
C3 31.395 VHL 5.60]
LNCH AZMTH LNCH TI_
90.00 3 7 3J
90.00 0 20 53
100.00 5 0 42
I00.00 ] JO 23
]]0.00 7 ! 59




FOE ].5087 FRA 2.JI49
60E 1.O875 BRA 2.012!
FLIGHT TIME ]26,00 ARRIVAL GATE APR _0 1969
TC9 -.0899 BAU .0595
RC3 -.1099 FAU .02764
FC9 -.715] BSP 8122
BC3 .133] FSP -677
CISTANCE 3J0.774
26.623 GAL 1.98 AZL 86.45 HCA 127,83 S/AA I2].55 ECC .E_229 IN( 3.5473 V! 30.?25
96.972 GAP -]9.15 AZP 92.]8 TAL 154.60 TAP 287.43 RCA 9_.R8 APO !52.2! V2 35.]O5
47.07 ZAP 6.03 ETS ]J.B9 ZAE 16_.45 ETE 255.82 ZAC 109.09 ETC X66.93 CLP -§.93
19.72 RAG 656_.3 VEL ]2.449 PTM _.25 VHP _.6#_ OPA ?.]? RAP ]5.29 ECC !.550_
INJ LAT INJ LONG INJ RT A._ INJ AINTH INJ TIME PO CST T;M INJ _ LAT INJ 2 LONG
-29.99 120.09 259.2B 74.39 4 _ )7 2795.7 -25.84 ]]].94
-6.66 ]60.27 252.22 62.4! I 12 11 3991._ -10.30 159.49
-26.79 95.15 260.I! 76.22 6 3 26 _3_5.4 -2_.42 86.72
-4.06 ]46.09 250.B0 60.36 Z 3 !_ 3Z26.5 -7.97 139.43
-32.88 68.85 261.5_ 80.09 7 54 _2 E0i9.8 -39.90 59.76
1.29 J96.08 247.5| 95.84 Z 2] 55 9]54.9 -9.26 ]]1.87
MIO-CCURSE £_ECUTION ACCURACY 'SRBIT CETERMINATION ACCURACY
5(,r 2478.0 _ 325.4 SG9 297.0 ST ]23_.7 SR 29(3.7 SS !154.0
RRT .I_8 RRF-.|_2 RTF -.9929 CRT .T833 CRS .8582 CSr .9911
SOB 2499.3 _3 .OJJ6 R]9 -.99_9 LSA 170].8 MSA ]98.9 5SA J5.7
•%| 2479.4 SG2 3L:>'Z.2 THA |.06 EL! 1254.0 EL2 ]77.7 ALF 10.68
FLIG_7 T;ME 12_.O0
OIST_NCE 3|7.554
ARRIVAL CAIE APR i2 ]969
LOL 72.93 VL 26.744 GAL 7.65 AZL 86.49 HCA |3].05 S.MA JL'2.27 ECC .24935 INC 3.5666 VJ 30.Z25
LOP _04.03 VP 37.048 GAP -]_.4| AZP 9_.34 TAL 154.49 TAP 2_5.54 RCA 92.52 APO J52.03 VZ 35.092
GP -1.|9 7AL 47.24 7AP 7.67 ETS J0.60 ZAE 169.05 ETE 269.91 ZAC 110.64 ETC ]66.94 CLP -1.58
OLA 26.72 RAL 19.44 RAD 656_.3 VEL I2.360 PTH 2.23 VMP 8.265 CPA 2.6_ RAP ]6.77 ECC 1.5!67
L-I TIME INJ LAT INJ I__ INJ RT AS_ .N_T,AS'MTH INJ TIME i_O CST TIM INJ 2 LAT INJ 2 LONG
33N_4_ -23.19 1L_.69 252.66 73.28 4 } 46 2?74.5 -25.26 I14.64
39_0! -8.87 156,23 25|.70 63.00 J _6 _9 3_20.0 -1Z.43 149.36
_O9.6_ -26.39 96.83 258,_ 75.42 5 50 52 E409.6 -28.J3 88.46
3760.10 -5.95 J4E.9! 250.I2 60.65 2 !3 3 3160.j -9.82 136.26
2630.I1 -92.76 69.63 260.26 79_64 7 45 49 L_O3.P=1 -33.64 60.56
3712.37 -.40 135.86 246_68 55.82 2 27 2_ 3112.4 -4.88 ]29.6=
MIO-COUR._4E _IECUT_ON ACCURACY ORBIT CETER_41NATION ACCURACY
TC3 -.0547 BAU .050] .S_T E542.6 EK,R ]09.4 Sf,,3 260.3 ST JAB0.] SR 275.2 SS I2] 7.7
RE3 o,]061FAU .02958 RRT .1490 RRF -.|279 RTF -.9379 CRT .7919 CR5 .863A CST .99!A
FC3 -.8157 BSP 8323 .S.C.B2561.4 R29 .0|40 R19 -.9973 LSA 1777.7 MSA 19].3 SSA 15.4
BC3 .|i93 F_ -747 S(.1 2549.0 _2 _05.9 THA I .05 EL! I298.8 EL2 165.9 _LF 9.8Z
LAUNCH 0ATE CE.C 5 1968 FLIGHT TIME 130.00 _RRIVAL GATE APR 14 J969
HELIOC£NTRIC CONIC 0ISTANCE 3_4.)24
RL ]47.41 LAL -.00 LOt. 72.93 VL _6.856 GAL 7.93 AZL B6.41HCA ]34.26 SMA ]22.95 ECC .2349F INC 3.5879 VJ 30.??5
RP ]08.09 LAP 2.57 LOP 207.25 VP 97.]16 GAP -11.70 AlP 92.51 TAL ]54.43 TAP 288.69 RCA 94.06 _PO !5j.84 V2 35.080
RE a].078 GL ]7.87 GP -].33 ZAL 47.46 7AP 9.97 ETS 9.85 ?AE ]69.00 ETE 284.09 ZAC |12.14 ETC ]66.95 CLP -9._8
PLAMETOCENTRIC CONIC
C3 29.52J VHL 5.43_ CLA 27.4] RAL 19.|0 RAG 6568.2 VEL I2.2_4 PTH 2.2] VHP 7._59 _PA 3.J6 RAP I8._2 ECC J.4858
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ, A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG
90.00 2 45 4I 3427.07 -L:_?.I2 ]26.]8 255.88 _|.85 3 42 48 2827.1 -24.39 I]8.24
90.00 O 40 4 3836.54 -II.42 ]5].42 251.35 63.9] I 44 1 3236.5 -14.8] 144.4]
!00.00 4 46 ]0 303_.68 -25.87 98.84 257.13 74.48 5 36 48 2438.7 -27.75 90.54
100.00 ] 22 16 3700.]6 -7.94 139.57 249.5! 61.09 2 23 57 3100.2 -I].79 132._4
110.00 6 52 54 2642.06 -32.6I 70.53 258.94 79.|3 7 36 56 2042.1 -39.76 6J .49
lID.DO | 32 Z 3669.53 -2.04 J39.62 245.88 55.87 2 39 |1 3069.5 -6.50 !27.38
DIFFERENTIAL CORRECTIONS MI0-COURS£ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC Y
TOE-].O636 TRA-].97_ TC3 -.01BO BAU .0433 SGT 2599.2 _ 292.6 503 2_6.3 ST 1324.0 5R 258.5 55 ]685.A
ROE -.2442 RR_ .0622 RE3 -.1083 FAU .O3184 RRT .155| R_ r -.13|8 RTF -.9416 CRT .7985 CRS .8682 CST .99]7
FOE ].6296 FRA 2.Z?65 FC3 -.9336 BSP 8593 S_ 2615.6 R_3 .0163 RI3 -.9416 LSA I_SA.J MSA ISA.] SSA ]5.0
BOE 1.O913 BRA 1.974_ BE3 .]09_ FSP -829 SGZ 2599.6 S_ 289.0 THA 1.01 ELI 1340.2 EL2 159.7 ALF 8.9_
LAUNCH GATE 0_C 5 |968 FLIGPIT TIME |32.00 ARRIVAL _ATE APR J6 I969
HELIOCENTRIC CONIC DISTANCE 33! .0B2
RL I_7._| LAL -.00 LOL 72.95 VL 26.960 GAL 7.04 AZL 86.39 H_A ! 37.48 SHA I23.59 ECC .22716 INC _.6I! 7 vI ]O.?_5
RP 108.07 LAP 2.44 LOP 2]0.46 VP 37.179 GAP -11.00 AZP 92.66 TAL 154.39 TAP 29J._6 RCA 95.5] APO ]51.66 V2 35.067
RC 43.658 GL J8.63 GP -1.48 ?AL 47.72 ZAP 1I.I4 £TS 9.42 ZAE ]68.38 ETE 296.73 7AC J13.58 ETC 166.97 CLP -11._4
PLANE TOCENTRIC CONIC
C3 _7.833 VHL 5.276 OLA 28.]0 RAL I8.7_ RA0 6_68.| V_L _2.2J5 PTH _.]9 VHP 7.468 OPA 3.EJ RAP 19.61 ECC ].45g!
LNCH AZMTH LNCH TIHE L-I TIME INJ L_T INJ LONG INJ RT AS4C INJ AZMTH INJ TIME PC) CST TIM IN] Z LAT INJ _ LONG
90.00 2 I20 35J7.66 -213.08 |32.04 253.68 69.6] 3 10 38 2917.7 -2_.68 124.33
90.00 J JO 45 3716.52 -I4.90 144.33 251.45 65.64 2 I2 4] 3116.5 -!8.07 137.O8
!O0.00 A 29 24 _O74.69 -25.|9 1OJ.90 255.54 79.36 5 _ 39 247A.7 -_7.23 93.09
]00.00 I 36 2 3634.72 -10.O7 139._1 249.00 6J.7I 2 _6 36 3034.7 -J9.77 129.05
lJ0.O0 6 43 I2 2655.93 -32.43 71.57 257.60 7_.54 7 27 ?B L_55.9 -33,67 62.56
IlO.OO ! 38 43 3626.26 -3.69 I3J.36 245.12 55.99 2 39 lO 30_6.3 -8.13 175.09
OIFFERIENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-I.0764 TRA-1.9375 TC_ .0|71 BAU .0416 S_T 2656.5 S(.R _75.| S_3 315.5 ST 1370.7 SR 240.6 S5 !360._
ROE -.2_07 RRA .0553 RE9 -.1]04 FAU .0342B RRT .1584 RRF -.J316 RTF -.9454 CRT .8054 CRS .8725 CST .99Z]
rOE 1.7683 FRA 2.3512 FC3-1.0662 BSP 8774 _ 2670.7 RE3 .13200 R]3 -.9454 LSA 1937.8 MSA J76.9 55A !4.5
6OE I.Dg_B BRA ].9_gg3 _C_ .lilt F._P -917 SG! 2656.9 SG2 271.5 THA .95 EL! ]984.5 EL2 J4J.2 ALF _.!3
370
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4, 1968-69
LAUNCH OATE CEC 5 1966 FL[GHT TIME J34,00 ARRIVAL CATE APR 18 1969
HELIOCENTRIC CONIC
RL 147.41 LAL -.00
RP 108.11 LAP 2.30
RC 44.405 GL 19.41
PLANE TOEENTRIC CONIC
C3 26.}15 VHL 5.130
LNCH AZMTH LNCH TIME
84.55 O 54 26
95,45 2 Z4 58
IO0.O0 4 9 2
I(30.00 I 53 4
110.00 6 38 49
110.00 1 45 46
OISTANCE 33T.826
LL"L 72.93 VL 27.055 GAL 6.76 AZL 86.36 HCA 140.69 SMA 124.18 ECC .21988
LOP 213,67 VP 37.236 GAP -10.33 AZP 92.82 TAL J54.38 TAP 295.07 RCA 96.H8
GP -1.67 7AL 48.02 ZAP 12.98 £TS 9.20 ZAE 167.38 ETE 306.97 ZAC 114.96
CLA 28.79 RAL 18.3! RAC 6568.1 VEL 12.|53 PTH 2,18 VHP 7.091 CPA 3.99
L-I TIME INJ LAT INJ LONG INJ RT ASE |NJ A2'MTH INJ TIME PO CST TIM
3749.67 -18.26 J48.28 251.45 67.34 I 56 56 3149.7
3456.64 -18.24 126.80 251.44 67,33 3 22 35 2856.6
3122.17 -24.23 104.50 253.83 71.94 5 1 4 2522.2
3559.38 -12,47 131.58 248.65 62.61 2 52 23 2959.4
2671.99 -]2.L_O 72.77 256.27 77.86 7 17 21 2072.0
3582.33 -5.36 129.06 244.40 56.19 2 45 28 2982.3
OIFFERENTIAL CORRECTIONS
TOE-1.0856 TRA-1.8952 TC3 .0593 6AU .0446
ROE -.1971 RRA .0501 RE3 -.I122 FAU .037I!
FOE 1.9238 FRA 2.4865 FC3-1.2209 BSP 9019
BOE 1,1034 BRA 1.895@ BE3 .1269 FSP -1021
MI0-COURSE EXECUTION ACCURACY
`%r 2703.3 _ 256.5 ,`%3 348.I
RRT .1527 R'_ -.1227 RTF -.9491
,%0 2715.5 _3 .0238 R13 -.949!
,%1 2703.6 S_2 253.5 THA .84
INC 3.6385 Vl 30.225
APO 151,A9 V2 35.053
ETC 167,00 CLP -12.8_
RAP 20.94 ECC 1.4}31








ST 14_.6 ,SR 221.0 SS 1439.8
CRT .8106 ORS .8756 CST .9924
LSA L_321.9 MSA 170.3 SSA 13.9
EL| 1424,0 EL2 128.4 ALF 7.29
LAUNCH DATE OEC 5 1968 FLIGHT TIHE 136,00 ARRIVAL OATE APR 20 1969
HELIOCENTRIC CONIC
147.41LAL -.OO
RP 108.15 LAP 2.16
RC 45.309 GL _.21
PLANE TC_CENTR_ C CONIC
C} 24.956 VHI. 4.996
LNCH A_TH LNCH TIME
81.40 0 27 27
98.60 2 48 17
lOO,OO 3 40 26
IOO.00 _ 17 58
lIO.O0 6 21 }5
110.00 1 53 19
O!STANCE 344.555
L(_ 72.93 VL 27.143 GAL 6.50 AZL B6.33 HCA 143.90 _A 124.74 ECC .21311 INC 3.6693 Vl 30.225
LOP 216.88 VP 37.287 GAP -9.67 AZP 92.97 TAL 154.40 TAP 298.30 RCA 9H.16 ARC) 151.32 V2 35.040
GP -1.9(] 2AL 48.36 ZAP 14.92 ETS 9.15 74£ 166.18 ET£ 314.81 ZAC 116.26 ETC 167,05 CLP -14.80
0LA 29.49 RAL I7.85 RAD 6568.0 VEL I2.097 PTH Z.17 VMP 6.728 0PA 4.30 RAP 22.22 ECC 1.4107
L-I TIME INJ LAT INJ LOMC, INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3817.48 -19.02 153.62 250.3I 67.03 1 3| 5 3217.5 -21.97 146.09
336E.65 -19.01 120.21 250.30 67.02 3 44 19 2762.6 -21.96 112.69
3195.69 -22.59 109.34 251.81 69.89 4 33 42 2595.7 -25.13 101.46
3459.67 -15.5I 125.74 _48.64 64.12 3 I5 38 _59.7 -I8.87 118.55
2690.75 -31.93 74.17 254.92 77.08 7 6 26 2090.7 -33.37 65.23
3537.37 -7.05 126.68 243.73 56.47 2 52 16 2937.4 -II.41 120.30
ORBIT DETERMINATION ACCURACY
ST 1452.1SR 199.6 SS 1526.1
CRT .8136 CRS .8768 CST .9928
LSA 2109.6 MSA 164.2 SSA 13.I
ELI 1461,_ EL2 115.4 ALF 6.42
OIFFERENTIAL CORRECTIONS
T02-1.0938 TRA-I.8500 TC3 .1039 8AU .0514
ROE -.1733 RRA .0466 RE3 -.1139 FAU .04030
FOE 2.1007 FRA 2,6360 FE3-1.3980 B8P 9243
80£ 1.1075 BRA 1.8506 B(3 .1542 FSP -1137
MID-fOURS( EXECUTION ACCURACY
SGT 2743.4 SGR 237.I SG3 384.6
RRT .1349 RR$" -.1009 RTF -.9525
568 27S3.7 R_3 .0288 RI3 -.9525
`%1 2743.6 `%2 234.9 THA .67
LAUNCH OATE DEC 5 1968 FLIGHT TIME 138.00 ARRIVAL DATE APR 22 1969
HELIOCENTRIC CONIC
RL 147.41LAL -.DO
RP 108.19 LAP 2.01
RC 46.364 GL 21.03
PLANETOCENTRIC CONIC
C3 23.747 VHL 4.873
LNCH AZMTH LNCH TIME
79,06 0 7 31
100.94 3 4 13
79.06 0 7 31
1OO.94 3 4 13
110.00 6 9
1|0.00 2 1 35
OISTANCE 351.268
LOt. 72.93 VL 27.224 GAL 6.26 AZL 86,29 HCA 147,I0 SMA 125.26 ECC .20684
LOP 220.09 VP 37,334 GAP -9.04 AZP 93,11 TAL 154.44 TAP 301,55 RCA 99.35
GP -2.18 ZAL 48.74 lAP 16.95 ETS 9.23 ZAE 164.92 ETE 320.64 ZAC 117.49
CLA 30.I9 RAL 17.35 RAG 6568.0 VEL 12.047 PTH 2.15 VHP 6.379 CPA 4.52
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM
3862.61 -19,78 157.31 249.19 66.71 I 11 53 3262.6
3293.12 -19.77 I15.39 249.19 66.70 3 59 7 2693.1
3862.61 -19.78 157.31 249.19 66.71 1 II 53 3262.6
3293.12 -19.77 115.39 249.19 66.70 3 59 7 2693.1
2712.93 -31.58 75,80 253.58 76.17 6 54 32 2112.9
3490.79 -8.80 124.20 243,12 56.83 2 59 46 2890.8
OIFFERENTIAL CORRECTIONS MI0-COURS£ EXECUTION ACCURACY
TOE-I.1030 TRA-I,8037 TC3 .1465 BAU .0593 `%T 2778.9 SGR 217.! S(,3 426.0
ROE -.1487 RRA .0453 RE3 -.1160 FAU ,04381 RRT .0984 _ -.0588 RTF -.9556
rOE 2.3049 FRA 2.B028 FC3-1.5973 BSP 9404 S(.,B _787,4 R23 .0360 RI 3 -.9556
BOE 1.1129 BRA I .8043 BE3 .1869 FSP -1266 S(;1 2779.0 S(,2 216,1 THA .44
INC 3.7051 Vl 30.22_
APO 151,17 V2 35.027
ETC 167.13 CLP -16.81
RAP 23.43 ECC 1.3908








ST 1491.2 SR 175.9 SS 16_1.4
CRT .8127 ERS .8747 CST .9931
LSA _204.2 MSA 158.6 SSA 12.3
ELI I498.0 EL2 102.0 ALF 5.50
LAUNCH OATE DEC 5 I_ FLIGHT TIME J40.OO ARRIVAL CATE APR 24 1969
HELIOCENTRIC CONIC DISTANCE 357.963
RL 147.41 LAL -.00 LC(. -7_.93 VL 27.298 GAB 6.03 AZL 86.25 P_A 150.31 SMA I25.74 ECC .20104 INC 3.7477 Vl _0,225
RP 108.23 LAP !.86 LOP 223.29 VP 37.375 GAP -8.42 AZP 93.26 TAL 154.51 TAP 304.82 RCA 100.46 APO 151 .02 v2 35.013
RC 47.558 GL 21.88 GP -2.53 ZAL 49.I5 ZAP 19.09 ETS 9.44 ZAE 163.71 ETE 324.83 7AC 118,63 ETC 167.26 CLP -18.93
PLANETOCENTRIC CONIC
C3 LP'_.676 VHL 4.762 0LA 30.91RAL 16.80 RA0 6567.9 V[L |2.002 PTH 2.14 VHP 6.044 CPA 4.63 RAP 24.56 ECC 1,3732
LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LON6 INJ RT AS(: INJ A_qTH INJ TIME PC) CST TtM INJ 2 LAT INJ 2 LONG
77.06 23 46 43 3897.95 -20.53 I_0.31 248.11 66.37 24 51 4! 3298.0 -23.55 152.73
102.94 3 16 45 3235,29 -2_,52 111.4| 218.10 66.36 4 I0 40 2635.3 -23.54 I03._3
77.06 23 46 43 3897.95 -20.53 160.31 248.11 66.37 24 51 41 3298.0 -23.55 152.73
102-94 3 |6 45 3235.29 -20.52 111.41 248.10 66.36 4 10 40 2635.3 -23.54 103,_3
110.00 5 5_ 39 2739.70 -31.1_ 77.76 252.21 75.10 6 41 18 2139.7 -32.85 68.96
110.00 2 10 56 3441.54 -10.6_- 121._5 _42.6I 57.32 3 8 17 2841.5 -14.85 lIS,0J
01FFERENTIAL CCRR_CTIONS MI0-COUR,_ EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY
TOE-1.0958 TRA-I.7391 TC3' .21_4 BAU ,074§ _GT 2780.0 ,_R I_N5.8 SG3 470.8 ST 1507.9 SR I48.7 SS 1715.0
ROE -.1225 RRA .0469 RC3 -.1183 FAO .04844 RRT .0195 _ .0235 RTF -.9591 CRT .8019 CRS .8652 CST .993_
FOE 2.5238 FRA 2.9715 FC3-1.8493 BSP 9898 SG8 2787.0 R_3 .0423 R13 -.9591 LSA 2283.2 MSA 154.4 SSA 11 .I
8OE 1.1026 8RA 1.7397 8C3 .2457 F,_P -1442 5(;I 2780.0 _2 196.7 THA .08 ELI 1512.6 EL2 88.6 ALF 4.54
371
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69_
LAUNCH DATE OEC 5 1968
HELIOCENTRIC CONIC
RL 147.41 LAL -.O0
RP 108.27 LAP 1.69
RC 48.883 GL 22.76
PLANET_ENTRIC CONIC
C3 21.748 VHL 4.664
LNCH AZMTH LNCH TIME
75.23 23 31 34
IO4.77 3 ?7 |7
73.23 23 31 34
IO4.77 3 27 |7
1J0.O0 S 39 56
llO.O0 2 22 ?
FLIGHT T]ME 142.00 ARRZVAL CAT[ APR ?6 J969
C_STANCE 364.646
LOL 72.93 VL 27.366 6AL 5.83 AZL 86.20 HCA 153.51 5.MA I26.18 ECC .19571 ;NC 3.7995 Vl 30.?25
LOP 2?6.49 VP 37.412 GAP -7,82 AZP 93.40 TAL |54.59 TAP ]08.10 RCA 101.49 APO 150.88 V2 35.000
GP -2.98 ZAL 49.60 ZAP ZJ.36 ITS 9.79 ZAE |62.6| ET[ 327.70 7AC 1J9.67 ETC 167.45 CLP -Z{.|6
CLA 31.65 RAL 16.23 RAO 6567.9 VEL |1.964 PTH ?.13 VHP 5.723 OPA 4.60 RAP ?5.63 [CC 1.3579
L-I T[I._ INJ LAT INJ LONG JNJ RT AS([ INJ A2'NTH INJ TIMiE PO CST TIN INJ 2 EAT INJ Z LONG
3928.26 -21,28 162.95 247.08 65.99 24 37 2 3328.3 -24.34 155.34
3184.74 -21.26 107.94 247.07 65.98 4 20 22 2584.7 -24.32 100.34
3928.26 -21.28 162.95 247.08 65.99 24 37 2 3328.3 -24.34 155.34
3J84.74 -21.26 107.94 247.07 65.98 4 _[] ?2 2584.7 -24.32 1OO.34
2773.16 -30.51 80.17 250.83 73.79 6 26 9 2173.2 -32.43 71.48
3387.83 -12.58 118.62 242.24 57.95 3 18 30 2787.8 -16.72 111.97
OIFrE_NTIAL CC_RECTION5 H[0-CCURE E)_CUT[ON ACCURACY C_BIT OETERI4INATION ACCURACY
T02-1.1640 TRA-I.7486 TC3 .1411 8AU .0547 S_T 2_03.8 SGR 180.3 SG3 531.2 ST 16|8.2 SR 118.9 SS 1875.I
R0E -.O951 RRA .0505 RE3 -.1247 FAU .04973 RRT -.0619 RRF .|314 RTF -.9586 CRT .782_ CRS .8435 CST .9942
rOE 2.8658 rRA 3.2489 FC3-1.9796 85P 8489 S_ 2909.4 R23 -.0720 RJ3 .9586 LSA 2475.2 NSA 147.9 5SA 10.8
BOE 1.J679 eRA 1.7494 8C3 .1883 FSP -1467 SG! 2903.9 SG2 179.9 THA 179.78 ELI J620.9 EL2 74.0 ALF 3.30
LAUNCH DATE 0EC 5 1968 FLIGHT TINE |44.00 ARRIVAL OATE APR 28 1969
/-_LIOCENTRIC CONIC
RL 147.41LAL -.00
RP 108.3l LAP |.53
RC 50,327 GL 23.70
PLANET(XENTRZC CONZC
C3 20.947 VHL 4.577
LNCH A2_ITH LN_H TIl_
73.47 23 17 12
I06.5_ 3 36 32
73.47 23 J7 12
IO6.53 3 36 32
110.00 5 20 43
110.00 2 36 7
OIFFERENrIAL CCRRECTIC]N$
TOE-1.1394 TRA-J.662E TC3 .2_02 BAU .074J
ROE -.0622 RRA .ord33 Re3 -.1306 FAU .05602
rOE 3.1496 FRA 3.4412 rC3-2.3154 _SP 9238
B0E 1.1411BRA |.6633 _ BC3 .2646 FSP -1712
OISTAN_E 371.]O2
LOL 72.93 VL 27.428 GAL 5.63 AZL 86.14 F.CA |56.71 .W4A 126.59 ECC .19080 INC 3.8644 VJ
LCP 229.68 VP 37.445 GAP -7.24 AZP 93.55 TAL |54.69 TAP 311.39 RCA 102.44 APO 150.74 V2
GP -3.56 ZAL 50.10 ?AP 23.79 ETS 10.29 ?AE I61.66 ETE 329.38 ZAC 120.62 ETC 167.75 CLP
0LA 32,44 RAL 15.58 RAO 6567.9 VEL 11.930 PTH











INJ LONG INJ RT ASC INJ A?NTH INJ TIt4E
165.43 246.07 65.56 24 23 8
104.81 246.06 65.55 A _8 51
|65.43 246.07 65.56 24 23 8
J04.8J 246.06 65.55 .l 28 51
83.31 249.34 72.12 6 7 4l
|15,J7 242.06 58.83 3 31 33
NI0-CCURSE E_CUTION ACCURACY
5GT 2856.E .W.,R 168.3 663 586.6
RRT -.2799 RRF .3§_4 RTF -.9621
St.,8 286|.Z R_3 -.0857 R|3 .962|
S_I 2856,6 SG2 161.6 THA 179.05
5.417 OPA 4.39 RAP 26.62 ECC J.3447








ST 1606.7 ._ 82.4 SS 1979.7
CRT .6885 ORS .76J9 CST .9941
LSA 2546.8 NSA 146.1SSA 9.2
EL| |607.7 EL2 59.7 ALF 2,O3
LAUNCH 0A7£ 0E( 5 1968 rL|(#_T TIME 146.00 ARRIVAL CAT[ APR 30 1969
HEL|OCENTRIC CONIC
RL 147,41 LAL -,00
RP 108,36 LAP 1.36
RC 51.881GL 24.73
PLAN_TOCENTRIC CONIC
C3 20.288 V_L 4.504
LNCH A_NTH LNCH TIME
71.70 23 3 2
J08.30 3 4_ 4
71.70 23 _ 2
108.30 3 AS 4
1J0.O0 4 54 24
110,00 2 56 48
0IFrE_NTIAL CORRIECT|ON$
T02-J.1387 TRA-|.5970 TC3 .2652 BAU .0816
ROE -.02_2 RRA .0758 RE3 -,1417 rAU .0615!
FOE 3.5172 FRA 3.6841 rC3-2.6248 _&P 9313
_0E 1.1389 8RA 1,5988 BE3 .it)07 FSP -|920
0|STANCE 377.940
LC_ 7_.93 VL 27.484 GAL 5.45 AZL 86.05 HCA J59.90 S_4A 12_.96 £CC .J8632 IN( 3.9485 vJ 30.225
LOP 232.88 VP 37.474 GAP -6.68 A2P 93.7j TAL J54.79 TAP 314.70 RCA 103.3t APO 150.62 V2 34.974
CP -4.34 7AL 50.64 2AP 26.39 ETS ll.0J ZAE 160.85 £TE 329.91 74C 121.46 [TC 168.18 CLP -26.06
CLA 33.30 RAL 14.88 RA0 6_67.P VEL IJ.902 PTH 2.li VHP f.|2fi 0PA 3.94 RAP 27.55 £CC 1.3339
L-[ TII_ _NJ LAT INJ LONG _NJ RT ASC |NJ ATNTH INJ T_NIE I_) EST TZM _NJ 2 LAT INJ 2 LONG
3983.53 -22.79 167.92 245.13 65.04 24 9 26 3383,5 -25.96 160.27
3d96.07 -22.78 101,90 245.12 65.03 4 36 40 2496.1 -25.95 94.76
3983,53 -22.79 167,92 245.13 65.04 24 9 26 3383.5 -25.96 160.27
3096.07 -22.78 101.90 245.12 65.03 4 36 40 2496.1 -25.95 94.26
2883.44 -28.16 87.89 247.60 69.77 5 42 28 2283.4 -30.65 79.58
3244.17 -17.61 110._4 242.27 60.22 3 50 52 2644.2 -21.44 103.50
N[0-COJR_ E_,_CUTION ACCURACY OR_|T 0ETER_INATION _CCUR_CY
,%T 2839,4 _;R 174,6 S_3 652.6 ST I_21.6 SR 45,6 SS 2116.8
R_qT -,3413 RR_ .6196 RTF -.9640 CRT .2354 CRS ,3364 CST .9943
.f_,B _844.8 R_3 -.1147 R|3 .9642 LSA 2663.0 HSA 144.5 SSA 7.9
_1 2841.0 _2 |46.7 THA 178.09 ELl 1621.7 EL2 44.4 4LF .38
L_UNCH OATE CEC 5 19_8 FL|C, HT TIME J48,1_0 ARRIVAL C_T[ MAY 2 1969
H_LIOCENTR[C CONIC OIST_NCE 384.558
RL 147.41 LAL -.00 cOL 72.93 VL 27.535 GAL 5.29 AZL 85.94 t_A 163.10 S_4A
RP 108.40 L_P 1.18 LOP 236.07 VP 37.500 GAP -6.13 AZP 93.89 TAL |54.91 TAP
RC 53.536 GL 25.90 GP -5.43 2AL 51.27 2AP _9.21 ETS 12.O3 2AE J60.15 ETE
PLAN_T_CENTR_C CONIC
C3 19.785 VHL 4.448 DLA 34.28 RAL 14.07 RAO 6567.8 &'EL 11.881 PTH 2.1! VHP
LNO_ A_TH LN_H TIIV_ L-I TIE TNJ LAT INJ LONG INJ RT AS( |NJ A-/"NTH
69.83 22 48 L_ 4012.74 -23.59 170.60 244.24 64.38
110.17 3 53 21 3;054.92 -23.58 99.12 244.24 64.37
69.83 22 48 20 4012.74 -23.59 170.60 244.24 64.38
110.17 3 53 21 3054,92 -23.58 99.12 244.24 64.37
69.83 22 48 _0 4012.74 "23.59 170.60 244.24 64.38
110.17 3 53 21 _054.92 -23.58 99.12 244,24 64.37
OIRFERENTIAL CCRRECT|ONS MI0-COL_S_ EXECUTION ACCURACY
TOE-1.1358 TRA-I.52_9 TC3 .2934 BAU .0884 S_T 2804.7 S(,R 214.8 SG3 725.7
_E .0268 RRA .I007 gC3 -.1601FAU .06760 RRT -.7657 _ .8399 RTF -.96§4
FOE 3.9503 rRA 3.9410 V(3-2.9580 BSP 9343 ._G_ 2812.9 R_3 -.1538 213 .9659
80E 1.1361 8RA 1.5292 6C3 .3342 r_ -2156 _:_1 2809.5 SC2 137.9 THA 176.64
127.31ECC .18225 [NC 4.0630 V! 3(1.225
318,00 RCA 104.10 APO 150.51 V2 34.96J
329.15 7AC 12_.2! ETC 168.84 CLP -28.75
4.85J CPA 3.13 RAP 28.44 ECC J.3256
INJ TIP4E PO CST TIM INJ 2 LA T INJ ?LONC
23 55 13 3412.7 -26.84 162.93
4 44 16 2454.9 -26.83 91.45
23 55 13 3412.7 -26.84 162.93
4 44 16 2454.9 -26.83 91.45
23 53 13 3412.7 -26.84 162.93
4 44 16 2454.9 -26.83 91.45
CRSIT _ETER_INATION _CCU_AC_
ST 1627,8 SR 58.6 SS 2268.3
CRT -.8832 CRS -.8296 CST .9943
LSA 2788.8 HSA 144.3 SSA 6._
ELl 1628.6 EL2 27.5 ALF 178.18
372
JPL TM 33-99 EARTH VENUS TRAJECTORIES fVOL 4, 1968-69J
LAUNCH CAT[ C[C 5 1968 FLIGHT TII4_ J_O,O0 _RRIVAL CATE M_Y 4 |969
PtELIOCENTRIC CONIC
RL 147.41 LAL -.Of] LOt. 7Z.93 VL 27.581GAL
RP |08.4} LAP 1.00 LOP Z}9,Z5 VP }7.SZZ GAP
RC 55.282 GL 27,3_ GP -7.0_ ZAL 5_.02 ZAP
PLANE TOCENTRIC CON|C
C3 19.483 VHL 4.4|4 CLA 35.47 RAL
LNO4 ATNTH LNC_ TIN| L-J T_NE ]NJ L_T
67.69 22 32 4 4046.5] -24.46
11E.31 4 I 52 }OJ}.B2 -24.45
67.69 Z2 32 4 4046.5] -24.46
112.31 4 I 52 ]013.82 -24.45
67.69 22 32 4 4046.5) -24.46
II2.31 4 I 52 }OI).P2 -24.4_
CZFFERENTIAL CCRRECTI_
TEE-1.1372 TRA-I.4514 T(] .}015 8AU .0¢)'_9
R_E .0971 RRA .1408 RC} -.1905 FAU .07_65
rOE 4.4809 FRA 4.2100 FC]-3.2729 BSP 92'23
RE 1.1414 8RA 1.4582 B63 ,3566 r]P -2195
OISTANCE 391.156
5.14 ATL 85.77 HCA 166.29 5_A 127.62 ECC .17_56 INC 4.2296 vl 30._25
-5.60 ATP 94.11 TAL 155.02 TAP 321.31RCA 104.83 APO 150,40 V? 34,948
32.12 ETS I}.54 7AE 159.41ET[ 126.71 74( 122.8R £TC 169.86 CLP -}l.62
11.10 RA0 6567.8 VEL 11.869 PTH 2.11VHP 4.596 OPA 1.77 RAP 29.36 ECC 1.3206
IN! _ IN! RT AS( IN! A,_WTH JNJ TIM| PO (ST TIN IN! _ LAT IN! 2 LONG
173.73 243.43 6}.48 23 39 )0 3446.5 -27._2 166.05
_.]5 24].43 63.47 4 52 5 2413.8 -27.81 88.67
171.71 243.43 63.48 23 39 30 3446.5 -27.82 166.05
_.}5 243,43 6}.47 4 52 5 2413.8 -27.81 88.67
173.71 243.43 6].48 25 ]9 }(3 3446.5 -27.82 166.05
96.]5 243.4] 61.47 4 52 _ 2413.B -27.81 88.67
NIC-f,,_X_@,]dE _ECUTICN _CCURACY ORBIT CETER1dlNATION ACCUR4Cg
56T 2757.1 SGR _(_7.5 5G} 806.8 ST 1611.2 5R 14}.2 5S 2444.3
RRT -.8849 _ .9492 RTF -._66] (RT -._98] CRS -.9875 CST .9941
,_ 2774.2 R23 -.1971RI} ,9671 LS4 29}8.5 MSA 145.7 SSA 4.9
•_1 2770.5 ,T_2 142.6 THA 174.15 ELI 1617.5 EL2 8.4 4LF 174.99
LAIJNkCH O4TE CEC 5 1968 FLIGHT TIME |52.00 ARRIVAL CATE MAY 6 1969
H[LIO(ENTRIC CONIC
RL 147.41L4L -.00
RP 108.47 L4P .82
RC 57.109 GL 29.22
PLANE TOCENTRIC CONIC
C} 19.493 VHL 4,415
L_ 4ZHTH LNCH TIME
65.00 _2 12 19
115.OO 4 11 15
65.00 22 12 19
JlS,00 4 11 15
65.00 22 12 19
115.00 4 11 15
C|$TANCE }97.7}2
LOt. 72.9] VL 27,623 GAL 5.01 ATL 85.51H(A 169.48 .S_4A 127.90 ECC .17524 IN( 4.4922 VI 30.225
LCP 242.44 vP 37,541 GAP -5.07 A2'P 94.42 TAL 155.1} TAP ]24.61 RC4 105.4_ APO |50.}1 VZ }4.936
GP -9.66 Z_. 53.01 Z_P }5.84 ETS 15.92 7_ 158.26 E?E 321.89 ZAC 121.51ETC 17! .56 CLP -34.69
OLA 37.08 R_. 11.80 RAO 6567.8 VEL 11.869 PTH 2,11 VHP 4.369 CP_ -.59 RAP _0.49 ECC 1.3208
C-_ rr,_ ms CAr _NJ LOt_ [NJ Rr ASC [NJ _2't4rH _NJ TltAE PO (ST TIN [NJ _ CAr fNJ _ LON6
4089.90 °25.48 177.79 242.72 62.10 2] 210 29 }489.9 -29.00 170.12
Z970.70 -2_.47 9}.46 242.72 62.09 5 0 45 2370.7 -28.99 85.80
4089.90 -25.48 177.79 242.72 62.10 25 ZO 29 3489.9 -29.00 170.12
2970.70 -25.47 93.46 242.72 62.09 5 0 45 2]70.7 -28.99 85.80
4089.90 -25.48 177.79 242.72 62.10 2} 20 29 3489.9 -29.00 ]70.12
29?0.70 -25.47 9].46 242.72 62.09 5 0 45 2]70.7 -28.99 85.80
WIO-COURSE EWECUTION _CCURACY ORBIT CETERMINATION ACCURACY
t_,T r._6.0 S(,R 483.0 _3 891.} ST 1627.6 ,_R 290.0 55 2645.}
RRT -.9320 RRF .9868 RTF -.9665 CRT -.9977 CRS -.999! CST .9942
2729.J Rw'_} -,2_C_ RJ] .969D LSA 51J5.9 M$_ J49,4 SSA 3.5
S_1 2723.6 S_2 172.7 THA 170.45 ELI 1653.1 £L2 19.4 4Lr 169.9_
OIFFE_tNTI4L CJ_RR[CTICNS
TOE-1.|44! TRA-|.}667 T(3 .2_ BAU .099_
ROE .2094 RRA .2071 RC_ -.2422 r_u .079_9
FOE 5.1140 FRA 4.444_ r(_-_.5391 _sP 9097
BOE 1.16}1 8RA 1.3B23 BC} .3831 rSP -2648
LAUNCH DATE DEC 5 Jgf_ FLIGHT T_rNE 354.0/I ARRIVAL D_,TE N.av 8 J969
HELIOCENTRIC CC_IIC
RL 147.41 LAL --00 LOt. 7_.91VL
RP 108.51 LAP .64 LOP 245.62 VP
RE 59,010 GL }2.20 GP -14.47 ZAL
PL4NETOCENTRIC CONIC
C3 20.169 VHL 4.49l CLA }9.59 RAL
LNCH ATMTH LN_H TIME L-I TINE INJ L4T
61.09 21 44 48 415].65 -26.77
118.91 4 ?2 14 2921.15 -26.76
61.09 21 44 48 4151.65 -26.77
118.91 4 22 14 2921.15 -26.76
61.09 21 44 48 4153.65 -26.77
118,91 4 22 14 2923.15 -L:_.76
OIFRERENTI_L CCRRI[CTION5
TDE-!.1768 TRA-_._6_2 TC_ .269Z _AU .|154
RI)IE .4260 RRA .3263 RC3 -.13_9 r_U ._A._q6
rOE 5,9645 FRA 4.5279 FC]-].5996 8SP °J_56
BOg 1.2516 BRA I.]105 BC3 .4281FSP -2871
01STANCE 404.287
27.660 GAL 4.89 AZL 85.62 H(A 172.67 SMA 128.15 [CO .17227 INC 4.9814 Vl }O.ZZ5
37.556 G_P -4.57 AZP 94.94 TAL 155.23 TAP 327.90 RE4 106.07 4PO 150.23 v2 34.923
54.58 ZAP 40.21ET$ 20.lZ ZAE 155,56 ETE 313.54 7AC |24.2} ETC 174.80 CLP -37.94
9.7] RAO 6567.8 V_L !1.897 PTH 2.11VMP 4.199 _PA -5.05 RAP 32.31ECC 1.33J9
IN! LON_ [NJ RT AS( IN! A?'MTH IN! T|ME PO CST TIM IN! 2 LAT IN! 2 LONG
181.85 242.16 59.67 22 54 1 355}.6 -30.58 176.25
gO.}4 242.15 59.66 5 10 57 2}23.2 -30.57 02.74
181.85 242.16 59.67 22 54 I 3553.6 -]0.58 176.25'
gO.}4 242.15 59.66 5 10 57 2]23.2 -}0.57 82.74
183.85 242.16 59.67 22 54 1 }55}.6 -_K1.58 176.25
90._4 242,15 59.66 5 10 57 2]23.2 -30.57 82.74
NI0-COUR,_E [XECUTION ACCURACY ORBIT OETER_INATION ACCURACY
S6T 2593.8 S_ 822.6 $63 964.3 ST 1628.4 SR 567.2 SS 2879.2
RRT -.94_3 RRF" .9969 R7r -.9_5_ CRT -.994J CRS-J.P_ CST .9939
S(,6 2721.1R_] -.2_83 RI3 .9726 LS4 3]52.4 MSA 157.0 SSA 2.l
_GI 2709.6 S¢,2 249.8 THA 163.11 ILl 172}.4 EL2 58.0 ALF 160.88
LAUN_CH OATE DEC 5 19_8 FLIGHT TII4E 156.(]0 4RKIVkL _ATE MAY I0 1969
HELIOCENTRIC CONIC
RL 147.41LAL -.(_
RP 108.55 LAP .4]
RC 60.976 GL }8.]0
al..ANETOCENTRIC CONIC
C] _3.Z42 _ 4.821
LNCH A2"NTH LN(H TIME
53.93 20 55 49
126.07 4 33 4_
5].93 20 55 49
126.07 4 3} 48
53,93 20 55 49
126.07 4 ]] 48
0IST_N('E 410.818
LOI. 72.93 V1. 27.693 GAL 4.79 A2'L 8}.78 P_ 175.85 SMA 128.38 ECC .16965 INC 6.2148 Vl ]0.225
LCP 248.80 VP ]7,570 GAP -4.07 A2'P 96.20 T_L 155.12 TAP 311.17 RC_ 106.60 APO 150.16 V2 34.91l
GP -25.85 ZAL 57.99 ZAP 47._ ETS 29.04 ZAE 146,87 ETE _W31.05 Z_C 124.91ETC 182.81CLP -41.17
OLA 44.63 RAL 5.04 R_O 6567.9 VEL 12.026 PTH 2.15 VHP 4.250 0PA -!5.52 RAP }6.83 £CC 1.3825
L-| TIME IN! LAT IN! LONG IN! RT _S( IN! A?IWTH IN! TIME: PO C$T TIM IN! 2 LAT IN! 2 LONG
42?0.70 -28.42 195.]0 241.82 _4.01 22 7 0 ]670.7 -32.90 188.O!
2_74.5_ -25.4| 87._1 _41r81 54.00 5 _I 42 2274.5 -32,89 @,O.D2
4270.70 -28.42 195._0 241.82 54.0i L:_ 7 0 ]670.7 -52.90 188.0!
2874.53 -26.41 87.31 241.81 54.00 5 21 42 2274.5 -]2.89 80.02
4270.70 -28.42 195.]0 241,82 54.01 22 7 0 }670.7 -32.90 188.01
2874.5} -28.4l 87.31 241.81 54.00 5 21 42 2274.5 -32.89 80.02
NI0-COURSE [_CUTION A/CURAC_ CRBIT 0ETERMINATION ACCURACY
SC,T 2501.1 SC.,R 1603.8 SC,3 944.3 ST 1691.2 SR 125!.8 SS 1117.9
RRT -.95L_ RRF ._92 R1T -.9638 CRT -.9926 CRS -.9999 CST .9917
$68 _971.1 R23 -.180} RI3 .9835 LSA ]758.4 MSA 17!.5 55A .8
S[,I 2942.0 S(,2 414.7 THA 147.87 ELI 2102.1 EL2 122.7 ALF 143.58
DIFFERI[NTIAL CORRECTIONS
TDE-1.3398 TRA-l.1489 TC3 .2028 BAil .162}
ROE 1.O267 RRA .5578 RC} -.4815 FAU .07774
F0E 6,9472 FRA 3.9484 FC3-2.8918 BSP 9710
BOE !.6879 BRA 1.2771 BC] .5224 FSP -2833
37}
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69
LAUNCH DATE CEC 5 |968 FLIGHT TIME 158.D0 ARRIVAL CATE MAY 12 1962
HELIOCENTRIC CONIC
RL |47.4| LAL -.DO
RP |08.58 LAP -76
RC 63.000 GL 59,]7
PLANETC(ENTRIC CONIC
C3 73.149 VHL 8.553
LN(J.I ATHTH L_H TIl_
56.67 J8 13 46
I43.33 3 40 Z7
36.67 18 13 46
J43.33 3 40 27
36.67 18 13 46
143.33 3 40 27
CtSTANCE 4|7.3J!
LOL 72.93 VL ?7.777 GAL 4.70 AlL 74.59 HCA 179.02 SHA |28.58 ECC .16737 INC15.4167 Vl 30.225
LCP 25j.98 VP 37.580 GAP -3.59 A?P 105.4J TAL 155.39 TAP 334.40 RCA 107.O6 APO 150.10 V? 34.9DG
GP -68.14 ZAL 72.89 ZAP 71.29 ET5 60.91 ZAE 106.38 £TE 302.71 rAG 117.86 ETC 222.85 CLP -34.86
GLA 58.28 RAL 338.04 RA0 65_9.4 VEL 13.946 PTH 2.55 VHP 8.416 DPA -50.28 RAP 67.77 ECC 2.2038
L-I TIN( INJ LAT |NJ LONG INJ RT AS_ INJ A?14TH INJ TIE PO CST TIM INJ 2 LATINJ 2 LONG
4680.85 -19.66 2Z7.70 235.30 33.93 J9 31 47 4080.8 -26.22 223.15
3(]3?.71 -19.64 93.49 235.Z8 33.93 4 30 59 2432.7 -?6.21 88,94
4680.85 -19.66 227,70 235.30 33.93 19 31 47 4080.8 -_6.22 123.15
3032.7! -19.64 93.49 235.28 33.93 4 30 59 2432.7 -26.2J 88.94
4680.85 -19.66 _27.70 235.30 33.93 19 31 47 4080.8 -26.22 223,15
3032.71 -19.64 93.49 ?35.28 33.93 4 30 59 Z432.7 -26.2J 88.94
NI0-CCURS_ E_ECUTIGN ACCURACY ORBIT OETERN]NATION ACCURACY
.`%T 3L>09.0 _ 3046.6 SG3 272.6 ST ]044.4 SR ]O29.! SS 2260.6
RRT -.9593 RRF .9942 RTF -.9_42 CRT -.9964 CRS -.9995 CST ,99_6
4424.9 82_ -.0426 RI3 .999! LSA 4649.7 MSA 184.7 SSA .7
•_! 4_79.8 5_ 630.3 THA 136.55 ELI 4290.7 EL2 I83.3 ALF 135.14
DIFFERENTIAL CORR_CTION_
T02-4.5194 TRA -,8348 TO3 -.0036 BAU .!519
ROE 4.3207 RRA .1560 RE3 -.1552 FAU .00868
F0E 4.6347 FRA .4164 FC3 -.I027 85,° 15275
B0E 6.3923 8RA .849_ 6C_ .1553 F,SP -969
LAUNCH 0ATE DEC 5 1968 FLI_T TIN[ 160.00 ARRIVAL (]ATE MAY 14 J969
HELIOCENTRIC CONIC
RL 147.41LAL -.O0
RP 108.62 LAP .07
RC 65.076 GL -I4.30
PLANETC_.ENTR[E CONIC
C3 13.643 _ 3.694
LNO_ A_TM L_K:_ TIME
90.00 8 41 45
90.OO 20 0 40
IOO.OO 10 7 40
_00.00 2I 23 75
I10.OO 11 12 40
JlO.OO 22 34 55
0|STANCE 423.837
LCI,. 72.93 VL 27.747 0AL 4.62 A2'L 91.89 PI_A 182.23 S_A 128.75 ECC .16§32 IN(: 1.8814 Vl 30.225
LOP 255.15 VP 37.589 GAP -_.11 A2'P 88.11 TAL 155.48 TAP 337.70 RCA 107.47 APO 150.04 VZ 34.889
GP 45.93 ?AL 41.84 ZAP 62._6 ETS 3_0.|4 ZAiE 135.20 ETE 74.19 ZAC IO[3.27 ETC I49.93 CLP -47.99
DLA -3.04 RAL 29.gG RAO 6567.5 VlE:L 11.62_ PTM Z.04 VHP 4.810 DPA 48.75
L-I TIME IN| LAT IN| L(_ IN| RT AS( IN| A_4TH IN| TIME PO (ST TIM
203_.64 *14.78 30._ _44.93 I|4.43 9 _| 37 1432.6
4865.22 19.73 210._5 246.03 69.27 2I 21 45 4265.2
1774.82 -|5,_ 10._ 244.49 115.78 IO 37 15 |I74.8
4598.27 L_0._ Ig0.83 24_.64 67.90 22 40 4 399#.3
1571,37 -|8,08 _54.I_ 24_.1_ 1|9.5_ I1 _1 51 971.4
437A.49 23,I3 J72,6_ 24d,d5 64.I0 23 47 50 3774.5
01FFEI_NTI_L CCI_(TIONS MID-COU_SIE E_CUTION ACCURACY
TOE -.4162 TRA-I.1782 TO3 .217| BALI ._879 `%T 1947,4 ,_ 32"Z0.J `%3 747.2
ROE -.d240 RR_-1.8881RC3 1.5636 FAU .06691 RRT .9533 RRF -,9999 RTF -.9535
FOE 1.21350 FRA 5.0467 FC3-4.2463 8S o 11421 _ 3763.2 R_3 -.0794 RI3 -,996H
#DE .5941 _A 2.1256 BE3 | ._786 FSP -21_ _GI 3228,7 S_2 ._'J_._ ?HA 59,4I
RAP .81ECC 1.2245








ST 847.6 SR 1099.1SS 1249,0
CRT .9747 CRS .9996 CST .9808
LSA 186L3.4 MSA 159.1 SSA 2.8
ELI 1379.? EL2 lSl.l ALF 5_.54
LAUNCH OATE (]EC 5 196_ FLIGHT TIME 162.00 ARRIVAL (]ATE HAY 16 1969
HELIOCENTRIC CONIC OIST_N_£ 430.299
RL 147.41 LAL -.OO LOL 72.93 VL 27.769 GAL 4.56 AtL _8.28 H{'A 185.40 ,_A 128.91 ECC .16364
RP 108.65 LAP -.ll LOP 25_.33 VP 37.595 GAP -2.65 AZP 91.2| TAL 155.51 TAP 340.9| RCA 107.81
RC 67.198 GL 9.45 GP 2].54 ?AL 46.86 ZAP 57.34 ETS 346._2 7AE 157.38 ETE 67.36 ZA( 109.43
PLA_?(_CENTR|C CONIC
C3 J2.852 VHL 3._85 OLA |9.13 RAL 21.28 RAO 6567.5 VEL 11.586 PTH 2.03 VHP 3.576 DPA 28.36
LNCH AZMTH LNCH TIME L-I TINE |NJ LAT IN| LONG IN| RT AS_ IN| A214TH IN| TIME PO CST TIM
90.00 5 l0 45 2755.87 -28.00 78.6| 241,8_ 94.41 5 56 40 2155.9
90.00 22 _8 28 4116.13 -2.67 167.30 236.40 61,80 23 37 4 3516.1
1130.00 6 43 53 2455.52 -29,31 56.38 241,74 96.|6 7 24 48 1855.5
100.OO 23 38 ! 3891.71 -1.52 150.17 235.76 60.i4 24 42 52 3291.7
110,OO 8 17 40 2162,11 -32.64 33.52 241.16 I00.76 8 53 42 1562.1
110.00 0 24 39 3757.89 |.34 13_.23 833.97 55.84 l 27 17 3157.9
(]IFFE_NTiAL CCRK_CTION5 NIO-CCXJRS_EX]ECUTION ACCURACY
TOE -.4318 TRA -.9000 TC3 .1338 BAU .17_0 ._t lgT43__.%n3 13i3.4
ROE -.4820 RRA -.9402 RC3 .9981FAU .11905 RRT .9466 RRF -.99_ RTF -,9444
FOE 4.0766 FRA 7.373J FC3-8.0195 Bs@ 8295 s_ 2537.4 823 o.|47| R|3 -.98_7
_OE .6471 _RA 1.3015 BC3 I .0070 FSP -3953 .%1 2503.9 .%2 411,2 ?HA 48.92
INC 1.2|48 v| "30.225
APO 150.00 v2 34.878
ETC 156.27 CLP -53.94
RAP 13.20 ECC 1,2115








ST #27.5 SR 906.4 SS _322.0
CRT .9993 CRS .9994 CST .9978
LSA 2625.# MSA 55.7 SSA 8.3
ELI 1227.2 EL2 22.2 ALF 47.61
LAUNCH DATE DEC 5 19_ FLIGHT TIM[ |64.00 AREIVAL DATE MAY 18 |969
HELIO(:ENTRI( CONIC
RL 147,4| LAL -,DO LOt. 72.93 VL
RP 108.r_ LAP -,30 LOP 26|._O VP
RC 69.360 GL |5.59 GP 16.00 ZAL
PLANETOCENTRIC CONIC
C3 13,313 VHL 3.-649
LNC._ A;_4T_ LN_H TIME
90.00 3 45 23
90.00 23 32 27
100.00 5 28 40
100.OO 0 35 48
110.00 7 19 3
110,00 l J 55
DIFFE_NTIAL CORRECTIONS
TOE -.3659 TRA -.7179 TC3 -.0003 B_U .1254
ROE -.3895 RRA -.649J RC_ .7047 FAU .IA056
FOE 5.6346 FRA 8.2028 FC3-9.1403 BS@ 6677
80E .5344 eRA .9679 BE3 .7047 FSP -4777
0IST_N(E 436.744
_7.788 GAL 4.5l A2'L 87.97 H(A 188.58 ,_A 1_9.04 ECC .16223 INC 2.0284 VJ ]0,225
37.599 GAP -2.20 AZP 9_.0| TAL 155.52 TAP 344.|0 RCA |08.|0 APO |49.97 V2 34.867
48.24 ZAP 60.22 £TS 352.62 ZAE 165.05 ETE 66.16 ZAC ||I.O| ETC 159.48 CLP -58,_9
OLA 24.74 RAL 18.61RA0 6567,5 VEL 11.606 PTH 2.03 VHP 3.273 0PA L_.85 RAP 15.19 ECC 1.219|
Lol TI_ IN| LAT IN| LONG [NJ RT ASC IN| AZNTH IN| TINE PO CST TIM IN| 2 LAT IN| Z LONG
3031.23 -27.80 9_.7_ 241.72 84.38 4 35 55 2431.2 -28.29 90.06
_kq55.99 -10.83 |5_.55 236.60 63.68 24 36 43 3256.0 -|4.28 145.57
2698.25 -29,73 74.37 241.89 86.73 6 13 3# 2098.2 -29.87 65.57
3664.21 -9,11 137.5_ 235.69 61,4l I 36 52 3064,2 -12.86 130.77
2352.93 -34.12 48.19 241.94 92.21 7 5# 15 1752.9 -33.44 39.O1
3582.29 -5.36 129.05 233.40 56.|9 2 | 37 2982.3 -9.76 122.73
MID-COURSE EW_CUTION ACCURACY ORBIT DETERNINATION ACCURACY
.%T 1367.8 SGR 1377.8 SC3 I555.0 ST 684.7 SR 698.4 SS 2776.9
RRT .9_57 _ -,9985 RTF -.9216 CRT .9972 CRS .9985 CST .99|8
SGe 1941.4 R_3 °.I981 R13 -.9787 LSA 2942.7 MSA 90.9 SSA 6.6
`%| 1905.0 S_2 374.2 THA 45.22 ELI 977.3 EL2 36.7 ALF 45.57
374
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH CATE CEC 5 1968 FLIGHT TIME J_.O0 ARRIVAL CATE MAY Z0 J969
HELIOCENTRIC CONIC
RL 147,4! LAL -,00 L(X. 77,93 VL
RP 10@,77 LAP -,49 LOP 264,67 VP
RE 71.560 GL 18.38 GP 12.3| ZAL
PLANETC_ENTRIC CONIC
C3 |3,577 VHL 3.6_5
LNOq AZMTH LNCH TIM_
gO,00 2 42 33
90.00 0 28 35
1(30.OO 4 41 38
100.00 1tl2 31
110.00 6 47 14
110.00 1 23 24
DIFFERENTIAL CC_R[CTION5
TOE -.2333 TRA -,5377 TC3 -.1640 BAU .lO63
ROE -.316_ RRA -.5134 RC3 .§620 FAU .15445
FOE 6,7160 rRA 8.8166 FC3-9,8482 B.SP 5302
BOE .4057 8RA ,7434 BE3 .5854 FSP -5332
CISTANCE 443,168
27.804 GAL 4,48 AZL 87.60 HCA 191,75 SMA |29,15 ECC ,16109 INC 2,402| vJ 30,225
37.602 GAP -1.76 AIP 92.35 TAL 155.50 TAP 347.25 RCA 108,34 APO 149.95 v2 )4.858
49.05 ZAP 64.65 ETS 356.00 ZAE 169.32 ET£ 73.46 7AC 110.61ETC 161.40 CLP -64.01
CLA 27.28 RAL 17.31RA0 6567.5 VEL 11.617 PTH 2.04 VHP 3.099 OPA |6,72 RAP 15.03 ECC 1.2234
L-I TIME IN| LAT IN| LCNG IN| RT A,._C IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
3228.81 -25.69 112.76 240.9] 77.66 3 36 41 2628.B -27.13 I04.39
3666,94 -16,27 141.33 237,68 66.50 1 29 42 }066.9 -19.31 133.98
2845.99 -28.66 85.21 241.56 81,|2 5 29 4 2246.0 -29.59 76.53
3525.00 -13,54 129.58 236.34 63.09 2 11 16 2925.0 -17.04 122,54
2452.92 -34.11 56.00 242.19 87,59 7 28 7 1852.9 -34,07 46,75
3490.83 -8,80 124._ 233.55 36.83 2 21 34 2890.8 -13.10 J17,75
HIC-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SGT 1027.0 SC_ 1105.0 5G3 1727.3 ST 484.6 SR 561.7 SS )058.6
RRT ,8713 R_" -._61 RTF -,_644 CRT .9922 CRS .99_5 CST .9788
S6e 1508.5 R_3 -.2400 R13 -._668 LSA 3J45,5 MSA 107.0 SSA 7.0
5(,1 1459.6 S(,2 _|.3 THA 47.40 ELI 740,4 EL2 45.7 ALF 49.24
LAUNCH DATE 0EC 5 1968 FLIGHT TIM[ |6_I,00 ARRIVAL CATE MAY Z? 1969
FELIOCENTRIC CONIC 01STANCE 449,570
RL 147,4! LAL -,ER) LOL 72,93 VL 27,817 GAL 4,46 ATL 87,_ HCA 194,93 ,5/44 129,24 ECC ,16022 IN(: 2.6185 VI }0.225
RP 108.74 LAP -,67 L(_ 267.84 VP 37.603 GAP -|,32 A_P 92,5_ TAL |53.45 TAP 350.38 RCA 108.53 APO I49,95 V2 34.848
RC 73.792 GL 19,99 GP 10.12 ZAL 49.33 ZAP 69.70 £TS 358.03 ZkE 171,76 ETE 92,21 7AC IO9.34 ETC 162.72 CLP -69.37
PLAMETOCENTRIC CCNIC
C3 13.743 VHL 3.707 0LA 28.75 RAL |6.58 RA0 6§67.5 VEL 11.625 PTH 2.04 VHP 2.976 OPA 13.83 RAP 1].97 ECC 1,2262
LNCH AS'NTH LNCH TIME L-I TIME IN| LAT IN| LC!NG JNJ RT A_ IN| A2NTH IN| TIM[ PO CST TIM IN| 2 LAT IN| 2 LONG
84.80 0 49 34 3590.52 -21.94 |38.09 239.37 70.94 I 49 24 2990.5 -24.34 |]0.20
95.20 2 |6 3 3310.55 -21.93 117.57 239.36 70.92 3 |l 13 27iO.6 -24.33 109.69
1OO.OO 4 ] 25 2963,36 -27.|1 93.74 241.01 76.89 4 52 50 2365.4 -28.64 85.27
I(30.00 I 44 53 3410,95 -16.94 122.8£ 237._"_ 65.00 2 41 44 2811.0 -20.!7 115.52
lIO.O0 6 26 27 2517.50 -33.81 6|.02 242._7 84.64 7 8 25 1917.5 -34.|8 51.79
110,00 I 38 19 3431.57 -10,99 121,01 233.86 37.43 2 35 31 _831,6 -|5.20 114,45
DIFFERENTIAL CORRECTIONS NI0-COUR._ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE o.1076 TRA -.3469 TC] -,3487 BAU .109| S(sT 6_4._ _ 93|.B St,.,3 |863.4 ST 247,8 SR 4r_.§ Ss 3250,8
ROE -.2589 RRA -.4329 RC3 ,4_O9 FAU ,16373 RRT .6908 RRF -,9919 RTF -.6759 CRT ,9495 CRS .9928 CST .906!
FOE 7,5336 rRA 9.3151 FC-I0.4396 BSP 4027 S6B 1156,2 _3 -,2603 R|3 o,9573 LSA 3290.5 MSA 117.2 SSA 7.5
• BOE .2800 BRA .3545 8C3 ,5940 FSP -580_ _I 1073.4 SG2 429.6 THA 57._0 EL| 518.4 EL2 69.0 ALF 62.41
LAUNCH OATE OEC 5 1968 FLIGHT TIME |70.00 ARRIVAL 0ATE MAY 24 1969
HELIOCENTRIC CONIC
RL 147.41 LAL -,OO
RP IO8.77 LAP -.86
RE 76.053 GL 21.02
PLAN(_TOCENTRIC CONIC
C3 13.874 VHL 3.72_
LNCH AZHTH LNCH TIME
80.58 O 14 17
99.42 2 47 53
100.00 3 19 30
I00,00 2 25 22
110.00 6 11 33
110.00 I 49 47
0ISTANCE 455.950
LOL 72.93 VL 27.828 GAL 4.45 AZL 87.24 HCA |gP,|O St4A 129.31 ECC .1596_ INC 2,7604 V! 30.225
LOP 271.00 VP 37.60_ GAP -.90 AZP 92.62 TAL 155.37 TAP 353.47 RCA 10_.67 APO 149,95 v2 34.839
GP 8.64 7AL 49,81 lAP 75.10 ETS 359,37 ZAE 172.03 ETE 119.94 7AC 107.57 ETC 163.70 CLP -74.93
CLA 29.72 RAL 16,15 RA0 6567.5 VEL 11.610 PTM 2.04 VHP 2.8P7 OPA 11.49 RAP |_.41 ECC I._P3
L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZHTH INJ TIME P'O CST TIM IN| 2 LAT IN| 2 LONG
3700,47 -22.60 146,43 239,33 70,17 I 15 58 )I00.5 -25,10 138.56
3204.75 -22.59 llO.OI 239.35 70.15 3 41 18 2604.7 -25,08 102.12
3103.71 -24.61 103.L_6 240.10 72.48 4 l! 13 2503.7 -26.78 95,13
3276.73 -_.60 114.34 238.53 67.85 3 19 58 2676.7 -23,43 106,88
2564.26 -33.45 64.62 242.33 82.53 6 54 17 1964.3 -34,13 55.44
3388,96 -12,54 118.69 234.23 57.94 2 46 16 2789,0 -J6.68 1J_,03
_IFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY
T_E .O621 TRA -.1450 TC3 -.5541BAU .1298 5GT 495.4 ,_ 806.5 _3 1967.5
ROE -.2091 RRA -,3769 RC3 ,4274 FAU .17472 RRT ,0233 RRF -,9851 RTF ,0lSl
r0E 8.1531 FRA 9.7024 FC-10,9022 BSP 288G ,_.,6 946.5 R_3 o.0489 RI3 -.9845
B0E .2_81 8RA .40_q 8C3 .6998 FSP -6191 S6I 806.6 ,_,2 495.2 THA 88.69
LAI._ICH OATE DEC 5 1968 FLIGHT TINE 172.00
HELIOCENTRIC CONIC DISTANCE 462.309
RL 147,4| LAL -.00 LOL 72.93 VL 27.836 GAL 4.46 ATL. 87.14 HCA 201,27 ,St4A 129.37 ECC .15923
RP 108.80 LAP -1.04 LOP 274.17 VP 37.601 GAP -.48 AZP 9"Z.67 TAL 155.25 TAP 356.52 RCA 108.77
RE 78.340 GL 21.73 GP 7,34 ZAL 49,95 lAP _0.72 ETS ,31 ZA£ 170.15 ETE |4_.94 ZA( 105.50
PLANETOCENTRIC CONIC
C3 |4.0OO VHL 3.742 0LA }0.40 RAL 15.92 RA0 6567.6 VEL 11.636 PTH 2.04 VHP 2.828 DPA 9.45
LNCH AZMTH LNCH TIME L-! TIME IN| LAT IN| LONG IN| RT ASC IN| A,_,ITH IN| TIME PO CST TIM
78.44 23 53 14 3754.07 -23.03 150.62 1239.46 69.60 24 55 49 3154.1
101.56 3 3 9 3J55.11 -23,O4 |O6.50 239.45 69.59 3 55 44 2553.1
78.44 23 53 |4 3734.07 -_3.05 150.62 239.46 69.60 24 55 49 3154.1
101.56 3 3 9 3155.11 °23.04 106._0 239.45 69.59 3 55 44 2555.1
110-00 6 0 _ 2600.54 --33l.|0 67.39 242.45 80.93 6 43 41 2000.5
llO.O0 1'5910 3356.63 -13.70 l16.gO 234.66 38.37 2 55 6 2756.6
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY
TDE .2494 TRA ,066| TC3 -.7767 BAU .J623 S_T 705.3 _ 707.4 S/u3 L_335,8
ROE -,J649 RRA -.3344 RC3 ,_qso FAU .18118 RRT -.6711 RRF -,9744 RTF .7199
FOE 8;5773 FRA 9.9544 FC-II ,2043 BSP 2258 5_B 998.9 R23 .3123 R13 -.9_73
8_E ,2990 _RA .3408 BE3 .8682 FSP -6_00 S_J 9|3.1 S_2 405.1 THA 134.87
ORBIT _ETERMINATION ACCURACY
ST 123,3 SR 379,0 SS 3383.0
CRT -.3297 CRS .9861CST -.4805
LSA 3404.| MSA 124,8 SSA 8.1
ELI 381.4 £L2 11fl.7 ALF 96.75
ARRIVAL DATE MAY 26 1969
INC 2,8617 Vl 30.225
APO 149,97 v2 34,83J
£TC 164,46 CLP -80,64
RAP 10,55 ECC 1,2304








ST 383.9 5R }09.1 SS 346_.0
CRT -,8667 CRS .973§ (ST -.9574
LSA 3494.5 MSA 131,0 SS_ 8.6
EL| 477.0 EL_ 124.1 ALF 14_.07
375
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69p
LAUNO4CAT£ CEC 5 1968 FLIGHT TIE 174.00 ARRIVAL CATE HAY' _t.t 1969
HELIOCENTRIC C(_IC DISTANCE 468.646
RL 147.41 LAL -.00 LC_. 72.93 VL 27.84! GAL 4.48 AZL 87.06 HCA 204.44 ,_A 129.41 6CC .!5909
RP 108.82 LAP -I .21 LOP 277.)4 VP 37.598 GAP -.06 kiP 92.67 TAL 155.10 TAP 359.54 RCA 108.R2
RC 80.651 GL 22.22 GP 6.69 7aL 49.98 ZAP 86.44 ETS 1.00 ZAE 167.02 ETE ;56.40 ZAC 103.27
PLAN[ TOCENTR|C CCNIC
C3 14.138 VHL ].760 CLA 3(_.91 RAL IS.B] RAO 6567.6 VEL !1.641 PTH 2.04 VHP 2.798 DPA 7.59
LN_ ATMTH LNCH TINE L-Z TIN[ IN! LA7 IN! LC_ IN! RT A._ IN! AZIATH IN! TII_ PC) (ST TIM
77.05 23 42 48 ]788.25 -23.37 15].]1 2]9.67 69.16 24 45 56 ]!88.2
102.95 ] 12 36 3125.25 -2].36 104.]9 239.67 69.15 4 5 I 2525.Z
71.05 2] 42 48 ]788.25 -23.]7 153.]1 2]9.67 69.16 24 45 56 ]!88.2
102.95 ] 12 56 3125.25 -23.56 104.]9 2]9.67 69.15 4 5 I 2525.2
110.O0 5 51 44 2629.98 -32.76 69.62 24_.64 79.65 6 35 34 Z030.0
110.00 2 7 7 3]]1.51 o14.59 !15.50 235.14 58.74 3 2 38 2711.5
OIFrERENTIAL CORRECTIONS NI0-COURSIE EX£CUTICN ACCURAC¢
TOE .4482 TRA .2815 TC3-1.0092 8AU .21023 ,%T 1138.4 ,_ 625.6 $63 2066.2
ROE -.1244 RRA -.2999 RE] .3559 FAU .18451 RRT -.8417 RRF -.9586 RTF .9042
FOE 8.8102 rRAlO.06]! r(-11.2986 8SP 2716 _ i298.9 R23 .2546 R1] -,9411
BOE .4631 6RA .4127 Be! 1.0701FSP -6696 ,5_| 1263.2 _2 ]02.7 7HA 153.49
|NC 2.9367 Vl 30.225
APC) 150.00 v2 34.824
ETC 165.04 CLP -86.42
RAP 8.53 ECC 1.2327








ST 699.8 SR 248.1 SS 3494.8
CR7 -.8858 CRS .9490 CST -.9868
LSA 3570,1HSA 136.5 5SA 9.1
ELl 7]4.4 EL2 109.7 ALF 162.16
LAUNCH DATE OEC 5 1968 FLIGHT TINE 176.00 ARRIVAL 0ATE NAY 30 1969
HELI(XENTRIC CONIC
RL 147.41LAL -.00
RP 108.84 LAP -1.]9
RC 82.981GL L_'Z.56
PLANETC_ENTRIC CONIC
C] 14.298 _ 3.181
LN04 A;_ATH LNCH TIIV( L-I T_NE IN! LAT
76.07 2] _ Z 3812.57 -23.59
103.9] ] 20 1 3105.91 -2].57
76.07 2] _6 2 361_,57 -2].59
103.93 ] 20 I ]105.91 -2].57
ilO.O0 _ 45 7 26_4.55 -]Z.45
110.00 _ l& 2 3]|1.9_ -15.E8
0WF£R1ENTIAL CC_R_CTI(_IS
ROE -.0872 RRA °°27|4 RC_ .]_4¢A0 .18169
rOE 8.8761FRAIO.04_8 FC-11.122_ BSP 3956
8O£ .6583 8RA .372l BE! 1.2870 FsP -6711
01STANCE 474.961
LO. 72.9] VL 27.845 6_L 4.51 _ZI. 87,00 HCA 2107.60 5MA 129.4] ECC .15919 IN( 2.9958 Vl _O.225
LOP 280.50 VP ]7.594 GAP ._ A2P 92.6_ TAL 154.9! TAP _.51 RCA 108.8] APO 150.04 v2 34.816
6P 5.98 ZAL 49.92 7AP 92.17 ETS 1.50 ZAE 163.3_ ETE 163.94 ZAC 100.99 ETC 165.49 CLP -92.18
OLA ]1._0 RAL 15.87 R_O 6567.6 VEL 11.648 PTH 2.04 VHP 2.79] 0PA 5.87 RAP 6.47 ECC 1.2353
INJ LON_ INJ RT A_C INJ A2'NTH INJ TIN_ PC) CST TIN INJ 2 LATINJ _ LONG
lflfl.24 240.00 68.80 24 ]9 ]5 ]212.6 -26.25 !47.34
10].02 _40.00 _.79 4 |1 47 2505.9 -26.24 95.12
155._4 240.00 68.t_0 24 ]9 ]5 3212.6 -26.25 147.34
10].02 E40'00 68.79 4 11 47 2505.9 -26.24 95.12
71.47 242.9] 78.60 6 29 22 2054.6 -33.68 62.45
114.40 215.?0 59,04 ] 9 14 2711.9 -19.27 107.56
M|O-COUR_. _EEUT_ON ACCURACY ORBIT OETERf4INATION ACCURACY
S_T 1611.4 _ _7.i SG3 E060.8 ST i0_4.8 SR 195.9 SS 3492.8
_T o,873_ RI_ -19_ RTF .9541 CRT _._44_ (R5 .8998 CST -.9935
•_ 172].9 R"_] .1656 R1] -.9629 LSA ]642.6 MS4 141.] SSA 9.5
SGI 1704._ SG2 _60.0 THA 162.99 EL1 1018.2 EL2 103.5 ALF 170.73
LAUNCH 04T6 0[C 5 1968 FLIGHT TINE 178.00 ARRIVAL CATE JUN 1 1969
HELIOCENTRIC CONIC DISTANCE 481.255
RL 147.41 LAL -.00 LOt_ 72.93 VL 27.846 6AL 4._6 AZL 86.96 HCA
RP 108.86 LAP -1.56 LOP 283.66 VP 37.589 GAP .75 AZP 92.62 TAL
RC 85.328 6L 22.78 GP 5.37 7AL 49.78 ZAP 97.80 ETS 1.87 7AE
PLAt_TOCENTRIC CONIC
C3 14.487 VHL 3.806 OLA 31.60 RAL !6.02 RA0 6567.6 VEL 1!.656 PTH
LNCH ATNTH LN(H T|t_ L-I Tit4[ INJ LAT INJ LONG [NJ RT ASC [NJ A2_TH
75.]5 23 31 36 3831.20 -2].73 156.71 240.44 68.49
104.65 ] _5 35 3093.10 -23.72 102.12 240.4] 68.48
75.35 23 31 _6 3831.20 -2].73 156.71 240.44 68.49
104.65 ] 25 35 3093.10 -23.72 102.12 240.4] _.48
110.O0 5 40 9 2675.]9 -52.15 73.05 24].33 77.72
110.00 2 20 8 3296.g0 -15.B0 !13.55 _]6.32 59.29
CIFFERIENTiAL (ORRIECT|ONS
TOE .8560 TRA .7Z2_ T(]-1.4741 gAU .29J_
Rg_E -.0522 RRA -.2466 RC] ._]8 FAU .18070
FOE 8.7499 FRA 9.866] KC-I0.7984 _SP 5474
_E .8fl75 _RA .7612 8C] 1.5051FSP -6691
210.77 SMA 129.44 ECC .15952 INC 3.0436 Vl 30.?25
154,68 TAP 5.45 RCA 108.80 APO 150.09 V2 34.810
159.58 £TE 168.40 7AC 98.76 ETC 165.81 CLP -97.84
2.05 VHP 2.814 CPA 4.29 RAP 4.45 ECC 1.2384
_NJ TIN[ PC' CST TIN IN! 2 LAT IN! Z LONG
24 35 27 3211.2 -26.4] 148,81
4 17 8 2493.1 -26.42 94.22
24 35 27 ]251.2 -26.4] 148.8I
4 17 8 2493.1 -26.42 94.22
6 24 45 _75.4 -3].51 64.06
] 15 5 2696.9 -19.76 106.67
ORBIT 0ETERNINATION ACCURACY
ST J]44.6 SR 152.7 SS ]445.6
CRT -.7379 CRS .7948 CST -.9960
LS_ 3698.9 MSA 145.9 SSA 9.8
ELl I]49.4 EL2 !02.7 ALF 175.18
_IO-COURSE EXECUTION ACCURAO'
S_T 2132.9 S6R 499.5 SG3 _017.2
R_T -.8606 RRr -.9032 RI_ .9731
SC_ _190.6 R23 .106_ RI] -.8758
,%1 2176.3 $62 249.3 7HA 168.45
LA_H O_TE 0EC 5 1968 FLIGHT TIME 180.00 ARRIVAL CATE JUN 3 1969
I-_LTC_ENTRIC CONIC
RL 147.41LAL -.0(3
RP 108.8_ LAP -1.72
gC 87.691 GL 22.91
PLANETOCENTR|C CONIC
C! 14o71| VHL 5.8]5
LN(H ATNTH LN(H TD4E
74.82 2] 28 55
105.18 ] 30 10
74.82 23 28 55
105.18 3 _3 10
110.00 5 36 37
liD.00 2 25 34
0IFFERENTIAL CORReCTioNS
T0E 1.0541 TR4 .9168 TC3-1.6906 8_O .3171
ROE -.0197 RRA -.2254 RC3 .2828 FAU .17470
FOE 8.4845 FRA 9.5752 ¢C-I0.2811 8SP 705|
BOg 1.0542 _A .9616 8C] 1.7141VSP -65]9
0ISTANCE 487.527
LCI,.. 72.9] VL 27.846 GAL _ _6.92 H(A 213.93 StAA 129.44 ECC .16007
LCP 286.82 VP 37.58] GAP 1.15 AZP 9'_.56 TAL 154.41 TAP 8.]5 RCA 108.72
6P 4,84 7Ak 49.56 ZAP 103.27 ETS 2.15 ZAE 155.79 ETE 171.19 7AC 96.67
IN( 3,0833 Vl 30.225
4PO 150.16 v2 34.804
ETC 166.04 CLP-IO].3?
0LA 31.83 RAL 16.25 RAO 6567,6 V_L 11.666 PTH 2.05 VHP 2.858 CPA 2.06 RAP 2.57 ECC 1.2421
L-I TII_ INJ LAT INJ LONG INj RT ASC INJ A2NTH INJ TII4_ PC) CST TIN INJ 2 LATINJ _ LC_G
3845.96 -2].80 157.86 240.98 6_.22 24 33 ! ]246.0 -26.55 149.97
3085.1] -2].79 101.54 240.98 6_.21 4 21 35 2485.1 -26.54 93.66
_45.96 -2]._0 157.86 240.9_ 6B.22 24 ]] ! 3246.0 -26.55 149.97
_O85.1] -23.79 101.54 240.98 _q.2l 4 21 ]5 2485.1 -26.54 93.66
269].24 -31.89 74.]5 24].84 76.98 6 21 30 2093.2 -33.35 65.43
3285.85 -16.19 112,9] 217.01 59.47 ] 20 20 2685.9 -20.12 106.01
NIO-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION 4CCURACV
`%T _621.9 SGR 452.7 SC,3 1944.1 ST 1650.8 SR 122.6 SS 3369.3
RRT -.82_9 RRF -.8594 RTF .9817 CRT -.5200 CRS .5825 CST -.9972
S(,IB _o60.7 R_] .0728 RJ] -.982H LSA ]750.9 NSA 150.0 SSA JO.1
SG! L_648.7 `%2 252.6 THA 171.81 ELI 1652.0 EL2 !04.7 ALF 177.78
]76
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69 _
LAUNCH CATE C[C 5 t968 FLIGHT TIMIE 182.00 ARRIVAL CATE JUN 5 1969
HELIOCENTRIC CONIC
RL |47.4! LAL -.00
RP 108.9(] LAP -|.88
RC 90.065 GL Z?.95
PLANE TOCENTRIC CONIC
C] 14,972 VHL 3.869
LNCH ATMTH LNCH TIM[
74.4} 73 27 32
105.57 3 34 6
74.43 23 27 32
IO5,57 3 34 6
110.00 5 34 2|
110.00 Z 30 24
CISTANCE 493.777
LL'X. 72.93 VL 27.844 GAL 4.69 ATL 86.88 H(A 217.10 SMA 129.43 ECC .16084 INC 3.1J69 VI 50.225
LOP 289.99 VP 37.577 GAP 1.55 A?P 92.49 TAL 154.10 TAP 11.20 RCA J08.61 APO 150.24 V2 34.799
GP 4.38 ?AL 49.28 ZAP 10H.SI ETS 2.35 ?AE 152.14 ETE 173.03 7AC 94,78 ETC 166.18 CLP-108.57
CLA 32,00 RAL 16.58 RAC 6567.6 VEL 11.677 PTH 2.05 VHP 2.924 CPA 1.58 RAP ,87
L-I TIM£ IN! LAT IN! LONG IN! RT AS, C IN! AZMTH IN! TIME PO CST TIM IN! 2 LA T
3858.22 -23.83 158.80 241.63 67.98 24 31 51 3258.2 -26.60
}080.73 -23.82 101.Z2 241.62 67.97 4 25 27 2480.7 -26.59
3858.ZZ -23.83 158.80 241.63 67.98 2a 31 5J 3258.2 -26.60
}080.73 -73.82 IOI.22 24|.62 67.97 4 25 27 2480.7 -26.59
2708.55 -3|.65 75.48 244.47 76.35 6 19 29 ZI08.6 -33.2G
3278.39 -I6,44 112._ 237.76 59.60 3 25 3 2678.4 -20.36
OIFFERENTIAL CORRECTIC_qS MIC-COLMSIE EX£CUTION ACCURACY
TOE 1.2430 TRA 1.1449 T(3-1.8886 BAU .3817 ,_T 3085.5 ,S_ 416.0 SG3 1847.9
RO£ .O104 RRA -.21173 RE] .2645 FAU .!6647 RRT -,7745 RRF -.B034 RTF .9863
FOE 8.1096 FRA 9.1945 FC3-9.6263 BSP 8610 S68 3113.4 R"Z3 .0539 RI3 -.9868










ST 1936.3 SR 109.8 SS 3269.0
CRT -.1738 CRS .2385 CST -.9978
LSA 3797.9 MSA 153.9 SSA I0.3
ILl 1936.4 EL2 |08.2 ALF 179.43
LAUNCH OATE 0[C 5 1968 FLIGHT TIME |84.00 ARRIVAL 0AT[ JUN 7 1969
HELIOCENTRIC CONIC CISTAN¢[ _)OO.O05
RL J47.41 LAL -.00 COL 72.93 VL 27,840 GAL 4.?B ATL 86.85 H(_ 220.26 5M_ I_9.40 [CC .16|82 INC 3.1460 Vl 30.72S
RP 108.91 LAP -2.O3 LOP 293,15 VP 37.570 GAP 1.94 ATP 92.40 TAL 153.76 TAP 14.02 RCA 108.46 APO 150.34 v2 - 34.795
RC 92.449 GL _2.93 GP 3.97 2AL 48.94 ZAP 113.41 ETS 2.5! 2AE 148.70 [TE 174.29 ZAC 93.15 £TC 166.27 CLP-Jt3,53
PLANIET(X_ENTRIC CON|C
C3 15.275 V@AL 3,908 OLA 32.| 3 RAL I6,98 RAO 6967.6 VEL 11.690 PTH 2.06 VHP 3.010 CPA .46 RAP 359.A0 ECC I .25!4
LN(7..H AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT AS( IN! A2'MTH IN! TIME PO CST TIM IN! 2 LATINJ 2 LONG
74,J5 23 27 14 386b.65 -23,80 159.59 242._ 67.75 24 31 43 3268.7 -26.61 J51.72
105.85 3 37 37 }079.27 -23.79 101,10 242.37 67,74 4 28 56 2479.3 -26.60 93.23
74.15 _3 27 J4 3868.69 -23.,'_ 159.59 242.38 67.75 2A 3J 43 3268,7 -26.61 151.72
105.85 3 37 37 3079.27 -23.79 101.10 242.37 67.74 4 28 56 2479.3 -26.60 93.23
110.00 5 33 15 2721.67 -31.43 76.44 245.2J 75.8_ 6 18 37 2121.7 -33,06 67.59
110.6/O 2 34 42 3274.25 -16.59 I|2.27 230.59 59.67 3 29 17 2674.3 -20.49 105.32
GIFFERENTIAL CORR£ETIONS NID-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE 1.4207 TRA 1.3462 TC3-2.0629 BAU .4243 S_T 3517.0 5f,,R 389.1 ,SG3 1737.3 ST 2197.6 _ 114.5 SS 3153.0
ROE .0382 RRA -.1920 RC3 .2484 FAU .J5663 RRT -.7097 RRf: -.7362 RTF .988R CRT .1855 CRS -.1257 CST -.9981
FOE 7.6635 FRA B.7_99 FC3-8.8775 BSP 10095 ,5_ 3538.4 R23 .0428 RJ3 -.989! LSA 3841.7 MSA 157.7 5SA 10.5
BOE 1,4212 8RA 1.3598 Be3 2,0778 FSP -5999 SGI 3527.9 SC2 273.2 THA 175.48 EL1 2197.7 EL2 112.6 ALF .56
L_UNCH CATE CEC 5 1968 FLIGHT TIME 186.00 ARRIVAL CATE JUN 9 1969
HELIOCENTRIC CONIC
RL 147.&| LAL -.OO
RP !0_.92 LAP -?.18
RE 94.840 GL 22.84
PLA_TOC.ENTRIC CL'hNIC
C3 15.623 VHC 3.953
LNCH A7MTH LNCH TIME
73.95 23 27 .50
106.05 3 40 49
7J,95 73 27 50
106.05 3 40 49
l!O.O0 5 33 14
110.00 2 38 31
OIST_NCE 506.2I!
LOL 72,93 VL 27,834 GAL 4.89 ATL 86.83 HCA 223.43 5MA !29.36 E(C .16303 INC 3.1714 Vl 30.225
LOP 296,31 VP 37,563 GAP Z.33 ATP 92.._ TAL 153.37 TAP 16.79 RCA 108,27 APO |50.45 V? 34.79!
GP 3.61 IAL 48.53 ZAP I18.13 ETS 2.62 ZA[ 145.49 ETE 175.17 /AC 91.79 ETC 166.31 CLP-!18.19
CLA 32.22 RAL 17.45 RAC 6567.6 VEL 11.705 PTH 2.06 VHP 3.115 CPA -.48 RAP 358.18
L-I TIME IN! LAT IN! LONG IN! RT ASC IN! _TMTH IN! TIM[ PO CST TIM IN! 2 LAT
3877.79 -23.73 160.25 243.23 67.54 24 32 27 3277.8 -76.56
3080.29 -23.72 JOI.14 243,23 67,53 4 32 9 ?A_P.3 -26.56
3877.79 -23.73 160.25 243.23 67.54 24 32 27 3277.8 -26.56
}080.29 -23.72 ]Ol,J4 243.23 67.5_ 4 32 9 2480.3 -26.56
2732.84 -31.24 77.26 246.07 75.37 6 18 47 2132.8 -32.93
3273.74 -16.62 112.21 239.48 59.69 3 33 4 2673.2 -20.52
ClFFERENTIAL CORRECTIONS MID-CCUR,S£ EXECUTION ACCURACY
TOE !,5879 TRA 1,54L_ T{3-2.L;_f)75 BAU .4636 SGT 3914,6 S6R 370._ SG3 1620.!
RCE .0638 RRA -.1794 RC3 .2339 FAU .14516 RRT -.63_7 RRF -.6603 RTF .9903
FOE 7.1896 FRA 8,3059 FC3-8.0444 8,%° 11448 SG8 3932.1 R23 .0555 RI3 -.9904










ST 2435.0 SR 130.8 SS 3031,6
CRT ."383 CRS -.3865 CST -.9984
LSA 3887.3 MSA !61.2 55A 10.8
ELl 2435.7 E'L2 117.5 ALF 1.35
LAUNCH CATE GEC 5 I_H FLIGHT TIME 188.00 ARRIVAL CATE JUN l! 1969
HELIOCENTRIC CONIC DISTANCE 512.395
RL I47.41 LAL -.00 LOL 72.93 VL 27.828 GAL 5.01 AZL 86.81M(_ 226.59 5HA 129.31 ECC .16446 INC 3.1940 vJ 3q.225
RP |08,93 LAP -2.32 LOP 299.47 VP 37.555 GAP 2,73 AZP 9"_.L:_] TAL I52,95 TAP 19.53 RCA 108,05 APO 150.58 V2 34.78_
RC 97.236 GL 22.70 GP 3.28 ZAL 48.07 ZAP 1_.48 ETS 2.72 2AE 142.55 ETE 175.79 7AC 9G,73 ETC 166.33 CLP-172.54
PLMVIETOCENTR[C CONIC
C3 16.O19 VHL 4.002 OL4 32.27 RAL 18.00 RAO 6567.6 VEL 11.722 PTH 2.07 VHP 3.236 _PA -1.26 RAP 357.23 gee 1.2636
LNCH A_MTH LNCH TIME L-I TIME IN! LAT IN! LONG _NJ RT A_ [NJ A!'NTH IN! TIME _ CST TIM IN! 2 LAT IN! 2 LONG
73.84 23 29 15 3885.79 -23.62 160.81 _44.18 67.35 24 34 J 3285,8 -26.48 152.98
IO6.16 3 43 44 ]083.66 -23.61 IOI.35 244.18 67.33 4 35 7 2483.7 -_6.47 93.5?
73.84 23 29 15 3885.79 -23.62 160.81 244.18 67,35 24 34 1 3285.8 -26.48 152,98
106.16 3 43 44 ,3083.66 -23.61 101.35 244.18 67,33 4 35 7 2483.7 -26.47 93.52
110.00 5 34 |4 2742,25 -3|.08 77.94 247,04 74.99 6 19 56 2142.3 -32.82 69.15
lIO.O0 2 4J 5J 3275.L>0 -16.55 I12.32 240.43 59.66 3 36 26 2675.2 -_O.46 I05.37
OIFFERENTI&L CORRECTIONS MI0-COURS, E £)(£CUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE 1.7409 TRA J.7._OO TC3-2,3_8} 8AU ..[R_09 S_T 4273.6 S6R 359.0 S(,3 1499.5 ST 2643.2 SR 152.3 5S 2900.4
ROE .0878 RRA -.1688 RE3 .2215 FAU .1339I RRT -.tiff66 RRF -.5799 RTF .9912 CRT .5906 CR5 -.5458 CST -.9985
FOE 6.6902 FRA 7,8339 FC3-7.23710SP 12726 $4_ 4288,6 R_] .0306 RJ3 -.9913 LSA 3923.6 MSA 164.8 SSA JJ.O
B0£ 1,7432 8RA 1.7382 8C3 2.3388 FSP -5259 S_I 4278.2 $62 297.9 THA 177.3! ELI 2644.7 EL2 122.8 ALF 1.95
377
JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4. 1968-69_
LAUNCH CATE CCC 5 1968
H[L[L"_ENTR[C CONIC
RL 147,4] LAL _.00
RP I08,94 LAP -Z.45
RC 99.636 GL ZZ.§l
PLANE TCEENTRIC CONIC
C3 16.469 VHL 4.058
LNCH AZMTH LNCH TIN[
73.79 13 3] ?l
]06.2I 3 46 18
73.79 13 31 ZI
I06.Z! 3 46 28
IlO.O0 5 36 11






27.8L:=O 6AL 5.14 AZL 86.79 HCA
37.547 GAP 3.12 AZP 92.08 tAL
47.55 lAP 126.52 ET$ 2.79 ZAE
CLA 32.19 RAL







ARRIVAL CAT[ JUN J3 ]969
229.75 S.MA 129.16 £CC -166II INC 3.1145 V] 30.225
152.48 TAP 22.23 RCA 107.79 APO 150.73 V2 34.786
]39.88 ETE J76.25 7AC 89.95 ETC I66.33 CLP-126.58
18.6(] RAC 6567.7 VEL 11.741 PTH 2.07 VHP 3.37} CPA -1.88 RAP 356.55 [CC 1.2710
IN] LONG IN] RT AS.C IN] ATMTH IN] TIME PO CST TIM IN] 2 LAT IN] Z LONG
01FFERENTIAL CORRECTIONS
TCE 1.8817 TRA 1.91_6 TC3L2_4272 BAU .5353
ROE .1104 RRA -.1599 RC3 ._|03 rAU ,1_63
FOE 6.1978 FRA 7.3711 FC3-6.4464 OSP 13903
BCE 1,8849 8RA ].9193 BC3 2.4313 F.SP -4890
LAUNCH OATE DEC 5 1968
PELIC(ENTRiC CONIC
RL 147.41 LAL -,00 LOt. 7Z.93 VL 27,810 GAL 5,29 AZL
RP 108.94 LAP -2,58 LC%o ]05.79 VP 37,5_ GAP 3,5l AZP
RE 10_.O]0 GL 22,27 GP 2,74 7AL 46,99 ?AP J]O,Z7 ETS
PLANETOCENTRIC CONIC
C3 16,977 VHL 4,1213 0LA 32,28 RAL
LN(_PI AZMTH LNCH TIME: L-I TIME
73,80 23 34 7 _99.77
106.2'O 3 49 Z ]096,24
73._O 23 34 7 _899,77
106.20 3 49 2 _96.24
110.00 5 39 0 2756.58
110.00 2 47 16 3287.43
OIFFERENTZAL CORRECTICN5
tOE Z,01|6 7Ra 2.09"Z0 TC3-2.490| BAU ,5670
ROE ,1318 RRA -,1524 RC3 ,ZOO0 FAU ,11168
r0E 5.7259 FRA 6.9309 FC3-5.6951 BSP 14968
BOE 2.0159 BRA 2.097_ 8C3 2.498| FSP -4524
16i.30 245.23 67.16 74 36 IA 3293.1 -26.36 153.49
i0i.69 245.22 67.14 4 37 57 2489.0 -26.34 93.88
161.30 245.23 67.16 24 36 14 3293.1 -26.36 153.49
101.69 245,22 67,14 4 37 57 2489.0 -26.34 93.88
78,51 240,13 74,68 6 22 1 2150.1 -32,73 69,75
112.59 _41.46 59.57 3 39 26 2680.0 -_0.31 105.66
MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
S6T 4596_ 353,2 5(;3 I_'.ll.I ST 2824.8 SR ]75.3 SS 2768.3
RRY =.4771-RRF _.4990 RTF .9917 CRT .6005 CRS -.6408 CST -.9986
SGB 4609.9 RZ3 .0269 R13 -.9917 LSA 3955.4 MSA 168.2 SSA ]l.3
5(,1 4599.5 S_2 310.2 THA 177.89 ELI 2827.3 EL2 128.3 _LF 2.42
FLIGht TIME 192.00 ARRIVAL CATE JUN 15 1969
01 STANCE 524.694
86.77 PEA 237.9! SMA 129.19 ECC .16799 INC 3.23_ Vl ]0.225
91.95 TAL 151.98 TAP 24.89 RCA 107.49 APO 150.89 vz 34,784
2.86 ?AE 1}7.46 ET[ 176.59 ZAC 89.45 ETC 166.32 6LP-130.32
19.27 RA0 6567,7 VEL 11,763 PTH 2,08 VHP 3,523 OPA -_.34 RAP 356,12 ECC 1,2794
INJ LAT iNJ LONG INJ RT A.SC INJ A2"MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
-23.28 161.72 246.37 66.9i 24 39 7 3299.8 -16.J9 153.93
-23,27 102.15 246.37 66.96 4 40 39 2496.2 -16.18 94.37
-23.28 161.72 246.37 66.97 24 39 7 3299.8 -26.i9 153.93
-2_.27 102.15 246.37 66.96 4 40 39 2496.2 -26.18 94.37
-30.82 78.9e 249,33 74.43 6 24 56 2156.6 -32.65 70.23
-16.13 113.02 242.54 59.45 3 42 4 2r_7.4 -_0.07 106.10
MID-COURSE EXECUTICN ACCURACY ORBIT CETERMINATION ACCURACY
SrvT 4886.3 S6R 351,6 $63 1268.0 ST 2982.3 5R 198.2 55 2638.4
RRT -.4005 Rf@F -.4L:'09 RTF .99!9 CRT .7357 CRS -.6996 CST -.9986
&GO 4899.0 R_3 .0139 RI3 -.9919 LSA 3983.| MSA 171.6 SSA I].6
S_1 4888,4 S(;2 322._ THA 178,34 ELI 2985.9 [LZ 134 .| ALF 2.80
LAUNCH D'T[ OEC 5 1968 FLIGH7 tI_'_ 194.00 ARRIVAL CATE JUN 17 1969
HELIC_CENTRIC CONIC
RL ]47.41LAL -.00
RP 108.95 LAP -_,70
RC I04.441GL 22.00
PLANE TC'(ENTRIC CONIC
C3 |7,547 VHL 4.189
LNCH AZMTH LNCH TIME
73.88 23 37 28
106.12 3 51 28





27.81"10 G4L 5.46 AZL 86.75 H¢A 2}6.07 SMA I29.12 [CC .17010 INC 3.2501 Vl 30.275
37,5]0 6AP 3.91 AZP 9|.82 TAL 151.45 TAP 27.52 RC4 107.15 APO 151.08 V2 34.783
46.]8 ZAP 133.7] ETS 2.93 7AE 135._8 EIE 176.84 7AE 89._I ETC 166.32 CLP-I33.79
CL4 32,25 RAL 20,00 RAD 6567,7 VEL 11,787 PTH _.08 VHP 3,686 _PA -2,67 RAP 355,94 ECC 1.Z888
L-I Till[ IN] LAT IN] LONG IN] RT A,_C IN] A_TH IN] TIME _ CST TIM IN] 2 LAT IN] 2 LONG
3905.96 -23.05 162.09 247.60 66.79 24 4_ 34 3306.0 -25.99 154.33
3105.33 -23.04 102.74 247.60 66.78 4 43 |3 2505.3 -25.98 94,98
3905.96 -23.05 162.09 247.60 66,79 24 42 34 3]O6.0 -25.99 J54.33
I06.12 3 5| 28 3105.33 -23.04
110,00 2 49 25 3297.41 -15.79
OIFFERENTIAL CORRECTIONS
TOE 2.1346 TRA 2.2725 TC3-2.5270 BAU .5945
ROE .1523 RRA -.|460 RC3 .|90J FAU .J0077
FOE 5.2912 FRA 6.5278 FC3-4.9718 OSP 15865
802 2.14C/{'] 8RA 2.2772 8C3 2.5341FSP -4J51
J02.74 247.60 66.78 4 43 13 2505.3 -25.98 94.98
79.36 2_ 74.22 6 28 39 2J61.9 -32.58 70.63
113.58 243.69 59.28 3 44 23 2697.4 -19.74 JO6.70
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 5149.3 _ 352.9 S_3 1163.0 ST 3121.6 SR 220.1 SS 2516.5
RRT -,3285 RRF -,3471RTF ,9919 CRT ,771_ CRS -.7376 CST -,9987
•_8 5161.3 R'Z3 .0211 RI3 -.99t9 LSA 40|1.8 MSA 175,1 SSA 11.8
$61 5150.6 St,,2 333.2 THA 178.70 ELI 3126.2 ELZ I39.9 ALF 3.12
LAUNCH OATE OEC 5 1968 FLIGht TIME 196.00
HELIOCENTRIC CONIC
RL 147.41 LAL -.00 LCI.. 72.93 VL
RP 108.95 LAP -Z.8J LOP 312.12 VP
RC 106,844 GL 21.60 GP 2.32 7AL
PLAMETC_NTRIC CONIC
C3 18.186 VHL 4.265 0LA 32.19 RAL
LNC_ AZMTH LPEH TIME L-[ TIME[ IN_ LAT IN] LONG
74.00 23 41 24 3911.67 -22.79 162,40
IO6,00 3 53 42 3116,27 -22.78 103,46
74.00 _3 41 24 3911.67 -22.79 162.40
106.00 3 53 42 3116.27 -22.78 103.46
IlO.OO 5 46 58 2766.15 -_0.65 79.67
llO.O0 2 51 14 3_09,79 -]5.35 I14.28
OIrFERENTIAL EORR1ECTIONS
T0E 2,2458 TRA 2.4S00 TC3-2.5472 BAu .6209
ROE .1723 RRA -.1403 RC3 .1_07 FAU .09105
FOE 4.8781 FR4 6.1458 FC3-4.3344 BSP 16742
BOE 2.2524 8RA 2.4540 BC3 2.5536 FSP -_124
ARRIVAL _4TE JUN 19 1969
0IST_NC£ 536.897
27.788 G_L 5.64 AZL 86.73 PEA _39.23 SMA 129.04 ECC .1724_ _NC 3.2660 vl ]0.225
37.521 GAP 4.31 AZP 91.67 TAL 150.88 TAP ]0.12 RCA 106.78 APO 151.29 VZ 34.783
45.73 ZAP 136.94 ETS 3.(90 ZAE 133.33 ETE 177.04 7AC 89._I ETC 166.31 CLP-137.O0








2.09 VHP 3.861 0PA -2.87 RAP 355.97 ECC 1.2993
IN] A_NTH IN] TIME PO CST TIM IN] 2 L4T IN] ? LONG
66.62 24 46 }5 3311.7 -25.75 154.67
66.61 4 45 39 2516.3 -25,74 95.72
66.62 24 46 35 3311.7 -25.75 154.67
66.61 4 45 39 2516.3 -25.74 95.72
74.06 6 33 4 2166.2 -32.52 70.95
59.08 3 46 24 2709.8 -19.34 107.43
ORBIT CETERNINATION ACCURACY
St 3235.7 SR 241.0 SS 2394.9
CRT ,7954 CRS -,7637 CST -.9987
LSA 4028,9 M$A 178.5 554 12.0
EL| 324|.4 EL2 145.8 ALF 3.40
MID-COURSE EXECUTION ACCURACY
SGT 53_0.8 _ 356.3 SC,3 1064.6
RRT -.26_1RRF -.2791RTF .9918
_,B 5_92.6 R'Z3 .0187 RI3 -.991_
•_I 5381.7 ,_2 343.8 THAI 79,OO
z
378
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69p
LAUNCH _ATE CEC 5 I968 FLIGHT TIME 198,00 ARRIVAL LATE JUN 21 1969
HEL]C'_[NTRIC CONIC
RL 147.41 LAL -.00
RP |0H.94 LAP -2.9I
RC 109.246 GL 2_33
PLANE TOCENTRIC CONI_ ,
C] 18,_OO VHL 4.347
LNCH AZMTH LNCH TIME
74.1H 2} 45 52
105.82 } 55 46
74.18 23 45 52
105.82 } 55 46
110.00 5 51 59
110,00 2 52 45
CISTANEE 547.961
LC¢ 72.9] VL 27.775 GAL 5.84 A7L 86.72 HCA 242.39 SMA
LCQ }15,28 VP ]7.512 GAP 4.71 AZP 91.52 TAL 150,28 TAP
GP 2.15 ?AL 45.03 ZAP 139.92 ETS }.08 ZAE 1]J.59 ETE
IZ8.95 ECC .17504 INC 3.2808 vI 30.225
32,68 RCA 106.38 APO 151.52 v? 34.7_4
177.19 ZAC 89.43 ETC 166.31 CLP-139.97
CLA 32.1! RAL ZI.S9 RAC 6567.B VEL 11.844 PTH 2.10 VHP 4.047 CPA -2.95
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM
3916.95 -22.49 162.66 250.33 66.45 24 51 9 3317.0
3129.07 -22.43 I04.29 250.32 66.44 4 47 55 2529.1
3916.95 -22.49 162,66 250.33 66.45 24 51 9 3317.0
3129.07 -22.48 104.29 250.32 66.44 4 47 55 2529.1
2769.61 -30.58 79.92 253.5_ 73.92 6 }B 9 2169.6
3}24.41 -14.84 IlS.1O 246.16 58.35 3 48 |0 2724.4
CIFFER£NFIAL CORRECrlONS
TCE Z.3494 TRA Z.6293 TC3-2.5459 BAU .6447
RCE ,Jg_P RRA -.13_O _C} .1714 FAU .D_'_O
FCE 4.4988 FR4 5.797} rC3-3.7559 BSP 17529
BCE 2.3572 BRA Z.6327 BC} 2.5516 FSP -3517
MIC-COJRSE EXECUTION ACCURACY
%T 5537._ 51,R ]61.0 S4,B 974.4
RRT -.2012 _ -.2165 RTF .9916
S(,B 6599.5 223 .0165 RI3 -.9916
S.G| 55_.} S.(,Z }5}.6 THAI 79.25
RAP 356.21 ECC 1,3111








ST 3331.3 SR 260.8 SS 2279.3
(RT ._J24 cg5 -.7819 CST -.9987
LSA 4040.7 MSA 1_2.1 55A 12.2
EL1 333B.0 EL2 151.8 ALR 3.65
LALR,_H OATE OEC § 1_N58 FLIGHT TIME 200.00 ARRIVAL CATE JUN 23 1969
HELIOCENTRIC CONIC
RL 147.41 LAL -.0(]
RP 108.94 LAP -}.0(]
RC 111.645 GL 20.95
PLANIET(_CENTRIC CONIC
C} 19.698 VHL 4.438
LNCH AZMT_ LN(H TIME
74.41 2} 50 51
105.59 } 57 39
74.41 2} _(] 51
105.59 3 57 39
IIO.OO 5 57 36
110.00 2 54 I
DISTANCE 548,99_I
LCL 72.93 VL 27.762 GAL 6.06 ATL 86./I PEA 245.55 5HA 12_,_5 ECC .17790 INC 3.2948 v! 30.225
LOP 318.45 VP 37.503 GAP 5.12 AZP 91.36 TAL 149.66 TAP 35,_1 RCA 105.93 APO 151.77 V? 34.785
GP 1.99 7AL 44.30 ZAP J42.69 ETS 3.17 7AE I30.03 ETE 177,32 ZAC 89.86 ETC 166.32 CLP-142.73
OLA 32.01RAL 22.45 RAO 6567._ EL 11.873 PTH 2.11 VHP 4._44 CPA -?.94 RAP )56.64
L-I TIME INJ LAT INJ LCN_ JNJ RT A$_ INg A_4TH INJ TIME PC) CST TIM INJ 2 LA T
3921.BB -L_2.16 162.,q_ ZSI.B2 66.29 24 56 13 .3321.9 -25.17
3143.67 -LP'Z.14 105.24 251.B| 66._7 4 50 } 2543.7 -25.16
)921,BB -22.16 162._ 251.32 66.29 24 _6 13 3371.9 -25.17
3143,67 -22.14 105.24 251.81 66._7 4 50 3 2543.7 -25,16
277_.42 -30.53 80.I_ 255,20 7}._I 6 43 4_ 2172.4 -32.44
3341.1} -14.25 116.04 _47.4B 58.60 3 49 42 2741.1 -18.30
CIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION AC(URA(Y
TOE 2.4466 TRA 2.BIL:_ TC3-2,5249 BLU .6663 5_T 5773.0 _ _;_6_._ SG3 892.2
R'DE .2114 RRA -.1300 RC3 ,16L:_O F_U .07365 RRT -.1453 RRF" -.15_B RTF .9914
FOE 4.15}O FRA 5.4_9 ?C_-3,237_ BSP I3235 S(,B 5734.6 R"Z_ ,0144 RI) -.99J4










ST 3410.3 SR 279.4 SS 2170.0
CRT .8246 CRS -.7951 CST -.9987
LSA 4047._ MSA 185.7 SSA 12.4
ELl 341_.1 EL2 157.7 ALr 3.87
L4UNCH C4TE OEC 5 1968 FLIGHT TIME 202,00 ARRIVAL LATE JUN ?5 1969
HELIL'(ENTRIC CONIC CISTANCE 555.008
RL 147.41 L_L -.0B LOL 7_.93 VL 27.747 GAL 6.30 A7L d6.69 HCA 248.7? 5MA 128.75 ECC .I81_2 IN{ ).308_ VJ }0.225
RP 108.93 LAP -).0H LL-_ 321 .61 VP 37.495 GAP 5.53 AZP 91.20 TAL 149.00 TAP 37.7! RC4 105.45 APO 152.06 V2 34.787
RC 114.042 GL 20.53 GP 1.85 ZAL 43.54 lAP 145.26 ETS 3.76 7AE 123.64 ETE 177.47 7AC 90.4E ETC 166.34 CLP-145.II
PLANE TOCENTR IC CONIC
C3 20.586 VHL 4._B7 CLA 31._9 RAL 23.}5 RAC 6567.8 VEL 11,915 PTH _.12 VHP 4.452 CPA -2.82 RAP 357.23 ECC 1.3388
LNCH ATMTH LNCH TIME L-I TIME INJ LA T INJ LONG INJ RT ASC [NJ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG
74.69 0 0 t3 3926.5_ -21.79 163.06 253.38 66.12 1 5 40 3326.6 -24.83 155.4_
105.31 } 59 22 3160.01 -21.78 106.}I 253.33 66,11 4 52 _ 750-,0._ -24.82 98.67
74.69 0 0 13 3926.58 -21.79 163.06 Z53,3_ 66.12 I 5 40 33?6.6 -24.83 155.42
1_5.31 3 59 22 3160.01 -21.78 106.31 253.38 66.11 4 52 2 2560.0 -24.82 98.67
110.00 6 3 44 2774.77 -)0.48 ER].29 256.92 73.72 6 49 58 2174.8 -32,41 71.60
110.00 2 55 2 3359.82 -13.58 IIT.OB 248.35 58.35 3 51 2 2759.8 -17.68 110.}6
CIFFERENT_AL CCRRECTION$ MID-CCURS,E EXECUTION A(CURAC_ CR_IT CETERM[NAT_ON ACCUgACY
TOE 2.5333 TRA 2.99119 TC}-2.4872 BAU .6858 SGT 5938.1 S_ 372.3 S(,3 _17.4 ST 3474.1 SR 296.8 SS L_166.8
RCE .2308 RRA -.1249 RE} .1526 FAU .06603 RRT -.0935 R_" -.1053 RTF .9910 CRT .8335 CRS -.B048 CST -.9987
FOE 3.8390 FRA 5.1937 rC3-2.7766 BSP 18880 SGB 5949,7 R'Z3 .0123 RI} -.9910 LSA 404_.8 MSA 189.2 SSA 12.5
_CE 2.5488 BRA 3.0015 BC3 2.4919 FSP -2973 SGI _93_._ _G_ 370.7 THA | 79.66 ELI 34A2.9 EL? 163-5 ALF 4 .08
LAUNCH LATE _EC 5 1963 FLIGHT TIME 204,00 AREIVAL LATE JUN 27 1969
HELIOCENTRIC CONIC
RL 147.41 LAL -.00
RP 108.93 LAP -3.16
RE 116.435 GL _].IO
PLAN_TOCENTRIC CONIC
C3 21.577 VHL 4.645
LNCH A_MTH LN_H TIME
75.02 _ 6 11
104.98 4 0 _0
75.02 0 6 II
104,9_ 4 0 5(]
110.00 6 IO 19
110.00 2 55 52
01STANCE 560.983
LC_. 72.93 VL 27.732 GAL 6,56 AIL 86,C-_ KA 251,8_ _MA I78.65 ECC .18443 INC ).3209 vI 30.725
LOP 324.7_ VP 37.4_6 GAP 5.96 AlP 91.03 TAL I4B.}I TAP 40.19 RCA 104.92 APO 152.37 V2 34.790
GP 1,73 7AL 42.75 7AP 147.67 ETS 3.37 ZAE 127.39 ETE 177.51 7_C 91.22 ETC 166.36 CLP-I47.71
0LA 31.74 RAL 24,2_ R_O 6567.9 VEL 11.956 PTH ?.13 VHP 4.670 CPA -2.63
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZIdTH INJ TIME PO CST TIM
39}0.B4 -21.33 163,19 255.02 65.96 I II 42 3330.8
3178,34 -21.37 107.51 255.02 65,95 4 53 48 ?578.3
39_O,H4 -21.Z_1 163.19 255.02 65,96 I I1 42 33],0.B
3178.34 -21.37 107.51 255,02 65.95 4 53 43 2578.3
2776.8J -)0.44 80.43 25_.7_ 73.65 6 56 36 2176.8
}3_,0.}7 -12.B5 118.21 250,28 5B.05 } 52 12 2780.4
OIFFERENTIAL CORRECTIONS
TOE 2.6289 TR_ 3.1957 TC3-2.4275 BAU .7015
R_£ .2502 RRA -.1197 RC} .1429 FAU .05873
F_E 3.5602 VRA 4.94|4 rc3-2.3562 OSP 19383
_CE Z.6408 BRA 3.1980 BE} 2.4317 F,_ -2722
RAP 357.98 ECC 1.3551








ST }52_,8 SR 313.1 55 1972.9
CRT .8402 CRS -.8J21CST -.9987
LSA 4050.4 MS_ 192.8 $54 12.?
ELI 3538,7 EL2 169.3 ALF 4.27
MI0-COURSE EXECUTION ACCURACY
_T 6039.? SGR 378.? S¢3 750.4
RRT -.0448 RRF -.0546 RTr .9906
_.,_ 6101,5 _'2_ .0J0J RI} -,9_306
931 6089,8 S(,Z }77,8 THA 179.34
379
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69J
LAUNCH CATE CEC 5 J968
HELIOCENTRIC CON|C
RL 147.41 LAL -.00
RP JO#.91 LAP -3.22
RE 118.8Z3 GL 19.63
PLANETOCENTRIC CONIC
C3 Z2.6B2 VHL 4.763
LNCH AZNTH LNCH TIP/_
75.40 0 lZ
|04.60 4 2 0
75,40 0 12 38
JO4.60 4 20
110.00 6 17 18
lJO.OO 2 56 31
FLIGHT TIME ZO6.00 ARRIVAL CATE JUN 29 1969
0ISTANCE 566.936
LOL 77.93 VL 27.716 GAL 6.83 AZL 86.67 HCA 255.04 SaAA 126.54 £CC .18815 INC 3.3333 VI 30.?25
LOP 327.94 VP 37,477 GAP 6.39 AZP 90.86 TAL 147.61 TAP 42.65 RCA 104.35 APO 152.72 V2 34.794
GP J.62 ZAL 41.94 ZAP 149.93 ETS 3.48 ZAE |26.28 ETE 177.59 ZAC 92.|3 ETC 166.38 CLP-149.97
CLA 31.58 RAL 25.23 RAO 6567.9 VEL i2.OO3 PTH 2.14 VHP 4.899 DPA -2.36 RAP 358.85 £CC |.3733
L-Z TINt |NJ LAT IN] LONG IN] RT A,_C IN] AZNTH IN] TIHE PO CST TIN IN] Z LAT IN] 2 LONG
3934.66 -20.95 163.27 256.74 65,81 I 18 12 3334.7 -24.03 155.70
3198.69 -Z0.93 108.84 256.73 65.80 4 55 19 2598.7 -24.02 101.27
3934.66 -20.95 163.27 256.74 65.8! 1 |8 12 3334.7 -E4.O3 =55.70
3|98.69 -20.93 10e.84 256.73 65.80 4 55 J9 2596.7 -24.02 IO1.27
2778.69 -]O.4l 80,57 260.62 73.57 7 3 36 2178.7 -32.36 71._9
3402,65 -12.04 1|9.44 251.76 57.76 3 53 14 2802.7 -16.21 112.81
OIFFERENTIAL COEhR_CTIONS
T0E 2.7122 TRA 3.3963 TC3-2.3607 BAU .71713
ROE .Z699 RRA -.I141 RC3 .1331 FAU .05242
FOE 3.3OL_O FRA 4,7079 FC3-2.0(308 BSP 1992_
BOE 2.7255 BRA 3.3_2 BE3 2.3644 FSP -2508
HI0-COURE EXECUT/ON ACCUI_ACY ORBIT OETERNINATION ACCURACY
SGT 6221.4 _ 384.O S_3 689.1 ST 3566.7 SR 328.2 SS 1881.5
RRT .0006 RRF -.0076 RTF .9902 CRT .8451 CRS -.8176 CST -.99_7
S(_ 62]_.3 R23 -.0082 RI3 .9902 LSA 4041.1NSA 196.3 55A I?.8
_l 622| .4 SG2 384.0 THA .00 £L1 3577.5 EL2 | 74.9 ALF 4.46
LAUNCH DATE 0EC 5 1968 FLI(qNT TIHE 208.00 ARRIVAL OATE JUL 1 1969
H[LIOCENTRIC CONIC
RL 147.41LAL -.00
RP 108.90 LAP -3.27
RC 121.206 GL 19.15
PLANE TOCENTRI C CONIC
C3 _3.913 VHL 4.890
LN04 AZ14TH Lh.hCH TII,_
75.84 0 19 _3
104.J6 4 2 54
75.84 O 19 33
104.16 4 E 54
110.OO 6 24 36
110.OO 2 57 1
0ISTAN(£ 572.850
LCL 72.93 VL 27.699 GAL 7.13 AZL 86.65 HCA 258.Z0 SMA 128.47 ECC .197)9 INC 3.3452 Vl _.225
LOP 331.1! VP 37.469 GAP 6,83 AZP 90,68 TAL 146.88 TAP 45.08 RCA 103.74 APO 153.!0 V2 34.798
GP 1.52 ZAL 41.10 ZAP 152.05 ETS 3.62 2AE 125.27 ET£ J77.66 7AC 93.17 ETC 166.40 CLP-152.O9
OLA 31 .AO RAL 26.21 RAO 6568.0 EL 12.054 PTH 2.15 VHP 5.139 0PA -2.02 RAP 359.84
L-I T_IA_ _NJ LAT |NJ _ IN] RT A,S_ IN] AZNTH IN] TIN? PO CST TIN INJ Z LAT
3938.07 -20.47 163.30 258.52 65.66 1 ?5 11 3338.1 -23.58
3L:_I.07 -EO.A6 110.31 258.51 65.65 4 56 35 2621.1 -23.57
3938.07 -?0.47 [63.30 258.52 65.66 I 25 |1 3338.1 -23.58
322|.07 -20.46 110.3! Z58.5J 65.65 4 56 35 7621.! -23.57
2780.56 -50.37 80.70 262.59 73.50 7 lO 57 2180.6 -32.33
3426.58 -11.17 IL_.74 253.29 57.48 3 54 8 2826.6 -15.38
0 IFFERENTIAL CCRREC TIONS
TOE 2.79_ TRA 3.6055 7C]-?.2815 BAU .7505
ROE ,2897 RRA -.I079 R(_ .1232 FAU .04663
FOE 3.O684 FRA 4.4984 FCA-I .6887 85P 20405
80£ 2.8072 _A 3.6071 8C3 ?.2849 FSP -2312
NIO-CCURSE EXECUTION ACCURACY
.5_7 63_8.5 ,_R 389.4 _3 633.6
RRT .04_8 RRF .0372 RTF .9897
S_,B 6_50.4 R23 -.0063 RJ_ .9897










ST 3593.4 SR 342.3 SS 1795._
CRT .8488 CRS -._217 CST -,9987
LSA 4026.7 NSA 199.8 SSA 12._
ELl 3605.J EL2 180.4 ALF 4.63
LAUNCH DATE 0£C 5 1968
HELIOCENTRIC CONIC
RL 147.41LAL -.00
RP !08.89 LAP -3,32
RC 123.581 GL 18.64
PLANETOCENTRIC (ONiC
C3 25.287 VHL 5.029
LNCH AZMTH LNCH TIN_
76.33 0 _6 59
103.67 4 ] _5
76.33 O 26 59
|03.67 4 3 25
110.00 6 32 12
{10.00 2 57 23
FLIGHT TII,_ _lO.O0 ARRIVAL CATE JUL 3 ;969
OlSTAN(E 578.727
LOt. 71.93 VL 27,682 GAL 7.46 AZL 86.64 HCA 261.37 SNA 128._0 £CC .19657 fNC 3.3569 V! 30._25
LOP 334.28 VP _7.46l GAP 7.29 AZP 90.50 TAL I46.13 TAP 47.50 RCA 103.O8 APO 153.53 V2 34,803
GP 1.44 ZAL 40.24 ZAP 154.05 £TS 3.76 Z_E J24.37 ETE 177.73 ZAC 94._ £TC )66.43 CLP-154.O9
OLA 31._0 RAL 27.21 RAD 6568.0 VEL |2.1|0 PTH 2.17 VHP 5.39| OPA -1.62 RAP .94 ECC 1.4162
L-I TIM_ IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG
3940.96 -19.96 163.28 260.36 65.52 I 32 40 3341.0 -23.10 155.7_
3245.65 -19.95 111.92 ?60.36 65.5| 4 57 _1 2645.7 -_3.09 104.42
3940.96 -19.96 163.28 260.36 65.52 l 32 40 3141.0 -23.lD 155,7_
3245.65 -19.9§ 111.97 260.36 65.5| 4 57 3! _645.7 -23.09 104.42
2782.53 -]O.3] 80.84 ?64.64 73.43 7 |8 35 21_2.5 -32.30 72.]H
]452.07 -10.23 122.12 254.87 57,2] 3 54 55 2852.J -14.4_ 115.60
OIFFERENTIAL CCRR_ECTIONS
TOE 2.8710 TRA 3.8254 TC3-2.1913 BAU .7418
RO£ .3097 RRA -.1011 RC] .1|]3 FAU .04|34
rO£ 2.8588 FRA 4.3117 FC3-1.4154 _SP L:_O816
BO£ 2.8876 BRA 3.8_67 8C3 Z.1942 FSP °2133
HIO-COURS4_ EXECUTION ACCURACY ORBIT OETER_INATION _CCURACY
SGT 6443.7 SOR 394.5 SO3 583.5 ST 3611.4 SR 355.2 SS 17!6.3
RRT .0853 RR_ .0802 RTF .9893 CRT .85|6 CRS -.8Z48 CST -.99H_
S_B 6455.8 R_3 -.0045 R13 .9893 LSA 4009.0 NSA 203.2 SSA 12.9
SG| 6443.8 ,_2 393.1 THA ._0 ELI ]624.O EL2 185.6 ALF 4.80
LAUNCH 0ATE DEC 5 1968 FLIGHT TINE 212,00 ARRIVAL CATE JUL 5 1969
HELIOCENTRIC CONIC
RL 147.41LAL -.OO
RP 108.87 LAP -3.35
RC 125.948 GL 18.12
PLANETOCENTRIC CONIC
C3 26.B_2 VHL 5.179
LNCH A]')4TH LNCH TIME
76.88 O 34 56
103.17 4 3 32
76.88 0 34 56
10].12 4 3
I|0.00 6 AO 2
JJ0.O0 2 57 37
DISTANCE 584.565
LOL 72.93 VL 27.665 GAL 7.81 AZL 86.63 HCA ?64.53 S_A 178.18 [CC .?0133 INC 3.3684 Vl 30.225
LCP 337.45 VP 37.453 GAP 7.76 AZP 90.32 TAL 145.]7 TAP 49.90 RCA 102.38 APO 153.99 V2 34.80_
GP 1.36 ZAL 39.37 ZAP 155.94 ETS 3.93 ZAE 123.56 ETE 177,79 ZAC 95.56 £TC 166.45 CLP-J55.9H
0LA :30.98 RAL 28,_2 RAO 6568.1 VEL 12.174 PTH 2.18 VHP 5.655 OPA -I.17 RAP 2.13 ECC 1.44!4
L-_ TIME IN] LAT IN] LONG IN] RT AS_C IN] A]'NTH IN] TIPI_ PO CST TIM IN] 2 LAT IN] 2 LONG
]94].|8 -19.42 16_.|8 _62.27 65,38 1 40 ]9 3343.2 -22.58 155.72
3272.59 -19.4l 113.68 _62._6 65.37 4 58 5 2677.6 -22.57 {O6.23
3943.18 -19.42 163.18 262.27 65.38 I 40 39 ]343.2 -22.5_ 155.72
3272.59 -19.AI |13.68 262.26 65.37 4 58 5 2677.6 -ZZ.57 106.23
2784.7] -50.29 81.00 266.77 73.34 7 26 ?6 2184.7 -32.27 72.34
3479.04 -9.23 123.57 256.49 56.94 3 55 36 2879.0 -l].52 J!7.10
ORBIT OETE_INATION ACCURAC_
ST 3620.3. SR 366.9 SS 1642.0
CRT .8535 CRS -.8272 CST -.9988
LSA 3986.8 NS_ 206.4 SSA 12.8
ELI 363]._ EL2 190.5 ALF 4.96
DIFFERENTIAL CORRECTIONS
TOE 2.9479 TRA 4,0569 TC3-2.O914 BAU .7509
ROE .3501 RRA -.0915 RC] .1035 FAU ,03649
FOE 2.6690 FRA 4.1437 FC3-1.1777 8,_° 2IL;_O
BOE 2.966] 8RA 4.05_O BC3 2.0940 FSP -1968
NIO-COURSE EtECUTION ACCURACY
SGT 6537.1 SOR 399.2 SC,3 538.?
RRT .1254 RRF .1216 RTF .9888
S_ 6549.3 R_3 -.0028 R|3 .988_
Sol 6537.] So? 3_6.1 THA .44
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH DATE 0EC 5 J968 FLIGHT TIN_ 214.00 ARRIVAL 0ATE JUL 7 1969
HELZOCENTRZC CONIC
RL 147.41 LAL -,00
RP 108.85 LAP -3.38
RE I28._36 GL ]7,58
PLANETCX_ENTRIC CClq|C
C3 28.539 VHL 5,342 CLA
LNCH AZMTH LNCH TIME L-I TII_ INJ LAT
77.50 0 43 27 3944.59 -18.85
IO2.50 4 3 9 3302.10 -18.83
77.50 O 43 27 3944.59 -18.85
102.50 4 3 9 3502.10 -18.83
JJO.O0 6 48 2 2787.25 -_0.24
I]O.O0 2 57 44 3507.43 -8.18
OIFFERENTIAL CC_MECTIONS
TOE 3.0274 TRA 4.3041 T(3-1.9796 BAU .7561
ROE .3507 RRA -.0848 R(3 .O939 FAU .O3187
FOE 2.5012 FRA 3.9967 FC3 -.9668 BSP 21502
BOE 3.0476 8RA 4.3049 8C3 I .9818 FSP -1812
OI$TANCE 590.359
LOt. 72.93 VL 27.646 GAL 8.19 AZL 86.62 PICA 267,70 S_A 128.06 ECC ,20649 INC 3.3798 Vl 30.225
LCP 340.62 VP 37.445 GAP 8.25 AZP 90.14 TAL 144.59 T4P 52.29 RCA 101.62 APO 154.50 V2 34.8J5
GP 1.29 ZAL 38.49 ZAP 157,75 ITS 4.11 7A_ 122.82 _TE 1T7,86 ZAC 96.90 ETC 166.47 CLP-157.78
30,74 RAL 29.24 RA0 6568,1VEL 12.244 PTH 2.20 VHP 5.934 0PA -.67 RAP 3.40 ECC 1.4697
INJ LONG INJ RT ASC ZNJ A?NTH INJ TINC PO CST TIN [NJ 2 LAT |NJ 2 LONG
163.01 264.23 65.25 I 49 11 3344.6 -22.03 155.59
115.62 264.23 65.24 4 58 11 2702,1 -22.01 108,20
163.01 264.23 65,25 I 49 1! ]344.6 -22.03 155.59
115.62 264,23 65.24 4 58 II 2702.1 -22.0! 108.20
81.18 268.97 73.25 7 34 29 2187.3 -32.24 72.53
125.O9 258.16 56.69 3 56 12 2907.4 -12.50 118.67
MI0-COURS( EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
7:_T _22.9 _ 403.4 5G3 497.4 ST 3625.3 SR 377,5 $5 1574.7
RRT .1649 RF_F .|623 RTf .9884 CRT .8549 CR5 -.8291CST -.9988
SG8 6635.2 R23 -.001! R13 .9884 LSA 3965.0 MSA 209.4 55A 12.8
$61 6623.3 $62 597.9 THA .58 ELI 3659.6 EL2 195.1 ALF 5.10
LAUNCH OAT¢ C)EC 5 1968 FLIGHT TIE 216.00 ARRIVAL DATE JUL 9 1969
HELIOCENTRIC CONIC
RL 147,41 LAL -.00
RP 108.83 LAP -3.39
RC 1_O.653 GL 17.O2
PLAN[TOCENTRIC CONIC
C3 30.464 VHL 5.519
LNO4 AZMTH LN(H TIME
78.19 0 52 34
JOI.BI 4 2 12
78.19 O 52 34
101.81 4 2 12
110.00 6 56 11
I10.00 2 5? 45
DISTANCE 596.103
LOt. 72.93 VL 27.628 GAL 8.59 AZL 86.61HCA 270.87 SMA 127,93 ECE .212139 IN( 3.3912 VJ 30.225
LOP 343.80 VP 37.4_ GAP 8,76 AZP 89,95 TAL 143,80 TAP 54.67 RCA 1OO.80 APO 155.06 V2 34.821
GP 1.23 ZAL 37.60 ZAP 159.47 ETS 4.32 ?AE 122.15 ETE 177.92 ZAC 98.32 ETC 166.48 CLP-159.51
OLA 30.49 RAL 30._6 RA0 6568.2 VEL 12.3L:_ PTH _.22 VHP 6.227 OPA -.13 RAP 4.74 EEL 1.5OI4
L-I TIME INJ LAT ZNJ LONG ]NJ RT AS( _NJ A_TH INJ TII4_ PC) CST TIM INJ 2 LAT INJ 2 LONG
3944.94 -18.24 162.73 266.23 65.13 I 58 J9 3344.9 -21.44 155.36
3334.43 -18._ !17.74 266,25 65,12 4 57 46 2734.4 -21.43 110.37
3944.94 -18.24 162.73 2'66.2_ 65.13 I 58 19 3344.9 -21.44 155.36
3334.43 -18._ 117.74 _o6.Z5 65.|2 4 57 46 2754.4 -21.43 110.37
2790.18 -30.18 81.39 271.23 73.14 7 42 42 2190.2 -32.19 72.75
3537.19 -7.06 126.67 259.87 56.47 3 56 42 2937.2 -11.42 120.29
ORBZT CETERMINATION ACCURACY
ST 3619.0 SR 386.8 55 1509.9
CRT .85§7 CR5 -.8304 CST -.9988
LSA 3934.6 MSA 212.2 5SA 12.7
ELI 3634.1 EL2 199.3 ALF 5.24
OIFFERENT/AL CORRECTIONS
TOE 3.1029 TRA 4.56,_0 TC3-| .8669 8AU .7611
ROE .3717 RRA -.0751 RC3 .0845 FAU .0_785
FOE 2.3456 FRA 3.8620 FC3-.7915 8SP 21836
BOE 3.1251BRA 4.5626 8C3 1.8688 FSP -1678
NI0-COUR,T_E EXECUTION ACCURACY
SGT 6693.2 SGR 407.1 SG3 459.9
RRT .2030 RRF .2016 RTF .98_
SGB 6707.5 R23 .(3004 R13 .9880
St,,1 6695.7 ,%2 398.6 THA .7!
LAUNCH 0ATE OEC 5 1968
HELIOCENTRIC CONIC
RL 147.41LAL -.00
RP 108.80 LAP -3.39
RC I32.989 GL 16.46
PLANE_TOCENTRIC CONIC
C3 32.626 VHL 5.712
LNCH AZNTH LN(H TIH[
78.97 1 2 25
iO1.03 4 0 31
78.97 ! Z 25
IO1.O3 4 0 3l
llO.O0 7 4 27
110.00 2 57 39
FLIGHT TINE 218.00 ARRrVAL OATE JUL I1 1969
0ISTANCE 601.793
L(_L 72.93 VL 27.609 GAL 9.03 AZb 86.60 HCA 274.03 SMA 127.80 ECC .21817 INC 3.4025 Vl 30.725
LOP 346.97 VP 37.431 GAP 9.29 AZP 89.76 TAL J43.OJ TAP 57,05 RCA 99.92 APO 155.68 V2 34._79
GP 1.17 7AL 36.70 ZAP 161.12 ETS 4.54 7AE 121.54 ETE 177,99 ZAC 99.80 ETC 166.48 CLP-161.16
OLA 30.22 RAL 31.28 R&0 6568,3 VEL 12.410 PTH 2,24 VHP 6.536 OPA .44 R4P 6.15 ECC 1.5369
L-I TIME INJ LAT INJ LC_ INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3943.85 -17.60 162.34 268.32 65.02 2 8 9 3343.9 -20.82 155.00
3370.00 -17.58 12'0,09 268.32 65.0I 4 56 41 2770.0 -20.80 112.75
3943.85 -17.60 162.34 Z68.32 65.02 2 8 9 3343.9 -20.82 155.00
3370.00 =17.58 12_.09 26_q.32 65.01 4 56 41 2770.0 -20.80 112.75
2793.58 -30.12 81.63 273.56 73.01 7 51 0 2193.6 -32.14 73.00
3568.27 -5.89 128.32 261.62 56.27 3 57 8 2968.3 -10.28 12J.98
OIFFERENTIAL CORRECTIONS NI0-COUR._E EXECUTION ACCURACY OR_! T _ETEI_INATION ACCURACY
TOE 3.1794 TRA 4.8359 TC3-1.7484 8AU .7633 ,_T 6758._ SGR 410.3 SG3 425,9 ST 3_07.1 SR 394.8 SS 1450.!
ROE .3929 RRA -.0642 RE3 .0754 FAU .O2412 RRT .2405 RRF .2400 RTF .9876 CRT .8562 CR$ -.8314 CST -.9989
FOE 2.2056 FRA 3.7423 FC3 -.64OO 8SP 22129 SGB 6770.9 F_3 .0017 R13 .9876 LSA 3901.7 MSA _14.6 SSA 12.6
_3E 3.2036 BRA 4.8363 8C3 1.75OO FSP -1554 S_1 6759.2 St-,,2 398._ THA .84 ELl 3623.0 EL2 203.1 ALF 5.37
LAL_CH DATE DEC 5 J96_ FLIf_T TINE LP'ZO.O0 ARKIVAL CArE JUL 13 1969
HELIOCENTRIC CONIC 01STANCE 607.421
RL 147.41 LAL -.GO COL 72.93 VL 27.589 G4L 9.51AZL 86.59 H_.A 2?7._0 94A
RP lO8.78 LAP -3.39 LOP 350.14 VP 37.424 GAP 9.85 AZP 89.57 TAL 142.22 TAP
RC 135.313 GL 15.88 GP 1.12 ZAL 35.81 2AP 162.71ETS 4.80 ZAE 120.97 ETE
PLAN_FOCENTRIC CONIC
C3 35.060 VHL 5.9_'_1 0LA 29.94 RAL 32._ RAD 6568.4 VEL 1_.507 PTH 2.26 VHP
LNCH AZMTH LN(H TIM[ L*_ TIM_ INJ LAT INJ LONG INJ RT AS( INJ ATNTH INJ T_
79.85 I 13 6 3940.95 -16.92 161.79 270.44 64.93 2 18 47
1OO.15 3 57 58 3409.20 -16.91 1_.68 270.43 64.92 4 54 47
79.85 I 13 6 3940.95 -16.9_ 161.79 270.44 64.93 _ 18 47
1_.15 3 57 58 3409.20 -16.91 122.68 270.43 64.92 4 54 47
110.OO 7 12 47 2797.52 -30.04 81.91 275.95 72.86 7 59 24
110.OO 2 57 28 3600.63 -4.66 130.02 26_.4J 56,J0 3 57 28
0IFFER_NTIAL CORRECTIONS MI0-CCX, IRS_E EXECUTION ACCURACY
TOE 5.2571 TRA 5.1271 TC3-1.6260 8AU .7628 SGT 6813.2 SC.,R 412.9 SG3 395.0
ROE ,4J43 RRA -,0319 RC3 .0667 FAU .O_ RRT .2774 RRF .2776 RTF .9873
FOE 2.0791 FRA 3.6362 rc3 -.5107 BSP 22394 566 6825.7 R23 .0029 R13 .987]
80E 3.2_33 BRA 5.1273 8C3 I .6274 FSP -1441 SGJ 6814.| S,G2 3_.7 THA .97
127.67 ECC .22478 _NC 5.4140 VJ 30.225
59.42 RCA 98.97 APO 156.37 v2 34.837
178.06 2AC 101.34 ETC 166.47 CLP-162.75
6.863 OPA 1.05 RAP 7.61ECC 1.5770








ST 3589.8 SR 401.5 SS 1394.6
CRT .8563 CRS -.8321 CST -.9989
LSA 3865.9 NSA 216.7 SSA 12.5
EL1 3606.3 EL2 206.4 ALF 5.49
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69
LAUNCH CAT? _EC 6 1968 FLIGHT TIE 70.00 ARRIVAL CAT[ FEe ]4 ]9_9
HELIC(ENTRIC CONIC
RL 147.38 LAL -.00
RP |07.§2 LAP 1.96
RC 83.J58 GL 2.65
PLANE TOCENTR|C CONIC
C_ _7.0_J VHL |7.523
LNCH AZMTH LN(H TIE
90.00 6 6 15
90.00 19 39 4!
I00.00 7 30 37
100.00 20 58 0
llO.OO 8 4_ 48
110.0(3 21 59 19
CISTANCE 130.842
LOL 73.94 VL 16.3{]7 GAL 27.11 AZL 86.80 HCA 37.71 .9.tA 86.46 ?CO .77531
LL,%° 111.61 VP 30.556 GAP -49.37 AZP 87.46 TAL 17].11 TAP 208.83 RCA ]9.43
GP -.17 7AL 64,05 ZAP 33.59 ETS 178.52 ?AE J34.16 ETE 186.79 ZAC 60.91
INC 3.2032 Vl 30.229
APO 153.49 v? 35.745
ETC 162.34 CLP 33.59
0LA 6.37 RAL 8.07 RAC 6571.8 VEL EO.697 PTH 3.18 VHP 27.742 CPA -16.26 RAP 328.65 ECC 6.0533
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2990.17 -28.04 95.72 274.86 85.86 6 56 5 ?390.2 -78.32 87.06
5236.79 26.59 _35.84 2r_.}O 79.88 71 6 58 4636.8 24.9? 727.57
7718.04 -29.64 ?5.83 ?75.00 85.96 8 15 55 2118.0 -29.89 67.04
4984.15 78.17 216.95 267.97 79.57 22 21 4 4384.1 ?6.45 208.57
2482.77 -34.00 58.3? 275.35 86.2? 9 27 10 1887.8 -34.15 49.08
4792.18 32.46 201.47 ?67.02 i8.64 23 19 11 4192.2 ]0.56 197.72
01FFERENTIAL CORRECTIONS MI0-COUR._ E_(UTION ACCURACY ORBIT 0ETER_WINATION A(CURACY
TOE -.853_ TRA-2.0628 TC3 -.II19 BAU .461§ S6T 832.0 SGR 453.7 S_3 25.2 ST 345.7 SR 408.4 SS 341 .4
ROE-l.2350 RRA .6181 RC3 -.OJO9 FAU .01152 RRT -.O275 RRIr .0242 RTr -.6253 CRT .7104 CRS .779J CST .9930
FOE .3764 FRA .7Z58 rE3 -.O325 BSP 2013 S(,B 947,7 R_} .0003 R13 .6253 LSA 593.9 MSA 223.6 SSA 14._
BOE 1.5013 _A ?.1534 BE3 .1124 FS_:_ -51 S4TsI 8]?.1 _2 453.5 THA 178.78 ELI 496.2 EL? 7OO .2 ALF 51 .64
LAUN(H 0ATE 0EC 6 1968 FLIGHT TIME 7_,00 ARRIVAL 0ATE FE_ 16 J969
HELIOCENTRIC CONIC OlSTANCE 136.408
RL 147.38 LAL -.OO LOL 73.94 VL 17.078 GAL 25.85 AZL 86.78 HCA 40.96 SI,IA 87.93 E(C .74857 INC 3.2237 V! 3(3.2?9
107.51 LAP 2.11 LC_ 114.86 VP 30.979 GAP -47.15 AZP 87.56 TAL 17_.22 TAP 211.l_ RCA 22.11 APO _53.76 V2 35.249
RC 80.975 GL 2.95 GP -.18 ZAL 62.73 ;rAP 32.06 £TS 178.59 Z_ |34.18 £TE 187.22 ZAC 62.56 ETC 162.70 CLP 32-06
PLANETC_ENTRIC CONIC
C3 281.332 VML 16.773 OLA 7.17 kAL 3.18 RAO 6571.6 VEL 20,066 PTH 3,14 VMP 26.718 CPA -15.71 RAP 330.34 ECC 5.6300
LNOrl ASNTH LN(H TIME L-I TIME INJ LAT INJ LCIN_ INJ RT A,_W_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG
90.00 6 4 3! 3004.88 -_7.96 96.79 27fl.56 85,33 6 54 36 2404.9 -2d.3J 88.14
90.00 19 50 14 5_10.86 26.13 233.3! 2_._6 78.69 ?l 16 55 4600.9 24.3! 225.17
100.00 7 29 18 2731.45 -29.57 76.82 275,71 85.44 8 14 49 7131.5 -23.83 68.03
1(30.OO 21 8 9 4949,57 27.72 ?14.47 267.90 78.34 22 30 38 4349.5 25.83 206.18
110.00 8 45 23 ?433.34 -33.95 59.14 276.lI 85.74 9 26 56 1833.3 -34.17 43.90
1lO.OO _ 8 33 4760.40 3_.O1 199.05 _66.83 77.31 23 27 53 4160.4 29.33 190.46
DIFFERENTIAL CORRECTIONS HIO-COLMS_ EXECUTION ACCURACY ORBIT CETE_WIN_TION ACCU_ACY
70E -.8565 TRA-2.0794 TC3 -.I193 BAU .4510 S_T 870.8 S(,R 459.2 _3 27.2 ST 363.| SR 413.3 55 357.2
R0£-1.1964 RR_ ,5961 RC3 -.0123 FAU .01158 RRT -.0_71 _ .0_ _TF -.644_ CRT .7087 CRS .7739 CST .9377
FO_ .3916 FRA .757_ FC3 -.O356 8SP 7158 ,f_AB 9_4,4 R'_3 .(]004 g13 .6443 LSA 614.3 MSA 22_.7 SSA J4._
BO{ 1.4714 _RA 2.1637 BC3 .IJ99 FSP -57 SGI 870.9 S(,2 45_.9 THA J78.87 ELl _'39.4 EL? 207.9 ALF 50.J3
L4UNCH OA T? 0£C 6 1968 FLIGHT TIWE 74.00 ARRIVAL DATE FE_ IP J969
"HELIO(ENTRIC CONIC 0ISTANCE 147.091
RL 147.38 L_L -.00 LOL 73.94 VL 17.801 G_L 24._ AZL 86.76 H(A 44.?] SW_ 89.43 ECC .77133
RP 107.50 L_P _,26 LOP 118.10 VP 31,387 GAP -45.05 *ZP 87.67 T_L 169.34 TAP 713.55 RC4 24.87
RC 78,807 GL 3.26 GP -.J8 ?AL 61.47 Z_P }0.55 ETS 178.66 ZAE 134.79 ETE 187.67 ZAC 64.23
PLAN[TOCENTRI( CONIC
C3 257.91? VHL 16.060 OLA 7.35 RAL |0.23 RAO 6571.5 VEL 19.474 PTH 3.11 VHP 25.723 0PA -15.14
LN(M 4?MTH LN_H TIME L-I TIME INJ LAT INJ LCI_ INJ RT A,_C INJ A/MTM INJ TIME PO CST TIM
90.00 6 2 _1 3018.87 -77.88 97.8(] 276.16 84.83 6 5? 56 7418.8
90.00 _ 0 34 5164.56 25.63 230.78 268.16 77.52 21 26 38 4564.6
1OO.00 7 27 48 ?744.09 -_9.50 77.76 276.3_ _4.96 8 13 32 2144.1
1OO.00 ?l 18 4 4914.57 27.22 211.99 267.76 77,13 27 39 59 4314.5
110.00 8 44 48 2503.12 -33.90 59.9P 276.76 85.29 3 26 3? 1903.1
110.(30 22 17 33 4728.26 31.5(3 19_B.68 266.59 75.99 Z3 36 22 4178.3
DIFFERENTIAL CORRECTIONS MIO-COI_SE E)ECUTION ACCURACY
S6T 916.0 _ 464.0 S_3 29.4
_T -.0247 RRF .0227 RTF -.6624
10_6.8 R"Z3 -.0007 R13 .6625
SG| 916,1 S,G2 463.8 THA 179.04
TOE -.8675 7_-2.1036 TC3 -.1_80 BAU .4440
ROE'I.1575 RRA .57_ RC3 -.0139 FAU .01162
roe .4080 FR_ .7804 r(3 -.0390 BSP 2125
_E 1.4465 BRA 2.1804 8C3 .1288 FSP -61
INC 3.2417 Vl 30.?79
_PO 153.99 V? 35.253
ETC 163.O4 CLP ]0.55
RAP 337.04 ECC 5.2446








ST 384._ SR 417.6 SS 374.J
CRT .7088 CRS .7803-CST .9977
LS_ 637.4 NSA 235.5 SSA 14.4
ELI 524.9 EL2 215.6 ALF 4_.36
L_UN(M 0ATE DEC 6 1968 FLIGHT TIME 76.00 _R_IV_L CAT? FEB 20 1969
HELIOCENTRIC CONIC
RL 147.38 LAL -.00
RP |07.49 LAP 2.40
RC 76.644 GL 3.59
PLANETOCENTRIC CONIC
C3 236.558 V_L 15._0
LN_ A_'_TH LN_H TIME
90.00 6 0 33
90.00 _ I0 41
100.00 7 26 9
I00.00 21 27 47
110.00 8 44 4





18.479 GAL 23.58 AZL 86.74 HCA 47.45 SMA 90.93 ?Of .63551
31.780 GAP -43.05 AZP 87.80 TAL 168.47 TAP 215.9_ RCA 27.69
r_g._6 z_P _9.06 £TS 178,7_ Z_E 134.47 ETE 18_.14 2AC 65.93
0LA 8.73 RAL 11._4 RA0 6571.4 VEL 18.918 PTH 3.07 VHP 24.774 CPA -14.55
L-I TIME INJ LAT INJ LONG INJ RT A_ INj A21WTH INJ TIME PO CST TIM
3032.03 -27.79 98.75 276.65 84.36 6 51 5 2432.0
5127.83 25.06 228.24 268.(7/0 76.37 21 36 9 4527.8
2755.99 -29.43 78.63 ?76.83 84.50 8 17 5 2156.0
4879.1_ 26,65 209.51 267.57 75.94 27 49 6 4279.1
2512.14 -33.84 60.60 277.32 84.88 9 25 56 J9J?.l
4695.73 30.94 194.31 266._9 74.63 23 44 37 4095.7
0[FFE_NTIAL CORReCTiONS
TOE -.8885 TRA-2.1374 TC3 -.J,,.._87 BAU .44|5
_0E-1.1185 _A ,5513 RC3 -.0156 FAU .01162
FOE .4259 rR_ .8100 re3 -.0425 8SP 186_
B0E 1.4?84 _ 2.2t]74 8C3 .1396 FSP -63
MI0-COURS_ £WECUTION ACCURACY
S4_T 969.9 S(,R 468.1 ._,3 31 .8
RRT -.0198 _ .OL:SO_ RTF -.6796
,_ 1076,9 R_3 -.0032 R13 ,6796
•%1 969,9 S_2 467.9 THA 179.29
INC 3.2577 VJ 30.229
APC) 154.18 V_ 35.755
ETC 163.37 CLP _9.06
RAP 333.76 ECC 4.8932








ST 410.0 SR 421.3 SS 392.2
CRT .7112 CRS .7823 CST .9979
LSA 664.? MSA 240.9 5SA 14.8
ELI 543.8 EL? ?23.3 ALF 46.09
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LaUNCN CATE CEC 6 1968 FLIGHT TIE 78.00 ARRIVAL CATE FEe 72 1969
HELICEENTRIC CONIC DESTANCE 153.777
RL 147.38 LAL -.00 LOL 73.94 VL 19.]16 GAL 22.54 AAL 86.73 PEA 50.70 _MA 92.4S ECC .66941 TNC 3.2721 Vl 30.229
RP 107.48 LAP 2.53 LOP 124.60 VP 32.156 GAP -41.16 AZP 87.93 TAL 167.61 TAP 218.31 RCA 30.56 APO 154.34 V2 35.2S7
RE 74.505 GL 3.92 GP -.19 ZAL 59.10 ZAP 27,59 ITS 178.80 ZAE 134,74 ETE 188.64 ZAC 67.64 ETC 163.68 CLP 27.59
PLANE TC_ENTRIC CCINJC
C3 217.029 VHL 14.731 CLA 9.49 RAL 12.20 RAC 6571.2 VEL 18.394 PTH 3.04 VHP 23.849 CPA -13.94 RAP 335.4_ ECC 4.5717
LNCH ATMTH LNCH TIME L-I TIME INJ LET [NJ LONG INJ RT AS( INJ AA_ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 5 58 18 3(344.48 -77.71 99,65 277.04 83.91 6 49 ? 2444.5 -28.26 91.03
90.00 20 ZO }6 5090.65 24.44 225.69 267.79 75.23 21 45 26 4490.6 22.17 217.75
IOO.O0 7 24 X8 2767.09 -29.35 79,45 277.23 84.08 8 10 25 2167.1 -29._6 70.6_
IOO.O0 21 37 17 4843.26 26.04 207.03 267,31 74.77 22 59 0 4243,3 23.69 |99tOJ
110.O_ 8 43 9 252'D.35 -33.79 61.24 277.75 84.51 9 25 9 J920.3 -34,J8 52.0J
110.O0 22 34 55 4662.77 30.33 191.94 265.93 73,4_ 23 52 38 4062.8 17.76 1P3.69
OIFFERENTIAL COPR[CTIONS MIO-COURSE E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TD£ -._498 TRA-2.1108 TC3 -.1391 8AU .40_ _GT 984.9 _ 471.7 5(,3 34._ ST 414.4 SR 424.7 SS 405.2
R13E-I.0802 RRA ,5276 RC3 -,0176 FAU .0J196 RRT -.0_82 RRIr .0224 RT_ -.692_] CRT .7004 CRS .7819 CST ,9913
FOE .4374 FRA .8331 FC3 -.0477 BSP 3039 S_ 1092.O R23 .003| R13 .6980 LSA 674.8 MSA 246.5 SSA 14.7
I_CE 1 .3744 6RA 2.1758 gC3 .1402 FSP -_O SG| 985.0 SGZ 471.4 THE J 79,00 ELl 547.2 EL2 229.6 ALF 46.01
LAUNCH DATE 0EC 6 1968 FLIGHT TIME 80,O0 ARRIVAL 0ATE FEB 24 1969
HELIOCENTRIC CONIC
RL 147.38 LAL -.00
RP 107,48 LAP Z.66
RC 72.381 GL 4._7
PLAN[TOC£NTR]C CONIC
C3 199._07 VHL 14.114
LNCH AZMTH LNCH TIME
9D.DO 5 35 )0
9O.OO 20 )0 2D
I00.00 7 22 16
1170.00 21 46 35
110.00 8 42 3
110.00 22 43 17
0ISTANCE 159.769
LOL 73.94 VL 19.714 GEL 21.55 AA'i_ 86.71PK:A 53.95 5_4A 93.97 EC( .64377 INC 3.2853 vJ }0.229
LCP I_7,85 VP 32,517 GAP -_J.35 AS'P _.07 TAL 166.76 TAP 220.71 RCA 33.48 APO 154.47 V2 35,258
GP -.20 7AL 58.00 ZAP _6.|5 [TS 178.87 ?/_ 135.10 ET[ 189.16 7AC 69.38 ETC 163.97 CLP 26.15
DLA 10.25 RAL 13.11RAO 6571.1 VEL 17.903 PTH 3.00 VMP 22.954 CPA -13.31 RAP 337.22 ECC 4.27_4
L-I TINE INJ LAT INJ LONG INJ RT A_wC INJ A_eNTH INJ TIME PO CST TIM INJ 2 LET INJ 2 LONG
3056.27 -27,6_ IO0.51 277.3_ 83.49 6 46 46 2456.3 -28.23 91.89
5052.94 23.76 223.13 267.51 74.13 21 54 33 4452.9 21.36 215.29
2777.53 -29.28 80._2 277.53 83.68 8 8 33 2177.5 -29.84 71.46
4806.9"? _5.36 L_4.34 LY67.O0 73.63 _3 6 42 42'06.9 22,68 196.6?
2527.83 -33.74 61.8_ _?8.09 84.17 9 24 11 1927.9 -34.18 5_.60
4629.36 29.65 189.57 265.52 7_.16 24 0 27 4029.4 26,93 181.45
ORBIT 0ETERMINATION _CCURACV
ST 437.6 SR 421.3 SS 423.1
CRT .7008 CRS .7_31CST .9912
LSA 699.8 MSA 251.2 SSA 14.9
ELI 564.1EL_ _36.5 ELF 44.02
0IFFERENTIAL CORRECTIONS MID-COURSE £_ECUTION _CCURACY
T_E -.8595 TR_-2.1319 TC3 -.1478 BAU .3972 SGT 1034.1 _ 474.4 SG3 36.9
ROE-1.0413 RRA ._34§ RC3 -.0197 FAU .01206 RRT -.O253 _ .O'Z07 RTF -.714_
FOE .4549 FRA .8624 FC3 -.0524 BSP 3063 _ !137.7 R'23 .0022 RI3 .7142
BOE 1.3502 8R_ 2.1906 BE3 .1491 FSP -85 S_I 1034.2 S(,2 474.2 THE 179.16
LAUNCH DATE DEC 6 1968 FLIGHT TIME 82,00 ARRIVAL CATE rE_ 76 1969
HELIOCENTRIC CCNIC 0ISTANC£ 165.8S2
RL 147.38 LAL -.00 LOL 73.94 VL _0.276 GAL 20.62 ATL 06.70 PEA 57.20 SMA 95.49 ECC .61864 INC 3.2974 Vl 30.229
RP J07,48 LAP 2,77 LOP 13J.J_ VP 32.86j GAP -37.63 A_P 88.2J TAL 165.9_ TAP 223.]2 RCA 36.4_ APO I_4.56 V2 35.2S9
RE 70.281 GL 4.63 GP -.70 7AC 56.94 ?AP 24.72 ETS 178.93 7AE 135.55 ETE 189.72 ZAC 71.14 ETC 164.26 CLP 24.72
PLAN[TC_ENTRIC CONIC
C3 1_?.90_ VHL ]3.524 CLA 11.(30 RAL 13.98 RA_ 6571.0 VEL 17.442 PTH 2.96 VHP 22.088 0PA -12.66 RAP 338.96 ECC 4.01_?
LNCH AZMTH LN(H TIME L-! TIME INJ LET INJ LONG INJ RT 45_ INJ A_PMTH INJ TIM_E PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 5 53 10 3067.41 -27.53 101.31 277.50 83.10 6 44 17 2467.4 -28.20 92.71
90.00 ?O 39 53 3014.69 23.0_ 22_.57 267.19 73.05 22 3 28 4414.7 20.49 212,82
1(30.OO 7 L:_ 1 2787.28 -29.ZO 8(3.93 277.73 83.31 8 6 29 2187.3 -29.82 72,18
IOO.O0 21 55 43 4770.05 24.63 202.04 266.64 72.51 23 15 13 4170.0 22.01 194.23
110.00 8 40 46 2534.63 -33.69 62.34 278.32 83.86 9 23 1 1934.6 -34.18 53.13
I10.00 22 51 28 4595.46 28.92 187.21 265.06 70,9_ 24 8 3 3995.5 26.05 179,21
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE -.869(] TRA-2.1518 TC3 -.1567 BAU ._6_ S(;T 1085.1 5_R 476._ S_3 39.9 ST 461.9 SR 429.3 SS 441.5
ROE-1.0025 RRA .4812 RC3 -.02|9 FAU .012|9 RRT -.OLPAO RRIr .0187 RTF -.7297 CRT .7012 CRS .7844 CST .9911
FOE .47)0 FRA .89"22 FC3 -.0577 B.SP 3107 _ 1185.1 R23 .0012 R13 .7297 LSA 726.0 MSA 255,5 SSA 15.1
BOE 1.3268 BR_ 2.2049 8C3 .1582 FSP -92 S_I 1085.2 SG2 476.3 THA 179.31 ELI 581.9 EL2 242,9 ALF 42.02
,LAL_O.._ D_.TE DEC 6 J_o8 FLIGHT TINE 84.OO ARRIVAL CAT[ FEB Z_ 1969
HELIOCENTRIC CONIC
RL 147.38 LAL -.00
RP 107.48 LAP 2.88
RC 68.209 GL 5.D0
PLANETOC£NTRIC CONIC
C3 167.99] VHL 12.961
LNO4 AZMTH LNCH TIME
90.00 5 50 17
gO.O0 _ 49 17
1OO.00 7 17 34
100.00 22 4 40
110.013 8 39 17
110.00 22 59 27
01STANCE 172,018
LOL 73.94 VL 20.003 GAL 19.?_ 42_ 86.69 H(A 60.44 SM_ 97.00 ECC .59410 INC 3.3087 VI _0.229
LOP 134.35 VP 33.1_ GAP -35.99 AZP _8.37 TAL 165.11 TAP 225.55 RCA 39.37 APO 154.63 v2 35.259
GP -.21 2AL 55.94 ZAP 23.30 ETS 178.99 ZAE 136,10 ETE 19(1.32 7AC 72.91ETC 164.52 CLP 2].30
OLA 11.74 RAL 14.79 RA0 6570.8 VEL 17.009 PTH 2.92 VHP 21.249 CPA -12.00 RAP 340.71 ECC 3.7647
L-I TIME INJ LET INJ LONG INJ RT AE INJ A_ATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL"_C
3077,93 -27.44 102.07 277.58 82.73 6 41 35 2477.9 -28.16 93.48
4975.84 L:P_.23 218.00 266.81 71.99 22 12 13 4375.8 |9.56 210.34
2796.39 -29.13 81.60 277.82 82.97 8 4 11 2196,4 -29.80 72.86
4732.61 23.84 199.54 2t_6.23 71.42 23 23 33 4132,6 21._8 191.83
2540.71 -33.65 62.81 218.44 83.59 9 21 38 1940.7 -34.17 53.60
4561.05 28.14 184.84 264.55 69.73 24 J5 28 3961.1 25.12 J76.97
ORBIT _ETERMINATION ACCURACY
ST 485,2 SR 430.6 S.S 460.0
CRT .7009 CRS ,7857 CST ,9908
LSA 751.7 MSA 259.3 SSA 15.3
ELI 599.2 EL2 248.8 ALF 4_.15
0IrFERENTIAL CCRRECTIONS
TOE -.8739 TRA-2.1659 TO3 -.1645 BAU .3734
ROE -,9640 RRA .4578 RC3 -.0243 FAU .01236
r0£ .4912 FRA ._ re3 -.0637 BSP 3267
80E 1.3011 8RA 2.2137 6C3 .1663 FSP -101
MIO-COURSE £X£CUTION ACCURACY
56T 1134.6 S6R 477.8 ,_C.3 43,0
RRT -.019_ RRF ,0J66 RTF -.7448
s6_ 1231.1 R23 .0011RI3 ,7448
SGI 1134.6 S_2 477.7 THA 179.42
383
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69p
HELIL'_CENTRIC CCtNIC CISTANCE 17H.262
RL 142.3_ LAL -.9(l LL'_L 73.94 VL 21.298 GAL 18.87 AZL 86.68 HCA 63.69 5HA 98.50 EC( .57020 iN( 3.}192 Vl 3_.229
RP 107.4_ LAP 2.98 LC_ 137.6_ VP 33.500 GAP -34.42 ATP _8.53 TAL 164.)1 TAP 228._0 R(A 42.34 APO 154.67 V2 35.257
RC 66.167 6L 5.39 GP -.22 7AL 55.00 TAP 21.9(l ETS 179.0_ 7AE 1}6.75 ETE 190.95 7AC 74.7_ ETC 164.77 CLP 21.9P
PLANET.XENTRIC CONIC
C] 154.]3] VHL 12.42] CLA 1_.47 RAL |5._6 RAC 6570.7 VEL J6.603 PTH 2.8_ VHP 20.436 CPA -11.32 RAP 342.47 ECC 3.5399
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LC'_IC INJ RT A._C INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LON6
90,00 5 47 9 3087._9 -27.36 t0_.78 277.55 H2.38 6 38 )7 24_7.9 -2H.1] 94.2(]
90.1_0 _ 5_ ]1 4936.35 21.38 215.4Z 266.38 70.97 22 LPO 47 43}6.4 18.58 207._6
IOt).O0 7 14 54 281_4.89 -29.06 _2._ 277._I 82.65 8 ! 39 2204.9 -29.7? 73.49
IPO.O0 22 13 27 4694.59 22.99 197.03 265.77 70.36 Z) 31 42 4094.6 2_.II IH9.43
I10.00 8 37 36 2546.13 -33.61 63.23 278.46 83.34 9 _ 2 1946.1 -34.16 54.03
110.00 23 7 15 4526.11 27.29 182.47 263.99 6_.57 24 22 41 3926.1 24.13 174.73
CIFFZR'ENTIAL CCRRECTICNS MIC-COURSE EXECUTION ACCURACY C_BIT OETERMINA TION ACCURACY
TeE -.8774 TRA-2.1770 TC3 -.1718 BAU .35_9 `%T II_4.7 S(,R 478.4 5_} 46.4 ST 509.1] SR 451.3 SS 479.P
ROE -.9257 RRA .434_ RE3 -.0270 FAU .01257 RRT -.017! RRF .0144 RTF -.7593 CRT .7004 CRS .7871 CST .99[]5
rOE .§101 FRA .9529 FC} -.070_ _SP 3471 .SGB 1277.6 RZ3 .L'X]I? RI3 .7593 LSA 778.0 MSA 262.6 SSA 15.4
_CE 1.2754 BRA 2.2L:YI._ BE3 .1739 FSP -110 ._l I|84.7 S(,2 47_.3 THA 179.53 ELF 616.9 EL2 254._ ALF 38.32
LAUNCH _4TE OEC 6 1968 FLIGHT TIME 8_.[]0 ARRIVAL GATE MAR 4 1969
HELIOCENTRIC CONIC CISTANCE I_4.578
RL 147.3_ LAL -.00 LOL 73.94 VL 2!.763 GAL IB.06 AZL 86.67 t'_CA 66.94 SMA
RP 107.49 LAP 3.06 LOP 140.8_ VP 33.79_ GAP -32.9! AZP ('18.69 T_L 163.54 TAP
RC 64.161 GL 5.79 6P -.23 7AL 54.10 ZAP 20.5! ETS 179.09 7AE 137.50 ETE
PLANETOCENTRIC CONIC
C3 141._26 VHL 11.909 0LA J3._O RAL 16.28 R_0 65?0.5 ','EL 16.222 PTH 2._5 VHP 19.64_ CPA -1_.63 RAP 344.Z3 ECC 3.3341
LNCH }ZMTH LNCH TIME LoI TIME" ]NJ LAT INJ LONG INJ RT _ INJ A.TMTH INJ TIME
90.00 5 43 46 3097.35 -_7.Z7 !0_.46 277.4_ 82.05 6 35 24
90.00 21 7 37 4896.2t 20.46 212.83 265.90 69.99 22 29 I}
100.00 7 II 59 2_12,B5 -28.99 B2.BO 277,69 8_,]5 7 58 52
1OO.O0 22 2_ 5 4655.94 22.09 194.5_ 265.26 69.33 23 39 41
110.00 8 35 42 2550.93 -33.57 6_.60 278.37 83.13 9 18 13
110.00 23 14 52 44"_O,63 26,38 !80.11 263.39 67.43 24 29 43
CIFFERENTIAL CCRRECTICmNS MI0-COURSE EXECUTION ACCURACY
TOE -.BBO4 TRA-2.1B62 TC3 -,1787 BAU .3435 S(,T !236.0 _ 47B.2 SG3 T_,I
ROE -.8876 RRA .4113 RC) -.0_9_ FAU .012_J RRT -.0144 RRF .0lIB RTF -.773!
FOE .5297 FRA .9843 rE3 -.078_ BSP 3697 S_ 1325.3 R23 .0013 RI3 .7731
BOE 1.2502 BRA 2.2245 tiC3 ,1812 FsP -121 ,%1 1_36.0 ,%2 478.2 THA 179.62
99.99 ECC .54698 INC 3.3292 Vl 3(].229
2_1.48 RCA 45, _] APO 154.6_ V2 35.256
19F.63 ZAC 76.50 ETC 165.01 CLP 2!3,51.








ST 533.5 SR 431.4 SS 498.6
CRT .7002 CRS .7_86 CST .99_2
LSA 80_.3 MSA Z65.4 5SA 15.5
EL1 635.5 EL2 25_.5 ALF 36.50
LAUNCH GATE CEC 6 196_ FLIGHT TIME 90.00 ARRIVAL CAT[ MAR 6 lg69
HELIL"(ENTRIC CLINIC CISTANCE 190.960
RL 147.3_ LAL -.00 LL% 73.94 VL 22.199 GAL 17.28 AZL 86.66 HCA 7_.19 SMA 1_1.45 ECC ._2448 INC 3._387 VI }0.Z?9
RP 1_7.50 LAP 3.14 LOP 144.10 VP 34.075 GAP -31.47 AlP _.87 TAL 162.79 TAP 2)2.98 RCA 48.24 APO 154.66 VZ 35.25}
RC 62.196 GL 6.21 GP -.24 7AL 53.26 lAP 19.13 ETS 179.I3 ZAE 138.36 £TE 192.36 7AC 78._I ETC 165.23 (LP 19.13
PLANE TC.CENTRIC CONIC
C3 130.372 VHL =!I.41_OLA 13.92 RAL 16.94RAC6570:4 VEL !5.865 PTH 2.81VHP 18.8_4 _PA -9.93 RAP 346.98 ECC 3.14_6
LNCH AZMTH LN_H TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG
_l.O0 5 40 8 3106.38 -27.18 lO4,ll 277,19 fl1.74 6 31 54 2506.4 -28.04 95.55
_l.O0 21 16 35 4_55.37 19.49 2!U.23 Z65.38 69.04 22 37 _l 425S.4 16.47 Z_2._6
100.00 7 d 50 28L:_0,32 -28.92 83.35 277.47 82.07 7 55 50 2220.3 -29.71 74.63
100.00 22 _l 34 4616.66 21.12 t92.00 264.70 68.34 23 47 31 4016.7 I8.00 184.60
110.00 B 33 34 2555,16 -33.53 6_.92 278.1_ 82.94 9 16 9 1955.2 -34.15 54.73
I10.00 23 22 19 4454.59 25.42 177,75 262,75 66,34 24 36 33 3_54.6 22,00 170.27
CIFFERENTIAL CORRECTIONS NAG-COURSE EXECUTION ACCURACY CW_IT CETERMINATION ACCURACY
TEE -._869 TRA-2.1972 TC3 -.1863 BAU .3296 ,%T 1292.0 .'_ 477.3 ,%3 54.1 ST 560.7 SR 430.7 SS 519.3
RCE -._499 RRA .3_3 RE3 -.0328 FAU .01306 RRT -.0103 RRf= .6"_5 RTF -.7R6! CRT .7011 CRS .7904 CST .990l
FOE .5508 FRA 1.0171 FC3 -.0868 _SP 3_49 _ 1377.3 R'23 ,CE'/O9 RI3 .7861 LSA _35.3 MSA 267.4 SSA 15.7
BEE 1.2284 _RA _._3|2 BC_ .1891 FSP -132 ,%1 1292.0 S(12 477.3 THA 179.75 ELI 656.=6 EL_ 262.3 ALF 34.58
LAUNCH GATE CEC 6 I_B FLIGHT TIME 92.Lrlf) ARRIVAL CAT[ WAR 8 1969
HELIOCENTRIC CONIC
RL 147.38 LAL -.C_
RP 107.51 LAP 3.21
RC 60.278 GL 6.64
PLANETOCENTRIC CONIC
C3 119.878 VHL 10.949 OLA 14.63 RAL
LNCH AZMTH LN_H TIME L-I TIME INJ LAT
90.00 5 36 12 3115.04 -27.10
90.00 21 25 26 4813.BI 18.46
IO(3.00 7 5 24 2827.37 -28._5
I00.00 22 38 55 4576.72 L:_P.IO
110.00 B 31 13 2558.87 -33.50
110.00 23 29 36 44)7.99 24.40
OIFFERENTIAL CCRRIECTICNS
TOE -.8910 TRA-2.L:_3tl TC3 -.1926 BAU .3140
ROE -.B126 /;_A .3656 RE3 -.0360 FAU .01337
FOE .5727 FRA 1.0506 FC3 -.0965 8SP 4070
BOE 1.2059 BRA 2.2339 B(3 .1959 FSP -144
OlSTAN(E 197.403
LL"% 73.94 VL 22._9 GAL 16.53 AIL 86.65 t"_A 73.43 SMA I0_._] ECC .50272 INC 3.3478 Vl _].229
LOP 147.35 VP 34.340 GAP -_O.OB AlP 89.04 TAL 162.O6 TAP 235.5_ RCA 51.17 APO 154.63 v2 35.250
GP -.25 7AL 52.47 ZAP 17.76 ETS 179.15 ZAE 139.33 ETE 193.16 7AC 8_.13 ETC 165.44 CLP 17.76
17.56 RAO 65713.2 VEL 15.531 PTH 2.77 VHP 18.143 CPA -9.21 RAP 347.74 ECC 2.9729
INJ LONG INJ RT ASC INJ A2')ATH INJ TIME PO CST TIM IN! _ LAT INJ 2 LONG
104.73 276._7 B1.44 6 28 7 2515.0 -28.00 96.1H
207.62 264.81 68.14 22 45 40 4213.8 15.33 200.34
83.86 277.16 _I.BI 7 52 32 2227.4 -29.6B 75.16
I_9.4B 264.10 67m40 23 55 12 3976.7 16.86 182.1_
64.21 277.89 82.77 9 13 52 |95B.9 -34.14 55.02
175.40 262.07 65.2_ 24 43 14 3818.0 20.86 168.04
MIO-COI_SIE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY
S(,T 1347.5 ,%R 475.5 ,%3 5_.4 ST 587.7 SR 429.3 SS 540.5
RRT -.0065 RR_ .OOF._J RTF -.7987 CRT .7018 CRS .7923 CST .9898
S(,B 1429.0 R_ .00(i)9 RI) .7987 LSA 865.6 MSA 268.9 55A 15.8
_61 J 347.5 S_2 475.5 THA 179.85 ELI 677.8 EL2 265.2 ALF 32.77
384
p-;
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-691
LAUNCH CATE CEC 6 1968 FLIGHT Till[ 94,00 ARRIVAL CATE MAR 1_ 1969
HELIOCENTRIC CONIC
RL ]47.30 LAL -.00
RP 107.52 LAP 3.27
RC 58.411GL 7.09
PLAN[ TOCENTR IC CONIC
C3 110.267 VHL IO.50|
LNCH AZHTH LItlCH TINE
90.00 5 31 58
_0.00 ?I 34 IZ
100.00 7 1 4_
lO0.O0 22 47 9
]]0.00 _ 28 37
110.00 23 36 44
DIFFERENTIAL CCRRECTIONS
TOE -.895J TRA-Z._gA_4 T(3 -,19_3 BAU ,2_
ROE -.7757 RRA ,3432 RC3 -.0395 FAU .0J371
FOE .5958 FRA 1.O853 FC3 -.1076 BSP 4299
80[ |.J845 _RA Z.Z_I9 8C3 ,_]22 FSP -1_
OlSTANCE 2_3.900
LOt. 73.94 VL 22.993 GAL 15.81 AlL 86.64 PICA 76.68 ,_WA
LOP 150.60 VP 34.59(3 GAP -28.75 AlP 89.2] TAL Z61.37 TAP
GP -.26 ZAL 51.74 ZAP 16.40 ETS 179.15 7A£ |40.4} ETE
I04.31 ECC .4817] INC 3.3567 vl 30.229
238.05 RCA 54.06 APO 154.56 v2 35.746
|94.02 ?AC 81.95 ETC 165.63 CLP 16.40
ULA 15.34 RAL 18.13 RAO 6570.1 EL 15.219 PTH 2.73 VHP |7,425 DPA -8,49 RAP 349.50 ECC 2.814 7
L-I TINE INJ LAT INJ LONG INJ RT A,_ INJ A_NTH INJ TII4E PO CST TIM INJ 2 LA T INJ 2 LONG
3123.43 -27.0I I05.33 276.44 81.15 6 24 2 2523.4 -27.95 96.79
477|.5I |7.36 _05.00 264.2I 67.28 22 53 43 4171.5 14.14 197,83
2834.07 -28.78 84.35 276,75 81.56 7 48 56 2234,I -29.65 75.65
4536.ll |9.02 186.95 263.47 66.49 24 2 46 3936.1 15.67 179.75
2562.IJ -33.47 64.46 277.5I 82.6_ 9 I] 19 1962.J -34,13 55,27
4380.83 23.)2 17_.05 26|.35 64.27 24 49 45 3780.8 19.67 165.82
MI0-COURSlE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
,_T J404.7 ,f_ 473.0 ._,_ 63.1 ST 6J5.8 SR 427.3 5S 562.7
RRT -.01_! I_F .00II RTF -.8106 CRT .7028 CRS .7944 CST .9896
1482.2 RZ3 ,0009 R13 .8_06 LSA 897.4 MSA 269.8 SSA 15.9
SGJ |404.7 $G2 473.0 THA 179.95 _LJ 700.2 EL2 267.3 ALF 31.00
LAUNCH DATE DEC 6 I968 FLIGHT TINE 96.00 ARRIVAL CATE MAR IZ 1969
HELIOCENTRIC CONIC
RL 147._8 LAL -.00
RP 107.53 LAP 3.31
RE 56.605 GL 7.55
PLANETOCENTRIC CONIC
C3 101.465 VHt. 10.073 OLA 16.05 RAL
LNCH AZ)4TH LNO4 TIE L-I TIME INJ LAT
90.00 5 27 25 3131.63 -26.9"Z
90.(30 2! 42 53 4728.46 J6,2!
IDO.DO 6 57 42 1840.50 -28.72
IDO.00 _ 55 17 4494.82 17.87
110.00 8 25 46 2564.97 -33.45
110.O(3 23 43 43 4343.12 L_.|9
DIFFERENTIAL CORglECTICN5
TOE -.899_ TRA-2.211_ TC3 -.2034 BAU ,28L_
ROE -.7394 RRA .3212 RC3 -.043| FAU .01408
F8E .6206 FRA 1.1215 FC3 -,1_1BSP 4525
BOE 1.1647 EW_A 2.2347 (_C3 .2079 FSP -172
DISTANCE 210.448
LCL 73.94 Vk 23.353 GAL |5,JZA2'L 86.6] PiCA 79,92 ,SNA 105.70 ECC .46151 INC 3.3652 Vl 3{_.229
LOP 153.85 VP 34.825 GAP -27.47 AZP 89.41 TAL 160.70 TAP 240.62 RCA 56.92 AI:_ 154.48 v2 35.141
GP -.27 2AL 51.O6 ZAP 15.04 ETS 179.15 ZAE 141.65 £TE 194.97 ZAC 83.7H £TC 165._1CLP 15.O4
18.65 RAO 6570.0 VIEL J4._Y'Z7 PTH 2.69 VHP |6.729 0PA -7.76 RAP 351.26 ECC 2.6698
INJ LONG INJ RT ASAC INJ A?NTH INJ 7INE PC) (ST TIM INJ 2 LAT INJ 2 LONG
I05.9| 275.92 80.87 6 I9 37 2531.6 -27.91 97.38
202._ _3._7 _,46 _3 I 41 4128.5 12.89 195.26
84.81 276.24 81.3_ 7 45 3 2240.5 -29,62 76.13
184.41 26_._0 65.63 24 10 I_ 3894.8 14,44 177.31
64.67 277.0_ 82.50 9 8 31 1965.0 -34.12 55.50
I"_.71 L_O.61 63._I 24 56 6 3743.! 18.42 163.60
NI0-CCI.M_ E_ECUTICN ACCURACY (_IT 0ETERNINATIC_ ACCURACY
5GT 1464,0 ,_ 46(3.7 SG3 _.2 ST 645.2 SR 4_4.5 SS 585,9
RRT .O0"Z_ _ -.0035 RI_ -.82_'J CRT .7044 CR$ .796_ CST .9894
1537,5 R_3 -.0008 RI3 -.8220 LSA 931.0 MS_ 269.9 SSA 16.8
S6I 1464.0 SG2 469.6 THA .06 ELI 724.2 EL2 268.4 ALF 29.26
LAUNCH CATE DEC 6 1968 FLIGHT TINE 98.00 ARRIVAL CATE MAR 14 1969
HELIOCENTRIC CONIC
RL 147.58 LAL -.00
RP 107.55 LAP 3.35
RE 54.864 GL 8.03
PLAN{.TOCENTRIC CONIC
C3 93.406 VHL 9.66_
LNCH A?NTH LNCH TIN_
90.00 5 22 32
9{3.00 21 51 29
100.80 6 53 24
100.00 23 3 19
110.00 8 22 39
110.OO 23 _W_ 33
DIFFERENTIAL CORRECTIONS
TOE -.9075 TRA-_.2|52 TC3 -,_7 BAU .2671
ROE -.7_3_ RRA .Zg96 RC3 -.0469 FAU .01448
FOE .6474 FRA 1.1596 FC3 -.1342 8SP 4693
_[ ].14_4 _A 2.2354 8C3 .2139 FSP -188
01STANCE 217.040
LC_ 73.94 VC 23.691 GAL 14.A7 AZL 86.63 H(A 83.17 S_.IA I07.06 ECC .44208 INC 3.3737 Vl 30.229
LOP 157.10 VP 35,047 GAP °26.24 AZP 89.60 TAL 160.06 TAP 243.23 RCA 59.73 APO 154.39 VZ 35.235
GP -.29 ZAL 50.44 ZAP 13.69 [T5 179.08 ZA£ 142.99 ETE 196.01 ZAC 85.62 ETC 165.97 CLP 13.69
CLA 16.75 RAL 19.I1 RA0 6569.8 VEL 14.654 PTH 2.65 VHP 16.05_ 0PA -7.02 RAP 353.0i ECC 2.5372
L-I TIME INJ LAT ZNJ LONG INJ RT A_ INJ A_ePlTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3139.77 -26.83 106.49 275.31 80.59 6 14 52 2539.8 -27._6 97.97
4684.62 15.00 199.71 26_.90 65.70 23 9 34 4084.6 11.60 19Z.69
2846.77 -28.65 85.27 275.64 81.09 7 40 50 Z246.8 -29.59 76.59
4452.85 16.68 181.87 262.09 64.83 24 17 32 _52.9 13.15 174.86
2567.51 -33.43 64.87 276.45 82.39 9 5 26 1967.5 -34.12 55.70
4_O4.88 21.00 168.38 259.83 6_.39 _5 _ l_ 3704.9 I 7.13 161 .39
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
•_7 1527.4 ,fw;R 465.5 S_3 73.8 ST 677,4 SR 4_0.9 SS 610.5
_RT °0093 _ -.0087 RI"F -.8325 CRT .7070 CRS .7995 CST .9894
159_.8 R_ -.000_ R|3 -.8325 LSA 967.5 MSA 269.2 SSA 16.1
SGI 1527.4 ,_,_2 465.5 THA .18 ELI 751.0 EL2 268.5 ALF 27.53
LAUNCH 0ATE DEC 6 1968 FLIC_7 TINE IO0.O0 ARriVAL OATE MAR 16 1969
HELIC(_NTRIC CONIC
RL 147.38 LAL -.DO LQ.. 75.94 VL
RP 107.57 LAP 3.38 LOP 160.35 VP
RE 53.I97 GL 8.53 GP -._0 ZAL
PLANETOCENTRIC CONIC
C3 86.028 VHt. 9.275 0LA 17.45 RAL
LNCH AT/4TH LNCH TIME L-I TIME INJ L.AT
90.00 5 17 17 3147.95 -26.74
90.00 22 0 3 4639.99 13.73
100.00 6 48 45 2852.97 -28.59
IDO.DO 23 11 16 4410.L_O 15.42
I10.00 8 I9 15 2569.8I -33.40
110.00 0 1 11 4266.12 19.76
OIFFERENTIAL CORRECTIONS
TOE -.9127 TRA-2.2140 TC3 -.2119 BAU .2_7
RO_ -.6687 RRA .2786 RC3 -.0508 FAU .01494
FOE .6758 FRA 1.1969 FC3 -.1504 BSP 4931
8oE 1.1315 8RA 2.2315 BE3 .2180 FSP -_6
OISTAI_E E_3.672
24.008 GAL 13.83 AZI,. 86.6_ H(A 86.41 5NA 108,3el ECC .42344 INC 3.3819 Vi 30.229
35.256 GAP -25.05 A_ 89.79 TAL 159.45 TAP 245.87 RCA 62.49 APO 154.27 V2 35.229
49.E_7 ZAP ]2.34 ET5 174_,98 Z_ 144.47 £TE 197,JF_ ZAC 87.45 ETC J66,J2 CLP 12,33
19.53 RAO 6569.7 VEL 14.400 PTH 2.62 VMP 15.399 0PA -6.27 RAP 354.76 ECC 2.4158
INJ _ JNJ RT ASC INJ A_4TH INJ T_ME PO CST TIM INJ 2 LAT INJ 2 LONG
107.01 274.60 80.32 6 9 45 2548.0 -27.81 98.57
197.05 2'62.19 64.99 23 17 23 4040.0 10.25 19_.10
85.72 274,93 80.87 7 56 18 2253.0 -29.55 77.05
179.32 2_I._6 64.07 24 24 46 _110.2 11.81 172.39
65.05 279.78 8_.28 9 Z 5 1969.8 -34.11 55.88
166.06 259.03 61.52 1 12 17 3666.1 15.80 159.17
MI0-COURS_ EX_EEUT|ON ACCURACY ORBIT OETERMINATION ACCURACY
,SGT |589.9 SGR 460.5 $63 79.9 ST 709.2 5R 416.6 $S 636.1
RRT .0155 RRF -.0143 RTF -.8427 CRT .7096 CR5 .8023 CST ,9892
SG8 1655.3 R'23 -.00_ R13 -.8427 LSA 1004.6 MSA 267.9 5SA 16.2
SGI 1589.9 S62 460.4 THA .28 ELI 777.8 EL2 267.7 ALF 25.92
385
JPL TM 33-99 EARTH-VENUS TRAJECTORIES , VOL 4 19E_ ¢J9
L"ON<M _*TE DEC E 1940
H(L VJ(ENTR | C CONIC
RL 147.30 LAL -.00
ElF 107.59 LAP 3.39
RC 51.611 GL 9.04
PLAN[ TO(ENTR ! C CONIC
C3 79.277 VML 8. IM_4
LNCH AZMTH LN(H TINE
90.00 5 11 341
90.00 22 8 _6
1130.00 6 43 46
log .OG 23 19 9




LOt. 73.94 VL 24.305 GAL 13.23 AZL 86.61 _CA 89.65 5MA
LOP 195.10 YP $5.452 GAP -23,90 AZP 69.96 TAL 156.86 TAP
GP -.32 ZAL 49.31 ZAP 10.91 ET$ 178.83 ZAI[ 146.09 ETE
kRRlvA_ _ATE UIE 18 1969
109.66 [C¢ .40559 INC 3.3902 VI 3O.ZZ9
246.54 RCA 65.18 AP_ 154.14 v2 35,ERE
196.48 ZAC 69.29 ET( 166.25 CLP 10.90
DLA 18.t5 RkL 19.99 RkO 151_.5 VI[L 14.1tl4 PTH 2.58 VHP
L-I TIN[ IHJ LAT INJ _ INJ IT AI4: INJ AZNTH INJ TIM(
3154.31 -24.44 107,M Z73.IZ 80.0,1 6 4 15
. 45t4.54 11.41 |94.37 191.46 64.34 23 25 11
2899.22 -?.1.12 84.17 174.11 80.64 7 31 25
4664.67 14.12 176.77 140.eO 63.38 24 31 56
2571.97 -$3.38 IS.21 21'|.03 82.19 8 58 27
4L_6.89 14.47 |44.76 261.I0 10.71 1 18 13
NiO-Ft [|CUTI_N ACCUIACY
.1341 IMT 1443.0 _ 454.7 S&3 66.5
RCS -.0549 F.4_j .01544 lit .OILS W -.0101 RTF -.6523
FC3 -.t449 611,° 5140 161 |71S.3 m .0002 RI3 -.6523
6C$ .L_O'R Flip -225 9_| |443.0 _ 454.6 THA .38
14.764 DPA -5.5] RAP 556.50 [CE Z.]047








ST 742.3 _WR 411.6 55 663.g
CRT .7126 CR$ .B055 CST .9892
LSA 104_.6 MSA 265.9 SSA 16.3
ELI 806.1 EL2 265.9 ALF 2d._B
FLIGHT Till: I04.00 ARRIVAL 0ATE NAR 20 1969
OllT_ 157.031,
LOt. 73.134 Vl. I,I.5"FSJ @AL 1_.15 _ I_.S_ I=iCA 92.69 _I)IA 110.91 ECC .36852 I_ 3.3984 Vl 30.229
164.1_ VP 35.134, GAP -II,IK) AZP !10.17 TAL 156.34 TAP 251.24 RCA 67.82 APO 153.99 v2 35,215
GP -.34 ZM. 41.90 ZAP I.It (T$ 17t.59 Zk_ 147.13 ET[ |1,9.97 ZAC 91.11ETC 166.37 CLP 9.62
DIFFERENTIAL CCIIEC T IONI
Tl_ -.9165 TRA-E.2104 TC3 -.2140 BkU
-. 41,344 lIRA .25t0
FDE .7043 FRA 1.2401
BOE 1.1192 INIA E,2254
LAUNCH DATE DEC tl 19_6
,EL _N'rR I C C._iC
lI-L I4_ LAL -.00
RP 107.91 LAP 5.36
iC 50.111 64. 6.57
PL AMETOCENTR I C CONIC
C3 7_.10t _ 6.350
L_I_H A_ulT_ LJ4(H TIN[
lJO.O0 5 5 $5
90.00 22 17 6
I00.00 I Sl 25
100.00 25 17 0
110.D0 6 11 54
1|0.00 0 14 14
OLA |1.14 _ t0.t0 AIO t1_4_.4 V(L 13.1M5 PTH 2.55 V_P 14.148 D_A -4.76 RAP 358.24 ECC Z.ZO31
L-| TIN[ IMJ L_T INJ ; INJ I1 A_ INJ AZlklTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
314,4.9_ -_J. $4 10_._ /7'_.95 79.74 5 56 Z'0 2565.0 -27.69 9'9.80
4S_11._7 11.0_ |t1.47 110.71 63.79 23 32 57 3948.3 7.42 18-,I.85
Z_H_S.63 -_.43 _.13 _7'_,32 90.40 7 _ |0 _'_65.6 -29.48 77.98
43_.34 12.74 174.11 2St).ff 62.74 24 39 3 3722.9 9.01 167.43
_374,04 -33.37 15.37 274.21 62.10 6 54 30 1974.1 -34.10 56.21
4i87.19 It.iS lll.lS 217,$S 51.94 i 2_ I 3567.2 i3.01 154.76
DIFF(IENTIIL r...,_lll(CTl_l_l XlO-¢OIIlll( EllCl, rl'lO_ ACCUIIACY
-.ll&7 TRA-I.I09I TC3 -._147 BAli .2177 967 1711.1 V,t 141.1 1_3 93.7
-.100_ I1_ .1341 Re3 -.03,92 FAU .0t603 RIIT .0'_133 W -.0_76 ITF -.66t4
FD(: .7394 Fill I.I137 FC3 -.II_ Blip $407 9_B 1777.2 R_ .COOS R13 -.8614
BIDE 1.1014 IIIIA 2.Z143 I_S ._7 FOP -2,14 1_1 171i.l S4;Z 447.9 THA .48
LAUN(N DAT_ OEC G 1960 FLIGHT TIHE 106.00
HELIO(ENTRIC CO_|C DISTANCE 243.758
RL 147.38 LAL -,DO LOt. 73,94 VL 24.842 GAL 12.09 AZL 66.59 HCA 96.t3 SHA 112.11ECC .57222
RP 107.64 LAP 3.39 LOP 170.09 VP 35.007 GAP -21.74 AZP 90.36 TAL 157.64 TAP 253.97 RCA 70.38
RC 48,721 GL 10.12 GP -.56 ZAL 48.51 ZAP 8.26 ET$ 178.22 ZAE 149.71ETE 201.68 ZAC 92.94
PLANETOCENTRIC CONIC
¢3 67_457 VHL 8.213 OLA 19.54 RAL 20.46 RAO 6569.3 VI[L 13.741 PTH 2.51 VHP 1_.552 oPA -4,03
LNCH AZMTH LNCH TIM( L-I 7114( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T|NE _ CST TIN
90.00 4 59 4 3174.14 -26,43 t08.92 272.00 79.44 5 51 56 2574.1
90.00 22 25 43 4501.14 9.60 169.94 259.95 63.23 23 40 45 3901.1
100.00 6 32 40 2872.33 -26.37 87._2 272.39 80.16 7 20 32 2272.3
100.00 23 34 49 4276.18 11.35 171.64 259.02 62.16 24 46 7 3678.2
110.00 8 7 19 2576.20 -33.35 $5.53 273.30 82.00 8 50 15 1976.2
110.00 0 20 35 4147.08 t5.75 159.16 256.49 59.26 1 29 42 3547.1
CIRBIT D[TERNINATION ACCURACY
ST 176.9 _ 405.! 55 691._
CRT .7163 CRS .8089 CST .9891
LSA 1084.8 HSA 265.2 SSA 16.4
ELI 836.t EL2 265.1ALF 22.91
ARRIVAL DATE NAR 22 t969
INC 5.4067 Vl 30.229
APO 153.84 V2 35.207
ETC 166,46 CLP 8.25
RAP 359.96 ECC 2.1102







DIFFERENTIAL CORRECTIONS HID-COU_E EXECUTION ACCURACY
TOE -.9312 TRA-2.19T7 TC3 -.2138 BAU .201t $GT 1766.5 SGR 440.6 $63 101.7
RDE -.5680 RRA .2189 RC3 -.0635 FAU .01667 RRT .0387 _ -.0351RTF -.8700
FDE .7752 FRA 1.3294 FC3 -.2139 BSP 5652 SGB 1840.1 R23 ,00(36 R13 -.8700
BOE 1.0908 BRA 2.2086 BC3 .2230 FSP -270 SGI |786.6 SG2 440.3 THA .58
ORBIT DETERHINATION ACCURACY
ST 812.@ SIR 399.2 SS 721.5
CRT .7205 CRS .$|26 CST .9891
LSA 1126.1HSA 259.8 SSA 16.4
EL1 867.4 EL2 259.4 ALF 21.51
LAUNCH DATE DEC 6 1968 FLIGHT TII4E 108.00 ARRIVAL DATE MAR 24 1969
HELIOCENTRIC CONIC
RL 147.38 LAL -.00
RP 107.66 LAP 3.37
RC 47.4_7 GL 10.69
PLAMETO_ENTRIC CONIC
C3 62.300 VHL 7.893
LNCH AZMTH LNCH TIHE
90.00 4 52 4
90.00 22 34 22
100.00 6 26 5O
100.OO 25 42 37
tlD.OO 8 2 42
110.00 D 26 50
O|STAI_E 250.503
LOL 73.94 VL 25.085 GAL 11.56 AZL 86.58 I'_A 99.37 _4A 113.27 ECC .35669
LOP 173._3 VP 35.94_ GAP -20.71 AZP 90.36 TAL 157.38 TAP 236.75 RCA 72.87
GP -.36 ZAL 48.16 ZAP 6.69 ETS 177.61 Z_E 151.7t ETE 203.66 ZAC 94.75
DLA 20.23 RAL 20.67 RAD 6569.2 VSEL 13.552 PTH 2.48 VHP 12.974 DPA -3.26
L-I TIN( INJ LAT ZNJ _ INJ RT ASC INJ AZNTH INJ TIME PO CST TIN
5t63.96 -26.30 109.62 270.96 79.11 5 45 6 258_.0
4453.12 6.12 196.20 259.i6 62.78 23 48 35 3853.1
2879.48 -26.29 87,63 271.39 79.90 7_14 29 2279.5
4232.84 9.90 169.05 238.2t $1.65 24 53 10 3632.8
2578.48 -33.32 65.71 272,33 61.90 8 45 41 1978.5
4106.60 14.33 156.69 235.61 58.63 1 55 17 3506.6
IN(: 3.4150 VI 50.229
APO 153.67 V2 ]5.198
ETC 166.57 CLP 6.88
RAP 1.67 ECC 2.0253








ST 849.7 SR 591,9 SS 755,5
CRT .7252 CR$ .8166 CST .9891
LSA 1175.8 NSA 255.7 SSA 16.4
ELI 900.5 EL2 254.7 ALF 20.18
DIFFERENTIAL CORRECTIONS
TIE -.9385 TRA-2.1880 TO3 -.2109 BAU .IM5
RDE -.5361 RRA .2003 RC3 -.0679 FAU .01736
FDE .6143 FRA 1.3760 FC5 -.2415 BSP 5895
BD£ 1.0608 BRA 2.1971BC5 .2216 FSP -295
NID-COURIM[ EXECUTION ACCURACY
• ;T 1854.7 3GR 432.4 $63 110.5
RRT .1_180 RIRF -.0434 RTF -.6782
SG8 IIKN.5 R23 .0012 R13 -.6762
S61 1854.9 S;2 431.9 THA .68
386
iJPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)
LAUNCH DATE 0EC 6 1968
HELIOCENTRZC C_NXC
RL 147.38 LAL -.00
RP 107.69 LAP 3.34
RC 46.274 GL 11.27
PLANCTOCENTR|C CONIC
C3 57,590 VHL 7,589
LNCH AZNTH LNCH TIME L-I TIN[ |NJ LAT
90.00 4 44 33 3194.63 -16.J6
gO.DO 22 45 7 4404.17 6.56
1(30.00 6 19 53 2867.21 -28.19
100.00 23 50 27 4186.82 8.40
110.00 7 57 46 2561.OO -33.30
110.00 O 33 0 4065.80 12.67
DIFFER1ENTIAL O3RRECTION5
TO[ -.9461 TRA-Z.1758 TC3 -.2059 8AU .168|
ROE -.5090 RRA .1825 RE5 -.0724 FAU .0|816
FOE .8570 FRA 1.4295 FC3 -.2730 8SP 6141
BO£ 1.0725 _RA 2.1834 8C3 .2185 F.SP -323
LAUNCH DATE DEC 6 1968
HELIOCENTRIC CX_NIC
RL 147.38 LAL -.OO
RP IO7.72 LAP 3.30
RC 45.244 GL 11.87
Pl..ANETC_ENTRIC CON|C
C3 53.292 'a',t 7.300
LN04 A2'MTH LNCH TIME
gO.OO 4 3628
90.00 Z2 52 O
100.00 6 12 49
1OO.00 O 2 16
110.00 7 52 29
IJO.OO 0 39 5
FLIGHT TIME liD.DO
01STANCE 257.164
LOL 73.94 VL 25.313 5AL 11.05 ATL 86.58 H(A 102.61 S_A 114.39
LOP 176.57 VP 36.118 GAP -J9,72 AZP 90.75 TkL 156.95 TAP 259.55
GP -.41ZAL 47.88 ZAP 5.51ET5 176.67 7AE 153.83 ETE 206.03
OLA 20.92 RAL 20.82 RkO 6569.0 VEL 13.577 PTH 2.45 VHP 12.4J4
INJ LON_ INJ RT AS( |NJ A2_4TH INJ T|ME
110.37 269,89 78.76 5 37 48
183.42 258.37 62.40 23 56 31
88.19 2?0,33 79.62 1 8 1
166.46 257.39 61.21 25 0 14
65.gO 271.30 81.79 8 40 47
154.62 234.73 58.05 I 40 46
NI0-CO,,_SE EXECUTION ACCURACY
._GT J_'_3.BrsGR 423.3 ._G3 JJ9.9
RR7 .058! _ -.0S24 RTF -.8859
.S_ 1969.8 R23 ,OOJ? RJ3 -.8859





TOE -.9542 TRA-2.1612 TC3 -.1_5 8AU .1517
-.4749 F_A .1654 RC3 -.07_ FAU .Oig03
FOE .9037 FRA 1.4845 FC3 -,3092 8SP 6390
BOE 1.0659 BRA 2.1675 8C3 .2129 rsP -355
LAUNCH 0ATE 0EC 6 1968
HELI_ENTRIC CONIC
RL 14T.38 L AL -.00
RP 107.75 LAP 3.25
RC 44.3.57 GL 12.49
PLANE TOCENTRIC CON|C
C3 49.373 VHL 7.027
LNCH AZMTH LNCH TIE
90.00 4 27 44
go .00 23 1 7
100.00 6 .5 14
IOO.00 0 10 14
110.00 7 46 .51
110.00 O 4.5 7
FLIGHT TIN[ 112.00
DISTANCE _o4.040
25.525 GAL 10.57 *Tk 86.57 HO
_.258 GAP -18.76 ATP gO.94 TAL
47.64 ZAP 4.12 ETS 174.93 2/_
ARRIVAL DkTE MAR 26 1969
ECC .34191 ]NC 3.4235 Vl 30.229
RCA 75.28 APO 153.50 V2 35.1_9
ZAC 96..55 ETC 166.64 CLP 5.50
0PA -2.55 RAP 3.37 ECC 1.9478








ST 888.1 SR 583.9 SS 787.4
CRT .7306 CRS .8209 CST .9892
LSA 1221.8 MSA 2.51,0_ 16.5
ELI 9_4.9 EL2 24_0_F |8.92
ARRIVAL DATE MAR 26 1969
OLA 21.61RAL _.9"Z RAO 63_._ VlEL |3._|6 PTH
L-I TINE INJ I.AT INJ LONG INJ RT A_ INJ A2Nm INJ TIME
3206.38 -26.00 111,19 _6_.73 78,_ 5 29 54
4354.21 5.00 180.60 257.58 62.09 24 4 35
2895.?0 -28.09 88.80 269.20 79.32 7 I 4
4140.12 6.86 163.83 256.56 60.83 J II 16
2583.87 -33.27 66.12 2?0._0 81.66 8 35 33
4024.72 11.58 152.37 255.83 57.55 I 46 10
MIO-COJRtWE EXECUTION ACCURACY
SGT 1993.4 _ 41_.5 ,S_3 130.4
RWT .0691 RRF -.06L_ RTI r -.8931
SG8 2035.B _23 .002"Z RJ3 -.8931
S_I J993,6 .%2 412.5 THA .86
LOL 73.94 VL 2.5.723 GAL
LOP 183.0.5 VP 36,387 G_P -J7.84 AZP 91.13 TAL 156.21 TAP 265.28 RCA 79,85 kPO 153.J3
GP -.47 ZAL 47.47 ZAP 2.72 ET5 171.17 ZAE 158.31ETE 212.35 ZAC lOO.lO ETC 166.76
0LA 22._0 RAL 20.97 RAD 6568.8 VEL 13.067 PTH 2.38 VHP 11.347 OPA -1.09 RaP _.73
L-I TIME INJ LAT INJ LONG INJ RT A.S_ INJ A_'NTH INJ TIRE PO CST TIM INJ 2 L4T
3219.46 -2.5.82 112.10 267.52 77.96 5 21 24 2619.5 -27.22
4303.1.5 3.36 177.74 256.78 61.87 24 12 50 37Q_:2 -.43
290.5.12 -27.97 89.47 268.01 78.99 6 53 39 2_0_.1 -29.20
4092.72 .5.28 161.L_Z 255.73 60.54 1 18 27 34_-_-.7 1.32
2587.20 -33.24 66.58 269.06 81.51 8 29 58 1987.2 -34.05
3983.40 9.86 150.14
105,84 ,SMA 115,46 ECC ,32787 INC 3.4323 vJ 30.229
136.56 TAP 262.40 RCA 77.61APO 155.32 v2 35.179
1_6,04 E,E 208.87 ZAC 98.34 ETC 166.71CLP 4.10
2.41VHP 11.872 0PA -1.8! RAP 5,06 ECC 1.6771








ST 927.7 SR 375.1SS 823.5
CRT .7365 CRS .82.54 CST .9893
LSA 1272.3 MSA 24.5.7 S_ 16.5
ELI 970.8 EL2 242.5 k_" 17.72
FLIGHT TIME 114.00 ARRIVAL 0ATE M_R 30 1969
0ISTANCE 270.826










252.93 57.10 1 51 30 3383.4 5.45 143.82
DIFFERENTIAL CORRECTIONS
TOE -.96_O TRA-2.1445 TC3 -.18_ 8AU .1357
R_E -.4457 RRA .1491RC3 -.08Jl FAU .01_
FOE .95.52 FRA 1.5433 FC3 -.3_O6 8SP 6638
_E 1.0611 BRA 2.1497 BE3 .20.55 FSP -589
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION _CCURACV
SGT 2063.7 SGR 402.9 SG3 142.0 ST 968.5 SR 365.5 SS 862.2
_T .0809 RRF -.0728 RTF -.gO00 CRT .7429 ORS .8303 CST .9895
S_ 2102.6 R23 .0029 R13 -.8999 LSA 1325.6 MSA 239.9 SSA 16.5
S_1 _364.0 S(,2 401.5 THA .94 ELI 1008.2 EL2 235.1 ALF 16,59
LAUNCH OAT[ DEC 6 1968 FLIGHT TINE lJ6.00 ARRIVAL DATE APR 1 1969
H[LIC(ENTRIC CONIC
RL 147.38 LAL -.O0 LOL 75.94 VL
RP 107.79 LAP 3.19 LOP 186.28 VP
RC _3.62.5 G_ 13.13 GP -.51ZAL
DISTANCE 277.618
25.907 GAL 9.66 ATI. 86.55 h_A 112.30 SMA 117.47 ECC .30194 INC 3.4506 VJ 30.229
36.508 GAP -16.94 A2'P 91.31 TAL 1.55.89 TAP 26_.20 RCA 82.00 APO 152.94 v2 35.158
47.35 2AP 1.34 ETS 159._O ZAE 160.60 ETE 216.6_ ZAC 101.85 ETC 166.79 CLP 1.24
PLAN_TOCENTRIC CONIC
C3 4.5._O2 VHL 6.768
LNO4 A2_TH LNCH TIME
90.00 4 lB 19
90.00 23 10 30
IO0.O0 5 .57 6
1OO.OO 0 I_ 20
liO.OO 7 40 .51
110.OO 0 .51 .5
_IFFERENTIAL CCRRECTION5
TOE -.972.5 TRA-2.1_61 TC3 -.1762 8AU .1199
ROE -,4174 RRA .1336 RC3 -.0853 FAU .02106
FOE I .0122 FRA 1.606_ FC3 -.3981 8SP 6874
8OE 1.0.583 BRA 2.1303 6C3 .19.58 FS,P -427
OLk 22.98 RAL 20.97 RAD 65_.7 VEL 12.929 PTH 2.36 VHP 10.838 0PA -.58 RAP 8.37 ECC 1.7.538
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3234.19 -25.61 113.13 2_._4 77.48 .5 12 13 2634.2 -27.08 104.77
4250.82 1.68 174.82 236.00 61.73 _4 21 21 3650.8 ic -2,11 169.19
2915.68 -27,83 90._ 266.77 78.61 6 45 42 231.5,7 -29.11 81.66
4044.57 _._ I_.56 254.g0 150.31 I 25 45 3444.6 -.32 152.03
2591.11 -33.20 66.67 267,87 81.34 8 24 2 _'_991,1 -34.04 57..53
3941.91 8.32 147.92 25_.05 56.72 1 56 47 _ '3341.9 3.88 141.64
HIO-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 2134.8_;R 391.5 ,SG3 154.7 ST 1010.9 SR 355,3 SS 903.5
RRT .09_ _ -.0_42 RTF -.9064 CRT .7499 CRS .8354 CST .9897
S_ 2170.4 _3 .0033 R13 -.9064 LSA 1381.9 MSA 233.5 SSA 16,4
$61 2135,1 S(,2 589.7 THA 1.02 ELI 1047._ £L2 226.9 _LF 15.51
387
JPL TM 33-99 EARTH--VENUS TRAJECTORIES <VOL 4, 1968-69
LAUNCH OATE DEC 6 1_8 FLI_'IT TIN[ 1|8.0t0 ARRIVAL CATE APR 3 1969
HIELI(XlrNTRIC CONIC DISTkNCE 2B4.415
RL 147.38 LAL -,D0 LOL 73.94 VL 26.079 GAL 9.24 47L 86.54 HCA 1|5.53 5NA JIB.41 ECC .29002
RP 107.82 LAP 3.J2 LOP 189.52 VP 36.619 GAP -16.08 ATP 91.49 TAL 155.62 TAP 271.|6 RCA 84.07
RC 43.055 GL 13.78 GP -,55 ZAL 47.29 ZAP .59 £TS 69.39 7/_ 162.65 ET£ 222.20 7AC 103.57
PLANI[ TOCENTBIC CCIN I C
C3 42.55t VHL 6.523 0LA 23.66 RAL 20.91 RAO 6568.6 _EL 12.BO3 PTH Z.33 VHP 10.346 0PA .31
LNO-/ ATNTH LNCH TIM[ L-I TINE IN| LAT IN| LONG IN| RT AS,(. rNJ AZMTH rNJ TIN[ PO CST TIN
90.00 4 8 5 3250.94 -25.36 114.2<) 264.91 76.95 fl 2 16 2650.9
90.00 23 20 17 4197.03 -.06 171.82 255.LPZ 61.68 24 30 14 5597.0
IDO.00 5 48 23 2927.59 -27.66 91.07 L_5.48 78.19 6 37 10 2327.6
|OO.DO 0 26 37 3995.61 2.01 155.87 254.08 60.17 I 33 12 3395.6
IJO.DO 7 34 28 2595.69 -33.15 67.O2 _.64 81.14 8 17 44 1_5.7
110.130 O 57 I _O0.27 6.75 145.70 15}.14 56.41 2 2 l 3300.3
]N( 3.4604 Vl 30.229
APO 152.75 v2 35.147
FTC 166.l]1 CLP -.22
R4P i0.00 ECC | .7003







01FFER[NTIAL CORR[CTIONS CRBIT OET[RN!NATION ACCURACY
TOt -.9810 TRA-2.|O_ TO3 -.1601 BAU .|043 ST 1053.0 SR 344.2 SS 947.8
ROE -.3899 RRA .llg0 RC3 -.08_ FAU .0_6 CRT .7571 O1_$ .8408 CST .9B99
FO(_ 1.075j FRA 1.6745 FC3 -.4529 8,SP 7J4_ L$A 1440.1 NSA 2E6.9 SSA 16.4
BOE I .0557 BRA 2.1070 _3 .1833 IrSP -4_13 [LJ 1066.1 ![I.2 218.0 ALF 14.50
LAUNO_ OATE OEC 6 1968
NrD-CCURSI[ E_CUTION ACCURACY
SGT _03.6 SC,R 379.3 SG3 168.9
RRT .1066 RRF -.0961 RTI= -.9J25
sr_ 22_.0 RL_ .DO40 RI3 -.9125
•%1 2204.0 Sr_ 377,1 THA 1.08
rLZ_T _TrNE 120.00 ARRIVAL DATE APR 5 |969
LOL 73.94 Vl. IN( 3,4707 Vl X1,229
LOP 192.75 VP APO 152.56 V2 35.|35
GP -.60 2AL ETC 166.63 CLP -1 ,7]
PELIOCENTRIC CONIC DrSTANC[ _1.212
RL 147.3,11 LAL -.00 _6.240 GAL 8.84 kZL N._3 _ liB.76 _ I19.30 [CC .27876
RP 107.86 LAP 3.04 _.7"_Z GAP -15._4 AZP 9J °67 TAL |55.39 TAP 274.15 RCA 86.05
RC 42.657 GL 14.45 47._i ZAP 1.81 ETS _D.59 Zt_ |64.97 ET[ 229.32 ZAC 105.26
PLAN[ TOCrNTRIC CCN|C
C3 39.394 VHL 6.L=_2 OLA 24.34 RAt. _,80 RAO 6_.3 VEL 12.687 PTH 2.30 VI4P 9.870 OPA • .98 R4P IJ .59 ECC J .65J6
LNO't A_TH LNO_ TIPI_ Lot TIM_ IN| I.AT |NJ _ rNJ R7 AS(: |NJ A2'MTH IN| 7II4_ PC) CST TIN IN| 2 LAT IN| 2 LONG
90.DO 3 56 _6 3270.19 -25.05 t15.6_ L:'_3.52 76.35 4 51 26 261'0.2 -26.69 107.33
90.00 23 30 35 4141.41 -J,llS 1_.71 254.47 61.74 _4 39 36 3541.4 -5.62 162.06
1DO.DO 5 39 0 L_J41.|2 -27.47 _,03 L_4.|4 77.7_ 6 28 ! 2341.1 -78.89 83.5!
IO0.DO 0 35 8 3945.77 .32 |fl3.|3 253.27 60.11 1 40 54 _345.7 -3.66 146.60
I_0.DO 7 27 42 260i.07 -33.09 67.43 21S5.37 80.90 8 11 3 2001.1 -34.O0 58.31
110.DO 1 2 _ _858.54 5.18 |43._0 2f_0.24 56.|6 2 7 14 3238.5 .70 137.28
OIFFER[NTIAL C.ORR_CTI(_NS MXO-C,_,_Re_ _Y_CUTZON ACCURACY OR6rT OETERMINATrON ACCURACY
TOE -,9923 TRA-2.0_03 TC3 -.I415 BAU .O89_ _T 2174.O S_R _6.5 S_3 184.5 ST 1098.0 SR 332.5 SS 995.4
ROE -.3635 RR_ .1053 Re3 -.O929 FAU ,02339 RRT .JZ|Z RRF -.1090 RTIF -.9|B_ CqT .7653 CR5 .8464 CST .9902
rOF. 1.1452 FR_ 1.7482 I_C3 -,5157 8SP 731_ _4_ 2_O_3 J;_3 .0053 R13 -'9iB2 LSA J_D_,8 _$_ 2J9.6 SS_ i6.3
80E 1.0568 8RA 2.0830 13(3 .1692 FSP -517 _l L_4,4 _ _3.7 THA 1.15 [LI 112_.2 ETL2 208.3 ALF 13.52
LJUNCH OkT£ 0[C 6 1968 FLIGHT TIME 122.00 ARRIVAL OAT_ APR 7 1969
HELIOCENTRIC CONIC OrSTAN(E 298.006
RL 147.38 LAL -.DO LOL 73.94 VL 26.31_ GAL 9.46 &ZL 86.32 I,_ 121.98 S_4_ 120.15 ICe .266|6 INC 5.4817 vJ _0._29
RP 107,89 L_P 2.95 LOP 195.97 VP 56.817 GAP -14,44 ATP 91.83 TAL 155.19 TAP 277.18 RCA 87.93 APO 132.37 V2 35.123
RC 42.436 GL |5.12 G#- _.65 ZAL 47.32 ZAP 3.51 _7S 12.84 ZAE 166'85 ETE 2_8:53 Z_C 106.91 [TC 166.83 CLP -3._4
PL4N_TOC_NTRZC CONIC
C3 36.9(36 VHL 6.075 OL_ 25.02 R_L 20.65 RAO 6568.4 _EL 12.581 PTH 2._8 VHP 9.409 OP_ I .63 R_P 15.16 _CC |.6074
LNCH AZMTH LN(H 7II4[ L-I T_N[ IN| I.AT rNJ LONG |NJ RT A_ IN| AZNTH IN| TINE PO CST TIN IN| 2 LAT IN| 2 LONG
90.DO 5 44 40 3292.63 -24.68 117.16 262.08 75.67 4 39 33 2692.6 -26.4| |OR.9_
90.00 23 41 _ 4083.45 -3.72 165.47 253.75 61.91 24 49 39 3483.5 -7.45 |58.7B
IDO.O0 5 28 54 2956.59 -27.24 93.12 262.77 77.19 6 18 lO 2556.6 -28.73 84.64
100.00 0 43 59 3894.72 -1.41 1_.33 252.47 60.14 J 48 54 3294.7 -5.38 J43.79
11D.00 7 20 31 2607.35 -33.O2 67.91 264.08 80.65 8 3 59 2007.3 -33.97 58.80
IIO.DO I 8 51 3816.74 3.59 141.31 249.36 55.98 2 12 27 3216.7 -.90 135.10
OIFFER_NTI_L CC_RR_CTICN5 NIO-C.OLMS[ [_ECUTIO_I ACCURACY CI_IT OETERMINATION _CCUR_CY
TOE-J,DOIO TRA-2.0520 TC3 -.I167 _U .0746 S_,T 2339.4 _;R 352.8 5¢,3 201.8 ST 114|.0 SR 3213.0 SS 1045.B
ROE -.3579 RRA ,0_ RC3 -.09_2 FAU .0251| RRT .1351 _ ".|218 RTF" -.92_8 CRT .7733 CR5 .8§2| CST ,9905
FOE 1.2223 FRA 1.8271 re3 -.5889 BSP 7668 Sr_ Z_65.9 R_3 .0059 R13 -.9_37 LS4 1566.0 MSA 212.4 SS; 16,l
_OE 1.0365 BRA 2.0541 8C3 .1513 FSP -571 SGI 2339.9 _ 349.5 THA !.19 ELI 1168.3 EL2 198,| ALF 12.60
LAUI_.H 0ATE DEC 6 1_ FLIGHT TINE |_4.00 ARRIVAL 0_TE APR 9 1969
k_LrOCENTRIC CCNrC DISTM_E 304.797
RL 147.38 LAL -.00 L_L 73,9J VL 26.527 GiLL 8.|0 _Zl. 1_.51 t(A 123.21 _A 120.95 [CC .25_19
RP J07.93 LAP 2.85 LOP 1_.20 VP 36.905 GAP -|3.65 AZP 9_.0_ TAL 155.04 TAP _S0.24 RC4 89.72
RC 42.394 GL 15.82 GP -.71 Z/U. 47.41 ZAP 4.86 ETS |0.00 ZAE 168.32 ETE 250.22 ?AC 108.53
PL4NETO_ENTRIC CONIC
C3 34.467 VHL 5._7| 0LA 25.69 RAL 20.44 RA0 6_.4 _E[L 12.484 PTH 2.26 VHP g.964 0PA 2.26
LNCH A2'MTH LNCH TrME L-r TIME rNJ LAT rNJ LOqG _NJ RT ASC rNJ A2't4TH INJ T_I4[ PC) CST TIM
90.DO 3 31 0 3319.24 -24._2 1|8._ L:_0.58 74.87 4 26 19 2719.2
90.DO 23 53 37 4022.30 -5.67 1_.04 25_.07 62.21 25 0 40 3422.3
IDO.O0 5 17 58 2974,40 -26.97 94.38 261.35 76.59 6 7 32 2374.4
IDO.O0 0 53 17 3842.37 -3.|9 J47.46 251.71 60.26 I 57 19 3242.4
||O.DO 7 12 _6 2614.65 -32,94 68.46 L_.76 80.31 7 56 31 2014.7
I10._O I 14 47 3774.89 1.99 J3_.12 2&_148 55.87 2 17 42 3174,9
I_ 3.4935 Vl 30.229
APO 152.1_ vz 35.111
ETC 166.B2 CLP -4.81
0IFFERENTIkL O3RR[CTrCNS NrO-r_ E_EOJTrOI _CCL_CY
70[-1.0123 TRA-2.0_40 TC3 -.0_11B_J .0C_1 SGT 2406.8 SGR 338.5 S_3 2"/1.2
R_E -.3131RRA .0/_8 ec3 -.0992 FAU .02676 RRT .1505 _ -.1353 RTF -.9288
FD_ 1._95 FRA 1.9143 FC3 -.6720 8SP 7896 S(_ 24_O.4 RZ3 .DO72 RI3 -.928_
_. 1.0596 BRA 2.0256 8C3 .1347 FSP -6_0 SGI 2407,3 ._ 3_4.6 THA 1.24
RAP 14.70 ECC |.5672








ST 1186.8 SR 306.7 SS 1100.9
CRT .7_|9 CRS .85_1 CST .990_
LSA 1634.7 NSA 204.9 554 15.9
_L| 1211.4 [L_ 187.3 ALF 11.71
388
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69J
LAUNCH GATE DEC 6 1968 FLIGHT TIN[ 126-,_)0 ARRIVAL _ATE APR |l 196g
_EL IO(ENTRIC CONIC
RL ;47.38 LAL -.00 LOL 73.94 VL
RP ;07.97 LAP 2.75 LOP L_02.42 VP
RE 42.534 GL 16.52 GP -.78 2'AL
PLANE TOCENTR_ C CONIC
C3 32.257 VHL 5.679
LNO-I AZMTH LN_H TI_
90.00 3 15
90.00 0 I1 6
;00.00 5 6 Z
100.00 1 3 10
;lO.00 7 4 _H5
110.00 I 210 47
DIFFERENTIAL CCII_EC T I O1_
TOE-; .0241 TRA-I .9_60 TC3 -.0623 B_I .05|4
ROlE -.2892 RRA ._ RC3 -,JOLT F_JJ .02_59
FOE 1.4075 ERA 2.0096 IrE3 -.7674 BSP g115
BOE 1.0642 BRA J.9952 BC3 .J193 FsP ,-695
DISTANCE 311.5B1
26.655 GAL 7.75 AZL 86.49 HCA 128.42 5_A JZJ .70 £CC .24882 |NC 3.SOGZ vJ 30.2?9
]6.985 GAP -|2.90 ATP _'Z.18 TAL 154.92 TAP 283.34 RCA 91.42 APO J51.99 vZ 35.089
47.55 ZAP 6.47 ETS B.62 ZAE 169.L_2 ETE 264.17 ZA¢ 110.10 ETC 166.80 CLP -6.42
CLA Z6.36 RAL 20.19 RA0 6568.3 VEL 12.395 PTH 2.24 VHP B.534 0PA 2.85 RAP ;6.19 ECC 1.5309
L-I T|I_ IN| LAT IN| _ IN| RT A.T_ IN| A214TH ZNJ TIN[ PO C$T TIM IN| 2 LAT[NJ 2 LONG
3351.67 -23.63 121.17 259.00 73.93 4 It 18 2751,7 -25.6J I13.06
3956.44 -7.74 158.31 252.47 62.68 I 17 2 3]56.4 -11.34 151.48
2995.10 -26.63 95.82 259.90 75.90 5 55 57 2395.1 -28.31 87.4_
3788.25 -5.01 144.47 250._ 60.49 2 6 |9 3188.3 -8.90 137.85
2623.11 -32.84 69.10 _1.43 79,94 7 48 39 2023.1 -33.B8 60.02
3733.0J .39 136.94 247.62 55.82 2 23 0 3133.0 -4.10 130.73
MI0-COIJI_JE E_.CUTIONACCURACY ORBIT 0ETER_INATION ACCUR4C_
• ;T 2472.4 _ 323.5 863 242.8 ST 1233.3 SR 292.7 SS 1160.5
_T .16_0 _IF -.J489 RIT -.9335 CRT .7909 CR5 .8641 CST .991Z
SG8 2493.5 _ .0088 RI3 -.9335 LSA 1707.2 MSA 197.2 SSA J5.7
SGI 2473.0 _ 318.9 THA 1.27 ELI 1255.3 EL2 176.0 ALr 10.85
LAUNCH DATE DEC 6 1_58 FLIG_'IT TIN[ J_.O0 ARRIVAL DATE APR 13 1969
_EL IO(ENTRI C CON|C
RL 147.3b L.AL -.00
RP J08.0| LAP Z.63
RE 42.853 GL 17.24
PL4N[ TOCENTRIC (.0_ I C
C3 30.2_5 U_L 5.500
LNCH A2'I4TH _ TIN[
90.O0 2 57 O
90.00 O 27 9
100.00 4 52 55
100.O0 | I3 55
IZ0.O0 I _ 51
GIFFERENTIAL CORIRECTICNS
T0£-! .0362 TRA-I._N_J9 TC3 -,0304 _ ,0437
ROE -.2659 RRA .O60_ RC3 -.J0_7 FAU .0_066
FD£ 1.5176 FRA 2.114I ire3 -.8772 8SP 8319
BOE 1.0698 BRA l._ BE3 .10_1 rsP -767
DISTANCE 318.355
LCL 73.94 VL 26.773 GAL 7.43 _ZL 86.48 HCA 13J.64 SI4A 122.42 £CC .24005 INC 3.5201Vl 30.229
LOP ZOS.64 vP 37.O5_ GAP -JZ.J6 AZP _1_.34 TAL I_4.83 YAP286.48 R(A 83.03 APO 151.80 VZ 35.086
GP -.87 7AL 47.7_ ZAP 8.1_ ET$ 7.85 2_NE |69.45 ETE 279.I0 ZAC 111.62 ETE 166.78 CLP -8.0F
OLA 27.03 R_q. 1_.89 P-40 65_8.E _L 12.3|4 PTH _.22 _ 8.1|8 OPA 3.4J RAP 17.65 ECC 1.4979
L-| TXNE ;NJ L_T |NJ _ IN| RT AS( JNJ _TNTH |NJ TIN[ PO (ST T|M |NJ 2 LAT ;NJ 2 LC_G
3393.13 -E'_.82 123.94 2_7.33 72.77 3 53 33 2793.1 -24,97 115.9Z
3_82.79 -|0.02 J54.|0 2_l.97 63.38 J 3J 52 3282.8 -13.5! 147.;6
30|9.46 -L_.LPZ 97,5l 2_.40 75.10 5 43 14 2Ai9.5 -28.01 89.17
3731.70 -6.89 |4|.33 250._O 60.84 2 16 7 3131,7 -10.73 134.64
2_2,85 -_,73 _,84 Z_0..08 79.32 7 40 2J _332.9 -33,82 60,78
34_1.07 -|,21 J34.75 _46.79 55.84 2 28 23 3091.1 -5.69 128.52
NIO-_OIJI_E E_CUT|ON ACCURACY ORBIT DETER_IINATION _CCURAC_
SGT_5_,6 _R _07,7 _G3 _,9 ST J2_O,J 5R 277,8 SS J_24,9
RRT .lJJZ I_F -.1618 R1T -.9378 CRT .7998 CRS .870G CST .99|5
_dB 2_54.2 1_3 .OlO_ R|3 -.9378 LSA 1783.3 NSA 189.6 SSA J5.4
SG_ 2_)6.Z _ _0_.5 TI_ 1.78 ELI 1299.6 EL2 164.2 ALF 10.0J
LAUNCH GATE GEE 6 1_8 FLIGHT TI_ 1_0.00 ARRIVAL GATE APR ;5 J969
HELIC(ENTRIC CONIC
RL ;47.38 LAL -.OO
RP _08.0_ LAP 2.51
RC 43.347 GL 17.96
PLANE TOCENTRIC CONIC
C3 _8.447 VHL 5.334
LNCH AZMTH LNCH TIN[
_.OO 2 33 7
90.DO O 48 J8
lO0.O0 4 38 12
IO0.OO l 25 54
JJO,O0 6 47 31
110.00 1 33 5
OISTANCE 325,119
L(_ 73.94 VL 26.883 GAL 7.12 AZL 86.46 HCA 134.86 5NA 123.09 ECC .23185 INC 3.5355 V; 30.229
LOP 208.85 VP 37.126 G_P -|J.45 AZP 92.50 TAL |54.78 TAP 289,64 RCA 94.55 APO 151.6_ v_ 35.073
GP -.97 ZAL 47.96 ZAP 9.86 ET5 7.41ZAE 169.04 ETE 293.09 ZAC 113.09 ETC 166.76 CLP -9.81
OL4 27.69 RAL 19.55 RAO 65ra8.| _L 12.240 PTH 2.20 VHP 7.717 OPA 3.93 RAP 19.05
L-I TIN[ IN; LAT IN; LONG IN; RT AK |NJ AZNTH _NJ TIN[ PO CST TIH |NJ 2 LAT
3451._ -21.58 127.80 255.45 71.21 3 30 39 2852.0 -23.95
3793.09 -|2.70 |48.88 25|.68 64.48 I 51 3| 3193.1 -I6.04
3(348.73 -25.69 99.53 256.85 74.16 5 29 l 2448.7 -27.6|
3671,57 °8.87 137.97 249.68 61,34 2 27 5 _071.6 -12.63
2644.05 -32.58 70.68 258.73 79.04 7 3J 35 L_044.J -33.75
3649.02 -2.82 132.55 245._8 55.92 2 33 54 _349.0 -7.27
OIFFERENT|AL CORRECTIOI_
TDE-I.0450 TRA-J.9"Z43 TC3 ,01383 BAU ,0401
ROE -.2431 RRA .O516 RC3 -.1052 FAU .03303
FOE 1.6401FRA 2.2274 FC3-1.0051 6,_P 8583
BOE 1.0730 8RA |.9250 BE3 .1055 FSP -852
MID-COURSE E_CUTION ACCLMACY
.%T 25_o4 _ L_3|.J SG3 _:)3.7
RRT .1938 _F -.17_6 RTF -.9421
S_ 2_O6.7 R23 .0124 RI3 -.9421










ST 1323,2 SR 261,9 SS J293,3
CRT .8082 CRS .8757 CST .9919
LSA 1859.7 MSA 18_.4 SSA 14.9
ELl J340.2 EL2 152.3 ALF 9.21
LAUNCH OATE DEC 6 1968 FLIQAT TIN[ 132.00 ARf_IVAL GATE APR |7 1969
H_L IO(ENTRIC CONIC
RL 147.38 "LAL -.00
RP 108.09 LAP 2.37
RC 44.O11 GL 18.1'0
PLAN_ T_ENTRIC CONIC
C3 26.817 _ 5.178
LNCJ-I A2't4TH kNOq _TIN[
_8.76 I 28 _0
91.24 1 49 3_
100.OO 4 ZJ 13
100.00 ! 39 49
110.OO 6 38 3
110.00 I 39 30
OISTAt_'E 331.87_
L(_. 73.94 VL _._5 G_I. 6.84 A_.. 86.45
LOP 212.07 VP 37.J87 GAP -10.76 A2'P 92.64 T/q.
GP -1.O8 ZAL 48.23 ZAP 11.65 ET5 7.I7 7AE
138.07 SI4A 123.71 ECC .2242f3 INC 3.5527 V! _.229
154.77 TAP 29_.84 RCA 95.98 APO 151.45 V2 35.060
|68.|5 ETE 304.80 _AC I|4.49 ETC 166.75 CLP -I|.60
OLA _.34 RAL 19.16 RA0 6568.| _IEL 1_.173 PTH 2.|8 VHP 7.330 0PA 4.40 RAP L_l.40
L-I T_N[ IN| L_T |NJ _ |NJ RT A,_ IN| A2'NTH IN| TIN[ PO CST TZM |NJ 2 LAT
3641.40 -17.86 140.17 252.49 67.62 2 29 31 _04|.4 -_,74
3574.28 -17.85 135.25 252.49 67.6| 2 49 6 2974.3 -20.73
_085,19 -_4.99 |0_.01 255.23 75.04 5 12 39 2485.2 -27.07
3_05.72 -11.00 134.24 249.17 62.03 2 39 55 3005.7 -14.66
2656.9J -32.41 1|.65 257.37 78._0 7 22 20 2056.9 -33.66
3606.77 -4.43 |]O.]4 245.|9 56.07 2 39 36 3006.8 -8.85
0IFFE_NTIAL CO_ECTION5
T02-1.0567 TRA-1.8876 TC3 .0458 8AU .0415
ROE -,2209 RRA .O442 RE3 -.IO63 FAU .035_O
FOE J.7808 FRA 2.3546 FC3-1.1494 89P 8760
BOE 1.0795 _A |._2 BC3 .1157 _SP -944
NI0-O_IJR_ E_ECUTION ACCURACY
SC,T L_>45.8 S_R 273.7 St,,3 324.0
_T .2054 RRF -.18|4 RIT -.9459
Sr_ 2659.9 R_3 .0152 R13 -.945_










ST 1368.8 8R 245.0 SS 1368.9
CRT .8J67 CRS .8812 CST .99_3
LSA |943.4 MSA 175.2 SSA 14.4
ELi 1383.5 EL2 139.9 ALF 8.40
389
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69J
LAUNCH CATE CE( 6 1968 FLIGHT TI_ |34.00
HELIOCENTRIC CONIC CI$TAN_E 338.608
RL |41.38 LAL -.00 LOL _73.94 VL 27.078 GAL 6.57 AZL 66,43 HCA 141.26 ,_HA
RP 108,13 LAP 2.23 LC_ 215.28 VP ]7.245 GAP -10.10 A?P 92.79 TAL |54.78 TAP
RC 44.838 GL 19.44 GP -1 ,ZZ ?AL 48.53 _AP |5.52 ETS 7.07 ZA£ 166.98 ET£
PLAN[ TCX[NTRIC CONIC
C3 25._50 VHL 5.05_ CLA 28.99 RAL 1B.74 RAO 6564).0 VEL 12.113 PTH _.17 VHP
LN(H ATMTH LNCH Till[ L-I TINE INJ L41
83.50 O 45 45 3767.91 -18.62
96.50 2 31 17 3419.93 -18.60
lOO.OO 4 0 22 3133.94 -23.98
1(30.OO 1 57 J9 3529.14 -13.41
110.00 6 27 59 2671.69 -32.21
110,00 1 46 11 3564,15 -6.04
0IFFER£NT IAL CORR[C T IONS
T0[-I .0646 TRA-I .8450
ROE -.1988 RRA .0382
rD£ 1 .9360 irRA 2.4_'_4
I .O830 (_qA I .84_4
hRRIVAL CAT£ APR 19 1969
LAUNO4 (]ATE D£C 6 1968
]24._0 ECC .21700 INC 3.572! v] _3.ZZ9
296.06 RCA 97.31 APO |51.28 v2 35.047
313.93 ZAC 115.82 [TC 166.74 CLP -15.47
_NJ LONG [NJ RT A.S( INJ 12_ATH |NJ T[I_
149.78 251.32 67.37 1 46 31
124.26 251.32 67.35 3 28 17
105.28 253.48 71.60 4 52 36
t_9.P2 240.82 63_q3 2 56 e
72.75 256.02 77.07 ? 12 31
12B.lO 244.45 56.29 2 45 35
MIC-COURS£ [X£CUTION ACCORACY
6.957 CP4 4.8] RAP 21.69 ECC 1.4172








ST 1409,4 SR 226.8 55 1449.)
CRT .8241CR$ .8860 CST .99?6
LSA 2027.1 _SA 168.5 SSA 13.8
£L1 1421.8 EL2 127.3 ELF 7.61
TC3 .0903 8AU .0474 SGT 2690.3 ,S_ 253.4 SG3 357.7
RC3 -.1068 FAU .03861 RRT .2112 RRr -.1045 RTF -.9495
r(3-_,3185 esP 8991 S_ 2702.4 _3 .OJB2 R13 -.9495
8C3.1399 FSP -1051 S_I 2£90.9 St,,2 249.6 THE 1.16
FLIGHT TII4E |_H_.00 ARRIVAL CAT[ 4PR 21 1969
OiST_.,c£345.33o
LOL 73.94 VL 27.164 GAL 6.3I AZL 66.4I _ |44.49 SNk 124,84 £CC .21047 INC 3.5944 V? 50.229
LOP 21B.48 VP 37.293 GAP -9.43 A2P _'Z.93 TAL I54.61 TAP 299.30 RCA 98.57 hPO 151.i2 V2 35.033
GP -1.39 ?EL 48.87 ZAP 15.48 [T5 7.07 Z._ I65.71ETE 3_3._] ZAC 1j7.08 £TC 166.74 CLP -15.42
OLA 29.64 RAL 18.26 RAO 6568.0 VlEL 12.059 PTH 2.16 V'HP 6.598 0PA 5.16 RAP 22.91 £CC 1.3956
L-I TII4E INJ LAT INJ L.(_NG INJ RT AS_ INJ AZMTH INJ TII4_ PC) _S_ TIN INJ _ LAT INJ 2 L(_'_
38_'Z.06 -19.36 154.11 250.17 67.11 1 24 39 3222.1 -22.29 146.56
3339.59 -19.35 118,6_ 250.17 67,10 3 46 4 2739.6 -22.28 111.11
3214.39 -22.I3 110._ 251.34_ 69.40 4 23 8 2614.4 -24.75 102.73
3422.49 -16._ 123.52 248.68 64.78 3 21 31 2822.5 -19,87 116.24
2688.75 -31.96 74.02 2_4.67 77.16 7 2 4 2068.8 -33.39 65.08
35210.89 -7.67 125.81 243.76 36.59 2 51 57 _9_._ -|2,0| J19.40
ORBIT O[TCRN_NATION ACCURACY
57 1447.0 SR 206.9SS 1536o2
CRT .B_00 CRS ._B97 CST .99_9
LSA 2114.2 NSA 162.5 $SA 13.O
ILl 1457._ £L2 114.6 ELF 6.81
HELIC_CNTRIC CONIC
RL 147.38 LAL -.130
RP 108.11 LAP 2.09
RC 43.818 GL 20.L_O
PLAN[TO(_ENTRIC CONIC
C3 24.035 _ 4.903
LN04 A_4TH LN_H TIME
80.85 0 20 57
_9.13 2 50 24
100.00 3 29 33
100.00 2 24 29
110.O0 6 17 1_
110.OO 1 33 16
OIFFERIENTIAL CC_R1ECTIONS
TDE-I.0710 TRA-I.7_7 TC3 .I_74 _N,J .0560
ROE -.1767 RRA .0337 RC3 -.I071 FAU .04199
FOE 2.1169 FRA 2.6456 FC3-1.5124 8SP 9213
80E 1.0855 _RA 1.8000 BC3 ,1742 FSP -I172
NIO-O_URSIE &')_CUTION ACCURACY
.%1 2727.8 _ 2_6.0 SC,3 395.7
RRT ._O¢JO _r -.1793 RTF -.9529
SGB 273B.0 R2_ .0216 RI3 -.9529
_'1 2728.3 _2 2_.8 THA 1.04
LAUNCH DATE 0£C 6 1968 FLIGHT TINE 138.00 ARRIVAL 0ATE APR 23 1969
0T$T&NCE 35_.035
LOL 73.94 VL 27.243 GAL 6.06 A?L 86.38 HCA 147.69 S_ 125.35 £CC .20436 INC 3.6205 Vl 50.?Z9
LOP 221.69 VP 37.338 GAP -B.B2 AZP 93.06 TAL 154._7 TAP 302,57 RCA 99.73 APO 150.97 v2 35.0_0
GP -1.60 ZAL 49.24 ZAP 17.54 [TS 7.16 ?A[ 164.46 £T£ 325.9(3 7AC 118.25 £TC 166.78 CLP -J7.47
OLA _0.29 RAL 17.79 RAO 6567.9 VEL 12.010 PTH 2.14 VHP 6,253 0PA 5.43 RAP 24.06 ECC 1.3763
L-I 7114[ INJ LAT INJ LC_ INJ RT AS( INJ A2'NTH INJ TII_ PC) CST TIN ]NJ 2 LAT INJ 2 LONG
3860.30 -20.09 137.2B 249.05 66.84 I ? 30 3260.3 -23.05 149.71
3276.91 -20.08 114.32 249.04 66.83 5 56 52 26?6.9 -23.04 106.75
3_60._ -20.09 157.28 249.05 66.84 1 ? 30 32_.3 -23.05 149.71
3276.91 -20.08 114.32 249.04 66.83 3 58 52 2676.9 -23,04 IO6.75
2708.66 -31.65 75.49 253.31 76.35 6 50 49 2108.7 -33.20 66.60
-9.33 123.44 243.12 56.96 2 58 52 2876.5 -13,61 116.96
HELIO([NTRIC CONIC
RL 147.38 LAL -.00
RP 108.21 LAP 1,93
RC 46.944 GL L_0,96
PLAN_T_ENTRIC CC)NIC
C3 22.862 VHL 4.781
LNCH AZHTH LNCH T_14[
78.77 0 3 10
101.23 3 4 15
78.77 0 3 I0
IO1.23 3 4 15
110.OO 6 _ 40
110.00 Z 0 56 3476.53
0IFFERENTIAL CORRECTIONS
TOE-1.0762 TRA-I.7§16 TC3 .1846 _AU .0653
R_E -.1541 RRA .0310 RC3 -.1074 FAU .045_
FOE 2.3208 FRA 2.8151 FC3-1,7342 8SP 9401
BOE 1.0872 ORA 1.7518 Be3 ,2136 FSP -1310
LAUNCH OATE 0EC 6 1968
Hi0-C(_URSAEXECUTIONACCURACY
S_T 2757.3 SC_ 215.7 _3 438.4
RRT .1941RRg -.1600 RTF -.9560
s_ 2765.1 R23 .0271 R13 -.9_60
,%1 2757.6 SG2 211.6 THA .87
ORBIT DETER)AINATION ACCURACY --
ST 1481,5 SR 18_.2 SS 1630.7
CR7 .8338 CRS .8917 CST .9932
L5_ 22135.4 NSA 156.9 5SA 12.2
ELl 1489.6 EL2 101.7 ALF 5.98
gLIE_HT TII4E 140.00 _RRIVAL 0ATE APR 2S 1969
H£LIO(ENTRIC CONIC 0ISTAN(E 358.72!
RL 147._8 LAL -.OO LOt. ?3.94 VL 27.315 6AL 5.86 AZt. 86.35 H(A 150.90 SlAA
RP 10_.25 LAP 1.78 LOP 224.89 VP 37.378 GAP °_.21 AZP 93.I9 TAL 154.96 TAP
RC 48.205 GL 21.75 GP -1.86 ZAL 49.64 ZAP 19.7_ ET5 7,_5 ZAE 163.31 £T[
PLAMETC_ENTRIC CONIC
C3 21.821 VHL 4.671 OLA _O.94 RAL 17.26 RAO 6567.9 Vl[L |1.967 PTH 2.13 VHP
1_5.62 £CC .19871 INC 3.651P V! 30._9
305.85 RCA 100.82 _PO 150.82 vZ 35.007
329.60 ?AC 119.32 £TC 166.84 CLP -19.63
LNO-I A_TH LNCH TIME L-I ¢I1_ iNJ L.AT
76.97 23 43 39 _8g0_67 -20._0
103.03 3 15 IB 3223.92 -20.79
76.97 23 43 _9 _8g0.67 -20.80
103.03 3 1_ 18 32_3.g'Z -20.79
I10.O0 5 52 58 2732.26 -31.29
110.00 2 9 25 3430.33 -11.03
0IFFER_NTIAL CCRR_CTION5
TOE-1.0592 7RA-1.6797 TC3 .2_94 _AU ,0846
ROE -.1302 RRA .0310 RC3 -.1072 FAU ,09105
F0£ 2.5324 FRA 2.9_05 FC3-2,02_4 86P 10060
_0£ 1.0672 _A 1.6800 Be3 .2900 FSP -1509
5.922 0PA 5.60 RAP 25,12 [CO 1.3591
INJ LONG INJ RT AS( INJ A_ATH INJ TIH£ PO CST TIH INJ 2 LET INJ 2 LC_G
159.89 247._ 66.56 24 48 50 3290.7 -23.80 152,28
110.68 _47._5 66,55 4 9 2 2623.9 -23.79 103.08
159.89 247.96 66.96 24 48 50 329O.7 -23.80 152.78
110.£_ 247,95 66.55 4 9 2 2623.9 -23.79 103.08
77.21 231.9_ 75.39 6 38 31 2132.3 -32.94 6_.40
120.9_ 242.56 57.44 3 6 35 2830.3 -15.25 114.38
NI0-C_URSIE ELOCUTION ACCURACY ORglT 0ETERNINATION ACCURACY
SGT 2742.6 _R 193.7 SG3 484.1 ST 1485.7 SR 160.3 5S 1718.8
RR? .1428 RRF -.1065 RTF -.9599 CRT .8310 CR$ .8893 CST .9932
2749.4 R23 .0295 RI3 -.9599 LSA 2272.4 MSA 153.0 SSA 10.9
S_I 2742.7 SG2 19! .7 THA .58 ELJ 1491.6 £L2 88._ ALF 5.14
39O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4. 1968-69,
LAUNCH DATE DEC 6 1966
HELIOCENTRIC CONIC
RL 147.38 LAL -.00 LOL 73.94 VL
RP 108.29 LAP 1.61 LOP 228.09 VP
RC 49.590 GL 22.55 GP -2.20 ZAL
PLANETOCENTR|C CONIC
C3 20.912 VHL 4.573 OLA 31.61RAL
LNCN AZMTH LNCH TIME L-I TIME INJ LAT
75"732 23 30 15 3916.70 -21.51
104.68 3 24 37 3177.4t -21.30
75.32 23 30 15 3916,70 -21,31
104.68 3 24 37 3i77.4t -21.50
110.00 5 38 45 2761.t3 -30.74
110.00 2 19 15 3380.98 -12.82
DIFFERENTIAL CORRECTIONS
TDE-1.1209 TRA-1.6861TC3 .1985 BAU .0636
RDE -.1063 RRA .0318 RC3 -.1t17 FAU .03273
FOE 2.8727 FRA 3.2628 FC3-2.1829 BSP 8705
BDE 1.1260 BRA 1.6864 BC3 .2276 FSP -1544
LAUNCH DATE DEC 6 19458
HELIOCENTRIC CONIC
RL 147.38 LAL -.00
RP 108.33 LAP 1.44
RC 31.091 GL Z3.39
PLANETOCENTRIC CONIC
C3 20.120 VHL 4.486
LIAICH AZMTH LNCH TIME
73.76 23 17 16
106.24 3 32 50
73.76 Z3 17 16
106.24 3 32 30
110.00 3 21 37
110.00 Z 31 t§
DIFFERENTIAL CORRECTI(_$
708-1.1040 T_A-1.6117
ROE -.0781 RRA .0360
FD£ 3.1692 FRA 3.4783
608 1.1067 6RA 1.6t22
FLIGHT TIME 142,00
DISTANCE 365,396
27.382 GAL 5.66 AZL 86.31 HCA
37.414 GAP -T.62 AZP 93.32 TAL
50.06 ZAP 22.02 ETS 7.62 ZAE
ARRIVAL DATE APR 27 1969
154.10 SMA 126.25 ECC .19353 INC 3.6899 Vl 30.229
155.05 TAP 309.14 RCA 101.82 APO 150.69 V2 34.994
162.32 ETE 332.18 ZkC 120.29 ETC 166.97 CLP -21.92
16.71 RAD 6567.8 VEL 11.929 PTH 2.12 VHP 3.605 DPA 5.65 RAP 26.10
INJ LONG INJ RT A$C INJ AZMTH INJ TIME
162.18 246.92 66.26 24 35 32
107.50 246.91 66.24 4 17 35
162.18 246,92 66.26 24 35 32
107.50 246.91 66.24 4 17 35
T9.31 250,60 74.25 6 24 46
118.25 242.12 38.04 3 15 36
M|D-COUR_E EXECUTTC_ ACCURACY
SGT 2856.4 SG4q 174.4 SG3 346.3
RRT .1061RRF -.0470 RTF -.9592
2861.7 R23 .0355 R13 -.9592












ST 1509,4 SR 134.2 5S 1877.6
CRT .8293 CRS .B638 CST .9942
LSA 2459.3 MSA 146.4 SSA 10.5
ELI |395.3 EL2 74.8 ALF 4.01
ARRIVAL DATE APR 29 1969
LOt. 73.94 VL 27.442 GAL 5.47 AZL 86.26 PICA 157.29 SMA 126.65 ECC .18877 INC 3.7376 Vl 30.229
LOP 231.28 VP 37.446 GAP -7.0,4 AZP 93.45 TAL 135.16 TAP 312.45 RCA 102.74 APO 150.56 V2 34,980
GP -2.64 ZAL 30.52 ZAP 24.48 ETS 8.02 ZAE 161,32 ETE 335.77 ZAC 121.15 ETC 167.17 CLP -24.54
DLA 32.31RAL 16.11RAD 6367.8 VEL 11.895 PTH Z.11 VHp 5,302 DPA 5.55 RAP 26,99 ECC 1.5311
L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG
3940.60 -22.2t 164.33 -245.91 63.91 24 22 56 3340.6 -25,27 156.68
3133.05 -L:_.20 104.61 245,91 65.90 4 25 5 2333.D -25.26 96.93
394,0.60 o22.21 164.33 245.91 65,91 24 22 36 3340.6 -25.27 156.68
3135.05 -22.20 104,61 245.91 65.90 4 25 5 2535.0 -25.26 96.95
2798.02 -30.03 81.94 249.19 72.84 6 8 35 2198.0 -32.08 73.55
3325.63 -14.80 115,17 241.83 58.83 3 26 41 2725.6 -18.82 108.36
MID-COURSE EXECUTIC_I ACCURACY ORBIT DETERM1NATIOt4 ACCURACY
TC3 .2667 9AU .0781 SGT 2624,7 SGR 154.4 SG3 605.6 ST 1588.5 SR 101.3 SS 1990.5
RC3 -.1147 FAU .05077 RRT -.0542 RRF .1210 RTF -.9621 CRT .7963 CRS .8556 CST .9945
FC3-2.5267 BSP 9146 SGB 2629.0 R23 o.0668 R13 .962t LSA 2544.3 MSA 144.0 SSA 9.1
BC3 .2904 FSP -1771 SGI 2824.8 SG2 154.2 THA 179.83 EL1 1590.5 EL2 61.2 ALF 2.91
LAUNCH DATE DEC 6 1968 FLIGHT TIME 146.00 ARRIVAL DATE NAY ] 1969
HELIOCENTRIC CONIC
RL 147.38 LAL -.DO
RP 108.38 LAP 1,27,
RC 52.697 GL 24.30
PLANE TOCENTRIC CONIC
C3 19.454 VNL 4.411
LNCH AZMTH LNCH TIME
72.19 25 4 52
107.81 3 40 24
72.19 23 II 32
107.81 3 40 24
110.00 5 O 25
110.00 2 47 58
DISTANCE 578.675
LOL 73.94 VL 27.497 GAL 5.29 AZL 86.20 HOA 160.49 SNA I27.02 ECC .18443 INC 3,8006 VI 30.229
LOP 254.47 VP 37.474 GAP -6.46 AZF 93.58 TAL 155.27 TAP 515.76 RCA 105.59 APO 150.44 V2 34.967
GP -3.25 ZAL 51.02 2AP 27.11 ETS 8.57 ZAE 160.91 ETE 534.37 ZAC 121.89 ETC 167.48 CLF -26.93
DLA 35.05 RAL 15.47 RAD 6567.8 VEL 11.8_7 PTH 2.11 VHF 5,013 DPA 5.25 RAF 27.78 ECC 1.3202
L-| TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZHTH ]NJ TIME PO C6T T|N INJ 2 LAT INJ 2 L04_G
3964.07 -22,92 166.48 244.97 65.50 24 10 36 3364.1 -26.02 158.79
3095.60 -22.91 101,93 244.96 65.49 4 32 0 2495.6 -26.01 94.25
3964.07 -22.92 166.48 244.97 65.50 24 10 56 5564,1 -26.02 158.79
3095.60 -22.91 101,93 244.96 65.49 4 32 0 2495.6 -26,01 9_.25
2849.79 -28,93 85.58 247.64 70.95 5 47 55 2249.8 -51,25 77.14
3257.87 -17.15 111.33 241,80 59.97 5 41 56 2657.9 -21.01 104,33
C_BIT DETERMINATION ACCURACY
ST I596.3 SR 63.2 SS 2125,5
CRT ,6693 CRS .7451CST .99A4
LSA 2655.1MSA 142.2 SSA 7.7
EL1 1596.9 EL2 46.9 ALF 1.52
DIFFERENTIAL CC_RECTIONS
TDE-I.D971 TRA-I.5467 TC3 .3028 BAU ,0849
ROE -.0455 RRA .0489 RC3 -.1220 FAu ,06470
FOE 3.5327 FRA 3,7539 FC3-2,8793 BSP 9207
BDE 1.0980 BRA 1.5475 BC3 .3265 FSP -1990
MID-COURSE EXECUTION ACCURACY
SGT 2801.5 SGR 144.1 SG3 674.8
RRT -.3133 RRF .3924 RTF -.9639
SC,B 2803.2 R23 -.0944 R13 .9640
SG1 2801.9 SG2 136.9 THA 179,07
LAUNCH DATE DEC 6 1968 FLIGHT TIME 148.00 ARRIVAL DATE NAY 3 1969
HELIOCENTRIC CONIC
RL 147.38 LAL -.00
RP 108.42 LAP 1.09
RC 54.398 GL 25.31
PLANE TCX:ENTRIC CONIC
C3 18.925 VHL 4.350
LNCH AZMTH LNCH TIME
70.55 22 51 28
109.45 3 47 44
70.55 22 51 28
109.45 3 47 44
110.00 4 25 5
110.O0 3 17 14
DISTANCE 385.285
LOL 73.94 VL 27.546 GAL 5,14 AZL 86.11 I-EA 163.68 SMA 127.55 ECC .18048 INC 5.8869 Vl 30.229
LOP 257.66 VP 5_.498 GAP -5.94 AZP 93.73 TAL 155.59 TAP 519.08 RCA 104.36 APO 150.33 v2 54.954
GP -4,07 ZAL 3_.57 ZAP 29.94 ETS 9.36 ZAE 160.48 ETE 355.85 ZAC 122.52 ETC.167.98 CLP -29.69
DLA 33.89 RAL 14.75 RAD 6567.8 VEL 11.845 PTH 2.10 VHp 4.741 DPA 4.65 RAP 28.51 ECC 1.3115
L-I TIME INJ LAT INJ LONG INJ RT ASC INj AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
5988.89 -23.65 168.77 244.08 64.99 23 57 57 3588.9 -26.81 161.06
3057.74 -23,63 99.37 244.08 64.97 4 38 42 2457.7 -26.80 91.66
3988.89 -23,65 168,77 244.08 64.99 23 57 57 3388.9 -26.81 161.06
3057.74 -23.63 99.37 244.08 64,97 4 38 42 2457.7 -26.80 91.66
2943.75 -26,67 91.95 245,55 67,79 5 14 8 2343.8 -29.44 83.86
3150.88 -20.68 105.04 242.49 62.15 4 9 45 2550.9 -24.25 97.70
CqRBIT DETERMINATION ACCURACY
ST 1599.0 SR 32.7 SS 2277.4
CRT -.2786 CRS -.]785 CST .9944
LSA 2779.2 MSA 141.5 SSA 6.3
EL1 1599.0 EL_ 31.4 ALF 279.67
DIFFERENTIAL CC_RECTIONS
T0£-1.O901 TRA-I.4787 TC3 .3235 BAU ,0887
RDE -.0042 RRA .0874 RC3 -.1355 FAU .07108
FOE 3.9640 FRA 4.0138 FC3-3.2517 BSP 9129
BOE 1.O901BRA 1.4803 BE3 .3508 FSP -2228
MID-COURSE EXECUTION ACCURACY
SGT 2764.9 SGR 139.2 SG3 752.5
RRT -.8268 RRF .7105 RTF -.9650
SG8 2769.3 R23 -.1340 R13 .9652
S&l 2766.8 SG2 124.0 THA t77,93
391
F
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH 0ATE GEE 6 196B FLIGHT TIN[ 150.00 ARRIVAL 0ATE NAY 5 1969
HELIOCENTRIC CONIC
RL 147.38 LAL -.00
RP 108.45 LAP .9|
RC 56.186 GL 26.52
PLAN_TOCENTRIC CONIC
C3 18.562 VHL 4._08
LNCH AZNTH LNCH TZNE
68.69 22 37 3
111.3! 3 55 24
68.69 22 37 3
111.31 3 55 24
68.69 22 37 3
DISTANCE 391.873
LOL 73.94 VL 27.591 GAL 5.00 AZL 85.99 HC.A
LC_° 240.85 VP 37.520 GAP -5.41 AZP 93.91 TAL
GP -5.33 ZAL 52.22 ZAP 33.02 ETS 10.53 7AE
166.67 SHA 127.65 ECC
155.51 TAP 322.39 RCA
160.13 ETE 331.79 ZAC
OLA 34.90 RA_
L-I TII_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH XNJ TINE
4017.86 -24.44 171.45 243.27 64.27 23 44 !
3019.64 -24.42 96.79 243.27 64.26 4 45 44
4017.88 -24.44 171.45 243.27 64.27 23 44 I
3019.64 -24.42 96.79 243.27 64.26 4 45 44
4017_8 :_4r44 171:45 24_.27 s4.z7 23 44 1
111'3_ : _55 24 5019.64 -24.42 _:_79 ...... _4_27 64T26 4 45 44
OIFFE/_NTIAL CORRECTIONS NI0-COURS[ EXECUTION ACCURACY
TD[-i.0783 TRA-1.4016 TC3 .3373 BAU .0926 SGT 2703.0 ,%R 221.8 SG3 857.8
ROE .O522 RRA .0983 RC3 -.1598 FAU .O7803 RRT -.8372 RRF .9105 RTF -.9659
FOE 4.4783 FRA 4.3051 FC3-3.6392 85P 9046 S_ 2712.1 R_3 -.1832 R13 .9665
BOE 1.0798 BRA 1.4050 6C3 .3732 FSP -2492 5{11 2709.4 SG2 |2t.0 THA 176.06
.17692 INC 4.0132 Vl 30.Z29
105.07 APO 150.23 vz 34.942
123.05 ETC 168.76 CLP -32.64
13.90 RAO 6567.8 V_L 11.83(3 PTH _.|0 VHP 4.486 OPA 3.58 RAP 29.12 ECC 1.3055








ST 1588.1SR 84.5 55 2447.0
CRT -.9864 CR5 -.9646 CST .9944
L$A 2915.0 HSA 142.4 SSA 4.P
ELI 1590.3 EL2 J5.8 ALF 177.00
LAUNCH OATE DEC 6 I_ FLIGHT TIE 152.00 ARRIVAL DATE NA_ 7 1969
HELIC_ENTRIC 03NIC DISTANCE ]98.441
RL 147._B LAL -.00 LQ. 73.94 VL 27.63! GAL 4.87 AZL 8§.78 _ !70.06 SNA 127.92 ECC .17373 IN( 4.2189 V! 30.229
RP 108.49 LAP .73 LOP 244.03 VP 37.537 GAP -4.89 AZP 94.]6 T_L 155.63 T_P 325,69 RCA 105.70 APO 150.15 V2 34.929
RC 58.051 GL 28.13 6P -7.41 ZAL 53.05 ZAP 36.46 ETS 12.44 Z/kE 159.58 £TE 327.36 ZAC 123.54 £TC 170.11 CLP -35.80
F_AI_TOCENTRIC CONIC
C3 18.451 VHL 4.295 OLA _6.26 RAL 12.B0 RAO 6567.7 VI[L 11.825 PTH 2.09 VHP 4.254 0PA 1.67 RAP 30.05 ECC 1.3037
LNCH A2'NTH LNCH TfNE L_ TI--N_. _ I_:LAT _ INfLO_ INJ RT A_ INJ A2'NTH INJ T|N_ I_ csT TIN INJ 2 LAT INJ 2 LONG
66,34 _ 19 _D 405fl.88 -25.36 174.97 242.56 63.17 23 27 6 3455.9 -28.75 167.25
J13'66 4 4 10 2978.83 -25._5 94.05 24_._ 63.|6 4 53 48 237_.8 -28.74 86.33
66.34 E_ 19 30 405_.88 -25.36 174.97 242.56 63.17 2) 27 6 3455.9 -28.75 167.25
113.66 4 4 10 2978._3 -25.35 94.05 242.55 63.16 4 53 48 2378.8 -28.74 86.33
66.34 E_ 19 _0 4055.88 -25.36 174.97 242.56 63.17 23 27 6 3435.9 -28.75 167.25
113"66 4 4 I0 2978.83 -25.)_ 94.05 242,55 631|6 4 53 48 2378.B _-_8.74 86.53
01rF[RIENTI4L CORRECTION5 NIO-COUR,q_ E]ECUTION ACCURACY ORBIT OETERNIN/.TION ACCLMACY
ToELi:0708 fR4-1.3178 TC3 .3296 B/_U .0957 .5_T 2621._ _ 359.9 SG3 929;9 ST 1570.9 SR E02.6 S5 2643.8
ROE .1409 RRA .152! RE3 ",E046 F4U .08497 RRT -.9187 RRF .9793 RTF -.9659 CRT -.9987 CRS -.9981 CST .9942
FOE 5.1146 FRA 4.3863 FC3-3._71 8SP 8858 SC_ 2646.1R_3 -.2262 R13 .9675 LSA _078.5 NSA I45.5 554 3.4
_OE 1.0800 8R4 1.3266 8C3 .3880 F.T,P -2768 S(,1 2642.3 SG_ 141.1 THA 172.79 ELI 1583.9 EL2 10.4 ALF 172.66
LAUNCH OAT[ O[C 6 1968 FLI6HT TII( 154.00 ARRIVAL GATE NAY 9 1969
HELIOCENTRIC CONIC
RL 147.39 LAL -.00
RP 108.§_ LAP .54
RC 59.985 Gk ]0.72
PLAN(_TCX_ENTRIC CONIC
(_ 18.971 VHL 4.344 OLA 3_.45 RAL
LNCH A_NTH LNCH TIHE L-I TIHE INJ LAT
62.82 21 54 22 4114.27 -_6.59
117.18 4 15 17 2931.01 -26.58
62.82 21 54 22 4114.27 :26.59
117.IP 4 15 17 2931.01 -26.58
62.82 21 54 22 4114.27 -26.59
117.18 4 15 17 2931.01 -26.58
0IFFERENTIAL CCRR1ECTION5
T02-1.0795 TRA-1.22137 TC3 .3011 _AU .1058
ROE .3137 RR_ .2550 RC3 =.29i9 FAU .09090
FOE 5.9_67 FRA 4.7531 FC3-4.1703 8SP 8718
_OE 1,1242 BRA 1.2471 _C3 .4194 FSP -_(338
0ISTAN(£ 404.987
LOL 73.94 VL 27.667 54L 4.76 AZL 85._8 HCA 173.25 _A 128.17 ECC .17088 INC 4.6163 VJ 30.2?9
LOP 247.21 VP 37.553 GAP -4.39 AZP 94.58 TAL 155.74 TAP 328.98 RCA 106.27 4PO 150.07 VZ 34.917
GP -11.44 ZAL 54.37 ZAP 40.55 ETS 16.00 ZAE 157.86 ETE 518.84 ZAC 124.t2 ETC 172.78 CLP -39.17
il.04 RA0 6567.8 VEL 11,843 PTH 2.10 VHP 4.066 0PA -2.I2 RAP 31.45 ECC 1.3106
INJ LONe |NJ RT AS( INJ A;_4TH |NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
180.45 241.97 61.i4 23 2 56 5514.5 -_0.22 17Z.76
90.88 241.97 61.15 5 4 8 2331.0 -]0.21 83.19
180.45 241.97 6i.14 23 2 56 3514.5 -_0.22 172.76
gO.B8 241.97 61.i3 5 4 8 2331.0 -50.21 83.19
180.45 241.97 61.14 23 2 56 3514.3 -50.22 172.76
_0.88 241.97 61.13 § 4 8 2331,0 -_0.21 83.19
N|O-COURSE EY,ECUTJON ACCURACY ORBIT OETERNINATION ACCURACY
5_T 2514.5 _ 648.0 S_3 1016.9 ST 1551.7 SR 433.4 SS 2877._
RRT -.9441RR_ ._960 RTF -.9649 CRT -.9942 CRS-I.O000 CST .9938
S_ _596.7 R_3 -.2390 RI3 .9698 LSA 3294.0 HSA 152.4 SSA 2.0
5_1 2588.4 SG2 207.5 THA 166.24 ELI 1610.5 EL2 44.9 ALF 164.47
LAUNCH OATE OEC 6 1_8 FLIGHT TINE 156.00 ARRIVAL OATE NAY 11 1969
H_LICX_ENTRIC CONIC
RL 147.38 LAL -.00
RP 108.57 LAP ._6
RC 61.981GL 36.52
PLAN[TOCENTRIC CONIC
C3 21.354 VHL 4.6210LA 43.32 RAL
LNCH A?NTH LNCH T[t4_ L-I T|t4_ INJ LAT
55.74 21 5 59 4231.33 -28.48
124.26 4 29 46 _SY_.BI -28.47
_5.74 21 5 59 4231.35 -28.48
124.26 4 29 46 2872.81 -2'8.47
55.74 21 3 59 4231.35 -_8.48
124.26 4 29 46 2872.81 -_.47
OIFFEK_NTIAL CORRECTIONS
TO[-I.J_O TR4-1,1(_5 TC3 .LP_75 _kU .1486
ROE .8375 RRA .4_03 RC3 -.4681FAU .08716
FOE 7.0525 FRA 4.31_ FC3-3.3339 8_P 9133
80E 1.4618 BR4 1.2066 8C3 .5205 FSP -_O62
01STANCE 411.510
LCL 73.94 VL 27.699 GAL 4._ 47L 84.28 HC_ 176.43 ,_44 IL_J.38 ECC .16837 INC 5.7167 VI ]0.229
LOP 2_0.39 VP 37.565 GAP -3.90 AZP 95.71 TAL 155.83 TAP 33_.26 RCA 106.77 APO 150.00 V_ 34.906
GP -22.09 ZAL 37,45 Z_P 47.00 ETS 24.70 ZA_150.39 ETE _05.86 ZAC 124.98 ETC 180.19 CLP -42.61
6.B0 RAO 6567.9 VEL 11.947 PTH 2.13 VHP 4.052 0PA -12.02 RAP 35.42 [CO 1.3514
_NJ LONG _NJ RT AS( _NJ 4_NTH _NJ T|I_ PO CST TIN INJ 2 LAT _NJ 2 LONG
J91.B0 241._ 55.87 22 16 31 3631.4 -32.74 184.34
87._0 241.67 55.86 5 17 39 2_72.8 -32.73 79.75
191,80 241.68 55.87 22 16 31 3_31.4 -32.74 184.34
87._0 241,67 55.86 5 17 39 LP'272.8 -32.73 79.75
191.80 241.68 55.87 22 16 31 3631.4 -32.74 184.34
87.E0 241.67 55.86 5 17 39 2272.8 -32.73 79.75
NIO-COURe_. EXECUTION ACCURACY CR_IT OETERt4|NATION ACCURACY
SGT 2404.3 _ 1401.3 ,SG3 1026.7 ST 1588.8 SR 1068.3 SS 3157,8
RRT -.9508 RRF .9992 RTF -.9623 ERT -.9921 CRS -.9999 CS7 .9933
SG_ 2782.8 R_3 -.|9_2 R13 .9805 LSA _9,1NSA 167.6-SSA ._
S_I 2756.9 SG2 378.6 THA 150.39 ELI J911.3 EL2 111.6 ALF 146.16
]92
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4. 1968-69,
LAUNCH OAT[ 0EC 6 1968
HELIOCENTRIC CCNIC
RL ]47.38 LAL -.00
RP ]08.60 LAP .17
RC 64.O32 GL 63.74
PLAN[TC_ENTRIC CC_IC
C3 157.799 VHL IE.562
LNCH AZNTH LNCH TZf4[
36.27 17 23 46
I43.73 2 52 _3
36.27 17 23 46
143.73 2 52 30
36.27 17 23 46
143.75 2 52 30
FLIGHT TINE |58.00 ARRIVAL DATE NAY ]3 1969
DISTANCE 4]7.985
LOt. 73.94 VL 27.726 GAL 4.58 AZL 65.95 PiCA
LOP 253.57 VP 37.575 GAP -3.43 AZP 114.05 TAL
GP -79.48 ZAL 78.75 ZAP 79.52 ET$ 103.75 ZAE
179.59 SIAA 128.58 ECC .16622 INC24.D453 V] 30.229
155.88 TAP 355.47 RCA ]07.21 4PO ]49.95 V2 34.894
92.72 ETE 345.71 7AC ]14.28 ETC 270.91 CLP -4.75
OLA 58.61RAL 326.75 RA0 6570.7 VEL 16.707 PTH Z.g0 VHP 13.462 OPA -55.96 RAP 89.04 ECC 3.5970
L-I TINE INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ Till[ PO CST TIM INJ 2 LAT INJ 2 LONG
4842.10 -10.60 233.47 Z30.L:_ 32.00 18 44 28 4242.1 -17.35 229.46
3190.00 -10.59 98,77 230.18 32.00 3 45 40 2590.0 -17.34 94.76
4842.10 -IO.r_] 233.47 230.Z0 32.00 18 44 28 4242.1 -]7.55 229.46
3190.00 -10.59 98.77 230.18 32.00 3 45 40 2590.0 -17.34 94.76
4842.10 -10.60 233.47 230._ 32.00 18 44 28 4242.] -17.35 229.46
3190.00 -10.59 98.77 Z_0.18 32.00 3 45 40 2590.0 -17.34 94.76
OIFFERENTIAL CORRECTIONS
T0-10.3447 TRA -.37_9 TC3 -.Z468 BAU .5260
ROE-].]049 RRA -.6410 RC3 -.0331FAU-.016_,'O
FOE 3.7069 FRA .0912 FC3 .OgO5 6.SP 6530
80£IO.4035 BRA .7416 BC3 .2493 F,f_P -202
LAUNCH DATE OEC 6 1968
HELIOCENTRIC CONIC
NI0-_S£ EXECUTION ACCURACY ORBIT 0ETERNINATION 4CCURACY
SGT 4770.1 SGR 759.5 SG3 147.6 ST 4719.4 .SR 531.4 SS 1966.7
RRT .7LP_I RRF -,7069 R1T -.9998 CRT .9548 CRS .9529 CST l.OOOO
,S_ 4830.2 R_3 .0342 R13 -._94 LSA 5137.9 MSA 158.] SSA .7
`%1 48OI.9 SG2 5L_.O THA 6.64 ELI 4746.6 EL2 157.0 ALF 6.14
FLIGHT TINE |C_.00
0ISTANCE 424.502
ARRIVAL DATE NAY 15 1969
RL 147.38 LAL -.OO LCt. 73.94 VL 27.751 GAL
RP 108.64 LAP -.O2 LCP 256.74 VP 37.583 GAP
RC 66.131 GL 3.32 GP 30.08 ZAL 46.80 ZAP
PLANETOCENTRIC CONIC
C3 12.447 VHL 3.528
LNCH AZNTH LNCH TII4[
90.00 6 11 _6
90.00 21 4I 59
IO0.O0 7 39 54
]O0.O0 _ 56 II
IlO.OO 9 4 9
110.00 23 48 25
DIFFERENTIAL CORRECTIONS
TD£ -.4312 TRA-I.OO0_ TC3 .2629 BAU .220_
ROE -.A865 RRA-I.J569 RC3 1.2_9 FAU .10567
FOE Z.8_O FRA 6.4252 F(3-7.3495 BSP 9695
BOE .65OI 8RA 1.52_ BC3 1.3232 FSP -3445
4.50 AZL 89.58 HCA 182.80 S_IA IZB.75 ECC .16428 INC .4317 vI 30.229
-Z.95 AZP 90.42 TAL 155.97 TAP 338.77 RCA 107.60 APO 149.90 V2 34.883
56.74 ETS 340.12 Z_ |50.78 ETE 68.38 ZAC I07.74 ETC I53.53 CLP -50.67
0LA 13.58 RAL 24.05 RkO 6567.5 VlEL 1|.569 PTH 2.02 VHP 3.884 OPA 34.85 RAP I1.20 ECC 1.2048
L-I TrN[ INJ L,AT INJ LON6 INJ RT A54:: INJ A214TH JNJ TII4E PO CST TIN INJ _ LAT INJ 2 LONG
2543.OO °25.95 63._ 241.97 101.76 6 53 49 1943.0 -24.06 55.23
4315.30 3.75 178.42 237.68 61.91 22 53 54 3715.3 -.03 ]7].78
2257.68 -27.02 42.I4 241.70 103.30 8 |7 32 1657.7 -24.92 33.97
4075.86 4.71 160._8 237.I5 60.45 24 4 7 3475.9 .74 153.75
1994.04 -29.83 21.24 240.8E I07.52 9 37 23 1394.0 -27.15 13.08
3912.26 7.20 146.34 235.61 56.49 24 53 3_ 3312,3 2.75 140.08
NI0-COU_S_ EXECUTION ACCURACY OK_IT DETERNINATION ACCURACY
`%T 182_.4 `%RL_79.9 `%3 1103.9 ST 861.4 SR 980.5 SS 1883.7
RRT .95_0 _ _.9999 RTIr -.9505 CRT .9997 CRS .9998 CST ,9997
,f_ 2_18.7 R23 -.1244 R13 -.9921 LSA 2291.5 NSA 20.6 SSA 15.8
5GJ 2885.2 5G2 440.9 THA 51.67 ELl "1305._EL2 15.B ALF 48.70
LAUNCH DATE DEC 6 1968
HELIOCENTRIC CC_4IC
RL 147.38 LAL -.00
RP ]08.67 LAP -._J
RE 68._74 GL 15.47
PLANETOCENTR]C C_IC
C3 13.187 VHL 3.631
LNCH AZHTH LNCH TIM_
90.00 3 42 37
90.00 23 30 Z3
]00.00 5 25 57
ZOO.DO 0 33 AO
110.OO 7 16 25
_]O.OO O 59 41
FLIGHT TINE 162.00 ARRIVAL DATE HAY 17 1969
DISTANCE 430.959
LOL 73.94 VL 27.772 GAL 4.44 AZL 88.00 HCA
LOP 259.91 VP 37.589 GAP -Z.50 AZP 91.99 TAL
GP 15.78 ZAL 48.85 ZAP 57.14 ETS 351.62 ZAE
185.98 ,944 128.89 ECC .16269 INC 2.0045 V] 30.Z29
156.00 TAP 341.97 RCA ]07.92 _PO ]49.86 V2 34.873
164.34 ETE 58.36 ZAC 112.53 ETC ]58.95 CLP -55.68
OLA 24.76 RAL 18.98 RAD 6567.5 VEL |1.801 PTH 2.03 VHP 3.359 0PA 21.32 RAP 16.80 ECC 1.2170
L-I TIME IN] LAT IN] LONG IN] RT A._ IN] AZMTH |NJ TINE PO CST TIN _NJ 2 LAT IN] 2 LONG
:tO30.39 -27.8! 98.64 241.95 84.41 4 33 7 2430.4 -_8._9 90.00
3852.69 -10.93 152._6 236.86 63.72 24 34 36 3252.7 -14.38 ]45.57
2697.19 -29.75 74.29 242.11 86.77 6 10 55 _O97.2 -29.86 65,49
3661.12 -9.21 137.38 235.96 61.44 1 34 41 _61.1 -]2.96 130.59
2351.59 -34.12 48.09 242.J6 92.27 7 55 37 175].6 -33.43 38,9J
3579.48 -5.46 128.91 233.67 56.20 ] 59 21 2979.5 -9.87 122.58
ORBIT DETERMINATION ACCURACY
ST 799.4 SR 679.9 55 2681.6
CRT .9975 CR5 .999] CST .9937
LSA 2878.3 MSA _8.6 SSA 5.1
ELI 1048.8 EL2 36.6 ALF 40.37
DIFFERENTIAL CCRR[CTIOIS
TOE -.4296 TRA -.8133 TC3 .1084 BAU .]225
ROE -.3799 RRA -.6148 RC3 .6865 FAU .13475
FOE 5.2766 FRA 7.6790 FC3-8.8469 BSP 7009
eOE .5735 6RA 1.0195 BE3 .6950 FSP -4470
LAUNCH DATE 0EC 6 ]968
HELIOCENTRIC CONIC
RL I47.38 LAL -.OO
RP ]08.70 LAP -.40
RE 70.456 GL 19.09
PLANE T_ENTRIC CONIC
C3 I3.554 VHL 3.6_2
LNCH A?'MTH LNCH T_ME
90.OO _ 6 24
90.00 0 56 52
1OO .OO 4 21 9
_00.OO I 24 48
110.O0 6 34 13













TOE -.3389 TRA -.6455 TC3 -.0425 BAU .0894
ROE -.2855 RRA -.4406 RC3 .4915 FAU .I4956
FOE 6.5341 FRA 8._OJI FC3-9.5525 BSP 5583
_OE .4431 8RA .7815 BC3 .4933 FSP -5044
HI0-COURSE EXECUTION ACCURACY
SGT 1569,3 `%R 1322.5 `%3 1467.9
RRT .942! RRF -.999I RTF -.9379
SGB 2052.3 R_3 -.2093 RI3 -.9770
SGI 2023.2 SG2 344.J THA 39.83
FLIGHT TIME 164.OO
DISTANCE 4_7.396
27.780 GAL 4.40 A2'L 87,51HCA 189.15 5NA 129.02 ECC .16158 INC 2.4897 Vl 30.229
37.5_'Z GAP -2.05 A2'P _Z.46 TAL 156.00 TAP 345.15 RCA 108.20 APO 149.84 V2 34.862
49.92 ZAP 61.21ETS 355.93 ZAE 169.67 ETE 58.04 ZAC 112.74 ETC 16].39 CLP -60.63
17.27 RAO 6567.5 VIEL 11.616 PTH 2.04 V_P 3.157 DPA 16.]9 RAP ]7.30 ECC J.2231
|NJ LAT _NJ _ IN] RT ASC IN] AZMTH IN] TIME PC) CST TIN IN] 2 LAT INJ 2 LONG
-23.95 1_0.0_ 240.48 74.42 3 1 58 2734.6 -25.86 111.87
-19.04 J34,74 238.72 68.64 J 56 ]2 29_.4 -21.78 127.]4
-28.03 89.I2 241.54 79.]6 5 9 29 2300.2 -_9.24 80.52
-15.20 126.35 236.95 63.95 2 22 38 2870.0 -J8.58 119.]9
-33.99 58.40 242.44 86.18 7 15 36 1883.7 -34.J5 49.]5
-9.97 12"2.51 233.92 57.13 2 25 53 2859.3 -14.23 116.00
HID-CCURSE EXECUTION ACCURACY C_BIT 0ETERNiNATION ACCUR4CY
S_T 1294.7 5GR 9_5.3 `%3 1655.4 ST 628.2 SR 501.8 SS 3022.]
RRT .9140 RRF -.9967 RTF -.9068 CRT ,9955 CRS .9972 CST .9859
,S_ 1583.1 R23 -.2714 R]3 -.9590 LSA 3125.4 HSA 108.4 SSA 5.5
•5¢,1 1551.1 ,%2 3]6.8 THA 36.91 ELI 803._ EL2 37.0 ALF 38.59
ARRIVAL DATE NAY 19 1969
393
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69,
LAUt_H CAT[ (_[C 6 1_8
HiEL I_.X:EN TRI C COl_ _C
RL 147.}B L&L -.00
RP 108.73 LAP -.58
RC 72.672 GL _0.85
PLANIE T_£NTRJ( O=JN[ C
C3 13.729 VHL 5.705
LN(._ ATMTH LNCH T[I,4_
P,O.B5 O 13 31
99.15 2 42 S8
100.00 5 22 7
I(30.00 2 17 2
110.00 6 9 49
II0.OO I 45 50
IrL[GHT T[14E 166.00 ARRIVAL C4TE N4 _f Z! |-369
C[ S7*N_E 443.811
k_. 73.94 VL 27.805 GAL 4.37 A2L 87.27 _A 192.33 t_A 129.12 ECC .16033 IN( 2.7266 Vl Y3.229
LOP 266.25 VP 37.594 GAP -1.61 ATP 92._ TAL |55.97 TAP 348.30 RCA 108.42 APt') 149.82 V2 34.853
GP 8.49 2AL 50.48 2'AP (_.|0 IrT$ 358.11 24_ 17].05 ETF 70.44 2'AC 111.70 [TC 162.8] CLP -65.B|
CLA 29.64 RAL







DIrlrERENT IAL CCff_I[C TIONS
TGE -.2067 TRA -.4691 TO3 -.2118 BAU .0835
ROE -.2195 RRA -.3544 Re5 .4024 rAU .16184
FCC 7.4151 FRA 8.8_082 gC-10._5| 8_ 4325
P.-_E .5015 8RA ,5879 8(3 .4547 FSP -5545
LAUNCH 0ArC 0g( 6 1968
_L [C_£NTR[ C CONIC
16,42 RAG 6567.5 V_L 11.624 PTH 2.04 VHP 3.0L_3 0PA 13.16 RAP 16.48 ECC 1.2259
INJ LC_i_ iNJ R7 A._ INJ A_4TH [NJ Tild_ PO CST TIM [NJ 2 LAT INJ 2 LONG
145,79 239,44 70,29 I 15 2 3091.5 -25,08 137.B9
110.33 239,44 70.27 3 36 27 2609.1 -25.07 I02.44
]01.9_ 240,32 7_.08 4 13 31 2483.9 -27.09 93.74
115.50 238,45 67.49 3 I1 54 2692.0 -23.08 107.89
64.26 242.40 82._0 6 52 27 195_.2 -34.14 54.97
118.76 234._0 57.92 2 42 20 2790.4 -16.63 112.11
NIC-_S4[ [_CUT[CN ACCURACY ORBIT OCTIr_IN_TION ACCURACY
SGT 907.4 _R 775.6 S¢.3 1800.5 ST 406.0 5R 388.7 SS 3233.9
RRT .8353 _ -.9916 RTF -.8227 CRT .9872 CRS .9929 CST .9619
5¢.8 1193.7 R_3 -.3421 RI3 -,93G8 LSA 3280.3 NSA 118.7 SSA 6.3
_1 |J44.9 _(_E 33_.0 7H_ _.66 E:L| 560.3 [k2 44.9 _LF 43,73
FL[G_.IT 7]14_ |_.00 A_IVAL OAT[ MAY 23 19_9
RL 147.38 LAL -.00 LOL 73.94 VL 27.817 GAL 4.36 AIL 87./3 _ 195.50 S#4_
RP 108.76 LAP -.77 LOP 269.42 vP 37,595 GAP -J .[8 A2P _.76 TAL 155.92 TAP
RE 74.919 GL 21,91 GP 7,02 Z_L 50,_0 ZAP 7i.39 IrT$ 359,42 2_ 174,63 £7[
PLAN_TO_.NTRJC C_NJC
C3 13.837 _ 3.7L_ OLA 50,61 RAL 13,95 RAO 6567,5 V_L 11,629 PTH 2.04 _P
LNO'f A_4TH LN(.H TIN[ L-I T_ I-NJ LAf INJ I..CNG INJ RT A._l_ _l_J A_TH ZNJ
77.86 23 45 12 3764.93 -23.26
IO2.14 3 3 34 51.._3.J2 -_3.25
77.86 23 45 12 3764.93 -23._
102.14 3 3 34 3139.12 -23.25
II0.O0 5 53 16 2608.73 -33.01
110.00 ! 58 _6 3343.31 -14.17
01 rFERI[NTIAL CCI_RIE( 7ICI_
rO_ -.o_7_ 7_ -,2815 7C3 -._OA] 8AU .09_1
-,168_ RRA -.3012 RC3 .3520 F_J ,17259
to_. 8.0/)07 FRA 9.L_54 F(.-10.798! 8_P 3067
60_ .1750 8RA .A123 BC3 .5559 F_P -5_31
129.21 ECC .15955 INC 2.8680 Vl _3.229
351.41 RCA 108.59 APO 149.82 V2 34._44
J0_.46 2AC 110.05 ETC 163.82 CLP -71 .24
2.918 OPA 10.89 RAP 15.03 ECC 1.2277
T_I#IE PC) ($7 TIM IN| 2 LAT _NJ 2 LONG
J_1.32 2H.37 f_.52 24 47 57 3164.9 -25.83 143.61
103.39 239.36 69.51 3 35 54 2539,1 -25.83 97.4B
151.52 239,37 69.52 24 47 57 5164,9 -25.83 143.61
105.39 2_._5 69.51 3 55 54 2559.1 -25.83 97.48
68.01 242.32 80.57 6 _ 43 2008.7 -3_.96 58.90
116.16 234.71 58.56 2 54 19 2745.5 -18.25 109.40
N|0-r..._l_lE: _]ECUTICN ACCURACY ORBIT CE.T[Rf, IINA T ION ACCURACY
8(,7 _91.2 _ '6_3.1'S_3 1916.5 S7 168.0 SR _O5.9 $S 3377.5
RRT .5484 IRRF -._26 RTIr -.519_ CRT .8415 CRS .9841 C$T .73_7
SC_ 880.9 _Z3 -.4222 R13 -.8875 LSA 3393.J MSA 125.9 5SA 7.0
• ;1 776.7 SG2 415.7 7H/, 50.15 ELl 339.2 EL2 8I.B ALF 63.54
"LAUNCH DATE 0EC 6 1968 FLIGHT TD4E 170.00 ARRIVAL 0ATE M_Y 25 1969
H[LIO_£NTRIC CONIC 01STANCE 456.576
RL 147.38 LAL -.O0 LOL 75.94 VL 27.826 G_L 4.36 A2L 87.04 HC_ 198.67 SMA 129.27 ECC .15902
RP 108.78 LAP -.95 LCP 272.59 VP 37.594 GAP -.75 AZP 92.81 TAL 155.82 TAP 354.49 RCA 108.72
RC 77.194 GL 22.59 GP 6.01 7AL 50.96 ZAP 76,93 ETS .27 2AC 173.41ETE 138.36 7AC 108.04
PLAN_7_ENTRIC CONIC
C3 13.929 VHL 3:_32 0LA 31.26 RAL 15.70 R_0 6567.5 VEL 11.632 PTH 2.04 VHP 2,845 0p_ 8.96
LNCH A2HTH LNCH TIM_ L-I T|M[ |NJ LAT |NJ LONG IN| RT _SC |NJ AZl_TH rNJ 711_ PO CST TIM
76.16 25 32 2 _804_79 -23.70 154.70 239.AI 68.99 24 35 27 3_O4.8
IO3.84 3 14 44 3102.16 -23.69 102.79 239.4t 68.98 4 6 26 2502.2
76.16 23 32 2 3804.79 -23.70 154.70 239.41 68.99 24 35 27 5204._
103.84 3 J4 44 3102.16 -23.69 102.79 239.41 68.98 4 6 26 2502.2
110.0(3 5 41 9 2646.58 -32.55 70.87 242.30 78.94 6 2_ i6 2046.6
II0.00 2 8 45 3_O8.37 -15.40 114.20 235.14 59.10 3 3 51 2708.4
INC 2.9618 Vl _0.229
APO 149.83 V2 34.835
ETC 164.56 CLP -76.96
RAP 13.21ECC 1,2292







0IFFER_NTZAL CORR|_CTION5 NrO-(OUR_ EXECUTION ACCURACY
T0E .1327 7RA -.0831 TC3 -.6188 8AU .1295 S(,T 526.4 _ 564.6 SG3 L:_04.0
ROE -.1261 RRA -.2642 RC3 .3175 FAU .18050 RRT -.2626 RRF -.9679 RTF .3267
rOE 8.5796 FRA 9.5532 gC-II.2186 8SP 1957 $4,8 771.9 R23 .4216 R13 -.8745
BOE .1830 BRA .2770 8(3 .6955 FSP -6541 S_| 615.4 S_2 466.0 THA 127.53
LIUNCH 0ATe- DEC 6 196_ FLIGHT T|ME |72.00
HELIOCENTRIC CONIC DISTANCE 462.926
RL 147.38 LAL -.00 LCL 73.94 VL 27.834 GAL 4.37 _2L 86.97 HCA 201.84 S_A
RP 108.81 LAP -1.15 LCP 275.75 VP 37.592 GAP -,34 A_P _Y_.81 TAL 155.69 TAP
RC 79.495 GL 23.05 GP 5.25 2AL 51.00 ZAP 82.63 ETS .85 Z_E 170.36 ETE
PLAN_T_CENTRIC CONXC
C3 14.029 VHt. 3.745 OL_ 31.73 RAL |5.60 RAO 6567.6 VEL 1|.6_7 PTH 2.04 VHP
LNCH A_4TH LNCH TINE L-! T_PlE IN| LAT |NJ LONG _NJ RT ASC |NJ A2"MTH _NJ TIME
75.04 23 23 52 _d_0.80 -24.00 156.79 23_.57 68.59 24 27 43
104.96 3 22 8 _079.28 -23.99 101.19 239.57 68.58 4 13 28
75.04 23 25 52 _8_10._0 -24.00 156.79 239.57 68.59 24 27 43
104,96 3 22 8 3079,28 -23.g9 101.19 239.57 68.58 A 13 28
110.OO 5 31 57 2676.69 -32.14 73.12 242.37 77.66 6 16 34
110,00 2 17 9 3281.39 -16.34 112.67 235.6[ 59.55 3 11 51
0|FFER_NTIAL CORR[CTIONS H|O-COUR_ E_CUTION ACCURACY
TOE .52_ 7R_ .1238 TC3 -.8494 BAU .1685 SC,T 839.3 SC_ 495.9 SC,3 2056.6
ROE -.0886 RR_ -.2357 RC3 .291B r_O .18565 RRT -.7238 RRF -.9453 RTF .B094
FOE 8.8951 FRA 9.7539 FC-11.4568 8SP 1732 _ 974.9 _3 .3807 R13 -.8841
BOE .5586 8RA .2663 BC3 .8982 F_P -6593 S_I 924.0 _2 310.8 THA 153.63
ORBIT OETERtAINATION _CCUR_C_
ST 209.0 SR 240.3 SS 3476.J
CRT -.6397 CRS .9659 CST -.8507
LSA 3488.2 HSA 131.7 SSA 7.7
ELI 290.9 EL2 129.8 ALF 129,00
ARRIVAL DATE HAY 27 1969
129.32 _(C .15872 INC 5.0292 Vl _O.229
357.53 RCA 108.80 APO 149.85 V2 34.827
157.11ZAC 105.81 £TC 165.12 CLP -82,60
2.799 OPA 7.21 RAP 11.17 £CC 1.2309








ST 504.8 SR 186.0 SS 3528.3
CRT -.8135 CRS .9268 CST -.9720
LSA 3566.4 HSA 136.7 SSA 8.3
ELi 527.9 EL2 103.4 ALF 162.63
394
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH CATE 0E( 6 1968 FLIGHT TIRE 174.00 ARRIVAL 0ATE MAY 19 1969
HELIC(ENTRIC CONIC
RL 147.38 LAL -.00
RP IO8.83 LAP -1.30
RE 81.813 GL 23.36
PLANETOCENTR|( CCXNIC
C3 14.149 VHL 3.76|
LNCH AZHTH LNCH TIRE
74.25 23 J8 35
IO5.75 3 27 39
74.25 23 18 35
IO5.75 3 27 39
110.00 5 24 55
110.00 2 24 25
DIFFERENTIAL CORR1ECT|CNS
TDE .5296 TRA .336_ TC3-J.OB_8 eAU *2J_
ROE -.0549 RRA -.2130 RE3 .2705 gAU .18690
FOE 9.0433 FRA 9.8319 FC-11.4361 BSP 2781
BOE .5325 8RA .3980 BC3 J .1219 FSP -6700
LAUNCH DATE OEC 6 I_o8
DISTANCE 469.254
LC_. 73.94 VL 27.838 GAL 4.39 AZL 86.92 HCA
LOP 278.92 VP 37.589 GAP .07 AZP 92.79 TAL
GP 4.65 ZAL 50.95 ZAP 86.38 ETS 1.26 ZAE
205.0] S_4A 129.36 ECC .15867 INC 3.080! vl 30.229
155.53 TAP .53 RCA J08.R3 APO |49.88 V2 34.820
166.64 ETE |65.80 ZkE 103.48 ETC |65.55 CLP -88.3T
DLA 32.08 RAL 15.63 RAO 6567.6 VEL 11.642 PTH 2.04 VHP 2.779 0PA 5.59 RAP 9.04 ECC 1.2329
L-I TIRE ZNJ LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
3849.54 -24.L_ 158.31 239.84 66.27 24 22 45 5249.5 -26.94 150.39
3064.30 -24.I9 100.14 239.83 68.26 4 I8 43 2464.3 -26.93 92.22
5849.54 -24.20 158.31 239.84 68.27 24 22 45 3249.5 -26.94 150.39
3064.50 -24.19 100.|4 239.83 68.26 4 18 43 2464.5 -26.93 92.22
27OI.51 -31.76 74.96 242.54 76.64 6 9 56 2101.5 -33.27 66.06
3260.33 -17.06 Ill.47 236.14 59.92 3 |8 46 2660.3 -20.93 |04.48
MI0-CCURSE EY,[CUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT I298.9 6GR 441.7 SG3 2074.0 ST 827.2 SR 142.2 SS 3544.4
RRT -,81|6 RRF -,9|23 RTF .925J CRT -,7517 CRS .8395 CST -.9892
56(3 1371.9 _3 .2272 RI3 -.9384 LSA 3639.7 NSA 141.2 SSA 8.8
•T_I |349.2 S(12 248.4 THA 164.02 ELI 834.2 EL2 93.0 ALF 172.54
FLIGHT TIME 176.00 ARRIVAL DATE NAY ]! J969
I-_LIC_ENTRIC CONIC
RL 147.38 LAL -.00
RP 108.85 LAP -1.47
RC 84.153 GL 23.55
PLAN[TOCENTRIC CONIC
C3 14.297 VHL 3,781
LNCP4 A2_TH LNCH T_RE
73.67 23 15 16
106.33 3 32 1
73.67 23 15 I6
106.33 3 32 1
110.OO 5 19 37
110.00 Z 30 47
D|VFEFENTIAL CORRECTIONS
TOE .7346 TRA .5498 TC3-I.3275 BAU .2583
ROE -.O236 RRA -.1937 RC3 .2537 FAU .18586
FOE 8.9904 FRA 9.746| FC-I|.2545 B_P 4289
BOE .7350 8RA .5829 BE3 1.3515 FSP -6735
DISTANCE 475.561
LOL 73.94 VL 27.841 GAL 4.43 AZL 86.88 HE4 208.I7 SMA 129._ ECC .15884 INC 3.1203 VJ 30.229
LOP 282.08 VP 37.585 GAP .48 AZP _'2.75 TAL 155.32 TAP 3.49 RCA I08.83 APO 149.93 V2 34.813
GP 4.16 ZAL 50.82 ZAP, 94.10 [TS 1.55 ZAE 162.71ETE 170.32 ZAE 101.15 ETC 165.86 CLP -94.II
OLA 32.35 RAL 15.76 RAD 6567.6 VEL 11.648 PTH 2.04 VHP 2.784 OPA 4.08 RAP 6.91ECC I.Z353
L-Z TIME IN| LAT IN| L_ ]NJ RT ASC IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
_63.82 -24.34 159.46 240.21 68.00 24 19 40 3263.8 -27.10 151.54
3054.61 -24.32 99.45 240.2| 67.99 4 22 56 2454.6 -27.09 91.54
3863.82 -24.34 159.46 240.21 68.00 24 19 40 3263.8 -27.10 151.54
3054.61 -24.32 99.45 240.21 67.99 4 22 56 2454.6 -27.09 91.54
2722.36 -31.42 76.49 242.83 75.79 6 5 0 2122.4 -33.05 67.65
3244.07 -I7.62 110.53 236,73 60.22 3 24 51 2644.1 -21.44 103.49
NI0-CCUR,e_ EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY
5GT 1794.3 SGR 39_.6 SG3 2_51.2 ST 1152.2 SR 110.4 5S 5512.3
RRT -.8043 RRF -.866I RTF .9613 CRT -.5572 CRS .6428 CST -.9942
J838.0 R_3 ,134| R13 -.9647 LSA 3695.3 MSA 145.4 SSA 9.3
_J 1823.I _2 233.1 THA I69.70 ELI 1153.8 EL2 91.5 ALF 176.93
LAUNCH [34 TE OEC 6 | 968
HELIOCENTRIC CONIC
RL 147.38 LAL -.OO
RP |08.87 LAP -1.64
RC 86.508 GL 23.65
PLARETOCENTRIC CONIC
C3 14.478 VHL _.805
LNCH AZNTH LNCH TIME
73.24 23 13 23
IO6.76 3 35 43
73.24 23 13 23
106.76 3 35 43
110.00 5 15 50
1|0.00 2 3622
DIFFERENTIAL CORRECTIONS
TOE .9367 TRA .7617 TC3-1.5582 BAU .305|
ROE .OO5! RRA -.1777 RC3 .2394 FAU .1_154
FOE 8.7854 FRA 9.5391 FE-10.8558 BSP 5899
BOE .9367 BRA .7821 8C3 1.5765 FSP -6643
LAUNCH DATE DEC 6 |_8
FLIGHT TIRE 178.00 ARRIVAL D4TE JUN E i969
0ISTANCE 48t.847
LOL 73.94 VL 27.842 GAL 4.48 AZL 86.85 HCA 21J.34 SMA 129.38 ECC .15924 iNC 3.|529 VJ 30.229
LOP 285.24 VP 37.580 GAP .88 AZP 92.69 T4L 155.08 TAP 6.42 RCA 108.78 APO 149.98 v2 34.807
GP 3.74 ZAL 50.61 ZAP 99.69 ET5 1.75 ZAE 158.78 ETE |72.92 ZAC 98.91ETC 166.07 CLP -99.71
0LA 32.55 RAL 15.99 RAD 6567.6 VEL 11.656 PTH 2.05 VHP 2.8|4 DPA 2.68 RAP 4.87 ECC 1.2383
L-I TIRE INJ LAT INJ LONG INJ RT AS( INJ AZNTH |NJ TIME PO CST TIM jNJ 2 LAT INJ 2 LONG
3875.30 -24.41 160.37 240.70 67.77 24 17 58 3275.3 -27.20 152.45
3048.70 -24.39 99.03 240.69 67.75 4 26 32 2448.7 -27.|9 91.12
3875.30 -14.41 160,37 240.70 67.77 24 17 58 3275.3 -27.20 152.45
]048.70 -24.39 99.03 240.69 67.75 4 26 32 2448.7 -27.19 91.12
2740.00 -3|.12 77.78 243.25 75.08 6 i 30 2140.0 -32.85 68.98
3232.00 -|8.02 109.83 237.38 60.45 3 30 14 2632.0 -21.82 102.76
MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY
SGT 2290.6 S6R 366.0 SG3 1995.9 ST 1468.8 SR 95.7 SS 3448.8
RRT -.7599 RRF -.8057 RTF .9759 CRT -.2015 CRS .2854 CST -.9962
SGB 2319.6 R23 .0863 RI3 -.9771 LSA 3746.8 HSA 149.2 SSA 9.6
SGI 2307.6 SG2 236.2 THA 173.00 ELl 1468.9 ELI 93.7 ALF | 79.24
FLIGHT TIME 180.00 ARRIVAL DATE JUN 4 1969
HELIOCENTRIC CONIC
RL 147.38 LAL -.00 LO... 73.94 VL
RP 108.89 LAP -1.80 LOP 288.4| VP
RE 88.877 GL 23.68 GP 3.37 ZAL
PLANETOCENTRIC CONIC
C3 14.696 VHL 3.833
LNC_ AZMTH LNCH TIN[
72.93 23 12 35
107.07 3 39 I
72.93 23 I2 35
IO7.O7 3 39 I
110.OO 5 13 25
110,00 2 41 17
DIFFERENTIAL CCRR[CTIONS
TOE 1.1312 TRA .9_9 TC3-|.7742 BAU .3514
ROE .0315 RRA -.1643 RE3 .2"172 gAU .I7464
FDE 8.4514 FRA 9,2269 FC-10.2880 B,_o 7505
gOE 1.1317 BRA .9827 BE3 1.7886 rSP -6464
OISTANCE 488.110
27.841 GAL 4.55 AZL 86.82 H(A 214.50 St4A 129.37 ECC .15986 IN¢ 3.1801 Vl 30.229
37.574 GAP 1.2B A2'P 9"Z.62 TAL 154.79 TAP 9,29 RCA I0_.69 APO 150,06 V2 34.802
50.34 ZAP 105,09 ET5 1.90 ZAE I54.96 ETE 174.52 ZAC 96.85 ETC 166.22 CLP-IOS.||
OLA 32.70 RAL 16.30 RAD 6567.6 VEL 11.665 PTH 2.05 VHP 2,867 OPA 1.42 RAP 2.99 ECC 1.2419
L-Z TIRE INJ LAT INJ LONG |NJ RT AS( JNJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG
3884.95 -24.43 I6I.Jl 241.29 67,56 _4 17 20 3284.9 -27.25 153.21
5045.69 -24.41 98.81 241.28 67.54 4 29 46 2445.7 -27.24 90.91
3884.95 -24.43 161.11 241.29 67.56 24 17 20 3284.9 -27.25 153.21
_O45.69 -24.4! _.81 241.28 67.54 4 29 46 2445.7 -27.24 90.91
2754.gO -30.85 78.86 243.78 74.50 5 59 20 2154.9 -32.67 70,11
3223.74 -18.30 J09.35 238.09 60.61 3 35 l 2623.7 -22.07 102.25
HI0-EOURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
56T 2769.5 _ 343.0 ,%3 1913.2 ST 1768.3 SR 99.5 55 3357,5
RRT -.6941RRF -.7321RTF .98_0 CRT .1939 CRS -.1205 CST -.9972
2790.7 R23 .O615 RI3 -.9835 LSA 3792.9 MSA 152.9 SSA 9._
S_1 2779.8 SG2 246.0 THA 175.05 ELI |768.4 EL2 97.6 ALF .63
395
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69_
LAUNCH 0ATE 0EC 6 1968 FLIGHT TII4_ |82.00 aRRIVAL _ATE JUN 6 1969
HEL]OCENTR|C CONIC 01STANCE 494.352
RL 147.38 LAL -.00 LOL 73.94 VL 27.838 GAL 4.63 ATL 66.80 HE4 217.67 SHA 129.35 ECC .]6070 INC 3,2033 Vl 30.229
RP |08._3 LAP -J.96 LOP 291.57 VP 37.567 GAP 1.67 AZP 92.54 TAL 154.47 TAP 12.13 RCA 108.57 4PO |50.14 v2 34.797
RC 91.256 GL 23.64 GP 3.04 2AL 50o01 ZAP |10.23 CTS 2.00 ZAE 151.33 ETE 175.56 ZAC 95.01ETC 166.30 CLP-110.26
PLAN_TCX:ENTRIC CONIC
C3 14.953 VHL 3.867 0LA 32.80 RAL 16.69 RAO 6567.6 VEL 11.676 PTH 2.05 VHP 2,940 0PA .31 RAP 1.31ECC 1.2461
LNCH AZMTH LNCH TINE L-I TINE IN] LAT _NJ LONG rNJ RT ASC IN] A?)ATH |NJ TI1_ PO C$T TIM |NJ 2 LAT IN] 2 LONG
72.71 23 "12 45 3893.17 _24.40 161.73 241.98 67.37 24 17 36 3293.2 -27.25 153.84
107.29 3 4| 59 _04§.23 -24.38 98,76 241.98 67.35 4 32 44 2445.2 -27.24 90.87
72.71 23 12 45 3893.17 -24.40 161.73 241.98 67.37 24 17 38 3293.2 -27.25 153.84
107.29 3 41 59 3045.23 -24.38 98.76 241.98 67.35 4 32 44 2445.2 -27,24 90.87
110.00 5 12 16 2767.34 -30.62 79.73 244.44 74.01 5 56 23 2167.3 -32.fil 71.04
110.OO 2 45 34 3219.06 -18.46 109.08 238.88 60.70 3 39 13 2619.1 -22.22 IO1.96
OIFFER1ENTIAL CORR[CTZONS MI0-CCC_SE E_ECUTION kCCURACV ORBIT 0ETERNINATION ACCORACV
TOE t.3154 TRA 1.17OO T(3-1.9697 BAU .3_| .S_T 3220;6 SC,R 328.5 ,%3 1811.0 ST 2045.3 SR 115.9 SS 3246.9
ROE .0558 RRA -.1532 RE3 .2168 FAU .16562 RRT -.6|57 RRf -,64}2 RTr .9869 CRT .4672 CRS -.4072 CST -.9977
FOE 8.0277 FRA 8.8412 FC3-9.3887 8SP 9052 SGB _237.3 R23 ,0477 RJ3 -.9871 LS_ 3836.0 NSA 156.4 SSA 10.1
BOE 1.3166 BRA J .J800 BE3 1.9816 FSP -6195 SG_ 3227.0 SG2 258.3 THA 176.38 ELl 2046,0 EL2 102.4 ALF I .52
LAUNCH 0ATE DEC 6 1968 FLIGHT TINE 164.00 ARRIVAL DATE jUN B 1969
HELICX_ENTRIC CONIC
RL 147.38 LAL -.00 LOL 73.94 VL
RP 108.92 LAP -2.11LCP 294.73 VP
RC 93.644 GL 23.54 GP
PLAhlETC_ENTRIC CONIC
C3 15.255 VHL 3.906 0LA
LNO_ A_TH LNCH TINE L-I TINE
72.57 23 13 42 3900.49 -24.3_
107.43 3 44 46 3046.83 -24.32
72.57 23 13 42 3_.49 -24,33
107.43 3 44 46 3046,83 "24.32
110.00 5 12 18 2777.55 -30.43
110.00 2 49 16 3217.78 -18.50
OIFFERENTIAL CORreCTIONS
TOE 1.4873 TRA 1.3_>113
.0783 RRA -.J442
FOE 7.5462 FRA 8.4087
1.4893 13RA !.3719
0ISTANCE 500.572
27.834 GAL 4.73 42'1. 86.78 HCA 220.83 _qA 129.32 £CC .16175 INC 3.2233 Vl 30.229
37.560 GAP 2.06 A?P _.44 TAL 154.10 TAP 14.93 RCA 106.40 APE) 150.24 V2 34.793
2.76 2AL 49.6J 2AP 115.09 £TS 2.07 2A£ 147.93 £T£ 176.26 ?AC 93.44 ET( 166.34 CLP-IJS.12
3_.87 RAL 17.16 RA0 6567,6 VE_ 11.689 PTH _.06 VHP 3,033 0PA -.65 RAP 359.89 £CC 1.25J1
IN] LAT |NJ LONG IN] RT ASC IN] A2'NTH ZNJ TINE PO C$T TIM [NJ 2 LAT IN] 2 LONG
162._ 242.78 67.18 24 IB 42 3300.5 -27.20 154.39
98.86 242°77 67.17 4 35 33 2446.8 -27.J9 90.98
162._6 242.78 67.18 24 18 42 3300.5 -27.20 154.39
98.86 242.77 67.J7 4 35 33 2446,8 -27.19 90.98
80.49 245.LP_ 73.62 5 58 36 2177.6 -32,37 71.81
I09.00 239.72 60.73 3 42 53 2617,8 -22.25 101.88
MI0-COURSE Eg_CUTION ACCURACY CRBIT CETERNINAT!ON ACCURACY
TC3-2.1409 BAU .4387 SGT 3637.9 SGR 321.0 SG3 1696.7 ST 2296.4 SR 137.6 5S 3122.6
RC3 .2079 FAU .15330 RRT -.3320 RRF" -.56_ RIT ,9691 CRT .6214 CRS -.5719 CST -.9981
FC3-8.8138 BSP 10513 SG_ 3652.1R_3 .0395 RI3 -.9892 LSA 3875.3 HSA 159.8 SSA 10.4
BE3 2.i5i0 FSP -5875 ,%1 3642,0 S(,2 271.5 THA 177._0 £L1 2298.0 £L2 107.7 ALF 2.14
LAUN(H 047E DEC 6 1968 FLIGHT TII4_ ]86.00 ARRIVAL OATE JUN lO 1969
HELIOCENTR|C CONIC 01STANCE 506,770
RL 147,38 LAL -.00 LOL 73.94 VL 27,828 GAL 4.84 AZL 86.76 HCA 223.99 SH4 129.28 ECC .|6302
RP 108.93 LAP -2.25 LOP 297.89 VP 37.553 GAP 2.46 AZP 92.33 7kL 153.70 TAP 17.69 RC4 108,2J
RC 96.038 GL 23,38 GP 2.50 7AL 49,16 2AP 119.64 ETS 2.12 7AE 144.80 ETE 176.73 ZAC 92.17
PLANE{OCENTRIC CON|C
C3 15.602 VHL 3.950 OLA 32.91RAL 17.70 RA0 6567.6 VEL 11.704 PTH 2.06 VHP 3.143 0PA -J,44
IN] 42NTH IN] TII_ PO CST r_M
67.01 24 20 28 3307.1
67.00 4 38 15 2450,4
67.01 24 20 28 3307.1
67.00 4 38 15 2450.4
73.31 5 59 54 2185,7
60.69 3 46 3 2619,8
LNCH AZMTH LNCH TI_ L-I TZh_ IN] LAT IN] LONG IN] RT ASC
72,49 23 15 21 3gO7.09 -24.22 162.72 243.68
107.51 3 47 24 _050.4i -24.21 99.08 243.67
72.49 23 15 21 3907.09 -24.22 162.72 243.68
107.51 3 47 24 3050.41 -24,2I 99.08 243.67
110.00 5 13 28 2785.72 -_0,27 81,07 246.13
110.00 2 52 24 3219.77 -18.43 109.12 240.63
DIFFERENTIAL CORR[CTIONS
TOE J.6483 TRA 1.5539 TC3-2.2610 BAU .4776
ROE .0992 RRA -.13/O RE3 .2000 FAU .14356
FOE 7,0511 FRA 7.9654 FC3-7.9_56 BSP 11835
80E 1.6513 BRA 1,5599 8C3 2.2897 FSP -5496
LAUNO_ 0ATE 02C 6 1968
PI_LIOCENTRI( CONIC
RL 147.38 LAL -.DO
RP 108,94 LAP -2.39
RE 98.436 5L 23.18
PLANETOCENTR]C CON|C
C3 16.000 VHL 4.000
LNO4 A2'MTH LN_H TIN[
72.48 23 17 40
107.52 3 49 54
72.48 23 17 40
107.52 3 49 54
IIO.DO 5 15 41
IIO.DO 2 55 0
01FFER_NTIAL CCRR_CTI(_qS
TOE 1.7952 TRA 1.7_9 TC3-_.3_65 BAU .5143
ROE .1190 RRA -,1312 RE3 .1930 FAU .13206
FOE 6.5416 FRA 7.5134 FC3-7,1454 9SP 13070
BOE 1.7991 _RA i.7418 BC3 2.4043 FSP -5123
INC 3.2409 Vl 30.229
APO 150.36 v2 34.789
ETC 166.35 CLP-119.67
HIO-CCt_SE EXECUTION ACCURACY
S_T 4021.3 SC_ 318.9 ,%3 1578.1
RRT -.4493 RRT" -.4773 RTF ,9904
S_ 4033.9 R23 .0337 RI3 -.9904
$61 4023,9 _2 2_4.B THA 177.95
RAP 358.73 ECC 1,2568








ST 2523.5 SR 160.6 SS 2995.9
CRT .7074 CRS -.6650 CST -.9983
LSA 3917.0 MS4 162.9 554 10.7
ELI 2526.1 EL2 113.4 ALF 2.58
FLIGHT TIME 188.00 _RRZVAL DATE JUN 12 ]969
OISTANCE 512.946
LOL 73.94 VL 27.820 GkL 4.96 ATL 86.74 PiCA 227.15 S/AA 129.23 ECC .1645! IN(: 3.2566 Vl 30.229
LOP 301.O5 VP 37_54§ GAP _.85 AZP 9_.LP_ TAL 153,26 TAP 20,41 RE4 107.97 APO 150.49 V2 34.787
GP 2.28 ZAL 48.65 2AP 123.88 ETS 2.17 ZAE 141,93 ETE 177.06 ZAC 91.18 £TC 166,35 CLP-123.91
OLA 32.91 RAL 18.30 RAO 6367.6 V_L 11.721 PTH 2.07 VHP 3.270 0P4 -2.09 RAP 357,84 ECC 1.2633
L-I TIN[ IN] LAT IN] LONG IN] RT AS( _NJ A2_ITH IN] TIME PO (ST T_M IN] 2 LAT IN] 2 LONG
3913.08 -24.07 163.11 244.68 66,85 24 22 53 3313.1 -26.99 155.27
30_.83 -24.06 99.43 244.67 66.83 4 40 50 2455.8 -26.98 91.59
_9i3.08 -24.07 163.11 244._ 66.85 24 22 53 3313.1 -26.99 155.27
_055.83 -24.06 99.43 244.67 66.83 4 40 50 2455.8 -26,98 91.59
2792,04 -_(].15 81.52 247.17 73.07 6 2 13 2192.0 -32.17 72.89
3224.87 -18.26 109.42 241.00 60,59 3 48 45 2624.9 -22.04 102.32
NI0-COI_ £)ECUTICN ACCURACY ORBIT DETERMINATION ACCURAC_
SGT 4367.0 SGR 320.9 SG3 1458.1 ST 2721.3 SR 183.3 55 2661 .8
RRT -.3716 RRF -._77 RTF .9911 CRT .7587 CR5 -.7_O9 CST -.9984
SG_ 4378.7 R_3 .0298 RI3 -.9912 LSA 3949.8 NSA 166.2 SSA 11.0
SG1 _36_.6 SG2 297,8 THA 178.43 ELI 2724.9 EL2 I19.3 4LF 2.93
n
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69)
LAUNCH DATE 0EC 6 1968
HELIOCENTRIC CONIC
RL 147.38 LAL -.O0
RP 108.94 LAP -2.52
RC 100.837 GL 22.93
PLANE TOCrNTR |C CONIC
C3 16.453 VHL 4.056
LNCH AZNTH LNCH TI1'._
72.52 23 ZO 36
107.48 3 52 16
72.52 23 20 36
107.48 3 52 16
110.00 5 18 53
110.00 2 57 7
FLIGHT TINt[ 290.00
DISTANCE 519.099
LOL 73.94 VL 27.812 GAL 5.10 AZL 86.73 I._A
LOP 304.21VP 37.337 GAP 3.24 AZP 92.09 7AL
GP 2.08 ZAL 48.09 ZAP 127.81ETS 2.21ZAE
OLA 32.89 RAL








TOE 1.93OO TRA 1.9153 TC3-2.4833 BAAJ .§482
ROE .1380 RRA -.J263 RC3 .1866 FAg .12076
FOE 6,0466 FRA 7.0728 FC3-6.3343 BSP |4204
BOE 1.9350 BRA 1.9195 BC3 2.4923 FSP -4754
LAUNCH DATE DEC 6 1968
ARRIVAL DATE JUN 14 1969
250.32 5144 129.17 £CC .J6623 I1_ 3.2708 VJ 30.229
|52.78 TAP 23,09 RCA 107.70 APO 150.64 V2 34.785
139.33 ETE 177.30 ?AC 90.48 ETC 166,34 ELP-127.84
18.97 RAD 6567.7 VEL 11.740 PTH 2.07 VHP 3.411DPA -2.58 RAP 357.22 ECC 1.2708
IN| LONG IN| RT ASC IN| AZNTH IN| TINE PO (ST T|N IN| 2 LAT IN| 2 LONG
163.45 245.77 66.69 24 25 54 3318.6 -26.83 J55.63
99.89 245.77 66.67 4 43 21 2463.0 -26.82 92.08
163.45 245.77 66.69 24 25 54 3318.6 -26.83 155.63
99.89 245.77 66.67 4 43 21 2463.0 -26.82 92.08
8|.85 248.32 72.89 6 5 29 2196.7 -32.10 73.24
109.88 242.64 60.43 3 fi| 0 2632.9 -21.79 102.81
NID-O3LMSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
`%T 4677.5 `%R 325.? `%3 |341.5 S7 2893.2 SR 205.! SS 2728.1
RRT -.3010 _F -.3_51RI"F .99|6 CRT .7911CR$ -.7564 CST -.9985
S_ 4688.9 R_3 .0266 R13 -.9916 LSA 3978.3 NSA 169.4 SSA 11.3
,%1 4678.6 ,%2 310.5 THA 178.79 ELI 2897.8 EL,?. 125.3 ALF 3.22
FLIGHT TINE 192,00 ARRIVAL DATE JUN |6 1969
HELIOCENTRIC CONIC DISTANCE 525.228
RL 147.38 LAL -.O0 LOL 73.94 VL 27.802 GAL 3.25 A?L 86,72 HCA 233.48 ._A l_.lO £CC .16816 IN(: 3.2837 VI 30.229
RP 108.95 LAP -2.64 LOP 307.38 VP 37.528 GAP 3.63 AZP 91.96 TAL 152.26 TAP 25.74 REA |07.39 APO |50.81 V2 34.784
RC 103.240 GL L_'Z.65 GP 1.9J ZN. 47.49 ZAP 131.45 ET5 2.25 ZA_ 136,99 ETE 177.46 ?AC 90.O6 £TC 166.33 CLP-131.48
PLANETOCENTRIC CONZC
C3 16.964 VHL 4.119 DLA 32.85 RAL 19.69 RAO 6367.7 VEL 11.762 PTH 2.08 VHP 3.363 DPA -2.94 RAP 356.85 ECC 1.2792
LNO_ A2'NTH LN(H TINE L-I TINE INJ L4T INJ LONG |NJ RT A,T_ INJ A2NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
72.61 23 24 4 3_'23.82 -23.67 |63.75 246.96 66.53 24 29 28 3323.8 -26.63 155.95
107.39 3 54 36 3071.84 -23.66 100.47 246.95 66.51 4 45 48 2471.B -26.62 92_68
72.61 23 24 4 3923.82 -23.67 163.75 246.96 66.53 24 29 28 3323.8 -26.63 135.95
107.39 3 34 36 3071.84 -23.66 100.47 246.95 66.31 4 45 48 2471.8 -26.62 92.68
lJO.O0 5 22 37 2799.98 -29.99 82.08 249.59 72.77 6 9 37 LP'ZOO.O -32.05 73.48
110.00 2 58 49 3243.67 -17.63 110.51 243.73 60.23 3 32 52 2643.7 -21.45 103.47
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY
TOE 2.0342 TRA 2.0913 TC3-2.3477 BAU .3792 ,%T 4936.| `%R 332.2 ,%3 |230.9 57 3041.3 SR 225.8 55 2597.7
ROE .1563 RRA -.1223 RC3 .1802 FAU .!0980 RRT -.2378 RRF -.L_O0 R1T ,9917 CRT .8125 CR5 -.7799 CST -.9985
FOE 5.5770 FRA 6.6362 F(3-fl.6037 BSP 15230 S_ 4967.2 R_3 .O2_8 R13 -.99|8 LSA 4002.3 NSA 172.6 SSA ll.fi
BO£ 2.0602 BRA 2.0949 BC3 2.5341 FSP -4392 ,%| 4956.7 ,%2 322.6 THA 179.08 ELI 3046.8 EL2 131.4 ALF 3.46
LAUNCH DATE 0EE 6 1966
HELIOCENTRIC CONIC DISTANCE 531.335
RL 147.38 LAL -.00 LC_. 73.94 VL 27.791 GAL 5.43 AZL 86.70 HCA 236.64 SNA 129.02 ECC .17033
RP 108.95 LAP -2.75 LOP 310.54 VP 37.519 GAP 4.02 AZP 91.81 TAL 151.71 TaP 28.35 RCA 107.05
RC 105.643 GL 22.32 GP 1.75 ?AL 46.84 ZAP 134.83 ETS 2.29 ?AE 134.89 ETE 177.39 ZAC 89.89
PLAMETOCENTRIC CONIC
C3 17.539 VHL 4.188 OLA 32.78 RAL L_.47 RAD 6567.7 VEL 11.786 PTH 2.08 VHP 3.731DPA -3.J6
LNCH ATNTH LNCH TIHE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TINE PC) CST TIM
72.75 23 28 4 3928.71 -23.41 164.113 248.24 66,37 24 33 33 3328.7
107.25 3 56 47 3082,35 -23.40 101.13 248.23 66.36 4 48 10 2482.4
72.75 23 28 4 3928.71 -23.41 164.00 248.24 66.37 24 33 33 3328.7
IO7.25 3 56 47 3082.35 -23.40 101.15 246.23 66.36 4 48 l0 2482.4
110.O0 5 27 50 2802.09 -29.95 82.23 250.97 72.69 6 J4 32 2202,1
I10.OO 3 0 8 3256.98 -17.18 111.28 244.88 59.98 3 54 25 2657.0
FL|GHT TINE 194.00 ARRIVAL DATE JUN 18 1969
ZNC 3.29_6 vJ 30.229
APO 151.00 v2 34,783
ETC 166.32 CLP-134,85
R4P 336.72 ECC 1.2886








TOE 2.1715 TRA 2.2693 TC3-2.3796 BAU .6062
ROE .1742 RR4 -.11t_ RE3 .1737 FAU .09902
FOE 5.1467 FRA 6.2760 FC3-4.8877 B,_ 16095
BOE 2.1785 BRk Z.2724 8C3 2.3854 FSP -4029
NI0-COURSE EXECUTION ACCURACY
,%T 5208.8 SGR 339.7 ,%3 J|28.6
RRT -.18|1RRF -.2011RTF .9917
.%6 3219.8 823 .02lJ RI3 -.9917
,%1 5209.1 ,%2 3_4.0 THA 179.32
LAUNO-I DATE DEC 6 1968 FLIGHT TINE 1_6.00
HE_LIOCENTRIC CONIC DISTANCE 337.416
RL '47._8 LAL -.OO LQ. 73.94 VL 27.778 GAL 5.61 AZL 86.69 HCA 239.80 5MA
RP 108.95 LAP -2.86 LOP 313.70 VP 37,511 GAP 4.42 A2'P 9J.66 TAL
RE 108.045 GL 21.96 GP 1.62 ZAL 46.14 ZAP 137.95 ETS 2.34 ZA£
PLANETOCENTRIC CONIC
C3 18.183 VHL 4.264 OL4 32.69 RAL 21.30 RAO 6567.7 VEL |1.814 PTH 2.09 VHP
LNC_ ATNTH LN(H TINE L-I TINE IN| LAT IN| LONG IN| RT AS( IN| A2_ITH
72.93 23 32 32 3933.47 -23.12 164.23" 249.6| 66.22
107.07 3 58 54 3094.41 -23.11 101.94 249.60 66.21
72.93 23 32 32 3933.47 -23.J2 164.23 249.61 66.22
107.O7 3 58 34 3094.41 -23.11 101.94 249.60 66.21
]10.00 5 33 26 2_33.25 -_9.92 82.32 252.46 72.64
110.00 3 1 7 3272.62 -16.64 112.17 246.09 59.70
OIFFER_NTIAL CCRRECTION5 M|O-CO_RS_. EXECUTION ACCUR4CY
TDE 2.2773 TRA 2.4447 TC3-2.3953 84U .6322 ,%T 543J.1 S/_R 347.7 ,%3 1033.2
ROE .1920 RRA -,1156 RC3 .1670 FAU .08946 RRT -.1303 RRF -.1485 RTF .9916
FOE 4.7402 FRA 5.9164 FC3-4.2593 BSP 16941 .S_ 5442.2 R_3 .0189 RI3 -.9916
80E 2.2854 BRA 2.4475 BE3 2.6006 FSP -3711 ,%1 543|.3 ,%2 344.7 THA 179.52
CR_IT DETERNINATION ACCURACY
ST 3171.4 SR 245.3 SS 2475.6
CRT .8271CRS -.7961 CST -.9986
LSk 4026.8 _SA 17_.9 SSA 11.8
ELI 3177.9 £L2 137.6 ALF 3.67
ARRIVAL DATE JUN _0 1969
128.94 ECC .17274 IN( 3.3067 VJ _0.229
30.92 RCA 106.66 4FO 151.21 V2 34.783
177.68 ?AC 89.97 ETC 166.32 CLP-137.98
3.909 0PA -3.27 RAP 356.81ECC 1.2993
IN| TIHE PO CST TIN IN| 2 LAT IN| 2 LONG
24 _ 6 3333.5 -26.13 J36.49
4 50 28 2494.4 -26.13 94.20
24 38 6 3333.5 -26.13 156.49
4 50 28 2494.4 -26.J3 94.20
6 20 9 2203.3 -32.00 73.72
3 35 40 2672.6 -20.54 105.22
CRSIT DETERNINATION ACCURACY
ST 3277.0 SR 263,9 SS 2354.4
CRT .8376 CR5 -.8076 CST -.9986
LSA 4039.7 NSA J79.2 SSA 12.0
ELI 3284.4 EL2 |43.8 ALF 3.87
397
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69_
LAUNCH CAT£ CEC 6 ]968 FLIGHT TIM( |_8.00 ARRIVAL CATE JUN 22 J969
HELIOCENTRIC CONIC
RL 147.38 LAL -,00
RP 108.94 LAP -2.95
RC 11fl.446 GL 21.57
PLANE TOCENTRIC CONIC
C3 J8.905 VHL 4.348
LN(J_ ATMTH LNCH TIME
7}.17 23 }7 ]2
I06._3 4 0 51
73,17 23 37 32
X06.83 4 0 51
110.00 5 39 38
_10.00 3 1 50
DISTANCE 543.471
LOL 73.94 VL 27.765 GAL 5.82 AZL 86,6# KA 242.96 ;:_A 128.86 ECC .17540 INC 3.317! vl 36.229
LOP 316.26 VP 37.502 GAP 4.82 AZP 91,51 TAL 150.51 TAP 33.47 RC4 106.25 4PO 151.45 v2 34.784
GP 1.49 ZAL 45.41 ZAP 140.85 ETS 2.40 ZAE 131,32 £TE 177,75 ZAC 90.25 ETC 166.33 ELP-140.87
CLA 32.38 RAL 22.16 RAC 6567.8 VEL 11.844 PTH 2.10 VHP 4.097 DP4 °3.28 RAP 357.10 ICe 1.3111
L-I TIME JNJ LA T IN| LOk_ IN| RT AS( IN| AZMTH IN| TIME PO (ST TIM' IN| 2 L4 T IN| 2 LONG
3937.88 -22.80 164.41 251,06 66.07 24 43 9 3337.9 -25.83 156.70
3108.25 -22.79 102.85 251.05 66.06 4 52 39 2508.3 -25.82 95.14
39_.88 -L_'Z.80 1_.41 251.06 66.07 24 43 9 3337.9 -25.83 156.70
3108_ :23.79 102.85 251.05 66.06 4 52 39 2508.3 -25.82 95.14
2803.71 -29.91 82,35 254.05 72.63 6 26 22 2203.7 -31.99 73.76
3290.41 -16.03 113,19 247.36 59.40 3 56 41 269(3.4 -19.97 106.28
ORBIT DETE/_AINATIGN ACCURACY
ST 3364.4 SR 28J.4 SS 2_39.5
CRT .845| (RS -.8159 CST -.99_6
LSA 4047.3 MSA ]82.7 554 12.2
ELI 3372.fl EL2 150.1ALF 4.05
01rF£RENTIAL CORRECTIGNS MIO-COURSC EXECUTION ACCURACY
TC£ 2.3757 TRA 2.6227 TC3-2.5893 BAU .6557 `%T 5629.7 S(,R 355.9 SG3 945.8
ROE .2_398 RRA -.11E4 Re3 .1599 FAU .08058 RRT -.084| RRf" -.100_ RTF .9914
FOE A.3686 FRA 5.5885 FC3-3.6899 6SP 17702 S_ 5640,9 R_3 .0167 R13 -.9914
8OE 2.3849 8RA Z.6251 8(3 2.594) FSP -3414 `%1 5629.8 `%2 354.6 THA 179.69




RC 1)Z.844 GL 21.|5
PLANIET_{NTRIC CONIC
C3 19.71J V_. 4.440 0LA 32.4_ RAL.... _'07 RAO 6567.8 VEL 11.878 PTH _.II VHP 4.296 CPA -3.18 RAP 357.57 ICE | .3244
LNGN AZIdTH LNCH TIME L-I TINE INJ LAT INJ _ |NJ RT AS(; INJ A_rHTH INJ T[HE PO CS? TIM INJ 2 LATINJ 2 LONG
73,44 _3 42 58 394_.11 -_,44 164'56 252.59 65.92 24 48 40 3342.1 -_5.50 156.89
106.56 4 2 39 3123.76 oL_Z.43 IO3._6 252.58 65,91 4 54 43 2523._ -25.49 96.19
7_.44 Z3 42 58 ]942.11 -22.44 164.56 252.59 65.9_ _4 48 40 )342.1 -25.50 156.89
IO6.56 4 2 39 3123.76 -_2.43 10_.86 25t.58 65.91 4 54 43 2523.8 -25.49 96.19
110.00 5 46 23 2_03.69 -_9.91 82.]5 _55.74 72.6_ 6 33 7 2L_03.7 -32.00 73.75
lJ0.00 3 2 20 3310.17 -15.34 J14._ 248,69 59.07 5 57 30 2710.2 -19.33 107.45
DIFFERENTIAL CORRECTIONS NID-COIJRSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE _.4682 TRA 2.8046 TC_-_,5646 gAU .6770 SGT 5_07,7 SGR ]63.9 SG,3 866.3 ST 3436.0 SR 298.0 SS _131._
ROE .E276 _R_-.I091 RC3 .15_3 FAU .07_41 RRT 1.04|5 RRF -.0558 RTF .9911 CRT .8506 CRS -.82|9 CST -.9986
FOE 4.0311FRA 5.2914 FC3-3.1_06 BSP 18390 _ 581}.J R'_ .0145 R13 -.9911 LSA 4050.0 MS4 186.2 SSA 1_.4
_OE 2.4786 _RA 2._O67 BC3 _.5691FSP -31AO `%1 5807.7 `%_ 363.6 THA 179.85 ELl 3445.4 ELI |56.3 ALF 4.Z3
01STANCE 549._O
LOL 73.94 YL 27.75] G_L 6,04 AZL 86.67 H_A 246.12 S_A 12_,75 ECC .1783_ IN( 3.3270 V| ]0.229
LOP 320.03 VP 37.49_ GAP 5,23 AZP 91.35 TAL 149.86 TAP 35,98 RCA 105.79 4PO 151.7I v_ 34.?_6
GP 1.39 ZAL 44,65 2AP 143,54 £T$ _,47 ZA_ J_9.8_ [T£ 177.8J ZA( 90.73 ETC 166.35 CLP-143.57
LAUNCH DATE DEC 6 1968 FLIGHT TIME 202,00 ARRIVAL DATE JUN ?6 1969
HELIOCENTRIC CONIC
RL 147.38 LAL -.flO
RP 108.93 LAP _3.12
RC 115._39 GL 20.70
PLAN_TCX_NTRIC CONIC
C3 _0.610 V_L 4.540
LNCH AZMTH LNCH TIME
73.77 23 48 50
106.23 4 4 J7"
73.77 23 48 50
106.23 4 4 17
110,00 5 53 35
110.00 ] 2 39
DISTANCE 555.501
LOL 73.94 VL 27.737 GAL 6.29 ATL 86.66 HCA 249,2_ SMA 128.65 £CC .18151 INC }.336] Vl 30.2_9
LOP 3_3.19 VP 37.485 GAP 5,65 AZP 91,18 TAL 149,19 TAP 38.47 RCA 105.30 APO 152.00 v2 }4.789
GP 1.29 ZAL 43.85 ZAP 146.06 ETS 2.55 7AE J28.47 ETE 177.86 ZAC 9J.58 £TC 166.37 CLP-|46.O8
CLA ]2.30 RAL 24.01RAO 6567.8 VEL 11.916 PTH 2.12 VHP 4.506 0PA -3.01 RAP 358.20 ECC 1.3392
L-I TIldE IN| L_T IN| LCNG IN| RT ASC IN| AZNTH IN| TIHE PO (ST TIM IN| 2 LAT IN| 2 LONG
3946.J6 -_2.05 J64.68 2§4.Z'0 65.77 24 54 37 3346._ -25.13 157.04
3140.98 -22.04 104.99 254.I9 65.76 4 56 38 254|.0 -25.]2 97.35
3946.16 -_E.05 164,68 254._O 65.77 24 54 37 3)46.2 -Z5.13 157.O4
3140.98 -_.04 104.99 254.19 65.76 4 56 38 254|.0 -25.12 97.35
_803,39 -29.92 82.32 257.5_ 72,64 6 40 19 2_03.4 -32.O0 73.73
3331.75 -14.58 115.52 250.07 58.74 3 58 11 2731.7 -18.62 108.7?
DIFFERENTIAL CCRR£CTIONS MID-CO_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 2.5557 TRA 2.99_I TC3-2.5_17 BAU .6959 `%T 5967,1 _ 371.6 SG3 794.2 ST 3493.6 SR 313.7 SS _O29.5
ROE .2457 RRA -,1055 RC3 .1442 FAU ,06488 RRT -.0015 RRF -.0139 RTF ,9908 (RT .8546 CRS -.8263 (ST -.99_6
FEE _.7255 FRA 5.O_37 FC3-2.7254 _SP 19006 SGB 597_.7 R_3 .0124 R13 -.9908 LSA 4048.0 HSA 189.8 55A 12,6
8OE 2.5675 6RA 2.9940 BC3 2,5258 FSP -2888 `%1 5967,1S_2 371,6 THA 179,99 ELI 3503.9 EL2 162.4 ALF 4,40
LALR'ACH OATE 0EC 6 I_8 FLIGHT TIHE _04.00 ARRIVAL 0ATE JUN 2B (969
HELIOCENTRIC CONIC 0ISTAN_£ 561.47_
RL 147.38 LAL -.00 LCL 73.94 VL _7.7_I GAL 6.55 _ZL 86.65 HEA _52.45 S_A 1_fl.54 ECC .18498 INC 3.3455 Vl ]0.229
RP 108.9_ LAP -3.19 LOP 3_6.36 VP 37,476 GAP 6.07 AZP 91.01 TAL I48.49 TAP 40.94 RCA 104.76 APO 152.32 v2 34.792
RC 117.630 GL L_O._2 GP J.AJ ZAL 43.03 ZAP |48.41ETS 2.64 ZA£ 127.27 ETE 177.90 7A( 9_.19 £TC 166,39 CLP-14_.43
PLANETO(ENTRIC CONIC
C3 21.613 VHL 4.649 OLA 3_.13 RAL 24.99 RAO 6567.9 VEL 11.958 PTH 2.1] VHP 4.726 CPA -_.75 RAP 35_.98 £CC 1.3557
LNO..I 4ZHTH LN_H TIN# L-I TIME: |NJ LAT IN| LONG IN| RT AS( IN| A2_TH IN| TIME PO CST TIN IN| _ LAT IN| _ LONG
74.14 _3 55 12 3949.83 -21.62 164.75 _55.88 65.63 25 1 _ 3349.8 -_4.73 157.15
IO5.86 4 5 41 3160.]4 -_1.61 J06.24 E55.88 65,6_ 4 58 21 2560.1 -24.71 9fl.64
74.14 23 55 12 3949.83 -21,62 164.75 255.88 65.63 25 1 2 3349.8 -24.73 157.15
105.86 4 5 41 3160.14 -E1.61 I06.24 _55.88 65.62 4 58 21 2560.1 -24.71 98.64
110.00 6 I 11 280_.97 -29.93 82.30 259.39 72.65 6 47 54 22133.0 -32.01 73.70
110.OO ] 2 49 3354.99 -13.76 116.81 251.50 58,39 3 58 44 2755,0 -17.84 110.0_
OIFFERIENTIAL CORRECTIONS MIO-COLMSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 2.6419 TRA 3.]8_"_ T(3-_.4580 _AU .7113 `%T 6113.0 `%R 379.0 SG3 729.5 ST 3541.9 SR 3_8.4 SS 1936.7
ROE .2640 RRA o.1015 RC3 .1357 FAU .05775 RRT .0370 RR_ .0_66 RTF .9903 CRT .8576 CRS -.8297 CST -.9986
FOE 3.4543 FRA 4.7870 FC3-2,3131BSP 19495 S_B 61_4.7 R'Z3 -.0102 R13 .9903 LSA 4045.5 MSA 193,3 SSA 12.7
8DE 2.6550 6RA 3.1908 BC] 2.4617 FSP -_646 ,%1 6113.0 ,%_ 378.7 THA .13 £L| 3553.1EL_ 168.4 ALF 4.56
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69,
LAUNCH CATE _EC 6 1968 FLIGHT TIME 2_6._ 4_R;VAL CATE _UN 36 ;_6_
HELIOCENTRIC CC_[C
RL 147,38 LAL -,00 LOL 7).94 VL
RP 108.91 LAP -3.Z5 EChO ]29.53 vP
RC 120.015 GL 19.73 6P ].13 7AL
PLANE TCJ(:ENTRIC CONIC
C3 21.731 VHL 4,768 CLA 31.95 RAL
LNCH ATWTH LN_.H TIM__ L-I TIN_ INJ LAT
74.55 O 5 54 3953.36 -ZI.16
In5.45 4 6 53 3181.05 -21.15
74.55 0 5 54 3953.36 -E1.16
105.45 4 6 53 3181.95 -?1.15
II0.00 6 9 6 2802.r_ -29.93
;IO.OG 3 2 51 3379.81 -12.87
CIFF[RENTIAL COg_CTIONS
TOE 2.7210 TRA 3,3911 TC3-2.3B70 eAU .7264
RCE .2827 RRA -.09(x_ RE3 .1269 FAU .05155
rOE 3.2033 FRA 4._6_9 FC3-1.9632 BSP 20t-_7
ECE 2.7357 BRA 3.3925 BC3 2.3904 FSP -243B
CISTANCE 567.411
27.705 CAL 6.83 AZL 86.65 HCA 255.EI SuA 128.43 [CO .18fl77 iN( 3.3539 Vl 30.229
37.467 GAP 6.50 AZP 90,_3 TAL 147.77 TAP 43.3_ RCA I04.18 A_, 152.67 v2 34.796
42.18 ZAP 150.61ETS ?.7_ /AE 126.20 ETE I77.94 7AC 93.14 ET( 166.42 CLP-15_.63
25.9_ RAC 6567.9 VEL 12.005 PTH 2.14 VHP 4.957 CPA -2.43 RAP 359.89 ECC 1.3741
IN/ LONG INJ RT AS[. INJ AZWTH INJ T/ME P__,C5 T TIM INJ 2 LAT INJ 2 LC_C
164.P_ 257.64 65.49 ] 11 47 33_3.4 -24.29 157.23
107.61 257.63 65.4B 4 59 54 _5BJ.I -24.2_ 100,04
164.B0 257.64 65.49 I II 47 3353,4 -24.29 I$7.23
107.61 257.63 65.48 4 59 54 2_81.1 -24,28 IGO.04
82.27 261.35 72.67 6 55 4_ 22_2.6 -32.01 73.E7
118,18 252.99 _B.05 3 59 11 2779._ -17.00 111.51
MIC-CCJURE EXECUTION ACCURACY ORBIT CETERMINATIC_ ACCURACY
S4:,T 6240.1 5_ 385.8 S(,3 670.3 ST 3574.0 5R 342.2 55 1846.6
RRT .0735 RRF .0648 RTF .9899 CRT .8596 CRS -.8320 csr -.99fl6
5(,e 6252.0 R_3 -.0082 R13 .9_99 LSA 4032.6 MSA 196,9 SSA _2.:
S61 6240.2 .952 384.7 THA .26 ELI 35_6.J EL2 J74.3 ALF 4,72
LAUNCH CATE DEC 6 196B FLIGHT TIME 20_.00 ARRIVAL CA TE JUL 2 1969
_ELIOfENTRIC CONIC CISTANCE 573.316
RL 147.3fl LAL -._(_ LOL 73.94 VL 27.68_ GAL 7,14 AZL 86.64 HCA 25_.77 5_A 12_.31 ECC .I92_d INC 3.3624
RP I08.89 LAP -3.30 LOP 332.70 VP 37.459 GAP 6.95 _ZP 90.66 T_L 147.0_ TAP 4_.d0 RCA I03._6 APO I_3.06
RE 122.394 GL 19.21 GP 1.07 ZAL 41.31 Z_P 15_.68 ETS 2.86 ZA[ 125._3 ET£ 177.9_ ZAC 94.21 ETC 166.45
PLAN[TOCKNTRIC CONIC
C3 Z3.979 VHL 4,897 0LA 31 .74 RAL 27.00 RAO 65(_.0 V[L |2.056 PTH 2.15 VHP 5.199 CPA -2.04 RAP .91
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A,_WTH INJ TIME PO CST TiM
75.02 0 13 9 3956.41 -20.66 164.79 259.46 65.35 1 19 6 3356.4
104.98 4 7 45 32'04.09 -20.65 109.11 159.45 65.34 5 1 9 2604.1
75.02 0 13 9 3956.41 -20,66 164.79 _9.46 65.35 I I_ 6 3356.4
104.98 4 7 45 3204.09 -L_0,65 109.11 _59.45 65.34 5 1 9 2604,1
110.00 6 17 ]7 _80_.41 -29.94 82.26 263.39 72.68 7 3 59 721_2.4
110.[30 3 Z 48 3406.09 -II.9_ 119.63 _54.5_ §7.7_ 3 _9 34 2_06.1
DIFFERENTIAL CORRECTIONS MIO-COt_SIE EXECUTION ACCUR_C_
TOE 2,7977 TRA 3.60;_0 TC3-Z.)036 BAU .7395 5(,t 6353.4 SGR lg_.l S(,3 616,8
ROE ._O17 RRA -.0915 RC3 .1178 rAu .04586 RRT .1090 _ .1019 RTF .9895
FOE _.9774 FRA 4.37,30 rC3-1,6558 8SP L_0474 S_8 6365.5 R'Z3 -.0063 RI3 .9895













ST 3595.9 SR 355.0 SS 1762.6
CRT ._610 CRS -.8337 CST -.9986
LSA 4015.3 WSA 200.4 SSA IZ.9
ELI 360_.9 EL2 179.9 ALF 4,87
LAUNCH DATE CEC 6 1968 FLIGHT TIME 710.00 ARRIVAL CATE JUL 4 1969
H£LIO(ENTRIC CONIC
RL 147.38 LAL -.00
RP 10_.88 LAP -3.34
RC 124.766 GL lfl.6B
PLANE TOCENTRIC CONIC
C3 25.373 VHL 5.03T
LNCH AZMTH LNCH TIME
75.54 0 _0 52
104.46 4 B 17
75.54 0 _0 52
104.46 4 B 17
110,OO 6 25 40
I10.00 3 2 39
OISTANCE 979.184
LOL 73.94 VL ?7;670 OAt 7,47 AZL 86.63 MCA 261.94 SMA 128.19 ECC .19734 INC 3.3706 Vl 30L229
LOP 335.87 VP 37,451 GAP 7.41 AZP 90.47 TAL 146,26 TAP 48.20 RCA 102.89 AP_ 153,49 V2 34.805
6P 1.00 ZAL 40.42 ZAP 154.65 ETS 2.99 ZAE 124.36 ETE 17_.03 ZAC 95.40 ETC 166.48 CLP-154.66
CLA 31.52 RAL 28.04 RAO 6568.0 VEL IZ.I14 PTH Z.17 VHP 5.453 DPA -1.60 RAP 2.03 ECC 1.4176
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AIMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3959.07 -20.13 164.73 261.34 65.2_ I _6 51 3359.1 -23.31 157,_4
3_9._l -20.1_ 110.76 _61.33 65._1 5 2 6 26_9._ -_3.29 I03._7
3959.07 -20.13 164.73 261.34 65.22 1 _6 51 3359.1 -23.31 157.24
3229.ZI -L_].I2 110.76 261.33 65.21 5 2 6 2629.2 -23.79 103.E7
2802.52 -29.94 82.26 265.50 7_.67 7 1_ 23 2202.5 -32.01 73.67
3433.76 -10,91 121.13 256.11 57.40 3 59 53 2833.8 -15.13 114.57
CR_IT _ETERMINATION ACCURACY
ST 360_.4 SR 366.8 s5 16d4.0
CRT ._6|_ CRS -.8348 CST -.99_7
LSA 3993.6 MSA 203,_ sSA 12.9
ELl 3622.2 EL2 1H5.4 ALF 5.02
CIFFERENTIAL COgECTIONS
TOE 2.8722 TRA 3._38 TC3-E.LO098 6AU .7505
ROE .3210 RRA -.0853 RC3 .1085 FAU .04067
FOE 2.7732 FRA 4.1977 r(3-J.3f177 BSP 20896
BOE 2.8900 BR_ 3._247 _C3 _._IZ5 FSP -_76
MI0-COURSE EXECUTION ACCURACY
5_r 6454.6 S_R 397.8 ._3 56_.4
RRT .1437 RRF .13f12 RTF .9890
S(,B 6466.8 R'Z3 -.0045 RI3 .989(3
S_I 6454.B $6_ 393.6 THA .ill
LAUNCH O_TE DEC 6 1968 FLIGHT TIME ZI_.00 ARRIVAL OATE JUL 6 1969
HELIOCENTRIC CONIC
RL 147.3_ LAL -.00
RP 108.86 LAP -3.37
RC 127.128 Ot 18.13
PLAN[TOCENTRIC CONIC
C3 _6.931 VHL 5,|89
LNCH AZHTH LNCH TIME
76.12 O 29 3
103._N 4 fl 26
76.12 0 29 3
103.88 4 8 _6
110.00 6 34 14
I10.00 3 _ _5
DISTANCE 585.011
LCt. 73.94 VL Z7.652 6AL 7,83 AZL 86.62 HC_ 265.10 SMA 128.07 ECC .20217 INC 3.37_7 Vl 30.229
LOP 339.04 VP 37.443 GAP 7.88 AZP 90.29 TAL 145.49 TAP 50.59 RCA 102.18 APO 153.96 V2 34.811
GP .95 ZAL 39.53 2AP 156.51ETS 3._3 ZAE 1_3.57 ETE 178.07 7AC 96.67 ETC 166.50 CLP-156.SZ
OtA 31._8 R_L 29.08 RAO 6568.1 VEL IZ.178 PTH 2.19 VHP 5,7_0 CPA -1 .11 RAP 3.25 ECC 1.4432
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3961.J7 -J9.57 164.61 _63.29 65.10 J 35 4 3361._ -22.76 157.16
3256.62 -19.56 112.55 263.28 65.09 5 _ 42 2656.6 -22.75 105.10
3961.17 -19.57 164.6! 263,Z9 65.10 1 35 4 3361.2 -22.76 157.16
3_56.6_ -19.56 11_.33 Z63.Z8 63.09 3 _ 4_ _656.6 -22.75 105.10
2803.0Z -29,93 82.]0 267.68 72.65 7 _ 57 2L:'t')3.0 -32.01 73.70
346_.76 -9.84 I_.70 _37.74 37.10 4 0 8 2862.8 -14.10 I16.20
ORBIT 0ETERMINATION ACCURACY
ST 361_.2 SR 377.4 55 1611.1
CRT .86_I CRS -._355 CST -.9987
LSA 396_6 MSA 207.1 SSA 12.9
ELI 3627.fl EL2 190.5 ALF 5.16
OIFFER£NTIAL CORRECTIONS
TOE 2.9458 TRA 4.0573 TC3-2.1063 BAU .7592
ROE .3407 RRA -.0782 RE3 .0992 FAU .03590
FOE 2.S89_5 FRA 4.0409 FE3-1.1542 BSP 21_69
BOE Z.9654 BR_ 4.0583 BC3 _.1087 FSP -1917
MI0-CCURS£ EXECUTION ACCURACY
S(,T 6544.7 S_R 402.9 SG3 524.6
RRT .1780 RRF .1738 RTF .9886
SGB 6357.1 R23 -.0028 R13 .9886
561 6345.| SG_ 3_.4 THA .63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {V, bL 4. 1968-69J
LAUNCH 0ATF 0rc 6 1968 FLIGHT TIHE Z14.00
HEL IO(ENTRIC CONIC
RL 147.38 LAL -.00 LOL 73.94 VL
RP 108.84 LAP -3.39 LOP 342.21 VP
RE 129.481 GL 17.56 GP .90 ZAL
PLANIE TCXENTR IE CONIC
(.3 Z8.675 VHL 5.355 0LA 3| .03 RAL
LNCH AZNTH LNCH TINE LoZ TINE ZNJ LAT
76.76 0 37 46 3962.55 -18.97
103.24 4 8 6 3286.51 -18.96
76.76 0 37 46 _962.55 -18.97
103.24 4 8 6 3286.5! -18.96
110.00 6 42 5'3 Zh_04.02 -29.91
110.OO 3 2 8 3493.04 -8.7l
O I FFFRIENT ZAL C(_CTION5
TOE 3.0213 TRA 4.30?3 TC3-1 ._18 BNJ .7_43
ROE .3609 f_RA -.0699 RE3 .0900 FAU ,03139
FOE 2.4264 FRA 3.9033 FC3 -,9477 8,_P 21541
_)E 3.0427 BRA 4._O78 8C3 | ._ F$P -1766
ARRIVAL CATE JUL # 1969
OlSTANCE 590.794
27.6J4 GAL 8.21 AZL 86.6| HCA 268.27 SMA 127.94 £CC .20742 IN(: 3.3868 V| 30.2_9
37,436 GAP 8.37 AZP 9(3.10 TAL 144.70 TAP 52.96 RCA I01.40 APO 154.48 V2 34.818
38.62 ZAP 158.28 ETS 3.29 ZAE 122.86 ETE 178.12 ZAC 98.04 ETE 166.52 CLP-158.Z9
30,13 RA0 6568.2 VIEL J2.24_ PTH 2.20 VHP 6.000 0PA -.58 RAP 4.54 ECC 1.4719
rNJ LONG IN| RT A._ _NJ AZNTH ZNJ T|NC PO (ST TIN IN| 2 LAT IN| 2 LONG
164,42 265.29 64.98 I 4_ 49 3362.6 -22.19 157.01
J|4.51 265.28 64.97 5 Z 53 2686.5 -22.18 107.10
164.42 ?.,65.29 64.98 1 43 49 3362.6 °22.19 157.01
II4.5! 265.28 64.97 5 2 53 2686.5 -22.18 107.10
82.57 _.93 72.62 7 29 39 2204,0 -31.99 73.78
124.32 259.42 56.81 4 0 21 2893.0 -13.02 117.87
NIO-CC]t_5[ EXECUTION ACCURACY CRBIT OETERNINATION ACCURACY
S_T 6627.5 SGR 407.4 S_3 485.1 ST 3613.5 SR 387.0 55 1544.7
RRT .2123 RRF .Z095 RTF .9_81 CRT .8622 CRS -.8360 CST -.9987
,_ to_40.0 _3 -.0010 R|3 .9881 LSA 3945.2 MSA 210.1 SSA 12.8
,_| r_28.0 s(_ _.1 THA .75 ELI 3628.9 EL2 195.2 ALF 5.29
LAUNO40ATE OEC 6 19_9 FLI(,HT TINE Z16.00 ARRIVAL OATE JUL 10 1969
HELIOCENTRIC CONIC OI$TANCE 5_N_.527
RL 147.38 LAL -.00 LCL 73.94 VL 27.615 GAL 8.63 AZL 86.61 _ 271.44 SNA 127.81 ECC .21311 INC 3.3948 Vl 30.229
RP 108.82 LAP -3._9 LOP 345,38 VP 37,4_ GAP 8.89 A21P 89,9| T)4. |43.90 TAP 55.33 RCA IOO.57 APO 155.05 V2 34.8Z5
RE 131.823 GL |6.98 GP .86 ZAL ]7.70 ZAP |59.97 £T$ 3.46 Z_E |,_'_.21 ETE 178.17 ZAC 99.47 ETC 166.53 CLP-159.99
PLANETCCENTRZC CONIC
C3 _0.632 VHL 5.535 OLA _0,75 RAL 3|.|9 RAO 6_._ VEL l_.3_ PTH _._2 VHP 6.296 OPA -.01 RAP 5.90 ECC 1.5041
LNCH AZMTH LNCH 7]1_ L-_T_N_ _ ]NJ LAT ZNJ _ ZNJ RT AS_ ZNJ AZNTH _NJ T]14_ PC) C$T T_N |NJ 2 LAT INJ 2 LONG
77.47 0 47 5 3_.9_ -_._ |_.|4 _7._4 64.87 | 5_ 8 3_6_.0 -21.58 156.77
102.53 4 7 12 3319.17 -18.3) |16.65 _7._3 64.86 5 2 31 2719.2 -21.56 109.28
77.47 O 47 5 3968.96 -18.35 164.14 £N_7.34 64.87 | 53 8 3363.0 -21.58 t56.77
102,53 4 7 |2 3319.J? -18,33 116.65 _7,33 64,86 5 Z 31 2719.2 -21.56 109.28
110.00 6 51 4| 2805.58 -L=_.B7 8Z.48 ZTZ.Z5 7_.56 7 38 _7 220_.6 -3|.97 73.89
110.O0 3 I 46 3524.54 "?.54 I_6.00 _| .|4 _dL56 4 0 30 29_4.5 -11.88 119.60
OIFFER1ENT|AL CORR_CT|C_LS NIO-CGURS_ EY_CUTIOI ACCURACY OR_ZT OETERN|NAT|ON ACCLMACY
TOE 3,0931TRA 4,_68_ 7C_-I.8150 8/MJ .7686 .q_T _97.Z _ 41|.4 ,T_3 448.9 ST 3603.8 SR 395.4 SS 1481.2
ROE .3814 RRA -.0605 RE3 .O810 F_U ,02740 RRT .2459 RRF .244_ RTF .9877 ERr .8619 C_$ -.836! CST -.9988
FOE 2.2759 FRA 3.7776 FC3 -.7745 8SP Z|855 $_ 6_09,8 I_ .0004 R|3 .9877 68A 39|0.5 MSA 213.0 SSA 12.7
80E 3.1171 BRA 4.5689 _C3 ! .8768 FSP -|636 S_| _98.0 _2 _19_.7 THA .87 ELl _6|9.9 EL2 199.6 ALF 5.42
LAUNCH CATE _E(. 6 J96_
HEL[OCENTRIC CON|(.
RL 147.38 LAL -,00
RP J08:79 LAP -3._9
RC 134.15_ GL 16.40
PLAN_TC_ENTR[C (.ONIC
¢_ 32.83! VHL 5.7_3
LNCH AZ_TH LN(H TII_[
78.26 0 57 2
1O1.74 4 5 3_
78.26 0 57 2
101.74 4 5 _1
1i0.00 7 0 31
110.00 3 1 19
rL_GH7 TZ_ 21_.00 ARR|VAL _ATE JUL 1_ 1969
0IFFERENTIAL CORRECTIONS
TOE 3.1660 TRA 4.8452
RCE ,4022 RRA -.0497
FOE 2.1397 FR_ 3.6655
90E 3.1914 8RA 4.8454
0|STANCE 602.204
LOL 75.94 VL 27.595 GAL 9.07 AZL 86.60 H(A _74.6J St4A 127.68 ECC .21929 [NC 3.4029 VI _0.229
LOP 548.56 VP 37.421 G_P 9.42 4ZP 89.7] TAL 143.09 TAP 5i.70 RCA 99.68 APO 155.68 v2 34.8]3
GP .82 ZAL 36.79 ZAP 161.60 ETS 3.65 ZAE 12i.61ETE 178,22 ZAC 100.98 ETC 166,53 (.LP-161.61
OLA 3(3,47 RAL 32.24 RAO 6568.3 VEL 12.418 PTH 2.24 VHP 6.608 0PA .59 RAP 7,32 ECC 1.5403
L-I TINE IN| LAT IN| LONG IN| RT ASC ;NJ A2"NTH IN| TINE PO C$T T|N IN| 2 LAT IN| 2 LONG
3962.16 -17.68 163.75 269.44 64.78 2 3 4 3362.2 -_O.93 156.42
3354.85 -17.67 119,00 269.44 64.77 5 I 33 2754.8 -_.92 111.67
3962.16 -17.68 163.75 269.44 64.78 2 3 4 3362.2 -_0.93 156.42
3354.85 -17.67 |19.00 269,44 64.77 5 I 33 2754.8 -_3.92 111.67
2607,76 -29.83 82.63 274.62 72.48 7 47 19 2207.8 -51.93 74.05
3557.25 -6._0 127.73 262.90 56,33 4 0 37 2957.2 -I0.69 121.38
MIO-COURS_ EY_CUTION ACCURAC_ ORBIT OETERNINATION ACCURACY
TC3-1.7544 8AU .7707 SGT 6757.4 _ 414.6 $G3 416.0 ST 3587,5 SR 402.6 55 1422.2
RC3 .0722 FAU .02376 RRT .2793 RRF ,2784 RTF .9874 CRT .8613 CR5 -.8360 CST -.9988
FC3-.6265 8SP 22152 .%6 6770.1R_3 .0018 R13 .9874 LSA 3874.0 MSA 215.5 SSA 12.6
8C3 1.7559 FSP -1517 SGI 6758.4 SG2 398.| THA .99 ELI 3604.2 EL2 _33,6 ALF 5.54
LAUNCH OATE OEC 6 1968 FLIGHT TINE _,00 ARRIVAL CATE JUL 14 1969
HELZOCENTRIC CONIC 01STANCE 607.8|8
RL 147.38 LAL -.00 LCL 73.94 VL 27.576 GAL 9.56 AZL 86.59 H(A _77.78 St4A 127.55 ECC .22601 IN( 3.4110 vl 30.2Z9
RP 108.77 L_P -3.38 LOP 351.73 VP 37.415 GAP 9.98 AZP 89,54 TAL 142.29 TAP 60.07 RCA 98.72 APO 156.37 V2 34.84!
RC 136.471 GL 15.80 GP .78 ZAL 35.87 ZAP 163.|6 ET$ 3.87 ZAE 121.06 ETE 178.28 ZAC 102.54 £TC 166,52 CLP-163.18
PLAN[TOCENTRIC CONIC
C3 35.309 VHL 5.942 _LA _.17 RAL 33,28 RAO 6568.4 VEL |2.517 PTH 2.27 VHP 6.938 0PA 1._2 RAP 8.79 ECC 1.5811
LN_.H AZMTH LN(H TIME L-| TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
79,14 1 7 44 3959.71 -|6.99 163.L:_ 271.59 64.69 2 13 44 3359.7 -_0.26 155.9_
100.86 4 3 16 3394.01 o16.97 I_I._ 271.58 64.66 4 59 50 2794.0 -20.24 114.29
79.14 1 7 44 3959.71 -16.99 163._2 271.59 64.69 _ 13 44 3359.7 -Z0.26 155.93
100.86 4 3 16 3394.01 -16.97 121.58 _71.58 64.68 4 59 50 2794.0 -20.24 114.29
110.00 7 9 21 2810.60 -29.77 82.83 277.05 72.37 7 56 12 2210.6 -31.89 74.27
I10.O0 3 0 49 359i-12 -5.02 129.52 264.69 56.14 4 0 40 2991.1 -9.44 123.21
0IFFER_NTIAL CCRR£CTION$ HIDoCCURSE.EXECUTION ACCURACY CR81T DETERNINATION A(.CURACY
T0E 3.2404 TRA 5.1405 TC5-1.629J BAU .7696 _T 68|0.2 _ 417.3 $_3 386.0 ST 3567.1 SR 408,4 SS 1367.9
ROE .4234 RRA -.0575 RE3 .0639 FAU .O2037 RRT .31_6 RI_ .3|24 RTF .9871 CRT .8606 C_S -.8358 CST -.9989
F_E 2.0172 FR4 3.5666 FC3 -.4994 85P 22400 S_ 6823.0 R_3 .0029 RI3 .987! LSA 3835.9 NSA 217.6 SSA 12.5
80£ 3.2679 _RA 5.]407 8C3 1.6304 FSP -1407 _1 68J|.5 _2 5_N_.4 THA 1.10 ELI 3584.4 EL_ 207.0 ALF 5.65
4OO
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69
LAUNCH DATE 0EC 7 1968
HEL IOEENTRIC CONIC
RL 147.36 LAL -.GO
RP 107.51 LAP 2.04
RC 82.065 GL 2,BO
PLANE TOCENTRX C CCNIC
C3 t98.983 VI4L 17.291
LNO4 AZNTH LNCH T|NE
90.00 6 1 43
go.oo 19 43 9
lOO.OO 7 26 21
100.0(3 Z1 ! 12
110.O0 8 42 7
110.(30 LPZ 1 56
FLIGHT T|ME 70.00 ARRIVAL CATE FEe 15 1969
DISTANCE 131.378
LOL 74,96 VL 16.450 GAL 26.45 AZL 86.Ti h_A
LOP 113.23 VP 30.631 GAP -48.77 AZP 87.42 TAL
GP -.10 ?AL 64.08 ?AP 33.26 ETS 178.69 7AE
38.J2 SMA 86.71 ECC .76856 INC 3.2851 vJ 30.233
171.03 rAP 209.35 RCA Z0.07 APO 153.35 V2 35.147
134.60 gig 187.02 ZAC 62.14 ETC 162.65 CLP 33.26
DLA 6.89 RAL _.92 RA0 6571.7 VIEL 20.501 PTH 3.17 VHP
L-I TINE INJ LAT INJ _ INJ RT A_ INJ AE14TH INJ TIME
3003.52 -27.97 96.69 275.74 8§.38 6 51 46
5217.12 26.35 234.46 _._ 79.23 21 10 6
2730.§4 -29.58 76.76 275.89 85.48 8 11 51
4965.32 27,93 215,60 268.34 70.90 22 23 58
2493.42 -33.9§ 39.15 276.28 85.73 9 23 40
4775.21 32.23 200.13 267.32 77.93 23 21 31
DIFFERENTIAL CORRECTIONS HID-COURSE
rOE -.8419 TRA-2.O417 TC3 -.1123 8AU .4311 _T 832.4
ROE-I.2190 RR_ .6050 RC3 -.0113 FAU .01161 RRT -.0257 RRF .OLd5
FOE .3751 FRA .7219 FC3 -.0336 8SP 2015 _ 947.9 _ .0004
BOE !.4815 _A 2.1_94 8C3 .1129 FSP -52 SGI 832.6 _ 453.t
LAUNC_ OATE OEC 7 1968 FLIGPIT TINE 72.00
H£LIC(gNTRIC CONIC 0|STA_E |348.973
RL 147,36 L_L -,00 L_. 74.96 VL 17,215 6AL 25,2_ AZL 86.70 HC4
E_ECUTION ACCURACY





RP 107.50 I.JP 2.19 LOP 116.48 VP 31.O53 GAP -46,58 AZP
RE 79.887 GL 3.10 GP -.10 ZAL 68.78 ZAP 31.75 ETS
PLAN[ TC([NTRI C CCNIC
C3 273.798 VIII. 16.547 OLA 7.69 RAt. 10.02 RAO 6571.6 VEL 19.877 PTH 3.13 VHP
Lh_.,14 A2"_TH Ll_.J.I Title L-I TIME INJ LAT INJ _ INJ RT ASC INJ A2NTPI ZNJ TINE
90.00 5 59 55 3018.03 -27.88 97.74 276,41 84.86 6 50 13
gO.O0 19 53 4Z 51_3.86 25.86 231.91 ;_8.63 78;04 21 20 3
100.00 7 24 58 2743.75 -29.51 ?7.73 276.37 84.97 8 10 42
1130.OO 21 11 21 4930.38 27.45 213.11 L_$8.25 77.68 21 33 31
110.00 8 41 _ 1503.75 -33,89 59.95 277.01 85.26 9 13 23
110.00 _2 11 9 4743.14 31,74 197.78 _7.|2 76.60 23 30 12
OlFFERIENTIAL CORRECTIONS NIO-{OI,.We-,E E_OJTI(_ ACQ,,IRACY
TDE -.8474 TRA-2.0_O'2 TC3 -.1201 BALI .4419 S_T 873.0 _ 498.7 _3 27.5
RDE-I .1805 RRA .5828 RC3 -.0128 FAU ,01166 RIRT -.0245 RRF .1_18 RW -.64_
FOE .3908 raA .r,_7 Fc3 -.o_9 8sP 2o94 s_ _.I RZ3 .mao e13 .s_o
BOE 1.4532 8RA 2.1411 6C3 .1207 FSP -57 ,f_J 873.1 _2 458.5 TH_ 178.98
87.53 T_L 1t'0.15 TAP
178.7"/' 2A_ 134.66 ETE
27.464 0PA -|5.78 RAP 329,90 ECC 5.9205








ST 346.1 SR 408.5 $S 341.3
(RT .?097 (RS .?800 (ST .9928
LSA 594.0 N$A 223.6 SSA 13.9
ELI 496.3 EL2 200.6 ALF 51,60
ARRIVAL 0ATE FEB 17 1969
88,19 EC£ .7417J INC 3.297D Vl _0.233
211.72 RCA Z2.78 APO 153.60 v2 35.251
187.46 ZAC 63.78 ETC 162.99 CLP 31.73
26.444 OPA -15.22 RAP 331.38 £CC 5.5060








,ST 364.5 SR 413.3 SS 357.3
CRT .7087 ORS .7809 CST .9925
L,T_ 615.1NSA 229,8 SSA 14.2
EL1 510.2 EL2 2108.4 ALF 50.04
L4UNCH OAT[ DEC 7 1968 FLIGHT TIME 74.00
HELIOCENTRIC CONIC
RL 147136 LAL -._
RP IO7.49 LAP 2.33
RC 77.721 GL 3.42
PLANETOCENTRIC CONIC
C3 Z_O.873 VHL 15.839
LNCH AZHTH LNCH TIM[
90.00 5 57 58
90.00 2'0 4 2
100.OO 7 23 25
100.00 21 21 16
110.00 8 41 E
I10.00 _ 20 8
ARRIVAL OATE FEB 19 1969
OISTANCE 142.684
L(_. 74.96 VL 17.932 GAL 24.10 AZL 86.69/'_A 44.82 Silk 89.69 ECC .71498 IN( 3,3073 VJ 30.233
LOP 119.73 VP 31.459 GAP -44.49 AZP 87.63 TAL 169.27 TAP 214,09 RCA 25.56 APo 153.83 V2 35.254
GP -.11 ZAL 61.52 ZAP 30.22 ET5 178.86 Z_E 134.79 £TE 187.92 ZAC 65.46 ETC 163.32 CLP 30.22
DLA 8.47 RAL 11.07 RAO 6571.5 VEL








TDE -.8579 TRA-2.0_34TC3 -.1288 8AU .4347
R_[-1.1419 RRA .3604 RC3 -.0144 FAU .01171
FOE .4067 FRA .7763 FC3 -.0404 8SP L_64
ED[ 1.4282 6RA 2.1574 8C3 .12_6 FSP -61
LAUNO40ATE OEC 7 1968
PI[LI_ENTRIC CONIC
RL 147.36 LAL -._
RP 107.48 LAP 2.47
RC 75.57| GL 3.75
PLANETOCENTRI( (_NIC
C3 229.949 VHL 15.164 DLA
LNCJ4 AZNTH LNCH T|NE L-! T|NE INJ L_T
90.00 5 55 49 3044.73 -27.71
90.00 ;713 14 8 5107.12 24,72
I00.00 7 21 41 2767.81 -_.35
100.00 Zl 30 57 4859.30 _.32
HO.OO B 40 13 2522.0J -33,78
110.00 _ 28 54 4677.86 30.62
OIFFER[NTIAL CCRR[CTIONS
TOE -.8217 TRA-2.0_93 TC3 -.12_ 8AU .4020
ROE-I.IO38 RRA .5369 RC3 -.0163 FAU .01202
FOE .4180 FRA .7993 FC3 -.O4_J 8.5P 3161
80[ 1.3761BRA 2.1282 8C3 .1308 FSP -76
19.292 PTH 3.10 VHP 25.460 DPA -14.63 RAP 333.28 ECC 5.1287
_NJ LONG INJ RT ASC INJ 42)47H _NJ Tf_ PO CS7 TIN INJ 2 LAT ZNJ Z LONG
98.74 276.97 84.36 6 48 29 2431.8 -28.29 90.11
229,37 _.52 76.88 21 29 46 4544,2 23.26 221.30
78.65 277.15 84.50 8 9 21 2156.2 -29.88 69.87
210.62 2_.10 76.47 22 42 51 4295.0 24.78 202.47
60.69 277.63 84.83 9 22 55 1913.3 -34.18 51.46
193._10 266.86 75.29 23 38 39 4110.7 28.87 186,98
NIO-OOUR_ EY_.CUTIONACCURA(_ ORBIT OETERt41NATION ACCURACY
SGT 918._ _ 463.4 ,5_3 29.8 ST 385.6 SiR 417.6 SS 374.1
RRT -.0_19 _ .OLd06 RTT -.6632 CRT .7088 CR$ .7819 CST .9925
SC_ 1028.6 _3 -.0011 R13 .6632 LSA 638.2 MSA 235.6 5SA 14.4
SGI 918.4 _ 463.2 THA 179.15 ELI 325.8 EL2 216.1ALF 48.21
FLIGHT TINE 76.00 ARRIVAL 0ATE FEB 21 1969
01STN_CE 148.498
LOL 74.96 VL 18.605 GAL 23.03 AZL 86.68 pICA 48.06 _IA 91.21 ECC .68850 INC 3.3165 Vt 30.233
LOP 122.97 VP 31.850 GAP -42.52 A2P 87.78 TAL 168.41 TAP 216,47 RCA 28.41 APO 154.01 V2 35,256
GP -.11 ZAL 60.33 ZAP _B.73 lrTS 178.94 ZAIE |35.01 ETE 188.40 ZAC 67.15 ETC 163.63 CLP 28.73
9.25 RAL 12.07 RAO 6571.3 VEL 18.742 PTH 3.06 VHP 24.509 OPA -14.03 RAP 354.98 ECC 4.7844
INJ LONG |NJ RT A_ |NJ A214TH |NJ TZH£ PC) C$T TIM INJ 2 LAT INJ Z LONG
99.67 277.42 83.90 6 46 33 2444.8 -28.26 91.05
Z_6.81 LP_8.34 75,73 21 39 15 4507.1 22.52 218.8_
79.50 277._. 84.05 8 7 48 2167.8 -29.86 ?0.74
_.13 _7.89 75.29 22 51 56 4259.3 24.04 _:_](3.08
61,36 278.14 84.43 922 J5 1922.0 -34.18 52.J4
193,02 2'_.55 74,00 23 46 52 4077.9 28.12 184.72
N|O-O3UENJ_ [_ECUTIOM ACCURACY ORBIT DETERMINATION ACCURACY
5GT 9_4.2 _ 467.6 SG3 32.0 ST 390.5 SR 421.6 53 386.9
RRT _.02<)9 _ ,O'_'_D RTT: -.6822 CRT .6981CR5 .7815 CST .9909
5G_ IO44.7 R_ .0032 RIJ .662_ LSA 649.2 HSA 241.4 $SA 14.4
86! 934.3 5G2 467.3 THA 178.86 ELI 529.8 £L2 222.5 ALF 48.14
401
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69_
LAUNCH DATE 0EC 7 ]96B FLIGHT TIMC 78,00 ARRIVAL OATE FEB 23 ]969
HtELIOEENTRIC CONIC
RL 147.36 LAL -.00 LCL 74.96 VL
RP 107.48 LAP 2.59 LOP ]26.22 VP
RC 73.439 GL 4,O8 GP -.I] ZAL
PLANETO(ENTRIC CONIC
C] Z10.887 VHL 14.5Z2 0LA 10.0J RAL
LN(.H AZHTH LNCH TIHE L-I T]I_
99.00 5 53 28 3057.05
90,00 £O Z4 4 5069,54
1(30.00 7 ]9 46 2778.74
100.00 21 40 27 4823.08
110.OO 8 39 ]5 25_O.0]
]10.OO 22 37 28 4644.58
D|FFERENTIAL CORRECTIONS
TOE -.8450 TRA-2,0942 TC3 -.]408 BAU .400_
R02-1.0649 _A .5J41 RE3 -.0]82 rAU .0]204
FOE .4365 FRA .8294 FC3 -.0494 BSP 2847
BOE J.3594 eRA 2.J564 BE3 .]420 FSP -79
D|$TANC[ ]54.419
]9.237 G4L 22.0] AZL 86.68 HE4
32.225 GAP -40,64 AZP 87.92 TAt.
59.18 ZAP 27.26 ET$ ]79.02 ZAE
51.31 5NA 92.73 ECC .6624l INC 3.3248 Vl 50.233
167.55 TAP 218.86 RCA 31.31 4PO ]54.16 V2 35.238
13§.32 ET[ ]88.91 ZAC 68.87 ETC 163.92 CLP 27,26
J3,02 RA0 6571.2 V[L I8,226 PTH 3.02 VHP 23.590 DPA -J3.41
IN] LAT IN] LONG IN] RT A_ IN] AZNTH |NJ TINE PO CST TIM
-27.61 100.56 277.77 83.47 6 44 25 2457.0
24.07 224.25 268.12 74.6| 21 48 33 4469.3
-29.27 B0.31 277.99 83.64 8 6 4 2J78.7
25,67 205.64 267.62 74.J3 23 0 5l 4223.1
-33.73 61.98 278,55 8_07 9 21 25 1930.0
29.97 190.65 2645.18 72.73 23 54 32 4044.6
RAP 336.70 ECC 4.4707








ST 4J7.9 SR 424.? $$ 405.7
(RT .7017 CRS .783| CST .9913
LSA 677.2 MSA 246.5 SSA 14.7
ELl 549.6 EL_ 230.| ALF 45.65
NID-EOURSE EXECUTION ACCURAO'
SGT 991.1 _ 470;9 S_;3 34.6
RRI" -.02_8 _ .0_95 RTF -.6986
S_ ]097.3 R_3 3019 RJ3 .6986
SG| 99l .2 _ 470.7 THA J79.J6
LAUNO4 DATE DEC 7 1968 FLIGHT TINE _.00 ARRZVAL 0ATE fEB 25 J969
HELJ_ENTRIC CONIC
RL 147.36 LAL -.00
RP ]07.48 LAP 2.7]
RC 71 .3Z8 GL 4.44
PLANIETOCENTRZ( CON|C
C3 193.463 _ 13.gO9
LN(.H A_t4TH LNCH TIM_
99.00 55056
99.00 20 33 48
100.00 7 17 39
]0(9.00 21 49 46
110.00 8 38 3
110.00 22 43 49
OISTANCE 160.433
LCL 74.96 VL 19.829 GAL 21.05 A2'L 86.67 H(JL 54,36 SNA 94.26 ECC .63678 IN( 3.3323 VJ 30.233
LOP ]29.47 VP 32.583 GAP -38.85 AZP 88.07 TAL 166..71 TAP L_Z1.27 RCA 34.24 APO I34.28 Vg 35.259
GP -,12 ZAL 58.09 ZAP 25.82 ETS |79.10 Z_E 135.71 ETE 189.45 ZAC 70,61 ETC 164.20 CLP 25.82
oLA 10.76 eAL 13._Z RA06571.1 VEL17.74Z PT, 2.9e VNP_.700 0PA-1_.77 ,AP 3_.43 ECC41i_40
L-_ T|ME IN] L.AT IN] _ IN] RT ASC |NJ AZNTH |NJ TINE PO EST TIN IN] 2 LAT _NJ 2 LONG
X}68.63 -27.52 ]01,40 278.02 83.06 6 42 4 2468.6 -28.20 92.B0
5031.44 23._5 _|,_J 267,8_ 7_._| 2J 57 39 44_1.4 L_.87 21_,90
2788.95 -29.19 81.05 278.25 83.23 8 4 8 2188.9 -_9.82 72.3J
4786.36 24._ 20_.|4 _7,_0 73.00 23 9 3_ 4186,4 22.40 195.28
2537.23 -33.67 62.54 278.85 83,74 9 20 22 1937.2 -34.J 7 53.33
4610.83 29.26 I88._B _65.76 71.48 24 2 40 4010.8 26.45 1_0.22
CR_|T 0ETERNIN_TION ACCURACY
ST 439;2 t,R 427.3 SS 4Z3.]
CRT ,7009 CRS .7842 EST .9910
LSA 700.8 NSA 23],2 S_A ]4.9
EL] 36fl.J EL2 236,9 ALF 43.88
0_FFER_NTIAL O_dI_.CTIONS
T0E -,8491 TRA-2,IogJ TC3 -._485 8AU ._t877
R02-1.0264 RRA .4999 RE3 -.0204 FAU .012J8
FOE .4534 FRA .8379 FC3 -.0545 BSP 3000
_OE 1.332] BRA 2.1655 Be3 ,1499 FSP -86
H!D-COLJR._E EXECUT|ON ACCURACY
SGT 1036.9 _ 473.6 SG3 37.4
RRT -.0219RRF .0179 RIT: -.71_[_
,S_ J139.9 R23 .0019 Rl_--,7t50
SGJ 10_6.9 _2 47_.3 THA 179._8
LAUNCH O4TE 0EC 7 1968 FL|GHT TINE 82.00 ARR_V4L GATE FEB 27 1969
HELIO_[NTR|C C(_NIC
R_ ]47.36 L4L -,00
RP |O7.48 LAP 2.83
RC 69.24] 6L 4.80
PLANETOCENTR|C CONIC
C3 |77.542 VHL ]3.324
LNr-..H AZMTH LN_H TINE
90.00 3 48 10
90.00 20 43 22
100.00 7 15 20
100.00 21 58 53
110.[70 8 36 44
I;o.oo _ _ ss
.OISTANEE 166,536
LCI.. 74,96 VL L_0.386 GAL 20.14 AZL 86,66 HCA
LOP 132,72 VP _2.9_5 GkP -37.15 AZP 88.22 TAL
GP -.12 Z4L 57.05 ZAP 24.38 ETS ]79,18 ZJE
57.8] S_ 95.18 EC( .6]170 INC 3.3394 Vl 30.233
]65.89 T4P 223.69 RCA 37.19 APO 154.37 V2 35.259
136.20 ETE 190.02 ZAC 72.36 ETC ]64.47 CLP 24,38
0LA 11.5] RAL 14.77 RAO 6570.9 VEL 17.288 PTH 2.95 VHP 21.838 0PA -12.1I R4P 340.]7 ECC 3.92]9
LL| TII,_. IN] LAT IN] LONG _NJ RT A_ IN] AZMTH IN] TINE PO CST TIN _NJ 2 L4T IN] 2 LONG
3079.37 -27.43 102.18 278.16 82.67 6 39 30 2479.6 -28,16 93.59
4992.76 22.58 219.12 267,50 72.45 22 6 34 4392.8 ]9.97 2]1.42
2798.47 -29.11 81.75 278.40 82.89 B ] 58 2198.5 -29.79 73.O1
4749.09 24.20 200.64 266.93 7].89 23 18 2 4149.] 2].49 ]92.88
2543.73 °33.63 163_04 _79.04 83.45 9 I9 8 1943.7 -34.17 53.84
4576..59 28.50 185.90 265.29 70.27 24 ]_ ]5 3976,6 25.54 ]77.97
CRBIT DETERMINATioN ACCUR4C_
ST 461.9 SR 429.2 SS 441.2
CRT .7005 CRS .7854 CST .9998
LSA 725.7 HS4 255,5 554 JS.l
EL] 58].7 EL2 243,2 ALF 42.0_
OIFFERF.NT_AL _$ NIO-CC_RSE EXECUTION ACCURACY
TOE -.8544 TR4-2.1238 TC3 -.1564 BAU .375J ,%T 1083.0 SGR 475.6 S_3 40.4
ROE -.9879 RRA ,4676 RC3 -.0227 FAU .01234 RRT -.0194 RRF .0]59 R7F -.7307
FOE .4709 FRA .8871 FC3 °.0602 BSP 3136 S_ 1184.7 /_3 ,0016 RJ_ .7307
]._061BRA 2.1747 BE3 .]380 FSP -94 S_1 1085.| _G2 475.§ THA 179.40
LAUN(,H DATE DEC 7 1968 FLIGHT TIN[ 84.00 ARRIVAL _ATE MAR 1 1969
HELZOCENTR_C CONIC
147.36 LAL -.00
RP ]O7.48 LAP 2.93
RE 67.]84 GL 3.18
PL4NETO_ENTR_C CCNIC
C3 162.978 VHL ]2.766
LNOq A2'NTH LN(J-I TIME
99,00 5 45 Ii
99.00 _ 52 46
|00.00 7 12 47
]00.00 22 7 50
110.00 8 33 11
110.00 23 I 56
OISTANCE J72,721
LGL 74.96 VL 20.908 GAL 19.26 AZL 86.65
LOP 135,97 VP 33,250 GAP °35,52 AZP 88,38 TAL
GP -.13 ZAL 36.06 ZAP L>2.97 ETS 179.26 Z_
61.06 S_4A 97.30 ECC .58723 IN<: 3.3459 vl _0.233
165.08 TAP 226.14 RCA 40.J6 APO 154.43 V2 35.258
J36.79 ETE J99,63 ZAC 74.14 ETC ]64.72 CLP 22.97
OLA 12.25 RAL 13.58 RAO 6570,8 VEL 16.861 PTH 2,9J VHP 2I.O04 DPA -]|,44 R4P 34J.9]
Lol TIHE ZNJ LAT IN] _ |NJ RT A_. IN] AZNTH _NJ TINE PO CST TIM IN] Z LAT
_089.89 -27.34 102.93 278,20 8_,3J 6 36 4I 2489.9 -28.12
4933,47 2].73 216.54 267.1] 71.41 22 13 19 4353.5 19.01
2807._4 -29.03 82.40 278.45 82.56 7 59 35 2L_37.3 -29.76
471|,26 23,37 19_,13 266,5! 70,B! 23 26 21 4]11.3 Z0.54
2549.33 -33.58 6_.49 279.12 83.19 9 17 41 1949.5 -34.]6
4541.83 27.68 183.53 2_.77 69.09 24 17 38 394].8 24.58
OIFFER_NTIAL CCIRR_CTION_
TOE -.8594 TRA-2.1371 TC3 -.1642 BAU .3619
ROE -.9496 RRA ,4443 RE3 -.0252 FAU .O1_52
F0E .4891FRA .9170 FE3 °.0663 BSP 32g0










ST 485.4 _R 430,6 55 459,8
CRT .7004 CRS ,7867 CST .9905
LSA 75].6 MS4 259.3 SSA 15.2
ELI 599.2 EL2 249.0 4LF 40.13
NID-CCURSE EXECUTION ACCURACY
,SGT 1134.8 SGR 476.9 SG3 43.6
RRT -.0166 RRF .01_ RTF °.7457
S_ 1230,9 6_3 .0014 RI3 .7437
_G1 1134,8 S_2 476.8 THA 179.52
402
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH CATE DEC 7 1968 FLIGHT TIME 86.00 ARRIVAL CATE MAR 3 1969
HELIOCENTRIC CONIC
RL |47.36 LAL -.00 LOL 74.96 VL
RP I07.46 LAP 3.02 LOP J39.22 VP
RC 65.159 GL 5.57 GP -.13 ZAL
PLANETOCENTRIC CONIC
C3 J49.65J VHL |Z.233
LNCH AZMTH LNCH TIME
90.00 5 4! 57
90.00 21 2 O
I(30.OO 7 lO I
JO0.O0 22 16 37
II0.OO B 33 25
IJ0.0O 23 9 43
DIFFERENTIAL CORRECTIONS
TDE -.8622 TRA-Z,I47D TO3 -.1712 BAU .347D
ROE -.9116 RRA .42|1RC3 -.0278 FAU .D1275
FOE .5079 FRA .9474 FC3 -.0737 8SP 3503
BOE 1.2548 BRA 2,1879 8C3 .1735 FSP -ll2
DISTANCE 176.982
21.398 GAL 18.43 AZL 86.65 HCA 64,30 S_A 98.80 ECC .56341 INC 3.3521 Vl 30.233
33.559 GAP -33.96 AZP 88.55 TAL 164.30 TAP 228.60 RCA 43.13 APO I54.46 V2 55.257
55.13 ZAP 21.57 ETS 179.34 ZAE 137.48 ETE 191.29 ZAC 75.92 ETC 164.96 CLP 21.57
CLA 12.98 RAL 16.33 RAO 6570.6 VEL 16.461 PTH 2.87 VHP 20.196 0PA -10.76 RAP 343.65 ECC 3.4629
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3099.67 -27.25 103.63 278.13 81.97 6 33 37 2499.7 -28.08 95.06
4913.34 20.86 213.94 266.67 70.4I 22 23 54 4313.5 18.00 206,44
2815.62 -28.96 83.00 278,40 82.25 7 56 57 2215.6 -29.73 74.29
4672.82 22.49 195.61 266,03 69.77 23 34 30 4072.8 19.53 ISB.O7
2554.66 -33.54 63.88 279.09 82.96 9 16 D 1954.7 -34.15 54.69
4506.54 26.79 181.17 264.20 67.93 24 24 49 3906.5 23.56 173.50
WI0oCOJR_E EXECUTION ACCURACY ORBIT OETERNINATION 4CCURACY
5GT 1184.7 _ 477.4 5G3 47.0 ST 509.0 5R 431.3 SS 478.7
RRT -.0140 _ .Dill RTF o.7602 CRT .7000 CRS .7882 CST .99O2
SGe 1277.2 R23 ,0016 R13 .7602 L$A 777.9 MSA 262.6 SSA 15.4
,S_I 1184.7 ,S_2 477.3 THA 179.62 EL1 616.8 EL2 254.2 ALF 38.3J
LAUN_ DATE DEC 7 l_ FLIG_qT TINE 88.00 ARRIVAL DATE MAR 5 J969
HELIOCENTRIC CONIC DISTANCE JBS.3J4
RL 147.36 LAL -.(30 LOL 74.96 VL 21 .B_ GAL 17.63 AZL 86.64 HC_ 67.55 SMA I00.28 ECC .54030 INC 3.3579 VJ 30.233
RP 107.49 LAP 3,10 LOP J42.47 VP 33.852 GAP -32,47 AZP _.72 TAL J63.53 TAP 23l .09 RCA 46.10 APO I54.47 V2 35.254
RC 63.173 GL 9.97 GP -.14 ZAL 54.25 ZAP _3.18 ETS 179.4l ZAE 138.28 ETE J91.99 ZAC 77.72 ETC 165.J6 CLP 20.18
PLAMETOCENTRIC CONIC
C3 137.455 VHL 11.724 DLA 13.70 RAL J7,O_ RA0 6_70.5 VlE:L 16.087 PTH 2.83 VHP 19.412 DPA -IO.O6 RAP 345.40 ECC 3.2622
LNO-_ AZNTH LNO-I TIME L-I TINE INJ LAT INJ LONG INJ RT A_ INJ AZN_H INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 5 38 28 3108.94 -27.16 IO4,29 277.96 81.65 6 30 17 2508.9 -28.03 95.7_
90.00 2111 7 4872.93 19.9l 211.34 266.18 69.44 22 32 20 4272.9 16.94 203.93
IO0.O0 7 7 l 2823.36 -28.89 83.57 278.24 8|.96 7 54 4 2223.4 -29.70 74.86
100,00 L_ 25 15 4633.75 21.55 193.09 _5.§2 68.77 23 42 29 4033.8 18.47 185.65
lJO.OO 8 31 27 2559.18 -33.50 64.2] 278.96 82.76 9 J4 6 1959.2 -34.14 55.05
liD.DO 23 J7 19 44?0.70 25._ 178.80 263,60 66.82 24 31 49 3870.7 22.49 171.26
DIFFERENTIAL C..CRRIECTICN$ NID-C.OUR_E EXECUTION ACCURACY ORBIT 0ETERMIN_TION ACCURACY
TDE -.8682 TRA-2.I_3 TC3 -,1788 8#_J °3333 SGT J2_.7 S_R 4Tr,l ,_(;3 50.8 ST 535.0 SR 431.3 55 498.7
ROE -.8738 RRA .3900 RC3 -,0307 FAU ,Ol_ RRT -.0IDI R_ r .0080 RTF -,7739 CRT .7006 CRS .7899 CST .9900
FOE .5279 FRA .9790 FC3 -,O818 BSP 3653 S_ J327.4 _ .0012 Rl3 .7739 LSA 806.5 MSA 265.2 SSA 15.9
BOE 1.23J8 _A 2.1947 8C3 .1814 F_P -IL_'_ SGI 1238.7 SG2 477.1 THA I79,74 ELl 636.7 EL2 258.6 ALF 36.39
LAUNCH DATE DEC 7 1968 FLIGHT TIME 90.00 ARRIVAL DATE MAR 7 1969
HELIOCENTRIC CONIC
RL 147.36 L4L -.00 LOL 74.96 VL
RP |07.50 LAP 3.18 LOP 145.72 VP
RC 61.231GL 6.39 GP -.14 ZAL
PLAN£TOCENTRIC CONIC
C3 126.290 WL ll.23S
LNCH AZMTH LNCH TIME
90.00 5 34 42
9O.0O 21 2O 6
1OO.00 7 3 45
I0O.0O 22 33 44
ltD.(X) 8 29 15
110.00 23 24 44
DIFFERENTIAL CORRECTIONS
TOE -.8717 TRA-2.1652 TC3 -.1852 8A4J .3179
ROE -.8365 RRA .37fl2 R£3 -.D338 FAU .01327
FOE .5486 FRA l,Oll3 FC3 -.0909 8SP 3873
BOE 1.2081BRA 2.1975 _3 .J_g3 FSP -134
LAUNCH {)ATE DEC 7 J968
DISTANCE 191.710
22.290 GAL 16.87 AZL 86.64 PiCA 70.80 SMA 101.75 ECC .5179I INC 3.3634 Vl 50.233
34.129 GAP -31.D4 AZP 88.89 TAL 162.80 TAP 233.59 RCA 49.05 APO 154.45 V2 35.25!
53.42 ZAP 18.79 ETS 179.47 ZAE 139.19 ETE 192.75 ZAC 79.53 ETC J65.39 CLP J_.79
DLA J4,42 RAL 17.69 RAO 6570.3 VEL 15.736 PTH 2.79 VHP 18.653 DPA -9.34 RAP 347.15 ECC 3.0784
L-| TIME ZNJ LAT |NJ LONG INJ RT ASC INJ A2_4TH INJ TIME PO CST TIM |NJ Z LAT INJ 2 LONG
3117._0 -27.07 104.92 277.68 81.35 6 26 40 2517.8 -27.99 96.3_
4831.62 18.90 Z08.73 265.63 68.52 22 40 38 4231.6 J5.82 20J.42
2830.61 -28.82 84.10 277.98 81.69 7 50 56 2230.6 -29.67 75.39
4394.04 20.55 190.57 264.95 67.80 23 50 18 3994.0 17.36 183.23
2563.12 -33.46 64.53 278.73 82.58 9 II 58 1963.1 -34.13 55.35
4434.30 24.86 176.44 26_.95 65.74 24 38 39 3834.3 21.37 169.03
MI0-CCURS_ [XECUTION-ACCURACY ORBIT DETERNINATION ACCURACY
SGT 1292.3 SC_ 476.1 SG3 54.9 ST 560.9 SR 430.6 SS 519.2
RRT -,0065 RRF .0046 RTF -.7871 CRT .7010 CRS .7916 CST .9898
1377.2 R_3 .0013 RI3 .7871 LSA 835.4 MSA 267.3 SSA _5.7
S(,| 1292.3 SG2 476.l THA I79.84 ELI 656,7 EL2 262.3 ALF 34.56
FL|(_T TIME 92.0O A/_IVAL 0ATE MAR 9 1969
HELIOCENTRIC CONIC
RL 147.36 LAL -.0O LOL 74.96 VL
RP 107.51 LAP 3.24 LOP 148.98 VP
RC 59.338 GL 6.83 GP -.I5 ZAL
PLANE TOCENTR l C CONIC
C3 116.D69 VHL 1D.774 OLA J5.13 RAL
LNCH ATNTH LNCH TIME L-I TINE INJ I._T
9O.0O 5 30 39 3126.30 -_6.98
90.00 21 28 59 4789.58 17.84
10O.00 7 0 I3 2837.45 -28.79
100.(30 22 42 6 4553.r_5 19.49
llO.OO 8 26 48 2566.34 -33.43
lJO.0o 23 32 O 4397.34 23._0
DIFFERENTIAL CORRECTIONS
TDE -,87_7 TRA-2,I?09 TC3 -.19|3 _ .3(_3
ROll -.7995 RRA .35_6 RE3 o.0371 FAU .01358
FOE .5705 FRA 1.O447 FC3 -.JOl3 BSP 4087
80£ 1.1858 BRA 2.1893 BE3 .1948 FSP -146
OISTAI_E l_.J_
22.699 GAL J6,J3 AZL 86.63 HC,.A 74.04 ,SNA 103.19 ECC .49629 IN<: 3.3687 VI 30.233
34.391 GAP -29.67 AlP 89,07 TAL 162.09 TAP 236.13 RCA 51.98 APO 154.40 V2 35.248
52.6_ ZAP J7.42 ET5 J79,53 Z_E 140.22 £TE 193,57 ZAC 81.34 ETC 165.59 CLP 17.42
18.29 RAO 65?0.2 VlEL 15.408 PTH 2,75 VHP 17.917 OPA -8.62 RAP 348.90 ECC 2.9102
INJ LONG INJ RT A,S_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
105.53 277.31 81.05 6 22 45 2526.3 -27.94 97,00
206.11 26§.08 67.64 22 48 48 4189.6 14.65 198.88
84.59 277.62 81,44 7 47 3I 2237.5 -29.63 75.90
188.04 264.35 66.87 23 57 59 3953.7 16.J9 J_O.80
64.80 278.40 82.43 9 9 35 1966,5 -34.12 55.62
174.09 262._ 64.7l 24 45 17 3797.3 20._O 166.80
MID-C_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT J348.0 SGR 474.3 SG3 59.3 ST 588.0 SR 429.2 5s 540.5
RRT -.00_ RRIr .0007 RTF -.7996 CRT .7019 CRS .7937 CST .9896
J429.0 R_3 ,0013 RI3 .7996 LSA 865.9 MSA 268.7 SS4 _5.8
5GI ]348,O SG2 474.3 THA 179.95 ELI 678.0 EL2 265.! ALF 32.74
403
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH DATE DEC 7 I_B
HELIOC[N TRI C CONIC
RL 147.36 LAL -.00
RP 107.52 LAP 3,29
RC 57.5D1 GL 7.28
PLANE TOCENTRIC CONIC
E3 106.713 VHL 10,3_O
LNCH AZMTH LNCH T[14E
90.00 5 26 18
90.00 21 37 45
lOO.OO 6 56 24
100.00 22 5O 20
110.00 8 24 7
110.OO 23 39 6
FLIGHT TIl,_ 94.00 ARRIVAL O4TE NAR II 1969
DISTANCE 204.675
LOL 74.96 VL 23.075 GAL 15.43 AZL 86.63 PICA 77.29 StAA 104.61 ECC .47544 IN( 3.3739 Vl 30.233
LOP 152.23 VP 34.639 GAP -28.35 AZP 89.26 TAL 161.40 TAP 238.69 RCA 54.87 kPO 154.34 V2 35.243
GP -.16 2AL 51.94 ZAP 16.06 FTS 179.57 ZAE 141.38 ETE 194,47 ZAC 63.17 ETC 165.76 CLP 16.06
DLA 15,84 RAL 18.85 RAD 6570.0 VEL 15.101 PTH 2.72 VHP 17.203 OPA -7.B9 RAP 350.65 ECC 2.7562
L-I TINE |NJ LAT |NJ LONG INJ RT A,_ ZNJ A214TH INJ T[I_ PO CST T|N |NJ 2 LAT INJ 2 LONG
5134.55 -26.89 106.J2 276.64 80.77 6 IB 32 2f13d.6 -27.B9 97.59
4746.79 16,71 203.48 264.47 66.80 22 56 52 4146.8 13.43 196.34
2843.96 -28.6_ 85.07 Z77.16 81.20 7 43 48 2244.0 -29.60 76.38
4512.62 18.57 185._ 263.70 66.00 24 5 35 3912.6 14.97 178.56
2569.51 -5_-.4| 65.02 277.96 82.30 9 6 57 1969.5 -54.11 55.85
'4359,83 22.69 171.75 261.54 65.7?. 24 51 46 5759.8 18.98 164,58
DI ¢IrER1FNT I AL COE_R[C T IONS
T(_E -.8_ 7RA-2.1747 TC5 -.1_66 BAU .2864
ROE -.7631 RRA .5304 RE5 -.0405 FAU .01595
FOE .5939 FRA 1 .0794 IrE5 -.1150 8SP 4513
BO£ 1.1647 8RA 2.1_ eC5 .2008 FSP -160
MID-COURSE ,EXECUTION ACCUR4CY ORBIT OETEI_4INATION ACCURACY
,%T 1405.4 ,S_ 471.6 SG5 64.1 ST 616.5 SR 4_7.1 6S 562._
RRT .(_ _ -.0D57 RTF -.8115 CRT .7032 CRS .7959 CST .989"
•%6 1482.4 R23 -.00J3 R13 -.81J5 LSA 897.9 NSA 269.4 SSA 15.9
,f_J |405.4 SG2 47J,6 THA .06 EL1 700.6 EL.2 267.1 ALF 30.96
LALW.J_ DATE DEC 7 1968 IrLIO4T TIE 96,00 ARRIVAL DATE NAR 13 1969
PIEL IOCENTRZ C CONIC
RL J47.36 LAL -.00
RP 107.54 LAP 3.33
RC 55,726 GL 7,75
PLAN£ TOCEN TR I C CONIC
C3 96,15O VHL 9.207 DLA
LNCH A2_4TH LNEH TINE L-I TIN[ INJ LAT
gO.O0 5 21 36 5142.64 -2_.80
90.00 2t 46 27 4?05.24 15.52
100.00 6 52 27 2850,22 -28,62
10_,00 22 58 _ 44"/'0.20 |1._0
110.00 e z1 10 2572,10 -53.38
110.00 23 46 4 4321.78 21.53
OlFFE_NTIAL ECRRE/TIONS
TDE -,8869 TRA-2,ITgO TC5 -,20LPZ BAU .2716
ROE -.7272 RRA .3086 R<3 -.0442 FAU .0143|
FOE .6190 FRA 1.1157 rE5 -.121S2 B_P 4482
BOE 1.1469 BRA 2.2008 _3 .2070 FSP -175
OISTM¢CE 211.235
LOL 74.96 VL 25.45| GAL 14.76 AZL B6.62 _ 80.53 SMA 105.99 ECC .45538 IN( 3.3789 VI 30.235
LOP 155.48 VP 34,872 GAP -27.08 AZP 89,44 TAL J60.75 TAP 241._ RCA 57.72 APO 154.25 V2 35.238
GP -.16 ZAL 51.28 ZAP 14.70 ET$ 179.60 ZAE 142.66 ETE 195.46 ZAC 84.99 ETC 165.93 ELP 14.70
16.54 RAL 19.35 RAO 6569.9 VEL
|NJ LO_ INJ
106.69 _76.27 dO.50 6 1_ 59
200,83 _5.82 66.02 25 4 51
85.52 276.61 80,97 7 39 47
18_.96 263.03 65.J7 24 12 59
65,_ 277,43 82.18 9 4 5
169.41 L_,dO.79 62.78 24 58 5
_IO-(.CURS£ EXECUTION ACCURAO'
_,T 1466,9 ,S_a2 468.2 SG3 69.3
RRT .OOB7 _ -.0088 RTF -.P227
S_ 1559.8 R23 -.0008 R13 -.8227
SGI |466.9 ._2 4_,2 THA .18
14.815 PTH 2.C_ VHP 16.512 OPA -7.15 RAP 352.40 ECC 2.6153
RT A84_ |NJ AZI4TH |NJ T|N_ PO _$T T|M |NJ 2 LAT ZNJ 2 LONG
2542.6 -27.84 _.18
4103.2 12.15 193.78





ST 647.1 SR 424.3 SS 586.5
CRT .7056 CRS .7984 CST .9893
LSA 932,7 NSA 269.4 SSA 16.O
ELI 7_5.9 EL_ 26_.D ALl:" 29,1B
LALJN(H DATE DEC 7 1968
HELIO(ENTRIC CONIC
RL 147.36 LAL -.00
RP 107.56 LAP 3.36
RE 54.O21GL 8.23
PL_I_TO_ENTRIC CONIC
E3 90.313 VHL 9.505
LNCH ATMTH LN(HTIN_
90.00 5 16 34
20.00 21 55 6
100.00 6 47 5]
100.00 23 6 30
110.00 8 17 58
110.00 23 52 52
FLIGHT TII4E 98.00 4RRIVAL DATE N_R 15 1969
DISTANCE 217.834
LOt. 74.96 VL 25.765 GAL 14.11 AZL 86.62 HEA 83,78 ,T_A 107.34 ECC .43612 IN(: 3.3838 VJ 3D.233
LOP 158.72 VP 35.091 G4P *25.86 AZP 69.65 TAL 160.13 TAP 243.90 RE4 60.55 APO 154.15 v| 35.Z37
GP -.17 ZAL 50.67 ZAP 15.34 ETS 179.61ZAE 144,07 ETE 1_N5.56 7_( 86.82 ETC J66.08 CLP 13.34
OLA !7.24 RAL 19.80 RAD 6569.8 VEL 14.548 PTH 2.64 VHP 15.6410PA -6.40 RAP 354.14 ECC Z.4863
L-] T_I_ IN| LAT _NJ LONG IN| RT 46C IN| A2'I4TH _NJ T|NE PO EST T|N |NJ 2 LAT _NJ 2 LONE
5150,69 -26.71 107.26 275.62 80.23 6 9 5 2550.7 -27.79 98.76
4658.90 14.28 198.17 265,14 65.28 25 12 45 4058.9 J0.82 191.19
2856.32 -28.55 8fl,96 275.96 80.74 7 35 27 LP_56.5 -29.53 77.29
4428.5O 15.97 180,4"1 262.32 64.39 24 20 18 3828.5 12.39 I73.45
2574.57 -33.36 65.39 276,8J 82.08 9 0 52 1974.4 -54.10 56.23
4283.21 20.51 167.0_ 260.00 61.89 25 4 16 3683.2 16.59 160.15
OIFFERENTZ4L _CTION$
TOE -.8919 TRA-2.IT_O TE3 -._060 BI_J .2554
ROE -.6919 RRk .2873 RE3 -.0460 FAU .01475
FOE .6456 FR4 1.1533 rE3 -.1414 _SP 4709
BOE 1.128_ 8R_ 2.1979 BE3 .2115 FSP -191
NIO-COURSE E_EEUTION ACCURACY ORBIT DETERMINATION 4CCURAO"
SGT 1527.9 _ 465,9 5G5 75.0 ST 677.9 5R 420.7 SS 6|1.O
RRT .0149 _R_ -,0|44 RTI c" -,8334 CRT ,7079 CRS ._12 CST .989!
SGB 1596.8 _5 -.0007 RI5 -.8534 L,_ 9_B.2 N.S_ 268.7 SSA J6.1
SG| |527,9 SG2 465.9 THA .29 ELI 75l .5 ELi? 268.1 4L_" _7.51
LAUNCH DATE DEC 7 1968 FLIGHT TIME J00.O0 ARriVAL 0ATE MAR 1 7 J969
DISTANCE 224,474
LOL 74,96 VL 24,078 GAL 13,49 AZL 86,6J _ 87,02 SNA 108.6_ ECE ,41764 IN( 3.5686 Vl 3_.233
LOP 16J .97 VP 55._97 GAP -24.68 42_ 89.82 TAL 159.54 TAP 246.56 RCA 63.28 APO 154.03 v2 35.22_
GP -.18 ZAL 50,12 Z_P |J,_l_ £T5 179.59 ZAE J45.61 £TE 197.79 ZAC 88.65 ETC 166.21 CLP J|.gP,
H_LIOCENTRIC CONIC
RL 147,36 LAL -.00
RP 107,38 LAP 3,_
RE 52.393 GL 8,75
I:_AN_T_ENTR]C CONIC
C3 83.145 V/.IL 9.118
LNO'I A2"NTH LNC.H T|NE
90.00 5 11 9
20.00 _ 3 42
100.00 6 43 5
100.00 25 14 27
110.O0 8 14 29
110.O_ 0 5 29
OLd 17,93 RAL 20._ RN) 65C_3.6 VEL








TOE -,8975 TRA-2.1T/_ TC5 -,2087 _AU .2391
ROE -.6375 RRA .2665 RE5 -.05L=0 IrAU .01524
FOE .6742 FRA 1.1926 IrE3 -.1_6 8,%° 4939
BOE 1.1123 BRA 2,1933 BE3 .2151 FSP -209
14.3(]0 PTH 2.60 VHP
IN| LONG RT AS(: IN| 42MTH
107.84 274.87 79.95 6 3 48
195,_0 262.43 64.61 23 _0 35
86.40 275.23 _,52 7 30 47
177.86 26|.56 63.67 24 27 33
65.55 276.10 81.99 6 57 25
164.76 259.ZD 61.06 1 14 13
NI0-O3UR_ E_¢ECUTION ACCC_ACv
S6T 1590.6 SGR 458.9 SC.5 Pl .2
RRT ,0218 RRF -,O206 RIT -.8436
•_ |65_,5 R_3 -.0006 R|3 -.8456
S_1 1590.6 SG2 458.7 THA .39
15.|9! DPA -5.65 RAP 355.88 ECC _.36P4








ST 710.0 SR 416.4 S5 636.8
CRT .7108 CRS .8042 CST .989U
LSA 1005.6 MS4 267.3 5SA J6.Z
ELI 778.5 EL2 267.] ALF ?5.90
404
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69
LAUN(H OAT[ DE( 7 1968 FLIGHT TIN[ 102.00 ARRIVAL 0ATE MAR 19 1969
Ht[LIOC[NTRIC CONIC
RL 147.36 LAL -.00
RP 107.6G LAP 3.39
RC 50.852 GL 9.25
PLANETO(ENTRIC CONIC
C3 76.589 VHI. B.752
LNCH AZMTH LNCH TIM[ L-I TIME _ INJ LAY
90.00 5 5 21 3167.13 -26.3I
gO.OO 22 12 16 4567.82 11.68
10(3.00 6 37 57 2868.50 -28.41
I00.00 23 _ 21 4341.68 13.34
110.00 B 10 42 2578.32 -33.32
110.00 0 10 2 4204.63 17.72
0IFFERENTIAL CORf_CTIONLS
TOE -.90_ TRA-2.1724 TC3 -.2IOO _AU ._"_'_5
R_E -.6234 _A .2463 RC3 -.0561F/a,I .01578
FOE .7049 FRA 1.2338 FC3 -.1784 _ 5|82
BOE 1.0972 8Rk 2.1864 23 .2173 FSP -LP'Z9
OISTANC£ 231.147
LC¢ 74.96 VL 24.371 GAL 12.90 AZL 86.61HCA 90.26 SNA 109.93 ECC .39996 IN( 3.3935
LOP 165.22 VP 35.49(3 GAP -23.55 AZP 90.02 TAL 158.98 TAP 249.24 RCA 65._b6 APO 153.90
GP -.19 ZAL 49.63 ZAP 1_62_TS t79.53 ZAE 147.29 ETE 199.16 ZAC 90.48 ETC 166.33






INJ LONG INJ RT A,SC INJ AZHTH INJ TIN[ PO CST T1N INJ 2 LAT INJ 2 LONG
108.43 274.04 79.67 5 58 B 2567.1 -27.67 99.95
|92.80 261.70 63.99 23 28 24 3967.8 B.03 183.96
66.84 274.41 60.30 7 25 46 2268.5 -29.46 78.19
173.30 _gO.B2 63.00 24 34 43 37A1.7 9.62 168.49
65.70 275.31 BJ.gl B 53 40 1976.3 -34.08 56.54
162.A6 25B._ 60.28 I 20 6 3604,6 |3.63 155.73
NI0-GOUR_E EXECUTION ACCURACY DIGIT DETERNII_TION ACCURACY
SGT |654.4 SGR 453.0 SG3 88.0 5T 743.1 SR A11.3 SS 663.9
RRT ,0293 RRF -.0_274 RTF -.8532 CRT .7141CRS .8075 CST .9890
SC_ 1715.3 _3 -.OIX)4 RJ3 -.8532 LSA |044.8 NSA 265.2 SSA 16.3
_| J654.5 _,R 452.8 THA .50 ELI B06.9 EI.2 265.2 ALF 24.37
LAUNCH DATE DEC 7 1968 FL|G_T TINE 104.00 ARRIVAL DATE MAR 21 1969
HELIOCENTRIC CONIC
RL 147.36 I._L -.00
RP 107.62 LAP 3.39
RC 49.4O5 C4. 9.78
PLAME TOCENTRI C C(:_IJ C
C3 70.597 VHL 8.402
LNOI AZNTH INCH TIME
90.00 4 59 7
90.OO ZZ20 52
I00.00 6 32 27
lO0.O0 23 30 IZ
110.00 8 6 38
110.00 0 16 27
0 IFFERIENTIAL C_I_EC T IONS
TOE -.9090 TRA-2.J_, TC3 -._ _U ._|
ROE -.5903 RRA .2267 _3 -.O60] FAU .0J638
FOE .7382 FRA 1.2772 FC3 -._009 _qP 5420
BOE I .0838 BRA 2.1780 8C3 .2|83 F_P -25I
OISTANCE237.849
LOL 74.96 Vt. 24.645 GAL 12.33 AZl. 86.60H01 93.50 SMA JlI.lZ ECC .38507 INC 3.3983 Vt 50.233
LOP 1_.46 VP 35.672 GAP -L_Z.45 AZlP 90.21T/_.. I_.46 TAP 25l._H_ RCA 6_.58 APO 153.76 V2 35.211
GP -.20 ZAL 49.19 ZAP 9._6 _TS |79.42 ZA_ J4_.I0 ET[ _00.77 ZAC 92.50 ETC J66.44 CLP 9.25
DLA J9.51RAL 20.84 RAO 6§_.4 MEL |3.B55 PTH 2,53 VHP 13.950 DPA -4.14 RAP 359.35 ECC 2.16|8
L-I TINE INJ tAT INJ _ INJ RT A$_ INJ A2NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3175.81 -26.41 109.0,1 273.12 79.38 5 52 2 Z575.B -27.60 10_.56
4521.05 10.21 IgO.09 L_0.94 63.A4 23 36 13 _1:0 6.56 183.31
2874.8| -28.34 87.29 273.5_ _.07 720 LP_ L:_74.B -29.42 78.66
4297._ 11.96 J72.73 L_O.03 62.40 _4 41 49 3697.3 8.17 165.99
2_10.17 -33.31 65.64 274.44 81.82 8 49 38 1980.2 -34.08 56.68
4164.6_ 16.36 IE0.16 257.5J 59.56 J 25 52 3564.7 }2.19 155.53
NiO-COUR_ EXECUTION ACCURACY ORBIT OETERNINATION ACCLMACY
5(;7 1720.1SGA_ 446.3 SG3 95.4 ST 777.7 SR A05.6 55 692.5
I_RT .0377 RRF -.0351RTF -.8623 CRT .7181CRS .8111CST .9889
1777.0 R25 -.0002 RJ3 -.8623 LSA 1086.2 NSA 262.4 SSA 16.3
S_I 1720.2 ._G2 445.9 THA .60 ELI 8_7.0 [L2 _62.3 ALF 22.91
LAUNCH OATE DEC 7 1968 FLIGHT TII_ 106.00 ARRIVAL DATE MAR 23 1969
HELIOCENTRIC CONIC
RL 147.36 LAL -.00 L(X. 74.96 VL
RP 107.65 LAP 3.38 LOP 171.71 VP
RE 48.064 GL 10.33 GP -.22 Z_L
PLANETOCENTRIC CONIC
C3 65.122 VHL 8.070 OLA 20.00 RAL
LNO4 AZNTH LN_H TIN[ L-I TIME " INJ L_T
90.00 4 52 25 3185.0I -Z6.29
g_._ _ 20 _ 4473.42 8.75
IOO.OO 6 26 33 2681.44 -28.26
I00.00 23 38 2 4252.20 10.52
110.00 8 2 14 2382.07 -33._
110.00 0 22 46 4124.35 14.95
DIFFERENTIAL CCRt_ECTIONS
TDIE -.9155 TRA-2.I 574 TO3 -.2078 BAU .1894
ROE -.558! RRA .2077 RC5 -.0646 F,_J .01705
FOE .7743 FRA 1.3229 rE3 -.2267 _SP 5666
60£ 1.0722 BR_ 2.1673 8C3 .2J76 FSP -275
LAUNCH DATE DEC 7 1968
DISTANCE 24A.576
24.902 GkL 11.78 AZL 86.60 HCA 96,74 SNA 11_,37 ECC .36696 INC 3.4032 VJ 30.733
35.841 GAP -21.40 AZP _0.40 TAL 157.97 TAP 254.71RCA 71.13 APO 153.60 V2 35.202
A8.82 Z_P 7.89 ETS 179.22 ZAE 151.04 ETE 202.61 ZAC 94.11ETC 166.53 CLP 7.88
21.09 RA0 6569.2 VEL 13.656 PTH 2.50 VHP 13.358 OPA -3.39 RAP 1.04 ECC 2.O717
INJ LONG INJ RT A_ INJ _ZtATH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG
109.69 272.13 79.08 5 45 30 2565.0 -27.53 101.24
187.36 260.17 62.96 23 44 3 _73.4 5.05 180.62
87.77 272.54 79.85 7 IA 35 2281.4 -29.38 79.14
170.15 259.23 61.86 24 48 54 3652.2 6.68 I63.47
65._ 273.49 8J.74 8 45 17 1982.1 -54.07 "56.83
157.88 256.65 58.90 1 31 30 3524.4 10.72 151.33
NI0-O3URSE EXECUTION ACCURACY _IT 0ETERtAINATION ACCURACY
SG7 1786.6 SGR 4_.8 ,%3 105.5 ST 813.5 5R 399.0 SS 722.9
RRT .0469 RRF -.0434 RTF -.8709 CRT .7226 CRS .8150 CST .9890
SG8 I939.7 _ .0000 R13 -.8709 LSA 1129.7 _SA 258.9 SSA 16.4
SGI |786.7 SG2 438.3 THA .70 ELI 868.4 EL_ Z58.4 ALF 21.52
FLIGHT TIME 108.00 ARRIVAL DATE MAR 25 1969
HELIOCENTRIC CONIC
RL 147.36 LAL -.00
RP 107.68 LAP 3.36
RC 46.839 GL IO.gO
PLAMETOCEHTRIC CONIC
C3 60.123 _ 7.754 DLA 20.69 _ 2|:27 RAO 6569.1 VEL
LNO4 A2"NTH LNCH TINE L-I TINE INJ LAT
90.00 4 45 13 3194.9J -_.16
90.00 L_Z 38 II 4424.9J 7.23
IO0.O0 6 Pn 14 2888.52 -_B.J8
IO0.OO 23 45 5I A20_.53 9.05
110.00 7 57 32 2584.12 -33.27
110.00 0 ?-8 58 4083.69 I3.5I
DIFFERENTIAL C.O_IQ[CTICNS
TOE -.9LPZ5 TRA-2.I465 TC3 -.204_ _IU .1731
RC_ -.5267 RRA .1894 RC3 -.0690 FAU .01779
FOE .8138 FRA 1.3715 FC3 -.2561BSP 5911
8OE 1.0622 BRA 2.1548 E4:3 .2153 FSP -301
DISTANCE 251.323
LCL 74.96 VI. 23.141 GAL I1.26 _ZL 86.59 HC_
LOP 174.95 VP 35.999 GAP -20,38 AZP 60.59 TAL
GP -.23 ZAL 48.49 Z_P 6.51ETS 178.87 ZAE
IN( 3.4081 vJ ]0.233
APO 153.43 V2 35.194
[TO 166.60 CLP 6.50
99.98 SNA 113.52 ECC .3516!
157.53 TAP 257.50 RCA 73.60
J53.I1ETE L_04.77 ZAC 95.91
13.471PTH 2.46 VHP 12.785 DPA -_.63 RAP 2.74 £CC J.9895
INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ _ LONG
110.39 271.06 78.75 5 38 28 2594.9 -27.45 101.96
184.59 259.38 62.55 23 51 56 38_A.9 3.50 177.90
_._ 271._0 79.58 7 8 23 2288.5 -29.35 79.67
167.57 258.4l 61.39 24 55 58 _O6.5 5.16 160.94
66.I4 272.48 8J.65 8 40 36 1984.1 -34.06 56.99
155.61 255.77 58.50 1 37 2 3483.7 9.22 149.14
MIO-C(X_S_ EXECUTION ACCURACY ORBIT 0£TERNINATION ACCURAC_
SGT 1854.5 _ 430.4 SG3 112.4 ST 850.5 SR 391.8 SS 755.1
RRT .0_70 RRF -.0527 RTF -.8?9(3 CRT .7277 ORS .8192 CST .9890
SC_ 19(33.8 R_3 .0005 RI3 -.879_ LSk 1175.6 HSA _5A.7 5SA 16.4
5G1 I854.7 SG2 4_9.7 THA .60 ELl 901.5 EL2 253.5 ALF ZO.20
405
JPL TM 33-E_9 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH DATE DEC 7 1968
HELIOCENTRIC CONZC
RL 147o36 LAL -.00
RP 107.71 LAP 3.32
RE 49.742 GL J_.48
PLANETOC£NTRIC C(:_IIC
C3 55.560 VHL 7.454
LNCH AZI4TH LNCH TIME
90.00 4 37 30
90.00 22 46 59
100.OO 6 13 29
100.00 23 53 4Z
110.00 7 52 3O
I10.OO O 35 5
FLIGHT TINE 110.00 ARRIVAL DATE
0I STANCE 258.087
LCX. 74.96 VL 25.365 GAL 10.76 AZL 86.59 PlEA 10].21 StIA 114.6] ECC .33702 IN( 3.4131 Vl 50.233
LOP 178.19 VP 36.147 GAP -19.40 AZP g0.TB TAL 157.12 TAP 260.33 RCA 76.00 APO 153.26 V2 35.184
GP -.25 7AL 48.23 ZAP 5.i7 ETS 178.24 ZAE 155.28 ETE Z07.36 ZAC 97,70 ETC 166.66 CLP 5.11
DLA 21.37 RAL _J .41 RAO 6569.0 VEL 13.301 PTH 2.43 VHP |2.229 DPA -1.89 RAP 4.43 ECC 1.9144
L-| TIN[ |NJ LAT IN] LONG |NJ RT A$C IN] ATNTH _NJ TIN[ PO CST T|M IN] 2 LAT IN] 7 LONG
3_5.72 -26.01 IJJ.J4 L_9,93 78.40 ] 30 55 L:_05.7 -27.35 102.73
4375.4] ].67 181.80 258.59 62.21 2] 59 55 3775.3 I .91 175.14
2896.23 -20.08 88.83 270.39 79.30 7 1 45 2296,2 -29.27 80.23
4160.18 1.52 164.97 25_.58 60.98 25 3 2 3560.2 3.60 158.38
2586.42 -33.25 66.32 271.40 8t.35 8 35 37 1986.4 -34.06 57.17
4042.75 12.03 J53.36 25A.88 57.76 i 42 28 3442.8 7.69 146.95
NAR 27 J969
0ZFFER1ENTIAL CORRECTIONS
TOE -.9502 TRA-2.1331 TC3 -.1977 BAU .1566
ROE -.4962 RRA .1718 RC3 -.0133 FALl .0186l
FOE .8569 FRA 1.4230 FC3 -._g(X) 8SP 6156
1.0343 eRA 2.1400 I_:3 ._108 ¢SP -330
_.ALWpH OAT£ D_C 7 J_
/-IELIOCENTRJC CONIC
RL 147.36 LAL -.00
Re 101.74 L_P 3.28
Re 44.782 GL 12.08
PLANETOCENTRIC CONIC
C3 31.,100 VlK. 7.|69
LNCH A214TH LNCH TIN[
90.00 4 29 Jl
$0.00 2"4 55 58
100.00 6 6 14
100.00 0 3 31
110.00 Y 41 8
110.00 0 411
OIFFER£NTJAL CCR_ECTIONS
TOE -.9384 TRA-2.1179 TC3 -,|89| 8AU ,1404
ROE -.4667 RRA .1550 RE3 -.OTt6 F)4J .019_
roe .9043 FRA 1.41S2 re3 -._ 8SP 6400
BOE _.04_O eRA 2.12_ BE3 ._4A FSP -_
HI0-(_UR_ £XECUTZON ACCURACY CR_IT 0£TERMINATION ACCURACY
S(,T 1923.0 S_R 421.3 S(;] 122.2 ST 889.0 SR 383.8 S] 789,4
RRT .0E82 _ -.0628 RTF -.8861 CRT .7335 CRS .8237 CST .9891
1968.1 R23 .01307 RI3 -.8867 LSA 1224.0 MSA 249.8 SSA 16.4
$G| 1_'23.3 _ 4_.] THA .90 ELI 936.1 EI.2 247.7 ALF 18.95
FLIQ.IT TINE |12.00 ARRIVAL DATE MAR 29 1969
DISTANCE L_4.863
LOL 74.9_ VL 25.574 GAL IO.2B AZL 86._ Pk_ 106.44 SNA 115.69 ECC .32316 INC ].4187 V! 30.233
LOP 191.43 VP 36.284 GAP -18.45 AZP g0.97 TAL 156.75 TAP 263.19 RCA 78._0 APO 153.08 V2 35.174
GP -.26 ZAL 48.02 ZAP _.71 ET$ 1t?.03 ZAI[ _57.]_ [TE 210.50 ZAC 99.48 ETC 166.71 CLP 3.70
OLA L_.05 RAL 21.49 RA0 65_,9 VEL 13.|44 PTH 2,40 VHP 11.692 OPA -I.15 RAP 6.10 ECC 1.8459
L-J TZl4E _NJ LAT JNJ LONG ZNJ RT AS(: ZNJ A2_4TH IN] T_N_ PO C]T TIN ;NJ 2 LAT IN] 2 LONG
3217.66 -25.8§ lI_.g_ 168.73 78.01 5 22 49 2617.7 -27.24 10].59
4324.99 4.0_ 178.96 257.79 61.95 24 8 3 3725.0 .26 172.32
2904.70 -2'7.97 89.44 _9.22 79.00 6 54 39 2504.7 -29.20 80.85
41_3.|8 $,_I_ |_.35 256.T5 60.65 J 14 4 3513.2 2.01 155.80
2_69.O6 -33.2'2 66.5_ 270.27 81.43 6 _0 17 I989.1 -34.05 57.]7
400|.38 10.53 1_1.12 2_3.98 51.29 I 47 49 3401.6 6.14 144.77
N|D-COURSlE E_CUTICIN ACCURACY (31_IT OETERNIN_TION ACCURAC_
_GT J992.7 SGR 4Jl.5 Sro3 133.0 ST 926.8 SR 375.J S$ $26.0
RRT .O_03RRF o.0739 RTF o.8939 CRT .7399 CRS .8286 CST .9893
_B Z034.7 R_3 ,0011RJ] -.8939 LSA 1275.0 MSA 744.4 SSA J6.4
SGI |_93.0 SG2 410.1 THA .99 ELI 972.2 EL2 241.1 ALF 17.76
LAUNCH DATE DEC 7 1968
HELIOCENTRIC CONIC
RL 147.]6 LAL -o00
RP 107.77 LAP 3.22
RC 43.971 GL 12,69
PLAME TOCENTRI C CONIC
C3 4T,60_ VHL 6.900
LNCH AZNTH LN_H TI_
90.00 4 20 13
90.00 23 5 9
I00.00 5 58 30
I00.00 0 13 30
110.00 7 41 25
110.OO 0 47 5
FLIGHT TII._ 114.00 ARRIVAL DATE H4R 31 1969
01STANEE 271.649
LOt. 74.96 VL 2].769 GAL 9.63 AZL 86.58 PICA 109.68"_A 116.71 ECC .31003 INC 3.4235 Vl 50.253
LOP 184.67 VP 36.412 GAP -17.54 AZP 91.15 TAL 156.42 TAP 266.09 RC_ 80.5] APO 152.90 VZ 35.164
GP -.28 ZAL 47.86 ZAP 2.29 ETS 174.11ZkE 159.83 ETE 214.40 ZAC 101.23 ETC 166.74 (LP 2.28
DLA L:_'_.72 RAL








TOE -.9473 TRA-2.IO04 TO3 -.1180 8AU .1246
_£ -.4381 _A .1_9 RC3 -.0817 rkU .0_053
FOE .9565 FRA 1.]372 FC3 -.3734 85P 6642
602 1.0437 eR_ 2.1050 8C3 .1958 FGP -398
LA_ O_TE DEC 7 1_o8.
HELIOCENTRIC CONIC
RL 147.36 LAL -.00
RP 107.80 LAP 3.16
RE 4].319 GL 13.32
PLAN_TOC_NTR!C CON|C
C3 44,155 _ 6.645
LNCH A2_HTH LN(.J.I TINE
50.00 4 10 33
gO.O0 23 14 39
I00.00 5 50 12
100.O0 0 21 37
110.00 7 35 20
110.(30 0 32 58
OIFFERENTIAL CCR_CTION5
TOE -.9573 TRA-2.080? TC3 -.|640 _ .1092
ROE -.4104 RRA .123_ RE3 -.0836 FAU .02166
FOE 1.0141FRA 1.6007 FC3 -.4246 8_ 6812
_0[ 1.0416 eRA 2.0844 8C3 .1850 F_P -437
21.52 RA0 6]68.8 VEL 12.999 PTH 2.37 VHP 11.111 0PA -.42 RAP 7.75 ECC 1.7855
IN] LCI_ |NJ RT ASC IN] A2'NTH IN] T_NC PO EST TIN IN] 2 LAT IN] 2 LONG
112.91 2£7.47 77.59 5 14 4 2631.0 -2T.11 104.5_
176.08 237.0(] 61.18 24_16 23 3673.4 -1.39 169.45
90.11 _1.99 78.67 6_47 4 2314.1 -29.13 81.54
159.71 255.91 60.40 1 21 16 3465.5 ,39 153.18
_.7] 269.08 81.50 8 24 37 1992.2 -34.03 57.62
148.gO 253.07 56.88 I 53 5 ]360.2 4.58 |41.60
N_O-COI,)RSE [)_CUT[ON ACCURACY CReIT DETERMINATION ACCURACY
SGT 2062.7 S_R 400.8 5G3 144.9 ST 969.9 SR 365.7 S5 865,1
RRT .09_ RRF -.0_60 RIT -.9007 CRT .7468 ORS .8337 CST .9895
Sr_ 2101.3 _3 .0016 R13 -.9007 LSA 1328.$ HSA 2_8.5 SSA 16.4
•_,1 _063.0 _ 399.0 THA 1.08 ELI 1009.9 EL2 23].6 kLF 16.64
FLIGHT TIME J16,00 ARRIVAL DATE APR 2 1969
OIST_NCE 278.440
LCL 74.96 VL 25.931 G_L 9.40 A21.. 86._7 HOl
LOP 187.90 VP _.530 GAP -16.65 AZP 91.34 T_.
GP -.30 ZAL 41.16 ZAP ,68 ET$ J61.01 2/_
112.91SMA 117.68 ECC .29761 INC 3.4291 Vl ]0.233
156.12 TAP 269.03 RCA 82.66 APO 152.71 v2 35.153
162.12 ETE 219.34 ZAC 102.96 ETC 166.76 CLP ,83
OL_ 23.39 R_L 21.50 R/K) 6568.7 V1EL 12.863 PTH 2.34 VHP 10.667 OPA .50 RAP 9.58 ECC 1.7267
L-J T_I,E JNJ I.AT ZNJ _ IN] RT AS( ZNJ AZNTH _NJ T_N_ PO C]T TIN IN] 2 LAT _NJ 2 LONG
]_46.03 -25.43 113,95 " 266.15 71,11 5 4 39 2646.1 -26.95 105.62
4L>'_0.35 .?O 173.13 236.21 61.69 24 25 0 _20.5 -3.09 166,50
29_4.71 -27.70 90.87 L_.71 78.50 6 38 57 2324.7 -29.04 82.32
40i7.12 2.73 |57.05 25_.08 60.22 I 28 34 3417.1 -1.25 150.53
L_$95,81 -33,J5 67.03 _7.83 81.14 8 18 _6 199].8 -34,02 57,90
3918.79 7.45 146._ 252,17 56.54 1-58 17 3318.8 3.00 140.43
MIO-C(_UR_I_ _ECUT|ON ACCURACY ORBIT DETERMINATICN 4CEURACY
S_T 2133.1 SGR _9.5 $¢,3 138.0 ST 1012.6 SR 355.6 SS 906.9
RRT .|0_2 RRF -.0991RTT -.g071 CRT .7545 ERS .8192 EST .9897
2168.3 R_3 .0024 RI3 -.gO71 LSA 1385.7 HSA 231.9 SSA J6.4
SC,I 2133.5 S_2 387.1 THA 1.17 ELl 1049.] EL2 225.2 ALF 15.5B
406
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69_
LAUNCH CATE CEC T 1968 FLIGHT TIME 118.00 ARRIVAL CAT[ APR 4 1969
HELIOCENTRIC CC_IC
RL 14T.36 LAL -.00 LOL 74.96 VL
RP 107.84 LAP 3.08 LOP 191.|3 VP
RC 4?.634 GL 13.97 GP -,33 ZAL
PLANE TOCENTRIC CC_|C
C3 41.DIZ VHL 6.404 0LA 24.06 RAL
LNCH AZMTH LNCH T|M_ L-J TIM_
90.00 4 0 2 3263,22
90.00 23 24 34 4166,16
tOO.DO 9 41ZO 2936,66
JDO.O0 0 29 54 3967,96
110.00 7 28 54 2600.10
110.OO O 58 49 3877.28
OIFFERENTIAL C_RECTJONS
TOE -.9655 YRA-2.0577 TC3 -.I459 8AU .D938
R0£ -.3837 RRA .1092 RE3 -.0893 FAU .0Z291
FOE 1.0779 FRA 1,6692 FC3 -.4836 85P 7136
B0E 1.0389 eRA 2.0606 8C3 .1711FSP -481
01STANCE 285.234
26.120 GAL 8.98 AZL 86.57 HCA
36.640 GAP -I5.79 aZP 91.51 TAL
47.72 ZAP .73 £TS 28.30 ZA£
116.I3 SMA I|8,61 ECC .28587 INC 3.4349 Vl 30.233
155.87 TAP 272,01 RCA 84.70 APO 152.52 V2 35.141
164.33 ETE 225,71ZAC 104.66 ETC 166.76 CLP -.65
21.42 RAO 6568.6 VEL 12.743 PTH 2.32 VHP 10.179 DPA 1.00 RAP 10.98 ECC 1.6730
IN| LAT IN| LONG IN| RT ASC |NJ AZMTH IN| T|NE PC) CST TIM IN| 2 LAT |NJ 2 LONG
-25.16 I15.I4 264.78 76.57 4 54 26 2663.2 -_6.77 106.84
-I.05 170.09 255.43 61.70 24 34 0 3566.2 -4.83 163.45
-27.53 91.71 265.38 77.88 6 }0 16 2536.7 -28.93 83.19
I.D7 154.35 ?54.25 60.17 ! 36 2 3368.D -?.9l ]47.83
-33.10 67.36 ?66.58 80.95 8 12 14 2000.1 -34.00 58.23
5.89 144.49 251.76 56.27 2 3 26 3277.3 1.41 138.26
CRBIT DETERMINATION ACCURACY
ST 1054.5 SR 344.8 $5 951.8
CRT .7622 CRS ,8449 CST .9899
LSA 1444.? MSA 225,3 SSA J6.3
ELl 1088.2 EL2 216.3 ALF 14.58
MIO-CC_JRSE EXECUTION ACCURACY
5GT 2201.4 SGR 377.3 $G3 172.6
RRT .123(3 RRF -.1132 RTF -.9132
5GB 2233,5 R_3 .0025 RJ3 -,9J37
SGI 7201.9 5G? 374.4 THA ].24
LAUNCH OATE DEC 7 1968 FLIGHT TIME IL_.O0 ARRIVAL OATE APR 6 1969
HELIC_ENTRIC CONIC 01STANCE 292.029
RL 147.36 LAL -,OO LOL 74,96 VL 26.778 GAL 8.59 AZL 86.56 _ 119,36 5NA 119.49 ECC .77480
RP 107.87 LAP 3.00 LOP 194.36 VP 36.741 GAP -I4.97 AZP 91.69 TAL 155.66 TAP 275.02 RCA 86,66
RC 42.524 GL 14.67 GP -.36 ZAL 47.73 ZAP ?.19 ETS 10.92 ZAE I66.35 EYE 234.01ZAC 106.33
PLANETOCENTRIC CONIC
C3 38.156 VHL 6.177 OLA ?4.72 RAL ?|.30 RAD 6560.5 VEL |?.630 PTH 2.29 VHP 9.707 OPA 1_6_
LNCH AZMTH LNCH TIE L-I TIE INJ LAT INJ LONG INJ RT ASC INJ AZ_4TH INJ TIE 1:%0 CST TIM
90.00 3 48 35 3283.03 -74.84 J16.50 ?63.35 75,96 4 43 18 ?683.0
90.00 23 35 2 4109,88 -?.8T 166.95 ?54.68 61.62 24 43 3? 3509.9
100.00 5 31 48 2950.23 -27.34 92.67 264.01 77,41 6 ZO 58 ?350.2
lO0.OO O 38 Z6 3917.97 -.63 151.60 ?53.44 60.11 1 43 44 3317.9
l]O.OO 7 ?? 6 7605.15 -33.05 67.74 ?65.78 80.73 8 5 31 2005.?
|]0.00 ] 4 37 3835.75 4,31 142.30 250,36 56.06 2 8 33 3235.8
IN(; 3.44|0 Vl 30.233
APO 152.33 V? 35.129
ETC 166.75 CLP -2.16
OIFFERENTIAL CQRRECTIONS
TOE -.9765 TRA-Z.0338 TC3 -.JES! 8AU .0794
ROE -.3580 RRA .0956 RE3 -.0926 FAU .02450
FOE 1.1490 FRA 1.7434 FC3 -.5515 85P 7375
• 80£ Z.O4OO BRA _.0360 8C3 .1556 FSP -529
NIO-CCtJRSE EXECUTION ACCURACY
SGT 7271.0 SGR 364.5 SG3 188.7
RRT .J399 RRF -.1284 RTF -.9189
7300.1 R_3 .0034 R13 -.9189
$G1 ?771.6 SG? 360.8 THA 1.32
RAP |Z.56 ECC 1.6279








St 1099.3 SIR 335.4 SS 1000.0
CRT .7709 CRS .8509 CST .9903
LSA 1507.3 MSA 218.0 SSA 16.2
ELl 1130.1 EL? 206.6 ALF |3.6Z
FLIGHT TIME J??.DOLAUNCH CATE CEC 7 1968 ARRIVAL DATE XPR B 1969
H[L[C_ENTRIC CLINIC _| sTANcE 298.8L_
RL 147.36 LAL -.DD LOL 74.96 VL 26.424 GAL 8,27 AZL 86.55 HCA 122.58 SMA 170.35 ECC .76439 INC 3,4475 vJ 30.?33
RP 107,91 LAP Z.90 LOP ]97.59 VP 36.834 GAP -14,17 AZP 91.66 TAL 155.49 TAP 278.07 RCA 88.51 APO ]52.14 V_ 35.117
RE 4?,392 GL 15.?9 GP -.39 ZAL 47.78 ZAP 3,72 ETS 7.60 ZAE 168.05 ETE 244,79 ZAC |07.96 ETC 166.73 CLP -3,70
PLANE TOCENTRIC CONIC
C3 35.561 VHL 5.963 OLA 25.38 RAL ZI.I3 RAD 65_.4 VEL 12.527 PTH 2.27 VHP 9,751 DPA 2,34 RAP 14.11 ECC 1.5852
LNCH AZMTH LNCH TIME L-] TIME IN| LAT IN| LONG IN| RT ASC IN| AZHTH IN| TIME PO CST TEN IN| 2 LAT IN| 2 LONG
90.00 3 35 57 3306.ZD -74.45 I18,09 26J.86 75.26 4 31 3 2706.2 -76.24 109.88
90.00 23 46 17 4051.12 -4.75 163.66 253.96 6Z.05 24 53 48 345],1 -8.45 ]56.94
100.00 5 21 33 2965.73 -27.10 93.77 262.59 76,88 6 10 59 2365.7 -28.64 85.30
lO0.O0 0 47 17 3866.82 -2.36 148.80 Z5Z.64 60.19 1 51 44 3266.8 -6,31 142.24
1]0.OO ? 14 55 2611.05 -32.98 68.19 263.95 80.47 7 58 26 2011.0 -33,95 59.08
IlO.O0 l 10 ?5 3794.27 Z.73 140.13 249.47 55.91 ? 13 39 3194.3 -1.76 135.93
DIFFERENTIAL COWRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY
TCE -.9868 TRA-?.OO73 TC3 -.IDO7 8AU .0660 SGT 2338.9 5_R 351 .0 SG3 L_06.6 ST " i|44.E 5R 52i.3 SS 1051.7
ROE -.3332 RRA .0828 RE3 -.O954 FAU .07586 RRT .1574 RRF -.1447 RTF -,9242 CRT .7798 CRS .8571 CST ,9906
FOE 1.22_ FRA ].8240 FC3 -.6297 8SP 7609 SG8 7365.1 R23 3041 R13 -.9242 LSA 1572.8 MSA 210.6 SSA 16.1
80E 1.0416 8RA 2.009(3 BE3 .1387 FSP -584 5Gl 2339.5 SG2 346.5 THA |.38 ELI 1172.1 EL2 196.3 ALF 12.71
LAUNCH OA TE OEC 7 1968 FLIGHT TINE 174.D0 ARRIVAL CAT? A PR 10 1969
HELICCENTRIC CONIC
RL 147.36 LAL -.Of]
RP ]07,95 LAP 2._0
RC 42.442 GL 15.97
PLANE TCCENTRIC CONIC
C3 33._O6 VHL 5.767
LNCH AZMTH LNCH TIME
90.00 3 21 49
90.00 0 2 34
IOO.DO 5 10 29
[00.00 0 56 35
110.00 T 7 21
110.OO 1 |6 12
OISTANCE 305.606
LCL 74.96 VL ?6.560 GAL 7.86 AZL 86.55 HC& 125,80 SHA
LOP 200.81 VP 36.920 GAP -I5.39 AZP 92.02 TAL 155.35 TAP
GP -.43 ZAL 47.89 ZAP 5.50 ET5 6.29 ZAE 169,_4 ETE
121.12 ECC .25A58 INC 3.4545 Vl 30.233
281,15 RCA 90,28 APO 151.95 v2 35.105
?58.20 ZAC 109.55 ETC 166.69 CLP -5.29
OLA ?6.03 RAL 20.90 RAO 6568.3 VEL 12.433 PTH 2.25 VHP 8.810 OPA ?.98 RAP ]5.61
L-I TIH_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT
3333.86 -23.96 119.97 260.3? 74.44 A i7 23 : 2733.9 -25.87
3988,88 -6.7? I60.15 ?53.29 67.43 ] 9 3 3388.9 -10,37
?983.57 -26.82 95.0? ?61.14 76.28 6 0 12 2383,6 -28.44
3814.4I -4.13 145,91 251.87 _3.37 2 0 10 3214,4 -8.04
?6J7.88 -32,9J 6_.71 762,6I 80,17 7 50 59 L_17,9 -33.9J
375?.86 1.15 137,97 248.58 55.83 2 18 45 3|52.9 -3.34
DIFFERENTIAL COWRECTIOINS
TOE -.9954 TRA-1,9763 TC3 -.O704 8AU ,0535
ROE -.3093 RRA .07|0 RE3 -.0978 FAU .O2764
rOE 1.3154 FRA 1.9110 FC3 -,7207 8SP 789?





5GT 740J.8 SGR 336.6 SG3 2?6.5
RRT .1752 RRF -.1614 RTF -,9294
SG8 24?5.3 R23 .0046 RI3 -,9293







ST I187.4 SR 308,4 SS 1106.7
CRT .7888 CRS .8834 CST .9909
LSA 1639.6 MSA 203.2 SSA 15.9
ELI I?12.7 EL2 185.6 ALF II.86
407
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH DATE OEC 7 1968
H_LIOCENTRI C CONIC
RL 147.36 LAL -.00
RP ]07.99 LAP 2.69
(_C 42.671 GL 16.65
PLAN[ TO(ENTRI C CONIC
C3 31.073 VHL 5.574
LNCH A_NTH LNCH TIME
90.00 3 S 37
90.00 0 16 38
lO0.O0 4 58 26
100.00 1 6 30
110.00 6 59 24
110.00 1 22 1
FLIGHT TIME 126.00 ARRIVAL CATE APR IZ 1969
0ISTANCE 312.385
LOL 74.96 VL 26.685 GAL 7.53 AZL 86.54 HEA 129.02 SMk 121.86 ECC .24540 IN( 3.4620 Vl 30.233
LOP 204.03 VP 36,998 GAP -J2.64 A21P 92,IB TAL J55.25 TAP 284,27 RCA 91.96 APO !5i ,77 V2 35.092
GP -.47 ZAL 48.05 ZAP 6.93 ETS 5.63 ZA,E 169.77 ETE 273.46 ZAC 111.09 ETC 166.65 CLP -6.92
OLA 26.68 RAL 20.64 RAO 6568.2 VEL 12.347 PTH 2.23 _P 8.384 OPA 3.59
L-I TIME IN| tAT IN| LONG IN| RT A_ IN| AZNTH IN| TIME PO CST TIN
3367.96 -23.32 IL_._ "_" 258.69 73.46 4 J 45 2768.0
3921.35 -B.B3 156.31 252.69 62.99 I 21 59 3321.3
3_04'26 -26.48 96.46 259.66 75.59 5 48 3! 2404.3
3760.28 -5,94 I42.g_ 2SI .I3 60.65 2 9 J0 3160.3
2625.76 -32.8J 69.30 261.24 79.83 7 43 lO 2025.8
3711.55 -.A3 135.82 247.71 55.82 2 23 53 3JJI._
RAP 17.08 ECC ].5114




-9.81 J 36 .?,7
-33.87 60 ,?,3
-4.91 129.60
OZFFERENTIAL CORRECTIONS N|O-COiJRSE EXECUTION ACCURACY
r0E-].OO68 TRA-I.9456 TC3 -.0393 BAU .0445 flGT 2464_,1 SaGR 3_.0 SG3 248.8
ROE -.2B63 RRA .0600 RE3 -.09_FAU .02956 RRT .I9_I /_F -.179fl RIT -.9340
FOE 1,4148 FRA 2.007fl FC3 -.8243 8SP 8105 _ 2487,0 R23 .0098 RI3 -.9340
8_E 1,0467 8RA 1.9466 8C3 .J071FSP -713 SGI 2468.9 _ 3|5.7 THA 1.48
LAUNC.HOATE DEC 7 1968 FLIGHT TINE J_.O0
/-_LIOCENTRIC CCNIC DISTANCE 3J9.I 54
J47.36 L_L -.00 L.OL. 74.96 VL 26,802 GAL 7.2| AZL 86.93 _ |3_.24 _ IL_2.56 £{C .23680
l_.03 LAP 2.57 LOP 2137.25 VP 37.070 GAP -II.9I AZP g_.33 TJl4. I55.19 TAP 287.43 _A 93.54
RE 43.078 GL |7.35 GP -._ ZAL 48.24 ZAP 8.62 ET$ 5.27 Z/_ 169.61ETE 288.64 ZAC I12.98
PLANET(X_ENTRIC C_NJC
C3 29._42 V__ _._J_ 0C._ 2_.31R_L 20.33 R_O 6_.Z VEL J2.269 P_H 2.21VHP 7.973 OPA 4._7
LNO_ AZNTH LNCH T_NE L-| TINE _NJ tAT _NJ LOIG _NJ RT A_ ]NJ A214TH |NJ T_N1E PO CST TIM
_._ 2 46 5 34J2.6I -_'_.42 JZ]._ 256.95 72.24 3 42 98 _I2.6
90.00 0 33 4! 3844.52 -IJ.I8 ISJ._ 252._ 63.8| I 37 45 3244.5
lOO.OO 4 45 13 30"_.6I -_.Ofl 9B.Ifl 25643 74.80 5 35 41 2428,6
IO0.O0 I _7 I_ 3203.26 -7.82 J39.T_ 230.44 61.06 2 IB 59 3103.8
110.00 6 5I 4 2634.77 -3_.70 69.98 259.87 79.44 7 34 59 _034.8
1_0.00 I 27 5_ _70._ -2.0| I3_.67 _46,_N_ 55.87 2 29 3 3070.4
0IFFERENTIAL _CTIONS Mi_ E_ECUTION ACCURAC_
TOE-J.OIBJ TRA-J.9|_ TC3 -.0050 _ .O393 $GTL_7.7 _ _06._ SG3 273.7
-.2640 _A .0500 RC3 -.1008 FAU .0317fl _ .2J56 _ -.J983 RlrF -.9M4
rOE J.5265 rRA 2.1156 re3 -.9432 _SP 8307 _8 _'J46.Z _3 .007! RJ3 -.9384
80t[ 1.0_J8 6RA 1.9136 _C3 .1009 FSP -788 SGJ _5L_!,6 _G_ _.2 THA 1.52
ORBIT OEI_ERNINATION ACCURACY
ST 1233.6 SR ?.95.0 SS |167.0
ERT .7986 CRS ,8700 CST .9913
LSA 17I_.4 MSA I95.§ SSA 15.6
ELI 1256.3 EL2 174.9 ALF 11.09
ARRIVAL OATE APR 14 1969
IN_ 3.4703 vI 30.?,99
APO.15J.59 V2 95.080
ETC 166.60 CLP -8.60
RAP |8.50 ECC 1.4796








ST |279.7 SR ?,80.8 55 |232.2
CRT .8085 CRS .8767 CST .9917
LSA 1788.6 NSA 187.9 SSk 15.3
ELl J_00,O £L2 |62.7 ALF 10.?,?,
LAUNCH DATE DEC 7 1968
Ht[LIOCENTRIC CONIC
RL 147.36 LAL -.00
RP 108.07 LAP Z.44
RC 49.658 GL 18.04
PLAMETO_ENTR|¢ ¢ON|C
C9 _7.397 VHL 5.234
LNCH AZNTH LI_H TIME
90,00 2 19 |3
90.00 0 57 46
JOO.OO 4 30 25
100.00 J 29 15
lID.DO 6 42 I9
110._ J 33 50
FLIGHT TIME l_.00 ARRIVAL DATE APR 16 J969
OISTAN(E 325.912
LOL 74.96 VL 26.9|0 GAL 6.92 A?L 86.52 HCA 135.45 SMA 123.22 ECE ,22877 INC 3,4795 v! 30.233
LOP 210.46 VP }7,J36 G_P -ll.2J AZP 92.48 TkL 155,i6 TAP 250.6! RCA 95.03 APO 15J.4J V2 35.067
GP -.58 ?AL 48.48 2AP 10.37 ET$ _.08 ZAE 168.86 ETE 301.86 ZAC 1|4.0| ETC 166.55 CLP -]0.33
DLA 27.94 RAL 19.98 RAO 6568.I VI[L 12.197 PTH 2.19 VHP 7.576 DPA 4.7| RAP J9.87 ECC 1.4509
L-I TIME INJ LAT IN| _ IN| RT A_ IN| A2'NTH IN| TIME PO CST TIN _NJ 2 LAT IN| ?, LONG
3480.82 -20.94 129.67 254.95 70.49 3 ]7 14 2880.8 -23.41 17,1.87
3745.50 -14.08 146.06 2§2.02 65.|8 2 0 I] 3]45.3 -17.31 I_8.BB
5057.88 -2fl.32 IO0.Ifl 256.55 73.88 5 2| 22 2457.9 -27.48 9|.90
3643.67 -9.78 136.39 249,82 61.6I 2 29 59 3043.7 -]9.90 I29.58
2645.04 -32.57 70.76 2_.49 79.00 7 26 24 2045.0 -33.74 61.72
36,?9.28 -3.57 131.32 246.04 55,98 2 34 19 3029.3 -8.O1 17,5.Z5
DIFFEMENTIAL _CTIONS MIO-COUR_E EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY
TOE-| .02_0 TRA-I.8779 TC3 .0323 _AU .0390 SGT 2_5.3 SGR 2_0,3 _3 ]O1.6 ST |325.| SR 265.9 55 1302.6
ROE -,2425 RR), .0409 RE3 -.I0|4 FAU .0_419 RRT .2_6 RRF -.2172 RTF -.9424 CRT .8|85 CRS .8894 CST .997,!
FOE J .6523 FRA 2.2504 IRE3-| .0803 BSP 850l _ 2_O|.6 R_3 .0087 RI3 -.9424 LSA |868.3 NSA |80.4 SSA I4.9
_E 1.0572 _RA 1.8784 _3 .|064 FSP -873 SGI-2_.2 _ _.0 THA J.54 EL| |343,! EL2 |50.7 ALF 9.45
LAUNCH OATE DEC 7 1968 FLI_4T TINE J32.00 ARRIVAL DATE APR ;B |969
HELIOCENTRIC C,CNIC DISTANCE 332.657
RL J47.36 LAL -.00 LOL 74.96 VL 27.O09 GAL 6.64 A21. 86.5J HC.A I_8.66 SIAA 123,84 ECC .22129 INC 9,4898 VJ 30.?,93
RP |'08.|1 LAP 2.30 LOP 2J3.67 VP 37.195 G_P -10.33 AZP 92.62 TkL J55.J6 TAP 293.82 REA 96.43 APO 15t.24 V2 35.053
RC 44.405 GL 18.75 GP -.6_ ZAL 48.7_ ZAP 12.19 ET$ 4.99 Z_ I67.7§ ETE 312.37 ZkC ]|5.37 ETC |66.49 CLP -|2.17
PLANETOCENTRIC CONIC
C9 25.823 VHt. 5,_2 0LA 28.5_ RAL 19._9 RAO 6a_,_.O VEL 12.133 PTH 2.17 VHP 7.193 DPA 5.20 RAP ?,1.|8 ECC 1.47,50
LNO'_ A2'NTH LN_.H TIME L-I TINE IN| LAT IN| _ IN| RT AS_ IN| A2NTH IN| TIME PC) CST TIN IN| ?, LAT IN| ?, LONG
"86.17 I 5 I 3701.89 -I8.23 144.1'6 23Z.35 67.64 2 6 43 3|01.9 -21.|l 137.?,5
93,83 2 8 _2 3495.07 -18._'_ 129.61 232,3S 67.63 3 7 7 2895.J -?,l.09 I2?,.lO
lO0.O0 4 J3 19 _X_JA.4_ -_4.80 J0_,64 2S4.$9 72.76 5 4 53 2494.4 -?,6.93 94.48
|_0.00 I 43 J5 3_77.75 -II.89 |3_.63 _49.29 62.37 2 42 53 2977.7 -J5.50 125.70
JlO.O0 6 33 9 _656.70 -32.42 71.63 257.11 78.5! 7 |7 25 L:_56.7 -33.66 62.6?,
110._ ! 39 _1 358_.26 -5,I3 129.37 245.23 56.|6 2 39 43 _9t_1g.3 -9._4 ]?,9.05
DIFFERENTIAL _CTIONS MIO_ EXECUTION ACCURACY CRBIT OETERMINATION ACCURACY
TOE-1.0366 TRA-J.8_I TC3 .O76| _AU .0437 _GT _N_)4.2 SGR _73.4 SG3 332.8 ST 1366.4 SR 250.1 SS |377.5
ROE -.?,215 RRA .0,_9 RE3 -.IOil FAU .03699 RWT .ZSEO RRF -,2350 R1T -.9463 CRT .8279 CRS .8898 EST .997,4
FOE 1.7928 FR_ 2.398J FC3oJ.2400 BSP 8733 SG6 2648.3 R_3 .0100 RI3 -.9463 LSA 1948.5 NSA 179.4 55_ 14.3
_OE |.O_N]O _qA J.8384 8C3 .|26_ F_P -970 ,P_I 2635.1 ,f_2 2_1.2 THA |.34 ELl |382,| EL2 |38.7 ALF 6.71
4O8
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69_
LAUNCH OATE DEC 7 1968 FLIGHT TIHE 134.0(] ARRIVAL CATE'APR ZO 1969
PEL ]OCENTR| C CONIC
RL 147.36 LAL -.DO LOL 74.96 VL 27.]00 GAL
RP |08.13 LAP Z.16 LOP 216.88 VP 37.249 GAP
RC 4§.309 GL 19.45 GP -.74 ZAL 49.06 ZAP
PLANET_ENTRIC CONIC
C3 24.406 VFIL 4.940
LNCH A2'IATH LNCH TINE
82.73 0 35 20
97.27 2 33 J1
IOO.OO 3 3E g
100.00 Z I 2
110.00 6 23 31
110.00 I 46 10
DIFFERENTIAL CORR1ECT ICI,_,
TDE-I .D463 7RA-J.7989 TC3 .1172 840 .0504
ROE -.2011 RRA .O259 RC) -.I004 FAU .04004
FOE 1.9545 FRA 2.5019 FCS-I .4205 BSP 8875
BOE 1.0656 BRA 1.799J 8C5 .1343 FSP -1076
LAUNO._ DATE DEC 7 J968
DISTANCE 339.388
6.57 AZL. 86.50 HCA 141.87 SI.IA 124.4J £CC .21434 INC 3.3013 vJ 30.253
-9.87 AZP 92.76 TAL 155.19 TAP 291.06 RE4 97.74 4PO 131.08 V2 35.040
14.09 ETS 4.97 2AE 166.47 ET£ 320.56 ZAC 116.66 ETC 166.44 CLP -14.07
OLA Z9.16 RAL 19.17 RAD 6368.0 VEL 12.074 PTH







2.|6 VHP 6.823 OPA 5.63 RAP 22.42 ECC 1.40|7
INJ LONG INJ RT ASC INJ A2t4TH INJ TIE PO CST TIN INJ 2 LAT INJ 2 LONG
I_0.Y0 231.17 67.49 I 358 18 3178,3 -21.86 143.16
122.27 231.16 67.42 3 51 42 2790.8 -21,63 114.73
I05.95 253.1J 71".31 4 44 33 2_44,0 -26.09 97.92
|28.14 248.94 69.46 2 39 23 2900,4 -17.74 121.05
72.6Z 255.74 77.93 ? 8 ! 2069.9 -35.36 63,64
1_7.20 _44.47 56.40 2 43 17 _947.2 -11.03 120.84
NID-COURSE E_,_CUTZON ACCURACY C_XT O£TE_4INATIOM ACCURACY
_T _2.2 _ 255.8 S_3 368.1 ST 1409.5 SR 233.4 SS 1460.3
RRT .21§9 RR_ -.2523 RTF -.9497 CRT .8376 ORS .8962 CST ,9928
S_B 2694.4 1_3 .0|24 R13 -,9497 LSA 2096.1 MSA 166C6 SSA 13.8
• ;! L_83.2 SGZ 143.7 THA !.32 ELI 1423.1 EI.2 126.3 ALF 7.96
FLIGHT TINE |345.D0 ARRIVAL DATE APR 22 1969
HELZ(XENTRIC CCNZC DISTANCE 346.103
RL 147.56 LAL -.00 LOL 7"4.96 VL _?.184 GAL 6.13 AZI. B6,49HCA 145.08 Sl4A
RP 108.19 LAP 2.01 lOP LP_D.09 VP 57._J6 GAP --9._'_ AZI= g_.88 TAL 155.24 TAP
RC 46.364 GL 20.IflGP -.8§ ZAL 49.39 ZAP 16..D_ ETS fl.01 2AE 165.17 ETE
PLANE TO¢ENTRZ ¢ CCNZC
C3 23.134 VHL 4.810 OLA _.76 RAL
LNO_ A2NTH LNO_ 'rIME L-I TZlulE
_0.43 0 15 39 3_L_Z.SZ
99.33 2 51 13 5_20.44
1oo.o0 5 13 46 5238.48
100.00 2 30 49 5383.7!
1JO.DO 6 .13 25 .-_F_4.93
DIFFERENTIAL. C(3111ECTIO_q
TOEol .O_Z_ TRA-I .'r3_
ROE -.180_ _ .0"_
FOE 2.J_6_ FRA 2.6¢_O
1.0_2 _A 1.7351
124.93 KCC .20789 INC 3.3130 vl 30.235
300.32 RCA 98.97 APO 130.92 V2 53.027
3,_6.36 _AC 117,86 ETC 166.40 CLP -16.06
J8.?| _ 6_67.9 VEL 12.0"_1PTH _.15 _ 6.470 OPA 6.04 RAP 25,58 ECC 1.3807
INJ I.AT INJ _ INJ RT A_ ZNJ A2NI"H INJ TIE /sO CST TIM _NJ 2 LAT INJ 2 LONG
-19,68 154.LxJ _50.01 67._ I 19 22 9222.3 -22.fl9 146.71
-19.66 117.37 2_10.00 67._1 3 A6 33 2720.4 -22._8 109.80
-21,71 111._Z 2_0.88 _.93 4 12 99 2632,5 -24,38 103.94
-17,66 121.29 249,08 65.48 3 27 13 2783,7 -20.82 113.93
-_.OJ 73.73 154.M 77.3_ 6 58 8 _084.9 -55.45 64.79
-6._5 125.0_ 143.74 56.?10 _ 51 8 2_06.0 -12.33 118.39
NIO_ ELOCUTION ACCURACY CRSIT 0ETERNIN_T_ON 4CCURACV
TC5 .1631 8N, J .0380 8GT 1719.7 _ _37._ _G3 407.6 ST 1447.3 SR 213.6 SS I_48.8
RC5 -.099| FAU .04_5 RRT .19|9 _ -._5_6 RTF -.953[J CRT .8464 CRS .90_2 CST.9952
FC5-1.619_ BSP 9055 $_B_730.0 R_3 .0J3| 213 -.9fi30 LSA 2124.6 MSA 160.4 SS_ J_.D
8(5 .1909 FSP -1200 SGI L_TZO._ SG_ L>'Z_.8 THA J .47 ELl 1438.9 EL2 113.9 ALF 7.23
LAUNCH DATE DEC 7 1968 FLIGHT TIME 138._0 ARRIVAL D4TE 4PR 24 1969
/AELI_NTRIC CONIC
RL 147.36 L_L -.O0
RP 106.23 LAP 1.86
RC 47.358 GL ;_O,86
PLANE TOCENTRZ C CONIC
C5 21,995 VHL 4.C_jO
LNCH, A2'NTH LNCH TIHE
78.61 23 33 34
101.39 3 5 14
78.61 23 35 54.
1OJ.59 5 5 J4
110,00 6 _ 39
I10,00 1 39 36
DISTANCE 352.8_0
LOL 74.96 VL 27.262 GAL- 3.90 AZL 86.47 PiCA 148.28 .T_IA 125.44 ECC .20193 INC 3.5308
LOP 223.29 VP 57.342 GAP -8.60 AZP 93.00 TAL 153.32 TAP 305.60 Re4 |O0.1| 4PO 130.77
GP -.96 ZAL 49.73 ZAP 18.18 ETS 3.10 ZAE 163.93 ETE 330.84 ZAC 118.97 ETC 166.37
0LA 30.54 RAL- 18.23 RtO 6_67.9 VEL j1r. 974 PTH 2.13 VHP 6.129 DP_ 6.37 RAP 24.66
L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ AZt4TH _NJ TINE PO (ST TIN ZNJ _ LAT
3834.39 -20.37 136.99 248.88 67.01 23 0 9 3234.6 -25.31
5265.86 -20.36 113.47 248.87 67.O0 3 57 38 2663.9 -23.30
3834.59 -20.37 156.99 248.88 67.O1 23 0 9 3234.6 -23.31
3L-'-'-'-'-'-'-'-O_3.86 -ZD._6 113.47 248.87 67.00 3 57 38 2665.9 -25.30
2702.08 -31.75 7fl.O0 255.09 76.61 6 41 41 2102.1 -33.26
_464.37 -9.78 ILWZ.T6 243.07 57.08 2 37 20 2864.4 -14.05
DIFFERENTIAL __CT[ONS
7OE-I.0504 TRA-I.7OI8 TC5 .2216 B_4J .0711
-.1603 I_A .O16J RC5 -.O970 F.,UJ .04780
FOE 2.3562 FRA 2.8296 FC3-1.8812 BSP 9531













ST 1472.8 SR 196.0 SS 1640,1
CRT .8333 CRS .9071 CST .9934
LSA 2207.6 MSA 135.1 SSA 12.1
ELI 1482.5 EL2 101.3 ALF 6.51
XIO-_ E_(UTION ACCURAO"
SGT 1757.5 SGR _17.E SG3 431.5
RRT .1985 R_F -.2706 RTF -.9563
_746.1 _ .0173 RI3 -.9563
•%1 2738.2 SG2 207.2 _HA 1.36
LAUNCH DATE DEC 7 19,68 FLIGHT TIE |_0o_0 ARRIVAL DATE 4PR 26 1969
H[LIOCENTRIC CONIC
RL 147.56 L-AL -.00
RP IOB.27 LAP 1.69
RC 48.883 GL 21.57
PLANE TCX_ENTR_ C CONIC
C5 20._1 _ 4.381
LNCH A2NTH _ TZNE
77.O1 25 42 12
102.99 5 12 54
77.01 25 42 12
102.99 3 12 54
1|0.00 3 91 10
110.{30 2 7 Z
DISTANCE 559.479
LOL 74o_ VL 27.992 GAL- 3.68 A21. 8_.43 HCai 151.48 ._ 123.90 ECC .19643 INC 3.3496
LOP Z"26.49 VP 57.381 GAP -_.00 AZP 93.J2 TAt. 153,41 TAP 306.90 RCA 101.17 APO 130.65
GP -J.J4 ZAL- _0.|4 ZAP 20.39 ETS 3.23 ZAE 162.88 ETE 394.18 ZAC 119.97 ETC 166.37
DL_ 30.95 RN.. 17.7_ R_ 6567°9 VEL- !1.9_ PTH 2.12 VHP 3.802 0PA 6.61 RAP 25.64
L--J TINE INJ LAT INJ _ |NJ RT ASA: _NJ A214TH INJ TIME PO CST TIN ZNJ 2 LAT
3880.25 -21.03 _:_:_1 247.78 66.BO 24 46 53 32_0.2 -24.01
52J5.47 -21.04 110.16 247.78 66.79 4 6 29 2613.3 -24,00
3880.25 -21.0fl 159.2J 247.78 66.80 24 46 53 32B0.2 -24.01
5_19.47 -_1.04 110.16 247.78 66.79 4 6 29 2613.3 -24.00
2721.88 -51.45 76.46 251.69 75.81 6 36 32 2121.9 -33.06
3421.82 -11.34 1_.48 242.43 57.54 3 4 4 2821.8 -13.53
DIFFERENTIAL CORRECTIOI_
TOE-I.O443 TRA-1.64_ TC5 ._ B/_ ._37
RDE _'.1393 RRA ,0138 RC3 -.0948 FAU .03263
FOE 2.5632 FRA 3.0161 FC3-2.172fl BSP 96fl7
1.0556 8RA 1.6438 B(3 .2983 IrSP -1327
NI0-COUI_E E_ECUTICN ACCURACY
_T 2742.0 _;R 193.9 SG3 500.7
RRT .,2937 RRF -._3_ RT_" -.9fl94
SG8 2749.0 _5 .020_ RI3 -.9594













ST 149].1SR 174;6 Ss J738.2
CRT .8389 CRS .9107 CST .9956
LSA 2_91.8 NSA 130.3 SS_ 11.0
EL1 1498.7 EL2 89.0 4LF 5.76
409
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1966-69
LAUNCM CATE 0EC 7 1968 FLIGMT TIME 142.00 ARRIVAL DATE APR 28 1969
H£LI(XENTRI{ (ONIC
RL 147.36 LAL -.00 LOL 74.96 _L 27,397 5AL
RP 108.3| LAP 1.53 LOP 229.68 VP 37,416 GAP
RC 50.327 GL 22.28 GP -1.34 ZAL 50.53 ZAP
PLAN[TCICENTRIC CONIC
C3 20,091 _'HL 4.46_ _LA 31,_I RAL
LN(J.I AZHTH LNCH TIE L-I TINE INJ LAT
75.56 Z3 Z9 58 3901.93 -21.70
I04.44 3 21 I 3173.03 -21,69
75.56 Z3 29 58 3901.93 -21,70
104.44 3 21 I 3173.03 -21.6_
110.00 5 38 44 2745.29 -31.03
110,00 2 I5 21 3377.66 -12.94
OIFFERENTIAL CCIRRI[CTIONS
TOE-l.1112 TRA-I.6591 TC3 ,1895 BAU ,0572
ROE -.1199 RRA .0109 RE3 -.0973 FAU .05392
FOE 2.919_ FRA 3.3232 FC3-2.3236 BSP 8079
80E 1,1176 _A 1,6591BC3 .2130 FSP -1537
01STANCE 366.147
5.49 AZL 86.45 PlEA 154.68 .T_4k 126.32 £C( .19140 IN( 3.5729 Vl 30.233
-7.41AZP 93,23 TAL 155.52 TAP 310.20 RCA 102.14 APO 150.50 V2 34.987
22.73 ET$ 5.43 ZAE 162,00 ETE 356,60 ZAC 120,86 ETC 166.41CLP -22.69
17.21RA0 6567.8 VEL 11.894 PTH 2.11 VHP 5.489 OPA 6.76 RAP 26.53 EC( 1.3306
|NJ LONG INJ RT AS_ INJ A_WtH INJ TII4E PO (ST TIM INJ Z LAT INJ Z LONG
161.15 246'i4 66,58 24 35 0 3301.9 -24.68 153.49
107,26 246,74 66,57 4 13 54 2573,0 -24.67 99.60
161,15 246,74 66,58 24 35 0 33OI.9 -24,68 153.49
107.26 246.74 66.57 4 13 54 2573.0 -24,67 99.60
78,16 2_d;J_- _'4,87 6 24 29 2145.3 -32,79 69.38
118,07 241,94 58,08 3 11 39 2777,7 -17,07 111.38
NI0-C.CXJR$E E_ECUTION ACCOffACY ORBIT DETERMINATICN ACCUR4Cr
SGT ZB69.6 _R 177,1 SG3 567.2 ST 1604.5 SR 153.4 55 1906.7
RRT .3189 RRF -.2653 Rllr -.9582 (RT .6697 CR5 .9154 CST .9946
_75.0 R23 .0436 RI3 -.9581 LSA 2492.5 NSA 143.4 SSA 10.7
_1 _?o.i_ 167,8 THA 1,13 ELI 1610,0 EL2 75.4 ALF 4.76
LAUN(H OATE DEC 7 1968 FLIGHT TIN[ 144.00 ARRIVAL 0ATE APR 30 1969
HELIOCENTRIC CONIC 01_ 372.785
RL 147.36 LAL -.00 LOt. 74,96 VL 27,455 GAL 5,]0 A2L IN_.40 PICA 157,88 ._ 1_.71 [CO .18678 IN( 3.6023 VJ ]0.233
RP 108.36 LAP 1.36 LOP 232.88 VP 37.447 GAP -6.84 AZP 93.34 _ 155.64 TAP 313.52 RCA 103.04 APO 150.38 V2 34.974
RC 51,881 GL 23.01GP -1,62 ZAL 50,95 ZAP 25,_'Z ETS 5,68 Z_ |61.36 ETE 3_,22 ZAC 121.62 ETC 166.50 CLP -25.17
PLANETC_ENTRIC CONIC
(3 19._04 VHL 4.394 OLA 32,10 RAL |_,_ _ 6567,8 _EL J1,861 PTH Z,IO VHP 5,189 OPA 6,79 RAP 27.30 ECC 1,3177
LNOH A2'HTH LI_H TIME L-| TINIE INJ LAT INJ _ INJ RT A54_ INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ Z LONG
74.21 23 _B 31 3921.36 -22.35 |62.93 245.73 66.33 24 Z3 52 3321.4 -25.35 155.24
105.79 3 28 3 3134.65 -L_.33 104.65 245.73 66.32 4 _0 18 2534.6 -25.34 96.96
74.21 23 18 31 3921.36 -22.35 162.93 245.73 66.33 24 23 52 3321.4 -25.35 155.24
IO5.79 3 28 3 3i34.63 -LP'_.33 104.65 24_.73 66.3,?. 4 20 18 2534.6 -25.34 96.96
I10.00 fl 24 43 2773.75 -30.50 80.ZJ 249'03 73.76 6 10 57 2173.7 -32.42 71.52
IlO.O0 2 24 57 33_0.24 -14.64 115.4_ 241.51 58.76 5 _ 27 2730.2 -18.67 108.63
OIFFCR_NTIAL CORRECTIONS NIO-COUR_[ E_ECUTIGN ACCURACY ORBIT DETERNIN_TION ACCURACY
TOE-1.0744 TRA-J.5702 TC3 .2_6 BAU .0784 _T 2/IO5.4 $_ 15|.9 _,3 627.1 ST 1577.6 SR 125.2 SS L_OO5.7
ROE -.0959 RRA .0137 RE3 -.0952 F/,/ .06110 i_T .24|¢ I_ -.Jfl_ R1T -.9617 ERT _8635 CR5 .9110 CST .9945
FOE 3.1936 FRA 3.5_04 F(3-2.7404 BSP 8867 _ 2_09.5 _3 .0489 R13 -.9617 LSA 2550.9 MS_ 141.5 SSA 9.1
80E 1.0786 _RA 1.570.3 BC3 ,_039 FSP -1809 $_1 _105,7 _,_ 147,4 THA ,75 ELI 1581.3 £L2 63.0 ALF 3.93
L_UNCH O_TE 0EC 7 196_ FLIGHT TIME 146.00 4RRIV_L 04TE M_Y 2 1969
HELIKENTRIC CONIC 01$TAN(E 379.406
RL 147.36 LAL -.OO LC_. 74.96 VL 27.509 G4L 5.14 _ZL 86.36 HCA 161.07 .SNA 127.07 ECC .16257 IN( 3.6412 Vl 30.233
RP ]0_.40 LiP 1.18 LOP 236.07 VP 37.474 G_P -6.29 _ZP 93.44 TAL 155.77 TAP 316,64 R(_ 103.87 _PO 150,27 v_ 34.96J
RC 53.536 GL _3.77 GP -1.99 ZAL 51.40 ZAP 27.89 £T5 6.04 ZAE 160.96 _TE 339.07 ZAC J_2._5 ETC 166.68 CLP -27.86
PL4N_TC)_ENTRIC CONIC
C5 18.629 VHL 4,316 CLA 32.71RAL 16.06 RA0 6567.8 VEL 11.833 PTH 2.10 VHP 4.904 OPA 6.66 RAP _7.95 ECC 1.3066
LNCH _ZMTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT A.f_ ]NJ AZl.ITH INJ T|NE PO CST TIN INJ _ LAT INJ Z LON6
72._9 23 7 31 3940.01 -22.98 164.66 244.78 6_.05 24 13 11 3340.0 -26.02 156.94
t07.ll 3 34 27 3099.20 -22.97 102.24 244.77 66.04 4 26 6 2499.2 -26.01 94.52
72.fl9 23 7 31 _940.0_ -22.98 164.66 244.78 66.05 24 13 11 3340.0 -26.02 156.94
IO7.11 3 34 27 _099._0 -22.97 102.24 244.77 66.04 4 26 6 2499.2 -26.01 94.52
110.00 5 8 8 2810.67 -29.77 82.84 247.66 72.57 5 54 59 2210.7 -31.89 74.27
110.00 2 36 56 3276.53 -16.51 112.40 241.26 59.63 3 31 33 2676.5 -20.42 105.45
OIFFERENTI_L CORRECTIONS MI0-CCURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
T0[-1.0540 TRA-I.4973 TC3 .3415 BAU .0884 S_T 2761.4 ._ 12_.2 .T_3 697,7 ST 1568,5 _ 93,0 SS 2130.9
RC£ -.0697 RRA .0193 RE3 -.0966 FAU .06800 RRT .09_9 RRF -.0_42 RTT -.9636 CRT .8429 CR$ .8939 CST .9945
FOE 3.5389 FRA 3.7666 FC3-3.1603 BSP 9095 _ 2764.4 R_3 .0658 RI_ -.9638 LSA 2643.8 MSA 139.6 SS_ 7.6
BOE 1.0563 6RA I .4974 BE3 .3549 FSP -2062 $G1 2761.5 ._2 127.6 THA .25 ELI 1570.4 EL2 50.0 _LF ?.86
L_UNCH CATE OEC 7 1968 FLIGHT TINE 148.00 ARRIVAL CATE M_Y 4 1969
HELIC(ENTRIC CONIC
RL 147.36 LAL --00
RP 106.43 LAP 1.00
RC 55.282 GL 24.60
PLANETOCENTRIC CONIC
C3 19.068 VHL 4.251
LNCH AZMTH LNCH TINE
71.54 22 56 2_
108.46 3 40 34
71,54 22 56 28
108.46 3 40 34
110.00 4 46 3
110.00 2 54 6
OIFF6R_NTI4L CORRECTIONS
T0£-I.0400 TRA-I.4310 TC3 .3592 _AU .0¢J02
R06 -.0386 RRA .0_J9 RC3 -,I029 FAU .07469
FOE 5.9620 FRA 4.0912 FC3-3.5789 BSP 8961
B0E 1.0408 ORA 1.4313 BC3 .3736 FSP -2301
0ISTAN_£ 366,007
LCL 74,96 VL 27,557 GAL 4.99 AZL 86,31H(.A 164,27 _4A 127,39 ECC .17877 IN(; 3.6948 VJ 30.233
LOP 239.25 VP 37.497 GAP -5.75 AZP 93.56 TAL 155.89 TAP 3_0.16 RCA 104.62 _PO 150.16 V2 34.948
GP -2.52 ZAL 51.86 ZAP !O.75 £TS 6.54 2.4_ 160.B0 ETE 339.04 ZAC 122.74 ETC 166.98 CLP -_0.65
0LA 33.36 RAL 15.46 RA0 6567.7 V£L 11.809 PTH 2.09 VHP 4.634 0PA 6.31 RAP 28.49 ECC 1.2973
L-I TIHE INJ LAT INJ LONG INJ RT A.f_ INJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ Z LONG
3959.36 -23.62 166.46 243._(3 65.70 24 2 2_ 3359.4 -26.70 158.72
3065.55 -23.61 99.96 243.89 65.69 4 31 40 2465.5 -26.69. 92.22
3959,36 -23,62 166.46 243.90 65.70 24 2 28 3359.4 -26.70 158.72
3065.53 -23,61 99.96 243.89 65.69 4 31 40 2465.5 -26.69 92.22
2864._6 -28.59 86:62 246.13 70.41 5 33 48 L_264.9 -30.99 7_.24
3208.03 -18.62 108.43 241.31 60.92 3 47 34 2608.0 -22.55 101 .28
MI0-C.OLM$E EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4CY
S_T 2719.2 _ 112.6 SG3 779.5 ST 1563.9 SR 54.0 SS 2261.1
RRT -.2134 RRF ._024 RTF -.9_49 CRT .7435 CRS ._080 CST .9946
.S_ 2721.6 R'Z3 -.0985 R15 .9649 LSA 2762.8 MSA 13_.4 5SA 6._
-_-,1 2719.3 S_2 110.0 THA 179.49 ELi 1564.4 EL2 36,1 ALF 1.47
410
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69J
LAUNCH DATE DEC 7 J968 FLIGHT TIN[ 150.00 ARRIVAL 0ATE HA_ 6 J969
HELIOCENTRZC CONIC
RL |47.36 LAL -.00 LOt. 74.96 VL
RP J0b.47 LAP .82 LOP 241.44 VP
RC 57.I09 GL 15.54 GP -3.34 ZAL
PLANETOCENTRZC CONIC
C3 17.637 VHL 4.200
LNCH AZNTH LI_H TINE
70.05 12 44 34
I09,95 3 46 38
70.05 22 44 34
109.95 3 46 58
110.OO 3 57 26
110.00 3 37 13
DIFFERENTIAL CORR1ECTIONS
T02-I.0165 TRA-1.3532 TC3 .3747 BkU .0926
RO£ .OO20 RRA .0492 RC3 -.1172 rb4J .O8256
FO£ 4.4475 FRA 4,40?0 FC3-4.0526 8SP 8874
8OE 1.O165 8RA 1.3541 gC3 .3926 FSP -2592
OISTAN(E 392.587
Z7.6OO GAL 4.85 AZL 86.Z2 HCA 167.45 S_lA 127.68 ECC .17533 INC 3.7752 Vl 30.233
37.517 GAP -5.Z3 AZP 93.69 TAL 156.02 TAP 3Z3.47 RCA 105._] APO 150.07 V2 34.936
52.39 ZAP 33.83 ETS 7.29 7Al[ 160.84 ETE 337.80 ZAC 123.10 ETC 167.48 (LP -33.69
DLA 34.16 RAL !4.77 RA0 6567.7 VI[L 11.791PTH 2.08 VHP 4.380 DPA 5.62 RAP 28.95 ECC 1.2903
L-I T|NE JNJ LAT INJ LO_ INJ RT ASC INJ A214TH |NJ TINE PO (.5T TIN INJ 2 LAT INJ 2 LCI_G
3981.76 -24.30 168,54 243.08 65.22 23 50 56 _3B! .8 -27.43 160.77
3051.90 -24.28 97.68 243.08 65.21 4 37 30 2431.9 -27.42 89.92
3981.76 -24.30 168.54 243.08 65.22 23 50 56 338l .B -27.43 160.77
3031.90 -24.28 97.68 243.08 65.2| 4 37 50 2431.9 -27.42 89.92
3000.02 -25.17 95.64 243.52 66.07 4 47 26 2400.0 -2B.li 87.76
3061.63 -23.41 99.56 242.63 64.35 4 28 14 2461.6 -26,6_ 91.90
NZ0-OOURS{ EXECUTION ACCURACY ORBIT OETERNINATZCN ACCURACY
SGT _345o7 S_q |27o6 SG3 869.2 ST 1539.9 SR 24.7 SS 2440.5
RRT .-.6_5 _ ,7335 R7F -.9655 CRT -.5301 ORS -.4405 CST .9945
S_ 1648.7 lt23 -.1492 213 :9657 LSA 2982.5 NSA 138.6 SSA 4.7
_M;1 _>46.9 _ 98.J THA 178.23 ELI 1539.9 EL2 20.9 ALF 179.51
t._UNO_ DATE DEC 7 1968 FLIGHT TINE 152.O0 ARRIVAL DATE NAY 8 1969
HELICX;£NTRZC CONIC 0I$TANC_ _,|46.
RL 147.36 LAL -.00 LOL 74.96 VI. 27.6_ GAL 4.73 AZL 86.09 H_ 170.64 ._4A 127.95 £(C .17226 INC 3.9089 VI 30.233
RP 108.31 LAP ,64 LOP 245.62 VP _?.534 GAP -4,71 A21P 93,96 TAL J56,J4 TAP 326.78 RCA |03.9| APO 149.99 V2 34.923
R( 59.010 GL 16,77 GP -4.72 ZAL 53.Ot ZAP 37.20 ETS 8.55 ZAE 160.93 ETE 3_1.54 ZAC 123.37 ETC 166.36 CLP-36.94
PLAN[TOC[NTRZC CONIC
C3 17.588 V_ 4.170 OLA 55,18 RAL |3.92 RAO 6_7,7 _b 1|.780 PTH 2,08 VHP 4.145 DPA 4.32 RAP 29.43 ECC J.2862
LNO4 AZI47H LNO4 TZNE L-I TIME INJ LAT INJ LCNG |NJ RT AS(: JNJ AZNTH JNJ TII4E PC) CST TIN _NJ 2 LAT INJ 2 LONG
68.20 22 30 21 401| .L>Z -25,07 17l ,L_ 242._ 64.47 23 37 12 3411.2 -28.29 163.48
111.80 3 94 23 L_J95.83 "ZS.06 93.Zg 242,35 64.46 4 44 19 2395.8 -28.28 87.47
68,20 22 50 21 4011,12 -25.07 171.2_ 242.36 64,47 23 37 12 3411.2 -28,29 163.48
I11.80 3 54 23 2995.83 -25.0_ 95.25 242.33 64.46 4 44 19 2395.8 -28.28 87,47
68.20 22 3(} 21 4011.22 -25.07 171.26 242._6 64.47 23 37 12 341|,2 -28.29 163.48
111.80 354 23 1995,83 -25,0_ 95.15 _4_.35 64.46 4 44 19 2395.8 -28.28 87.47
DIFFERENTIAL O3_I[CTI_NS NlO-_ (1_CUTXON ACCURACY OR_IT 0[TERNINATION ACCURACY
TOE -.99211 TRA-1._?02 TC3 .3659 _ .0917 _T 295_.0 912 _07.7 SG3 968.6 ST 1506.9 SR 96.6 SS 2626,6
ROE .0650 RRA .Oe51 RC3 -.1479 FAU .09051 RRT -.86_J _ .9461 RTF -.9653 CRT -.9993 CRS -.9915 CST .994_
FDt[ 5.0449 FRA 4,74OZ F(3-4,5065 _ B6Z_ SGB 2560,5 R_3 -,21_O RJ3 ._N559 LSA _26.4 HSA I40.6 SSA 3.3
BO_ .9946 8RA 1.2731 Be3 .3946 FSP -_B91 S_1 2558.4 9_2 102.2 THA 175.94 £L1 1509.9 EL2 3.7 ALF 176.33
LAUNCH DATE DEC 7 19458 FLIGHT TINE 154.DO ARRIVAL DATE NAY ]O 1969
H_LIOCENTRIC CONZC DISTAI_E 405.683
RL 147.36 LAL -.130 LOL 74.96 VL 27.673 GAL 4.62 AZL 85._2 PEA 173.83 S_4A 128.16 ECC .16954 INC 4.1789 Vl 50.233
RP IO8.55 LAP .45 LOP 248.80 VP 37.549 GAP -4.22 AZP 94.I6 TkL 156.25 TAP 550.07 RCk 106.45 APO 149.91 V2 34.911
RE 60.976 GL 28.72 GP -7.54 ZAL 53.99 ZAP 41.02 ETS 11.O5 ZAE 160,48 ETE 327.15 ZAE 123.71ETC 170.20 CLP -40,44
PLAN[TOCENTRIC CONIC
C3 17.499 VHL 4,J63 DLA 36._4 RAL |2,61 RA0 6567,7 VIE:L I1.785 PTH 2.08 VHP 3.939 DPA 1.6(] RAP 30.23 ECC 1.2880
LNCH AZMTH LPEH TIME L-Z TZNE [NJ I.AT |NJLON_ ZNJ RT AS_ ZNJ AZNTH ]NJ T|ME PO C$T TIN ZNJ 2 LAT INJ 2 LONG
6_.38 22 9 43 4058.65 -26.12 175.6_ 241.75 63.04 23 17 21 3456.7 -29.5! i67.85
114.62 4 4 35 2951.37 -26.11 92,27 241.74 63.03 4 53 47 2351.4 -29.50 84.49
65.38 22 9 43 4OS8.63 -26.12 175.62 241.75 63.04 23 17 21 3458.7 -29.51 167.85
114.62 4 4 55 2951.37 -26.1! 92.27 241.74 63.03 4 53 47 2351.4 -29.50 84.49
65.38 Z"Z 9 43 4058.65 -26,12 175.62 241.75 65.04 23 17 21 3458.7 -29.51 167.85
114.62 4 4 33 2951.37 -Z6.11 92.27 241.74 63,03 4 53 47 2351.4 -29.50 84.49
DIFFERENTIAL CQ_'ECTIONS MID-COURSE EXECUTION ACC'URACY CRBIT DETERNINATION ACCURACY
TDE -.9750 TRA-1.1758 TO3 .3344 BAU .0932 SGT 143|.1 S_ 409.8 SG3 1071.4 ST 1465.5 _R 258.7 SS 2849.7
ROE .1791RRA .1599 RC3 -.2168 FAU .09617 RRT -.9325 Rm r ._'_ RT1F -._40 CRT -.9947 ORS -.9999 CST .9937
FOE 3.8164 FRA 3.0198 FC3-4.8565 BSP 8340 S(_ 2465.4 RZ3 -.2492 R13 .9663 LSA 32J1.6 MSA 145.9 SSA 1.9
_OE • .9913 _RA 1.1866 _:5 .5984 FSP -3199 S_1 2461.0 SG2 146.2 THA 171.04 ELI I488.0 £L2 26.J ALF J 70.04
ARRIVAL DATE MAY |2 1969LAUNCH DATE DEC 7 1968 FLIGHT TII4E 156.00
H[LICX:[NTRIC CONIC
RL 147.56 LAL -.00
RP IO8.98 LAP .26
RC 63.000 GL 53.59
PLANE TC_ENTR I C CONIC
C5 19.087 Vt_ 4.369
LNO_ AZ)4TH LPEH TIME
39.04 21 25 52
120.96 4 2! 53
39.04 21 25 32
120.96 4 21 33
59.04 21 25 52
120.96 4 21 53
DIFFERENTIAL CORR[CTION_
TOt[-I .0289 TRA-| .0594 TC3 ._41 _J .1233
ROE .3573 RRA .5689 RE3 -.4046 FAU .O_994
F0_ 6.9886 FRA 4.8432 FC3-4.532_ B_ 8428
BO( 1.170! _RA 1.1218 Be5 ,4832 FSP -3380
OISTkqL'IE412.lg_
LOt. 74.96 VL 27.704 GAL 4.53 AZL B4._ HCA 177.01SNA 12_.39 ECC .16714 IPE 5.0206 Vl 30.233
LOP 251,98 VP 37._50 GAP -3.73 AZP _I.01 TAL 156.34 TAP 333,35 RCA J06.93 APO 149.85 V2 34.900
GP -16,12 ZAL 36.41ZAP 46.37 [T3 1B,3_ ZAl[ 155,62 [TE 310,10 ZA( I24.63 ETC 175.99 CLP -44.09
OLA 40.98 RAL 9._8 RAO 6567,8 VI[L 11.852 PTH 2.10 VHP 3.859 DPA -6.49 RAP 33.14 KCC J.3J41
L-Z TIME INJ LAT INJ _ |NJ RT A._E |NJ AZNTH _NJ TIME PO (ST TIM iNJ 2 LAT INJ 2 LE_
4166.67 -28.08 185.83 241.42 59,93 _ 33 19 3566.7 -31.98 178.18
2883,9_ -18.O6 87.88 241.41 58.81 5 9 57 2284.0 -31.97 _0.23
4166.67 -28.0B 185.83 241.42 58.83 22 35 19 3566.7 -31,98 178.18
_3,98 -_B.06 87,88 241.41 58.81 § 9 57 2284.0 -31.97 _.23
4166.67 -28.08 185.83 _41.4_ 58.83 22 35 ]9 3566.7 -31.98 178.18
Z_3.9_ -_.06 97._ 241.41 58.81 5 9 57 2284.0 -31.97 80.23
MI0-C.O, JRg[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SGT 2293.8 _GR 1034.4 SG3 1128.3 ST 1458.0 SR 755.8 SS 3153.7
RRT -.9472 _ ._B9 RTT -.9606 CRT -.99J4 CRS -.9999 CST °9928
S_ 2516.2 223 -.1266 R13 .9739 LSA 3552.0 NSA 160.2 SSA .7
SGJ 2497.7 S¢2 304.6 THA 156.50 ELI 1639.9 EL2 88.1ALF J52:71
411
JPL TM 33-99 EARTH--VENUS TRAJECTORIES < VOL 4. 1968-69
LAUNCH DATE DEC 7 1968
HELIOCENTR|C CONIC
RL 147.36 LAL -.00
RP 108.62 LAP .07
RC 65.076 GL -63.14
PLANE TOCENTR_ C CONZE
C3 117.646 VHL 10.846
LNC_ AZNTH LNCH TIE
45.88 11 5 33
134.12 19 35 43
45.88 11 5 33
134.12 19 35 43
45.88 11 5 33
134.12 19 35 43
FLIGHT TINE 158.0(3 ARRIVAL 0ATE MAY 14 1969
D]STANCE 418.714
LQ. 74.96 VL 27.731 GAL 4.45 AZL 110.49 HCA 180.21 SMA 128.58 ECC .16502
LOP Z55.15 VP 37._70 GAP -3.25 AZP 69.5] TAL 156.43 TkP 336.64 RCA 107.36
GP 81.07 ZAL 77.33 ZAP 81.19 ET$ 279.21 ZAE 95.59 ETE 37.65 ZAC 84.70
I1_20.1966 Vl 30.233
APE) 149.79 v2 34.889
ETC 109.67 CLP 12.68
DLA -50._0 RAL 46.07 RAD 6570.Z VEL 15.459 PTH 2.76 VHP 15.375 OPA 74.29 RAP g83.41 ECC Z.9362
L-; TII,_ INJ I.AT INJ _ ]NJ RT. ASC INJ AZNTH _NJ TJl4£ PC) CST TZN INJ 2 LAT INJ 2 LONG
_84.39 12.49 54.27 305.65 139.66 1| 40 17 1484.4 18.53 49.24
_36.93 12._ 270.72 _5.67 139.66 Zl 13 0 5236.9 18,54 265.68
_084.39 12.49 54.Z7 _05.65 139.66 11 40 17 1484.4 18.53 49.24
5836.93 12.50 270,_ 305.67 139.66 21 13 0 5236.9 18.54 265.68
2084.39 12.49 54,'_7 30_._ 139._ 11 40 17 1484.4 18.53 49.14
5836.93 12.50 270.'_ 305.67 139.66 21 13 0 5236.9 18.54 265.68
OZlrFERENTIAL CORRECTICNS M][0_ E'I_CUTZON ACCURACY
TD(-8.SM4 TR-13.95_,7 TC3-3.0421 BAU 5.ZZ13 SGTI4191.8 JK,R M16.3 S_,5 400.9
R_-3.1982 RRA-5.6956 RC3-1.329J FAU--,13866 i_T .9ra08 RI_ -.9989 R1T -.9999
FDIE 2.9185 FRA 4,516_3 FC3 | .0_05 BSP 21_13 SGBI5337.4 RZ3 .i_15 R13 -._
9.3993 ER415,0732 6(.3 3.3197 FSP 5697 SG115335.| _ 165.7 THA ,_'Z.Z7
LAUNCH DATE DEC 7 |968 IrLIrd,,IT T_IE 1_0._0
HELZCCENTRZC CONIC O_STANCIE 4Z5.167
RL 147.36 LAL -.00 LOL 74.96 Yr. Z?.7_4 GAL. 4.3_ AZL q8.05 PICA 183.37 SMA I_.74 ECC .16327
RP J08.65 LAP -.11 LCP _'._,8.33 VP _7.577 GAP -_.79 AZP 9|.95 TAL 156.47 TAP 539.84 RCA 107.72
RC 67.1_ Gt, 15.11 GP 15.89 Z/g. 49._3 ZAP 54.76 £TS !HI0._9 ZAIE 163.23 ETE 52.43 2AC 113.00
PLAN[TO(ENTRI C CONIC
C3 15.049 VHL 3.612 OLA 24.56 RAL 19.47 RAO tr_67.5 _ 11._95 PIH 8.03 v_P 3.459 0PA _2,02
LNO_ AZNTH L.NCH TINE L-| TIN[ ZNJ LAT INJ L_NG IN./ RT ASC INJ AZNTH INJ T_I_ PO C$T TIM
90.00 3 44 4 3016.23 o_?,_0 97.61 _4_._I 84._ 4 _4 21 2416.2
90.00 23 14 58 38(,2.30 -10.6,t |57.91 137._ 63.60 24 19 21 3162,3
I00.00 5 16 47 Z685,1_ -L_3.78 "r_._3 Z4_.3_ 87.Z4 6 11 32 E085,1
1OO.00 O _ 53 _fl._ -6.97 J37.80 236._0 61.37 I 30 1 3068.7
110.00 7 16 23 2_42._0 -34.09 47.3_ _4_._6 92.71 7 55 25 1742.2
110.00 0 55 46 3584.34 o5._8 119.16 L_.9_ 56.18 1 55 31 1984.3
OIFFF.R[NT;AL CORR[CT;ON_ NIO-.COUR_ ff_CUTZ(_N ACCURACY
TOE -.4809 TRA -.89_2 TC3 .Z|34 8NJ .1Z48 Sr,_T 1744.4 diGR 1769.2 ,S_3 1374.7
RO_ -.3745 RRA -._1 RE3 ._5 FAU .1_7Z ART ._0 _ -._95 RIT -.947_J
FOE 4.8682 FRA 7.1497 FC3-8.5403 8SP 7384 _ 2169.1 _ -.2131 R13 -.9766
_0( ._095 _RA l .O'r_3 _3 .7151 Ir_P -4171 S_1 _14_,3 _G2 _.8 THA 3_.06
ORBIT OETER_|N_TION ACCUR_C_
ST 58_.0 SR _215.9 SS 2542.5
CRT .9983 CR$ ,9977 CST 1.0OOO
LSA 6740.3,NSA 128.0 5SA 5.7
ELI _N_42.5 EL2 121.6 ALF 20.74
ARRIVAL O_TE MAY 16 1969
IN(: 1.9495 VJ _:10,233
APO 149.76 V2 54.878
ETC 158.33 CLP -52.60
RAP 18.14 ECC 1.2148








ST 895.1SR 670.1 S5 2564.8
CRT .9974 CR5 .9996 CST .9949
LSA 2796.6 NSA 86.0 SS_ 3.4
EL1 1117.4 EL_ 38.6 ALF 56.80
LAUNCH O_TE DEC 7 1968
HI[LI_CENTRIC CONIC
RL 147.36 LAL --00
RP 108.68 LAP -'_0
RE 69.360 GL _ID._O
PLAN[TO_ENTRZC CONIC
C5 13.6_5 VHL 5.6_5
LN_I A_4TH LNCH TINE
B2.36 0 25 38
97.64 2 29 26
1(30.00 5 40 2
1_.00 i 55 43




LC_ 74.96 VL 27.774 GAL 4.33 AZL 87.55 PICA 186,55 SMA J28.88 ECC .16178 V1 30.233
LOP t61._0 VP 37,582 GAP -2.34 AZP 92.64 TAL 156.49 TAP 343.04 RCA 108.03 V2 34.867
GP 8.73 7AL 50.95 ZAP 57.80 ET$ 356.54 ZA[ 169.89 ETE 39.86 ZAC 115.04 CLP -fl7.38
DLA 29.25 RAL 16.98 RAD 6567.5 VEL 11.621 PTH 2.04 VHP 3.2_0 DPA 14.87 RAP 19.79 ECC 1.2147
L-I TINE |NJ LAT _NJ LONG _NJ RT AS_ INJ A2_4TH _NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
3652.43 -L_.33 142.79 239.81 10.61 1 24 30 3052.4 -24.77 134.90
5245.81 -LPZ.32 112.95 239.80 70.r_ 3 23 52 2645.8 -24.76 105.06
3019.48 -26.22 97.52 241.12 75.10 4 30 22 2419.5 -28.01 89.17
33fi3_99 -18.54 119.35 238.20 66.13 2 5| 37 2754.0 -21.61 |1J.90
_538.47 -33.67 62.64 242.73 83.69 6 55 55 1938.5 -54.17 53.43
3407.77 -1J.85 119.72 234.51 57.70 2 35 25 2807.8 -16.03 113.10




DIFFERI[NTIAL CORRECT|ONS MID-COUR_ EXECUTION ACCURACY
TOE °.4214 TRA -.7_4_7 TC3 .0732 B_,J .0720 ,%T 1464.3 SC,R ?63.0 .%3 1579.6
ROE -.2345 RRA -.3414 RE3 .3874 FAU .14561 RRT .9374 RRF -.996_ R1T -.92_5
FDE 6.4125 FRA 7.7324 FC3-9.2324 BS, ° _85 S_ 1651.1 R23 -.1941 R13 -.9525
_E .4922 BRA .8120 B_3 .3943 FSP -4823 $61 1633.9 SC2 2_8.I THA 26.64
LAUNCH DATE DEC 7 1968 FLIC_-IT TIN_ 16A,00
H_LIOCENTRIC CONIC D_ST_kNI_E 438.045
RL 147.56 LAL -.00 L.O. 74._ VL 27.791 GAL 4.30 AZL 67.10 H(.A 109.72 SMA 1_8.99 EEC .16056
RP 10_.72 LAP -.49 LOP 264.67 VP 37.585 GAP -J.gO A2'P _'Z.86 T_L 156.49 TAP 346.2* RC_ 108.28
RC 71.560 GL _'_.12 GP 6.17 ZAL 51.38 ZAP 6_.56 ETS 358.77 Z/_ 173.61ETE 40.57 ZAC 114.18
PL_NETC_ENTRIC CONIC
C3 13.832 VHL 3.719 OLA 30.89 RAL 16.05 RAO 6567.5 Vl_L 11.628 PTH 2.04 VHP _.072 DPA 11.79
LN(.H AZNTH LNC_ TII_ L-J TII_ INJ.LAT INJ L_NG |NJ RT ASC INJ A_TH _NJ TI_ PO CST TIM
77.11 23 345 15 3781.96 -23.46 152.88 239.55 69.31 24 39 17 3182.0
102.89 5 5 _7 3121.91 -23.45 104.18 2_9.54 69._0 3 57 29 2521.9
77.11 23 36 15 3781.96 -23.46 15_.88 2_._ 69.31 24 39 17 3182;0
102.89 3 5 17 3121.91 -23.45 104.18 2_.54 69.30 3 5_ 29 2521.9
110.00 5 45 8 _3.79 -32.84 69,16 142.47 79.92 6 28 52 _023.8
110.0_ I 59 40 3328.08 -14.71 115,31 235.04 58.79 2 55 8 2728.1
OlFFE_I[NT|AL O_R[CTIONS MIO-COURS_ EXECUTiON ACCURACY
TOE -.3052 TRA -.5763 TC3 -.0819 BAU .0563 SGT |1_6.7 SC,R 564.8 SC,3 1729.1
FOE 7.3403 _RA 8.2374 FC3-9.8763 ESP 468_ ._ 1L=_9.3 RZ3 -._663 R13 -.9189
6DE .3451 _RA .6303 6C3 .3042 FSP -529'9 SGI 1249.0 SG2 _5.9 THA 24,92
ORBIT OETERN#NATION _CCURAC_
ST 762.4 SR 406.5 SS _994.9
CRT .9969 CRS .9974 CST .9889
LSA 5115.0 NS_ 112.6 SS_ 4.0
ELl 863.5 EL2 28.3 _LF 28.02
AI_IVAL O_T£ _A¢ 20 1969
INC. 2.8968 Vl 30.233
APO 149.70 V2 34.858
ETC 163.36 CLP -62.38
RAP 19.16 £CC 1.2276








5T 5(>0.8 SR 285.3 SS 3224.7
CRT .9965 CRS .9911 CST .9772
LSA 3283.1 MSA 122.5 SSA 4.9
ELI 627.9 EL2 21.2 _LF 26.76
412
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH 0ATE ore 7 1968
HIEL IO(EN TRZ( CONIC
RL 147.36 LAL -.00
RP 108.74 LAP -.67
RE 73. 792 GL 23.09
PLANETOCENTRIC CONIC
E3 13.898 VHL 3.728
LNO4 AZI, ITPI LNCH TIME
74.97 23 19 23
105.03 3 18 36
74.97 23 19 23
105.03 3 18
]JO.O0 5 27 2_
110.00 2 13 43
FLIGHT TIME 166.00 ARRIVAL CATE NAY 22 1969
DISTANCE 444.45J
LOL 74.96 VL 27.805 GAL 4.27 AZL 86.9(! #4Oi 192.90 SMA 119.09 ECC .|SN| ZNC 3.0221 Vl 30.233
LCP 267.84 VP 37.587 GAP -1.46 AZP 92.95 TAL 156.45 TAP 349.35 _ |09.49 aPO 149.70 v2 34.848
GP 4.85 ZAL 51.89 ZAP 67,73 ETS 5_3.gO ZAE 176.G0 ETE 61.65 ZaC |lZ.¢_ [TC 164.g8 CLP -67.65
0LA 31.76 RaL 15.58 Ra0 6567.5 VEL 1J.63i PTH Z.04 VNP Z.958 0Pa 9.73 RAP 17.78 ECC 1.2287
L-I TIN[ ZNJ L_T IN] L.O_ IN./ RT A_I4_ JNJ AZN-TH IN] TIME PO ¢$1' TIN |NJ 2 I_T IN] 2 LONG
_830.24 -14.07 1_6.78 939.42 (dl.6Z 24 23 13 _30,2 " -26,76 148.85
3075.75 -14.06 100.95 239.41 M.6J. 4 9 52 247S.? -R6,75 93.02
_50.24 -Z4.07 158.78 239.A2 M._ ZA 23 13 3230.2 -L_,76 148.85
5075.75 o2A.06 100.95 239.4! M.6! 4 9 52 24'tS.7 o26_75 93.02
2676.49 -_.J4 73.JJ EAE,J9 77.67 6 JJ 39 20/_.5 ";_3,_0 64.14
5277.49 -16.A8 Ilg.4_ 235.49 59.¢R 3 8 21 L,Sl"t.5 -20._!) 1o5.51
0IFFERENTIAL CORf_C T|_
TOIE -. | 5.qZ TRA - .4038 TC3 - ._'589 6AU .0666
ROE -.1109 RRA -.2103 RC3 .2498 FAAJ .J_6
FOE B.03L_Z FRA 8.6833 FC-10.5430 B8P _451
8OE .1891 8RA .4553 !_3 .3598 FSP -57(=0
NX0-OOOR_ ENEo_rzoN aCCtJO, CY
5G7 7g0.9 _ 456.3 S_J J854.2
RRT .7804 RRF -.9756 _ -.7_9
SGB 913,1 _ -.4949 R13 -.8.385
SGI 81'6.0 + S,_ 287.6 1HA 26.73
LAUNCH DATE OF'(. 7 1968 FL|G_T TIME I_o_O
H[L I(_ENTRIC CCNIC
RL 147.36 LIL -._O
RP 108.77 LAP -.86
RC 76.053 GL 23.67
PLANE TO_[NTRJC CONIC
C3 13.941 _ 3.734
LN(.H AZM'TH LNCH TIME
73.73 _ JO 6 3836._ -24.4_
106.27 3 26 | 3050.35 -_A.44
73.73 23 10 6 3_S6._ -14.45
10G.27 3 L_6 1 30_0._5 -24.44
]10.00 5 14 43 2714.66 -31.55
110.00 2 24 30 3240.67 -17.73
DIFFE_NTIAL CORI_C TION_
TDE .0190 TRA-.2194 TC3-.46_9 BAU .0959
RO_ -.0724 RRA -.J819 RC3 .Z142 FAU .17804
FOE 8.5843 FRa 9.0784 F(_-I| .0_ BSP 2137
+ BOE .0746 _RA .2850 8C_ .5143 FSP -6125
orr ._33 ms .e747cs! _63
LS_3_.s NM t_;T _ 5.8
DISTANCE 450.836
LOL 74.96 Vl. 27.816 GaL 4.L=_ aZL 86._/4_ 196.07 _i_ 119.17 F.,CC
_71.01 vP 37.587 GaP -1.03 a2P _.98 T_L 156,38 TaP 352.45 _._
GP 4.0_ ZN. 52.04 ZaP 73.|9 I[TS .55 _ |76.88 E'r[ 131,0_ Z.AC
OLA 31.31 RAL 15.35 RAO 6567.5 _[L 11.633 PTH 2.04 _AP 2.87_ OPA
L-I TINE IN] [.AT JNJ LO_ JNJ RT _ IN./ AZlATH ;NJ TZI_
1_!.9,9 L_J9,40 _.J8 24 _4 23
_.lB 2_9.40 M.J7 4 |6 _I
158.99 239.40 t_.I8 24 14 23
99.18 739.40 _.17 4 I6 _1
75.93 241.99 76.10 5 59 57
110.33 235.93 $0.28 3 18 31
NID-_ EXECUTION aCCURACY
SGT 52_.3 SGR _,6 _,_i i_J7.8
RRT .3453 _F -._M_4 RIIF -.2783
SC_ 6_4.6 R_3 -.80|4 R13 -._0CK]
S_I 556.8 SGZ 344.2 11.M 13.71
_iRIVAL DaTE HAY R4 1969
• _Mgl IN¢ 3,0_79 VJ 30.233
10_.64 aPO IAg._ V2 34.839
|10.6_ _TC 164o93 CLP -73.14
8.03 RAP IS._ ECC 1._294
R3 CST T_M INJ 2 tat INJ 2 LONG
_7.0 -27.19 IS_ .05
24S0.3 -27.19 91.25
_ST.O -27.19 15_ .05




ST |_3.5 SR 148.9 SS 3491.7
CRT .4-656 CRS .9323 CST .1181
L._t 3494.3 N8A 133.7 SSA 6.6
ELI 167.2 EL2 97._ ALl r 56.03
LAUNCH 0ATE DEC 7 19(>8
HELIOCENTRIC COMIC
RL 147.36 LAL -.00
RP 108.80 LAP -1.04
RC 78. 340 GL 24.05
PL4NE TOCENTR IC CONIC
C3 13.99J VHL 3.740
LNCH AZMTH LNCH T]NE
72.9J 23 4 24
107.09 3 31 3
72.91 23 4 24
]07.09 3 31 3
110.00 5 3 7
110.DO 2 33 26
FLIGHT TIME 170.00 ARRIVAL OATE MAY 26 J969
0 ISTaNCE 457.199
LCL 74.96 VL 27.625 GAL 4.26 AZL 86.85 NCA 1_.24 SNA 129.23 ECC .15847 I_ 3.1497 VI 30.233
LOP 274.17 VP 37.586 GAP -.61 _ 92.97 TAL 156.28 TAP 355.52 RCa 108.75 APO 149.71 v2 34.831
GP 3.46 7aL 52.08 ZAP 78.83 ETS ._ ZA[ 173.78 ETE 161.93 2AC 108.42 ETC 165.41 CLP -78.81
DLA 32.71 RAL 15._6 RAO 6567.6 _EL 11.6_5 PTN 2.04 _fP 2o8JI OPA " 6.49 RAP |3.93 ECC 1.2303
L-| T|ME ZNJ LaT ZNJ LON6 |NJ RT aSC |NJ A2MTH IN] 7;NE PO (:ST TIN IN] 2 LAT |NJ 2 LONG
_874.42 -24.71 160.43 239.50 67.86 24 8 59 3274.4 -27.49 152.50
303_.50 -_4._0 98.08 2_.49 67.85 4 2! 37 _4_4._ -_7.48 g0.14
3874.42 -24.71 160.43 239.50 67.86 24 8 59 3274.4 -27.49 152.50
3034.50 -24.70 _._ 239.49 67.85 4 ZI 37 74_4.5 -_7.48 90.14
_744.74 -31.04 78.11 _41.91 74.90 5 _0 52 2144.7 -32.79 69.34
3212.17 -18.68 J08.67 256.39 60.84 3 26 58 L_12._ -22.42 101.54
O[F'FERENT IAL CCRREC T ION_
TOE .2076 TRA -.O247 TC3 -.6867 BAU .1_42
ROE -.0396 RRA -.1613 RC3 ._080 FAU .18516
FOE 8.9608 FRA 9.3537 FC-11.4570 BSP 1057
5OE .2114 _RA .1632 BE3 .7175 FSP -6443
LAUNCH DATE DEC 7 1968
H_LIOCENTRIC CONIC
RL 147.36 LAL -.O0
RP 108.82 LAP -J.21
RC 80.651GL 24.30
PLAME TOCENTRIC CONIC
C3 14.063 VHL 3.750
LNCH A214TH LNO4 TINE
72.33 23 0 47
107.67 3 34 56
7_.33 2_ 0 47
107.67 3 34 36
110.00 4 57 43





L-I TINE |NJ LAT






TOE .4077 TRA .ITT9 TC3 -._'Z45 _tU .1777
ROE -.OIO6 RRA -.1456RC3 .196_ FAU .J89J9
FOE 9.1657 FRA 9.5103 FC-11.6466 BSP 1594
(3OE .4078 _RA ._299 _3 .9451FSP -6_52
XI0-_ E_ECUTION ACCURACY ORBIT DETERNII_TION ACCURACY
SGT 605.9 S(;R 337.9 SG3 _.3 ST 318.7 SR 107.0 S$ 3557.7
RRT -.4103 #RF -.9030 RIF .5624 CRT -.5323 CR8 ,8183 C$T -.9_12
Sr_ 693.7 R_ .646J RI3 -.662_ LS& 3570.9 MSA 137.9 SSA 7.4
SG| 627.3 _u_ 296.1 _ 16_.88 ELI 324.2 EL2 89.1 _kF 169.03
FLIGHT TINE JP'_.DO ARRIVAL DATE Mh_ 2'B 1969
0ISTN'K:E 463.341
_7.83! GAL 4._ AZL 86.81 _ _0_.41 _ 129.27 ECC .1_825 INC 3,1870 VI 30.233
37.584 GaP -.20 AZP 9_.95 TAL 156.14 TAP 358.54 RCA 108.82 APO 149.73 v2 _4.824
52.03 ZAP 84,57 ETS |._ ZAE |69.93 ETE 170,67 7AC 106.06 ETC 165.77 CLP -84.57
J5.30 R_ 6567.6 _[L JI.6_8 PTH 2.04 VHP 2.776 0PA 5.03 RAP |I.74 [CO 1.2314
INJ I_ IN,/ RT A_C IN] A214TH INJ T|ME PO CST TIN ]NJ 2 LAT INJ 2 LONG
161.49 239.70 _7.61 24 5 35 3_7.2 -27.69 153.55
97.35 239.70 67.&0 4 25 _0 2424.0 -_Z,69 89.42
161.49 _39.70 67.61 _4 5 35 3_87.2 -27.69 153.55
97.35 _9.70 67.CO 4 25 20 _424.0 -27.69 89.42
79.91 14|.95 73.93 5 43 53 2169.6 -92.48 71.21
107.95 236.69 61,31 3 34 16 2589.6 -23.10 100.14
NZO-Q_I_JE E_EOJTION ACCURACY MIT O_TERNIKATION _CCURACY
._T _6°8 _,R 303.8 _K,3 _7.3 ST 630.8 SR 81.9 SS 3583.4
RRT -.66JO'RRF -.8410_ RT_ .8637 CRT -.3489 CR$ .5277 C$T -.9799
IO32.5 RZ3 .3175 RI3 -.8797 LS_ 3636.6 NS_ 142.0 SSA 8.0
SGI 1008.1 ST_ 223.Z _.la 167.89 EL1 631.4 EL2 76.! ALF ]77.39
413
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69_
LkL_CH DATE DEC 7 1968 - FLIGHT TIME |74.00 ARRIVAL DATE HAY ],(3 1969
HELIOCENTRIC CCIHIC
RL 147,36 LAL -.00
RP 108.84 LAP -1.39
RC 82.981 GL 24.44
PLANETOC(NTRIC CONKC
C3 14.165 VHL 3.764
LN04 A2'NTH INCH TXlN_
71.91 22 58 40
108,O9 3 38 9
71.91 22 58 40
108.09 3 38 9
110.00 4 52 5
110.00 2 47 SO
DIFFERENTIAL CCRR(CTIONS
TOE .6129 TRA .3847 TC3-1,1696 BAU ,L_443
ROE .01fi4 RRA -.1332 RC3 .18711FAU .18946
FOE 9.Z064 FRA 9.5420 FC-11.5795 8SP 3099
.6131 BRA .4071 BC3 I .1846 FSP -67213
01STAN(E 469,860
L(X 74.96 VL 27,835 GAL 4,31 AZL 86,76 N(A 2135,58 S_4A 129,50 ECC .15828 IN( 3,2156 Vl 50.233
LOP 280.50 VP 37,580 GAP ,21AZP 92,90 TAL 155,95 TAP !,53 RCA 108.84 APO 149,77 V2 34,816
GP 2.68 ZAL 51.90 ZAP 90.34 ET$ 1.39 Z_[ 165.89 (TE 174.2t ZAC 103.64 ETC 166.03 CLP -90.34
CLA 33.19 RAL 15.43 RA0 6567,6 VEL 11,643 PT_ 2,04 VHP 2,766 OPA 3,64 RAP 9.52 £CC 1,233|
L-! TINE IN) LAT IN) LO/AG IN) RT A_ IN) A2147H IN) TJNE PO CST TIM INJ 2 LAT IN) 2 LONG
]896.97 -24.99 162,30 240,02 67,41 24 3 37 3297.0 -27,83 154,56
3017,36 -24,98 96,89 240,01 67,40 4 28 26 2417,4 -27.82 88.96
3896.97 -24,99 162,30 240,02 67,4_ 24 3 37 3297,0 -27,83 154.36
3017,36 -24,98 96,89 240.01 67,40 4 28 26 2417,4 -27,82 88.96
2790,45 -30,18 81,41 242,11 73,i3 5 38 _5 2190,3 -32.19 72.77
3171.88 -20.00 106._'9 237.45 61.69 3 40 42 2571.9 -23.63 99.03
NID-O_I.M_ EXECUTION ACCURACY ORBIT DETERMINATION ACCt.MACY
`%T J46|.3 `%R 281.4 `%3 ZO_.§ ST 956.B 5_ 76.5 SS 3574.4
RRT -,6613 RRF -,7578 RTI r ,9399 OR7 .0891CeS ,0443 CST -.9909
1488.Z /_3 .1_12 R13 -.9431 LSA ]898,2 NSA 145,6 SSA 8.9
_I 1473.4 S_ 209.4 THA 172.59 ELI 956.8 EL2 76.2 ALF .41
LAUNCH DATE DEC 7 J968 FLIGHT TINE 176.00 ARRIVAL 04TE JUN 1 1969
HELIOCENTRIC CONIC DI$TA_ 476.l§9
RL 147.36 LAL -.DO LOL 74.96 VL _I'.837 GAL 4._ AZl. _.76 PICA 208.74 _ I29.32 ECC .15852 IN( 3.2382 Vl )0.233
RP 108.86 LAP -1.56 LOP _83.66 VP 37.576 GAP ,61AZP 92.84 TAL |_5.73 TAP 4.48 RCA 108.82 APO 149.82 V2 34.810
RE 85.328 GL 24,_ ¢P 2,40 Z*L _1,70 ZAP 96,02ETS J,JSZAE 161,83 ET( 17_,96ZAC 101._ ETC 166.21 CLP -96.03
PL.AN(TOE(NTRIC CONIC
C3 14.300 VHL 3,781 OLA 33,35 RAL 15,C_6 RA0 6_H57,6 V_L 11,648 PTH g,04 VHP 2,781 OPA 2,33 RAP 7.33 [CC 1,2353
INCH A2_4TH LN(H TZNE L-! T_NE IN) JJT IN) LCNG IN) EfT A_I_ IN) AZlATH _NJ T_NE PO C$T TXM JNJ 2 LAT ZNJ 2 LONG
71 ,61 _ 57 40 3904,9_Z -25,04 16_,93 240,44 67,23 _4 2 45 3304,9 -27,91 155,O0
108,39 3 40 57 _013,60 -2fl.03 96,6_ 240,43 67,21 4 31 I0 2413,6 -27.90 88.69
71.61 22 57 40 3904.92 -25.04 162.93 240.44 67.23 Z4 Z 43 3304.9 -27.91 155.00
108.39 3 40 57 3013,60 -25,03 _N_,_. _40,43 67,21 4 31 lO 2413.6 -27.90 88.69
]10,00 4 48 0 2_,05 -_9,82 82,6_ 242,41 72,46 5 34 48 _O8,1 -31.93 74,08
110.00 2 53 43 3158.47 -20.43 105.49 _.07 61.90 3 46 21 2558,5 -24,02 98.18
DIFFERENTIAL CORRECTION_ MIO-_ EXECUTION ACCURACY ORgIT OEI_RNINATICN ACCURACY
TOE .8J_0 TRA.5_'_3 TC3-1.4109 BAU .2719 _W_T 19_6.7 _ _.7 S_3 20)4.4 ST 1281.0 SR 89.6 $5 3524.5
ROE .0392 RRA -.12_1 RE3 ,1812 FAU ,18710 RRT -,3946 _ -,6603 R1T ,9666 ERr ,4fl16 CRS -.3fl81 CST -.9947
rOE 9.0672 KRA 9.4_61 F(-1|,3276 8SP 4732 _ 1973,1 /_3 ,O976 RI3 -,9675 L_ 3748,2 NSA 149.2 SSA 8.9
.8189 _RA .6049 8C3 1.4225 FP -61U5 ,%1 1963.3 S_ 215.3 THA 175.27 ELI 1281.7 EL2 79,9 ALF 1.82
LAUNCH DATE C[C 7 1968 FLIGHT TIN( 178.00 ARRIVAL CATE JUN 3 1969
P'q[LIOCENTRIC CONIC O_$TAN(E 482.436
RL 147.36 LAL -.(30 LC_ 74.96 VL 27.837 GAL 4.4J AZL 86.74 PICA 211.91 5_44 119.32 (CC .15899 INC 3.2566 VJ _0.Z33
RP 108.88 LAP -1.72 LOP 286.82 VP _7,570 GAP 1,01A_P 9_,77 TAL 155,47 TAP 7.38 RCA 108.76 APO |49,88 v2 34,804
RC 81.691 GL 24.49 CP 2.1_ ZAL 51.44 ZAP 101._6 ETS 1.54 ZAE 1_7.86 ETE 176.93 ZAC 99.05 ETC |66.33 (LP-)D).57
PLAI_TC_ENTRIC CONIC
C3 14.472 VHL 3,B04 CLA 33,46 RAL 15,97 RA0 6_67,6 V_L _|,656 PTH 2,0_ VHP 2,819 0PA 1.13 RAP 5.28 ECC 1.2582
LNO4 AZMTH LN(H TII,_ L-I T|I4[ INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ T_I_ PO CST TIN INJ 2 LATINJ 2 LONG
71.39 22 57 33 3911,70 -25,05 163.46 240,97 67.07 24 2 45 3311.7 -27,93 J55.54
108.6] 3 43 32 _012,12 -25,04 96,51 240.9_ 67.05 4 33 44 2412.1 -27.92 88.59
71.39 22 57 33 3911,70 -25,05 163,46 240,97 67,07 24 2 45 3311.7 -27.93 155.54
108.61 3 43 32 3012.12 -25.04 9_.51 240.96 67.05 4 33 44 2412.1 -27.92 88.59
1)0.00 4 45 23 2822.63 -29.52 83,68 242,8_ 71,93 5 32 26 2222.6 -31.70 75.15
110.00 2 58 48 3149.18 -213.73 104.93 2]8,74 62.19 3 51 )7 2549.2 -24.28 97.59
CIFFERENT_AL (.OI_R_CTION$ NIO-COURS( (X[EUTION ACCURAC_ ORBIT DETEAM|NAT_ON ACCURACY
TOE 1.0176 YRA .7972 TC3-1.64_6 g_AJ .31_;k_ ,%T 2443,9 8_ _4.0 ,%3 1968.3 ST 1592.8 5R JI0.9 SS 3444.Z
R_E .0608 RRA -.1152 RC3 .1766 FAU .18184 RRT -._060 _ -._571 RTF .9782 (_T .6417 CR$ -.5744 CST -.9963
FOE 8.7846 FRA 9,193I FC-10,8782 BP 6376 `%B 2460,1 /_3 ,0870 R13 -,9786 LS_ 3793.2 NSA 152.5 SSA 9.3
_0( 1.0195 I_RA .6055 BC3 1,6_21 FSP -6579 ,%j 2449,5 _ 2"27,4 THA |76,83 ELI 1594.4 ELI 85.0 ALF Z.57
LAUNCH DATE DEC 7 1_ FLIGHT TII,_. IBO.DO A_IVAL C_TE JUN 5 1969
P_ELKX2ENTRIC CONIC 0ISTANCE 488.691
RL )47.36 LAL -.DO LOL 74.9( VL 27.8_ GAL 4,48 A2L N.73 PO 21_,07 SMA |_.3I (CC .15968 IN( 3.2721 Vl )0.233
RP 108,_O LAP -1,88 LOP 289,99 VP 37,564 GAP 1,41 42_ 9"Z,_ TAL 155,17 TAP 10.24 RCA 108.66 APO 149.95 V2 34.799
RE 90.065 GL 24.42 GP 1.94 ZAL _1.1! ZAP 10_.88 ETS 1.57 Z_q[ 154.06 ETE 177.50 ZAC 97.03 ETC 166.39 (LP-106.89
PLAN(TC_ENTRIC CONIC
C3 14.683 W.fL 3,832 0LA _3,53 RAL 16,]8 RAO 6367,6 V_L 11._ PTH 2,O_ VHP 2,880 OPA .05 RAP 3.40 (CO 1._417
LNCH A_t4TH LN_H TINE L-I T|I, IE INJ I.AT "_NJ L._ INJ RT AS( INJ A_I4TH INJ TIN[ PO CST TIM INJ 2 LATINJ 2 LONG
7_.25 22 58 13 3917,64 -25.02 163,91 _4t.60 66.91 24 3 31 3317.6 -27.92 155.99
108.75 3 45 _8 _12.64 -25,01 9_,54 241,60 66,90 4 _6 10 2412.6 -27.91 88.62
71.25 L_ 58 |3 _9t7,64 -25,0_ 163,91 241,60 66,91 24 3 31 3317.6 -27.92 155.99
108.75 3 45 58 _012.64 -25.0I 96,54 _41,60 66,90 4 _ 10 241_.6 -27.91 88.62
110.00 4 44 13 2834.L_B -_.27 84._JO 243.42 71._0 fl 31 27 _34.3 -31.51 76.OI
110.00 3 3 4 3143.99 -20.P9 104.62 2_J.48 6_.31 3 55 28 2544.0 -24,43 97.26
DIFFERENTIAL CCRR(CTIONS MID-COIJRSE EX(CUTICN ACCURACY ORBIT DETERNIN_TION ACCURAC_
TO[ 1.2078 TRA ._71 TC3-1.8_O_U ._3 ,%T _:_|3.3 _ _,4 ,%3 J877.7 5T 1884.4 _ 134.3 SS 3340.0
ROE .0807 RRA -,1090 RE3 .1733 F/M) .17411 _ -,41_0 _ -,4379 RTF" ,9841 CRT ,7364 CRS -.6843 CST -.9972
FOE 8.3904 FRA 8.864@2 FC-10.26_4 8SP 7_2 _ L_YZS.4 _3 .O513 RI3 -.9843 LSA ]834.1 MSA 155.7 SS4 9.7
BOE 1,2105 8RA 1,0031 BE3 1,8661FSP -6366 ,%1 2915,4 ,%_ 241,3 THA 177,8_ EL) 1887.0 EL2 90.7 AIr 3.01
z
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH DAT[ D[C 7 1968
H[LIOC[NTRIC CONIC
RL 147.36 LAL -.OO
RP |08,91 LAP -Z.D3
RC "92.449 GL 24.29
PLAN[TOCE_ITRIC CONIC
C3 14.938 VHL 3.865
LNC.H AZMTH LNCH TIME
71.17 22 59 35
108.83 3 48 18
71,17 22 59 35
108.63 3 48 18
llO.Oe 4 44 26
lID.IX) 3 6 31
FLIGHT TINE 182.00 ARRIVAL DATE JUN 7 1969
DISTANCE 494.994
LC_ 74.96 VL 27.832 GAL 4.57 AZL 66.71HC.A 218.24 SMA 129.28 ICe .J6058 II_ 3.Z653 VI 30.233
LOP 293.15 VP 37.558 GkP 1.80 AZP 97.58 TAL 154.83 TAP 13.06 RCA 108.52 APO 150.04 V2 34.795
GP 1.75 ZAL 50.72 ZAP 111.92 ETS |.58 ZN[ 150.47 IT[ 177.84 ZAC 95.t5 ETC 166.41 CLP-111.93
DLA 33.57 RAL 16.82 Rk0 6567.6 VlEL I1.676 PTH 7.05 VHP
L-I TIME IN| LAT IN| LONG IN| RT A_K: ZNJ AZMTH |NJ T|P4[
3922.96 -24,94 164.29 E42.34 06.77 24 4 58
3014.95 -24.93 96.68 242.34 66.76 4 38 33
3922.96 -24.94 164.Zg 242.34 645.77 24 4 58
50|4.95 -24.93 96.68 242.34 66.76 4 38 33
2843.07 -29.08 85.1J 244.13 7l.lg 5 31 51
3142.86 -Z0.93 104.55 240.27 62.34 3 58 54
O IF'FER[NTIAL CORRECTIONS
TOE !.3866 TRA J,1915 TC3-2.0508 BAAJ .4110
ROE .0991 RRA -.J044 RC3 .IT09 FALl ,16450
FOE 7.9233 FRA B.4822 FC3-9.5339 8SP 9504
BOE I .3901 BRA 1.1961 BC3 2,0579 FSP -6079
LAUNCH DATE OEC 7 1968
HELEOC[NTRIC C.CNIC
RL 147.36 LAL -.(X1 LQ. 7A.945 VL 27.827 GAL
N|O-_ [I(ECUT|ON ACCURACY
SGT 3351.5 SGR 27J.2 SG3 1770,7
RRT -..3315 RRF -,3692 RTF .9_74
_dB 3,36Z.4 R23 .0473 RJ3 -.9675
SGI 3357,7 S_. 755.8 THA 178.45
F'LIGHT TIP_ ldN.O0
O| STANCI[ 1.10l, J 36
4.67 AZL N.70 HCA _|.40
RP IO8.92 LAP -2.IB
RC 94.840 GL 24.12
PLANE TOOrNTRI C CCNIC
C3 15.Z37 VHL 3.903
L.NO'_ AZlATH LI_H TINE
Tl.14 23 J 34
J08.86 3 50 36
7I.J4 23 I 34
108.86 3 50 36
110.00 4 46 5




37.550 GAP 2.19 AZP S)E.47 TN.
50.Z8 ZAP 116.67 ETS J.S8 ZkJ[




2.960 0PA -.600 RAP |.77 ECC 1.2458








ST 2152.Z _IR 157.2 SS 3219.S
CRT .7873 CRS -.7440 CST -.9977
L_A 3872,8 MSA 158.7 SSA 10.0








IN| tAT |NJ LOHG ZNJ RT A_k_ |NJ /,Z_TH
-24.83 164.61 743.19 66,63
-24.82 96.94 243.18 _.62
-24.83 164.61 745.19 66.63
-24.82 96.94 745.16 66,67
-28.95 85.53 244.M 70.97
-20.64 104.73 74| .17 67.77
ARRIVAL OATE JLJN 9 1969
1_9.25 ECC .1611_3 INC 3.2968 VI 30.233
15.84 RC_ |08.35 APO 150.15 V2 34,791
|78.05 ZAC 93,76 £TC 166.41CbP_IJ6.6B
3.059 OPA -1.70 RAP .39 ECC 1.2506
|NJ TIME PO CST TIM |NJ 2 LAT IN| 2 LC_IG
74 7 1 3327.9 -27.77 156.73
4 40 55 24|8.9 -27.76 89.05
74 7 ! 3327.9 -27.77 156.73
4 40 55 2418.9 -27,76 89.05
5 33 34 L:_49.1 -31.27 77.09
4 I 36 25A5.7 -24.38 97.37
DIFFIrl;_NTIAL CORg_C T IONS
TO[ 1.5345 TRA I o3814 TC3-2.2|35 BAU .457"_
.1162 RRA -.lOll RC3 .t690 FAU .13295
r0E 7.4281 FR_ 8.O717 FC3-8.6901 BSP 10890
00_ 1.5588 BRA 1.3851 BC3 2.2200 Ir_P -5713
'LAUNCH DATE 0£C 7 196B
N|O-_ E_ECUT|_I ACCURACY
S_T 3757,7 dIGR 179.8 SG3 1655.5
RRT -._592 _ -.L_7 R1T .98_2
SG_ 3767.6 923 .0367 RJ3 -.9893
SGJ 3757.9 Sr_ Z7_.2 THA 178.89
FLIGHT TIME 186.00
ORBIT DETERMINATION ACCURAC_
ST 2396.2 SR 178.B SS 509A.7
CRT .Blr_ CRS -.7790 CST -.9960
LS_ 3914.7 NSA 161,7 SS_ 10.4
ELl 2A00,7 EL2 103.0 ALF 3.50
HELIOCENTRIC CONIC DISTANCE 507.326
RL 147.36 LAL -.O0 LOL 74.96 VL 27.8_0 GAL 4.76 AZL 86.69 h_A 224.56 5NA
RP |08.93 LAP -2.32 LOP 299,47 VP 37.543 GAP 2.5_ AZP 92.36 TAL 154,02 TAP
ARRIVAL DATE JUN 11 _969
129.20 ECC .16304
18.58 RCA 108.14
INC 3.3069 V! 30.233
APO 150.26 V2 34.788
RC 97.236 GL 23.90 GP 1.44 ZAL 49.76 ZAP 121.11ET5 1.58 ZAE 144.09 [TE 178.16 Z_( 92.56
PLAN[T(_ENTRIC CONIC
C3 15.564 VHL 3.948 OLA 33,57 RAL 17._6 RA0 6567,6 VEL 11,703 PTH 2.06 VHP 3.|74 0PA -2.36
LNCH AZNTH LNCH TINE L-I T|ME |NJ LAT _NJ LONG IN| RT ASA: IN| AZNTH IN| TIME PO CST TIN
71,17 23 4 7 3932.50 -24.69 164.g0 244,14 66,49 24 9 39 3332.5
108.83 3 }2 50 3024.47 -24.67 97.50 244.13 66.48 4 43 15 2424.5
71.17 23 4 7 3932.50 -24.69 164.g0 244,14 66.49 24 9 39 3332.5
108.83 3 52 50 3024.47 -24.67 97.50 244.13 66,48 4 A3 15 2424.5
110.00 4 49 O 2852.59 -_.87 85.77 245.97 70.85 5 36 33 2252.6
ETC 166,40 CLP-121.12
_AP 359.28 ECC 1.2565






IIO.OO 3 11 4 315738 -_0.63 105.13 2A7.0"Z 62.12 4
OIFFER[NTIAL CORR[CTIONS NID-C_URS[ ELOCUTION ACCURACY
TOE I .7073 TRA 1.5638 TC3-2.3576 BAU .4914 SGT 4124.4 SGR L_O.I 8G3 1535.3
ROE .1326 RRA -.09/_ RC3 .1676 FAU .14|57 RRT -,|9_5 RRF -,2790 RIT .9_04
FOE 6.9039 FRA 7.6335 FC3-7.8643 BSP 12"_3 S_ 4134,6 R_3 .0321 R15 -.9604
_[ 1.7124 _RA 1.5669 BC3 2.3586 FSP -5354 SGI 4124.8 SG2 284.5 THA 179.20
LAUNCH DATE DEC 7 |_Y'08 FLIGHT TII_ 188.0D
I._LZC_ENTRIC CONIC O|STANCE 513.494
RL 147.36 LAL -.O0 LC_ 74.96 VL 27.812 GAL 4.91 AZ1,. 86.68 Hr..A 777.72 5MA
3 36
RP 108.94 LAP -2.45 LOP 30_.63 VP 37.535 GAP 2.97 AZP 92.23 TAL 153.56 TAP
RC 99.636 GL 23.64 GP 1.31 7AL 49.27 ZAP 125.24 ETS 1.58 ZAE 141,51 [TE
PLANETC_ENTRIC CONIC
C3 15.983 _ 3.998 DLA 33.53 RAt. 18.62 RAO 6567.6 VEL 11.7L_ PTH 2.07 VHP
LNCH A214TH LNC.H TIME L-J TIME INJ I.AT INJ LOF_ _NJ RT A_ INJ AZNTH ZNJ TIME
71.24 23 • }3 _5_.87 -24.5| 1_5.15 245.18 _,36 24 12 49
108.76 3 55 3 5031.55 -24.49 97,76 245,18 66.35 4 45 35
71._4 23 7 13 _.87 -24.51 165,15 245.18 6_.36 24 12 49
108.76 3 55 3 5031.5_ -24.49 97,76 245.18 66.35 4 45 55
110.00 4 53 5 L_53.88 -28,84 85.86 247.09 70.80 5 40 39
110.00 3 12 17 3162,54 -20.30 105,74 247,92 61.89 4 4 59
DIFFERENTIAL _CTICI_q NIO-_ EXECUTION ACCURACY
TDE 1.8477 TRA 1.7414 TC3-2,464! BAU .5777 SGT 4456.2 SGR 501.2 SG3 1416,4
ROE .1494 RRA -.0971RC3 .1660 FAt) .1_007 RRT -.1476 _ -,1755 R1T .9911
FOE 6.3875 FRA 7.1991 FC3-7.0455 _:_ 1_105 SG_ 4A66,4 R_3 .0_g(_ R13 -.991!
BOE I .8536 BRA 1.7441 BC3 2.4697 F_ -4984 SG1 4456.4 SG2 _97.9 THA 179,43
2552.4 -24.19 97.79
ORBIT OETERNINATION ACCURACY
ST 2609.8 SR 199.3 SS 2958.5
CRT .83§4 CRS -.8010 CST -.9982
LSA 3946.7 MSA 164,6 5SA 10.6
ELI 2615.1 EL2 109.3 ALF 3.66
ARRIVAL DATE JUN 13 1969
1L_9.14 ECC .16459 INC 3._159 vt _O.233
21.29 RCA 107.69 APO 150.40 v2 34.7_6
I78.23 ZAC 91.65 ETC 166.38 CLP-125.25
3.505 OPA -_.87 RAP 358.46 ECC |.2630








ST 2796._ SR 218.5 SS 11_21.6
CRT .8475 ORS -.B153 CST -.99_3
LSA 3975.4 NSA 167.5 SSA 10.9
ELI 2_03.0 _L2 I|5.8 ALF 3.79
415
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 1968-691
LAUNCH DATE 0EC 7 1968 FLIGHT TIN[ 190.00 ARRIVAL 0ATE JUN 15 1969
H_LXO(_ENTRIC CONIC 0|STANC£ 519,639
RL 147,36 LAL -,00 LOL 74,96 VL 27,803 GAL 5,0G AZL 86,68 PICA 230,88 SNA 129,06 ECC ,16637
RP 106.94 LAP -2.58 LOP 305.79 VP 57.527 GAP 3.35 A_P 92.|0 TAL |53.07 TAP 23.91 R(A 107.61
RC 102.038 GL 23.13 GP 1.213 Z,q. 48.62 ZAP IL=NJ.0G ET$ 1.58 ZA[ |M.?9 [T[ 178.26 ZA¢ 91.04
PLAN[ T(XENTRIC CON|C
C3 16,437 VHL 4.0_4 0LA 33.47 RAt. 19.33 RAO 6¢J67.7 VF..L |J//'40 PTH 2.07 W4P 3.450 DPA -3.23
LN(H AZNTH LN(J.I T|N[ L-| TZI_ |NJ I.AT |NJ _ INJ RT A_ |NJ AZNTH XNJ TIl_ I_) CST T|N
71.35 23 10 50 3341,03 -24,29 165,37 246,53 66,23 24 16 31 334J ,O
I08.61 3 _7 13 _O,iO.|? -24.28 g6.32 246.32 _.21 4 47 53 2440,Z
71.35 23 1O 50 3941.03 -Z4,29 165_7 246,53 66,23 24 16 31 3341.0
108.6f_ 3 57 13 3040,17 -24,29 M,3_ 246,52 66.2! 4 47 53 24_,2
II0.00 4 58 12 2853,38 -29,85 83,83 248,53 70,82 5 45 46 2253,4
110.00 3 12 S? 3J73,81 -19._8 106.55 243,99 61.60 4 5 52 2575,8
ZN(: 3.324! Vl 30.233
APO 150.35 V_ 34.7a4
[TC I64S,H CLP-129o07
RAP 357.89 £C¢ I._705
INJ 2 LAT _NJ 2 LONG
-27.29 157.53






TDtE 1.9764 TRA I .9161 TC3-2.54'1'1 8AU .5610
R0( .1639 RRA -.0959 RC3 .1640 FAU .11876
FOE 5.6921 FRA 6.'1825 FC3-6,2f_48 BSP 14499
1.9832 BRA 1.9189 EIC3 2.35_3 F_P -4619
NIO--OOUi_ E_OJTION AC-CURACY
SGT 4754.8 S_t 312.6 SG3 1_02.0
-.1043 _ -.J300 Rllr .9914
476'J.0 n23.0Z_ RI3 -._J14
_S 4754.9 S_ 310.9 _ I79.61
CR_T 01[TERNINATION ACCURACY"
ST 2958.7 SR _6.7 SS 2686.9
CRT ,85§6 CRS -.8249 CST -.9984
LSA 4000,0 NS& 170.5 SSA II,E
ELI L_65,6 EL2 122,3 ALF 3,92
4LAUNO4 0ATE 01EC 7 19G8 FLIGHT TZNE 19_.00 ARRIVAl. 0ATE JUN 17 1969
H_L|O(_NTR;C C4_NI C
RL 147.36 L_L -.O0 LOL '14.96 VL 27.785 GAL 5.ZZ AZL M.87 HCA ;_34.O4 SI4A 129.01 ECC .16836 IN(: 3.3315 V! 30.E33
RP 108.93 LAP -E.70 LOP 308.96 VP 3'1._18 GAP 5.73 AZP 91._ TAL J52.53 TAP _6.58 R(A 107.29 APO 150.73 V2 34.783
K 104,441 GL L_.O0 GP 1.10 ZAL 4"/'.97 ZAP 13_.6J IT8 1,(0 Z_ |_,13 I_!_ 178.29 ZAC gO,69 ETC 166.35 CLP-13_.62
Pt.ANE TOOrNTR [ ( C(_II C
C_ 16.9_ Vt4L 4.11-10LA 33.39 RAL 20.13 RAO _7,? VI[L 11.7_ PTH 2.08 VlNP 3.608 0PA -3.49 RAP 357°59 ECC 1.2790
LNCH AZMTH LNCH T|NI[ L-| TZN_ J'NJ LAT INJ _ ][NJ RT A_ |NJ A_qHITH JNJ T|I_ PC) CST TIN fNJ 2 LAT INJ 2 LONG
'11.51 23 I4 _ 394_,12 -24,04 161,37 247,_ _d$,09 24 Z_ _ 3345,1 -27.06 157,77
108,49 3 _9 21 _OSO.2J °24,03 911.9O 247.55 66.0_ 4 50 12 249O,2 -2-1,05 91,18
- 71.51 23 14 54 3'94_,12 -24,04 |(P_,37 247,16 64,09 14 ;_ _ 3345.1 -_-1,06 157.77
]08.49 3 59 21 3050.21 -24,03 9_.M Z4?.SS 66.08 4 50 12 2450.2 -27.05 91.18
110.00 5 4 12 2951.53 -Z_._ 85.?0 249,'/_ ?0./_ 3 51 43 _3|.5 -31.2"2 7-1.27
110.00 3 13 11 3191.80 -19'_M 107,48 241,07 61,26 4 6 22 2591,8 -23.04 100,77
0IFIrlrR_NTXAL COgg_CTI_ NXO_ [_)T_ON _(_L_(Y ORBIT OI[TI[J_XNATION ACCURACY
TOE 2,0948 TRA 2.08g0 TC5-2._04_ _U .,_H)13 _T _.2 g 3_4".0 _K_-3 llg_.l ST 3097.3 SR 2fl4.0 SS 2536.0
ROE .1793 RRA -.O949 Re3 .1813 FAU °10791 gRT -.0_ _ -.0g0| RTI r ._16 (,RT .8612 (.RS -.831_J CST -.9_4
_0_ 5,42¢ FRA 6.3887 FC5-5,510_ 8_iP 15485 _ 503_,6 _ .O_M 213 -,_916 LSA 4020,0 NS_ 1-13,S $S_ II .S
801[ 2,102'5 eRA 2,0911 _[15 2,6098 FSP -4295 _1 50_'_,2 SGZ 3L_J,2 ?HA 1-19,-13 ELI 3105,1 EL.2 128,8 ALF 4.05
LAUNCH 0ATE OEC ? 1968
I_LIOCENTRIC COLIC
RL 147,36 LAL -.00
RP 108.95 LAP -_.81
RC 106.844 GL L_.62
PL4N_TC(ENTRIC CONIC
C3 17,531 VHL 4,187
LNCH ATNTH LNCH TII_
71.71 23 19 ?.8
108,29 4 I _6
71,71 23 19 28
108.29 4 I _6
110.00 5 10 55
110.00 3 13 5
FLIGHT TIME 194.00 _RR|V_L 0_T[ JUN |9 1969
LOL 74.96 VL _7.781 GAL 5.39 AZL 86.66 _ 237.21 Se4A 128.93 ECC .17059 IN(: 3.3384 VI _.233
LOP 312.1_ VP 37.509 GAP 4,14 AZP 91.81 TAL 151.96 TAP 29.17 RCA 106.93 APO 150.92 V2 34.783
GP 1.01ZAL 47._8 7AP |3_.89 ET$ 1.62 ZJl_ 134,50 _TE 1-18._8 ZAC 9O.60 [TC 166.34 CLP-135.89
0LA 3_.29 RAL 20°96 RAD 6_67.7 _L 11.-186 PTH _.08 vHP 3.7'17 0PA -3.6_ RAP 317.51 ECC 1.2883
L-_ T_NIE _NJ LAT INJ LON_ INJ RT ASC INJ A21RTH INJ T;I_ PO CST T|N |NJ 2 LAT INJ 2 L(3NG
3949,07 -23,-16 165,-14 248,89 63,96 24 2_ 17 3349,1 -26,80 157.97
3(361.80 -23.75 99.74 248.88 65.95 4 52 27 2461.8 -26.79 91.97
3949,07 -23.-16 163,74 248.89 65.96 24 25 17 3349.1 -26.80 157.97
3061.80 -23.-15 99.74 248.88 65.95 4 52 27 2461.8 -26.79 91.97
2848.71 -28.96 8_._(3 251.17 ?0.98 5 58 23 _248.'1 -31.27 77,06
3_10,15 -18,'15 108,56 24G,_0 60,88 4 6 33 _610.1 -22,49 101.41
O|FFERIENTI4L CORR[C TICN5
TOE 2.2064 TRA 2,2646 rc3-2.6320 BAU .6180
RO_ .1948 RRA -,0940 R_3 ,1581 FAU ,09726
FOE 3.0OL_ FRA 6.0_3 FC3-4._[Y27 8SP 16319
2.2150 f_RA 2.266S E_.3 2.6368 FSP -_J09
LAUNCH OATE 0EC 7 1_G8
H[L I(_ENTRZC CCNZC
RL 147,36 LAL -,00 LCL '14.96 Vt. 27.769 GAL
RP 108.94 L._P -2.91 LOP 315.28 vP 37.501 GAP
I,IID-COURSE E_ECUTION ACCURACY
.%T 5264.9 SGR 335.0 SG3 109_,8
_T -.0_t_5 _F -.0535 RW .991_
SG_ 3273.3 _3 .0212 R13 -.9915
SC-I 5264.9 S_ 3_14.8 THA 1'19.88
I_LI_;.JY TINE 1_6._
OISTANCE 537.951
5.59 A21. 86.66HGk 240.3-1 ._qA
4.54 A2'P 9!.66 TAL 151._6 TAP
RC 109.246 GL L:_'Z.L:_ GP
PLANIETC(_NTR|C ColZC
C3 18.182 vHt. 4,2_'0LA
.93 7AL 46.53 ZAP 138.93 ETS 1.6_ 7__ 132.68 ETE
33.17 RAL 21.84 240 636-1.7 V_L 1J.814 PTH 2.09 VHP
LNO4 A2'NTH LNO4 TINE L-I TIME INJ LAT INJ LO_ INJ RT AS( INJ ANTH
71.95 23 24 28 3952.9O -23,44 165.88 2_0.30 6S._13
1o8,0_ 4 3 2_ 3014.93 -23.43 100.60 250,29 63.82
71,95 23 24 28 3952,90 -23.44 16_,88 2_,_0 65,83
101.05 4 3 25 30?4.93 -23,43 100,6D 250,29 61,82
110,00 3 18 14 284$.28 -29.03 85._6 2$2.16 11.11
110.00 3 IZ 45 32_0.55 -18.07 109.7fl 247.39 60,48
DIFFERENTIAL CCRR_CTIONS 14[O-CCUIR,_: £_CUT_CN ACO.IRACY
TOE 2.5073 TRA 2.4_1_ YC3-2.6418 8AU .6452 5GT 54-18.9 S_R 345.6 SG3 1002.4
ROE .2105 RRA -.09_9 RC3 .1539 FAU .08-181 RRI' -.0013 RRF -.0203 RTF ,9914
FOE 4._=_42 FRA 5.6957 FC3-4.1_O9 _o 171_ _ 54_9.8 R_3 .OJO 213 -._14
gOE 2.3169 _RA 2,440-1 _C3 2.6463 FSP -3599 SGI 5478.9 SC_ _15.6 ?HA 1_0.00
CR_IT OET_rRNINATION ACCURACY
ST 3218.3 SR 270._ SS 2434.£
(.RT .8651 CR$-.8361 CST-.9984
LS_ 4040.4 NS_ 176.6 59_ 11.B
EL1 32_6.8 Et.2 135,4 ALF 4,17
ARRIVAL DATE JUN 21 1969
1_.84 ECC ,1'1306 IN_ 3.3448 VI _3.233
31%'13 RCA i06.54 APO 151.14 v2 34.784
1'18.28 ZAC 90.74 [TC 166,35 CLP-138.93
3,957 DPA -3.64 RAP 337.66 ECC 1,2992
INJ TII41_ PO CST TIN INJ 2 LAT INJ 2 LONG
24 _ 21 3352,9 -26.50 158.14
4 54 40 2474,9 -26.49 92.86
24 30 21 3352,9 -26.50 138.14
4 54 40 2474.9 -26.49 92.86
6 fl 39 L_Z4fl.3 -31.33 76.81
4 6 36 _650.3 -21.86 102.67
ORBIT 0ETERMINATION ACCURACY
ST 3316.1SR 286,4 53 2314.2
CRT .8678 CR$ -.8392 CSr -,9955
LSA 4049,9 N54 179.9 55A 12.1
£L! 3325.4 ELE 141.9 ALF 4._9
416
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4. 1968-69
LAUNCH DATE DEC 7 1968 FLIGHT TIM[ 198._ ARRIVAL 0ATE JUN 23 1969
HELI(X[NTRIC CONIC
RL 147.36 LAL -.gO
RP 108.94 LAP -3.D0
RC 111.645 GL 21.79
PLANETOCENTRIC CONIC
C] IB.91D VHL 4.349
L_.H AZ_tTH LNCH T[NE
72.23 Z3 29 54
IO7.77 4 5 19
72.23 23 29 54
107.77 4 5 19
110.00 fl 26 3
II0.00 3 12 16
OIFFER1ENTIAL _CTIONS
TOE 2.4005 TRA 2.6157
ROE .2265 RRA -.0915
F0C 4.2404 FRA 5,_Z
BOE 2.4112 BRA 2.6173
DISTANCE 543.979
LOt. 74.96 VL 27.755 GAL 5.80 AZL 86.65 I._A
LOP ]18.45 VP 37.492 GAP 4.94 AZP 91.50 TAL
GP .86 ZAL 45.78 ZAP 141.75 ET5 1.70 ZkE
243.53 S_4A 128.75 £CC .17578 IN( 3.3509 Vl 30.233
150.73 TAP 34.26 RCA 106.11 kPO 151.38 V2 34.785
J31.06 £TE 178.27 ZAC 9J.OB ETC 166.36 CLP-14J.76
DLA ]3.04 RAL 22.75 RA0 6567.8 VEL 11.644 PTH 2.10 VHP 4,146 0PA -3.57 RAP 357.99 ECC !.3112
L-I TIWIE |NJ LAT INJ LOq_ INJ RT ASC INJ AZNTH INJ TII_ PO C$T TIN INJ 2 LAT INJ 2 LONG
3956,68 -23.09 166.00 251._3 65,69 24 35 50 3356.7 -26.17 158.29
3089.59 -23.08 101.56 251.79 65.68 4 56 49 2489.6 -26,17 93.85
3956,68 -23,09 166.00 251,80 65.69 24 35 50 3356,7 -26,17 158.29
3089.59 -23.08 101.56 251.79 65.68 4 56 49 2489.6 -26,17 93.85
2841.52 -29.11 85,00 254.44 71.24 6 13 25 LP'Z41.5 -31.39 76.54
3252.74 -17.32 111.03 248.65 60.06 4 6 28 2652.7 -21.17 104.02
NI0-C..CURSE EXECUTION ACI_I.)RACY CRBIT DETEKq41NATION ACCURACY
TE3-2.6322 BAU .6665 SGT 5669,7 _R 355,7 .S_3 9J7,8 ST 3395,5 SR 301.6 SS 2200,0
RE3 .1488 FAU .07912 RRT .0"_1 _ .0111RIT .9911 CRT .8696 CR$ -.8414 CST -.9985
FC3-3.6222 BSP 17867 _ 5680.8 R23 -.0168 RJ3 .9911 LSA 4053.0 NSA 185.2 SSA 12.]
B(3 2.6_4 FSP -33J3 _J _9.7 _ 355,_ T/_ .JO ELI _405.6 EL2 148.5 ALF 4.43
LAUN04 OATE OEC 7 1968 FLIGHT TIME ZO0.O0 ARRIVAL 0ATE JUN 25 1969
HELIOCENTRIC CONIC 0I$TANCI[ 549._
RL 147.36 LAL -.00 LOL 74.96 VL 27.741 GAL $.03 A2_ 86.64 PICA 246.69 _ |_.65 ECC .17876 INC 3.3566 Vl 30.23]
RP 108.93 LAP -3.08 LOP 321.61 VP 37,485 GAP 5.35 _21= 91.33 TAL 150,07 TAP 36,76 RCa 105.65 APO 151.64 V2 54.787
RC 114.042 GL 21.33 GP ._ ZAL 44.9_ ZAP 144.37 [TS 1.76 ZAE 129.61 ETE 176.27 ZAC 91.62 ETC 166.58 CLP-144.]8
PLANETOCENTRIC CONIC
C3 19.725 VHL 4.441 0LA 32,$$ RAL _3.7| RA0 6_7.J VEL J1,$79 PTH 2,|| VHP 4.350 OPA -3.41 RAP 358.51 ICE 1.3246
LNCH A214TH LNCH TZNE L-I TIN[ INJ LAT INJ L_ql6 ZNJ RT A_ INJ AZNTH ZNJ TINE PO CST TIN INJ 2 LkT INJ 2 LONG
72.55 23 35 46 39_O,25 -2"Z,71 166.08 253.37 65.56 24 41 47 5360.3 -25.81 158.41
IO7,4_ 4 7 3 3105,95 -2"4,70 10_,63 253,37 65,55 4 56 49 _506.0 -25,80 94.95
7g.55 23 35 46 39_O.25 -_>_,71 166,OB 253,37 65.56 _4 41 47 3360.3 -25.83 155.41
_07.45 4 7 3 3J03.95 "_.70 J0_.63 _53._7 65.55 4 5_ 49 2506.0 "25.B0 94.95
110,(30 5 34 17 28_7.67 -29._O 84.7_ Zfl8.LP'_ 71.38 6 21 34 LP237.7 -31.46 76.26
J10.OO 3 II 40 3276,54 -16,51 11_,40 249,_N_ 59.63 4 6 16 2676,5 -_0.42 105.45
HFF£RENTIAL CCRRECTICNS NXO-_ E_CUTION ACCURAC_ ORBIT DETERMINATION 4CCUR4C_
TDE 2.4882 TRA 2,7974 TC3-2,_ _AU ,_74 S_T _40,# _GR 365,1 SG3 841,1 ST 3459.8 SAP 316.1 5S 2092,7
ROE .2429 RRA -.0897 RE3 .1429 F/MJ .07111 RRT .0_5 RgF .04|6 RTT ,9_06 CRT .8708 CR5 -.8427 C$T -.9965
rOE ].9110 FRA _.||02 ¥C3-3.1213 gSP 18_34 8C.B _$Z.Z R_ -.0147 RI_ ,9908 LSA 4051.5 NSA 186.7 SSk 12.4
BOE 2.5000 EIRA 2.79_ _C3 2.¢d_1F$P -3049 SGI 5540.8 SG2 _4.5 THA .20 ELI 5470.B EL2 154.9 ALF 4.56
LAUNCH DATE OEC 7 1968 FLIGHT TINE ._2.00 ARRIVAL DATE JUN 27 1969
HELIOCENTRIE CONIC O|$TANC£ 555.992
RL 147.36 LAL -.00 LOL 74.96 VL 27.726 G4L 6.27 kZL 86.64 HCA 249.85 SI4A 128.54 ECC .|8201 INC 3.3620 Vl _0.233
RP 108.9] LAP -3.16 LOP 324.78 VP 37.475 GAP 5.76 AZP 91.16 TAL 149.38 TAP 39.23 RCA 105.14 APO 151.94 V2 _4.790
RE 116.435 GL _D.84 GP .75 ZAL 44.15 ZAP 146.82 ETS 1.$3 ZAE 128.32 ETE 178.27 ZAC 92.]2 ETC !66.41 CLP-146.B]
PLAN_TO_ENTRIC CONIC
C5 20.634 VHL 4.542 DLA 32.70 RAL 24.70 RAO 6567.8 V_L 11.917 PTH 2.12 VHP 4.561DPA -3.16 RAP 359.18 ECC 1.3396
LNCH AZNTH LNCH TII4[ L-I T[HE INJ LAT INJ LONG ZNJ RT A._ _NJ AZ'ATH INJ TIN[ PO C$T TIN _NJ 2 LAT INJ 2 LONG
72.91 23 42 4 3963,70 -22,30 166.14 255,03 65,43 24 48 8 3363.7 -25.42 158.51
107.09 4 8 38 3124.D0 -22.25 103.$J 255.02 65.42 5 0 42 2524.0 -25.41 96.17
72.91 23 42 4 3963.70 -22.30 166.14 255.03 65,43 24 48 8 3363.7 -25.42 158.51
107.O9 4 8 38 3124.00 -L_2.28 103.81 255.02 65.42 5 0 42 2524.0 -25.41 9_.17
J10.00 5 42 49 2833.93 -29.28 $4.47 258.08 7J_52 6 30 3 2"433.9 -31.52 75.98
110.00 3 II 0 3301.77 -15.63 113.83 251.33 59.21 4 6 2 2701.8 -19.60 106.96
OIFFEI_NTIAL C.ORR[CTIONS NI0-COUR.._ E_CUTICIq ACCURACY CRBZT DETER_41NAT_ON ACCURAC_
TO( 2.5717 TRA 2._55 TC3-_.5548 BAU .7058 _T 5_4,6 _ _73.9 _3 771.6 ST 3511.4 SR 3_O.0 55 1992.8
R0( .2598 RRA -.0873 RE3 .1_61 FAU .06370 RRT .0847 _ .0718 R1T" ._305 CRT .8715 CR5 -.843_ C$T -.9985
FOE 3.6148 FRA 4.8604 FC3-2.6725 BSP 19121 SC_ 6006.3 R_3 -.0125 R13 .9905 L.S_ 4046.4 NSA 1g0.2 SSk 12.6
gO( 2.5848 8RA 2.9868 BC] 2.5584 FSP -2_04 ,_1 3994.7 _ 372.5 THA ,_0 ELi 3523.1 EL2 161.3 ALF 4.69
LAUNC_ DATE DEC 7 1_ FLIGHT TINE _4.00 ARRIVAL DATE JUN 29 1969
HELIOCENTRIC CONIC
RL 147.]6 LAL -._0
RP 10_.91 LAP -].L_'_
RE 118.825 GL _0.34
PLAN_TOCENTRIE CONJE
C3 21.649 VIaL 4,653
LNCJ.I A2'NTH LNCH TIN[
73.32 23 48 46
IO6.68 4 lO 3
7].]2 2] 48 46
106.68 4 10 3
110.00 5 51 3_
IlO.O0 ] 10 16
OISTANCE 561.954
LOL 74.96 VL 27.710 GAL 6.54 A2'L 86.63 HC_ 253.01 _4_ 1_.43 EE( .18556 INC 3.]672
LOP 327.94 VP 37.466 GAP 6,18 AZP 90.96 TAL 148.66 TAP 41.68 RCA 104.60 APO 152.26
GP .70 2AL 43.29 7AP449.12 ETS 1.90 Z_ 127,|6 E?E 178.28 ZkC 9].17 ETC 166.44
OLA 32.51 RAL 25.71 RAO 6567.9 Vl[L 11.959 PTH 2.13 VHP 4.783 OPA -2.85 RAP ]60.00
L-I TII4E INJ LAT |NJ _ [NJ RT A,_ ZNJ AZNTH INJ TIME PO CST TIN INJ 2 LAT
_67.06 "21,85 J_,J8 2_6.75 65.3J 24 54 _3 3_7.1 -24.99
3143.73 -21.83 105.10 256.74 65.29 5 2 27 2543.7 -24.98
39_7,O6 -21.83 166,18 256.7_ 65.31 24 54 53 3367.1 -24.99
3143.73 -21.83 105.10 _56.74 65._ 5 _ _7 2543.7 -24.98
_30.45 -29.35 84,23 260,03 71.64 6 38 48 LP'_0.4 -31.58
3328.34 -14.70 115.32 252.76 58,79 4 5 46 2728.3 -18.73
DIFFER1ENTIAL _CTION_
TDE 2.65]3 TRA ],1833 TC3-2.4876 BAU .7210
ROE .2771 RRA -.084_ RC] .1288 FAU .05675
FDE ].]504 FRA 4.6191 FC]-2.2696 8SP 19596
BOE 2.6678 BRA 3.1844 BE3 2.4910 FS_P -2571
NI0-COL_E E_EOJTJ_N _CCU_C_
S_T 6135.2 _5R 382.0 _3 _9.2
ART .1131 _ .10LPZ R1T .9901
•%B 6147.1 1_3 -.0103 R13 .9901













ST 3553.2 _R ]43.2 SS 1900.8
CRT .8717 ORS -.8440 C5T'-.9985
LSA 40]9.6 MSA 193.8 SSA 12.B
ELl 3565.8 EL2 167.6 ALF 4.82
417
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69_
LAUNCH DATE DEC 7 |968 FLIGHT TIME 206o_XJ ARRIVAL DATE JUL I 1969
HELIOCENTRIC CONIC DISTANCE 567.884
RL 147.36 LAL -.00 L OL 74.96 VL 27.693 GAL 6.83 A2'L 86.63 HCA 256.18 SMA IZB.3Z ECC .I8941 IN(: 3.3723 Vl 30.233
RP 108.90 LAP -3.27 LOP 331 .JJ VP 37.458 GAP 6,62 AZP 90.81 TAL 147.92 TAP 44.10 RCA JO4,0J APO |32.62 V2 34.798
RC 121,2OB GL 19.81 GP .66 ZAL 42.41 ZAP 15|.27 ETS 1.99 ZAE 126.12 ETE J78.29 ZAC 94.J6 ETC 166.48 CLP-ISI.ZB
PLANE TOCENTR I C CONIC
(3 22.782 VHL 4.773 OLA 32.30 RAL 26.75 RAD 6567.9 V[L 12.007 PTH 2.J4 VHP 5.0|6 DPA -Z.48 RAP .93 EC_ | .3749
LNCH ATNTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A214TH IN| TIP4_ PO (:ST T|M IN| 2 LAT IN| 2 LONG
73.I7 23 55 53 3970.16 -2].36 166.|8 2M.55 65.18 25 2 3 5370.2 -24.55 158.6J
IO6.25 4 11 13 3165.34 -2|.35 106.51 258.54 65.17 5 5 58 2565.5 -24.52 98.95
73.77 23 35 55 3970.|6 -21.36 |66.18 `358.55 65.18 25 2 5 3570,2 -Z4.55 158.61
106.23 4 IJ 13 3165.34 -`31.55 106.51 `358.54 65.17 5 3 58 2565.3, -24.52 98.95
i|0.00 6 0 39 2827.35 -29.42 8410! 262.06 71.75 6 A? 46 22`37.3 o3i.63 75.50
110.OO 3 9 34 3356,J5 -15.7,3 JiB._ L_JA:_ 58.38 A S _0 2_6.1 -17.BO 110.i4
OIFFE_NTIAL CCRRECTIONS N]O-CCUR_r_L"UTION ACCURACY ORBIT OETERk|NkTION ACCURACY
TOE 2.7265 TRA 3.3865 TC5-`3,4j`35 BAU .7557 ,T_T 6257.6 SGR 389.4 SG3 652_1 ST 3579.6 SR 355.6 S5 1812.0
RO_ .2948 RRA -.08_5 R(5 .121_ FAU .0_(_? RRT .1410 R_F .J3|9 R1T ._)6 CRT .87J6 (RS -.8440 CST -.9983
FOE 3.1067 F'RA 4.4551 F'C)-| '_'253 8SP 2009| Sr.dB _69._ _ --.0083 R|5 .9896 LSA 40`33.0 _ |97.4 SSA 12.8
0DiE 2.7444 _A 3.3873 BC3 2.4155 F'SP -2371 SGI 6257.9 SG2 34J5.5 I"H& ,50 EL| 3593.0 EL2 173.7 ALF 4.96
LAUNCH DATE DEC 7 1968 FLIGHT TIME Z08,00 ARRIVAL DATE JUL 3 1969
I,'_L]O_ENTR]C CONIC 0ISTANC_ 575.780
RL 147.36 LAI. -.00 LQ. 74.96 VL 27.676 GAL 7.|4 AZL dl6.62 _ `359.34 _ J20._3 ECC .19559 IN<: 3.577`3
RP 108.89 LAP -3.32 LOP 334.28 VP 57,449 GAP 7.OG A21= gO.63 TAL |47.17 TAP 46.51 RCA 103,38 APO 153.O`3
eC 123.5B1 GL 19.26 GP .62 ZAL 41.51 ZAP 153,30 ETS `3,O8 Z_l[ 1`35.19 ETE 17B.30 ZA¢ 95.27 ETC |66.51
PLAN£TOCENTRTC CONIC
C3 _4.047 VHt. 4.904 OLA 32.07 RAL 27.81 _ 65_,0 V_L 12.0_9 PTH 2.|6 VHP 5.`3_O OPA '`3.05 RAP | .98
LNCH A2'MTH LNCH TIME L-Z TIME IN| LAT IN| i..CNG ;NJ |El" AdK: IN| A2MTH INJ_ PO CST TIN XNJ `3 LAT
14.27 O 7 22 3972.98 -20.85 J_.J3 L_O.AI 65.06 | |5 35
105.73 4 J2 6 3J88.91 -EO.83 10_.OS 260.40 65.05 5 5 15
74._7 O 7 L_ 397_._ "_0.85 JCpB.|3 L_O.4J 65,O6 | |3 35
105.73 4 J2 6 3|88,91 -_0.83 J0_.05 L_0,40 65.05 5 5 ]5
110.00 6 9 49 `38`34.74 -L_.48 83.83 _'o4.17 71.85 6 56 54
110.00 3 B 49 3_5.15 -12.67 ||8.48 Z$5.78 57.98 4 5 |5
DIFF"ER_NTIAL CORR[CTICI_ N[0-COt,li_JE EXECUTION ACCURACY
TOE 2.8015 TRA 3,59_| TC5-`315250 _U .7483 _T 6_7._ _ 396.1 d_3 _]0._
ROE .5151 RRA -.0759 RC3 .|JR4 F/_J .04_B RRT .1_ RRF .|6|8 RTF .989"Z
rOE 2.BBTd FRA 4.2_`33 FC3-1.62_j _SP 20_7 _ 6379,_ i_ -,0063 R|3 .9892













st 5596.6 SR 367.2 SS 17_9.4
CRT .87|`3 CR$ -.8438 C$T -.9983
_SA 4002_6 ,sA 20o;9 ssz 12.9
ELI 3610,8 EL2 179.5 ALF 5.09
LAUNCH D_TE DEC T 1968 FLIGHT TIME 210.00 ARRIVAL DATE JUL 5 1969
P_I[LIO<:ENTRIC CONIC
RL 147.36 LAL -.DO
RP 10B.B7 LAP -3.35
RC 125.948 GL 18.70
PLAN[TOCENTRIC CON|C
C3 23.461VHL 3.046
LN_q AZ_TH LN(_ TII4E
74.82 O 15 21
103.18 4 12 39
74.82 O 15 21
ID3,18 4 12 59
llO.O0 6 19 6
110.00 3 B 4
DISTANCE 579.638
LOL 74.96 VL 27.658 GAL 7.48 AZL 86.62 HCA 262.51 _A 128.D8 ECC .19812 INC 3.3820 Vl _0.233
LOP 337.45 VP 57.441 0AP 7.52 A2'P 90.44 TAL 146.39 TAP 48.gO RCA 102.70 APO 155.45 V2 34.808
GP .58 ZAL 40.60 ZAP 155.25 ETS 2.19 ZAE 124.35 ETE 178.52 ZAC 96.48 ETC 166.94 CLP-155.23
DLA 31.83 RAL 28.88 RAD 65_.D V_L 12.118 PTH 2.17 VHP 5.516 OPA -1.57 RAP 3.13 ECC 1.4190
L-I T|ME IN| LAT IN| _ IN| RT AS( INJ A2'NTH IN| TIME PO C$T TIN IN| 2 LATINJ 2 LONG
397_.39 -20.30 16_,04 262.33 64.94 1 21 36 3375.4 -23.5D 158.56
3214.60 -20.28 109.73 _.32 64.93 5 6 14 2614.6 -23.49 J02.25
5975.39 -20.30 166.04 _6`3.53 64.94 1 2J 36 3575.4 -23.30 158.56
3214.60 -20,_ 109.75 26`3.52 64.9_ 5 6 14 2614.6 -25.49 ID2:25
282`3.71 -29.fl2 85.69 266.34 71.92 7 6 9 2222.7 -31.70 7_.16
3415._8 -11.58 120.15 257.37 57,6J 4 5 0 2815.3 -15.77 113.33
DIFFERENTIAL CCRR_CTIONS MI0-CO.IRSIE: EXECUTION ACCURACY
TOE 2.8720 TRA 3.82"28 T(3-2.2277 BAU .7fl91 SGT 6464.6 _ 40`3.1 S_3 553.7
RO_ .33|$ RRA -.O702 RC3 .1037 FAU .04001 RRT .1976 _]917 RI"F .9688
FOE _.68_ FRA 4.0_3 FC5-1._5 _SP 20_45 SC_ 6477.1 1_3 -,_45 RJ5 .9_88 LSA 5977._ NSA 204.4 55A 12,9
_0_ 2.891| _RA 3.8254 BC3 2.2301 FSP -20_0 SGJ 6465.| _ 39d.2 THA .71 ELI _19.1 EL2 165.2 ALF 5.23
LAUNO-I DATE DEC 7 1_ FLIGHT TIME `3|`3.G0 ARRIVAL DATE JUL 7 1969
P_LIOCENTRIC CONIC OISTANcT_ 511_:4_I
RL 147.36 kAk -.O0 LOL 74.96 VL 27.640 5AL 7.85 AZL dlB.6l _ `365.67 SNA 127.95 ECC .20304 IN( 3.3868 vl 30.233
RP 108.85 LAP -3._B LOP 540.62 VP 37.434 GAP B.00 A2_ gO._ TAL |4_.60 TAP 51.27 RCA 101.97 APO 153.93 V2 34.B15
RC 128.306 GL 18.12 OP .55 ZAL 39.67 ZAP 157.05 ETS `3.31 Z_E 125.58 ETE 178.35 ZAC 97.79 ETC 166.56 CLP-157.06
PLAN[TC_ENTRIC CONIC
C5 27.04_ VHL. _._ OLA 51._7 RAL 29,9_ RAO 65_8.J VEL 1`3.|_3 PTH `3.|g VHP _.78_ DPA -1.O4 RAP 4.37
LNO_ AZ14TH LN_-I TIME L-I TIME |NJ I.AT INJ _ INJ RT A_ INJ A_4TH INJ TIME PO CST TIM INJ Z LAT
75.45 0 25 47 3977.40 -19.71 165.g0 _r_4.31 64.85 1 30 4 3377.4 -22.94
J04.57 4 12 50 3242.44 -19.70 I11,55 2_4.3| 64.82 5 6 52 2642.4 "22.92
75.45 O 23 47 3977.40 -19.71 |65.g0 2_4.3| 64.83 I 30 4 3377.4 -22.94
104,57 4 12 _lO 5242.44 -19.70 11|.55 ,2_1.31 64.82 § 6 52 2642.4 -22.92
llO.O0 6 28 _ 2821.35 -29.55 85.59 _.59 71.97 7 15 29 2221.3 -31.72
110.00 3 T 19 3446.51 -10.A4 I`31.8`3 `359.01 57.`36 4 4 46 _846.3 -14.68
DIFFERENTIAL CORRECTIONS NIO-_ EXECUTION ACCURACY
TO£ 2.941B TRA 4.0588 TC5"2_|20B _ .7675 _T 6_51.4 _ 407.4 ,563 511.5
ROE .3509 RRA -.0635 RC3 .0949 FAU .O5533 RRT .L_Z_5 RRF .2220 RTF ,9883
rOE 2.5113 FRA 3.9415 FC3-|.1510 BSP 21311 _ 6564.0 _5 -.0021_ RI5 .9883
8DE 2.9626 ORA 4.0595 _C5 2.1229 rsP -18£8 S_I 6_52.0 SG2 396.8 THA .81
ORBIT DETERMINATION ACCUR_CY










ST 3604.i SR 387.5 55 1580.2
CRT .8696 CRS -.8426 CST -,9986
LSA 3948.8 NSA 207.B SSA 12.9
ELl 3619.9 EL2 19(3.5 ALF 5.36
418
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNC/'t DATE DEC 7 |968 FLIGHT TINE ZJ4,DO ARRIVAL DATE JUL 9 1969
HEL|OCENTRIE CONIC 01$TANCr 591.226
RL |47.36 LAL -.00 LOt. 74.96 VL 27.62| GAL 8.24 AZL 86°6| H_A 2_N_.84 ._4A |27°82 IrCC .20838 |NC 3.39|5 VJ _0._33
RP 108.83 LAP -3.39 LOP 343.80 VP 37.426 GAP 6.49 AZP 90.07 TAL |44.80 TAP 53.64 RCA J0|.19 APO 134.46 V2 34.821
RE 130.653 GL 17.53 GP .53 ZAL 38.?4 ZAP |58.79 ETS 2.44 ZAE J22.B9 £TE 178.38 ZAC 99.18 ETC 166.58 CLP-138.80
PLANE TOCENTR I C CON|C
C3 28.B14 VHL 5._ 0LA 31.29 RAL 3|.04 RAO 6368.2 VEL 12.255 PTH 2.20 VHP 6.068 OPA -.48 RAP 5.68 ECC 1.4742
LNCH AZMTH LNCH TINE L-I TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT |NJ 2 L(_IG
76.q9 0 32 42 3978.79 -|9.09 165.70 266.35 64.72 J 39 O 33?8.8 -22.34 158.30
103.91 4 12 34 32?2.69 -19.08 113.53 266.34 64.71 5 ? 6 2672.? -L:_.33 106.13
76.09 0 32 42 3978.79 -19.09 165.713 _.3§ 64.72 I 39 0 3378.8 -22.34 158.30
103.91 4 12 3,1 32?2.69 -|9.08 113.33 2f_.34 64.71 5 7 6 26?2.7 -22.33 106.13
liD.DO 6 37 53 28:':_0.66 -_J.36 83.54 2'/'0.go 72.00 ? 24 53 L:_20.7 -31.73 75.01
110.OO 3 6 33 3478.82 °9.24 123.36 L_O.69 56.94 4 4 32 _78.8 -13.33 117.09
O|FFf'MENTIAL C.ORRECT|CI_S NID-C.CXJRS[ EXECUTJCN ACCURACY OR6|T DETERMINATION ACCURACY"
TOE 3.O136 TRA 4.3J15 TC3-2.O029 eAU .7723 SGT 6631.3 _ 412.J _3 4?3.2 .ST 3600.2 SR 396.1 SS 1515.0
ROE .3706 /iRA -.0553 RC3 .0862 FAU .03089 RRT .256| W .2530 RIT .9079 CRT .8685 ORS -.8`418 CST -.9986
FOE 2.3531 FRA 3.8`135 FC3 -.928`2 8SP 21565 _6 6644.1 _ -.00|0 213 ._79 LSA 3920.3 MSA 210.9 SSA 12.8
80£ 3.0363 BRA 4.3118 6C3 2.0047 rSP -1720 SGJ 6632.1 _k_ _.3 THA .92 ELl 36|6.6 EL| 195.4 ALF 5.47
t,..AUNCH DATE DEC 7 1968 FLIGHT TINE 2|6.00 ARRIVAL DATE JUL II 1969
HELIOCENTRIC CO_IC 0IS`TANCE 596.94?
RL 147.36 LAL -.00 LOL 74.96 VL 27.602 GAL 8.66 AZl. 86.60 HGt 272.0| SW4A 127.69 ECC .21A16 INC 3.3962 Vl 30.233
RP 108`.80 LAP -3.39 LCP 346.97 VP 37.4J9 GAP 9.OJ AZP _.li8 TAL J43.99 TAP 56.00 RCA 100.35 APO J35.04 V2 34.8-29
RC 132.989 GL 16.93 GP .50 ZAL 3?.gO ZAP 1GO.46 ETS 2.57 ZAE 12"Z.26 ETE 178`.41 ZAC _00.64 ETC 166.39 CLP-160,46
PLANE TOCENTRIC CONIC
C3 30.803 _ 5.350 OLA 3l .O0 RAL 32.12 RAO 6_.2 VEL |2.3_ PTH 2.22 VHP 6._ DPA .|2 RAP 7.06 ECC 1.5069
LNCH A2_TH LNCH TIME Lol TZNE IN| tAT |NJ LO_ JNJ RT ASC IN| AZNTH IN| TZNE PO CST TIN IN| 2 LAT IN| 2 L_¢
76.82 O 42 lO 3979.28 -J8o44 165.4| Z(,8o44 64.63 | 48 29 3379.3 -21.71 158.05
103.18 4 II 44 3_O5.65 -18.43 J15.69 _.43 64.(_ 5 6 49 2705.6 -21.69 108.33
76.82 O 42 10 _79.28` °J8.44 |65.4| L_1_.44 64.63 I 48` 29 3379.3 -21.71 158.O5
IO3.18 4 11 44 3_O3.65 -18.43 115.69 _8.43 64.62 3 6 49 2?03.6 -21.69 108.33
110.OO 6 47 J8` 2B_.74 -29.56 83.55 273.27 72.00 7 34 19 L_2"_0.7 o31.73 75.01
110.00 3 5 46 3512.19 -8.O0 125,34 _N_.42 56.65 4 4 |8` _12.2 -12.33 118.93
OIFFERENTIAL CORR[CTION_ NI0-COUR_[ I_XECUTICN ACCURACY ORBIT OETERNINATION ACCURACY
TOF. 3.08`21 TRA 4._?_6 TC3-|.8837 gAU .7764 SGT C_.2 _GR 4J_.J _1_3 438.| ST 3586.2 SR 403.6 SS 1452.5
RO( .3_)O6 RRA -.0463 RC3 .077_ IrAU .02_O RRT ._55 _ ._4 RTI: .9875 CRT .8`672 CRS -.8`409 CST -.9987
rOE 2.2069 ¥RA 3.6_=O FC3 o.7588 _qP 21879 SC_ 671|.2 R_3 .0005 R13 .98?5 LSA 3884.3 MSA 2J3.8 SSA 12.7
BOE 3.1067 _RA 4.57_9 gO3 1.1_53 IrSP -1393 _| 6699.3 S(R _°.M.? THA 1.02 EL1 3603.3 EL2 200.0 ALr 5.59
LAUNCH DATE 0£C 7 1968 FLIGHT TIME 218.00 ARRIVAL DATE JUL ]3 |969
HELIOCENTRIC CONZC OISTAI_E 602.6|1
RL 147.36 LAL -.OO LOt, 74.96 VL 2?.582 GAL 9.|l AZL 86.60 I._A 275.|8` ,T_A 127.56 ECC .22044 |NC 3.4009 Vl _O.Z33
RP 108.78 LAP -3.39 LOP 350.14 VP 37.412 GAP 9.55 A_P 89.69 TAL |A3.|8` TAP 58.35 RCA 99.44 APO 155.68 V| 34.837
RC 135.313 GL 16.32 GP .48 ZAL 36.86 ZAP 162.06 ET$ 2.73 ZAE 121.68 ETE I78.45 ZAC 102.16 ETC 166.59 CLP-162.06
PLANE TOCENTRIC CONIC
C3 33.041 VHL 5.748` OLA 30.70 RAL 33.20 RAO 636_.3 VEL 12.426 PTH 2.2_ VHP 6.680 OPA .T5 RAP 8.49 ECC 1.5438
LNCH A2'NTH LNCH TIME L-I TIN[ INJ LAT INJ LON_ INJ RT ASC INJ A_4TH INJ TIME PC) CST TIM INJ 2 LATINJ 2 LONG
77.62 0 52 16 397_.60 -|?.76 165.0_ 2?0.5? 64.54 I 58 34 3378.6 -21.04 157.70
102.38 4 10 14 334|.61 -17.75 ||8.0§ 270._7 64.53 5 5 56 2741.6 -21.03 110.73
77.62 O 52 16 3978`.60 -17.76 |6_.02 270.57 64.34 1 58` 34 3378.6 -21.04 157.70
IO2.38 4 10 14 3341.61 -17.75 118`.05 270._7 64.53 5 5 56 274|.6 -21.03 110.73
110.OO 6 56 43 2821.61 -29.54 8`3.6J 275.69 71.96 7 43 45 2221.6 -31.72 ?5.08
110.OO 3 4 57 3546.rd3 -6.71 127.17 Z_4.|8` 56.40 4 4 4 29A6.6 -11.08 120.80
DIFFERENTIAL CORRECTIONS M|D-COUR_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
TO_ 3.151| TRA 4.8`561 TC3-_.75_60AU .7779 SGT 67_6.3 _GR 419.4 SG3 406.2 ST 3566.7 SR 409.9 S5 1394.6
ROE .4110 RRA -.O357 RE3 .0691 FAU .023_ RRT .3152 _ .3140 RTF .g/IT| CRT .8658` CRS -.8399 CST o.9987
FOE 2.0749 FRA 3.5916 FC3 -.6129 8SP _|58 5rv6 6769.3 RL_3 .0018 R13 .9871 LS_ 3845.4 NSA 216.4 SSA 12.6
3.1778 8RA 4.8`562 BC3 I .7610 FSP -1480 SCd 675?.6 _ 39?.9 ?HA !.12 EL| 3584.3 EL2 2134,1 _.F 3.70
LAUNCH DATE DEC 7 1968 FLI_,IT TINE LP'_,OO ARRIVAL DATE JUL 15 |969
H_LIOCENTRIC CONIC DISTANCE EOlt.Zlj
RL 147._ LAL -.00 LOL 74.96 VL 27.562 GAL 9.61 AZL 8_.5_) H_ 278`.35 SI4A J27.43 ECC .22727 ZNC 3.405? Vl 30.233
RP IO8`.75 LAP -3.37 L_P 353.32 VP 37.406 GAP 10.lJ AZP 89.51 TAL 142._ TAP 60.71 RCA 98.47 APO 156.38` V2 34.846
RC 137.625 GL 15.71 GP .46 ZAL 35.93 ZAP 163.go ET$ 2.89 |AlE 121.15 ETE 178.50 7AC |03.74 ETC 166.57 CLP-163.61
PLANETCX:ENTR_C CCNIC
C3 35.564 VHL 3._N34 0LA 30.38 RAL 34.2? RA0 6561_.4 VEL 12.927 PTH 2.27 VHP ?.013 0PA 1.41 RAP 9.98` ECC 1.5853
LNC_ AZNTH UqCH TZM[ L-Z TZNE IN| I_AT JNJ _ IN| RT AS( IN| A214TH IN| T|M[ PO CST TIN |NJ 2 LAT IN| 2 LONG
78.51 1 3 4 3976.43 -17.05 JM._0 272.?5 64.4? 2 9 _0 3376.4 -Z0.34 157.22
101.49 4 7 _ 3380.93 -17.03 120.63 272.?5 64.46 5 4 1_ 2780.9 -20.33 113.35
78.3! | 3 4 3976.43 -17.05 1M.50 272.?$ 64.47 2 9 _0 3376.4 -Z0.34 157.22
101.49 4 7 58 3_80.93 -17.03 120.63 272.75 64.46 3 4 19 2760.9 -20.33 J13.35
110.OO ? 6 _ ff823.3! °_.51 83.73 278.17 7| .90 7 '_3 9 _23.3 -3| .69 75.20
]0.00 3 4 7 3_8`2.04 -5.37 129.04 _5._ 56. | 9 4 3 49 2982.0 -g.?? 122.72
DIFFERENTIAL CCRRECTIONS gIO-_ E)_CUTION AC_'URACv' ORBIT (_ETERRINATION ACCURACY
TOE 3.2219 TRA 5.15_2 TC3-1.6317 _MJ .77_4 S_T _106.7 _R 4_.| _3 37?.2 ST 3542.9 _R 415.0 SS 1341.4
.4318` RRA °.0236 RC3 .06ll FAU .OZO05 RRT .3433 RRF .3447 R1T .9_6g CRT .8`642 CR5 -.8389 CST -.9988
FOE 1.9564 F'RA 3.4_F_ FC3 -.4880 _qP _404 _ M|0.8 _ .00_O R|3 ._69 LS_ 3804.7 NSA 218.6 SSA |2.5
80( 3.2507 (_qA 3.1552 5C3 1.6329 F'SP ol374 _GI 6808.3 &;Z _.0 ?HA |.23 ELl 3561.1 EL2 207.7 ALF 5.8`(3
419
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-695
LA_I_,H 0ATE DE_ 8 196/; FLIGHT TIM( 70.00 _RRIVAL OATE FEB 16 1969
HELIOCENTRIC COlq_C
RL 147.35 LAL -.00
RP 107.51 LAP 2.11
RC 60.975 GL 2.94
PLAN[TOCENTR|C C(_IIC
C3 291.027 VNL 17.060
LNCJ.I ATNTH LI_H TZl4E
_.00 5 57 9
gO.O0 19 46 37
100.00 7 _ 3
100.00 2J 4 24
110.00 8 38 Z5
110.O0 _:_ 4 31
0ISTkNCE 131.919
LOL 75.97 VL 16.593 GAL 25.8| 471. 86.64 PICA 38.9_ SMA 86.96 ECC .76174 IN( 3.3630 VJ 30.237
LOP 114.86 VP 30.706 GAP o48.18 AZP 87.58 TAL 170.95 TAP 209._18 RCA 20.72 APO 153.21 V2 35.749
GP -.03 7AL 64.J2 ZAP 32.9_ ET$ 178.87 ZNE 13_.06 ET£ 187.25 ZAC 63.36 ETC 162.94 CLP 32.9_
OLk 7.41R&L 9.77 RAO 6571.7 V(L Z0._06 PTH 3.16 VHP Z7.185 0PA -15.29 RAP 331.14 ECC 5.7896
L-I Tll_ INJ LAT INJ LONG INJ RT A._ INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT |NJ 2 LONG
3016.76 -27.59 97.65 Z76.60 84.90 6 47 26 2416.8 _28.31 89.01
fl197._4 26.09 253.07 L_o9.06 78.58 21 13 14 4597.3 24.25 224.88
2742.94 -29.51 77.67 276,76 85,00 8 7 46 2142.9 -29.89 68.89
4946.40 27._q 214.25 _.69 76.25 22 26 50 4546.4 25.78 205.96
2503.95 -33.89 59.97 277.20 85.25 9 20 9 1904.0 -34.18 50.73
4756.15 5J._ 198.89 Z6?.r_. 77._'_ 23 23 49 41fi8.2 29.89 190.30
OIFFERENT|AL OORlq(CTION$
TO[ -.829fl TRA-2.01efl TC3 -.1126 BAU .4aO3
R0(o1._31RRA .5917 R¢3 -.01_b KAU .OH?O
FOE .37_H5 FRA .7178 re5 -.0348 8SP 2055
BOE 1.4613 8RA Z.1_14 I_C3 .1i52 FSP -55
LAUN04 DATE O[C 8 J_
/._LIO(ENTRIC C_N|C
RL 147.35 LAL -.O0
RP 107.50 LAP 2._N_
RC 7e.802 GL 3.25
P1.AN_TO_ENTRXC CCNIC
C3 266.372 V_L 16.3_1
LNCq A21,1TH LIqCH TIME
gO.OO 19 57 9
1_0.00 7 ZO 36
100.00 21 14 5_
110.00 6 37 54
110.DO _ J3 45
0IFKERI[NTIAL CCRI_CTJON_
TOE -.6590 TRA-2.0416 TC'_ -.J2JO _AU .43N
R0(-I.1647 RRA .5H5 R_5 -.0155 rAM .0117_
FD( .5893 FRA .7449 FC5 -.0M2 O_P 2011
BOlE 1.4555 _A 2.1195 B_5 .1217 FSP -57
NI0-OOUI_ [)_CI, ITI(3N ACCURACY
S_T 8_2.4 S_ 452.8 s_ 25.8
RRT -.0_0 mr .o209 RTr -.(R68
s_ s_.s s_z _se.6 _ 178._
FLI_T TIN[ 72.00
OlSTAN(_ 137.$43
75.97 VL 17.5_2 GAL 24.65 AZL 8_,63 _ 42.1g Si_
LOP 118.10 VP 51.J27 GAP -46.01AZP 87,_0 TAL 170.0_ TAP
_e -.o5 z_. _.85 2,e 5J._ [_s jT_._s z_ 155.15 [_
D_A 8.20 R_. lO._ _ 6S?_.6 _L'I_._O m 5.1Z V_







ST 346.2 SiR 408.5 SS 341.0
CRT .70_8 CRS .7809 CST .997fl
LSA S93.9 NS_ 22_.7 SSA 13.9
ELl 496.3 EL2 201.0 ALr 51.60
ARRIVAL DATE FEE 18 1969
68.46 ECC .75478 INC 3.5663 VJ 30.237
212.26 RCA 23.46 APO 153.45 V2 35.253
J87,7_ ZAC 65.0J [TC J63.27 CLP 31.39
29.171 oe, -14.71 ,,_ _32._2ECC_6_
INJ _ INJ RT AS( INJ AZNTHINJ T|M£ PO CST TIM INJ 2 LAT INJ Z LCt_G
_.t_ 2?7.25 84.59 6 4_ 49 2431.1 -28.29 90.05
2_0.51 269.00 77.40 21 25 10 45_.7 _3.58 222.41
78.63 _1"t.41 84.50 8 6 32 2J5579 -Z9._8 69.85
21|.79 L_I.S9 77.02 2_ 36 23 4311.1 25.10 Z03.56
Wo75 z'r?.20 84.79 9 19 48 1914.0 -_4.18 51.52
196._0 _NST.40 75.89 23 52 29 41_5.8 29.21 188.02
MID-O:U_ E)_CUTIOI ACCURACY ORlgIT 0(TERMIN_TICN ACCUR_C_
S_T 875,8 SGR 4M.1 S(,5 27.9 ST _.2 SR 413.4 SS 397.4
RRT o.0_16 i_r .0197 RTT" -.6457 CRT ,7088 CRS .7819 csr .9924
_.4 R_J -.000S R15 .6457 LSA 616.1MSA 229.8 SSA 14.2
SGI 87_.9 S_ 4M.0 _ 179.11 (L! 511.2 (LZ EO8.9 ALF 49.86
LkUN_H 0ATE 0(C 6 1968 FLIGHT TIME 74.00 kRRIVAL DATE FEB 20 1969
H(LIO(ENTRIC CONIC
RL 147.35 LAL -.0(] LOL 75.97 VL
RP 107.49 LAP 2.40 LOP 121.35 VP
RC 76.644 GL 3._7 GP -.03 7AL
PLAN[TOCENTRIC CONIC
C3 243.966 VHL 1_.619 0LA 8.99 RAL
LNCH _7NTH LNCH TIME L-I TIME
_0.00 5 53 15 3044.69
90.00 20 7 30 9125.72
100.00 7 IS 59 2768.19
1OO.OO 21 24 27 487_.4_
110.00 S 37 13 2523.37
110.00 72 22 45 469_.04
0IFFER_NTIAL CORRECTIONS
TO( -.6952 TRA-2.1101TC3 -.1375 _AU .4_04
R0(-1.1257 RRA .5476 RC3 -.0149 FAU .01t56
K0E .4107 FR_ .7777 F(3 -.0410 _SP 877
_OE 1.4383 BR4 2.1800 8C5 .1_81FSP -50
OIST4NCE 143.265
18.063 GAL 23.55 ATL 86.65 _A 45.43 SMA 89.97 ECC .708_0 INC 3.3693 Vl 30.237
31.552 GAP -43.95 47P 87.63 TAL 169.21 TAP 214.63 RCA _6.27 APO 153.67 V2 35.255
61,59 ZAP Z9.88 ETS 179.06 ZA[ 155.51 ETE 188.17 ZAC 66,68 ETC 163.58 CLP 29.88
11.90 RAO 6571.4 V(L 19.112 PTN 3.09 VHP 25.192 DPA -J4.J2 RAP 354.50 ECC 5.0151
_NJ LAT 'INJ LONG ]NJ RT AS_ INJ AZNTH [NJ T[f4[ i_) (ST TIN _NJ 2 LAT INJ 2 LONG
oZ7,71 99.6? 277,7G 85.91 6 44 0 _444.7 -28.26 91.05
24,99 227.99 268.87 76.24 21 52 54 4525.7 22.86 219.93
-29.35 79.55 277.9_ 84.04 8 5 7 2168._ -29.86 70.76
_.59 _9.ZG _.45 75.82 22 45 45 427_.$ 24.58 L_]1.15
-35.17 61.41 178,49 84.57 9 19"17 1925.4 -34.18 52.25
30.90 194.12 Lq_7.I4 74.59 25 40 _6 4095.0 28.47 185.76
CR1BIT OETERNIN_TIQ¢ ACCURACY
ST 404.1SR 417.4 SS 379.4
CRT .7190 CRS .7844 CST .9936
LSA 652.0 NSA 235.5 SS_ 14.7
ELI 538.7 EL2 217.6 4LF 46.79
NI0-COL/RS( E_CUTICN ACCURAC_t
S_T 951.8 SCR 462.6 SG5 30.2
RRT -.01M7 _ .0155 R1T -.66E9
SG8 10_8.3 _5 -.0077 R15 .6829
S_I 951.8 S_ 46Z.6 TILt 179.68
LAUNCH DATE OI[C 8 1968 FLIG4T TINE 76.00 ARRIVAL d_TE FEE 22 1969
H_L|O(ENTRJC CONIC
RL 147.55 LAL -.O0 LOL 75.97 VL
RP 107.48 LAP 2.53 LOP |24._0 VP
RC 74.505 GL 3.gO GP -.0_ _AL
PLAN_ TOCENTRIC CONIC
C5 L_ZS.4BI VHL 14.949 DLA 9.76 RiLL
LN04 AZ)4TH LNCH TIN_ L-I 71NE INJ LAT
g_.00 5 51 2 :_0_7.42 -27.61
100.00 7 17 11 2779.57 -29._G
100.00 21 34 B 48_9.35 25.97
110.(](3 B 36 21 2531.80 -55.71
110.00 _'_ 31 26 4659._8 50.27
DIFFERENTIAL CORtq[CTIONS
TOE -.8276 TRAo2.0540 TC_ -.1552 _a4J .4011
R02-I.0882 _A .5236 RC3 -.0168 FAU .01204
FOE .4184 FRA .7_) FC5 -.04_ _S ° 271_
_0_ 1.3672 ERA 2.1197 Be3 .1_43 FSP -75
DISTANCE 149.JZ_
18,751GAL 22.48 AZL 86.63 _ 48.67 SMA 91.49 (CO ,68147 IN_ 3.5720 VJ 50.237
31.9_1 GAP -41.99 AZP 87.77 T_L 168.55 TAP 217.02 RC_ 29.J4 _PO 153.84 V2 35.257
60.40 7AP _.dO (TS 179.15 ZA( 155.56 (TE 188.66 ZAC 68.38 ETC 163.87 CLP 28.40
12.89 RAO 65?1.5 V(L 18.569 PTH 3.05 VI_ 24.245 OPA -13.51 RAP 556.20 ECC 4.6779
INJ _ IgJ RT AS( INJ AZ147H _NJ T_NE PO CST TIN INJ 2 LAT |NJ 2 LONG
100.59 Z78.18 83.45 6 41 59 2457.4 -28.23 91.98
225.39 261_.f_ 75.10 21 42 22 4486.3 22.08 217.46
80.57 E?8._J 85,_d3 8 5 30 2179.6 -29.84 71.61
206.16 Z_.2! 74.65 22 54 47 425_.4 25.61 i_.7_
62.12 2?8.96 85.99 9 JB 55 1931.8 -34.18 52.91
191.74 L=_6,81 . 75.51 25 49 6 4099.9 27.69 153.90
MID-CCI_R_( [)_CUTI(_N ACCURAC_ CR_IT DETI_RNINATIOI ACCUR_C_
S_T 947.2 _,R 468.9 .%3 32.5 ST 397.7 SR 421.9 55 . 368.4
RRT -.0_ 1_ .01_ RTT -.6824 CRT .70J9 CR$ .7850 CST .9912
1056.0 R_ .OOZ2 RI3 .6824 LSA 654.4 NSA 241.3 55A 14.5
,_| 947.5 S_ 466.7 THA 179.14 EL1 534.8 (12 223.3 Akr 47.37
m
42O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH DATE 0[C 8 1968 FLIGHT TIME 78.0D ARRIVAL 0ATE _'EB 24 1969
HELIOCENTRIC CONIc DISTAI_CE 155.065
RL I47.35 LAL -.00 LOq. 75.97 VL 19.357 GAL Z| ,49 AXL 86.63 HCA 51.92 SMA 93.02 ECC .65537 INC 3.3744 Vl 30.257
RP IO7.48 LAP 2.66 LOP 127.85 VP 3Z.294 GAP -40.13 AZP 87.92 TAL 167.50 TAP 219.42 RCA 3_.06 APO 155.98 V2 35.258
gC 72.38J ¢L 4.25 r.,p -,03 7AL 59.27 ZAP 26.93 ETS J79.2§ 24£ |35.90 f.T_. |89.J9 ZAC 70.10 ETC J64.16 (LP 26.93
PLANE TCX:ENTR IC CONIC
C} ZO4.837 VHL 14.3|2 DLA 10.52 RAL |5.'63 RAD 657j.| VEL |8.060 PTH ].0J VHP 23.}_0 OPA -12,85 RAP 337.9J ECC 4.371J
LNCH AZNTH LNCH TIE L-I TINE IN; LAT IN; LONG IN; RT 45_ IN; A2_4TH IN; TIE PO EST TIM IN; 2 LAT IN; 2 LONG
90,OO 5 48 36 3069.49 -27.5J 10t.46 278.49 83,03 6 }9 46 2469.5 -28.J9 92.86
90,OO L_ 27 31 5048.29 23.67 2L_Z.82 268.45 73.99 21 5l 39 4448.3 21,25 214.99
JOO.OO 7 15 11 2790.26 -_J.18 8J.15 278.72 83.20 8 J 4; 2190.3 o29.8! 72.40
JOO,OO 2J 43 37 4802.76 23.28 204.25 267.93 73.50 23 3 40 4202.8 22.78 J_.35
110.OO 8 35 19 2539.5! -33.66 62.72 279.32 83.64 9 17 38 1939.5 -34.17 53.51
;10.OO 22 39 59 4626.28 29.59 189.36 _o6.43 72,05 23 57 5 4026.3 26.85 181.24
DIFFERENTIAL CORRECTIONS NI0-COURS[ EXECUTION ACCURACY ORBIT 0ETERMINkTION ACCURACY
TOE. -.8358 TRA-2,0710 TC} -,;413 BAU ,_303 _g;T 993,0 S_R 470,2 _3 3§,I ST 4|9,0 _ 424,7 SS 405.6
R0_.-I.0498 RRA ,_5 R(3 -,0J89 F'AU ,0J216 RRT -,0208 _ ,0170 RI"F -.6994 CRr ,7015 CRS ,784l CST .99;]
FOE .4349 FRA .8249 FC3 -.0514 BSP 2_ S_B tO_.7 A_3 .0[}IB R]3 .6994 LSA 677.8 MSA 246.5 SSA ;4.7
J,3406 _A 2.J_ BE3 ,J42_ FBP -79 34;1 _,1 ,_2 4_0.J THA J79.27 EL; 550.3 EL2 230.5 ALF 43.53
I..AUNO4 DATE OEC 8 J96_ FLIGHT TIME 80,(]0 ARRIVAL DATE FEB 26 1969
HELI(XENTRIC CONIC OI$T_CE 161.10!
RL ;41.35 LAL -,00 LOt. 75.97 VL |9.944 GAL ZD.59 A2'L _.62 PiE4 5_.17 _WA 94.55 EC( .62977 IN( 3.3?66 VI 30.237
RP 107.48 LAP 2.77 LOP t31.10 VP 32,6_0 GAP -38.34_ 421_ 88,07 TAL J_.67 TAP 22;.84 RCA 35,01 APO |54.J0 V2 35.259
RC 70.28J GL 4.60 GP -.04 ZAL 58.19 2AP 25.48 rTS 179.35 ;AlE J_.34 lrTE 189.74 ZkC 71.83 ETC 164.42 CLP 25.48
PLANE TOCENTR| ( CONIC
C3 ;B7,8J5 VHL 13,705 OLA |J,28 RAL |4°72 RJBO 6_71.0 V_L 17.382 P/H 2.97 VHP 22.445 0PA -12.23 RAP 339.63 ECC 4,09J0
LNO4 A2_fl"H LN(.H TINE L-! T[NE IN; L4T IN; _ IN; R1; A,_ [NJ A2_4TH IN; 1"I1_ PC) CST TIN IN; 2 LAT IN; 2 LONG
90.00 5 43 58 .3080.88 -27.42 |0_,_ 278.?0 8_.63 6 37 19 2480.9 -28°;5 93.69
90.00 20 37 18 5009.77 2_,93 2_*g0.24 ._8.J3 72.9J 22 0 45 4409.8 20.37 2J2.50
lO0.OO 7 13 O 2800.23 -2_.10 81.88 278.94 82.82 7 59 40 2200.2 -29.78 73.J4
J00,OO 21 52 _ 4763,65 24,54 20|,74 _7,_ 72,_8 23 12 21 4165,7 21,90 193,94
110.00 8 34 5 2548,45 -33._0 6_.25 27_.58 B3,33 9 16 32 J946.5 -34.16 54.05
110.OO L_Z 48 19 4592,J9 _8.85 186._ 2_.00 ?0.82 24 4 51 3992.2 25.96 ;78.99
OIFFER_NT_IAL COff_.CTIONS NIO-_ _._(UTION A(CORACY ORBIT OE TCRM[NA _ION ACCURACY
TDE -,8382 TRA-2,0834 TC3 -,1491 BAU ,3780 S6T 1039,3 _ 4_,8 SG3 37,9 ST 440,6 SR 427.3 SS 423.1
R_E-J ,O||5 R_A .4773 RC_ -,O2|J FAU _01_30 RRT -.0J85 _ ,0JBJ RI_ -,7J5_] CRT ,7009 CRS .7852 CST ,9908
FOE .4517 FRA .8533 FC3 -.0587 BSP 2948 _ IJ41.8 1_3 .0016 R13 .7158 LSA 701.7 NSA 251.2 SSA 14.9
BO_ 1.3|37 _A 2.1_J4 8C3 .1_05 FSP -B6 S_I 1039.3 _4;2 472.7 /HA 179.39 ELI 566.0 EL2 237.2 4LF 43.75
L4UNCM DATE OEC 8 1968 FLIGHT TIN[ 82.00 ARRIVAL 0_TE FEB 28 1969
HELI(XZNTRIC CONIC OISTANCE 167.223
RL ;47.35 LAL -.00 L<_. 75.97 VL 20,496 GAL |9.66 ATL 86.62 HCA
RP ;07.48 LAP 2,88 LOP ]34.35 VP 32,989 GAP -36.67 AZP 88,23 TAL
RC 68.209 GL 4.97 GP -.04 ZAL 57.J6 ZAP 24,05 ETS 179.45 ?_
PLANE TOCENTRIC CONIC
C3 ;72.265 VHL 13.123 OLA 12.02 RAL 15.56 RAO 6570.9 VI_L 17,l_4 PTH 2,94 VHP 2|,589 DPA -11.56 RAP 341,36 ECC 3.8350
LNCJ4 AZNTH LNCH TIN[ L-I TIN[ IN; LAT IN; LONG IN; RT AS_ IN; 42147H IN; TIN[ PO CST TIN IN; 2 LAT IN; 2 LONG
90.00 fl 43 ? _091.61 -27.32 103.03 278.BO 82.25 6 34 39 2491.6 -28.11 94.47
90,OO _O 48 _O 497'0,66 2_,12 217,66 267,80 7J,86 22 9 40 4370.7 |9.44 210.02
SOD.DO 7 10 35 2,909.51 -29.02 82.56 279.05 82.48 7 57 25 2209.5 -29.75 73.85
IOO.OO 22 2 3 4727,_3 23.74 199.23 _7.L_2 71.28 23 20 5; 4J28.0 20.97 J9;.54
I;0.00 8 32 40 2552.6_ -33.55 63.73 279.73 83.05 9 15 J3 1952.7 -34,;5 54.54
I10.OO 22 56 27 4557.60 28.05 184._O _3.52 £9.62 24 12 25 3957.6 25.02 176.74
OIFFEI_NTIAL CORRECTIONS ORBIT OETERMINATION ACCURACY
TOE ".8425 TRA-2.0_6 ST 463,0 SR 429.2 SS 44;,I
RI)E -,973_ RRA ,4340 CRT ,7005 CR5 ,7865 CST .9905
FOE .4691 FRA .8823 LSA 726.4 MSA 255.5 SSA ;5.J
802 ;.2873 _RA 2.1471 ELl 582.5 EL2 243.5 ALF 41.91
58.42 SMA 9_.08 ECC ._0474 (NC 3.3786 V; 30.257
165.86 TAP 224.27 RCA 37.98 APO ;54.1B v? 35.759
_36,87 ETE 190,33 ?AC 73,59 ETC ;64.6_ CLP 24.05
NI0-COUR_ £_CUTION ACCURACY
TC3 -.1567 BAU ._6_ _GT |0_7.1 _R 474.7 SG3 40.9
Re3 -.0_ FAU ,0|24_ RRT -.OJ3_ _ .OJ_J RTF -,73J3
re3 =,0627 8SP 3J0J _ |186.3 I_3.00t5 RI3 .7315
8C3 .1585 FSP -94 S_1 1087,2 _r_ 474.7 /HA 179.51
LAUNO4 DATE DEC 8 1968 F'i.lf_w_TTIM_ 84.00 ARRIVAL DATE MAR Z 1969
HEL IC(ENTRIC CONIC
RL ;47.35 LAL -.DO
RP 107.48 LAP 2._
RC 66.167 GL 5.3_
PLANE TC_ENTRIC CONIC
C3 158,050 _ J2.572
LNCH A_4TH LNCH TINE
90.DO 5 4/3 2
90.00 _ 56 14
100.00 7 7 58
110.00 8 31 3
1 l[_.OO 23 4 _4
OI STMACr 173.427
LOL 75.97 VL 2J,0J3 GAL JB,BJ AZL _6,_ PiCA 6J.67 _44 97,59 ECC .5BO34 IN( 3,3805
LOP 137.60 VP 33.312 GAP -3_.05 AZP _._3 TAt. 18_.06 TAP 2"26.73 RCA 40.96 APO 154.23
GP -.04 ZAL 56.19 ZAP 22.65 /rTS 179.34 ZA_ 137.50 ETa" 190.96 ZAC 75.36 ETC ;64.91
0LA 12.73 R_. |6.35 RAO 65_0,7 _L 16.7J_ PTH 2._O VHP 20.759 OPA -10.88 RAP 343.09
L-I TINE |NJ /,..AT IN; _ ZNJ RT AS( IN; A2WTH IN; TIFIE PO (ST TIN IN; 2 LAT
3101,73 -Z'/,;_3 |0_,78 278,79 81,90 6 31 44 25OI.7 -28,07
49_10.93 21 "_ r 215.07 L_7:40 70.84 L_Z 18 Z5 43_0.9 18.45
2810.15 -28._ B3.J9 279.06 B2.i5 7 54 56 2218,2 -29.72
4689,74 22.88 196.'P2 266.78 70.L_ _3 _9 g 4089.7 19.98
25_18.17 -33._| I_.1_ 279._t 82.80 9 13 41 1958.2 -34.;4
4_22.49 27._ 192.23 z_._ _.43 24 19 46 39_.5 24.03
DIfFErENTIAL O:_R_[CTION_
TOE -.8449 TRA-2.10_5 TO3 -,|658 B_J ,3504
ROE -,9353 RRA ,4308 RC3 -,0260 FAU ,0|268
rOE .48?0 FRA .9117 IrE3 -,0695 B_'_ 3_109
B0E I .2603 BRA 2.|521 8C3 .1658 Irsp -104
XI0-_ _TI(IN _CCURACY
SAT 113_.t _R 473.9 _3 44.2
RRT -.013_ _ .0J05 RTF o.7467
SG_ J2_0._ R_i .0017 RI3 .7467













ST 483.6 SR 430.5 SS 459.5
CRT .6999 CRS .7878 CST .9902
LSA 751.5 NSA 259.3 SSA 15.2
ELI 599.2 EL2 249,2 ALr 40.11
421
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69 J
LAUNCH OAT{ DEC 6 I968 FLIGHT TDiE 86.00 ARRIVAL DATE MAR i ]969
HELIOCENTRIC CONIC 0ISTANCE 179.705
RL 147.35 LAL -.00 LOt. 75.97 VL 21 .498 GAL 17.99 AZL 86.62 PiCA 64.91 S_4A 99.]0 £CC .55661
RP ]07.49 LAP 3.06 LOP |40.65 VP 35.616 GAP -53,51 AZP 88.56 TAL 164.29 TAP 229.20 RCA 43.94
RC 64.16! GL 5.75 GP -.04 ZAL 55.27 ZAP 21.23 ET$ 179.64 ZAE I58.24 ET[ 191.63 ZAC 77.14
PLANE TOCENTRIC CONIC
C3 145.052 VHL 12.044 OLA 15,48 RAL 17.09 RAD 8570.6 VEL 16.521 PTH 2.86 VHP 19.956 OPA -10.18
LN(.H A?NTH LN(H T|I4E L-I TII4_ IN] LAT IN] LONG iN] RT AS_ IN] AZNTH IN] TJNE PO (ST T|N
90,00 5 36 42 311J.31 -27.13 104,46 278.68 gl,57 6 28 33 2511,3
90.00 2! 5 30 4890.54 L_0.33 212.47 Z66,_35 6_)._5 2_ LPt 0 4290,5
100.00 7 5 6 2826.20 -28.66 85.78 278,96 81.85 7 52 12 2226.2
]O0.OO 22 19 46 4650.88 21.97 194.]9 266.50 69.20 23 37 17 4050.9
110.OO 8 29 13 2563.01 -33.47 64.52 279.70 82.59 9 11 56 1963.0
110.00 23 12 9 4466,85 26.28 179.86 L_4.41 67.31 24 26 56 3886.8
INC 3.3823 V| 3.0.237
APO 154,26 V2 35.Z56
ETC 165.14 CLP 2|.23
RAP 344.65 ECC 3.3872







DIFFERENTIAL CCRA_CTIONS HI0-COURS[ EXECUTION ACCL_RACY
TD_" -.8_O2 TRA-2.1I_ T(5 -,1113 8AU ,3Y=8 S_T |187.1 _ 476.5 _5 47.7
ROE -.8976 RRA ,40"/? RE3 -,0287 rAU .01291 RRT -,00_ RRF ,0075 RTF -.7610
rOE ,50_ tea .9422 FC3 -.0770.8_P 5460 ,S_ 1279.J _3 .0014 R15 .7610
i_3E |.2363 BRA 2.1_6 8C3 .1737 IrSP -113 ,%1 1187.1 _ 476.3 THA 179.73
_.,_UN_ 0ATE OEC 8 1968 FLIGHT T|NE 68.00
I'_LIOCENTRIC C_NIC OISTAJ_E 186.055
RL 147.35 LAL -.00 LCL 75,97 VL 21.954 GAL 17.21 A2'L 86.fN'_ Hl_
RP 107.50 LAP 3.14 LCP 144,10 VP 35.908 GAP -32.03 421= 88.74 TAL
RC 62.1_N3 GL 6.16 GP -,O4 ZAL 34.41 ZAP 19,84 ET5 179.74 ZAE
PLANETOC[NTRIC CON|(.
C3 133.162 V_ 11.3,=O OLA 14.20 RAL 17.7_ RA0 6570._ VIEL JS.953 P_
LNCH A2'NTH LNCH TJMr. L-I TIME
9o.oo 5 35 6 3120.40
gO.O0 21 i4 37 484_.46
IOO.DO 7 20 20_3.71
100,00 22 _8 24 46J|._8
110.00 e 27 9 2567.23
;_O.DO 23 19 44 44_O.63
O_FFERIENT|AL CCRREC T IONL_
T0E -,l!532 TRA-2.1273 TC3 -.1779 _AU .3_17
ROE -.8602 F_A ._48 RE3 -.0317 rAU .01317
rO_ .5257 FRA .9734 FC3 -,0856 O_P _674
I_E 1.2116 8RA 2.1618 B(3 .I807 IrSP -124
GRO|T OETERN|NATION ACCURACY
ST 510.4 SR 431.2 SS 478.B
CRT .7003 CR$ ,7893 CST .9900
LSA 778.8 MSA 262.4 SSA ]5,4
ELI 6J7.9 EL2 254.3 ALF 36.20
ARRIVAL DATE MAR 6 ]969
68,16 SNA 100,58 ECC ,53361 |NC 3.3840 Vl 30.237
163.54 TAP 251,70 RCA 46.9J APO 154,26 V2 35.253
159.09 [TE |9'_,36 ZAE 76.94 ETE 165.35 CLP 19.84
2,82 VHP 19,177 0PA -9,4_ RAP 346.57 [CE 3.1915
IN] I.AT IN] LONG _NJ RT AS( ZNJ A_IYH ZNJ TINE PO CST T|N IN] 2 LAT _NJ 2 LONG
°27.04 JOS.|J _78.46 B1.26 6 _ 6 2520.4 -27.97 96.57
1$.3_ 2_ _.4_ _8_91 22 33 26 4249.5 _6,31 zo2.5o
-_.79 84.._ _7B.76 81.58 7 49 13 L_33,7 -29.65 75.62
20.99 19i,67 255,77 _.21 25 45 16 4011.4 17.85 1B4.2_
-33.45 64,85 279.53 8_,40 9 9 57 1967,2 -34,|2 55.67
25.51 177,_0 _3.B0 66.LP'Z 24 35 54 _850,6 2I,BB 170.03
N|O-COURS[ E_ECUTZCN ACCURACY CR_ZT 0ETERNINATION ACCURACY
SCoT I239.0 SC,R 476.0 .T_3 51.5 ST 555.2 SiR 431.Z SS 498.5
RRT -.00_4 _ .0043 RT_ -.7749 (RT .7004 CRS .7910 CST .9697
,T_ 1527.5 _3 ,00J6 RJ3 ,7749 LSA 806.5 NSA 265,J SSA _5.5
•_J 1239.0 SG2 476.0 THA 179,83 ELI 636.8 EL2 258,7 ALF 36.36
LAUNCH 0472 DEC B 1968 FLIGHT TII_. 90.00 ARRIV4L GATE HAR B 1969
HELIO(ENTRIC CONIC OISTAN(E 192,465
RL ]47.35 LAL -.00 LOL 75.97 VL 22°38| G4L I6,46 AZL 86.61H(A 71.41 5NA 102.05 ECC .51135 ]NC 3.3656 VJ 30.237
RP ]07.5! LAP 3.21 LOP 147.35 VP 34.|83 G4P -_0,62 4?P 68.92 TAL 162,8I TAP 234.22 RCA 49.87 APO J54,23 v2 35.250
RC 60,278 GL 6.58 GP -.04 ?AL 53.60 ZAP 18.45 ETS 179.84 ZAE |40.05 ETE 193,15 ZAC 80.74 ETC 165.54 CLP ]_.45
PLAN[TOCENTRIC CONIC
C3 |22.2B4 VHL II.058 0LA 14,92 RAL |8,43 RAO 6570.3 VEL 15.608 PTH 2,76 VHP 18.422 OPA -6.75 RAP 348.31 [CC 3.0]25
LNGH AZNTH LI,_H TINE L-I TIE |NJ LAT IN] LONG IN] RT AS(: IN] A2'NTH IN] TIE PO CST TIM _NJ 2 LAT ZNJ 2 LONG
90.00 5 29 13 3129.08 -26,95 105,75 278.15 B0.96 6 21 22 2529.1 -27.92 97,20
_0.00 21 23 37 4807.67 18,50 207.23 _5,92 68.01 22 43 45 4207,7 15.16 199.97
IO0.O0 6 58 37 2840.74 -28.72 84.85 278.46 81.52 7 45 58 2240.7 -29.62 76.J_
]DO,D0 22 36 54 4571.24 19.95 189.13 265.20 67.27 23 53 5 597J.2 16.70 ]8].85
l|O,OO 8 24 52 2570.88 -33.39 63,13 279.25 82.24 9 7 43 I970.9 -34.11 55.96
IlO.OO 23 27 8 4413.87 24.28 175,14 265.14 6fl,17 24 40 42 ]813.9 20.73 I67.80
DIFFERENTIAL CCRR_CTICNS NIO-CCUR_E E_ECUTION ACCURACY CRBZT DETERNINATION ACCURACY
TOE -.856_ TRA-2.1334 TC3 -.1841BAU ,_O_5 .,',',',',','_T1292.8 _ 474.9 5G3 55.7 ST 561.2 56 4]0.5 SS 519,1
ROE -,823] R_A ,362I RC3 -,O348 FAU ,0|_47 RRT -,0024 _ .0005 RTF -,78_O CRT ,7010 CRS ,7929 CST .9895
FOE .5464 FRA 1,0055 FC3 -.O953 8SP ]889 ,_ 1377,3 _3 ,0017 RJ3 .78_O LSA 835.5 MSA 267.I SSA 15,6
E_E J,1881 _RA 2.1639 BC3 .1874 FSP -1.36 SGJ 129"Z.8 _2 474.9 THA 179.94 ELl 656.9 EL2 262.3 ALF 34.52
LAUNEH DATE 0£C 8 1968 FLI_NT TII_ _'Z._O ARriVAL DATE MAR 10 1969
HEL |C(ENTRIC CONIC
RL 147.35 LAL -.00
RP 107.52 LAP 3.27
RE 58.412 GL 7.0_
PLANET(XENTR_C CCNI C
C3 112.332 VHL 10.599
LN(.H A2'NTH LNCH TINE
90.00 3 25 2
gO,DO 21 32 30
100.(30 6 54 59
IDO.DO 22 45 15
]IO.DO 8 L:_ 21
I_O.DO 23 34 22
OISTANC[ 1g_.93_
LQ. 75.97 VL 22.78l GAL 15.74 A2'l. B6.6| _ 74.65 Sl,lA
LOP 150,60 VP _4.442 GAP -22.23 A2P Bg.IO TAL 162,12 TAP
GP -.05 ZAL 52.85 ZAP 17.O_ ETS 179.93 Z/_E 141.14 ETE
103.49 ECC .48987 IN_ 3,3872 vJ ]0.237
2_6,77 RCA 52.79 APO 154.|8 V2 35.246
I_4.0| ZA( 82.56 ETE 165.72 CLP ]7.08
OLA 15,62 RAL 19.0_ RAO 6370ol _EL 15._66 PTH 2.74 VHP 17.691 0Pk -B.02 RAP 350.05 EC( Z.6487
L-! TINE _NJ L_T IN] _ IN] RT A,_ JNJ A2t4TH IN] TD4_ PO E$T T|M IN] 2 LAT ZNJ 2 LONC
3157.45 -26,86 J06._' 277.73 80.67 6 |7 20 2557,4 -27.87 97.80
4763.14 17,20 _O4,_0 _5._4 67.15 22 51 56 4165.1 13.95 197.43
2847,57 -28.65 8_,31 278,03 81.07 7 42 26 2247,4 -29.58 76,63
45_0,43 18.86 186._0 _4.59 _.37 24 0 45 39_O,4 15,51 179.4l
2574.01 -53,37 65.57 278.87 82.10 9 5 15 1974.0 -34.10 56,20
4376.56 23,19 172.79 262.45 64.16 24 47 |9 5776.6 I9,53 165,57
ORBIT OETERNIN_TION ACCURACY
ST 588,3 SR 429,0 SS 540.5
CRT ,702I CRS ,7950 CST .9893
LSA 866.0 NSA 266,4 554 15.8
ELl 678,2 EL2 265.0 ALF 32,72
DIFFERENTIAL CORRECTIONS
TDE -,8605 TRA-2,1377 TC3 -,I897 8AU .2_06
ROE -.7865 RRA .3398 R(3 -,0_I rl_u .01360
FOE ,5684 FRA 1.0_7 FC3 -,1064 BSP 4110
802 J.J658 BRA 2.i646 BE3 .1935 FSP -149
NIO-_ E_ECUTION ACCURACY
.%T 1348.4 _ 475.0 SG3 _D,2
RRT .0022 R_ -.DO37 RTF -._O06
1428.9 1_3 -.0017 R13 -.8006
•%1 1548.4 ,_2 473.0 THA .05
422
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69J
LAUNCH DATE DEE B J968 FLIGHT TIlde 94.00 ARRIVAL GATE NAR 12 1969
HELIOCENTRIC CONIC
RL 147.35 LAL -.DO
RP 107.53 LAP 5.31
RE 56.605 GL 7.48
PLAME TOCENTRI C CONIC
C3 103.229 VHL ID.160
LNCH AZMTH LNCH TIM_
90.00 5 2O 32
90.00 21 41 19
IO0 .OO 6 51 3
IO0.O0 22 53 29
110.00 8 |9 54
lID.DO 23 41 Z7
0ISTANCE 205.452
LOt. 75.97 VL 23,157 GAL 15.05 AZL 86.61 PICA 77.90 SIAA 104.90 ECC .46917 INC 3.3887 Vl 50_237
LCP 153.85"VP 54.687 GAP -27.95 AZP 89.29 TAL 161.45 TAP 239.34 RCA 55.68 APO 154.11 V2 35.241
GP -.05 2AL 52.15 ZAP 15,71ETS 180.02 ZAE 142.35 ETE 194.95 2AC 94.39 £TC 165.89 CLP 15.71
OLA 16.33 RAL 19.56 RAD 6570.0 VEL 14.986 PTH _.70 VHP 16.982 0PA -7.28 RAP 551.79 ECC 2.6989
L-] TIN[ |NJ LAT |NJ LONG IN| RT ASC ZNJ A2'NTH IN| TIME PC) CST TIH IN| 2 LAT IN| 2 LONG
3145.55 -26.77 106.gO 277.21 B0.40 6 12 58 2545.5 -27.82 98.39
4721.85 16.03 _01.96 264.72 66.34 23 0 0 4121.9 12.70 194.87
2853.69 -28.f18 85.77 277.55 80.84 7 38 36 2253.7 -29.5fl 77.10
4488.94 17,71 184.05 263.94 65.52 24 B 18 3898.9 14.26 176.96
2576.69 -33.34 65.57 278.39 81.98 9 2 31 1976.7 °34.09 56.41
4338.70 22.05 170,44 261,72 63.19 24 53 46 3758.7 18.28 163.34
DIFFERENTIAL O_ECTIONS
TOE -.8671 TRA-2.1430 TC3 -.195T BAU .2761
ROE -.7305 RRA .3178 RC3 -.0416 rkU .01415
FOE .5921 FRA 1.0736 re3 -.1187 BSP 4270
BO_ 1.1468 BRA 2.1es5 Be3 .L_OO rSP -162
LAUNCH OATE DEC B 1968
HELIOCENTRIC (-.(_ | C
RL 147.55 LAL -.00
RP J07.3_ LAP 3.35
RC 54.864 GL 7.95
PLAN[TOCENTR|C CCNIC
C3 94.9OO _ 9.742
LNCH ATNTH LNCH T|NE
90.00 5 15 42
90.OO 21 50 Z
100.00 6 46 48
100.00 25 I 37
! 1O,00 8 16
110.00 23 48 23
OZFFEN[NTIAL _CTIQ_
TDI[ -.8716 TRA-2.143/I
_E -.7150 _A .2_3
FOE .6170 FRA 1,1094
1.1275 8RA 2.1642
NI0-COUR_ [)_CUTICN ACCURACY QRBIT C_ETEI_INATION ACCURACY
St,7 1408,2 ._ 4/0.2 SG3 65.1 S7 618.1 52 426.9 SS 563.3
RRT ,0082 I_ r -.00_ RTF -.8123 CRT .7042 CRS .7975 CST .9892
SGB 1484.7 223 -,0013 R13 -.9123 LSA 899.4 HSA 269.0 SSA 15.9
S¢,I 1408.2 SG2 4"t'O.Z THA .IB ELI T02.2 EL2 266.8 ALF 30.87
FLIGHT TINIE 915.00 ARRIVAL DATE NAR 14 1969
OI STANCE 212,020
LOL 75.97 VL 23._09 GAL 14.39 AZI. 86.61 HC_ 81.14 SlAA
LOP 137._0 VP 34.918 GAP -2tL¢._J A2P 89.48 7AL 160.81 TAP
GP -.05 ZAL 51.d.IO ZAP 14.39 ET$ 180.10 ZAE 145.69 ETE
IO6.28 ECC .44927 INC 3.3902 VI 30.257
241.95 RCA 58.53 AF_ 154.03 V2 35.135
195.98 ZAC 86.20 ETC 166.O4 CLP 14.35
DLA 17.03 RIu.. ;_D.05 R_ 6_.d).8 VEL J4.705 PTH 2.66 _ 16.295 OPA -6.53 RAP 353.53 ECC 2.5618
L-! TINE ZNJ LAT |NJ LONG IN| RT ASC IN| AZI4TH JNJ TIME I_ CST TIN ZNJ 2 LAT IN| 2 LONG
3155.52 -2_,_ 107.47 276._O BO.13 6 8 16 2553.5 -27.77 98.97
4677.79 |4.8| J_j)._ _O4oDt_ 6_.59 25 B D 4D77.8 ]1.39 192.29
2859.76 -28.51 86.21 276.95 _0.62 7 34 28 2259.8 -29.51 77.55
4446.79 16._0 181.51 165.Z_ _4.72 24 15 44 3846.8 12.96 174.50
_578.99 -33.32 65.75 277,91 8J.88 '8 59 3J 1979.0 -34,08 56.59
4300.32 20,85 |M.II L_O._ 62.28 25 0 3 3700.3 16.98 161.12
N|O-COUR_I( EI_ECUT|ON ACCURACY OR_ZT DETERMINATION ACCURACY
TC3 -.1999 BNJ .2600 _k;T |467.4 _ 466.7 _k;5 70.4 ST 647,6 SR 424.1 SS 586.7
RC3 -,04_5 r_J .01457 RRT .0140 _ -.0142 RTF" -.8256 CRT .7063 CRS .8001 CST .9890
FC3 -.|_9 BSP 4496 _ 1559.9 R_3 -,0015 R13 -.8236 LSA 933.2 MSA 268.9 SSA 16.0
BC3 .2049 FSP -178 SGI 1467.4 _ 466.7 THA .28 ELI 726.4 EL2 267.7 ALF 29.15
LAUNCH DATE DEC B 1968 FLIGHT TIME 98.00 ARRIVAL GATE HAR ]6 1969
H_LIO_ENTRIC CONIC
RL 147.35 LAL -.O0
RP I07.57 LAP 3.38
RC 53.197 GL 8.43
PLAN[TCX:ENTRIC CONIC
C3 _7.294 VHL 9,343
LNO4 AZMTH LN_H T_ME
90.00 5 10 31
90.00 21 59 42
I(30.00 6 42 14
1OO.00 23 9 40
110.00 8 13 14
110.00 23 55 9
OISTAN_E 218.630
LOL 75.97 VL 23.839 GAL 13.75 AZL 86.61HCA 84.39 SIAA
LOP 1_0,35 vP 35.134 GAP -25.48 AZP _9,67 TAL 160.20 TAP
GP -.05 2AL 50.92 ZAP 12.98 ITS 160.18 ZAE 145.17 ETE
107.62 ECC .43017 INC 3.3916 Vl 50.237
_44.59 RCA 6J.33 APO 153.92 v2 35.229
197.14 ZAC BB.02 ETC 166.19 CLP 12.98
OLA 17.72 RAL 20.49 RAO 6569.7 ¥EL I4.444 PTH 2.62 VHP
L-I TIME IN| LAT IN| LONG IN| RT ASC IN| 4L_4TH IN| TIME
3161,47 -26.58 108.03 275.89 79.86 6 3 13
4632.93 13.55 196,63 263.38 64.89 23 15 55
2865.70 -28.45 86.64 276.26 80,40 7 30 0
4403.9_ 13.24 178.95 262.53 63.97 24 23 4
25_0.99 -33.30 65.gO 277.15 81.79 8 56 15
4261.43 19.60 165.78 260.17 61.42 25 6 I!
J5.629 DPA -5.7_ RAP 355.26 ECC 2.4365








ST 278.4 SR 420.5 S$ 611.4
CRT .7089 CR$ .80_0 CST .9889
LSA 968.9 HSA 268.2 SSA 16.1
ELI 752.0 EL2 267.6 ALF 27.49
DIFFERENTIAL COR_R_CTIONS N|O-COUR,_d[ EXECUTION ACCURACY
TOE -.6764 TRA-2.1426 TC3 -.2031BAU .2438 S_T 1528.3 _ 462.4 SG3 76.2
ROE -.6801 f_A .2752 RC3 -.O491 FAU .01503 RRT .0207 _ -.0203 RTF -.8343
FOE .6437 FRA 1.1469 FC3 -.14_ 8,5P 4725 _ 1596.7 1_5 -,OOI_ R13 -.8_43
BOE 1.1093 _RA 2.1602 BC3 .2089 FSP -194 SG| 1528.5 _ 462.3 THA .59
LAUNCH DATE DEC 8 1968 FLIGHT TINE I00.00 ARRIVAL CATE MAR 18 1969
H_LIOCENTRIC CONIC O|$TAN_ ;_5.277
RL 147.35 L4L -.00 LOL 75.97 VL 24.148 GAL 15,|5 AZL _,6| I'_A 87,63 SHA I08.93 ECC .41197 INC 3.3930 VI _.237
RP 107.59 LAP 3.39 LCP 163.60 VP 33.338 GAP -24.3| A2P 89.86 TAL 159.63 TAP 247.25 RCA 64.07 APO 153.80 V2 35.222
RC 51.611 GL 8.93 GP -.06 ZAL 30.59 ZAP IJ._N_ [TS 1_.25 ZAE 146.78 ETE 19_.44 ZAC 89.84 ETC 166.30 CLP 11.62
PLANETOCENTRIC CONIC
C3 80.321 VHL 8.962 OLA 18.41 RAL 20.1_ RA0 6569.6 V[L 14._01 PTH 2.59 VHP 14.984 OPA -5.02 RAP 356.99
LN04 AZMTH LNCH TIN[ L-[ TJN[ _NJ LAT IN| LOP_ IN| RT ASC fNJ AZNTH fNJ TINE PO CST T_M _NJ 2 LAT
90.00 5 4 37 3169.33 -21_.48 10_._ 275.10 79._9 5 57 46 2569.5 -27.65
90,00 22 7 20 4_7.31 12._ 193.94 2_2.66 64.25 23 23 47 3987.3 8.63
100.00 6 37 _3 2871.61 -E'8.38 87,0_ _75.48 80.19 ? 25 11 2271.6 -29.44
100.00 23 17 38 4_.47 13,92 176.39 _! .79 63.28 24 30 18 3760,5 10.23
110.O0 8 9 39 2582,77 -33.28 64L04 2_6,39 81.71 8 52 42 1982,8 -34.07
JJO.O_ D 5 44 4L:_22,O7 J8.3I |6_.47 25_.56 60.61 I 16 6 362_.1 14.25
DIFFERENTIAL CORRECTIONS MIO-COUR_ E_CUTION ACCURACY
TOE -.8815 TRA-2.1383 TO3 -.2049 BAU .L_73 _T 1590.7 _ 457.2 _G3 82.6
ROE -.6460 RRA .2347 RC3 -.0531VAU .01554 RRT ,O"Z_J _ _.0"_'/'0 RTF" -.8445
r_E .6724 FRA 1.11_0 re3 -,1675 BSP 4963 S_61655.1R_ ".0012 RJ5 -.8445










ST 710.4 SR 416.2 SS 637.3
CRT .7_21_ CRS .8061 CST .9_
LSA 1006.3 HSA 266.7 $SA 16.2
ELI 779.0 EL2 266.5 ALF 25._9
423
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69
LAUNCH CATE DEC B 1968 fLIGHT TI_ J02.00 ARRIVAL CATE MAR ?0 |969
HEL|OCENTRJC CONIC
RL |47.35 LAL -.00
RP 107.6| LAP 3.39
RC 50.116 GL 9.45
PLANETO_.ENTRIC CONIC
C3 73.957 VHL B.(_30
LNCH AZMTH LNCH T_I_
90.00 4 58 58
90.00 22 15 57
I630.00 6 32 4
I063.00 23 25 )2
|JO.O0 8 5 47
||0.00 0 |2 14
OISTANCE 231.956
LOL 75.97 VL 24.437 GAL 12.56 AZL 86.6| HCA 90°87 St4A |IO.2l £CC .]94)6 INC 3.3944 v| 3O.737
LOP 166.84 VP 35.529 GAP -23.19 4ZP 90.05 TAL |59.09 TAP 249.95 RCA 66.74 APO 153.67 VZ 35.Z;5
GP -.06 ZAL 49.92 ZAP |0.26 ETS iBO.3) ZAE 148.52 ETE I99.9? ZAC 91.66 ETC |66.4g CLP 10.25
DLA 19.;0 RAL 21.19 RAO 6569.4 V£L 13.975 PTH ?.55 VHP 14.358 OPA -4.26
L-| TII4E INJ LAT INJ LONG |NJ RT A_ INJ A_I4TH INJ TIME PO CST TIN
3177.83 -26.38 |09.|8 274,22 79.32 5 5! 56 2577.8
4540.86 10.8| |9|.24 261,92 63.67 23 3| 38 3940.9
2877.60 -28.3l 87.50 274.62 79.97 7 L>O 2 2277.6
4316.32 12.56 173.83 26J.02 62.65 24 37 28 3716.3
2584,42 -33.27 66.J6 275.55 8|.64 8 48 51 1984.4
4182.27 J6.96 |61.J7 258,52 59.87 I 2| 57 3582.3
OZFFER[NTIAL CORR_CTICNS MI0-COuRSIE EXECUTION ACCURACY
T0E -.8875 TRA-Z.|342 TC_ o.2057 8AU .2JlJ .T_T |654.9 SCJ_= 45j.3 .T_3 89.5
ROE -.6126 RRA .2347 RC3 -.0572 FAU .0|610 RRT .0_4 _ -.0346 RTF -.8540
FOE .7035 FRA 1,2272 FC3 -.1885 BSP 5394 S_ 1715.4 i_3 -.00|0 RI3 -.8540
BOE |.0784 8RA 2.147l 8C3 .2135 FSP -233 _J |655.0 ._ 45|.0 THA .61
RAP 358.71 ECC 2.2172








ST 744.0 SR 4J|.J SS 664.7
CRT .7J§8 CRS ,8096 CST .9_
L$A 1046.| N$A 264.4 SSA 16.2
EL1 807.9 EL2 264.4 ALF 24.36
LAUNCH 0ATE OEC 8 J968 FLIGH7 TINE 104.00 ARRIVAL DATE MAR 22 1969
HELIOCENTRIC CONIC 0ISTANCE 238.663
RL J47.35 LAL -.00 LCL 75.97 Vk 24.707 GAL l_,Ol AZL 86.60 PiCA 94.Jl SMA ||1.44 ECC .37765 INC 3.3959 VI ]0.237
RP 107.64 LAP 3.39 LOP I'/'0.09 VP 35.707 GAP -L:_.JJ AZP g0.24 TAL 158.58 TAP 252.69 RCA 69.35 APO |53.52 v2 35.207
RC 48.72! GL 9.99 GP -.06 ZAL 49.50 ZAP 8.89 ET$ 180.]4 ZIUE 150.40 ET£ 20| .63 ZAC 93.47 ETC 166.49 CLP 8._8
PLANET_£NTRJC CONIC
C3 68.145 VHL 8.255 OLA ]9.78 RAL _).47 RAO 6569'3 V_L |3.766 PTH 2.51 VHP |3.752 OPA -3.50 RAP .42 ECC 2.|ZJ5
LNO_ A2'NTH LNCH TII4E L-I TIldE INJ LAT INJ _ INJ RT AS_ INJ A_4TH INJ TII4E PO CST TIN INJ 2 LATINJ 2 LONG
90.00 4 52 33 3186.52 -26.27 J09.80 273.26 79.03 5 45 39 2586.5 -27.52 |01.35
gO.D0 22 24 35 4493.59 9.37 188.5l 261.|6 63.16 23 39 28 3893.6 5.69 |81.76
100.00 6 26 25 2_83.8J -28.23 87.94 273.67 79.75 7 14 29 2283.8 -29.36 79.32
1OO.{30 23 33 23 4271,53 11,14 |7|,2_ _'23 6_.08 24 44 35 _671.5 7,32 164.55
110.00 8 I _ 2_86.02 -_3.2_ _._9 374.63 81,57 8 44 42 |986.0 -34.06 57.|4
110.00 O |8 37 4|42,09 |5.57 158.88 257,67 59,18 | 27 39 3542.1 ll.37 152.29
DIFFERENTIAL CORR_CTION_ NIO-COJR_E [X_CUT_ON ACCURAC_ _q_IT 0_T£RtA_NATION ACCURACY
TO[ -,8933 TRA-2.1_6Y fC3 -._45 _AU .1945 SGT |7_0.3 _(_ 444.5 S_3 97.| ST 778.6 SR 405,4 SS 693.7
ROE -.3800 RRA .2154 RC3 -.06|4 rAu .0|673 RRT .0454 R_" -.0429 RIT -.863l CRT ,720J CRS .81 34 CST .9#88
FoE .73?0 FRA 1.2705 re3 -.2126 8SP 543| .%_ |776.8 _ -.006_ R|3 -.863J LSA J087,7 NSA 26J.5 SSA |6.3
_OE 1,06_3 _RA 2.|376 863 .2|35 FSP -256 _l |7210.4 S_2 444.0 THA .72 ELI 838.0 EL2 261.4 ALF 22.91
LAUNCH 0ATE DEC 8 1968 FLIGHT TIM_ |06.00 ARRIVAL CATE HAR 24 1969
HELIOCENTR|C CONIC DISTANCE 245.393
RL |47.35 LAL -.00 L(_. 75.97 VL 24.960 GAL 11.47 AZL 86._ HCA 97.34 S_A 112.6_ ECC .36172
RP |07.65 LAP 3_t.OP 173.3_ VP 35.874 GkP -2|'_6_ZP 90.43 TAL 158.12 TAP 255.46 RCA 71.89
RC 47.437 GL 10.54 GP -.07 ZAL 49.|4 2AP 7.51 ETS 180.35 ZAE 152.41 £TE 203.62 ZAC 95.28
TNC 3.3973 v! 30.237
APO I53.36 V2 35._98
ETC 166.57 CLP 7.5J
PLANET_ENTRIC CONIC
C3 62.837 VHL 7.927 DLA _0.46 RAL 2;.70 RA0 6569.2 EL |3.572 PTH 2.48 VHP J3.165 _PA -2.74 RAP 2.12 ECC 2.034J
LNCH AZNTH LNCH T[N_ L-| TINE _NJ LAT [NJ LONG [NJ RT AS_ _NJ AZNTH |NJ T]NE PO C$T T|N [NJ 2 LAT IN| 2 LONG
gO.O0 4 45 39 3195.78 -26.15 ||0.45 272.22 78.73 5 38 55 2595.8 -27.44 lD2.02
90.00 22 33 15 4445.46 7.88 |85.76 260.39 62.71 _3 47 20 3845.5 4.16 179.05
lO0.O0 6 2'0 22 2890.36 -28.|5 88,41 272.66 79.51 7 8 33 2290.4 -29.31 79.80
IO0.00 23 41 J3 4226.1| 9.68 168.67 259.42 61.58 24 51 39 3626.| 5.8! 162.O2
110.630 7 57 7 2587.67 -33.23 66.41 273.64 81.49 8 40 15 |987.7 -34.05 37.27
llO.O0 0 24 53 4101.56 14.15 156.60 256.80 §8.5§ | 33 J5 350|.6 9.88 150.|0
01FFER_NT|AL CCRR_ETICNS N_0-COL_._E EX[CUTION ACCURACY ORBIT 0[TERI4INATION ACCURACY
TOE -.8999 TRA-2.||68 TC3 -._15 BAU .J780 _T |786.6 S(,R 436.9 ,%3 J05.A ST 8|4.3 SR 398.9 SS 724.3
ROE -.5483 RRA .1967 RC3 -.0657 FAU .0|744 RRT .0554 _ -.05_P_ R1T -.87|7 CRT .7249 ERS .8J75 CST .9888
FOE .7734 FRA 1.3_62 rC3 -,2402 85P 5678 _ 1839.2 R_ -.0008 R|3 -.8717 LSA 1131.4 NSA 257.9 SSA 16.3
_OE11.0537 _RA 2.1259 BE3 ,2||9 FSP -280 _| 1786.7 S_2 4_.2 THA ,83 ELI 869.5 EL2 257.3 ALF 21.53
LAUNCH OATE DEC 8 |9_8 FLIGHT TINE 108.[30 ARkIVAL DATE NAR 26 1969
H[LIO(ENTRIC CONIC
RL 147.35 LAL -,00
RP 107.69 LAP 3.34
RC 46.274 GL ||.J0
PLAN_TC(£NTRIC CONIC
C3 _7.994 VHL 7.6|5
LN(.H AZNTH LNO_ TII_ L-Z TII_ IN| LAT
_0.00 4 _8 16 3205.77 -_6.0|
gO.O_ _ 4_ 0 43_N_.45 6._i
100.O0 6 J3 57 2897.39 -28.0_
100.(30 23 49 3 4180.07 8.18
110.00 7 52 19 2589,48 -33.21
|JO.00 0 3l 3 4060.74 12.68
OIFFERENTIAL COI_RECTICN.$
TOE -,9069 TRAo2.|049 TC3 -,|9_3 _/_J ,16|6
ROE -.5174 RRA .|786 Re3 -,0699 rAU .01821
FOE .8132 FRA 1.36_18 gO3 -.2719 6_ ° 5_'_3
_0_ 1.044| _RA 2.|125 9C3 ,_084 FSP -_07
01STANCE 252.143
LCL 75.97 VL 25.197 GAL 10.96 A_L _.60 _ 100.58 SNA 113.77 ECC .34656 INC 3.3987 vl 30.237
LOP |76.57 VP 36.030 GAP °_0.0_ AZP 90.62 TAL 157.69 TAP 258.27 R(A 74.34 APO |53.20 V2 35.|89
GP -,O7 ZAL 48.84 2AP 6.|2 ET$ |80._O ZA[ 154.54 ETE _5,98 _AC 97.07 ETE 166o63 ELP 6.12
0LA 2|.13 RAL 21.87 RAO 6569.1 _IEL |3.392 PTH 2.45 VHP |2.596 0PA -1.98 RAP 3.80 ECC 1.9544
IN| _ ZNJ R7 AS( ZNJ A_IATH fNJ TINE PO CST TIN JNJ 2 LAT IN| 2 LONG
J|l.|5 27|.1| 78.40 5 31 42 L:_05.8 -27.35 102.74
|82,g_ 25_.60 62.34 23 55 16 3796.4 2.5_ 176o3!
88.90 271,57 79.26 7 2 J5 LP'_97.4 -29.26 80.30
|60._ 258.60 61.15 24 58 43 3580.1 4.27 159.4_
_6.55 272.59 8|.41 8 35 29 1989.5 -34.04 57.41
|54.35 25_.91 57.99 J _ 44 346(3.7 8.36 147.9|
N|O-C(XJRS_ EXECUTION ACCL)RACY CRBIT DETERt_INATION ACCURACY
_(;7 1854.1 SGR 4_.5 _3 114.5 S7 851.5 SR 391.7 5S 756.8
RRT .0_5 R_ r -.0_24 RW -.8798 CRT .7_04 CRS .8219 CST .9889
S_ 1903.0 R23 -.0006 R|3 -.8798 LSA 1177.6 NSA 253.6 SSA 16.4
5GI |854.3 S_2 427.5 THA .93 ELI 902.7 EL2 252.4 ALF 20.2_
424
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69}
LAUNCH DATE CEC 8 1968 FLIGHT TIME 110.00 ARRIVAL CATE H_R 78 1969
HIEL]OE[NTRJC CONIC
RL J47.35 LAL -.00
RP 107.72 LAP 3.30
RC _5.244 GL 11.68
PLANE TOCENTRIC CONrC
C3 53.576 W.IL 7.3210
LNEH AZMTH LNC_ TIME
90.00 4 3(3 19
9(3.00 72 50 52
I00.00 6 5 39
tO(3,00 0 0 5O
110.(30 7 47 12
II0.00 O 37 6
OIFFERENTIAL CORR1ECTION5
TDE -.9148 TRA-Z.O_O_ TC3 -.1890 8AU .J454
RDE -.4875 RRA .1613 RC3 -,0741FAU .01907
FOE .8§69 FRA 1.4165 FC3 -.3OB? g_ 61r_5
_E 1.0366 BRA Z.0971 oe3 .,20_0 F_P -337
GISTAI,_£ 158.908
LOt. 75.97 VL 75.417 GAL 10.47 AZL 86.60 I._A
LOP 179.81VP }6.175 GAP -19.08 AZP 90.81 TAL
GP -.O7 ZAL 48.59 ZAP =.72 ET5 180.15 ZAE
103.81 SMA 114.87 ECC .33216 INC 3.4002 Vl 30.237
157.30 TAP 251.11RCA 76.71APO 153.02 v2 35.179
155.75 ETE _O8.84 ZAC 98.85 ET( 166.67 CLP 4.77
CLA 21.81 RAL 71.96 RA0 6568.9 V[L 13.226 PTH 2.42 VHP 12.045 0PA -1.23 RAP 5.47 ECC 1.8817
L-I TIN? INJ LAT |NJ LONG INJ RT A_ INJ A_N7H INJ T_ PO CST T_N INJ 2 LAT INJ ? LONG
3216.73 -Z5.86 i11.91 269.93 78,04 5 23 56 2616.7 -27.25 103.52
4346.50 4.75 180.17 ?58.80 62.05 24 3 19 3746.5 .97 113.52
2905.05 -27.97 89.46 270.41 78.99 6 55 24 2305.0 -29.20 80.89
4133.41 6.54 163.47 257.77 60.79 1 9 43 3533.4 ?.69 156.91
2591.53 -33.19 66.71 271,47 81,32 8 30 ?3 1991.5 -34,04 57.57
4019.69 11.19 152.10 255.01 57.49 1 44 6 3419.7 6.83 145.73
MI0-OOURS_ [_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_
SGT J9_.7 _ 4J9,4 _3 124,6 ST 690,2 SR 383.8 SS 79J.5
RRT ,0788 RRF -,0757 RTF -,8875 CRT .7367 CRS .8257 C$T .9891
S(_ 1967.9 _3 -.0003 RI3 -,8875 LSA I726.5 MSA 248.6 SSA 16.4
S6| 19"43.0 9_,2 418.0 THA 1.03 EL1 937.6 EL2 246.4 ALF 18.98
LAUNCH 0ATE DEC B 1966 FLIC44T TIME JlZ.00 ARRIVAL 04TE MAR 30 1969
H[LIOCENTRI( CC)NIC
RL 147.35 LAL -.00 _ 75.97 VL
RP 107.75 LAP 3.25 L_ 18_.05 VP
RC 44.357 GL 12.28 GP -,08 ZAL
PLANETOCENTRIC CONIC
C3 49.550 VHL 7.039
LN(J4 AZHTH LN{H TINE
90.0(] 4 21 47
90.00 22 59 55
JO0.O0 5 59 35
100.00 0 B 44
llO.OO 7 41 44
110.00 0 43 4
DIFFERENTIAL C.CRRECTION5
TOE -.9279 TRA-2.0748 TC3 -.1791 BAU .1294
ROE -.4586 K_A .1447 RE3 -.0782 FJWJ .0_003
FOE .9049 FRA 1.4716 FC3 -.3499 BSP 6406
5OE I .0306 BRA 2.07_ BE3 .1954 FSP -370
DISTANCE 265.685
25.$23 GAL IO.O0 AZL B6._O HCA 107.O5 _IA 115.9_ ECC .31849 IN( 3.4017 Vl _(3.237
36.311 GAP -18.14 A2'P 91.00 TAL 156.95 TAP _4.00 RCA 79.00 AP() 15Z.84 V? 35.169
48.40 ZAP 3.30 ET$ 179.77 Zk{ 159.04 £TE 212.35 ZAC 1130.61ETC ;66.70 (LP 3.30
DLA L_'_.47 RAL Z2.0_ RAO 6_.8 VEL 13.073 PTH 2.39 VHP 11.517 0PA -.48 RAP 7.13 ECC 1.8155
L-I TINE INJ LAT INJ LOId_ INJ RT A,T_ _NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
32_28.87 °25.69 ILZ.76 268.69 77.65 5 15 36 26?8.9 -27.13 104.39
4_95.53 3.12 177.31 238.00 61.84 24 11 30 3695.5 -.67 170.68
_913.50 -17.85 g0.07 2f_9._O 79.69 6 48 9 2313.5 -29.13 81.50
4086,13 3,0_ J60,65 256,93 60,50 J 16 50 3466,1 J,09 J54.31
2fl93.9_ -33.17 66.69 270.29 81.22 8 24 58 1993.9 -34.03 57.15
3978.47 9.68 149.87 254.11 _7.05 l 49 22 3378.5 5.27 143.56
NIO-(.OLIR_ £_ECUTION _((URACY _17 O£T£R_INATION ACCURACY
_T IHJ.9 .qGR 409.5 ,f_3 135.7 ST 950.0 $1# 375.2 SS 828.6
RRT .0_ _ -.0_61RTF o.8946 C.RT .7435 CR5 .6318 CST .9892
_D_3,6 _23 -.0001R_3 -.8947 LSA 1?77.9 NSA ?43.1 SSA 16.4
SG! 199"Z.3 _G2 407,7 THA 1.13 £LI 973.8 £L2 239.7 ALF 17.81
LAUNCH 0ATE DEC 8 1968
I_LIO(ENTRI( CONIC
RL 147.35 LAL -.DO
RP 107.79 LAP 3.19
Re 43.625 GL 12.89
PLANET(XENTRIE CONIC
C3 45.883 VHL 6.774
LNO.I AZMTH LNCH TIME
90.00 4 12 35
90.00 23 9 12
1130.00 5 51 41
1130.00 D 16 43
IIO,DO 7 35 57
110.00 O 48 57
fLIGHT TIME I14.00 ARRIVAL D_TE APR 1 1969
OI$TAN(.£ 27_.470
LOt. 75.97 VL 25.815 GAL 9.56 AZL 86.60 PEA 110.29 .944 116.93 ECC .30555 INC 3.4033 vJ 30.737
LOP 186.28 VP 36.436 GAP -17.23 AZP 91.15 TAL 156.64 TAP ?66.92 RCA 91.20 APO 152.66 V2 35.158
GP -.09 ZAL 48.27 ZAP 1.87 [T$ 178,61 ?/q_ 161.35 £TE 216.77 ?AC 107.34 £TC 166.71 CLP 1.86
0LA 73.14 RAL 22.06 RA0 6568.7 VEL








TOE -.9316 TRA-2,0561 TC3 -,1659 BAU ,JJ_
ROE -.4]O6 RRA .1289 Re3 -.0821FAU .02109
FOE .9576 FRA 1.5310 FC3 -.3979 BSP 6_5_
_£ 1.0253 6RA 2.0602 BC3 ,1851FSP -407
LAUNO'I 0ATE OEC B I_
H_LIOCENTRIC CONIC
RL 147.35 LAL -.DO
RP 107,87 LAP 3.12
RC 43.055 GL 13.51
PLANETOCENTR_C CONIC
C3 4?.545 VHL 5.523
LN_H A5')4TH LPEH TIME
90.00 4 2
90.00 23 18 48
1(30.00 5 43 15
IOO.OO O ?4 49
110.DO 7 29 49
110.DO 0 54 45
DIFFERENTIAL CCRRECTION_
TDE -.9457 TRA-2.0372 TC3 -.1555 BAU .1011
RD£ -.4037 RRA .1137 RC3 -.O859 FAU .0_7
FOE 1.O160 FRA J.5948 FC3 -.4532 BSP 6807
BOE 1.0278 _'RA 2.0404 9C3 .1777 FSP -447
12.932 PTH 2.36 VHP 10.996 0PA .26 RAP 8.76 £CC 1,7551
INJ LONG |NJ RT AS( INJ AZ'NTH _NJ TII_ PO CST TIM INJ 2 LAT INJ 2 LONG
113.71 267.39 77.22 5 6 38 2_42.5 -76.99 105.36
174,40 257,20 61,72 24 19 55 3543.4 -2.55 167.78
90.74 267.93 78.36 6 40 24 2322.9 -29.05 82.J9
158.Z1 256.08 60.29 1 24 1 3438.2 -.53 151.68
67.10 269.07 81.09 B J9 13 1995._ -34.O1 57.97
147.66 253._0 56.r_ J 54 34 3337.1 3.70 141.39
MI0-COURSE EX[CUTION ACCURACY O_IT OKTE_INATIC_ ACCURAC_
.5(,7 ,_D61._ SGR 398.9 ,f_3 147.9 57 971 .I SR 366.O SS 868.1
RRT .1(_8 I_F -.0_9_ RTI r -.9015 CRT .7509 CRS .8372 CST .9894
_G_ 2099.4 R23 .0002 R13 -.9015 L$A 1331.9 NSA _7.1 SSA 16.4
,%1 _61.6 _ 396.5 THA 1.23 ELI I011,5 EL2 ?32.0 ALF 16.71
FLIGHT TINE 116.D0 ARRIVAL OATE APR 3 1969
OISTANCE 279.261
LOL 75.97 VL 25.994 GAL 9.13 A2'L _6.60
LOP 189.52 VP 3_.552 GAP -16.36 A2P 91.36 TAt,
GP -.09 ?AL 48.19 ZAP ,41 ETS 168,35 ZJ£
113.51 SI4A 117.89 ECC .79331 INC 3.4050 Vl 30.737
156.37 TAP 269.87 RCA 63.31 APO 157,47 V2 35.147
165.62 £TE 2LPZ.45 ?AC 104.06 ETC 166.70 CLP .40
OLA 2_.79 RAL _'_.02 RAO 6_.6 _EL 12.803 PTN 2.33 VHP 10.496 0PA .96 RAP 10.38 ?CO J,7002
L-I TINE ZNJ LAT INJ _ INJ RT AS( INJ AZMTH INJ TIME PO C$T TIM JNJ 2 LAT INJ ? LONG
3257,86 -25.25 If4,?? _.02 76,74 4 56 f17 2657.9 -76.83 106.46
4190.04 -.28 171.43 256.4J 61.68 24 28 _ 3590.0 -4.07 154.79
2933.50 -27.58 91.49 16_.61 77.99 6 52 8 2333.5 -78.96 82.96
3989.64 1.80 155.54 E55,Z4 60.16 I 31 19 3389,6 -2.I8 149.02
26OO.11 -33.10 67.36 267.B0 DO.S 8 13 9 20OO.1 -34.00 58.23
_895.78 6.58 145.47 252,_8 56.38 I 59 41 3295.8 ?,I? 139.27
MI0-COUR_E E_[CUTICN ACCURACY ORBIT O£TERMINATION ACCURACY
S_7 E134,4 _R 387.6 ,%3 161.4 ST 1016.7 .SR 356.2 SS 910.4
RRT .1252 RRF -.1148 RTT" -.9067 CRT .7601 CRS .84_0 CST .9900
SG8 2169.3 R_3 .0026 R13 -.9067 LSA 1'391.5 MSA 230,0 SSA 15.5
,%! 2134.9 SG2 384.5 THA 1.55 ELI 1053.9 EL? ??3.3 ALF 15.63
425
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-695
LAUNCH 0ATE 0EC 8 1968 FLIGHT TIME JIB.00 _RRIVAL CATE _PR 5 1969
HELIOCENTRIC CCNIC 0|STANCE 286.05_
RL 147.35 LAL -.00 LC_. 75.97 VL 16.161 GAL 8.73 AZL 86.59 PEA
RP 107.86 LAP 3.04 LC_° 192.75 VP 36.66_ GAP -15.51 AZP 91.53 TAL
RC 42.657 GL 14.15 GP -.10 ZAL 48.17 ZAP 1.09 ETS 6.74 ZAE
PLANET(X_ENTRIC CONIC
C3 39.510 VHL 6.L_6 DLA 24.45 RAL Z1.92 RA0 6568.5 VEL 11.684 PTH
LNCH AZMTH LNCH TINE L-I TINE IN] LAT
90.00 3 51 52 3275.46 -24.97
90.00 23 28 51 4135.07 -Z.O6
1OO.00 5 34 13 1945.44 -17.41
100.00 0 33 6 3940.35 .13
I10.DO 7 23 20 2604.08 -33.06
1|0,00 1 0 29 _54,45 5.O2
DIFFERENTIAL CORRECTIONS
TOE -.9499 TRA-Z.OI24 T(3 -,J30l BAU .0832
ROE -.3777 RRA .099fl R(3 -.0890 FAU .02359
FOE J.OBO7 rRA 1.6657 F(3 -.5169 8SP 7141
BOE 1.0222 BR4 2.0149 8C3 .1576 FSP -492
116,73 ,SMA llB.Sl £CC .28176 INC 3.4067 Vl 30.737
156.14 TAP 272.87 RCA 85.33 APO 152.29 v2 35.135
165.76 ETE 229.88 ZAC 105,74 ETC 166.69 CLP -1.09
2,30 vHP 10.013 0PA 1.69 RAP 11.96 ECC 1.6507
IN] LONG |NJ RT ASC IN] A5'NTH IN] 7IME PO CST T|N IN] 2 LAT IN] ? LONG
115.98 264,61 76.19 4 46 27 2675.5 -26.62 I07.71
168.36 255,63 61.75 24 37 46 3535.1 -5.82 161.70
92.34 265.24 77.58 6 2) 1_ 2345.4 -?8.84 83.83
152.83 254.41 60.J| I 38 47 3340.] -3.83 146.3l
67.66 266.49 80.77 8 6 44 _4.1 -33._8 58.54
|45.29 25|.37 56.|4 2 4 44 5254.4 .54 t_7.07
MI0oCOUR_ EXECUTICN ACCURACY ORBIT CETERNIN4TILI_I ACCURAtY
S_T 2199,2 S_ 375.4 SG3 176.4 ST 1056.0 SR 345.6 SS 955.8
RRT .140l _ -.1311R1T -.9139 CR7 .7674 CRS .8490 CS' .9900
L_'Z3I.O R_3 .0007 R13 -.9140 LSA 1448,3 MSA 223.7 55_ 16.3
$GI 2199.9 ,_2 371,6 THA !.41 ELI 1090.1 EL2 214.6 ALl 14.68
LAUNCH 0ATE DEC 8 1968 FLI_NT TINE 1_.00 ARRIVAL 0ATE APR 7 1969
H_LIC_ENTRIC CONIC
RL 147.35 LAL -.00
RP 107.89 LAP 2.95
RE 42.436 GL |4.79
PLANET_ENTR[( CON|C
C3 36.751 VHL 6.O62
LNCH A_TH LNCH T|NE
90.00 3 40 5
9O.OO 23 59 _0
IDO.O0 S 24 33
100.00 0 41
110.00 7 16 30
110,00 l 6 |0
01STANCE 292.844
COL 75.97 VL 26.315 GAL 8.35 AZL 86.59 HOL 119.96 S_A 119.68 ECC .27088 INC 3.4085
LOP 19fl.97 VP 36.759 GAP -14.69 AZP 91.70 TAL |55.95 TAP 275,90 RCA 87.26 APO 152.10
GP -.Jl ZAL 48.19 ZAP 2.6! ET$ 3.94 ZAE 167,64 ETE 839.65 ZAC 107.38 ETC 166.65
OLA 25,09 RAL 21,78 _0 65f_.4 VI[L |2.575 PTH _._8 VHP 9.546 OP4 2.39 RAP 13.52
L-[ TII4E IN] LAT |NJ _ IN] RT A,SC IN] AZIdTH IN] TIE PO CST TIN IN] 2 LAT
329fl.83 -24.63 ii7.M L-'-'-'-'-'-'-'-'-_5_.I4 75.$7 4 3S 1 2695.8 -26.37
4078.13 -3.89 |65.|7 2_4.87 61.93 24 47 28 3478.1 -7.61
29fl9.00 -27.21 93.29 L_53.83 77.11 6 13 52 2359.0 -28.71
3890.19 -1._7 |_0.08 253,_9 60.14 | 46 28 329(_.2 -5.53
2608.75 -33.01 68.02 L_5.16 _0.57 7 59 59 2008.8 -35.96
3813.20 5.45 14l.|2 E_0.46 55.97 2 9 44 32|3.2 -1.04
OIFFERENTIAL CORR[CTION$
TOE -.9603 TRA-1.9874 TC3 -.|073 BAU .0695
ROE -.3527 ERA .0859 RC3 -.09J9 FAU .025O6
FOE 1.1526 FRA 1,7384 FC3 -.5902 8SP 7374
BOE 1.0230 _RA |.9892 8C3 .1414 F,_ ° -_4_
NIO-CO,IR_ EXECUTION ACCURACY
SGT 2267.6 SGR 36_.7 SG3 |93.0
ERT .IS93 RRF -.I4go RIT -.9196
LP'_9_.5 1_3 .O013 R13 -.9|96













ST 1100.4 SR 334.5 $5 1004.5
CRT .7766 CRS .8554 CST .9903
LSA 1511.5 MSA 216.4 SSA 16.2
ELI J131.7 £L2 L_g4.9 ALF J3.74
L_UNCH 0ATE DEC 8 1968 FLIGHT TINE 122.00 ARR|VAL DATE _PR 9 1959
HELIC(ENTRIC CONIC
RL 147.35 LAL -.D0
RP 107.93 LAP 2.85
RC 4?.394 GL |5.45
PLANETC(ENTRIC CONIC
C3 34.247 VHL _.8_2
LNCH A_HTH LN_H T_M_
90.00 3 27 fl
90.00 23 50 58
100.O0 5 14 11
I(30.O0 0 50 29
IJO.DO 7 9 20
110.00 I 11 49
0ISTANC£ 299.632
LOL 75.97 VL 26.459 GAL 7.98 A?L 86.59 HCA 123.18 5_A 120.50 ECC .76064 INC 3.4104
LOP 199.20 VP 36.850 GAP -|5.90 AZP 91,87 TAL 155.79 TAP 278.97 RCA 89.10 APO 151.91
GP -.12 ZAL 48.27 lAP 4.17 £TS 3.26 ZA[ 169.10 ET£ 252.23 ZAC 108.99 ETC 166.61
OLA 25.75 RAL 21,59 RAO 6568°4 VEL 12,475 PTH 2.26 VHP 9,094 OPA 3.06 RAP 15.04
L-| T_I,_ IN] LAT IN] LON_ IN] RT AS_ _NJ A_4TH |NJ TIME: PO (ST TIN IN] 2 LAT
3319.78 -24.21 l|9.01 261.61 74.85 4 22 25 2719.8 -26.06
4018.5_ -5.79 |61,83 254.15 62.23 24 57 57 34|8,5 -9.46
2974.47 -26.97 94.58 262.38 76.59 6 3 46 2374;5 -28.54
3839.0i -3.30 147'27 252.78 6{3.27 I 54 28 3239.1 -7.23
2614.19 -32.95 68.43 263.79 1_.33 7 52 54 2014.2 -33.93
3772.12 |.89 138.9_ 249.55 55.86 2 14 41 3172.| -2.61
0IFFERENTIAL CORRE:CTION5
TOE -.9708 TRA-l.9604 TC3 -.0812 BAU .0569
ROE -.3287 ERA .0732 RC_.O_'_FAU .02669
FOE 1.2328 FRA |.8|99 FE3 °°6748 BSP 7604
BOE 1.0249 BRA |.9618 8C3 .J244 F.qP -598
MID-COURt[ EXECUT|ON ACCURACY
sr,,,T 2334.9 SGR 349.4 SG3 Zll .5
RRT .If_,tO]_RF --.|685 RTF -.9248
SC_ 23_O.9 R_3 .DOI8 R|3 -.9248













ST 1145.4 SR 322.8 SS 1057.0
CRT .7863 CRS .8620 CST .9907
LSA 1577.8 MSA 208.9 SSA 16.0
ELl 1|74.0 EL2 194.6 ALF 12.85
LAUNCH DATE DEC 8 J968 FLIGHT TINE 124.00 ARklVAL DATE APR 11 1969
HELIOCENTRIC CONIC
RL 147.35 LAL -.00
RP 107.97 LAP 2.75
RC 42.534 GL 16.1J
PLANE TC_ENTR IC CONIC
C3 31.97_ VHL 5.655
LNCH AZMTH LNCH TINE
go.O0 3 1219
90,00 0 7 36
100.00 5 3 1
IDO.DO 0 59 43
| 10.00 7 I 50
I10.00 I 17 26
0IST*NC[ 306.413
LQ. 75.97 VL 26.592 GAL 7.63 A5'L 86.59 H_ 126.40 SI4A 121.28 £CC .25103 INC 3.4125 VJ 30.237
LOP 202.42 VP _6.934 GAP -13.13 AZP 9'_.03 TAL |55.68 TAP _82.08 RCA 90.84 APO 151.73 V2 35.099
GP -.|3 ?AL 48.39 ZAP 5.77 ET5 3.00 ZAE 169.94 ETE 267.34 ZAC 110.56 ETC 166.55 CLP -5,77
OLA 26.35 RAL 21.35 RAO 6568.3 VEL 12.383 PTH 2.24 VHP 8.658 OPA 3.71 RAP 16.52
L-I T|NE IN] LAT _NJ LONG JNJ RT ASC IN] AZNTH IN] TIN[ PO CST TIM INJ 2 LAT
3348.56 -23.69 1_O.96 L_O.OI 74.01 4 8 17 2748.6 -?§.65
3955.|4 -7.78 158.24 253,48 62.69 I |3 51 3355,1 -1J.38
299"d.L_ -26.68 95.6_ L>60.90 75.99 5 32 53 2392.2 -Z8.34
3786.71 -5.06 144._9 E32.00 60.50 2 2 52 3186.7 -8.95
2620.46 -32.88 68.90 26_.4| 80.06 7 45 50 2020.5 -33.90
3731,24 .32 |_6.84 248.66 55.82 2 19 37 3131.2 -4,16
01FFERENTIAL CORR[CTICN$ MI0-COUR_E EXECUTION ACCURACY
TOE -,9788 TRA-1.9287 TC3 -.0482 B/4J .0459 _T 2396.4 SGR 333.4 SG3 852.0
ROE -._057 ERA .0613 RC3 -.0959 FAU .0_857 RRT ._15 RRF -.1892 RTF -.9300
FOE ! .3214 FR4 | .9077 FC3 -.7733 B._° 7883 _ 2419.8 f_3 ,(3018 RI3 -.93OO










ST 1188.1 _ 310.4 SS 1112,6
CRT .7959 CR5 .8688 CST .99JP
LSA |644.7 HSA 201.4 55A 15.8




JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 4, 1968-69
LAUNCH C4T[ C[C 8 1968 FLIGHT TIE 126.00 ARRIVAL CAT[ APR ]] 1969
HELIOCENTRIC CONIC
RL 147.35 LAL -.OO
RP 108.01 LAP Z.63
RC 42.853 GL 16.77
PLANETOCENTRIC CONIC
C3 89,917 VHL 5.470
LNCH 4ZMTH LNCH TINE
90.00 2 55 35
90.00 O 82 I6
100.00 4 50 54
I00.00 1 9 38
I10.00 6 53 59
110.00 1 23 Z
OIFFERENTIAL CORRI[CTI_N5
TOE -.9894 TRA-1,8976 T_3 -.0|47 BAU .O398
ROE -.Z836 RRA .O]0I RE3 -.0969 FAU .03062
FOE 1.4819 FRA E,0D53 FC3 -.8860 B._° 8098
BOE 1.0293 BRA 1.8983 BC3 ,0980 FSP -732
OISTANCE 313.187
LCX. 75.97 VL 26.716 GAL 7.31 AlL 86,59 V_.A J29.67 .944 I??.0? ECC .24702 INC 3.4|48 VI 30.737
LOP 205.64 VP 37.011 GAP -IZ.38 &ZP 98.18 TAL 155.60 TAP 785.?? RCA 98.49 APO 151.55 V? 35.086
GP -.14 ZAL 48.56 ZAP 7.43 ETS Z.B9 ZAE 170.06 ETE 883.39 ZAC IlZ.07 ETC 166.47 CLP -7,4]
0LA 16.97 RAL 21.07 RAG 6568.2 VEL I2.300 PTH







Z.22 VHP 8.836 0PA 4.34 RAP 17.95 ECC 1.4984
IN! LONG IN! RT AS.C IN! AZNTH IN! TII4E PO CST TIN IN! ? LAT IN! ? LONG
183.37 258.34 73.00 3 58 0 8784.6 -75.10 115.33
154,27 258.90 63.34 I 27 2 3285.7 -13.43 147.]4
97.05 259.38 75.38 5 41 7 2418.8 -28.09 88.69
141.39 251.85 60.83 2 Jl 50 3132.7 -10.70 114.70
69.45 261.08 79.75 7 37 47 8087.6 -33.86 60.]7
134.73 247.78 55.84 8 24 33 3090.6 -5.70 188.50
HID-COURSE EXECUTION ACCL_RACY ORBIT DETER_41NATIC_ ACCURACY
_,T 8459.4 _R 3L_0.9 S(;3 255.0 ST 1835.7 SR 897,7 SS 1173.5
RRT .LPZG9 RRF -,81_ RTF -.9346 CRT .8064 CRS .8760 CST .9914
.5_ 8480.3 1_3 .0025 RI3 -.9346 LSA 1717.5 HSA 193.7 SSA 15.5
SGI 8460.5 S_2 312.5 THA 1.72 ELI 1257.3 EL2 172.7 ALF I| .83
LAUNCH DaTE 0EC 8 1968 FLIG_.IT TIME 128.00 ARRIVAL GATE APR 15 ]969
HELIOCENTRIC CCNIC
RL 147.35 LAL -.[_3
RP 108.05 LAP 2.5J
RC 43.347 GL 17.44
PLANETOCENTRI( CONIC
C3 Z8.054 VHL 5._7
LNCH AZNTH LNCH T|NE
90,OO 8 34 42
90 ,(30. 0 40 35
JOO.OO 4 37 39
I00.00 1 20 19
110.O0 6 45 49
110.00 1 28
OIFFERI[NTIAL CORRECTIONS
TO[ -.9998 TRA-J.B644 TC3 .0_2 8NJ .O374
ROE -.9685 RRA .0397 RC3 °.0971 rAu .05291
rOE 1.5350 FRA 8.1110 FC3-1.0155 8SP 8897
608 1.0337 BRA |.8649 BC_ .0996 FSP -8|0
0ISTANCE 319.951
LOL 75.97 VL 86.8]0 GAL 7.(30 A2L 86.58 HCA 132.83 SMA IL:_.71 ECC .23360 INC 3.4172 Vl 30.237
LOP 208.85 VP 37.081 GAP -ll,67 AZP 9"Z.38 TAL 155.56 TAP 8_.39 RCA 94.04 APO 151 .37 VZ 35.O73
GP -.16 ZAL 48.77 ZAP 9.14 ETS 2.86 ZAE 169.5! ETE 898,10 7AC 113.52 ETC 166.]9 CLP -9,]4
DLA 87.57 RAL L:_.75 RAO 65M,1 VEL 12,824 PTH 2.20 VHP 7.829 OPA 4.94 RAP 19_4 ECC 1.4617
L-! TIME |NJ LAT |NJ LOWIG !NJ RT A_C JNJ AZNTH INJ TIME PC) CST TIN INJ 2 LA7 INJ 2 LONG
3433.23 o21.99 186o58 256.58 71.69 3 31 55 8_33.8 -24.29 118.66
3804.9l -I8.]W5 149.57 252.46 64.38 I 44 0 3L>04.9 -15,71 148.50
]0_6.91 -85.91 96.72 257.82 74,54 5 28 15 2436.9 -27.78 90.48
3676.45 -8.71 !38.84 250.55 6!.89 8 Zl 36 3076.5 -18.48 131.48
2635.78 -32.69 70.06 259.62 79.40 7 29 45 2035,8 -33.81 61.OO
}650.35 -8.77 132.68 246.91 55.92 2 29 88 ]050.4 -7.88 186.]7
NI0-C.O._,_E E_ECUTION ACCU_RACY ORBIT DETERNINATION ACCURACY
.%T _319.3 _ ]05.9 S(;3 880,8 ST 1278.9 SR 284.3 SS 1839.3
ART .2583 RRF -.237_ RTF -,9389 CRT .8178 CgS .8833 CST .9918
_337.8 1_3 .003! RI3 -,9389 LSA 1793.7 HS4 186.1 SSA 15.2
,_,1 85'_0.5 ._8 895.8 TH4 1.78 ELl I]00.2 EL8 161 .8 ALF 10.46
LAUNCH 0ATE DEC 8 1968 FLIGHT TIME 130.00 ARRIVAL 0ATE APR 17 J969
HELIOCENTRIC CONIC 0IST4NCE 386.703
RL 147.35 LAL -.00 LOt. 75.97 VL 86.935 GAL 6.71 AZL 86.58 HC_ 136.04 S_A 173.35 ECC .22574 INC 3.4200 Vl _0,737
RP 108.09 LAP 8.37 LOP 212.07 VP 37.145 GAP -10.97 _ZP 98.46 TAL 155.55 TAP 291,59 RCA 95.51 APO 151.80 V2 35.060
RE 44.O11 GL 18.11GP -.18 ZAL 49,01 ZAP 10,91 [TS 2.86 ZAE'168.49 ETE 310.11 ZAC 114.91 [TC 166.30 CLP -lO.gJ
PLANE TOCENTRIC CONIC
C3 26.371 VHL 5.135 OLA 28.16 R4L 'Z0.39 RAO 65r:_.| VEL 18.155 PTH 2.18 VHP 7.436 0PA 5.50 RAP 20.67 ICE J.4340
LN_ AZHTH LNCM TINE L-I TINE INJ LAT INJ LCNG
90.00 8 2 28 3518.50 -80.06 132.09
90.00 1 9 58 3688.86 -15.67 148.66
100.00 4 28 51 3065.86 -25.36 100.70
1OO.00 1 32 15 3616.73 -10.65 134.86
110.00 6 37 20 2644.93 -38,57 70.75
110.00 I 34 16 3610.48 -4.89 110.53
OIFFERENTIAL CCRRECTION5
TOE-1.0096 TRA-! .889| TC3 .0620 8AU ,0404
ROE -.2422 RRA .0101 RC3 -.O965 FAU .03548
FOE 1,6621 FRA 2.8318 FC3-1.1647 8SP 8483
BOE 1.0383 BRA 1.8193 8C3 ,I147 FSP -897
LAUNCH DATE OEC 8 196_
IN! RT AS( IN! AZNTH IN! TIN! PO CST TIN IN! 8 LAT IN! 8 LONG
254.]0 69.59 3 1 6 2918.5 -28,66 124.38
852.43 66.11 8 11 26 ]088.9 -18.77 135.36
256.28 73.63 5 13 57 2465.9 -27.36 92.47
849.91 61.90 8 32 38 ]016.7 -14.32 188.00
258.22 79.01 7 21 25 2044.9 -]3.74 61.71
846.06 56.05 2 34 86 ]010.4 -8.72 184.74
ORBIT OETERN]NAT[ON ACCURACY
ST 1323.3 5R 870.5 SS 1310.2
CRT .8288 CRS .8908 CST .9982
LSA 1873.2 HSA 178.7 SSA 14.8
ELI 1342.4 EL8 149.4 ALF 9.75
NI0-COJRGE EXECUTION ACCURACY
,T_T 2575.| .f,GR 890,3 $G3 309.7
RRT .8806 i_F -._640 RTF -.9489
_,e 8591.4 _3 .0038 R|3 -.9489
SGI 8576.4 S_ 278.5 THA I .83
FLIGHT TINE 138.00 ARRIVAL OATE APR 19 1969
HELIOCENTRIC CONIC
fit- 147.35 LAL -,00
RP 108.13 LAP 2.83
RC 44.8_8 GL 18.77
PL4NETOC_NTRIC CONIC
C3 24.851 VHL 4.9_5
LN(J4 A2'NTH LN_H T!ME
84.9J 0 5_
95.09 8 16 57
i00.00 4 5 49
I00.00 I 46 10
110.00 6 _8 38
110.00 I 39 56
OIFFERI[NTIAL CORI_CTION5
TD_-l,OI63 TRA-| .7890 TC_ ,!0_2 BAU .0478
ROE -.2226 RR_ .0215 RC3 -.0949 FAU .03843
roe 1.8042 FRA E.3619 rc3-1.3390 BSP 8713
BO£ 1.0403 _RA 1.7891 8C3 .1439 FSP -999
01$_J_E 333.441
L_L 75.97 VL 27.033 G*L 6.43 AZI.. 86.58 hl_ 139.25 S_,I_ 183,96 ECC .81943 INC 3.4231 Vl 30.837
LOP 215.88 VP 37.203 GAP -10.29 AZP 9"Z.59 T_L !55.57 TAP 894.82 RCA 96,88 APO 151 .03 V2 35,047
GP -._O ZAL 49._9 ZAP 18.76 ETS 8.88 ZAE 167.22 ETE 319.32 Z_C 116.23 ETC 166.20 CLP -18.76
OLA 28.73 RAL 20.00 _ 6568.0 VlEL 12.09"Z PTH 8.16 VHP 7.058 OPA 6.03 RAP 21.93 ECC 1.4090
Lo| TIME |NJ LAT !NJ _ _NJ RT A_r. |NJ A2"NTH JNJ TIME PO CST TIN INJ 8 LATINJ E LONG
3785.99 o18.59 146,68 258.18 67.69 I 54 26 3126.0 -21.45 139.15
_45_.05 °18.57 12_.61 852.18 67.67 3 14 29 _52.0 -21.44 119.08
3IO_.O"Z -84.65 103.15 254.54 78.53 4 57 31 8508.0 -26.81 95.01
3551,25 -18.78 lAl.II 249.37 68.72 2 45 21 2951.2 -16.88 184.12
_655.16 °32.44 71,58 _fl6.8_ 78.57 7 12 48 2055.2 -33.67 68.50
3570.87 °5.79 128.45 245.24 56.25 8 39 86 2970.9 -IO.IB 188,J2
NID-CCUR_ [_ECUTION 4CCURACY ORBIT OETERNINATION ACCURACY
S_7 _82.0 S_R 2?4.2 S_3 342.0 ST !363.5 SR 255.9 SS 1385.8
RRT ,_0_7 _ -._1RI"F -.946_ CRT ,839! CRS .898] CST ,99_6
S_ _636.3 R_3 .004_ RI3 -.946R LSA 1953.3 MSA 171.6 SSA 14.3
•%| _3.3 SG8 _60,6 TH4 I .87 ELl 1380.5 EL8 137.5 ALF 9.04
427
JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 4, 1968-69_
LAUNCH DATE 0EC 8 1968 FLfGHT TII4E 134.[30 ARRIVAL CATE APR 71 1969
HELIOCENTRIC CCt4IC 0ISTANCF 340.165
RL 147.35 LAL -.DO LC_. 75.97 VL 27.122 GAL 6.16 JZL 86.57 HC4 142.46 S_4A 124.52 ECC .21164 INC 3.4266 Vl 30.237
RP 108.J7 LAP 2.09 LOP 2J8.48 VP 37.256 GAP -9.64 A?P 92.72 TAL J55.6| TAP 298.07 RCA 98.17 APO 150.87 V2 35.O]3
RC 45.818 GL 19.43 GP -.23 ZAL 49.60 ZAP 14.69 £TS 2.92 ZA£ 165.87 £TE 326.25 ZAC 1{7,47 ETC 166.]! (LP -|4.69
PLANETOCENTRI( CONIC
C3 23.48? VHL 4.846 I_LA 29.29 RAL |9.58 RAD 6.$68.0 VEL |_,036 PTH 2.1.$ VHP 6.694 OPA 6..$2 RAP 23.J2 [CC 1.3864
LNCH 4ZMTH LI_K_H TIME L-I TIME |NJ LAT INJ L(Z_IWG |NJ RT ASC INJ A_4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
82.18 0 28 _ 3783.03 -19.29 151.19 2'$0.99 67,52 ! 31 41 3183.0 -22.17 143.63
97.82 2 37 18 3]67.21 -19.28 120.67 2.$0.98 67..$1 3 33 2.$ 2767.2 -22.16 113.10
100.00 3 44 40 31.$1.35 -23.60 |06.44 252.74 71,10 4 37 11 2551.4 -25,96 98.43
100.OO 2 5 .$7 3474,12 -1.$.08 126,60 249.00 63.88 3 J .$2 2874.1 -18.47 119.44
110.00 6 19 26 2666..$2 -32.28 72.36 255.44 78.09 7 3 53 2066..$ -33..$8 63.37
110.00 1 45 40 3.$31,72 -7.27 lL_,_k_ 244.44 .$6..$1 E 44 32 2931.7 -11.62 120.OO
0IFFERI[NTIAL CORR[CTIONS NI{)-CCI,_,_E £_[CUTION ACCURACY ORBIT OETERMINATION ACCURACY
TDE-1.0248 TRA-I .7_W30 T(3 .15|0 8AU .0556 .%T _a68.| ,T,GR 2.$7.7 SG3 378.6 ST 1405.3 ,T_ 241 .0 55 1469.3
ROE -,2037 RRA .0|3.$ RC3 -,0926 FAU .0416.$ RRT .3423 I_ -._2L_3 RTF -.9501 (.RT .8_04 CRS ._O60 CST .9930
FOE-1;9673 FRA 2.509| r(5-1..$356 BSP 8836 S_ 2680.5 _3 .0053 R13 -.9501 LSA 21040.7 MSA 164.8 SSA 13.7
B0E 1.0449 BRA 1.7501 8C3 .1771 FSP -1108 5G1 L_69,5 _ 242.0 THA I.gl ELI 1420.3 EL2 125.4 ALF 8.36
L_UNO._ OAT[ DEC 8 |_o8 FLIC44T TIN[ |_kS.00 ARRIVAL DATE APR 23 1969
HELIOCENTRIC CONIC 0JSTAN([ _46.872
RL 147.3.$ LAL -.00 LC_. 75.97 VL 27.204 GAL _.94 42_. 86.57 _ |4_.67 SNA 125.0.$ ECC .20.$3.$ INC 3.4306 vl 30.237
RP i08.2J LAP 1.93 LOP EEl °69 VP 37._3 GAP -9.00 AZP 9'Z.83 TAL 155.68 TAP _O1.3.$ REA 99.37 APO 1.$O.72 V2 3.$.O20
RC 46.944 GL _0.08 GP -.26 ZAL 49,9_ ZAP 16.72 ETS 2,9@ Z/I,_ 164,57 [TE 331.50 ZAC 118.61 gTC 166.O1 CLP -16.72
PLANE TOCENTR I( CONIC
C3 _2.250 VI,,N. 4.717 OLA _9.83 RAL 19.13 RAO 6_67.9 VIEL 1|.98_ PTH 2.14 VHP 6._43 0PA 6.9'6 RAP 24.22 EC( J .3662
LNCH A2'MTH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TZI_ PO CST TIM INJ 2 LAT INJ E LONG
80,20 O 11 29 3819.18 -19,97 154.17 _49.82 67.37 I 15 8 3219.2 -22.87 146,57
99.80 2 50 54 3304.8fl -19.96 116.3_ 249.81 67.36 3 4.$ 59 2704,8 -22.86 JO8.7_
100.00 ] 8 4| 324g.0_ -_|,33 11_,72 2_0.40 _,54 4 2 49 2648.0 -24.05 104.98
100.00 2 _6 22 33.$1.24 -18.61 119.1'3 ,°49.20 66.18 3 32 14 2751,2 -21.68 111.73
ii0.00 6 10 2 2679.09 -32.10 ?3.30 2_4,07 ?7.56 6 54 41 2079.1 -33.48 64.34
I10.00 | flJ 31 3492.94 -8.72 |24._ 243._8 56.82 Z 49 44 2892.9 -13.O2 117.87
DIFFERENTIAL COR_CTION5 MI0-C(X#_S_ _.Y_CUTION ACCURACY ORBIT OETERNINATioN ACCURACY
TOIE-I.02B3 TRA-1.'t'052 T(_ .L_I BAU .06.$2 5_T 2701.2 SGR 240.5 ,SG3 419,5 ST 1439.9 5,R 225.2 55 1557.5
ROE -.18.$4 ,eRr .006.$ Re3 -.0891 FAu ,04.$39 I_T ._751 _ -.354] RUr -.9534 CRT .8613 CR5 .9135 CST .9933
F0E 2.1495 FRA 2.6?04 FC3-1.7659 _SP 9017 _ _711".9 _3 .006l R13 -.9.$33 LSA 2_27.1 MSA 1.$8.5 SSA 12.9
_OE 1.0449 _RA I .705_ 8C_ ,21_0 FSP -1237 S_I 2702.8 _2 LP_.8 THA 1.93 EL1 J453.0 EL2 |1_.4 ALF 7.72
LAUNCH 04TE DEC 8 1968 FLIGHT TIME 138.00 ARRIVAL {)_T£ APR 25 1969
HELIOCENTRIC CONIC 0ISTANC£ 353.561
RL 147.35 LAL -.00 LCX. ?5.97 VL 27,280 GAL .$.72 AZL 86..$6 HC_ J48.87 5NA 125.53 EEC .19954 IN( 3.4354 v! 30.2_7
RP 108.25 LAP | .78 LOP 224.89 VP 37._46 GAP -8.39 AZP 92.94 TAL 155.78 TAP 304.64 RC_ 100.48 APO 150.58 v2 ]5.007
RE 48.205 GL Z0.72 GP -._0 7AL 50.28 ZAP 18.85 ET5 3,04 ZAE 163.40 ETE 3_.$..$1 _AC 119.65 ETC 165.92 CLP -18.85
PLAN[ TOCENTRIC CONIC
C3 21.145 VHL 4.598 0LA _0._,5 RAL 18,67 R40 6567,9 VEL Jl.938 PTH 2,12 VHP 6.D06 0PA 7,35 RAP 25.2.$ [(( 1.3480
LNCH AZMTH LN_H TIME L-I TIME INJ LAT |NJ LONG INJ RT A,SC INJ A2NTH INJ TIME PO CST T_M INJ 2 LAT INJ 2 LONG
78..$9 23 .$3 32 3845.60 -20.63 1.$6.43 248.68 67.23 24 57 38 3245.6 -23.54 1_8.80
IO1.41 3 I 12 32.$3.83 -20.62 112.84 248.67 67.22 3 55 25 26.$3.8 -23.52 IO5.21
78..$9 23 53 32 3845.60 -20,63 I.$6.43 248.68 67.23 24 57 38 3245.6 -23,54 148.813
101.41 3 I 12 32.$3.83 -20.62 112.84 248,67 67.22 3 55 25 2653.8 -23.52 I05.21
110.O0 6 0 20 2692.96 -31.89 74.33 2.$2.72 76.99 6 45 13 2093.0 -33.3.$ 6.$.40
110.00 I .$7 31 34.$4.47 -10.14 122.2.$ _42.96 .$7.18 2 .$5 5 2854.5 -14.40 115.73
01FFERENTIAL CORRECTIONS N_0-(OL_,_ [WECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE-J .0236 TRA-I .6.$21 TC3 ,2608 B_U .077.$ SGT _71.$.6 _ _'_.4 SG3 46.$.0 ST 1462.5 SR 208.4 SS 1648._
ROE -.167_ RRA .0006 RE3 -.0845 FAU .04988 RRT ,4059 RRF -._50 R7F -.9.$66 CRT .8714 CRS .9208 CST ,9935
F'DE 2.3498 FRA 2.8446 FC3-2.0421 BSP 9310 _ 2724.7 R_3 .0060 R|3 -.9566 LSA 2208.4 MSA 1.$3.2 SSA t2,0
BOE 1.0372 _RA 1.652! BE3 .2741 FSP -139.$ 5_| 2717.1 5G2 203.1 THA 1.91 ELl 1473.8 EL2 101,5 ALF 7.11
LAUNO_ C_TE DEC 8 1968 FLI_T TIN[ 140.00 ARRIVAL OAT£ APR 27 1969
H_L IOCENTRIC CONIC
RL 147.3.$ LAL -.(_
RP I08,29 LAP |.6|
RE 49..$9(] Gk 21.34
PLAN[ TOCENTR|C CONIC
(3 20.156 'vl-lL 4.490
LN(,M AZMTH LN_H TIM_
77.20 23 41 29
I02.BO 3 9 25
77.20 23 4i 29
102.80 3 9 25
110.00 5 .$0 17
110.00 2 3 43
DIFFERENTIAL CORR[C T IOl_
TOE-1.01'32 TRA-1,.$9.33 TC3 .32.$0 _AU .0903
ROE -.1493 RRA -.0043 _C3 -.0788 F_U .0.$509
rOE 2..$734 FRA 3.0351 IRC3-2.3664 88 "o _2.$
BOE 1.0242 BRA 1,5933 BC3 .3353 F,_ -1581
0I ST/_CE :_0.23E
LOt. 7.$.97 VL 27.349 GAL _.51 _- _,56 _ 152.07 SN_ 125°98 £CC .19420 IN( 3.4412 Vl _O.237
LOP 228,09 VP 37._4 G_P -?,79 A2'P 93.04 TAL 155.89 T4P 307.95 RC_ 101,51 APO 150.44 v2 34.994
GP -.3.$ 7_.L 50,65 ZiP 21.10 ETS 3.11 ZAIE I62.42 FTE 338..$9 ZAC IL_..$7 ETC 165.84 CLP -21 .10
OLA 30.86 RAL 18.19 RAO 6567.8 VIEL 11.897 PTH 2.11 Vt4P 5.683 OPA 7.68 R/_P 26.12 ECC 1.3317
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TINE PO CST TIM INJ 2 LAT INJ ? LONG
_6_.28 -21.26 158.2_ 247.58 67.09 24 45 .$.$ 3266.3 -24.18 150.60
3210.22 -21.24 109.86 247.57 67,08 4 2 .$.$ 2610.2 -24.16 102.20
3866,,3_ -21.26 ltJS.L_ 247.58 67.09 24 45 fl.$ 3266.3 -24.t8 150.60
3210.22 -E1.24 109.B_ 247.57 67.08 4 2 .$5 2610.2 -24,16 102.20
2708.30 -31.6=3 75.46 2.$1.40 76.36 6 3.$ 2.$ 2108.3 -33.20 66.58
3416.20 -11,5.$ 120,18 242,28 .$7.60 3 0 40 2816.2 -15.74 113.5_
MID-COURS( EW]ECUTION ACCURACY ORBIT DETERMINATION ACCURACY
_T 2714.5 S_ 203.4 _3 51.$.9 S7 147515 SR 190.6 SS 1744.6
RRT .43_9 _ -.4149 RTF -.9597 CRT .8810 CRS .9279 CST .9937
2711.1 R_3 .0059 R13 -.9.$97 LSA 2288.0 MSA 148.5 SSA 10.9
S_I 2715,9 SG2 182.9 THA 1.88 EL1 1485.1 EL2 89.6 ALF 6.52
428
_ :___
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691
LAUNCH 0ATE OEC B 196B FLIGHT TII4E 142.00 ARRIVAL GATE APR ?9 1969
HELIOCENTRIC CONIC
RL 147.35 LAL -.00 LOt. 75.97 VL
RP 108.33 LAP 1.44 LOP 231.26 VP
RC 51.091 GL 21.95 GP -.41 7AL
PLANK_TC_ENTRIC CONIC
C3 |9.262 VHL 4.391 31.34 RAL
LNCH AZNTH LNCH TII_
75.97 23 3O 52
104.03 3 16 15
75,97 23 30 52
104.03 '3 16 15
I10.O0 5 39 54
110.00 2 I0 19
DIFFERENTIAL CORRECTIONS
T02-I.0936 TRA-1.6265 TC3 .1914 BAAJ .0535
ROE -.1347 RRA -.0114 RC3 -.0797 FAU .05547
FOE 2.9549 FRA 3.3790 FC3-2.4gO6 BSP 7608
BOE 1.1020 BRA 1.6265 Be3 .2073 FSP -1545
DISTANCE 366.893
27.411 GAL 5.32 AZL 86.55 HCA 155.27 S_A 126.39 ECC ,18932 INC 3.A462 Vl 30.237
37.417 GAP -7.21AZP 93.13 TAL 156.00 TAP 311.27 RCA 102.46 APO 150.32 v? 34,980
51.01ZAP 23.49 ET5 3.19 ZAE 161.67 ETE 340.98 ZAC 121,37 ETC 165.78 CLP -23.4_
OLA 17.71 RAO 6567.8 VEL 11.860 PTH 2.10 VHP 5.375 OPA 7.94 RAP 26.91 ECC 1.3173
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ Z LONG
3883.27 -21.86 159.82 246.54 66.96 24 35 35 3283,3 -24.79 152.12
3172.19 -21.84 107.26 246.53 66.95 4 9 7 2572.2 -24.77 99.57
3883.27 -21.86 159.82 2A6.54 66.96 24 35 35 3283.3 -24.79 152.12
3172.19 -21.84 |07.26 246.53 66.95 4 9 7 2572.2 -24.77 99.57
2725.46 -31.37 76.72 250.13 75.66 6 25 ?(3 2125.5 -33.02 67.88
3378.00 -12.93 I18.08 241.68 58.08 3 6 37 2778.0 -17.06 111.40
MIO-(,CUR,T_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 2870.4 S(,R 190.0 SG3 587.9 ST 1610.1 SR 175.B SS 1929.9
RRT .5179 RRF -.4755 RTF -.9573 CRT .8997 CRS .9383 CST .9950
Sr_ 2876.7 R23 .0256 R13 -.9573 LSA 2515.6 MSA 140.5 SSA 10.8
S_I 2872.1 SG2 162.4 THA 1.97 ELI 1617.9 EL2 76.4 ALF 5.62
LAUNCH DATE DEC 8 I_ FLIGHT T_NE 144.00 ARRIVAL DATE MAY 1 1969
HELIOCENTRIC CONIC
RL 147.35 LAL -.00 LCL 75.97 VL
RP 108.38 LAP 1.27 LOP 234.47 VP
RE 52.697 GL L:_.56 GP -.50 2AL
PLANETOCENTRIC CONIC
C3 18.498 VHL 4.301
LNC.H AZMTH LN(.H TINE
74.86 23 21 11
105.14 3 21 56
74.86 23 21 11
105.14 3 21 56
110.00 5 28 57
110.00 2 17 17
OIFFERENTIA_ CORR1ECTIONS
TOE-1.O346 TRA-I.SL=O4 TC3 .3306 BAU ._,_
ROE -.1151 RRA -.O125 RC3 -.0704 FAU .06414
FO£ 3.1979 FRA "3.5?04 ¥C3-3.OOZO 8SP 8795
BOE 1.0410 BRA 1.5205 BC3 .33_O F._= -1874
DISTANCE 373.522
27.469 GAL 5.14 AZL 86.54 MCA 158.46 Sd,4A 126.77 £CC .JBaBA IN(: 3,A573 Vl 30.237
37.447 GAP -6,64 A2P 93.2"_ TAL 156.13 TAP 314,60 RCA 103.34 APO 150.20 V2 34.967
51.39 ZAP _5.03 ETS 3.29 ZAE 161.18 ET[ 342,78 ZAC 122.02 £TC 165.75 CLP -26.03
OLA 31.81RAL 17.21RAO 6§67.7 VEL 11.827 PTH 2.09 VHP 5.080 0PA 8.11 RAP 27.54 ECC 1.3044
L-I T|NE INJ LAT INJ I.CNG INJ RT A._C INJ A_I4TH INJ TIME _ C$T TIM [NJ 2 LAT INJ 2 LONG
]897.60 -LP'Z.43 161.16 245.52 66.63 24 26 9 3297.6 -25.37 153.44
3138.31 -LP'Z.42 104.96 245.51 66.61 4 14 15 2536.3 -25.36 97.24
3897.60 -22.43 161.16 245.52 66.83 24 26 9 3297.6 -25.37 153.44
3138.31 -22.42 104.96 245.51 66.81 4 14 15 2538.3 -25.36 97.24
2744.63 -31.04 78.11 248.86 74.90 6 14 42 214A.6 -32.80 69.33
3339.27 -14.32 115.94 241.12 58.62 3 12 56 2739.3 -18.37 109.16
NIO-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 2767.9 SGR 166.1 SG3 647.4 ST 1552.7 SR 153.5 SS 2010.0
RRT .5238 RRF -.487A RTF -.9617 CRT .9045 CRS .9433 CST .9946
S_ 2772.9 1_3 .0208 R13 -._17 LSA 2540.7 MSA 139.0 SSA 9.0
S_I 2769.3 _2 14_.4 THA I.BO ELl 1558.9 EL2 65.2 ALF 5.12
LAUNCH DATE DEC 8 1968 FLIGHT TIME 146.00 ARRIVAL CATE HAY 3 1969
HELIOCENTRIC CONIC
RL 147.55 LAL -.00 LOL 75.97 VL
RP 108.A2 LAP 1.09 LOP 237.66 VP
RE 54,398 GL 23.15 GP -.61 ZAL
PLANIETOCENTRIC CONIC
C3 17.811VHL 4.220
LNCH AZMTH LNCH TIME
73.63 23 12 19
106.17 3 26 52
73.83 23 12 19
106.17 3 26 52
II0.00 5 17 17
I10.00 2 25 1
DIFFERENTIAL CORRECTIONS
TDE-I .0089 TRA-I .4494 TC3 .3812 BAU .0_21
ROE -.0962 RRA -.0133 RC3 -.0644 FAU .07138
FOE 3.5327 FRA 3.8432 FC3-3.4696 BSP 6969
BDE 1.0135 BRA 1.4494 BE3 .3866 FSP -2132
DISTANCE 360.13A
27.520 GAL 4.98 AZL 86.53 HCA 161.66 ,S_A
37.473 GAP -6.10 AZP 93.29 TAL 156.27 TAP
51.77 ZAP 28.75 ETS 3.42 ZAE 160.9_ ETE
127.12 ECC .I_077 INC 3.4693 VI 30.237
317.93 RCA 104,14 APO 150.09 V2 34.954
344.06 7AC 122,51 ETC 165.76 CLP -26.74
CLA 32.27 RAL 16.72 RA0 6567.7 VEL 11.798 PTH 2.09 VHP 4.799 CPA 8.19 RAP 28.04 ECC 1.2931
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2')ATH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG
3910.29 -22.97 162.36 244.57 66.69 24 17 30 3310,3 -25.93 154.63
3107.94 -22.96 102.90 244.56 66.67 4 18 40 2507.9 -25.91 95.115
3910.29 -22.97 162.38 244.57 66.69 24 17 3{3 3310.3 -25.95 154.65
3107.94 -22.96 102.90 244.56 66.67 4 18 40 2507.9 -25.91 95.15
2766.81 -]0.63 79.72 247,63 74.03 6 3 24 2166._ -32.52 71.00
3299.41 -15.72 113.70 240.65 59.25 3 20 O 2699.4 -19.6_ 106._
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 2719.5 Sr,,,R 143.1 SG3 721.1 ST 1537.A SR 130.: SS 2131.9
RRT .5430 RRF -,5021 RTF -.9637 DR7 .9120 CRS .9491 CST .9946
S_ 2723.2 R23 .0265 R13 -.9636 LSA 262_.1MSA 136.6 SSA 7.5
•5(;1 27_D.6 _2 120.1 THA 1.64 ELI 1542.1 EL2 53.5 ALF 4,44
LAUNCH DATE DEC 8 J968 FLIGHT TIHE IA8.00 ARRIVAL DATE MAY 5 1969
HELIOCENTRIC CONIC
RL 147.35 LAL -.OO
RP 108.45 LAP .91
RC 56.186 GL 23.74
PLAN_TC_.ENTRIC CONIC
C3 17.215 VHL 4.149
LNCH AZMTH LNCH TIME
72.85 23 3 56
107.15 3 31 19
72.85 23 3 56
107.I5 3 31 19
110.00 5 4 21
110.OO 2 34 0
DIFFERENTIAL CORRECTIONS
TOE -.9828 TRA-I.3797 TO3 .4071BAU .0947
ROE -.O761 RRA -.0123 RC3 -.0600 FAU .07896
FOE 3.9256 FRA 4.1585 FC3-3.971_ B,SP 8907
O0K .9858 8RA'1.3797 BC3 .4115 FSP -2401
DISTANCE 386.726
LCL 75.97 VL 27.567 GAL 4.84 AZL 66.51 HCA 164.85 S_A 127.43 ECC .17709 IN( 3.4_62 Vl 3(3.237
LOP 240.85 VP 37.496 GAP -5.56 A21 :_ 93.37 TAL 156.40 TAP 321.25 RCA I04._6 AP_ 150.00 V_ 34.942
GP -.78 ZAL 52.15 2AP 31.65 ET5 3.58 ZAE 161.07 ETE 344._4 2AC 12_.84 ETC 165.93 CLP -31.65
DLA 32.73 RAL 16.22 RAO 6567.7 VEL 11.773 P7H 2.0_ VHP 4.533 0PA _.15 RAP 2_.37 ECC 1.2_33
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A2_4TH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG
3922.32 -23.50 163.55 243.68 66.53 24 9 1_ 3322.3 -26.46 155.77
3080.12 -23.48 101.02 243.68 66.52 4 22 39 2460.1 -26.45 93.24
3922.32 -23.50 163.55 243.68 66.53 24 9 18 3322.3 -26.A6 155.77
3080.12 -23.48 101.02 243.68 66.52 4 22 39 _480.1 -26.45 93.24
2793.63 -30.12 81,63 246.41 73.01 5 50 54 2193.6 -32.14 73.01
3256.81 -17.18 111.27 240.29 59.99 3 28 J7 2656.8 -21,04 104.26
MID-(CURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_
S_T _661.9 S_R 118.0 SG3 805.2 ST 1517.8 5R 105.2 SS 2269.7
RRT .5455 RRF -.4935 RTF -.9647 CRT .918_ CRS .9537 CST .9947
S(,8 2664.5 R'Z3 .0399 R13 -.9647 LSA 2729.1MSA 134.8 SSA 6.1
S(,1 2662.6 SG2 98.9 THA I .39 ELI 1520.9 EL2 4t .6 ALF 3.65
429
JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH CATE DEC 8 19661 FLIGHT TI_,E J$O.O0 ARRIVAL GATE MAY 7 1969
HCL IC_EN TRI C CONIC
RL 147.35 LAL -.00
RP 10_.49 LAP .73
RC 5B.051 GL Z4.35
PLANE TOCENTRI C CC_[C
C3 16.710 VHL 4.0_B
LNCH ATHTH LNCH TIM(_
71.B8 ?? 55 42
108.17 3 35 33
71.B8 2? 55 47
IOS.IZ 3 35 33
110.00 4 4B 48
lID.DO 2 45 33
0IFFERENT|AL CORRECTIONS
TCE -.9521 TRA-I.3069 TC3 .4119 BAU .0930
ROE -.0531 RRA -.OO79 RC3 -.0587 FAU .08700
f0£ 4.3847 rRA 4.5171 FC3-4,5075 BSP 86721
BOE .9535 _A 1.3069 BC3 .4161 FSP -2683
CI ST*NCE 395.298
LOt. 75.97 VL 27.609 GAL 4.71 AZL EI6.49 HCA 168.04 St4A 127.7! ECC .J7379 INC 3.5115 Vl 30.Z37
LC@ 244.03 VP 37.515 GAP -5.04 AZP 93.44 TAL 156.53 TAP 324.57 RCA 105.52 AP_ 149.91 V2 34.929
GP -1.05 ZAL 52,53 ZAP 34.78 £TS 3.EI2 ZAE 161.47 ETE 344.91_ ZAC 122.98 ETC 165.99 CLP -34.76
GLA 33.21 RAL 15.72 RAO 6567.7 VEL 11.751 PTH 2.07 VHP 4.2_]2 CPA 7.93 RAP 28.54 ECC 1.2750
L-I TD4E INJ LAT INJ LONG INJ RT A,S_ INJ A_HTH INJ TItAC F_ CST TIM INJ 2 LAT INJ 2 LONG
5934.75 -24.0| 164,75 242.87 66.53 24 1 16 3334.8 -27.00 156.94
3053.98 -23.99 99.25 242.86 66.32 4 26 27 2454.0 -26.99 9J .45
3934.75 -24.01 164.75 242,87 66.33 24 ! 16 3334 .Ft -27.00 ] 56.94
3053.98 -23.99 99.25 242.86 66.32 4 26 27 2454.0 -26.99 91 .45
2829.22 -29.38 84.14 245.|8 71 .69 5 35 57 2229.2 -31.60 75.64
3207.51 -18,84 108.40 240.12 60.93 3 39 1 2607.5 -22,57 101.25
MI0-COURSIE EX£CUTION ACCURACY ORBIT OETE_IINATION ACCURAO'
S_T 2S_6.1 S_R _q9.5 S/.a3 900.4 ST j4_7.4 S_ 74.5 SS 1423._
RRT .4834 RRf" -.4071 RTF -.9651 CRT .9190 CRS .9545 CST .9946
2587.6 R23 .0684 RI3 -.9650 LSA 2_41 .7 MSA 133.9 SSA 4.7
SGI 2586.4 S_2 78,3 THA .96 EL1 14_B.9 EL2 29.3 ALF 2.64
LAUNCH GATE 0£C B 196/; FLIGHT 1"I1,( 152.00 ARRIVAL CATE HAY 9 1969
HEL IOCENTRIC CONIC
RL 147.35 LAL -._
RP 108.53 LAP .54
RC 59.985 GL 25.04
PLANETOCENTR IC CONIC
C3 16.308 VHL A.038
LN(.H AZMTH LNCH T|IAE
70.80 22 46 52
109.20 3 40 6
70.80 _2 46 52
109.20 3 40 6
110.(30 4 25 46
110.O0 3 4 I9
0 IFF_R£NTIAL CORR_.CTIONS
T0F -,9101 TRA-| ,124_ 7C3 ,40_| 8AU _0894
ROE -.0237 RRA .0030 R(3 -.0638 FAU .09623
FG£ 4.9032 FRA 4.897| FC3-5.1083 B,SP 8412
, BO£ .9J04 BRA 1,2242 9C3 .4101 F,$P -3017
CI STANCE 199.B48
LOt. 75.97 VL 27.646 GAL 4.59 AZL 86.44 HCA 171.22 SMA 127.97 ECC .170_4 INC 3.5556 V! 30.237
LCP 247.21 VP 37.53I GAP -4.54 A2'P 93.5| TAL 156.66 TAP 327.88 RCA 106.11 APO 149._3 v2 34.917
GP -J.51 ZAL 52.93 ZAP _q.14 [_TS 4.23 Z_ 162.16 ET£ 344.)3 ZAC 122.95 ETC 166.29 CLP -38.11
0LA _.76 RAL |5.J9 RA0 6567.7 V_L 11.734 PTH 2.07 VHP 4.046 OPA 7.44 RAP 28.57 ECC |._684
L-I TD4E INJ LAT INJ _ INJ RT A,$C ;NJ AZNTH INJ TIME P_ CST TIM INJ Z LAT INJ _ LONC
3949.73 -24.53 166.17 247.13 66.05 23 52 42 3349.7 -27.56 15_.35
30_7.86 -_4.52 97.49 242.I3 66.04 4 _0 34 2427.9 -27.54 89.66
3949.73 -_4.53 1(>6.17 24_.13 66.05 _°3 52 4_ 3_49.7 -27.56 15L4.35
3027.86 "_4.52 97.49 242.I3 66.04 4 _0 34 2427.9 -27.54 89.66
2888.33 -28.05 88.25 24_.73 69.61 5 13 54 2288.3 -30.56 79.93
31_7.25 -21.II 104.21 240.54 62.47 3 56 36 2537.3 -24.62 96.83
NI0-_,_E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
S,GT 2477.7 SGR 61.? S_,3 1004.8 ST 1435.4 SR 33.7 SS 2585.6
RRT .1045 RRF .0292 RTF -.9645 CRT .8778 CRS .9227 CST .9943
SGB _478.5 R'Z3 .|3OEI R13 -.9645 LSA 2954.5 HSA 134.J SSA 3,3
5G1 2477.8 S_2 61.4 THA .J5 ELI 1435.7 EL2 J6.J ALF I.IB
LAUNCH 0ATE DEC 8 1968 FLIGHT TIM([ 154.00 ARRIVAL CATE MAY II 1969
HELIOCENTRIC CONIC
RL 147.35 LAL -.DO LCW. 75.97 VL
RP 108.57 LAP .36 LOP 250.39 VP
RC 61.981 GL 25.99 GP -2.50 ZAL
PLAN(_TOCENTRIC CONIC
C3 16.062 VHL A.008
LNCH AZHTH LN_H TIH_
69.33 22 35 ZO
I10.67 3 46 15
69.33 22 35 20
110.67 3 46 15
69.33 22 35 L_
110.67 3 46 13
GIFFERENTIAL CORR1ECTIONS
TOE -.8621 TRA-I.1331 TC3 .3737 BAU .0824
ROE .O232 RR_ .0L_97 RC3 -.0865 f_U .10573
rOE 5.5321FRA 5,29_7 FC3-5,6988 BSP 8003
_OE .8624 BRA J.1335 BC3 .3836 FSP -3363
CISTANCE 406.376
27.680 GAL 4.49 AZL 86.35 HCA 174.4! SMA 12_.20 ECC .16823 INC 3.6484 vI 30.737
37.545 GAP -4.04 AZP 93.63 TAL 156.76 TAP 331.17 RCA )06.63 APo 149.76 V2 34.906
53.43 Z_P 41.78 ETS 5.09 ?AE 163.02 ETE 341.08 ZAC 122.R1ETC 166,95 CLP -41.72
GLA 34.55 RAL 14.51 R_0 6567.6 VEL 11.724 PTH 2.07 VHP 3,829 CP_ 6.37 RAP 28.56 ECC 1.2643
L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3973.21 -25.17 16_.31 241.49 65.51 23 41 34 3373.2 -_._5 160.46
2997.46 -25.16 95.43 241.48 65.50 4 36 13 2397.5 -2_.2_ _7.58
3973.21 -25.17 168.31 241.49 65.51 23 4J 34 3373.2 -28.25 160.46
_997.46 -25.I6 95.43 241.48 65.50 4 36 13 2397.5 -28.24 87.58
3973,21 -25.17 168.31 241.49 65.51 23 41 34 3373.2 -Z_.25 I(>O.46
2997.46 -25.16 95.43 241.48 65.50 4 36 13 2397.5 -28.24 87.58
MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATIC_W ACCURACY
,_,T 2340.1 S_R 92.5 563 1119.9 ST 1366.A SR 36.7 SS 2771.5
RRT -.7527 RRF .8780 RTF -.962_ CRT -.9987 CRS -.9942 CST .993H
S(,6 2342.0 _3 -._321 RJ5 .9630 LSA 30_7.? MSA 136.? 5SA 1._
$61 2341.2 .$62 6(3.9 THA 178.29 ELI 1366.9 EL2 J .9 _ur 17_.47
LAUNO'_ 0ATE DEC 8 1968 FLIGHT TIME 156.00 ARRIVAL CATE MAY 13 1969
HELIOCENTRIC CONIC
RL 147.35 LAL -.(30 LOL 75.97 VL
RP 108.60 LAP .17 LOP _3._7 VP
RC 64,032 GL 28.34 GP -6.i0 7_L
PLANETOC£NTRIC CONIC
C3 16.361 VHL 4.04_
LNCH AZNTH LN_M TIME
65._2 22 9 40
11A.IB 3 59 5_
65.82 _ 9 40
114,18 3 59 56
65.82 22 9 40
114.18 3 59 36
DIFFERENTIAL CORRI[CTI(_5
TOE -.82'63 TRY-I.D,34 TO3 .3196 e_AJ .0814
ROE .1620 RRA .12BZ RE3 -.1903 f_U .I1_39
rOE 6.4323 FRA 3._609 FC3-6.105_ _fdP 7647
130£ .842'0 BRA 1.0314 BC3 .372'0 FSP -3756
DISTANCE 412._82
27./O9 GAL 4.40 AZL 86.01PIC_ 177,59 StA_ I2_.40 ECC .16595 INC 3.9863 Vl 50.237
37.556 GAP -3.56 A2'P 93._ TAL 156.86 TAP 334.44 RC_ 107.09 APO 149.71 V) 34.894
54.51ZAP 45.91ET$ 8.Z_ ZAE 162.86 ETE 329.33 ZAC 123.02 ETC 169.26 CLP -45.59
DLA _.57 RAL 13.0l RA0 6567.7 V£L 11.736 PTH _.07 VHP 3.643 OPA _.7_ RAP Z9.33 ECC 1.2693
L-I TIME INJ LAT INJ LO_ INJ RT A,_ INJ A2_ATH INJ TIl_ PO C$T TIM INJ _ LAT INJ _ LONG
4036.38 -26.41 173.99 240.99 65.73 Z3 16 56 3436.4 -29.72 166.15
294_.70 -_6.40 91.73 _40.99 63.72 4 48 59 2342.7 -29.71 83.89
40_.38 -_6.41 173.99 _40.99 63.73 23 16 56 3436.4 -29.72 166.15
_94_.?0 -_6.40 91.73 140.99 63.72 4 48 59 2342.7 -29.7J 83._9
4036._8 -16.4! I73,g9 140.99 65.73 23 16 56 3436.4 -29.72 J66.15
zg42.?D -_.40 91.73 140.99 63.72 4 48 59 2342.7 -29.71 83.09
M|0-COI._W_ EXI[CUTIGN ACCURACY ORBIT DETERMINATION ACCURACY
SGT Elf_.8 ,S_ 357.0 SG3 123Z.9 St 1289.7 _ 239.3 SS 3013.7
RRT -.g"Z_ R_" ,9949 RTT -.9588 CRT -.9_93 ORS -.9997 CST .9927
_I_.0 R_3 -.2745 RI3 .9614 kSA 3283.7 HSA 144.0 SSA .6
S_I _J92.0 .f_2 |33.| THA 171.29 ELJ 1311.2 EL2 34.5 ALF 169.59
r
43O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 4. 1968-69
LAUNCH CAT[ GEC 8 1968 FLIGHT TIME 158.00 ARRIVAL CATE MAY 15 1969
HELIOCENTRIC CCNIC
RL |47,35 LAL -,00 LOL 75.97 VL
RP ]08.64 LAP -,02 LOP 156,74 VP
RC 66.131 GL IZ.06 GP 19.53 ZAL
PLAMETOCENTRIC CONIC
C3 IZ.615 VHL 3.552
LNCH AZMTH LN_H TIME
90.00 4 25 48
90.00 22 48 46
lO0.OO 6 Z 36
IOO.OO 23 54 38
]IO,00 7 43 5
110.00 O 34 35
OIFFERENTIAL CORRECTIONS
TOE -.5643 TRA-1.0377 TC3 ,0808 BAU .I089
ROE -.4797 RRA -.7682 RE3 .6406 FAU ,09069
FOE 4,6511 FRA 7.Z130 FC3-6,2240 8SP 5765
BOE ,7406 BRA 1.Z911 8C3 ,6456 F,f_ -2479
CISTANEE 419.368
27.735 GAL 4.33 AZL 88.46 PEA J80.77 5HA I28,57 ECC .16398 INC 1.4603 Vl 30.237
37.565 GAP -3,09 AZP 91.5A TAL 156.93 TAP 337.70 RCA 107.49 APO 149.66 V2 34.883
49.33 ZAP 52.35 ETS 346.43 ZAE I59.38 ETE 54.23 ZAC 113.48 ETC 156.31 CLP -49.60
CLA 21.90 RAL 21.15 RAC 6567.5 VEL 11.576 PTH 2.02 VHP 3.635 0PA 25.89 RAP 17.76 £CC ;.2076
L-I TIME INJ LAT INJ LONG INJ RT A.SC INJ A2'NTH INJ TIN_ PO CST TIM INJ 2 LATINJ Z LONG
2871.50 "28,32 67.05 242,49 90.I9 5 |3 39 2271.5 -27.99 78.40
3992.52 -6.61 160,_5 236.98 62.40 23 55 19 3392.5 -10.25 153,57
2559.32 -29.82 64.05 242.46 92,15 6 45 16 1959.3 -Z9.20 55.30
3779.92 -5.29 144.0| 236,26 60.54 24 57 38 3179.9 -9.17 137.38
2244.98 -33.52 39.82 242.10 97.13 8 ,30 30 1645.0 -32.17 30.85
3667.03 -2.13 133.49 234.30 55.88 { 35 42 3067.0 -6,60 127.25
NI0-C, CURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SGT LP021.7 SGR 1609.2 SG3 1320.4 ST 1059,1 SR 871.4 SS 2636.9
RRT ._52 _Rr -.9_ RTF -.9626 CRT .9982 CRS .9999 CST .9974
,,qG8 2584.0 RZ3 -.1712 RJ3 -.9852 LSA 2971.4 MSA 71.2 SSA 1,9
SGI 2562.6 S(;2 331.9 THA 38.29 ELl 1370.9 EL2 40,6 ALF 39.44
LAUNCH OATE 0EC B I9_8 FLIGHT TIME 160,00 ARRIVAL 0ATE MAY 17 1969
HELIOCENTRIC CONIC
RL 147.35 LAL -.00
RP 108.67 LAP -,21
RC 68.274 GL _.95
PLANETC(ENTRIC CONIC
C3 14.113 VHL 3.7_7
LNC.P) AZNTH LNCH TIME
75.02 _3 17 9
104.98 3 15 41
75.02 23 17 9
104.98 3 15 41
II0,00 5 25 11
II0,00 2 10 45
OISTANCE 423.830
LOL 75.97 VL 27.757 GAL 4.27 A2'L 86.97 _ 183.95 S_A 128.73 ECC .16230 INC 3.0329 V{ 30.237
LOP 259.91 VP 37.371 GAP -2.63 AZP 9_.0_ TAL |56°97 TAP 340,92 RCA 107.84 AF_ 149.62 V2 34.873
GP 4.14 ZAL 52,49 lAP 54.39 ETS 359.17 ZAE 169.87 ETE 10.41 ZAC IJ7.98 ETC 163.64 CLP -54.28
0LA 31.74 RAL |3.9_ RAO 6567.6 VlE:L 11.640 PTH 2.04 VHP 3.283 CPA 11.28 RAP 23.10 ECC 1.2323
L-I TIIAE INJ LAT INJ _ INJ RT A,_ INJ A2'tATH INJ TIMe PO CST TIM INJ 2 LATINJ 2 LONG
3832.34 -23.97 1_6.9_Z 239.99 68._5 24 21 2 3232,5 -26.67 149.00
3080.18 -23._ 101.24 239.98 68.53 4 7 1 2480.2 -26.66 93.33
38_2.54 -23.97 |56.92 239.99 68.55 24 21 2 3232.5 -26,67 149.00
3OBO.18 -23.96 101.24 239.98 68.53 4 7 1 2480.2 -26.66 93.33
2678.39 -32.11 73.26 242.79 77.59 6 9 50 2078,6 -33.48 64.30
3282.13 -J6.32 112.71 23£.02 59.54 3 5 27 2682.1 -20.24 105.79
ORBIT OETERMINATIC_ ACCURACY
ST 900.2 SR 206.2 SS _046.l
CRT .999| CRS .9949 CST .9_99
LSA 3180.6 MSA 123.7 SSA 2.4
ELI 923,5 EL2 8.7 ALF J2.89
_IFFER_NTIAL CCRRr.CTION$
tOE -.3166 TRA -.B004 T(3 .1751 BAU .0478
ROE -,I_8 RRA -.1716 RE3 .1828 r_U .14103
FOE 6.5798 FRA 7.09_2 FC3-6.63|1 BSP 6114
BO£ .5305 _q_ .8274 Be3 .2531 FSP -4593
NI0-COURS4E EXECUTION ACCURACY
S_T 1656.8 _ 384.1 SG3 1508.6
RRT .9fl8_ RRF -.9928 RTF -.941_
1700.7 _ -.3041 R13 -,9457
,%1 1697.4 ,%_ 106.9 THA 12.58
LAUNCH 0ATE DEC 8 1968 FLIGHT TIME 162.00 ARRIVAL CATE MAY 19 1969
HELIOCENTRIC CONIC
RL 147.35 LAL -,DO LOL 75.97 VL
RP 108.70 LAP -.40 LOP 263,09 VP
RC 70.456 GL 24.21GP Z.41 ZAL
PLAN_TOCENTRIC CONIC
C3 14.172 VHL 3.765
LNCH AIMTH LNCH TIH_ INJ LAT
72.59 22 58 12 -24.75
107.41 3 29 O -24.74
72.59 22 38 12 -24.75
]07.41 3 29 0 -24.74
]I0,00 4 56 58 -30.75
110.00 2 33 22 -19.01
DIFFERENTIAL CORRECTIONS
TOE -.4049 TRA -.6678 TC3 .0335 BAU .0244
ROE -.0583 RRA -.I172 RE3 .1243 FAU .15198
FOE 7,4227 FRA 7.5982 FC3-9.2842 8SP 5059
BOE .4091 BRA .67_O BE3 .1287 FSP -5009
01STANCE 432.272
27.776 GAL 4.22 AZL 86.81HCA 187.12 .._A 128.86 ECC .1609] INC 3.1941 Vl 30.237
37.576 GAP -2.18 AZP 93.17 TAL 156.99 TAP 344.11 RCA 10_.12 APO 149.59 v_ 34.862
52.98 lAP fig.l/ ETS .63 ZAE 172.71ETE 2.64 ZAC 116,97 ETC 164.77 CLP -59.08
CLA 32.86 RAL 15.22 RA0 6567.6 VEL 11.643 PTH 2.04 VHP 3.134 OPA 9.04 RAP 22.30 ECC 1,2332
L-I TIME INJ LONG INJ RT A$_ INJ AZ)4TH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG
3883.69 161.16 239.70 67.66 24 2 56 3283.7 -27.56 |53.23
3030,88 97.82 239.69 67.65 4 19 31 2430.9 -27.55 89.89
3883.69 161.16 239,70 67.66 24 2 56 3283.7 -27.56 153.23
3030.88 97.82 239.69 67.65 4 19 31 2430.9 -27.55 89.89
2760.29 79.25 242.04 74.29 5 A2 58 2160.3 -32.60 70.5]
3_2.27 108.09 2_6.7_ 61.04 3 26 44 2602.3 -22.72 100.92
NIO-COURSIE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
SGT 1358.J ,SGR 248.3 S(,3 1653.0 ST 715.2 SR 109.3 SS 3257.4
RRT .9306 RRF -.9_36 RTF -.9158 ERT .9956 CRS .9632 CST .9_34
SC_ 1380.6 R_3 -.2939 R13 -.9192 LSA 3334,2 MSA I_0.0 SSA 3.5
SGI 1377.7 ,%2 89.6 THA 9.70 ELI 723,4 EL2 I0.1 ALF 8,65
LAUNCH OATE 0EC 8 1968 FLI@4T TIME l_l.OO ARRIVAL CATE MAY 21 1969
H_LIC_ENTRIC CONIC
RL 147.35 LAL -.00
RP 108,73 LAP -.58
RC 72.672 GL 24.77
PLANETC_[NTRIC CONIC
C3 14.125 VHL 3.75_ OLA
LNO4 A2"NTH LN_H TIME L-I TIME INJ LAT
71.57 22 50 34 3902.87 -25.1_
108.43 3 34 17 3010.23 -25.12
71.57 _2 50 34 3902.87 -25.13
108.43 3 34 17 3010.2_ -25.1_
110.00 4 40 32 2807.18 -29.84
IJ0.OO 2 47 26 3153.91 -20.58
DIFFERENTIAL CORRECTIONS
TOE ".2_98 TRA -.5|12 TC3 -.1_ BAU .0310
ROE -.0224 RRA -.0953 R(3 ,1077 FAU .16403
F0E 8.0627 FRA 8.0674 FC-|0.0536 85P 3966
BOE ,2608 BRA ,5200 8C3 ,1641FSP -5478
DISTANCE 438.691
LOt. 75.97 VL 27.792 GAL 4.19 AZL 86.74 PEA 190.30 _A 128.97 ECC ,15978 INC 3.2569 VI 30.237
LOP 266.25 VP 37.579 G_P -|°74 AZP 93.20 T_L 156.98 TAP 347,28 REA 108.36 APO 149.58 v2 34.853
GP 1.74 ZAL 53.18 ZAP 64.18 _T$ 1.14 ZAE 175.81ETE 358.08 ZAC 115.34 ETC 165.34 CLP -64.17
33.36 RAL 14.9'Z RAO 6567.6 VEL 11.641PTH 2.04 VHP 3.011 0PA 7.66 RAP 20.80 ECC |.2325
ZNJ LONG IN| RT ASE IN| A2'NTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
16_.81 239.52 67.29 23 55 37 3302.9 -27.98 154.97
96.40 239.51 67.28 4 24 27 2410.2 -27.97 _8.46
162.81 2_9;52 67.29 23 55 37 3302.9 -27.98 154.87
9_.40 239.51 67.28 4 24 27 2410.2 -27.97 88.46
82.59 241.46 72.50 5 27 19 2207.2 -3J.94 74.0J
105.2_ 237.18 62.08 3 40 0 2553.9 -24.J5 97.89
MID-COURSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
.%T 1018.0 SGR 194.8 SG3 1781.3 ST 485.1 SR 62.4 SS 3398.0
RRT .8483 RR_ -.8943 RTr -.8532 CRT ,9292 CRS .7983 CST .9635
SG_ 103_,5 R_3 -.3082 R13 -.8583 LSA 3430.4 MSA 133.9 SSA 4.5
_GI 1031.4 S_2 101.8 THA 9.31 £LI 488.5 EL2 22.9 ALF 6._3
431
JPL TM 33-99 EARTH-VENUS TRAJECTORIES _ VOL 4 lcSG_-G9 ,
LAONCH DATE DEC 8 1968 FLIGHT TIME 166.DD ARRIVAL DATE _AY 23 1969
HELIOCENTRIC CONIC
RL 147.35 LAL -.OO
RF 108.76 LAP o.77
RC 74.919 GL 25.10
PLANETOCENTRIC CONIC
C3 14.b76 VHL 3.752
LNCH AZMTH LNCH TIM_
70.96 22 46 16
109.04 3 57 35
70.96 22 46 16
109,04 3 37 33
110.00 4 27 59
110_00 2 58 58
DIFFERENTIAL CC_RECTIONS
TDE -.0935 TRA -.3421 TC3 -.3118 BAu .0617
ROE .0050 RRA -.0628 RC3 .1018 FAU .17445
FOE 8.6034 FRA 8.5028 FC-10.7291 BSP 2704
806 .0937 BRA .3520 BC3 .3278 rsP -5893
DISTANCE 445.089
LOL 75.97 VL 27.805 GAL 4.17 AZL 88.71 HCA 193.47 SMA 129.06 ECC .15892
LOP 269.42 VP 37.580 GAP -1.31 AZP 93.20 TAL 158,93 TAP 350.40 RCA 108.55
GP 1.39 ZAL 53.26 ZAP 69.52 ETS 1.36 ZAE 179.19 ETE 335.87 ZAC 113.35
DLA 33.68 RAL 14,79 RAD 6567.6 VEL 11,639 PTH Z,O4 VHP 2.911DPA 6.46
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ Till[ PO CST TIN
3913.72 -25.37 163.77 239.44 67.07 23 51 30 33i3.7
2997.86 -25.36 95.56 239.43 67.06 4 2i 31 2397.9
3913.72 -25.57 163.77 239.44 87.07 23 51 30 3313.7
2997.86 -25.38 95.56 239.43 67.06 4 27 31 2397.9
2843.81 -29.07 85.15 241.02 71.17 5 15 23 2243._
3113.96 -21.77 102.92 237.61 62.97 3 50 52 2518.0
INC 3.2901 Vi 30.237
APO 149.57 V2 34.844
ETC 165.72 CLF -69._Z
RAP 18.95 ECC 1.Z317







MI0-CO_SE EXECUTION ACCURACy ORBIT DETERMINATION ACCUNRACY
5GT 664.9 _,R 170,3 SO3 1694.?_ ST 236.5 5.R 46.3 55 3508.8
RRT .6558 RRF -.7732 RTF -.6518 CRT .6843 CRS .1773 CST .8557
$08 705,8 R23 -.4377 R13 -,6656 LSA 3514.4 MSk 137.3 SSA 5.4
SGt 694.3 _02 128.6 THA 9,_8 ELI 238.6 EL2 33.4 ALF 7.78
LAUNCH DATE DEC 8 1968 FLIGMT TIWE I_.00 ARRIVAL DATE MAY 25 1969
HELIOCENTRIC CONIC DISTANCE 431.463
RL 147.35 LAL -.00 LOt. 73.97 VL 27.815 GAL 4.17 kZL 86.69 NCA 1945.64 _A 129.13 ECC .15832 I NC 3.3110 V1 30.237
RP 108.78 LAP -.95 LOP272.59 VP 37.579 GAP -.89 AZP 93,17 TAL 156.85 TAP 353.49 RCA IOB:69_kPO 149.58 v2 34.835
RC 77.194 GL 25.30 GP 1.16 ZAL 53.26 ZAP 75.08 ETS 1.45 ZAE t76.98 ETE t87.76 ZAC 111.12 _T,C, 166.0t CcP -25.07
PLANETOCENTRIC CONIC
C3 14.031 VHL 3.749 DLA 33.89 RAL 14.77 RAD 6367.6 VEL 11.638 PTH_ ¢_04vl'lp: 2;B36 DPA 5,27 RAP 16.85 ECC 1.2312
LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC !NJ AZ'MTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LC_G
70.35 22 43 38 3921.1_' -25.53 IM.42 239.46 E_.92 23 49 0 3321.2 -28.43 138.47
109.45 3 40 2 2989.64 -25.52 g_.O0 239.46 66.90 4 29 52 2389.6 .-28.42 87.04
70.55 22 43 38 3921.18 -25.53 164.42 239.46 645,92 23 49 O 3321.2 -26,43 136.47
109.45 3 40 2 2989.64 -25.52 95.00 239.46 66.90 4 29 52 2389.6 -26.42 8T.0a
110.00 4 17 4 2876.56 -26.32 87.42 240,70 ?D.01 5 5 i 2276:8 -30.78 79.08
110,OO e 3 9 43 3082.23 -22.80 100.84 238.09 63.81 4 1 5 2482.2 -26.13 93.26
DIFFERENTIAL CORRECTIONS MID-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE .0902 TRA -.1608 TC3 -.5239 BAU .1002 SGT 5|0.8 _ 162.2 SG3 1983.8 8T 164.4 SR 59.8 SS 3583.3
ROE .0284 RRA -.0744 RC3 .1003 FAU .16323 RRT .2054 _ -.6103 RTF .0338 CRT .9768 CR8 -.4526 CST -.6104
FDE 9.0142 FRA 8.8528 FC-11.2895 BSP 1309 SG6 536.0 R23 -.6312 R13 .0t97 LSA 3584,8 NSA 140.5 $SA 6.3
BDE .0945 eRA .1772 eL3 .5335 FSP -6257 $01 512.0 $02 158.4 THA 4.13 EL1 174.5 EL2 12.1 ALF 19.65
LAUNCH DATE DEC B 1968 FLIGHT TIN[ 170.00 ARRIVAL DATE NAY 27 1969
HELIOCENTRIC CONIC DISTANCE 457.819
RL 147.35 LAL -.OO LOL. 75.97 VL 27.823 GAL 4.17 kZL 88.67 HCA 199.81 5MA 129.19 ECC .13795 iNC 5.3250 Vl 30.237
RP 108.81 LAP -1.13 LOP 275.75 VP 37.578 GAP -,47 AZP 93.13 TAL 156.73 TAP 356.55 RCA 108.78 APO 149.39 V2 34.8Z7
RC 79.493 GL 25,4Z GP 1.00 ZAL 53.19 ZAP 80.78 ETS 1.46 ZAE 173,04 ETE 183.51 ZAC 108.T2 ETC 166.23 CLP -80.78
PLANETO(ENTRIC CONIC
C3 14.059 VHL 3.749 DLA
LNCN AZMTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME
70.25 22 42 9 3926.77 -25.64 164.91 259.60 66.79 23 47 35
109.75 3 42 8 2984.26 -25.63 94.63 239.60 66.78 4 31 52
T0.25 22 42 9 3926.77 -25.64 164.91 239.60 66.79 23 47 35
109.T5 3 42 8 2984.26 -25.83 94.63 239.60" 66.78 4 31 52
110.00 4 6 23 2910.23 -27.52 89.71 240:45 68.87 4 54 55
110.00 3 20 58 3048.80 -23.79 96.73 238.68 64.70 4 11 47
DIFFERENTIAL CORRECTION5 NID-COUR_JE EXECUTION ACCURACY
TOE .2870 TRA .0304 TC3 -.7563 BAU .1434 $GT 719,2 SGR 165.2 SG3 2043.8
RDE .0492 RRA -.0684 RC3 .1009 FAU .18904 RRT -.1433 RRF -.4381 RTF .7122
FOE 9.2850 FRA 9.1062 FC-11.'6.408 BSP 399 SCAB 737.9 R23 .3340 R15 -.7148
BDE .2912 8RA .0748 BC3 .7630 FSP -65i4 $01 719.6 802 163.4 THA 178.01
34.05 RAL 14.85 RAD 6567.6 VEL 11.638 PTH 2.04 VHP 2.786 DPA 4.09 RAP 14.60 ECC 1.2314








ST 439.3 SR 84.Z SS 3624.8
CRT .6734 CRS -.6905 CST -.9543
LSA 3649.5 MSA 143.7 55A 7.1
EL1 445.4 EL2 40.4 ALF 9.58
LAUNCH DATE DEC 8 1968 FLIGHT TIHE 172.D0 ARRIVAL DATE NAY 29 1969
HEL IOCENTR [C CONIC OISTANCE 464.132
RL 147.35 LAL -.DO LOt. 75.97 VL 27_828 GAL 4.20 AZL 66.66 HCA
RP 108.83 LAP -1.30 LOP 278.92 VP 37._75 GAP -.06 AZP 93.07 TAL
RC 81.813 GL 25.47 GP .88 ZAL 53.05 ZAP 66.55 ET$ 1.44 ZkE
PLAN[TOCENTRIC CONIC
C3 14.102 VHL 3.755 DLA 34.17 RAL 15.01 RAD 6517.$ VIEL 11.640 PTH 2.04 V_4P 2.781 DPA 2.91
LNCH AZMTH LN(H TII.E L-I TII..I_ INJ LAT INJ LONG INJ RT A$C INJ AZ'tATH INJ TIME PO C$T TIM
70.03 22 41 30 3931.36 -25.71 165.30 239.85 66.66 23 47 1 3331.4
109.97 3 44 3 2981.03 -25.69 94.40 239.84 66.67 4 33 44 2381.0
70.03 22 41 30 3931.36 -25.71 165.30 239.85 65.68 23 47 1 3331.A
109.97 3 44 3 2981.03 -25.69 94.40 239.64 66.67 4 33 44 2381.0
110.00 3 52 27 2955.43 -28.37 92.72 240.16 67.42 4 41 43 2353.4






• 2261 TC3-1.0017 BAU .1898
-.0640 RC3 .].031 FAU .t9205
9.2239 FC-11.7901 BSP 1915
.2370 BC3 l.O07O FSP -6683
202,98 ,T_WA129.23 ECC .13792
156.58 TAP 359.36 RCA 108.83
168.96 ETE 182.11 ZA_ 106.24
IN( 3.3354 Vl 30.237
APO t49.62 V2 34.820
ETC |68.39 CLP _86.55
RAP 12,27 ECC 1.23_1








ST 760.7 SR 109.7 55 3626._
CRT .8785 CRS -.7825 CST -.98_6
LSA 3703.7 MSA 148.7 SSA 7.7
ELI 766.8 EL2 52.0 ALF 7,25
MID-COURSE [XECuTION ACCURACY
_GT t142.4 _,R 175.2 SG3 2067.6
RRT -.1503 _ -,2879 RTF ,8961
SCAB 115_.8 R23 .1515 R13 -.8966
SGI 1142.8 SG2 173.2 THA 178.65
432
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH C4TE CEC B 196_] FLIGHT TII4E 174,0{] 4RR[VAL C4T[ MA_ 31 I969
PEL]CX_ENTRIC CONIC
RL |47.35 LAL -.00
RP 108o85 LAP -1.47
RC 84.153 GL 25,46
PL4METC_ENTRIC CONIC
C3 14.164 VHL 3.766 CLA
LN(..H AZMTH LN(H TIME L-I TIME INJ LAT
69.68 22 41 53 ]935.41 -25.73
I1O.lZ 3 45 56 2979.53 -2§.72
69.68 22 41 33 3935.41 -25,73
lID.I? 3 45 56 2979.53 -25.7Z
69.66 22 41 33 3935.41 -25.75
110.12 3 45 56 2979.53 -25.72
DIFFERENTIAL CCI_ECTIOI_
TD[ .698_ TRA .42_Y_ TC3-1.2_17 gALl .2._2
ROE .0851 RR4 -.0611 R¢3 .1064 FAU .19131
FOE 9.3254 FRA 9._201 F¢-11.6769 B_ ° 3566
•7033 9R4 ,4336 B¢3 1.2562 FS,P -6713
CISTANCE 470.463
LOL 75.97 VL 27.83Z G4L 4.23 4?L 86.66 HEA 206.15 SN4 J29.25 ECC .15792 INC 3.3435 Vl 30.237
LOP 282.08 VP 37.571 GAP .34 4ZP 93.0(} TAL 156.38 T4P 2.53 RE4 108.84 4PO 149.66 V2 34.813
GP .78 74L 52.64 7AP 92.30 ET5 1._ 7_£ 164.84 ET[ 181.34 Z4C 103.77 ETC 166.50 CLP -92.30
34.25 RAL 15.25 RAG 6567.6 VEL 11.643 PTH 2.04 VHP 2. 760 OPA I. 75 RAP 9.96 E(( 1.2334
INJ LONG |NJ RT AS(. |NJ 42_4TH INJ T|I4E PO ¢$T TIN |NJ 2 L4T rNJ 2 LONG
165.63 240.20 66.58 23 47 8 3335,4 -28,67 157.66
94._O 240.20 66.56 4 35 35 2379.5 -28.66 86.35
165.63 240.20 66.58 23 47 8 3335.4 -28.67 157.68
94.30 240.20 6_, .56 4 35 35 2379.5 -28.66 86.35
165.63 240.20 66.58 23 47 8 3335.4 -28.67 157.68
94.30 240.ZD 66.36 4 35 35 2379.5 -28.66 86.35
NI0-C.CURSIE EXECUT|ON ACCURACY CRBIT CETERNINATION ACCURACY
SGT 1625.1 _ I69.3 S_3 2056.6 ST 1088.6 SR 133.8 SS 3595.1
RRT -,0878 _ -.1727 RTF .9_504 CRT .BBB5 CRS -.8250 CST -.992?
SG6 16}6.1 R_3 .OBBfl RJ3 -.9505 LS4 3755.1 _SA 149.8 $S4 8.3
_1(,1 16_5,Z _£_ J1_.6 THA 179.41 ELI 1095.1 EL2 61.0 ALF 6.25
LAUNCH DATE DEC B 1968 FLIG/dT TINE J76.00 ARRIVAL GATE JUN 2 1969
HELIOCENTRIC C_NIC 0JSTANL'IE 476,753
RL 147.35 LAL -.00 LOI. 75.97 VL _7.833 GAL 4.26 AZI. 86.65 HCA _9.31 Sl4A 129.26 ECC .15824 INC 3.3498 Vl 30.237
RP JOB.BY LAP -J,64 LCP 265.24 VP 37.567 GAP .74 AZP 92.9_ TAJ. J56.14 TAP 5.46 RCA JOB.BJ APO J49.71 v2 34.807
RE 86.508 GL 25.39 GP .70 ZAL 52.58 ZAP 97.94 [TS 1,31 ?A_E[ |60.78 ETE I_O.83 ?AC 101.40 ET( 166.55 CLP -97.94
PLANETOCENTR_( CONIC
C3 14.]O6 VHL 3.782 0LA 34.30 RAL 15.57 RA_ 6567.6 VI[L 11.649 PTH 2.04 VHP 2.783 0PA ,65 RAP 7.74 ECC 1.2354
LN(.H AZMYH LNCH TIN? L-[ T_NE |NJ L_T |NJ LOMG [NJ RT AS( _NJ A5_4TH _NJ T_14_ PO C$T T_N [NJ _ L4T gNJ 2 LONG
69.79 22 42 14 3939.03 -25.72 165.91 240.67 66.48 23 47 53 3339.0 -28.67 157.96
110.21 3 47 46 2979.67 -25.70 94.30 240.66 64_.47 4 37 25 2379.7 -28.66 86.36
69.79 L_ 42 14 3939.03 -25.72 165.91 240.67 66.48 23 47 53 3339.0 -28.67 157.96
110.21 3 47 46 2979.67 -_5.70 94._O 240.66 66.47 4 37 25 2379.7 -28.66 86.36
69.79 L:_ 42 14 3939.03 -_5.7_ 165,91 240.67 66,46 23 47 53 3339.0 -28.67 157.96
IIO.21 3 47 46 2979.67 °25.70 94.30 240.66 66.47 4 37 23 2379.7 -28.66 86.36
DIFF£RENTIAL _(Y]Ol_ N_O-r..DJR._E EXECUTIC_ ACCURACY ORg_T CETER_INATZON 4CCURAC_
TOE ,9020 TRA .6305 7¢3-1.4959 BAU .2869 S(,T 2117.5 _ 205.3 S_3 2010.O ST 1410.I SR 155.8 SS 3527.1
ROE .J006 RRA -.059_ RC3 .J108 FAU .Ig778 _RT -.O_J_ RR_ -.O_116 RTg ,9706 CRT .8952 (RS -.8471 ¢$T -.9951
F0E 9.1011 FRA 9.0806 FC-11,3637 BSP 5255 _ 2127.5 1_3 .0626 R13 -,9706 LSA 3798.7 HSA 152.7 55A 8.8
_OE .90T6 gRA .6333 BC3 1.5OO0 F_P -6655 5_1 2117.6 5_2 205.2 THk 179.83 ELI 1417.0 EL2 69.1 4LF 5.66
LAUNCH 04TE 0EC B 1968 FLIGHT TIHE 17_.00 ARRIV4L _AT[ JUN 4 1969
HELIOCERTRIC CONIC
RL 147.35 L4L -.00 LOt. 75.97 VL
RP 108.89 LAP -1.80 LOP 286.41 VP
RC 88.877 GL 25.28 GP .62 ZAL
PLANETOCENTR|C CON|C
C3 14.468 VHL 3.804 GLA
LNO'I AZMTH LN_H TII'E L-I- TIME INJ LAT _NJ LONG
69.74 Z2 43 30 3942.44 -25.66 166.15
110.26 3 49 38 2981.27 -25.65
69.74 22 43 30 3942.44 -25.66
110.26 3 49 38 2981.27 -25.65
69.74 22 43 30 394E.44 -25.66
!10.26 3 49 38 2981,27 -25,65
OIFFERENTIAL CORRECTIONS
TOE 1.O981 TRA .8_85 TC3-1.7284 BAU .335I
ROE .1147 RRA ",05_O RC3 ,JJ60 FAU .18J6_
FOE 8.7496 FRA 8.8333 FC-10.8679 _SP 6896
BDE I.I04O BR_ .8]06 Be3 J.7323 FSP -6496
01STkNCE 483.022
27.852 G4L 4.34 AZL 86.64 HCA 212.48 5_4
37.561 GAP 1.14 AZP 92._3 TAL J5_._7 TAP
52.25 ZAP I03.41ETS 1.23 ZAE 156.84 ETE
129.25 ECC ,1587_ INC 3.3531 vl 30.237
8.34 RC4 108.73 APO 149.78 v_ 34.802
180.45 7AC 99.19 £TC 166.57 CLP-103.4t
34.32 R4L 15.96 RAO 6567.6 VEL 11.656 PTH 2,05 VHP Z.829 DPA -,37 RAP 5,67 ?CO 1.23_1
]NJ RT ASC INJ A_4TH INJ TIHE PO CST TIN INJ 2 LAT INJ ? LONG
241.24 66.38 23 49 13 3342,4 -28.63 15_._J
94,40 241.24 66.37 4 39 19 2381.3 -28.62 86,47
166.15 241.24 66.38 23 49 13 3342.4 -28.63 158.21
94.40 241,24 66.37 4 39 19 _381.3 -2_.62 86,47
166.15 241.24 66.38 23 49 13 3342.4 -28.63 158.ZJ
94.40 241.24 66.37 4 39 19 2381.3 °28.62 86,47
MI0-CCUR_ E_CUTION ACCURACY CR_IT 0ETERNIN4TION 4CCUR4CY
SGT 2597.8 _ 221.9 SG3 J935.J ST 1715,5 S_ 175.8 9S 3432.3
RRT .0|_4 RRF -.0375 RTF .960_ CRT .8988 CRS -.8591CST -.9965
51_ 2607._ R23 -.0497 R13 .9800 LSA 3_3_.0 MSA 155.6 SS_ 9.2
.%1 _597.B 9_,2 2_I.8 THA ,06 ELI J722.8 EL2 76.7 ALF 5.27
LAUNCH DATE DE(. B 1968 FLIGNT TINE 180,OO ARRIVAL CATE JUN 6 J969
HELIOCENTRIC CONIC
RL 147,35 LAL -.00
RP 108,90 LAP -1.96
RE 91.256 GL 25.12
PLANETOCENTRIC CONIC
C3 14,674 Vl.q. 3,83J
LNCH A_TH LN_H TIHE L-I TINE INJ I._T
69,73 _ 45 2"? 3945.59 -_5.5_
110._7 3 51 29 _9_4.39 _25.fl7
69.73 _'2 45 L>Z 3945.59 -_5.98
110.27 3 51 _ 2g_4.39 -25._?
69.73 _ 45 L_ _J4_.59 -25._8
11o.27 3 51 2_ 2_4.39 -2_,57
0IFFERENTIAL O3RRI£CTION5
TOE 1.2834 TR_ 1.0"Z|8 T¢3-|.9419 _AU ._1_|7
ROE .1278 RRA -.0595 RC3 .1_15 FAU .17310
F0E B._O36 FRA 8,5039 FC-JO,2J29 BSP 6474
_DE 1.2898 BRA 1.O235 BC3 1.9457 FSP -6256
O[ST41_E 489.268
LCL 75.97 VL 27.8_O GAL 4,42 AZL 86.64 _ 215.64 SNA 129.24 ECC .15953 INC 3.3595 Vl _.237
LOP 291.57 VP 37.555 GAP 1.53 AZP 92.73 TAL 155,55 TAP 11.19 RCA 108.62 APC) 149.85 V2 34,797
GP ,56 ZAL 51.87 ZAP 10_.6_ ETS 1.16 2AE 153.09 ETE 180.14 ZAC 97.21ETC 166.55 CLP-108,63
OLA 34,33 RAL 16.42 RAO 6567,6 VEL IJ.664 PTH 2,05 VHP 2.897 OPA -1.28 RAP 3,82 ECC 1.2415
INJ _ |NJ RT ASC INJ AZ14TH INJ 71142 _ CST TIM INJ _ L4T _NJ 2 LONG
I66,_5 24J,93 66.29 23 51 7 3345.6 -28,56 158.43
94.61 241.9_ 66.28 4 41 14 2384.4 -26.55 86.68
I_5,3_ 24|.93 66.29 23 51 7 3345.6 -28.56 158.43
94,61 241.9'Z 66.28 4 41 14 2384.4 -28.55 66,68
166.35 _41,93 66.29 23 51 7 3345.6 -28.56 158.43
94.61 _4{.9'_ 66.28 4 41 14 2384.4 -28.55 86.66
NID-C.O_SIE EXECUTION ACCURACY CRBIT DETERMZNATION 4CCUR4C_
SGT 3053.4 SGR 238.3 5(,3 1838.3 ST 1998.8 SR 193.9 S$ 3317.0
RRT .0400 RRr -,00_ RTT" ,9849 CRT .9003 CRS -.8655 CST -,9972
SGB _62,7 /_ -.0423 RI3 .9849 LSA 3874.3 MSA 158.3 5SA 9.5
_l 305_.4 S_2 2_.1 THA .18 ELI 2006.4 EL2 84.1 ALF 5.00
433
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_
LAUNCH DATE DEC B |968 FLIGHT TIM( 182.(30 ARRZVAL CAT[ JUN 8 1969
HEL|OCENTRIC CONIC DISTANCE 495.494
RL |47.35 LAL -.00 LCt. 75.97 VL 27.826 GAL 4.51 AZL 86.64 PlEA E18.80 SNA I29.21 [CC .16050 INC 3.3632 Vl ]0.237
RP 108.9Z LAP -Z.11 LOP 294.73 VP 37.546 GAP 1.92 AZP 92.62 TAL J55.19 TAP 13.99 RCA 108.47 APO 149.95 V2 34.793
RC 93.644 GL 24.91 GP .51 ZAL 51.43 ZAP 113.57 ETS 1.09 ZAE 149.59 ETE 179.88 ZAC 95.50 ETC 166.52 CLP-lJ3.57
PLANETO(ENTR 1C CONIC
C3 14.924 VHL 3.865 CLA 34.31 RAL 16.96 RAO 6567.6 V[L 11.675 PTH 2.05 VHP 2_983 OPA -2.06 RAP Z.Z2 ECC J .2456
LNO4 AZNTH LNCH TIHE L-I TII4E INJ LAT INJ LONG INJ RT A_ INJ A2_4TH |NJ TINE PO CST TIN INJ 2 LAT INJ Z LC_IG
69.77 22 47 42 3946.71 -25.47 166.54 242.72 66.19 25 53 31 3348.7 -28.46 156.63
110.23 3 53 25 2988.60 -25.45 94.90 242//1 66.|8 4 43 13 2388.8 -26.45 86.99
69.77 22 47 42 3946171 -25'47 |66'54 242.72 66.|9 23 53 3l 3346.7 -26.46 156.63
110.23 3 53 25 29BB.gO -25.45 94.90 242.71 66.18 4 43 J3 2388.8 -28.45 86.99
69.77 22 47 42 3948.71 -25.47 166.54 242.72 66.19 23 53 31 5348.7 -28.46 158.63
110.23 3 53 2f 29_]8.80 -25.45 ¢)4.90 _42.?| _d_.|B 4 43 13 2386.8 -28.45 86.99
DIFFERENT|AL CORRIECTION$ MJ0-COURS[ E_ECUTION ACCURACY C)RB[T DETERNINATXON ACCURACY
_{3E 1.4364 TRA 1.20_ TC3-2.1314 8AU ,4260 S_T 3477.8 SGR 254,4 S_3 1727.9 ST _256.7 SR 210.5 SS 3189.3
ROE .1402 RRA -,O607 RC3 .lt71 IrAU .16284 RRT .0574 _F .0197 RT_ .9877 (RT .9003 CRS -.8686 (ST -.9976
FOE 7.8021 FRA 8.1238 FC3-9.4463 BSP 9957 _ 3487.1 R_3 -.0_74 R|3 .9877 LSA 3oj09.3 MSA 160.9 5SA 9.9
BOE 1.4631 BRA 1.2111 BE3 2.1352 FSP -5947 5G1 ]477.8 S_ 254.0 THA .24 ELl 2264.7 EL2 91.3 ALl = 4.81
LAUNCH OATE DEC B 19f_ FLIC_NT TINE 164.00 ARRIVAL DATE JUN 10 1969
HELIOC[NTR;C CONIC O|STANCE 50J .698
RL 147.35 LAL -.00
RP 108.93 LAP -2.25
RC 96.0_8 GL 24.67
PLANE TOCENTRI C CONIC
C3 15.221 VHt. 3.90]
LNO4 AZNTH LN(H TINE
69.84 22 50 31
110.16 3 _3 24
69.84 _ 50 31
110.16 3 5_ 24
69.84 22 50 3|
1t0.16 3 55 24
OIFFE_ENT[ AL COR_CTIONS
TOE I .6176 7RA 1.3933
ROE .1521 RRA o.06Z3
rOE 7.2621 IrRA 7.72_6
8(31[ I .6247 _RA J .3947
LOL 75.97 VL 27.8L_ GAL 4.61 AZL 66.63 HC4 22J.97 _tA 129,17 £CC .16169 IN( 3.3665 Vl 30.237
LOP 297.89 VP 37.541 GAP 2.31 AZlP 92.50 TAL 154.79 TAP 16.75 RCA 108.28 APO 150.05 V2 34.789
GP .46 ZAL 50.93 ZAP 118.2| [TS |,03 Z/ME 146.34 [T[ 179.66 ZAC 94.08 ETC 166.49 CLP-IIB.21
OLA _1.27 RAL
L-I TII4E INJ I.AT
3951.87 °23.32
2994.47 -E5 • 31





RC3 .1323 F/gJ .15113
FC3-B.5_2 BSP 11307
BC3 2.2946 FSP °5577
J7.56 RAO 6567.6 VEL J1.688 PTH 2.06 VHP 3.088 0PA -2.7J RAP .90 ECC 1.2505
fNJ _ ]_NJ RT A_ INJ A2NTH INJ TINE PO CST T|M ZNJ 2 LAT JNJ 2 LONG
1r_,71 243.61 66.09 23 56 23 3351.9 -28.32 138.82
_5.27 243._0 _5.0_ 4 45 i9 2394.5 -2_.31 87.38
166.71 24_.61 66.09 23 56 23 3331.9 -28.32 158.82
95.27 _4_._0 _.08 4 45 19 2394.5 -28.31 87.38
166.71 243.61 66.09 23 56 23 3351.9 -2B.32 15B.82
95,E't 24J,_0 i'a6.08 4 45 19 2394.5 -28.31 87.38
N|O-COUR_ E_ECUTION ACCURACV CR81T OETERNINATZON ACCURACY
SGT _.9 S(;R 26_.9 SG3 1611,_ ST 2489.6 SR 223.9 55 3057.7
RRT .0688 _ .0_49 RTg .9893 CRT .8995 CR5 -.8697 CST -.9979
_78.4 R_ -.033._ R13 .9893 LSA 3946.1 NSA 165.5 55A 10.3
SGI 3869.0 _ 2_.3 THA .28 ELI 2497.9 EL2 98.3 ALF 4.67
LAUNCH DAT[ DEC B 1968
HELIOCENTRIC CONIC
RL 147.35 LAL -.00
RP 108.94 LAP -2.39
RC 98.436 GL 24.39
PLANETOC[NTRIC CCNIC
C3 J5._67 VHL 3.946
LN04 A_MTH LN_H TIE
69.95 _2 53 52
110.05 3 57 23
69.95 22 53 52
110.05 3 57 23
69.95 22 53 52
_LIGHT TINE 186.00 ARRIVAL DATE JUN ]2 |969
OISTAN(E 507.879
LOL 75.97 VL 27.813 GAL 4.73 AZL 86.63 PEA 225.13 SMA 129.1_ ECC .16308 INC 3.3694 V! 30.237
LOP 30i.05 VP 37.533 GAP 2.70 AZP 9_.38 TAL 154.35 TAP 19.4_ RCA 10_.06 APO 150.I_ v2 34.767
GP .42 ZAL 50.38 ZAP 122.54 ET5 .98 ZAE 143.38 ETE 179.47 ZAC 92.97 ETC 166.45 CLP-122.54
=
0LA 34.21RAL JB.23 RA0 6567.6 VEL 11.703 PTH 2.06 VHP 3.208 DPA -3.22 RAP 359.85 £CC 1.2562
L-_ T|M_ ;NJ LAT |NJ LONG INJ RT A_ |NJ A2NTH _NJ T;_ PO C$7 TIN |NJ 2 LAT |NJ 2 LONG
3954.86 -25.|4 166.86 244.60 65.99 23 59 47 3354.9 -28.16 158.99
_001.62 -25.12 95.74 244.60 65.98 4 47 24 240J.6 -28.15 87.86
3954.86 -2fi.14 166.86 244.60 65.99 23 59 47 3354.9 -28._6 158.99
300|.62 -25.12 95.74 244.60 65.98 4 47 24 2401.6 -26.15 87.86
3954.86 -25.14 166.86 244.60 65.99 23 59 47 3354.9 -28.16 158.99
110.05 3 57 23 3001.62 -25.12
O|FFER[NTIAL CORRECTIONS
T0t[ 1.7642 TRA 1.3706 TC3°2.4250 8AU ,5055
ROE .1640 RRA -.0643
FOE 6.7482 FRA 7.3051
_OE 1.7718 BRA 1.5719
LAUNCH DATE DEC 8 1968
HELIOC[NTRIC CONIC
RL 147.35 LAL -.O0
RP 108.94 LAP °2.32
RE ID0.837 GL 24.07
PLANETOCENTR|C CONIC
C3 15.967 VHt. 3.996
LNO_ A2_4TH LN04 TIME
70.10 2_ 57 38
109.90 3 59 25
70.10 2"2 57 38
109._0 3 59 25
110.00 4 14 24
110.00 3 45 45
95.74 244.60 65.98 4 47 24 2401.6 -28.13 87.86
NI0-CCURSI_ EXECUTION ACCURACY CR_IT OETERNINATION ACCURACY
SGT 4_22.7 _ 284.8 563 J491.6 ST 2692.8 SR 240.5 SS 2918.7
RC3 .1369 FAU .13953 RRT .0764 RRF" .0434 RTF .9903 CRT .8983 CRS -.8696 CST -.9981
FC3-7.7593 8SP 12572 5_ 4232.3 R23 -.0_07 RJ3 .9903 LSA 3975.0 NSA 166.1 SSA 10.6
8C3 2.4289 FSP -5212 5G1 42_.8 5G_ 283.9 THA ,30 ELI 2701.5 EL2 103.4 ALF 4.59
LOL 75.97 VL
LOP 304.21 VP
GP • 38 ZAL
FLIGHT TIME 1B8.00
0IST*NC£ 314.0_3
27.804 GAL 4.87 AZL 86.63 H_
37.525 GAP 3.09 A2P 92.23 TAL
49.79 2AP 126.55 ET6 .93 ZAE
0LA 34.13 RAL







ARRIVAL OATE JUN 14 1969
0;FFE_I_NTIAL CORRECTIONS
TOt. 1.8984 TRA 1.7443 TC3-2,5303 BAU .5410
.175_ _A -.0663 Re3 .1_04 FAU .12789
rOE 6.2285 FRA 6.8947 rc3o6.9_40 BSP J3725
1.9065 BRA 1.7456 8C3 2.5342 FSP -4843
228.29 SMA 129.06 ECC .J6470 INC 3.3720 V] ]0.237
153.87 TAP 22.16 RCA 107.80 APO 150.31 VZ 34.765
140.68 ETE 179.30 2AC 92.15 ETC 166.42 CLP-126.55
18.95 RAO 6567.6 VEL 11.720 PTH
INJ LOAG INJ RT A._ INJ
167.00 243.70 65.89 24 3 36
96._8 245.69 65.88 4 49 35
267.00 245.70 65.89 24 3 36
96._B 243.69 65.88 4 49 35
93.31 246._8 67.14 5 3 48
98.93 245.06 64.62 4 36 36
NIO-CC_R_E EXECUTION ACCURAC_
SGT 4541.8 5_R 299.0 SG3 J374.6
RRT .0827 RRF .0543 RTF ,9909
S_ 4551.6 R_3 °,0282 R13 .9909
SGI 4341.9 S_2 298.0 THA .31
2.06 VHP 3.343 OPA -3.61 RAP 359.08 ECC{1.2628








ST 2869,6 SR 254.6 SS 2780.Z
CRT .8967 CRS -.8687 CST -.9982
LSA 4000.0 MSA 168.8 SSA 10.9








JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69
LA_C_ CATE CEC B 19'68 FL/GHT TIME 19(3.00 ARRIVAL CATE JUN 16 |969
H_LIOEENTRIC CONIC
RL 147.35 LAL -,00
RP 108,95 LAP -Z.64
RE |03.240 GL 23.71
PLANE T(X_[NTRIC CONIC
E3 16.423 VHL 4.053 CLA
LNCH AZNTH LNCH TIME L-[ TIME INJ LAT
70.28 23 1 51 3961,06 -24.68
109.72 4 ! 27 3019.74 -14.66
70.ZB 23 ! 51 3961.06 -24.68
109.72 4 I 27 3019.74 -24.66
110.OO 4 27 21 2940.73 -26.75
110.00 3 39 2 ?<388.07 -22.62
O[FFERENT|AL CCRRI[CT]CINS
TGE 2.0_09 TRA 1.9151 TC3-2.6094 BAU .5738
ROE oJBBJ RRA -.0(_3 RC3 .J427 FAU .1|666
FOE 3.7352 FRA 6._(305 FC3-6.1497 8SP 14780
BOE 2.0296 8RA 1.9164 BC3 2.6133 FSP -4483
C]STAN(E 520.175
L0L 75.97 VL 27.795 GAL 5.01 AZL 86.63 /'_A 231.45 ,._fA 126.99 ECC ,16653 IN_ 3.}743 vz ]0.237
LOP 307.38 VP 37.517 GAP 3.47 AZP 92.|0 TAL 153.35 TAP 24.81 RCA 107.51 APO 150.47 V2 34.784
GP .35 ZAL 49.J4 ZAP 130.2B ITS .93 ?AE 138.26 ET[ 179.16 ZAC 91.61 £TC 166.39 CLP-130.?8
34.03 RAL 19.74 RAO 6567.7 VEL |J.739 PTH 2.07 VHP 3.492 0PA -3.87 RAP 358.58 ECC 1.2703
INJ LONG INJ RT A,_ INJ A_tTH INJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG
167.J2 246.89 65.78 24 7 52 3361.1 -27.73 159.29
96.SY_ 246.88 65.77 4 51 J6 2419.7 -27,77 69.10
167.12 246.89 65.78 24 7 52 3361.1 -27.73 J59.29
96,92 246.86 65.77 4 51 46 2419.7 -27,72 89.10
91.15 247.87 67.88 5 16 22 2340.7 -29.51 83.65
101.20 245,83 63.66 4 30 30 2488.1 -25.97 93.65
NI0-_OUIRSIE E)(_CUT[ON ACCURACY C_T 0£TERNINATION ACCURACY
SGT 4826.2 _R 312.6 ._.,3 J262.7 ST _021.3 SR 268.3 SS 2644.7
RR7 .069_ RRF .0632 RTF .99J2 CRT .8950 CRS -.8674 CST -.9983
SG8 48_.3 1_3 -,0_58 RI3 .9912 LSA 4020.6 MSA 171.5 SSA 11.2
,_1 4828.3 _2 3J1.3 THA ,33 ELI 3030.8 £L2 119.3 ALF 4.55
LAUNCH OATE DEC 8 1968 FLI(4,1T TINE 192,00 ARRIVAL CAT£ JUN 18 1969
HELIOCENTRIC CONIC
RL 147.35 LAL -.00
RP 108.95 LAP -2o75
RE 105.643 GL 23.33
PLAN[TC(ENTRIC CON|C
C3 16.941VHL 4.116
LNO_ A2'MTH LNO4 TINE
70.50 23 6 29
J09.50 4 3 29
70.50 23 6 29
109.50 4 3 29
II0.00 4 38 39
110.00 3 34 25
DISTANCE 526.289
LOL 75.97 VL 27.764 GAL 5.J8 AZL 66.6_ H(A 234.61 SNA 1_8,92 ECC .I6859 IN( 3.3765 vJ 30.237
LOP 310.54 VP 37.508 GAP 3.86 AZP 91.96 TAL 152.80 TAP 27.41 RCA 107.18 APO 150.65 V2 34.783
GP .31 ZAL 48.43 ZAP 133.72 [T$ ._"Z ZAE 1_.07 ETE 179.04 ZAC 91.34 ETC 166.38 CLP-133.72
OLA 33.92 RAL _.37 RAO 6567.7 VEL 1J.761 PTH 2.08 VHP 3.653 OPA -4.01 RAP 358.3A
L-Z TINE INJ LAT INJ _ INJ RT A.SC ]NJ A_4TH INJ TZ/4[ PC) C$T TIM INJ _ LAT
3964.21 -24.40 167.22 248.17 65.67 24 12 33 3_64.2 -27.47
3030.83 o24.3_ 97.63 248,17 6_,66 4 54 0 243(3.8 -27.46
3964.21 -24.40 167.22 _48.I7 65.67 24 12 33 3364.2 -27.47
3030.83 -24.39 97.65 248.17 65.66 4 54 0 2430.8 -27,46
2923.47 -_7,19 90.60 249.48 68.44 5 2? Z3 23_3.5 -E9.87
3119.56 -E1.66 103.14 246.74 62.89 4 26 24 2519.6 -25.12
01FFERENTIAL C._RIECTION8 NJD-(.OLM_I_ E_,CUTION ACCLMACV
TOE 2.I333 TRA 2.0855 TC3-2.6614 BNJ ._0_ S(17 _0_5.| _ 325.4 _3 1157.8
ROE .ZOO8 RRA -.0699 RC3 .1437 F_QJ .10593 RRT .0970 RRF .07_I RTF .9914
FO_ 5.2746 FRA 6.1315 FC3-5.41_ 6SP 15735 _ 5095.5 R_3 -.02_ RI3 .9913










ST 3150.4 SR 281.8 SS 2513.9
CRT ._933 CRS -.8659 CST -.9983
LSA 4036,5 MSA 174.3 5SA 11.5
ELI 3160.4 EL2 126.2 ALF 4.58
LAUNCH DATE OEC 8 1968 FL|GHT TIME ]94,00 ARRIVAL OATE JUN 20 J969
HELI_ENTRIC CONIC DISTANCE 532.379
RL 147.35 LAL -oOO LOL 75.97 VL 27.772 GAL 5,36 AZL 86.62 HCA 237.77 S_4_ 128.83 ECC .17088 ;NC 3.3785 vJ 30.237
RP 108.95 LAP -2.86 LCP 313.70 VP 37.499 GAP 4.26 AZP 91.80 TAL 152.22 TAP 29.99 RCA 106.82 APO 150.85 V2 34.783
RE 108.045 GL 22.91GP .30 ZAL 47.72 ZAP 136.91 [IS .93 ZAE 134.12 £T£ 178,93 ?AC 91.32 £TC 166.38 CLP-136.91
PLANETC_ENTRIC CONIC
C3 17.5_5 VHL 4,J86 0LA 33.79 RAL 21.46 RAD 6_67.7 VEL Jl.786 PTH 2,08 VHP 3.825 OPA -4.04 RAP 358.32 [CC 1,2884
LN(.H AZMTH LN(H T_NE L-I TIME. ZNJ LAT INJ LONG INJ RT AS_. INJ AZNTH _NJ TIN_ PO C$T T_N INJ 2 LAT INJ 2 LONG
70.75 23 11 3A 3967.30 -_4.09 J67.31 249.54 65.56 24 17 41 3367,3 -27.18 159.54
109.25 4 5 28 3043.40 -24.08 98,47 249,54 65.55 4 56 1J 2443.4 -27.17 90.71
70.75 23 11 34 3967.30 -24.09 167.31 249.54 65.56 24 17 41 3367.3 -27.18 159.54
109.25 4 5 28 3043,40 -24.08 98.47 249.54 65.55 4 56 |1 2443.A -27.17 90.71
1|0.00 4 49 25 2_9.J1 -27.54 89.63 251.15 68.91 5 37 54 2_09.l -_0.16 81.42
110.00 3 30 43 3149.58 -_0.72 104.96 247.75 62.18 4 23 13 2549.6 -24.27 97.62
CIFFERENTIAL CORRECTIONS MZO-CCUR,_ EY_CUTION _CCURACY CRBIT DETERMIN4TZON ACCUR_C_
TOE 2.2395 TRA 2.2591TC3-2_6832 BAU .6295 SGT 5318.2 SGR 337.6 SG3 1061.5 ST 3262.7 SR 295.1S$ 2392.6
ROE .2140 /eRA -.0712 RC3 .1433 FAU .09344 RRT .1070 RRF .0855 RTF .9913 CRT .8916 CRS -.8643 CST -.99H3
FOE 4.8578 FRA 5.7971 FC3-4.7|49 6SP 16532 _v(3 5328.9 F_3 -.0211 R13 .9913 LSA 4052.8 HSA 177.3 SSA 11.8
_E 2.2497 BRA 2.2602 8C3 2.6871 FSP -3792 SGI 5318.3 SG2 335.7 THA .39 ELI 3273.3 EL2 133.2 ALF 4.62
LAUNCH 0ATE 0EC 8 1968 FLIGHT T_ME 196.00 ARRIVAL OATE JUN ?2 1969
HIELIOEENTRIC CONIC DISTANCE 538_444
RL 147.35 LAL -.(30 LCL 75.97 VL 27.759 GAL 3.56 AZI. 86.62 H_A 240.93 SNA 128.74 ECC .17341 INC 3.3804 Vl 30.237
RP 108.94 LAP -2.95 LOP 316,66 VP 37,491 GAP 4.65 A2'P 91.64 TAL 151,60 TAP 32.53 RCA 106.42 APO 151.07 V2 34.784
RC 110.446 GL L_.46 GP .27 ZAL 46.93 ZAP 139.87 £TS .95 ZA£ 132.37 ETE 178.85 ZAC 91.52 £TC 166.39 CLP-139._7
PLAMETOCENTRZC CONIC
C3 18.181 VHL 4._64 DLA _3.64 RAL 22.39 RA0 6_67.7 V_L ||.814 PTH 2.09 VHP 4.007 _PA -3.98 RAP 358.51 ECC 1.299_
LNCH A2'NTH LNCH T_NE L-_ TINE _NJ LAT _NJ LONG XNJ RT ASC INJ A2'NTH INJ TIf,4[ PO CST TJH _NJ 2 LAT ]NJ Z LONG
71.04 23 I7 2 39?0.43 -23.75 167.39 251.00 65.45 24 23 12 3370.4 -26.86 159.65
I08.96 4 7 24 3037.37 -23.74 99.39 2_|.00 65.44 4 58 21 2457.4 -26.85 91.63
71.04 23 I7 E 3970.43 -23.75 16T,_3 _51.0_ 65.45 24 23 12 3370.4 -26.86 159.65
IO8.96 4 7 24 3057.37 -23,74 99.39 251.00 65.44 4 58 21 2457.4 -26.85 91.65
IJO.OO 4 59 57 2896.64 -27.85 68.79 252,90 69.32 5 48 J3 2296.6 -_0.4D 80.53
110.00 3 27 36 3179.16 -19.77 106.73 248.87 61.53 4 20 35 2579.2 -23.41 99.4_
DIFFERE:NTIAL CCIRI_ECTIONS M]O-(.J0URS_ ELOCUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE 2.3347 TRA 2.4319 TC3-2.6895 BAU .6546 SGT 5_.5 SGR 349.0 SG3 972.1 57 335J .7 SR 308.2 SS 2273.0
ROE .2278 RRA -.O720 RE3 .I414 FAU .086L_2 RRT ,I181 RRF .0987 RTF .99|l CRT .8900 CRS -.8626 CST -.9984
FOE 4.467_ FRA 3.4819 FC3-4.1038 B._ I7317 _ _34._ R_3 -.0190 R_3 .99Jl LSA 4057.4 M5_ 180.5 SSA 12.1
_OE 2.3458 _RA 2.43_9 _C3 2.6932 FSP -3493 SG1 5323.6 SG2 346.5 THA .43 £L1 3362.9 £L_ 140.1 ALF 4.69
435
JPL TM 33-99 EARTH--VENUS TRAJECTORIES f VOL. 4. 1968-69_
LAUNCH OATE tEE _ 1968
H[L IOCENTRIC CCIN 1C
RL |47.35 LAL -.OO
RP I06.94 LAP -3.04
RC 112.844 GL Z| .99
PLANE TOCENTR| C CONIC
C3 J_.916 VHL 4.349
LNCH ATMTH LNCH TIH_
71.36 23 22 55
108.64 4 9 ]5
71.36 23 22 35
108,64 4 9 15
110.00 3 10 22













TCE 2.4239 TRA 2.6088 TC3-2.6737 BAU .6771
RD£ .2423 RRA -.0722 RE3 ,1383 FAU .0776l
FOE 4.1145 FRA 5.19_| FC3-3,552I BSP J8OZJ
6_ 2.4360 8R4 2.6O98 eC3 Z,6772 FSP -3213
FLIGHT TIN[ JgB.o0 ARRIVAL CATE JUN 24 ]969
0I STANCE 544.483
27.745 GAL 5.77 AZL 86,62 HCA 244o10 SHA 129.64 ECC .]76t9 ]NE 3.3821 vJ 3,0.237
37,482 GAP 5.05 4ZP 91.48 TAL 150.93 TAP 35,04 RCA 105.9B APO J51,3J V2 34,786
46.14 ZAP ]42,62 ETS ,96 ZAE 130=61 ETE 178,76 ZAC 91.93 ETC |66,4J CLP-142,62
23.36 RAD 6567.8 VEL 1J.845 PTH 2,10 VHP 4.201 0PA °3.63 RAP 356.90 [CO J,3113
INJ LONG INJ RT AS_ ZNJ A2_4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
167.44 252.55 65.33 24 29 B 3373.6 -26.30 159.74
100.40 232.54 65,32 5 [3 29 2472.9 -26.49 92,70
167.44 252,55 65.33 24 29 8 3373.6 -26.50 159,74
100,40 252.54 65.32 5 0 28 2472,9 -26.49 92,70
88.04 254.72 69.70 5 58 28 2285,6 -30.61 79,74
108.48 250.06 60.91 4 ]B 22 "26(]8.8 -22.53 JOJ ,33
NZ_-COU_SE EXECUTION .ACCURACY ORBIT OETERMINATION ACCURACY
SOT 5707.8 SGR 359.6 SG3 890.6 ST 3424.7 5R 321 ,0 SS 2160.9
RRT .J314 RRF .IJ40 RTF .9909 CRT .8883 CRS -.8609 CST -.9984
.5_ 5719.J R_3 -.0168 RI3 .9909 LSA 4058.0 HSA 163.7 SSA ]2.3
_! 5708.0 SC,2 356.5 THA .48 EL1 3436.6 EL2 146.9 ALF 4.77
LAUNCH DATE OEC 8 |968 FLIGHT T_N_ 200°00
H_LIOCENTR|C CONIC 8ISTANC£ 550.496
RL 147.35 LAL -.(30 LC_ 75.97 VL 27.7_0 GAL 6.0l AZL B6.62 _A
RP I08,93 LAP -3.IZ LCP 323.19 VP 37.473 GAP 5.46 AZP 9J.3J TAL
RC 1J5.239 GL ZI.49 GP .24 ZAL 45.31 ZAP 145.18 ET5 1.03 ZAE
PLAN[ TOCENTR_ C CONXC
C3 19.7_9 VHL 4.443 0LA 33,29 RAL 24._ RA0 6_67.8 VEL 11.879 PTH
LNCH AZNTH LNCH TINE L-I TII4E rNJ LAT JNJ LONG INJ RT AS(:
71.72 23 29 11 3976.63 -21.97 167.48 254.I7
108,28 4 10 58 3089.93 -L_.96 101.52 254.16
7J.72 23 29 II 3976.63 -LPZ.97 167.48 254.17
;08.28 4 JO _8 3089.93 -22.96 J01.52 254,|6
110.00 5 2D 46 2875.90 -28.34 87.38 256.62
Jl0,00 3 22 _0 3238.66 -I?.B0 110.22 251.33
01FFER£NT_AL CORRECT IONS
TOE 2.5074 TRA 2.7909 TC3-2.6390 8AU .6973
ROE .2573 RRA -,07J7 RC3 .1339 FAU .06974
FOE 3.7946 FRA 4.9373. FC3-3.0586 8,SP 18650
80{: 2,_:_D6 8RA 2.79J8 8C3 2.6424 FSP -2955
ARRIVAL OAT£ JUN 26 1969
247.26 514A 128.54 £CC ,17923 I_ 3,3837 Vl 30.237
150.27 TAP 37.53 RCA 105.50 APO 151.58 v2 34,789
I29.42 ETE 178.72 7AC 92,51 ETC 166.44 CLP-145.18
2.11 VHP 4.404 OPA -3.60 RAP 359.46 £CC 1.3249
_NJ AZNTH ZNJ TINC PO CST TIM INJ 2 LAT INJ 2 LONG
65.22 24 35 28 3176.6 -26.12 159.80
65.21 5 Z 28 2489.9 -26,10 93.85
65;_2 24 35 28 3376.6 -26.12 159.80
65.21 5 '2 28 2489.9 -26.10 93.85
70.03 6 8 42 2275.9 -_0.79 79,04
60.32 4 |6 29 26_B.7 -21,61 _ 103.16
NIO-CCX_SIE £_ECUTZON ACCURACY 0_8IT-0ETERRINA TION ACCURACY
S(,T 587:_.0 SGR 369.5 S_3 816.7 ST 3482.7 SR 333.5 SS ?055,3
RRT .I466 Rf_ ,J3J2 RTF .9906 CRT .8867 CRS -.8392 CST -.9984
SG8 5884.6 R_3 -.0147 RI3 .9906 LSA 4053,3 NSA 187,2 SSA 12.5
1%l 5873.3 SO2 365.5 THA .53 ELI 3495.3 EL2 153.7 ALF 4,86
LAUNCH DATE 0EC 8 1968
HELIOCENTR[( CONIC
RL 147.3_ LAL -.00
RP 108.92 LAP -3.19
RE 117.630 GL ?0.97
PLANETOCENTRIC C_NIC
C3 ?0.659 VHL 4.545
LNO,4 AZHTH LN_H TIN[
72.12 23 35 50
107.98 4 12 34
72.12 23 35 50
107,88 4 12 34
110.00 5 31 8
110.00 3 20 23
FLIGHT TIN[ ?02.00 ARRIVAL CATE JUN Z6 1969
01STANCE 556.479
LOL 75.97 VL 27.714 GAL 6,26 AZL 86.61 HCA 250.42 SMA 128,43 ECC .1_255 INC 3.3853 VJ 30,737
LOP 326.36 VP 37,465 G}P 5.88 AZP 9|,J4 TAL 149.56 T_P 39,98 RCA 104.99 APO 151._8 v_ 34.79_
GP .22 ZAL 44,44 ZAP 147.57 £TS 1.08 ZAE 128,17 ET£ 178.67 ZAC 93.27 ETC 166.47 CLP-147.57
CLA 33.09 RAL 25.39 RAD 6567,8 VEL 11.9J8 PTH 2.JZ VHP 4.618 0PA -3,30 RAP ,17 ECC 1.3400
L-I TIN[ INJ L4T INJ LONG INJ RT A_C INJ AZMTH INJ TIHE PC) CST TJH _NJ _ LAT INJ 2 LONG
3_79.71 -22.53 167.49 _,_6 65.i| 24 42 I0 3379,? -25,70 159._6
3108.58 -22,52 102.74 255.86 65.09 5 4 23 2508,6 -25,6_ 93.11
3979.71 -22.53 167.49 255_86 65.11 24 42 1_ 3379.7 -25.70 159.86
3108.58 -22.52 102.74 255,86 65.09 5 4 23 2508.6 -25.6_ 95,11
2867.28 -28.54 86.78 258.59 70.33 6 iB 55 2_67.3 -_O,95 78.41
3_69.00 -16.77 111.97 252.67 59,77 4 14 52 2669._ -20.66 105.oo
DIFFERENTIAL CORRECTIONS
TOE 2.5855 TRA 2.9788 TC3-2.5881 8AU .7157
ROE .2730 RRA -.0"/'04 RC3 .1284 FAU .06257
FOE 3,5045 FRA 4.7030 FC3-2.62J8 8SP 19231
80£ 2.3999 8RA 2.9796 8C3 2.5913 FSP -2722
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 6020.3 SGR 378.6 S_3 749.6 ST 3526.4 SR 345,7 55 1955.6
RRT .1634 RRF .150| RTF .9902 CRT .8850 CRS _,8574 CST -.9984
5_8 6032,2 R_3 -.0J_6 R13 .9902 LSA 404_.6 MSA 190.7 SSA 12.6
S_1 6020,6 S_2 373.5 THA .59 ELI 3539.6 EL? 160,3 ALF 4.97
LAUNCH OATE DEC B 1968 FLIGHT TIME Z04.00 ARRIVAL CATE JUN 30 1969
_LIOCENTRIC CONIC
RL 147.35 LAL -.00
RP 108.91 LAP -3.25
RC 1_,015 GL 20,43
PLANE TOCENTRI C CONIC
C3 21,687 VHL 4.657
LNCH A_ITH LN_H TIME L-I TIME
72.37 23 42 52 3982.7_
107.43 4 J3 59 3128.,93
72.57 23 42 52 3982.70
107.43 4 13 59 31_.93
110.00 5 41 _ 2859.73
110.00 3 18 28 3299.89
0IFFERENTIAL CORRECTIONS
TOE 2.6633 TRA 3,|776 TC3-2.5165 8AU .7105
ROE .2894 RRA -.0682 Re3 .1221 FAU .05574
F0£ 3.2483 FR_ 4.4969 FC3-2._52 B-._ 19683
BOE 2.6789 _RA 3,J784 8C3 _.5J94 FSP -2497
OlSTANC£ 562.433
LCL 75.97 VL 27.698 GAL 6.54 AZL 86.6! HCA 253.58 SHA 128.37 EcC .18615 INC 3.3869
LOP 329.53 VP 37.456 GAP 6.30 AZP 90,96 TAL 148,83 TAP 42.41RCA 104.43 _PO 152.21
GP ,21 ?AL 43.55 ZAP I49.8J ET5 ],J4 ZAE 127.05 £T£ 178,64 ?AC 94.16 ETC 166.51
OLA 32.87 RAL 26,45 RAO 6567.9 VEL I1.96J PTH 2,13 VHP 4.841 OP_ -2.93 RAP |.02
_NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT
-22.06 167.49 257.63 64.99 24 49 15 3382,7 -25.24
-'L_Z,05 104.07 257.63 64.98 5 6 _ 2528.9 -75.2_
-LP_,06 167,49 257.63 64.99 24 49 15 3382.7 -25.24
-22.05 104.07 257.63 64.98 5 6 B 2528.9 -25.23
-28.7I 86,26 260.63 70.59 6 29 9 2259.7 -31.08
-J5.70 J]3.72 254.08 59.24 4 13 28 2699.9 -19.66
MID-COURSE EXECUTION JCCUR_CY
S6T 6J36.1 ,T.GR 386.9 ,5G3 689.4
RRT .1826 RRr ,1714 RTF .9898
SC_ 6168.2 R23 -.0103 R13 .9898













ST 3562,6 _ 357.4 55 1_65.Z
CRT .8834 CRS -,8558 CST -.9984
LSA 4032.4 HSA _94.3 $SA 12.8
ELI 3576.5 EL2 166,8 ALF 5.07
436
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69
LAUNCH DATE OEC B ]968
HELIOCENTRIC CONIC
RL 147.35 LAL -.00
RP 108.89 LAP -3,30
RC 122.394 GL 19.87
PLANETOCENTRI( CC_I|C
C3 22.834 VHL 4.779
LNCH AZMTH LNCH TZME
73.05 23 50 _0
106.95 4 15 9
75.05 23 50 20
106.95 4 15 9
110.00 5 51 50
lJO.DD 3 16 44
FLIGHT TIME 206.00 ARRIVAL CATE JUL 2 1969
DISTANCE 568.354
LCL 75.97 VL 27.661 GAL 6.83 AZL 86.61 HEA 256.75 ,_A
LOP ]32.?0 VP 37.448 GAP 6.73 AZP 90.78 TAL J48.08 TAP
GP .19 ZAL 42.64 ZAP |51.9Z ET5 ].ZI ZAE 1Z6,05 ETE
]28.21ECC .19007 INC 3.5883 Vl 30.237
44.63 RCA 103.R4 APO 152.57 V2 34.800
178.62 ZAC 95.19 ETC 166.54 CLP-]51.92
DLA 52.64 RAL 27.53 RA0 6567.9 VEL 12.009 PTH 2.14 VHP 5.076 OPA -2.51 RAP 1.99 ECC 1.5756
L-I TIME INJ LAT ]NJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
3985.45 -21.55 167.44 259.4? 64.88 24 56 45 5385.4 -24.76 159.88
3151.17 -21.54 105.32 259.46 64.87 § 7 40 2551.2 -24.74 97.96
3985.45 -21.55 167.44 259.47 64.88 24 56 45 3385.4 -24.76 159.89
3151,17 -21.54 105,32 259.46 64.67 5 7 40 2551.2 -24.74 97.96
2853.21 -26.86 85.81 262.75 70.82 6 39 24 2255.2 -31.19 77.39
333J.41 -14.59 115.50 255.53 58.74 4 J2 ]5 _731.4 -18.63 IOH.70
DIFFERENTIAL CCRRECTIONS
TOE 2.7342 TRA 3.3H'_0 TC5-2,4374 BAU
ROE .3064 RRA -.O652
FOE 3.O119 FRA 4.5067
HOE 2.7513 BRA 5.3H27
LAUNCH DATE DEC 8 1968
HELIOCENTRIC CONIC
RL 147.35 LAL -.00
RP IOH.B8 LAP -3.34
RC 124,766 GL 19._O
PLANE.TOCENTRZ( CONIC
C3 24.117 VHL 4.911
LNCH AZMTH LNCH TIME
73.58 O 2 6
106.42 4 16 3
73.58 O 2 6
106.42 4 16 3
110.OO 6 2 10
110.00 3 15 9
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
.7449 ,SGT 6274,0 SGR 394,5 ,_3 634.3 ST 3583.2 5R 368.4 SS 1777.7
RE5 .1149 FAU .04979 RRT .2027 RRIr .1932 RTF .9894 CRT .8816 CRS -.8540 CST -,9984
FC3-1.8877 BSP 20168 SGB 6286.4 R23 -.0083 R13 .9893 LSA 4012.0 MSA 197.9 5SA 12.9
B(3 _.4402 FSP -2_O4 ,S_J 6274,5 _ _6.2 THA .73 ELI 3598.D £L2 173.2 ALF 5.J9
FLIGHT TIME 2138,1_I] ARRIVAL DATE JUL 4 1969
OISTANC£ 574.240
LOL 75.97 VL _7.663 GAL 7.15 A2'L 86.61 _ 259.91 SMA 128.09 ECC .19433 IN( 3.3897 VI 30.237
LOP 335.87 VP 37.440 GAP 7.18 A2'P 90,59 TAL 147.31 TAP 47,_2 RCA 103.19 AFO 152.98 V2 34.805
GP .1B ZAL 41.71 ZAP 153.9J ETS 1.29 ZAE 125.J5 ETE 178.61 Z4C 96.33 ETC 166.58 (LP-153.9J
OLA 32.39 RAL 28.63 RAO 6568.0 VEL 12.062 PTH 2.16 VHP 5,322 OPA -2.04 RAP 3.06 ECC 1.5969
L-! TIME INJ LAT INJ LONG ZNJ RT AS_ INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG
3988.02 -21.02 167.37 161.37 64.77 J B 34 3388.0 -24.24 159.85
3175.29 -Zl,O0 107.10 ,361.36 64.76 5 8 58 2575.3 -24.23 99.58
39_B.02 -2J,02 J67.37 2'61.37 64.77 J 8 34 3_B,O -24.24 159.85
3175._9 -21.00 107.10 261,36 64,76 5 8 58 2575.3 -24.23 99.58
2847.69 -28.98 85.43 264.93 71.02 6 49 38 2247.7 -31.29 76.99
3363.61 -13.4fl 117.29 25T.08 _8.27 4 11 12 2763.6 -17.55 110.58
NI0-COURE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
S_T 6380.0 S,GR 401.3 SG3 584.5 ST 3594.9 5R 378.6 55 1696.3
RRT .L>"_43 RRF ._165 R'rF .9889 CRT .8798 CR$ -.8522 CST -.9984
6391.6 R23 -.0063 R13 .9889 LSA 3987.9 MSA 201.5 SSA 1_.9
•_I 6380.6 _2 391.0 THA .81 ELI 3610,4 EL2 179.3 ALF 5.31
DIFFE_NTIAL (OR_(TION$
TOE 2.8032 TRA 3.5969 TC3-2.3464 BAU .7573
ROE .3239 RRA -,0610 RC3 .107_ FAU .04433
FOE 2.7993 FRA 4.1363 FC3-1.5913 BSP 20596
HOE 2.8218 8RA 3.5974 8(3 Z.3488 FSP -2127
LAUNCH DATE DEC 8 1968 FLIGHT TINE 2JO.O0 ARRIVAL OATE JUL 6 1969
HELIOCENTRIC CONIC
RL 147.35 LAL -.OO LOL 75.97 VL
RP 108.86 LAP -3.37 LOP 339.04 VP
RC 1_7.128 GL 18.71 GP .17 ?AL
PLANETC(ENTRIC CONIC
C5 25.551VHL 5.055
LNCH AZNTH LN_H TINC L-[ TIME INJ LAT
74.16 O I0 21 3990.29 -20.44
105.84 4 16 37 3201.45 -20.43
74.16 0 10 21 3990.29 -L_.44
105.84 4 16 37 3L_31.45 -20.43
ZZO.OO 6 12 28 _843.18 -29.08
1]0.OO 3 13 40 3396.56 -12,Z6
DIFFERENTIAL CORRECTIONS
TOE 2.8700 TRA 3.8_5 TC3-2.2452 BAU .7677
ROE .3420 RRA -.O558 RC3 .0991 FAU .03934
FOE 2.6072 FRA 3.98_1 FC3-1.3330 BSP L>O_3
HOE 2.8903 BRA 3.8229 8C3 2.2473 FSP -1966
OIST4NCE 580.088
27.645 GAL 7.50 AZL 86.61 HCA 263.08 5_4_ 127.96 ECC .19894 INC 5.3912 VI 30._57
37.432 GAP 7.64 AZP 90,41 TAL 146,52 TAP 49.59 RCA 102.50 APO 153.42 VZ 34,811
40.77 ZAP 155.79 ETS 1.37 ZAE J24.34 ETE 178.61 ?AC 97.58 ETC 166.61 CLP-155,79
0LA 32.12 RAL 29.73 RAD 6568.0 VEL _2.121 PTH 2.17 VHP 5.580 0PA -1,52 RAP 4.23 ECE 1.4205
INJ LONG INJ RT ASC INJ 4ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG
167.25 263.33 64.67 I 16 51 3390.3 -25,6B 159.77
108.80 263.32 64.66 5 9 59 26_1.4 -23.67 101.33
167.25 263.33 64.67 I 16 51 339(3.3 -23.68 159.77
108._0 _63.32 64,66 5 9 59 2601.4 -23.67 IOi.33
85.12 267.18 71.18 6 59 51 2245.2 -31.37 76.66
119.10 258.66 57,84 4 |0 17 2796.6 -16.42 112,47
MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMIN4TION ACCURACY
,T_T 6473.7 SGR 407.3 SG3 539,4 57 3597.7 SR 388.3 SS 1620.2
RRT .2471 _ .2408 RTF .9885 CRT .8779 CRS -.8503 CST -.9985
6486.5 1_3 -.0045 R13 .9885 LSA 5959.4 HSA L:_35.l SSA 12.9
5G1 6474.5 5G2 394.6 THA .89 EL] 36_3,8 EL2 185.1 ALF 5.43
LAUNCH 0AE DEC 8 1968 FLIGHT TIME 21_,00 ARRIVAL DATE JUL 8 1969
hELIOCENTRIC CONIC
RL 147.35 LAL -.0_
RP 108.84 LAP -3.39
RC 1Z9.481GL 18.11
PLANETC_ENTRIC CCNIC
C3 27.157 VHL 5.211
LNC_ A_4TH LN(H TIME
74.79 0 19 2
1D5._1 4 16 49
74.79 0 19
105.21 4 16 49
110.00 6 22 43
110.OO 3 12 18
DISTANCE 585.895
L(_,. 75.97 VL 27,627 GAL 7.87 AZL 86.61 PICA 266.24 SHA 127.83 ECC .Z0394 IN(: 3.5926 Vl 30.237
LOP 342.21 VP 37.424 GAP 8.12 AZP 90.22 TAL 145.71 TAP 51.96 RCA 101.76 APO 155,9(:] V2 34,818
GP .16 ZAL 39.81 2AP 1_7.fl8 ETS 1.46 Z/_ 123,60 ETE 17H.62 7AC 98.91E_C 166.65 CLP-157.58
DLA 31.84 RAL 30.85 RA0 6568.| VEL 12.187 PTH 2.J9 VHP 5.851 0P_ -.96 RAP 5.49 EC( 1.4469
L-I TIME INJ LAT INJ LONG INJ RT A,,_ INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
3992.14 -19.84 167.09 265.35 64.57 I 25 54 3392.1 -23.10 159.65
3_29.80 -19.H3 J10.65 _;_5.34 64.56 5 10 39 2629.8 -23.09 103.22
3992.14 -19.84 167.O9 265.35 64,57 1 25 34 3392.1 -23.10 159.65
3229.B0 -19.83 110.63 265.34 64.56 5 I0 39 2629.8 -23.09 103._2
2839.66 o29.15 84.87 _6_.49 71.31 7 I0 3 2239.7 -31.42 76.40
34_O.27 -11.03 1213.94 _60,_O 57.44 4 9 28 2830.3 -15.25 114.38
ORBIT DETERMINATION ACCURACY
ST 3597.2 SR 397.1 SS 1551.6
CRT .8760 CRS -.8487 CST -.9985
LSA 3932.1MSA 208.5 SSA J2.9
EL! 5614.0 EL2 190.6 ALF 5.54
OIFFE_NTIAL CORRECTIONS
TOE 2.9394 TRA 4.0647 TC3-2.1297 BAU .7739
RDE .3607 RRA -.0494 RC3 .0908 FAU .03456
FOIE 2.4_ FRA 3.8500 rC3-1.1016 8SP 21264
_E 2.9614 BRA 4.0650 BC3 2.1316 FSP -1810
MID-COURSE £XECUTJC_ ACCURACY
S&T 6561.1 SCaR 412,7 S_3 498.8
RRT .2716 RRF .2669 RTF .98_0
SG_ 6574.1R_3 -.0025 R|3 .98eO
S(;1 6562.1 S,G2 397.1 THA .98
437
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4 1968-69)
LAUNCH DATE DEC 8 1968
HELIOCENTR|C CONIC
RL 147.35 LAL -.00
RP |O8.82 LAP -3.39
RC 131.823 GL 17.49
PLANE TOCENTRI C CONED
C3 28.957 VHL 5.38J
LNCH AZHTH LNCH Trl_
75.47 0 28 11
IO4.53 4 16 33
75.47 0 28 11
104.53 4 16 33
lID.DO 6 32 55
110.00 3 11 0
FLIGHT TIRE 214.00 ARRIVAL CATE JUL 10 1969
DISTANCE 591.655
LOL 75.97 VL 27.608 GAL 6.27 AZL 86.61HCA 269.41 ,_A 127.70 ECC .20936 INC 3.3939 Vl 30.237
LOP 345.38 VP 37.417 GAP 8.62 AZP 90.04 TAL 144.90 TAP 54.31 RCA 100.97 APO 154.44 VZ 34.825
GP .16 ZAL 38.86 Z4P 159.29 £TS 1.56 ZAE 122.93 ETE 178.63 ZAC 100.3? ETC 166.65 CLP-159.79
DL4 ]1.55 RAL 31.96 RA0 6568.2 VEL 12.261 PTH 2.21 VHP
L-I TIME IN! LAT IN! LONG |NJ RT ASC IN! AZHTH IN! TIME
3993.38 -I9.20 |66.96 267,42 64.48 I 34 44
3260.56 -19.19 112.66 267.42 64.46 5 l0 54
3993°38 -19.20 166.86 267.42 64.48 J ]4 44
3260.56 -19.19 112.66 267.42 64.46 5 10 54
2837.15 -29.21 84.70 271.86 7|.40 7 20 12
3464._ -9.76 122.8t 261.98 57.08 4 8 45
OIFFERI_NTIAL CCRRECTIONS NID-COURE E}(ECUT|ON ACCURACY
TOE 3.0039 TRA 4.3J65 TC3-2.0136 8AU .7BOZ SGT 6634.2 _ 417.] ,_3 461 .5
ROE .]798 RRA -.0417 RC] .0824 FAU .0304I RRT .2963 RRF .2928 RTF .9876
FOE 2.2807 FRA 3.7?67 FC] -.9090 8,SP 21599 ,%8 6647.3 R23 -.0OO9 R13 .9876
8DE 3.0278 BRA 4.3167 8C3 2,0152 FSP -1678 ,%1 6635.] ,%_ 398,5 THA 1.07
LAUNCH DATE DEC 8 1968 FLIGHT TIN£ 216.00
HEL|OCENTRIC CONIC OZSTANCE 597.363
RL 147.35 LAL -.OO LOL 75.97 VL 27.588 GAL 8.69 AZL 86,60 HCA 272.58 SMA
RP lO8.79 LAP -3.39 LOP 348.56 VP 37.410 GAP 9.|] AZP 89.85 TAL 144.08 TAP
RE 134.153 GL 16.87 GP .|5 ZAL 37.89 ZAP 160.93 ETS 1.66 ZAE 122.32 £TE
PLANETC_.ENTRIC CONIC
C3 30.979 VHL 5.566 0LA 3|.24 RAL 33.07 RAO 6568.2 VIEL |2.343 PTH 2.23 VHP
LNCH AZMTH LNCH TZNE L-_ TIME rNJ LAT IN| LONG rNJ RT ASC IN| AZHTH IN| TIME
76.22 0 37 49 399].97 -18.53 166.56 269.55 64.39 I 44 2]
103.78 4 15 48 329].81 -I8.52 ||4.84 269.54 64.]8 5 10 42
76.22 0 37 49 3993.97 -18.53 166.56 269.55 64.39 I 44 23
103.78 4 15 48 3293.81 -18.52 114.84 269.54 64,38 5 JO 42
110.OO 6 43 Z 2835.63 -29.24 84.59 274.29 7|.45 7 30 18
110.00 3 9 45 3500.15 -8.45 |24.70 263.7J 56.75 a 8 5
DIFFERENTIAL CCRRECTrONS NIO-CCUR._ EXECUTZCN ACCURAC¢
TOE 3.0687 TRA 4.5838 TC3-1.89|3 8AU .7839 ,%T 6698.4 S(,R 421.2 ,%] 427.6
ROE .3994 RRA -.0326 RC3 .0741 FAU .02657 RRT .3220 RRF .3195 RTF .9877
FOE 2,J391FRA 3.6173 FC3 -.7425 8SP 2lg(X_ SC_ 67JI.6 R23 .0006 R13 .9872
8oE 3.0946 8RA 4.5839 8C3 1.89"28 FSP -1556 .%! 6699.8 ,%2 398.7 THA 1.16
6.136 DPA -.36 RAP 6.82 ECC 1.4766








ST ]585,0 SR 404.7 SS 1485.3
CRT .8739 CRS -.8468 CST -.99_5
LSA 3895,7 HS4 211.7 SSA 12.8
EL1 3602.4 EL2 195.8 4LF 5.65
ARRIVAL DATE JUL IZ 1969
127.57 ECC .21524 INC 3.3953 Vl 30.237
56.66 RCA 100.11 4PO 155.03 V? 34._33
178.65 ZAC JOI.Sl ETC 166,66 CLP-160.93
6.436 0PA .27 RAP 8.22 ECC 1.5098








ST ]567.| SR 41J.4 SS 1423.9
CRT .87|8 CRS -.8449 CST -.9986
LSA 3856.7 HSA 214.7 SSA 12.7
ELI 3585.1 EL2 200.5 4LF 5.76
LAUNCH DATE DEC 8 1968 FL|GHT TIRE 2|8.00 ARRIVAL DATE JUL 14 1969
HELIOCENTRIC CONIC
RL 147.35 L4L -.O0
RP 108.77 LAP -3.38
RC 136.471 GL 1_.24
PLANETOCENTRIC CONIC
C3 33.?55 VHL 5.767
LNCH AZHTH LNCH TIME
77.04 0 48 3
I02.96 4 14 23
77.04 0 48 3
102.96 4 14 23
110.O0 6 53 4
110.00 3 8 32
DISTANCE 60].014
LOt. 75.97 VL ?7.568 G4L 9.16 4ZL 86.60 HC4 275.75 SM4 122,44 ECC .22162
LOP 351.73 VP 37.40] GAP 9.68 4ZP 89.66 TAL 143.25 TAP 59.00 RC4 99.20
GP .14 ZAL 36.9] ZAP |62.5! ETS 1.77 7AE I21.76 ETE 178.68 74C IO3.35
eL4 }0.92 RAL 34.18 RAD 6568.3 VEL 12.435 PTH ?.25 VHP 6.754 DP4 .92
L-I TIRE IN| LAT IN| LONG |NJ RT ASC [NJ 42"NTH INJ TIME F_ CST TIN
3993.44 -17.8] 166.17 272.7J 64.32 1 54 37 3393.4
3330.04 -17.82 117.21 271.7l 64.3! 5 9 53 2730.0
]993.44 -17.83 J66.17 271.7! 64.32 I 54 37 3393.4
3]30.04 -17.82 117.21 271.7I 64.31 5 9 5] 2730.0
2835,13 -29.25 84.56 276.77 71.47 7 40 19 2735.1
3536.36 -7.D9 126.63 265.48 56.47 4 7 29 2936.4
DIFFERENTIAL CORRECTIONS
TDE 3.1344 TRA 4.868| TC3-1.7642 8AU .7849
ROE .4!95 RRA -.0L:_I RC3 .O660 FAU .02302
FOE Z.OlJ5 FRA 3.5202 re3 -.5992 8SP 22169
BOE 3.1624 BRA 4.8681 8C3 1.7655 FSP -J445
INC 3.3967 V! 30.237
4PO 155.68 V2 34.841
ETC 166.65 CLP-162.51
RAP 9.67 ECC 1.5473








ST 3544,4 SR 4|6.8 55 1367.}
CRT .8696 CR5 -,8431 CST -.9986
LSA 3815.6 MSA 217.4 5SA 12.6
ELI 3562.9 EL2 204.8 4LF 5.86
MID-COURSE EXECUTION ACCURACY
,%T 6754.5 `%R 424,4 SG3 396,8
RRT .3484 R'Rr ,346_ RTF .9869
6767.8 R23 .0019 RJ3 .9869
$61 6756.1 SG2 397.8 TH4 I .26
LAUNCH DATE DEC 8 1968 FLIGHT TIME LP_O.O0 ARRIVAL CATE JUL 16 1969
HELIC(ENTRIC CONIC
RL 147.35 LAL -.00
RP 108.74 LAP -3.36
RE 138.775 GL 15.60
PLAN£TOCENTRIC CONIC
C3 35.825 VHL 5.985
LN04 AZNTH LNCH TIRE
77.95 0 58 59
102.05 4 12 IO
77.95 0 58 59
102.05 4 12 I0
110.00 7 2 59
!!O.OO 3 7 20
0ISTANC£ 608.600
LO,. 75.97 VL 27.548 GAL 9,66 AZL 86.60 HC4 278.92 SHA 127._ ECC .22855
LCP 354.91 VP 37.396 GAP 10.25 AZP 89.47 TAL 142.43 TAP 61 .35 RCA 98.21
GP .j4 ZAL ]5.98 ZAP I64.03 ETS I .88 ZAE 12|.24 ETE 178.71 ZAC 104,94
0LA _0.58 RAL 35.27 RAO 6568.4 VEL 12.538 PTH 2,27 VHP 7.090 CPA 1.59
L-I TIME IN! LAT IN! LONG IN! RT ASC IN! A]_ATH IN! TIRE PO CST TIN
3991.45 -17.10 165,65 273.93 64.25 2 5 30 3391.4
3369.61 -17,08 lJg.Sl 273.92 64.24 5 8 L:_ ?769.6
3991.45 -I7.lO 165.65 273.93 64.25 2 5 30 3391.4
3369.61 -17,08 J19.8| 273.92 64.24 5 8 20 2769.6
2835.62 -29.24 84.59 279.29 71.45 7 50 |5 2235.6
3573.43 -5.69 128.59 267._ 56.24 4 6 54 2973.4
DIFFERENTIAL CCRR_CTICNS
TOE 3.2015 TRA 5.17J3 TC3-1.6336 BAU .7829
ROE .4399 RRA -.0100 RC3 .0583 FAU .01972
r0E 1.8962 FRA 3.4349 rE3 -.4766 BSP 22402
_E 3.2316 8RA 5.1713 _C3 1.6147 FSP -1342
INC 3,3981 Vl 30.237
APO 156,40 V2 34.850
ETC 166.64 CLP-164.0)
RAP 11.17 ECC 1.5896








ST 3517,3 SR 42J.1 SS 1315.0
CRT .8673 CRS -.8413 CST -.9987
LSA 377?.2 HSA 219.7 SSA IZ.5
ELI 5536,3 EL2 _08.5 ALF 5.95
MIO-OOURSE EXECUTION ACCURACY
`%T 6802,8 56R 427.0 SC3 ]68.7
RRT .3754 _ .3745 RTF .9866
.%8 6816._ R"Z3 .1_3! R13 .9866
`%1 6804.7 ,%2 395.6 TH4 ! .35
438
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-693
LAUNCH CA TE DEC 9 1968 FLIGHT TIME 70.00 ARRIVAL CA TE FEB I7 1969
HELIOCENTRIC CONIC
RL 147.33 LAL °.00 LOt. 76.99 VL
RP 107.50 LAP 2.19 LOP 116.48 VP
RE 79.887 GL 3.09 GP .04 7AL
PLANETOCENTRI{ CONIC
C3 Z83.184 VHL 16o828
LNCH AZMTH LNCH TIME
90.00 5 52 33
90.O0 !9 50 3
1OO.O0 7 17 43
IOO.O0 21 7 34
110.00 8 34 41
IIO.O0 22 7 6
DIFFERENTIAL CGRK_CT|ONS
TDE -.8L:_3 TRA-2.0(305 TC3 -.1133 BAU .4313 ,
ROE-1.1872 RRA .5784 RC3 -.0123 FAU .01178
FDE .3723 FRA .7140 FC3 -.0360 BSP |976
E)OE 1.4430 DRA 2.0825 BE3 .1139 FSP -53
LAUNCH DATE DEC 9 1968
DISTANCE 132.466
16.736 GAL 25.17 AZL 86.56 MCA 39.54 SM4 87.22 ECC .754P§ INC 3.4364 VI 30.241
30.783 GAP -47.59 AZP 87.35 TAL 170.88 TAP 210.42 RCA 21.38 APO 153.07 V2 35.251
64.17 ZAP 32.59 ETS 179.06 ZAE 135.54 ETE 187.49 ZAC 64.58 ETC 163,22 CLP 32.59
DLA 7.93 RAL 10.61 RAO 6571.6 VEL 20,112 PTH 3.14 VHP 26.906 0PA -14.79 RAP 332.37 ECC 5.6605
L-I TIE INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIE 1_3 CST TEN INJ 2 LAT INJ 2 LONG
3029,92 -27.81 98.60 277.44 84.43 6 43 3 2429.9 -28.29 89.97
5177.46 25.81 231.68 269.43 77.93 21 16 21 4577,5 23.89 223.53
2755,24 -29.43 78,58 277.62 84.53 8 3 38 2155.2 -29.88 69,80
4927.37 27.41 212.90 269.05 77.57 22 29 42 4327.4 25.42 204.66
2514.37 -33.83 60,77 278.10 84.78 9 16 36 1914.4 -34.18 51.55
4741.00 31.71 197.62 267,91 76.51 23 26 7 4141.0 29.53 189.O9
MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY
.%T 834.4 SCaR 452.4 SG3 26.1 ST 347.4 SR 408.6 SS 340.9
RRT -.0215 RRF ,0189 RTF -.6276 CRT ,7087 _RS .7818 CST .9923
•%B 949,2 R23 .0002 R13 .6276 LSA 594.6 MSA 223.8 5SA 13.9
.%1 834.5 .SGZ 452.2 THA 179.06 ELI 497,0 EL_ 2(]l.5 ALF 51.47
FLIGHT TIME 72.O0 ARRIVAL DATE FEB 19 1969
HELIC(ENTRIC CONIC
RL 147.33 LAL -.00 LOL 76.99 VL
107.49 LAP 2.33 LOP 119.73 VP
RC 77.721 GL 3.41 GP .04 ZAL
PLAN[TOCENTRIC CONIC
C3 259.05_ VHL 16.095
LNCH AZMTH LNCH TIME
9O.OO 5 50 37
90.00 20 O 36
1OO.00 7 J6 12
100.00 21 J7 42
110,OO B 34 7
II0.00 22 16 16
OIFFER1ENTIAL CORRECTIONS
TOE -.8285 TRA-2.0206 TC3 -.1215 BAU .4236
ROE-1.1490 RRA .5561 RC3 -.0138 FAU .01184
FOE .3879 FRA .7408 FC3 -.0396 BSP 1977
#OK 1.4165 BRA Z.0957 BC3 .1223 FSP -57
DISTANCE 138.119
17.489 GAL 24.03 AZL 86.57 HCA 42.79 SMA 88.73 ECC .72778 INC 3.4317 VI 30.241
31.202 GAP -45.44 AZP 87,48 TAL 170.01 TAP 212.80 RCA 24.15 APO 153.30 V2 35,254
62.89 ZAP 31.O6 £TS 179.16 ZAE 135.65 ETE 197.95 ZAC 66.23 ETC 163.53 CLP 31.O6
OLA 8.72 RAL 11.69 RAO 6571.5 VEL 19.503 PTH 3.11VHP 25.897 DPA -J4.20 RAP 334.04 ECC 5,2633
L-I TIME INJ LAT JNJ LONG JNJ RT AS( INJ AZMTH INJ TIME I_O CST TIM INJ 2 LAT INJ 2 LCNG
_O44.05 -27.71 99.62 278.04 83.93 6 41 21 2444.0 -28.26 91.00
5140.50 25.26 229.11 269.36 76.76 21 26 16 4540.5 23.19 221.O5
2768.02 -29.35 79.52 278.23 84.04 8 2 21] 2168.0 -29.86 70.75
4891.77 26.86 210.39 268.93 76.36 22 39 13 4291.8 24.72 202.25
2524.21 -33.77 61.53 278.76 84.33 9 16 11 1924.2 -34.18 52,31
4708.34 31,17 195.23 _67.68 75.19 23 34 45 4108.3 28.82 186.8J
MID-COURSE E)(IECUTION ACCURACY CR81T DETERMINATION ACCURACY
.%T 877.3 _ 457.6 .%3 28.2 ST 367.1 SR 413.4 SS 357.2
RRT -.0191RRF .0176 RTF -.6465 CRT .7085 CRS .7828 CST .9922
.%B 989.4 R_3 -.0006 RI3 .6465 LSA 616.6 MSA 229,9 5SA 14.2
.%1 877.3 .%2 457.5 THA 179.22 EL1 511.7 £L2 209.3 ALF 49.77
LAUNCH 04TE DEC 9 1968 FLIGHT TIME 74,00 ARRIVAL OATE FEB 2( (969
HELIOCENTRIC CONIC DISTANCE 143.879
RL 147,33 LAL -.OO LOt.. 76.99 VL 18.195 GAL 22.95 ATL 86,57 HCA
RP 1D7.48 LAP 2.47 LOP 122.97 VP 31 .6(]5 G4P -43.40 AZP 87.62 TAL
RC 75.571 GL 3.73 GP .04 ZAL 61.66 ZAP 29.55 ETS 179.27 ZAE
PLANE TOCENTRIC CONIC
C3 237.085 VHL 15.398 CLA 9.50 RAL 12,72 RA0 6571.4 VEL 18.931PTH
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC
90.00 5 48 30 3057.36 -27.61 100.59 278.52
9(3.00 2'0 I0 55 5103.13 24.65 226.54 269.22
1OO.OO 7 14 31 2779.97 -29.26 80.40 278.74
IO(3,O0 21 27 35 4855.75 26.26 207.89 268.75
llO.OO 8 33 LP2 2533.20 -33.70 62.23 279.31
110.O0 22 25 13 4675.29 310.57 192.84 267.40
DIFFERENTIAL CORRECTIONS
TOE -.8029 TRA-2.0066 TO3 -.1244 BAU ,3974
ROE-I.1112 RRA .5328 RC3 -.0156 FAU .01209
FOE .3999 FRA .7642 FC3 -.0441 BSP 2794
#DE 1.3709 8RA 2.O761 8C3 .1254 FSP -69
46.04 SMA 90.25 ECC .70091 INC 3.4277 Vl 30,241
169.15 TAP 215.18 RCA 26.99 APO 153.50 V2 35.256
135.85 ETE 188,43 ZAC 67.90 ETC 163.83 CLP _9.55
3.07 VHP 24.922 DPA -13.60
INJ AZMTH INJ TIME PO CST TIM
83.46 6 39 2P 2457.4
75.61 21 35 58 4503.1
83.59 8 0 51 2180,0
75.18 22 48 31 4255.8
83.93 9 15 35 1933.2
73.9C] 23 43 8 4075.3
MID-COURSE EXECUTION ACCURACY
.%T 899.5 _ 462.3 .%3 30.4
RRT -.0245 RRF .0183 RTF -.6657
SGB 1011.4 R23 .O038 R13 .6657
SGI 899.6 .%2 462,1 THA 179.02
LAUNCH DATE DEC 9 1968 FLIGHT TIME 76.00
RAP 335.72 ECC 4.9018







ORBIT DE TERMINATION ACCURACY
ST 375.5 SR 417.9 SS 370.7
CRT .7002 CRS .7B26 CST .9909
LSA 630.2 MSA 235.9 SSA 14.2
ELI 518.6 EL2 216.0 ALF 49.35
ARRIVAL DATE FEB 23 1969
HELIOCEN7RIC CONIC DISTANCE 149.748
RL 147.33 LAL -.O0 LOL 76.99 VL 18.857 GAL 21,94 AZL 86.58 H(A 49.28 ,_A 91 .78 ECC .67438 INC 3,424J VI 30.241
RP IO7.48 LAP 2.59 LOP 126.22 VP 31.993 GAP -41.46 AZP 87.76 TAL 168,50 TAP 217.58 RCA 29.88 APO 153.67 V2 85.258
RC 73.439 GL 4.07 GP .O5 ZAL 60.49 ZAP 28.06 ETS 179.37 ZAE 136.13 ETE 1_.93 ZAC 69.60 ETC 164.11 CLP 28.06
PLANETOCENTRIC CONIC
C3 217.102 VHL 14.734 0LA IO.27 RAL 13.70 RAO 6571.2 V1E_L 18.396 P7H 3.04 VHP 23.981 DPA -12,98 RAP 337.41 ECC 4.5730
LNCH ATMTH LNCH TIME" L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM iNJ 2 LAT INJ 2 LONG
90.00 5 46 12 }069.96 -27.51 101.49 278.91 85.01 6 37 22 2470.0 -28.19 92.89
90,00 _ 21 2 5065.27 23._3 223.97 269.02 74.48 21 45 27 4465.3 21.63 216.09
1OO.OO 7 12 38 2791.18 -29.17 81.LP2 279.14 83.17 7 59 9 2191.2 -29.8J 72.47
IOO.GO 21 37 17 4819.28 25.60 Z05.38 268.52 74.01 22 57 36 4219.3 23.16 197.43
110.OO 8 32 27 2541.42 -33.64 62.86 279.75 83.56 9 14 49 1941.4 -34.17 53.66
110.OO _ 33 57 464|.BO 29.91 190.45 L_67.06 72,62 23 51 19 4041,8 27.24 182.28
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.815_ TRA-2.0_02 TC3 -.1334 8AU .3906 SGT 948.1 S(_ 466.2 SG3 32.9 ST 398.2 5R 421.6 SS 38_.1
ROE-1.O729 RRA .5100 RC3 -.0175 FAU .O1216 RRT -.OL;_)7 RRF' .0163 RTF -.6832 CRT .7013 CRS .7839 CST .9910
FOE .4166 FRA .7923 FC3 -.0485 BSP 2714 SC_ 1056.5 R23 .0023 R13 .683_ LSA 654.5 MSA 241.4 SSA 14.5
BOE 1.3476 BRA 2.0932 BC3 .1346 FSP -74 .%1 948.1 ,S_2 466,1 THA 179.23 ELI 535.1 EL2 223.7 ALF 47.32
439
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69_
LAUNCH CATE CEC 9 1968 FLIGHT TIME 78.(_] ARRIVAL CATE FEB 75 1969
HELIOfENTRIC CONIC
RL 147.33 LAL --00 LOt. 76.99 VL
RP I07.48 LAP 2.71 LOP 129.47 VP
RE 71,328 GL 4.41 GP .05 7AL
PLAN_T(XZENTRIC CONIC
C3 198.883 VHL 14.]03
LNO_ AZMTH LNC_ TIME
90.00 3 43 42
90.00 20 30 58
I0(3.00 7 I0 34
10(3.00 Zl 46 46
110.00 8 31ZI
llO,O0 22 42 _9
OlFrER£NTIAL CCRR£CTION5
TOE -.8224 TRA-2.0474 TC3 -.1417 BAU .3803
ROE-I.0347 RRA .4869 RC3 -.0196 FAU .01228
FOE .4331 FRA .8_3 rC3 -,0534 8S@ 277]
80E 1.3218 BRA _.]045 8C3 .1430 FSP -80
CISTANCE 155.715
19.477 GAL 20.98 AZL 86.58 HCA 52.53 SMA
32.363 GAP -39.62 AZP 87.9? TAL 167,46 T4P
59.36 ZAP ?6.60 ET$ ]79,49 IAE 136.51ETE
93.31ECC .64830 IN( 3.4?08 V! 30.?41
719.99 RC* 3?.82 APO ]53.81 v? 35.259
189.47 ZAC 71.37 ETC 164.30 CLP ?6.60
0LA 11.03 RAL 14.63 RA0 6511.1 VEL 17.894 PTH 3.00 VHP 73.071 0PA -17.34 RAP 339.17 ECC 4.2731
L-I TIME INJ LAT INJ LONG INJ RT A&( INJ A_MTH INJ TIME 1:40CST TIM INJ 2 L4 T INJ 2 LONG
3081.82 -27.41 107.35 279.18 82.59 6 35 3 2481.8 -28.15 93.76
5026.88 23.26 221.39 ?68.77 73.39 21 54 45 44?6.9 20.77 213.60
78OI,63 -29,08 81.98 279.43 82.77 7 57 16 7201.6 -29.78 73.Z5
4782.31 24.88 20?.87 ?68.23 72.87 73 6 ?9 4182.3 22.30 195.02
Z§48.85 -33.58 63.44 280.07 83.22 9 13 50 1948.8 -34.16 54.24
4607.86 29._0 188,07 ?66.67 71.58 ?3 59 17 4007.9 ?6.38 ]80.0?
MIO-CCUR.E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
._.T 994.8 _ 469.5 S.63 35.5 ST 420.0 5R 424.7 SS 405.4
RRT -.0177 RRF _0143 RTF -.7002 CRT .7013 CRS .7850 CST .9908
llO0.O I;_3 .0016 RI3 .7002 LSA 678.4 MSA 246.5 SSA 14.7
SGI 994.8 $42 469.4 THA 179,38 ELI 550.9 EL2 230.8 ALF 45.45
LAUNCH DATE 0EC 9 1968 FLIGHT TII,_ 80.00 ARRIVAL DATE FEB 27 1969
P_LIO(ENTRIC CONIC OIS7ANCE 161.772
RL 147.33 LAL -.00 LOL 76.99 VL 20.060 GAL 20.06 A5'L 86.58 H(A 55.78 SMA 94.85 ECC .62273 IN( 3.4178 Vl 30.241
RP 107.48 LAP 2.83 LOP 137.72 VP 3_.717 GAP -37.86 A5'P 88.08 TAL 166.64 TAP ??2.4? RCA 35.78 APO 153.91 V2 35.259
RE 69.241 GL 4.77 GP .05 ZAL 58.30 ZAP 25.15 ET5 179.60 ZAE ! 36.98 ETE 190.04 ZAC 73.06 ETC 164.65 CLP 25.15
PLAN£TCK_ENTRIC CONIC
C3 182.257 VHL 13.5OO OLA 11.78 RAL |5.51 RA0 6571.0 VEL 17.424 PTH 2.96 VHP 72.191 0PA -J1.68 RAP 340.83 ECC 3.9995
LI_ A_'MTH LN_H TIME L-I TIME INJ LAT INJ _ INJ RT A,SC INJ AZIWTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG
90.00 5 40 58 309_.99 -27.31 lO}.15 279.35 87.20 6 32 31 ?493.0 -28.11 94.57
90.O0 20 40 43 4987.94 ?2.48 218.80 ?68.47 77.32 2? 3 50 4387.9 19.85 211,11
1OO.00 7 8 18 2811.36 -29,00 82.69 279.61 82.41 7 55 9 2211.4 -29.75 73,97
1013.00 21 56 4 4744.80 24.10 200.35 ?67.89 7J.77 23 |5 9 4144.8 21.39 197.61
II0.00 8 30 4 2555.50 -33.53 63.95 780.29 8?.92 9 12 39 1955.5 -34.15 54.76
110.00 LP2 5(3 48 4573.43 28.42 J85.69 266.23 70.J6 24 7 ] 3973.4 25.46 177.77
DIFFERENTIAL CORRECTIONS MIO-OCXARSIE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY
r0E -.8259 TRA-2.0601 TC3 -.1492 BAU .3675 .._,T 1040.6 56R 472.0 SG} 38.4 ST 441 .4 SR 427.3 55 42Z.8
ROE -.9967 RRA .4637 RE3 -.0718 FAU .01744 RRT -.0154 RRF .0173 RTr -.7166 CRT .7006 CRS .7862 CST .9905
FOE .4498 _RA .8484 rC3 -.0591 BSP 2928 $68 114_.7 R_3 .0016 R13 .7166 LSA 702.0 MSA 251.2 554 i4.9
BOE 1.2944 8RA 2.1116 803 .1508 FSP -87 5{,1 1040.7 $67 472.0 THA 179,50 ELI 566.5 EL2 237,5 ALF 43.68
LAUNCH 0ATE CEC 9 1968 FLIGHT TIME 87,00 ARRIVAL CATE MAR 1 1969
HELIOfENTRIE CONIC OlSTANCE 167.914
RL 147.33 LAL -.OO LOL ?6.99 VL ?0.606 G4L 19.19 AZL 86.58 HCA 59.03 SMA 96.38 ECC .59775 INC 3.4150 Vl 30.241
RP 107.48 LAP 2.93 LOP 135.97 VP 33.054 GAP -36.19 AZP 88.24 TAL 165.83 TAP 224.86 RCA 38.77 APO 153.99 V2 35.258
RC 67,184 GL 5.15 GP .05 ZAL 57.?9 ?AP 23.7] ET5 179.77 ZAE 137.55 ETE ]90.65 IAC 74.81ETC 164,fl7 CLP 23,71
PLAN([TOfKNTRIf CONIC
C3 167.076 VHL 12.926 DLA 17.57 RAL 16.34 RA0 6570.8 VEL 16.982 PTH ?.97 VMP 71.339 DP4 -]l.O0 RAP 342.54 ECC 3.7497
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_?MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LC)NG
90.00 5 38 ] 3103.51 -27._1 103.90 779.4I 81.84 6 ?9 45 2503.5 -28.06 95,34
90.00 ,20 50 17 4948,39 21.64 216.20 768.11 71.78 Z? 17 45 4348,4 18.89 Z08.61
1OO.OO 7 5 48 2870.41 -28.97 83.35 ?79.68 8Z.07 7 5? 49 ??20.4 -29.71 74.64
I00,00 ?2 5 11 4706.73 23.77 197.83 ?67,50 70.69 23 ?3 38 4106.7 20.4? 190.19
110.O0 8 28 34 2561.47 -33.48 64.40 ?80.39 87.66 9 11 16 1961.4 -34.13 55.22
II0.00 22 58 54 4538.49 27.59 183.31 265.74 68.97 24 14 33 3938.5 24.48 J75.52
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TDE -.8279 TRA-?,0702 TC3 -.1564 8AU .3534 ._vT 1087.1 ,_,,R 473.9 SC3 41.4 ST 463,0 SR 429.2 SS 440.7
ROE -.9588 RRA .4405 RC3 -.0247 FAU .01263 RRT -.OlSl RRr .0100 RTF -.7325 CRT .6998 CRS .7874 CST .990_
FOE .4669 FRA ,8770 FC3 -.0654 BSP 3129 SG8 1185.8 R*'23 .(]018 R13 .7325 LSA 726.1 MSA 255.5 5SA ]5.0
80E 1.2668 8RA ?.1165 BC3 .1587 F:_P -_ S(,I 1087.1 .S/.,2 473.8 THA 179.60 ELI 58?.4 EL2 ?43.7 ALF 41.91
LAUNCH GATE DEC 9 1968 FLIGHT TIME 84.00 ARRIVAL OATE MAR 3 1969
H£LI(XENTRIC CONIC
RL 147.33 LAL -.O0
RP 107.48 LAP 3.02
RC 65.159 GL 5.53
PLANETOCENTRIC CONIC
C3 153,2'08 VHL I?.378 OLA 13.26 RAL
LNO'4 AZMTH LNCH TIME L-I TIME INJ LAT
90.00 5 34 _ 3113.43 -27.11
90.00 20 59 4? 4908._ 20.74
100.00 7 3 5 2878.81 -28,84
I430.00 ?Z 14 8 4668.06 22._
110.00 8 26 52 2566.6? -33.43
110.00 ?3 6 50 4503.01 26.70
DIFFERENTIAL CORRECTIONS
TOE -.8_k_2 TRA-2.0793 TC3 -.1632 8AU .3388
RDE -.9211 RRA .4174 RE3 -.0268 FAU .01285
FOE .4847 FRA .9062 rE3 -.0726 BS,P 3336
802 1.2400 8RA ?.]207 BC3 .1654 FSP -105
DISTANCE 174.136
LOL 76.99 VL 21.I18 GAL 18,35 AZL 86.59 HfA 62.28 SMA
LOP 139.27 VP 33.374 GAP -34,59 AZP 88.41 TAL 165.05 TAP
GP ,05 7AL 56.33 ZAP LP'Z.30 ETS 179,84 ZAE 138.23 ETE
97.90 ECC .57343 INC 3,4124 Vl 3{'I.Z41
227,3? RCA 41.76 APO 154,03 V? 35.257
191.29 ZAC 76.58 ETC 165.09 CLP 22.30
17.12 RAO 6370.7 VEL 16.569 PTH 2.88 VHP _J.515 OPA -10,31 RAP 344.77 ECC 3.5214
[NJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG
104.61 ?79.36 81.50 6 26 43 2513,4 -28.0J 96.06
213.60 267.70 70,28 22 21 30 4308.2 ]7.86 206.11
83.96 279.64 81.76 7 50 14 2228,8 -79.67 75.26
195,30 267.05 69,65 23 31 56 4068.1 19.40 187.77
64.80 280.39 82.43 9 9 39 ]966.6 -34,17 55,63
180.93 265.20 67.82 24 71 53 3903.0 Z3.46 173.27
MIO-COU_E EXECUTION ACCURACY ORBIT _ETERMINATION 4CCUR_CY
S_T 1135.? S/,,R 475.0 S/_3 44.8 ST 485.6 SR 430.5 SS 459.1
RRT -.0104 _ °0073 RTF -.7477 CR7 .6994 CRS .7888 CST .9899
$6_ I730.6 R'73 ,(]021 R13 .7477 LSA 751.3 MSA 259.3 SSA 15.?
SCJ 1135,2 S(;? 474.9 THA 179.70 ELl 599,1 EL2 ?49.4 ALF 40.10
44[3
JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 4. 1968-69
LAUNCH DATE DEC 9 1968 FLIGHT TIME 86.00 ARRIVAL DATE MAR 5 1969
HELIOCENTRIC CONIC
RL ]47.33 LAL -.O0 LL_ 76.99 VL
RP lO7.49 LAP 3.]0 LOP 142.47 VP
RE 63.173 GL 5.93 GP ".05 ?AL
PLANETOCENTRIC CONIC
C3 |40.534 VHL 1|.8§5 CLA
LNCH AZMTH LNCH TIN? L-I TIME
90.00 5 3l _3 3122.8Z
90.00 ?J 8 58 4867.34
100.00 7 O 7 7836.6Z
IOO.OO 22 22 55 4628.78
liD.D0 8 24 58 2571.]6
110.00 23 t4 34 4467.00
DIFFERENTIAL CORRECTIONS
TOE -.8355 TRA-2.0897 TC3 -.|706 BAU .3255
ROE -.8836 RRA .394A RE3 -.0296 FAU .01308
FOE .5038 FRA .9}66 FC3 -.0806 BSP 3480
BOE 1.2161 8RA 2.1266 8C3 .1732 FSP -115
01STANCE 180.432
21.598 GAL 17.55 ATL 86.59 HCA 65.52 SMA 99.40 ECC .5498J INC 3.4099 V! 3O.241
33.677 GAP -33.06 ATP 88.59 TAL 164.29 TAP 229,8| RCA 44.75 APO |54.05 V2 35.254
5fl,43 ZAP 20.69 ETS 179.96 ZAE ]39.02 ETE 191,99 ZAC 78.36 ETC 165.30 CLP 20.89
|3.98 RAL I7.65 RAO 6570.5 VEL 16,J82 PTH 2,84 VHP 19.7]6 DPA -9,61 RAP 346.00 ECC 3.3|28
IN] LAT IN] LONG IN] RT A,S_ IN] A_NTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
-27.02 105.28 279.20 81.I7 6 23 26 2522.8 -27.96 96.74
19.78 210.99 267.24 69.3I 22 30 6 4267.3 16.79 203.59
-28.76 84.53 279.50 81.47 7 47 24 2236.6 -29.64 75.84
21.42 ]92.77 266,56 68.64 23 40 4 4028.8 ]8.33 185.34
-33.39 65.I3 2_.78 82.22 9 7 49 J971.2 -34.1] 55.98
25.76 178.56 264.62 66.7l 24 29 1 3867.0 22.38 171.03
MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
,_T 1187.4 _ 475,3 S_3 48.4 $7 5]0.6 5R 43I.I SS 476.5
RRT -.0064 RRF .0040 RTF -.76_0 CRT .7000 CRS .7905 CST .9897
J279.0 R_] .0017 R|3 .762_ LSA 778.8 MSA 262.A SSA 15.4
S_| 1187.5 S(;2 475.3 THA J79.83 EL] 617.9 EL2 254.4 ALF 38.17
_AUNCH 0ATE DEC 9 J968 FLIGHT TIME 88,00 ARRIVAL 0ATE MAR 7 ]969
HELIOCENTRIC CONIC
RL 147.33 LAL -.00
RP 107.30 LAP 3.18
RC 61.Z31 GL 6.34
PLANET_ENTRIC CONIC
C3 |28.947 V14L 1|.355
LNO4 AZNTH LNCH TIME
90.00 5 27 40
90.00 2] 18 6
100.00 6 56 35
IOO.00 _ 3! 33
110.00 8 22 50
110.00 2] 22 7
DIFFERENTIAL CORRECTIONS
TO£ -.8386 TRA-2.Og_3
ROE -.8465 RRA .3717
FOE .5234 FRA .9675
BOE !.!916 6RA 2._290
DISTANCE 186.794
LOL 76.99 VL 22.049 GAL 16.79 AZL 86.59 HCA 68.77 SHA I00,89 ECC .57697 INC 3.4076 V] 3O.2AI
LOP 145.72 VP 33.965 GAP -31.60 AZP 88.76 TAL 163.55 TAP 232.32 RCA 47.73 APO J54.04 v2 35.251
GP .06 ZAL 54.58 ZAP 19.50 ETS 180.09 ZA£ 139.92 ETE 192,75 ZAC 60,]6 ETC 165.50 CLP 19.50
OLA 14.70 RAL







TC3 -.1770 8AU .3103
RE3 -.03Z6 FAU .01336
FC3 -.0897 8SP 3689
8C3 .1800 FSP -126
18.53 RA0 6570,4 VEL |5.8_ PTH 2.80 VHP 18.942 0PA -8.89 RAP 347.73 ECC 3.J22!
[NJ LONG INJ RT A._C [NJ AZ'NTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG
_,05.9"Z 278.94 80.87 6 J9 5? 2531,7 -27.91 97.39
208.37 266.73 68.39 22 38 32 4225,8 15.66 201.06
85.06 279.26 81.20 7 44 ]9 2243.9 -29.60 76.38
190.74 266.02 67.68 23 48 l 3988.8 17.21 18_.9!
65,45 280,06 82.05 9 5 45 1975,1 -34.09 56.29
176.21] 264.00 65.63 24 35 57 ]8]0.4 21.25 168.80
MI0-COURSIE EXECUTION kCCURACV ORBIT 0ETERMINATION ACCURACY
,%T 1239.5 SGR 474.9 5(,3 52.3 ST 535.5 SR 43].] SS 498.3
RRT -.0026 RRF" .0004 RTF -.77§8 CRT .7003 CRS .7922 CST .9895
1327.4 R?3 .00J9 RI3 .7758 LSA 806.5 MSA 264.9 SSA t5.5
S4;I 1239.5 SG2 474.9 THA 179.93 ELI 636.9 EL2 258.7 ALF 36.33
LAUNCH DATE DEC 9 1968
HELIOCENTRIC CONIC
RL 147.33 LAL -.DO
RP 107.5! LAP 3._4
RC 59.338 GL 6.77
PLANETCX:ENTRIC CONIC
C3 1]8.333 VHL I0.879
LNCH AZMTH LNCH TIME
90.OO 5 23 39
90.00 Z1 27 7
IOO.OO 6 53 26
IO0.OO Z2 40 Z
]10.00 8 20 27
110.00 23 29 3O
FLIGHT TIME 90.00 ARRIVAL DATE MAR 9 1969
DISTANCE 193.?18
LOL 76.99 VL 22.47] GAL 16.05 AZL 86.59 HCA 72.02 SMA ]02.35 ECC .50479
LOP 148.98 VP 34,237 GAP -30.J9 AZP 88,95 TAL 162.84 TAP 234.85 RCA 50.68
GP .06 Z_L 53.79 ZAP I8.tl ETS t80.22 ZAE ]40.94 ETE ]93.56 ZAC 8].96
INC 3.4053 V! 30.241
APO 154.01 v2 35.248
ETC ]65.68 CLP 18.1l
DLA IS.A1RAL 19.I6 RAO 6570.2 VEL I5.482 PTH 2.76 VMP ]8.]97 DPA -8.J6 RAP 349,46 ECC 2.9A7#
L-I TIME IN] LAT IN] LONG IN] RT AS(: IN] A1'MTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
3140.23 -26.83 106.52 278.58 80.58 6 16 O 2540.2 -27.86 98.0_
4783.50 17.68 Z05.73 266.18 67.51 22 _6 5_ 4383,5 I_.48 ]98.52
2850.7_ -_8.6] 85.55 278.91 80.95 7 40 57 2250.7 -29.57 76.88
4548.26 ]9.34 187.70 265.44 66.76 23 55 50 3948.3 ]6.03 ]80.A7
2§78.42 -33,32 65.70 279.74 81.90 9 3 26 ]978.4 -34.08 56.55
4393.31 23.69 J73.84 263.33 64.60 2A 42 43 3793.3 2_.07 166.56
DIFFERENTIAL CORRECTIONS MIO-COUR.E EXECUTION ACCURACY
TOE -.84|6 TRA-_.]O|O TC3 -.1828 _AU .2947 ._T 1293.1 5_R 473.7 5_3 56.5
ROE -.8099 RRk .3492 RE3 -.D358 FAU .0136_ RRT .0017 RRF -.0036 RTF -.7890
FOE .5441 FRk .9995 FC3 -.1000 BSP 3909 5_8 1377.1 1_3 -.0021 RI3 -.789(]
BOE I.I6P_ BRA _.1299 E_C_-.1862 FSP -|3_ S_I 1293.1 S_2 473.7 THA .04
L_L_CH D_TE DEC 9 1968 FLIGHT TiME 9"_.O0
HELIOCENTRIC CONIC DISTANCE 199.699
RL 147,33 LAL -.00 LOt. 76.99 VL LP?.867 GAL I5.35 AZL 86,60 MICA 75.26 .-_A 103,79 ECC .48345
RP 107.32 LAP 3.29 LOP I52.23 VP _4.494 GAP -_.84 AZP 89.13 TAL 162.I5 TAP 237.4| RCA 53.61
RC 57.501 GL 7.21 GP .06 ZAL 53.05 ZAP 16.73 ET5 IB0,36 7AE 142.09 ETE 194.46 ZAC 83.77
PLANETC_ENTRIC CONIC
C3 ]08.667 VHL 10.424 DLA 16.|! RAL 19.73 RAO 6570.1 VEL _5,166 PTH 2.7_ VHP 17.466 DPA -7.42
LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] tON(; IN] RT ASC IN] A1_ATH IN] TIME PO CST TIM
90.00 5 19 _l 3|48.43 -26.73 107.10 278.1| 80.30 6 |1 49 2548.4
90.00 _1 36 _ 4740,47 16.54 203.O9 265.59 66.68 22 55 3 4|40.5
100.OO 6 49 41 2857.13 -28.54 86.0_ 278.46 80.71 7 37 18 2257.1
IOO.OO 22 48 23 4507.00 18.21 185.16 264.82 65.88 24 3 30 3907.0
llO.O0 8 17 51 2581.26 -33.30 65.9_ 279.31 81.78 9 O 52 ]98].3
IJO.O0 23 36 43 4355.64 L_?,57 17J.49 _62,63 63.62 24 49 ]8 3755.6
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY
T_E -.8478 TRA-2.1070 TC3 -.|890 BAU .2B03 sr.,T J_SJ.J _ 471.7 S,G_ 61.J
ROE -.7736 RRA ._271RC_ -.O_gJ FAU .OIAOl RRT .0075 RRF -.D085 RTF -.801]
FDE .5665 FRA 1.0329 FC3 -.I]16 8SP 4066 S{_ 1431.0 R_3 -.0017 R|3 -.80]5
BOE 1.]477 BRA E.1322 Be3 .1930 F,_' -ISI SGI J351 .] .5_2 47| .7 THA .J7
ORBIT DETERMINATION ACCURACY
ST 561,4 SwR 430.3 SS 518.9
CRT .7Oil CRS .7942 CST .989Z
LSA 835,6 MSA _66.9 SSA ]5,6
EL1 657.0 EL2 262.Z ALF 34.50
ARRIVAL DATE MAR J] 1969
INC 3.4032 v] _._A!
APO I53.96 V2 35.2A3
ETC 165.85 CLP 16.73
RAP 351.J9 ECC 2.7884








ST 590.0 SR 428.9 SS 5A0.8
CRT .7029 CR$ .7965 CST .9893
LSA 867.4 MSA 268,1 SSA 15.8
EL1 679.6 EL2 264.8 ALF 3_.62
44]
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J
LAUNCH CATE CEC 9 J96_ FLIGHT TIE 94.00 ARRIVAL CATE MAR 13 1969
HELIOCENTRIC Cc'i_IC
RL 147.33 LAL -.00 LOL 76,99 VL
RP 107.54 LAP 3.33 LOP 15§,46 VP
RC 55.726 CL 7.67 GP .06 ZAL
PLANE TOCENTRIC CONIC
C3 99.811 VHL 9.991
LNCH AZHTH LNEH TIME
90.00 5 14 43
9(3.00 21 44 51
100.00 6 45 37
100.00 22 56 30
110.00 8 14 59
110.00 23 43 46
0 IFFERENTIAL CORRECTIONS
TOE -.8520 TRA-2.1088 T(3 -.1936 8AU .2645
RDE -.7380 RRA .3053 RC3 -.0427 FAU ,01440
FOE .5899 FRA I .0673 FC3 -.1249 8SP 4286
BOE 1.1272 ORA 2.1308 803 .1982 FSP -165
Cl STANCE 206.23!
23.?38 GAL 14.67 ATL 86.60 HCA 76.51 SMA 105.20 ECC ,46290 INC 3.4011 vl 30.74!
34.736 GAP -27.§5 AZP 89.32 TAL 161 .50 TAP 240.00 RCA 56.50 APO 153,89 V? 35.238
52.37 lAP 15.36 ETS 180.50 ZAE 143.36 ETE 195.44 ZAC 85.58 ETC 166.00 CLP 15,36
OLA |6,8J RAL 20.26 RAO 6569.9 VEL 14.871 P/H Z.6B VHP 16.767 0PA -6.67 RAP 35?.92 ECC 2.6426
L-] TIME INJ LAT |NJ LONG |NJ RT A,SC INJ AZNTH INJ TII_ PO CST TIM INJ 2 LAT INJ ? LONG
3156.40 -26.64 I07.67 277.55 80,03 6 7 19 ?556.4 -?7.75 99.18
4696.68 15.34 L_0.44 264.97 65.90 23 3 8 4096.7 11.96 193.39
2863.24 -28.47 86.46 277.91 80.49 7 33 _ 2263.2 -79.49 77,80
4465.0B 17.03 182.61 264.16 65.06 24 11 3 3865.1 13.53 175.57
2583.64 -33.27 66.10 278.78 81.67 8 58 3 1983.6 -34.07 56.95
4317.44 21.39 169.14 261.90 62.68 24 55 43 3717.4 17.56 162.11
MI0-C(X,WSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURAC Y
.%T 1408_7 S(,R 468.9 SG3 66.1 ST 618.5 SR 426.8 SS 563.3
RRT .0|_ _--:.01-_/8 RTF -.8|32 CRT .7048 ORS .7990 CST .98_9
1484.7 R_3 -.00|7 R13 -.8132 LSA 899.8 HSA 268,6 5SA 15.9
,.%1 1408.8 S_, 4_.8 THA .28 ELI 702.6 EL2 266.5 ALF 30.84
LAUNCH {:)ATE OEC 9 1968 FLIGHT TIME 96.O0 ARRIVAL DATE MAR 15 1969
HELIO(ENTRI( CONIC 0ISTANC£ 212.8(_
RL 147.33 LAL -.00 LCL 76.99 VL 23.586 GAL 14.02 AZL 86.60 H(A 81.75 SMA
RP 107.56 LAP 3._6 LOP 138.12 VP 34.964 GAP -26.]0 A2'P 89,5| TAL 160.87 TAP
RC 54.021 GL 8.14 GP .07 ZAL 51.75 ZAP 1_.99 ETS 180.65 ZAE 144.76 ETE
PLANE TOCENTRIC CONIC
C3 91.715 VHL 9._77 OLA 17.31 RAL 20.73 RA0 6569°8 VEL |4.597 PTH 2.65 VHP
LNCH AZMTH LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ RT AS_ INJ A2'HTH
90.00 5 9 44 3164.27 -26.33 108.23 276.89 79.77
90.00 21 53 3k5 4632.11 14.08 197.77 L_64.30 63.18
1OO.OO 6 41 15 2869.13 -28.41 86.88 277,86 80.;?8
1(30.00 23 4 46 4422.49 15.79 180.05 263.47 64.28
110.00 8 11 51 2585.65 -33.25 66.26 278.16 81.58
110.00 23 50 39 4R78.72 20.16 166.81 261,13 61.79
01FFERENT IAL CORRECTIONS MIO-OC_SIE
'roe -.85_4 TRA-2.1085 're3 -.1973 BAU .248_ .%7 1468,0
ROE -.70_9 RRA .2840 RC3 -.0464 FAU .01483 RRT .0196
FOE .6149 FRA I .1030 F'C3 -.|4OO BSP 4510 _ 1539.9
80£ I.I079 0RA 2.1276 8C3 ,2027 FSP -181 .%1 1468.0
106.57 ECC .44316 INC 3.3990 Vl 30.241
242.62 RCA 59.34 APO 153._0 v2 35.Z37
1_.53 ZAC 87.40 ETC 166.14 CLP 13.99
16.079 OPA -5.92 RAP 354.65 ECC ?,5094
INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
6 2 28 2364.3 -?7.69 99.75
23 II 8 4052.1 10.62 190.80
7 29 4 2269.1 -29.46 78._4
24 18 28 ]822.5 12.20 173.10
8 54 57 1985.7 -34.06 57.11
25 1 58 }678.7 16.24 159.89
ORBIT OETERMINATION ACCURACY
ST 648.2 SR 423.9 SS 587.0
CRT .7071 ORS .8017 C$T .9888
LSA 933.8 MSA 26_,5 SSA 16,0
ELl 726.9 EL2 267.3 4LF 29.13
£WECUTION ACCURACY
S_ 46_._ .%3 71.6
RRF -.0197 RTF -.8245
R"_3 -.0018 R13 -.8245
•_ 465.2 THA ,39
LAUNCH 0ATE CEC 9 1968 FLIGHT TINE 98,00 4RRIVAL GATE MAR 17 1969
HELIOCENTRIC CONIC
RL 147.33 L_L -,00
RP 107.58 L4P 3.38
RC 57.393 GL 8,63
PLANE TOCENTRIC CONIC
C3 84.316 WL 9.t_ CLA 18.19 RAL
LNCH AZMTH LNCH TIME L-I TIME INJ LAT
90.00 5 4 ?3 3172.14 -26.45
90.00 _2 2 18 4606.76 1_.77
100.00 6 36 33 2874.90 -28.34
10[3.00 23 12 49 4379.23 14.49
J10.00 8 8 27 2587.37 -33.24
110.00 O I 20 4239.52 18.89
CIFFERENTIAL CORR[CTIONS
TOE -.8610 TR_-2._061 're3 -.1998 OAU .2322
ROE -,6684 RRA .2633 RC3 -.0503 FAU .01531
FOE .6417 FRA 1.1403 FC3 -.1572 BSP 4742
" B0£ 1.0900 _A 2.1225 BC3 .2060 FSP -198
DISTANCE 719.427
LCL 76,99 VL 23.91_ GAL 13,40 AlL 86.60 HCA 84.99 SMA 107.91 ECC .42423 INC 3.3970 vz }O.ZAI
LOP 161.97 vP 35.178 GAP -25.10 AlP 89.70 TAL 160.28 TAP 245.28 RCA 62,13 APO 153,69 v2 35.226
GP .07 /AL 51.18 7AP 12.63 ETS 180.80 ZA£ 146.30 ErE 197.76 ZAC 89.22 ETC 166.26 CLP 1_,_3
21.15 RAG 6569.7 VEL 14.341 PTH 2.61 VHP i5.418 CP_ -5.16 RAP 356.37 _CC _.3d76
INJ LONG INJ RT ASC INJ _ZI, ITH INJ TIN[ P_ _ST TIM INJ _ L_T INJ ? LC_C
108.78 276.14 79.51 5 57 15 257_.1 -27.63 IOO.31
195.08 _63.61 64.51 ?3 19 5 4006.8 9.73 1_8.19
87.30 276.52 80.07 7 24 28 2274.9 -29.42 78.66
177.49 262.75 63.57 24 25 48 3779.2 10.83 170.62
66.39 277.45 81.51 8 51 35 1987.4 -34.05 57.24
164.49 ?60.34 60.96 1 11 59 3639.5 14.87 157.68
HIO-COURSE EXECUTION ACCURACY OROIT OETERMINATIC_ ACCURACY
S(,'r 1528.7 St.,R 460.9 SG3 77.5 ST E79.0 SR 420.3 SS 611._
RRT .0_66 _ -.0263 RTF -.8_52 CRT .7099 ORS .8047 CST .98_7
1596.6 R_3 -.0018 RI3 -.8352 LSA 969.6 MSA 267.6 5SA 16.1
S_I 1528.7 SG_ 460.7 THA -51 EL1 7-5_.5 EL2 _67.1 ALF ?7.47
LAUNCH 04TE OEC 9 1968 FLIGHT TIME 100.00 ARf_IVAL GATE MAR 19 1969
HELIOCENTRIC CONIC
RL 147.33 LAL -.00
RP 107.60 L_P 3.39
RE 50.852 GL 9.14
PLAN_TOCENTRIC CONIC
C3 77.556 VHL 8.807
LNCH AZHTH LNCH TIME
90.O0 4 58 38
gO.O0 _2 10 58
1130.00 6 31 31
IGO.O0 23 20 47
110.(30 8 4 46
I10.00 0 7 56
OISTANC£ L_26.080
LOL 76.99 VL 24.217 GAL 12.81 AZL 86.60 HCA 88.23 S,MA 109.22 ECC .40611 INC 3.3951 VI 3_.241
LOP 165.22 VP 35.379 GAP -23.95 A2"P 89.90 'r_L 159.73 T_P 247.96 RCA 64.86 APO 153.57 V_ _5,219
GP ,08 ZAL 50.67 ZAP II.26 ETS 180.97 ZAE 147,98 ETE 199.14 ZAC 91.03 ETC 166.37 CLP 1|._6
0LA 18.88 RAL 21.52 RA0 6569.5 V_L 14.103 PTH 2.57 VHP 14.777 OPA -4.39 RAP 358.09 ECC 2.2764
L-I T_ INJ L_T INJ LON6 INJ RT _S_ INJ AZNTH INJ TIME PC' CST TIN ]NJ 2 LAT INJ 2 LONG
3180.14 -26.35 109.35 275._0 79.24 5 51 39 2580.1 -27.57 100.89
4560.61 11.40 192.38 26_.89 63.90 23 26 58 3960.6 7.80 185.55
2880,66 -28.27 87.72 _75.70 79.86 7 19 31 2280.7 -29.38 79.09
4335,33 13.15 174.93 261.99 62.91 24 33 2 3735.3 9.41 IO8.13
2588.87 -33.22 66.50 276.65 81.44 8 47 55 1988.9 -34.05 57,36
4199.88 17.56 162.18 259.32 60.19 ! 17 56 3599.9 _3.46 155,47
MIO-COLMSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
..%T 1591.1 SGR 435.6 S(,3 84.0 ST 711.1 SR 416.0 SS 637.9
RRT .O346 RRF" -.0337 RTF -.8453 CRT .7133 ORS .8081 CST .9886
86_ 1655.1R"_3 -.0018 R13 -.8453 LSA 1007.3 MSA 266.0 5SA 16.1
.%1 1391.2 .%2 455.3 THA .62 ELI 779.8 EL2 265.9 ALF 25.88
OIFFCRENTIAL CORR£C'rlONS
70£ -.8662 'rR_-2.1019 TO3 -.2010 BAU .2159
ROE -,6347 RRA .2430 RC3 -.0543 FAU .01585
FOE .6706 FRA !.1794 FC3 -.1769 BS,P 4973
BOE 1.0739 ORA 2.1159 BE3 .2082 FSP -217
442
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69)
LAUNCH CATE DEC 9 1968 FLIGHT TIME 102.00 ARRIVAL CATE MAR Z! 1969
HELIOCENTRIC CONIC
RL 147.]3 LAL -.00
RP 107.62 LAP 3.]9
RE 49.4D5 GL 9.66
PLANE TOCENTRIC CONIC
C3 71.382 VHL 8.449
LI_H AZMTH LNCH TI_
90.00 4 52 29
90.00 Z2 19 37
1/30.00 6 26 6
IOO.OO Z] 28 41
II0.00 8 O 49
llO.O0 0 14 24
CISTANCE Z]2.765
LC¢ 76,99 VL 24,502 GAL |2.24 4ZL 86.6l HCA 91.47 S4HA |10.48 ECC .38879 INC ].39]l Vl ]0.241
LOP 168.47 VP ]5.567 GAP -22.8] AZP 90.09 TAL J§9.Z0 TAP 250.68 RCA 67.53 APE) 15].43 V2 35.2l!
GP .08 ZAL 50.22 ZAP 9.89 ETS |8|.J6 ZAE 149,79 ETE 200.72 ZAC 92.84 £TC 166.46 CLP 9.89
CLA 19.56 RAL 21.83 RAC 6569.4 VEL 13,883 PTH 2.53 VHP 14.156 OPA -].62 RaP 359.79 ECC 2.|74_
L-I TIE IN! LAT IN! LONG IN! RT AS( IN! 42'NTH IN! TIE PO CST TIN IN! 2 LAT IN! 2 LONG
3188.42 -26.24 109,93 274.37 78.97 5 45 37 2588,4 -27.50 101.49
4513.66 9,98 189.66 262,14 63.36 23 34 50 3913.7 6,33 182.89
2886.5} -28,20 88.14 274.79 79.65 7 14 13 2286.5 -29.34 79.52
4290.78 |1.75 172.36 261.22 62.32 24 40 12 3690,8 7.96 165.6]
2590.25 -33.21 66.61 275.76 81.38 8 43 58 1990.2 -34.04 57.47
4159.82 |6.19 ]59.88 258.67 59.47 I 23 44 3559.8 12.02 153.26
DIFFERENTIAL CORRECTIONS #IO-COURS£ EXECUTICN ACCURACY
TOE -.8720 TRA-2.0955 TC] -.2OO7 0AU .1995 `%T 1635.0 SGR 449.6 `%3 91.1
RO£ -.6018 RRA .2233 RE3 -.0583 FAU .01644 RRT .043§ RRF -.0419 RTF -.8549
FOE .7019 FRA 1.22134 FC3 -.J994 0SP 5L_8 SC_ 1715.0 R_3 -.00|0 RI3 -.0549
BOE 1.0595 BRA 2.1074 0C3 .2090 FSP -238 ,_1 1655.1 SG2 449.1 THA .73
LAUNO'I DATE OEC 9 1962J FLI_'_T TIME I04.00
H_LIOCENTRIC CONIC OISTANCE 239.477
RL I47.33 LAL -.0(3 LOL 76.99 VL 24.769 GAL 11.69 AZL 86.61
RP 107,65 LAP 3.38 LOP 171.71 VP 35.743 GAP -21.76 A2'P 90,28
RC 48,064 GL 10.19 GP .08 2AL 49.82 ZAP 8.51ETS 181.38
PLANETCX_ENTRIC CCNIC
C3 65.746 VHL 8.108 OLA 20.23 RAL 22.09 RAO 6569.Z VEL 13.678
LNCH AZHTH LNCH TIH£ L-I TIME INJ LAT INJ LONG INJ RT ASC
90.00 4 45 53 3197.13 -26,13 I10.54 273.37
90.OO _ 28 17 4465.88 8.51 186,9_ 261.38
1OO.00 6 _ 19 289"Z.63 -28.12 88.57 273.80
1(30.00 23 36 32 4245.61 10.31 169.76 260,42
110.00 7 56 32 2591,59 -33,19 66.71 274.80
IiO.O0 0 _ 44 4119.41 14.78 157.60 Z57.81
DIFFERENTIAL CCRRECTION5
TOE -.8777 TR_-2.0867 TC3 -.1985 OAU .1829
ROE -.5697 RRA .2043 RE3 -.0625 FAU .01710
FOE .7356 FRA 1.2636 FC3 -.2252 BSP 5454
8OE 1.0464 8RA 2.0966 BC3 .2081FSP -26|
OROIT 9ETERNINATION ACCURACY
ST 744.6 SR 411.0 SS 665.5
CRT .7175 CRS .8117 CST .9886
LSA 1047.2 NSA 263.6 SSA 16.2
ELI 808.6 EL2 263.6 ALF 24.36
ARRIVAL GATE MAR 23 J969
H(A 94.7I SNA Ill.70 ECC .37226 INC ].391! VI 30.24l
TAL 158.72 TAP 253.43 RCA 70.12 4P0 153.28 V2 35.202
ZAE 151.74 ET£ 202.56 Z4C 94.65 ETC 166,53 CLP 8.51
PTH 2.50 VHP J3.555 DPA -2.85 RAP 1.49 [CC 2.0820
IN! AZMTH IN! TIE PO CST TIN IN! 2 LAT IN! 2 LONG
78.68 5 39 IO 2597.1 -27.43 102.12
62.89 23 42 43 3865.9 4.81 180.20
79.43 7 8 31 2292.6 -29.30 79.97
61.79 24 47 10 3645.6 6.46 J63.11
81.32 8 39 44 1991.6 -34.04 57.57
58.82 I 29 24 3519.4 10.54 151.06
HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1719.8 SGR 44_.7 `%3 98.9 ST 779.1 SR 405.2 SS 694.7
RRT .0§33 RRF -.O5|1RTF -.8640 CRT .7220 CRS .8157 CST .9886
1775.9 RZ3 -.0018 R13 -.8640 L5A 1088.9 HSA 260.6 $84 16.3
•_1 ITL_'0.O _2 442.1 THA .84 ELI 838.7 £L2 260.5 ALF 22.92
L4UNCH OATE CEC 9 1968 FLIGHT TIHE 106.00 4RRIVAL C4TE MaR 25 1969
HELIOCENTRIC CONIC
RL |47.]] LAL -.O0
RP 107.68 LAP 3.36
RC 46.839 GL 10.74
PLANETOCENTRIC CONIC
C3 60.60] VHL 7.785
LNr_H 47MTH LNCH TIfd_
90.00 4 38 48
90.00 22 37 0
1OO.OO 6 14 7
lO0.OO 23 44 22
110.O0 7 51 57
110.00 0 26 57
0ISTANCE 246.211
LOL 76.99 VL 25.019 G4L 11.16 4ZL 86.61 HCA 97.95 SH4 112.88 ECC .35652 INC 3.389! vl 30.241
LOP !74.95 VP ]5.908 GAP -20.7] AZP 90.47 TAL 158.27 TAP 256.22 RCA 72.64 4PO !5].!] V2 35.194
GP .09 ZAL 49.48 ZAP 7.13 ETS 181.64 ZAE 153.81ETE 204.73 /AC 96.44 [TC 166.59 CLP 7.13
CL4 20.91RAL 22.29 RA0 6569.1VEL 13.489 PTH 2.47 VHP 12.972 OP4 -2.0g RaP 3.18 £CC 1.9974
L-I TIN_ IN! LAT IN! LONG IN! RT ASC IN! AZNTH IN! TIHE PO CST TIM IN! 2 L4T IN! 2 LONG
3206.44 -26.00 111,19 272.20 78.38 5 52 14 2606.4 -27,35 102.78
4417.25 6.99 184.I6 260.59 62.49 23 50 37 3817.3 3.25 177.47
2899.09 -28.04 89.04 272.74 79.20 7 2 26 2299.1 -29.25 80.44
4199.84 8,83 167.19 259.61 61.32 24 54 22 3599.8 4.93 160.57
2592.99 -33.18 66.82 273.76 81.26 8 35 JO 1993.0 -34.0] 57.68
4078.70 13.33 155.34 256.93 58.23 J 34 56 3478.7 9.0] 148.87
MID-COURSE £_CUTION ACCURACY OROIT OETERNINATION 4CCUR4Cv
SGT 1786.4 SC,,R 435.l `%3 107.4 ST 815.3 SR 398.8 SS 725.7
RRT .0642 RRF" -.0612 RTF -.8726 CRT ,7274 CRS .8200 CST .9887
5r_ 1838.7 R_3 -,0017 RI3 -.0726 LSA 1133.2 HSA 256.9 SSA 16.3
5(;1 1786.7 `%2 434.2 THA .95 ELl 870.7 EL2 256.] ALF 21.54
OIFFERENTIAL CCRRECTIONS
TOE -.8H45 TRA-2.0762 TC3 -,1945 BAU .1666
ROE -.5]85 RRA .1859 RC] -.0667 FAU .01784
FOE .7725 FRA 1.3094 FC3 -.2548 BSP 5691
BOE 1.0356 BRA 2.0846 BE3 .2056 FSP -286
LAUNCH CATE OEC 9 1968
HELIOCENTRIC CONIC
RL 147.33 LAL -.DO
RP 107.71 LAP 3.32
RE 45.742 GL 11.31
PLANETC_ENTRIC CONIC
C3 55,913 VHL 7.477
LNCH 4ZHTH LI_K_H TINE
90.00 4 31 12
90.00 22 45 49
IOO.OO 6 7 29
100.00 23 52 12
II0.00 7 47 4
110.00 O 33 3
OIFFERENTIAL CORRECTIONS
TDE -.8914 TR4-2.0633 TC3 -.1882 BAU .1503
ROE -.5083 _A .1681 RE3 -.0708 FAU .01865
FOE .8127 FRA 1.3579 FC3 -.2888 6SP 5934
_E 1.0261 (_qA 2.0702 8C3 .2010 FSP -314
FLIGHT TINE 108.00 ARRIVAL GATE HAR 27 1969
0ISTAI_£ 252.963
LCL 76.99 VL 25.232 GAL I0.66 AZL 86.61 t,,K:A 101.1_ SMA 114.02 ECC .34155 INC 3.3870 VI 30.241
LOP 178.19 VP 36.061 GAP -19.73 A2'P 90.66 TAL 157,86 TAP 259.05 RCA 75.08 4PO 152.96 V2 ]5.!84
GP .lO ZAL 49.L_ ZAP 5.73 ETS 181.98 ZAE 155,99 ETE L_07.]3 Z4C 98.22 ETC 166,63 CLP 5.73
OLA 21.57 RAL 22.44 RAO 6569.0 VEL 13.314 PTH 2.43 VHP 12.408 0PA -I .32 RAP 4.85 ECC 1.9202
L-I TINE IN! LAT IN! L01_ |NJ RT A,_ IN! AZNTH IN! TIi41_ PO CST TIN IN! 2 LA T IN! 2 LONG
3216.54 -25.86 i11.90 _71.12 78.05 5 24 48 2616.5 -27.25 10].51
4367.74 5,43 181,36 259.80 62.17 23 58 36 3767.7 1.66 174.71
2906.05 -27.95 89.54 271.60 78.95 6 55 55 2306.0 -29.19 80.95
4153.47 7.30 164.59 _58.78 60.93 25 I 26 3553.5 3.37 158.01
2594.53 -33,16 66.93 272.66 81.19 8 30 JP 1994.5 -34.02 57.80
4037.75 11,85 153.09 Z56.04 57.70 1 40 21 3437.8 7.50 I46.69
MIO-COURS_ EXECUTION ACCURACY ORBIT OETERtdINATION ACCURACY
`%T 1853.6 `%R 426.7 .%3 116.8 ST 852.5 5R 391.7 SS 758.5
RRT .0762 RRF -.0725 RTF -.8807 CRT .733] CRS .8246 CST .9888
,S_ 1902.1R_3 -.DOI6 RJ3 -.8807 LSA 1179.6 NSA 252.5 SSA 16.4
SGI 1853.9 .%2 425.4 THA 1.06 ELI 90].9 EkE 251.2 ALF 20.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH CATE GEE 9 1968 FLIGHT TINE |I0.00 ARRIVAL CAT[ MAR Z9 1969
HELIOCENTRIC CONI( 01STAN(E 259.730
RL 147.33 LAL -.00 LOL 76.99 VL 25.469 6AL 10.18 AZL 66.62 HCA 104.42 SMA 115.11 ECC .37733 INC 3.3850 VI 30.741
RP 107.74 LAP 3.28 LOP 181.43 VP 36.204 GAP -18.76 AZP 90.84 TAL 157.49 TAP 261.91RCA 77.43 APO 152.79 v2 35.174
RC 44.7_Z GL 1|.99 GP .10 ZAL 48.98 ZAP 4.32 ETS |82.49 ZAE ISH.Z5 ETE 210.50 ZAC 99.98 ETC 166.66 CLP 4.}Z
PLANETOCENTRIC CONIC
C3 31 .63S VHL 7.186 0LA 22.2] RAL 22.54 RAO 6568.9 VEL 13.153 PTH 2.40 VHP 11.862 0PA -.56 RAP 6.51 [CC 1.8498
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH iNJ TIME PO CST TIM INJ 2 LA T INJ 2 LCING
90.00 4 23 2 3227.64 -25.70 112.68 269.9(3 77.69 5 16 50 2627.6 -27.14 104.30
90.00 22 54 45 4317.30 3.82 178'53 259.O0 61.92 24 6 42 3717.3 .03 171.9_
1(30.O0 6 0 25 2913.66 -27.85 9(3.08 270.40 78.68 6 4H 59 2313.7 -79.13 81.51
1(30.O0 O ] 59 4106.52 5.74 161.98 257.94 60.61 1 12 25 3506.5 1.78 155.43
110.00 7 4! 51 2596.32 -33.14 67.07 271.50 81.11 8 25 7 1996.3 -34.02 57.94
110.O0 0 39 Z 3996.62 10.35 1.50.85 255.14 57.24 1 45 39 3396,6 5.96 144.51
01FFERENTIAL CORRECTIONS MIC-COUR.E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
T{)E -.eRgo TRA-2.0483 TC3 -.1795 BAU .1342 SGT ]g_l_ _4i7.5 S(,3 127.1 ST 891.1 SR 383.9 SS 793.6
ROE -.4789 RRA .1511 RC3 -.0748 FAU .01955 RRT .08_N5 _ -._ RTF -.8882 (RT .7399 CRS .8296 CST .9890
FOE .8568 FRA 1.4097 FC3 -.3278 8SP 6176 SGB 1966.6 R23 L'00IS RI3 -.8883 LSA 1228.7 MSA 247.4 SSA 16.4
BeE 1.0186 ORA 2.0539 BE3 .1945 FSP -344 ._W_I 1922.2 S&2 415.8 THA 1.17 ELI 938.8 EL2 245.1 ALF 19.03
LAUNCH DATE OEC 9 19(_1 FLIGHT TIME !1_,00 ARRIVAL OAT? MAR 31 1969
HELIOCENTRIC CONIC OISTANEE L_66.507
RL 147.33 LAL -.00 LOL 76.99 VL _5.672 GAL 9.73 AZL 86.62 HCA 107.65 ._WA 116.15 ECC .31386 INC 3.387_ Vl 30.241
RP 107.77 LAP 3.22 LOP I84.67 VP _.337 GAP -17.83 AZP 91.0_ TAL 157.16 TAP 264.81 RCA 79.70 APO J52.61 V2 35.164
RC 43.971 GL 12.48 GP .11 ZAL 48.81 ZAP 2.90 ETS 183.41 ZAE 160.56 ETE 214.47 ZAC 101.73 ETC 166.67 CLP 2.89
PLANETOCENTRIC CONIC
C3 47.744 VHL 6.910 OLA _.89 RAL 22.58 RAO 6568.8 VEL 13.004 PTH _.37 VHP 11.333 DPA .19 RAP 8.15 ECC 1.7857
LNCH ATNTH LNCH TIME L-I TIN_ INJ LAT INJ LCNG INJ RT ASC INJ A2'MTH INJ TIME PC) CST TIM INJ 2 LAT INJ _ LONG
90.00 4 14 16 3239.99 -25.52 113.53 268.61 77.30 5 8 16 2640.0 -27.02 105.19
90.OO 23 3 52 4265.85 2.16 175.65 258.19 61.76 24 14 58 3665.8 -1.63 169.O3
IOO.OO 5 32 52 2922.O7 -27.74 90.68 269.15 78.39 6 41 34 2322.1 -29.06 82.12
10(3.OO O 1! 53 4058.99 4.15 159.55 _57.09 60.37 1 19 32 3459.0 .17 152.82
110.OO 7 36 19 2598.44 -33.12 67.23 2?0.28 81.0_ 8 19 37 1998.4 -34.O1 58.10
110.(30 O 44 55 3955.39 8.82 148.64 254._2 56.84 1 50 51 3355.4 4.39 142.34
OIFFERENTIAL CCRI_E_CfI(_NS MIO-C(:I,M_WE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE -.9076 TRA-2.031_ TC3 -.1678 BAU .1183 _T 1990.7 _,R 407.6 S_3 138.5 ST 931.2 SR 375.4 SS 831.1
ROE -.4506 RR_ .1347 RC3 -.0787 FAU .OL_056 RRT .1045 RIRF' -.0989 RTF -.8954 CRT .7473 CRS .8350 CST .9892
FOE .9054 FRA 1.4651 FC3 -.3727 BSP 6411 _ _32.0 _3 -.0013 RJ3 -.8955 LSA 1280.7 MSA 241.7 5SA 16.4
BOE 1.0133 _A 2.0357 B(3 .1854 FS,o -378 .T_,! 1991.1 .T_2 405.3 THA 1.28 ELI 975.4 EL2 238.? ALF 17.87
LAUNCH {)ATE {)£C 9 1968 FLIGHT TIME 114,00 ARRIVAL CAT? APR 2 1969
HELIOCENTRIC CONIC DISTAN(£ 273.291
RL 147.33 LAL -.00 LOL 76.99 VL 25.861 GAL 9._9 AZL 86.62 HCA 110.88 SMA
RP 107.80 LAP 3.16 LOP 187.90 vP 36.460 GAP -16.93 AZP 91.21 TAL 156._7 T_P
RE 43.319 GL 13.08 GP .IZ 7AL 48.70 7AP 1.45 ETS 186.04 ?AE 162.87 ETE
PLANETO_ENTRIC CONIC
C3 44.199 VHL 6.648 CLA 2).54 RAL 22._8 RA_ 6568.7 VEL 12,867 PTH 2.34 VHP
LNCH A?MTH LNCH TIME L-|T_MIE INJ LAT INJ LONG
90.00 4 4 50 3253.86 -25.31 114,49
90.00 23 13 14 4213.25 .47 172.72
IO(3.00 5 44 49 _931.46 -27.61 91.35
10(3.00 0 19 52 4010.88 2.52 156.71
110.00 7 30 27 2600.97 -33.09 61.42
llO.OO O 50 43 3914,13 7.27 146.44
{)IFFERENTIAL CORRECTIONS
TOE -,9161 TRA-2.0119 T(3 -.1536 8AU .10_0
ROE -.4233 _A ,1190 RC3 -.0fl24 FAU .02167
FOE .9588 FRA 1.5245 FC3 -.4244 6SP 6646
BOE 1.0092 8R_ 2.0154 8C3 .1743 FSP -416
I17.15 ECC .30111 INC 3.3806 Vl 30.Z_I
267.75 RCA 81.88 APO 15_.43 V2 35.153
219.53 ?_C 103.45 ETC 166.66 CLP 1.45
10.822 0PA .94 RAP 9.77 ?CO 1.7274
INJ RT A,S_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
267._6 76.86 4 59 4 2653.9 -26.87 106.17
2fi7._8 61.69 24 23 27 3613.2 -3.32 166.09
267.83 78.06 6 33 41 2331.5 -_8.98 82.81
256._4 60.20 1 26 42 3410.9 -1.46 150.18
269.01 80.91 8 13 48 L_OI.O -34.00 58.30
253.]O 56.51 I 55 57 3314.1 2.82 140.I_
MIO-COURS_ EXECUTION'ACCURACY ORBIT 0ET£RMINATION ACCURACY
S_T 2059.6 _ 397.0 S_3 151.0 ST 972.3 SR 366,4 SS 871.I
RRT .1208 _ -.1142 RTF -.9021 CRT .7552 CRS .8407 CST .9894
s(,8 _097.5 R_3 -.E]O12 R13 -.9021 LSA 1335.1 MSA ?35.6 SSA 16.4
._,I _060._ ._ 394.0 THA 1.38 EL1 I013.1 EL2 230.5 ALF 16.78
LA_N_ {)ATE {)EC 9 1968 FLIGHT TIME I16.00 ARRIVAL CAT? APR 4 1969
HELIOCENTRIC CONIC
RL 147.33 LAL -.(30
RP 107.84 LAP 3.08
RE 42.834 GL 13.70
PLANETOCENTRIC CONIC
C3 40.974 VHL 6.401
LNCH AZMTH LN_H TIME L-I TIME INJ LAT
gO.DO 3 54 38 3269.60 -_5.06
90.00 23 _2 57 4159.32 -1._7
IOO.00 5 36 14 294_.00 -_7.46
10(3.00 0 27 58 3962.15 .87
llO.OO 7 24 16 2604.00 -33.06
110.00 O 56 25 _72.9"Z 5.72
OIFFERENTIAL CORRECTIONS
TOE -.9246 TRA-I.9877 TC3 -.1_37 _AU .0870
ROE -.39?0 R_A .I042 R(3 -.0_56 F_U .0_'291
FOE 1.0179 FRA 1.5886 FC3 -.4841 8SP 69_----------------o0
B0£ 1.0062 BRA 1,9904 BE3 .1588 FSP -458
OISTANEE 280,080
L(I. 76.99 VL 26.037 GAL 8.87 AZL 86.6_ H_A 114.11 .T_A 118.I0 ECC .2H906
LOP 191,13 VP _6.574 GAP -16.07 AZP 9i.38 T_L 156.62 TAP _70.73 RCA 83.96
GP .13 ZAL 4_.64 ZAP .13 ETS _8_.89 ZAE 165.09 ETE 226.14 ZAC 105.14
INC 3.3783 Vl 30.241
APO 152.24 V? 35.141
ETC 166.63 CLP -.03
OLA _4.18 R_L
INJ LONG INJ RT ASC INJ AI'MTH INJ TIME
115.58 265.66 76.37 4 49 7
169.71 256.59 61.71 _4 3_ 16
9_.09 266.47 77.69 6 25 16
154.03 255,39 60.12 1 34 0
67.66 _67.71 80.78 8 7 40
144._6 _5_,38 56.24 2 0 58
MIO-r._,E EXECUTION ACCURACY
S_T 2125.5 _ 385.7 SG3 164.9
RRT .1384 RRF -.1311RTF -.9089
Z160.2 _3 -.0011 R13 -.909q
5G1 21_6.? ,%2 381.8 THA 1.49
22.51 RAO 6568.6 VEL IZ.741 PTH 2.32 VHP 10.327 CPA 1.67 RAP 11 .36 ?CO 1.6743








ST 1013.5 SR 356.7 55 913.9
(RT .7639 CgS .8468 CST .9898
LS_ 1391.8 MSA 228.8 5SA 16.3
ELI I051.3 EL2 221.9 ALF 15.77
444
!
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH DATE CEC 9 ]968 FLIGHT TIE |18.00 ARRIVAL GATE APR 6 ]969
CISTANCE 286.870
LC¢ 76.99 VL 26.201 GAL 8.48 AZL 86.62 HCA J17.33 S_A 119.01 ECC .27770
LOP ]94.36 VP 36.679 GAP -15.23 AZP 91.55 TAL 156.42 TAP 273.75 RCA 85.96
GP .14 ?*L 48.64 TAP 1.54 ETS 356.28 ZAE 167.13 ETE 234.89 74{ 106.80
INE 3.3758 V] 30.241
APO 152.06 VZ 35.]29
ETC 166.59 CLP -1.53
HELIOCENTRIC CONIC
RL 147.33 LAL -.OO
RP 107.87 LAP 3.00
RC 42.524 GL 14,3_
PLAt_TOCENTRIC CONIC
C3 38.043 VHL 6.168 CLA 24.81RAL 22.40 RAG 656_.5 VEL 12.626 PTH 2.29 VHP 9.848 CPA 2.39 RAP 12.93 ECC 1.626!
LNCH 4ZHTH LNCH TIME L-Z TIE ]NJ LAT INJ LONG INJ RT ASC INJ A_,4TH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 3 43 34 3287.64 -24.77 J16.82 264.40 75.82 4 38 _! 2687.6 -26.48 108.57
90.00 23 33 8 4103.78 -3.06 166.61 255.8] 61.84 24 4J 31 3503.8 -6.81 159.93
]00.00 5 27 4 2953.90 -27.28 92.93 265.07 77.28 6 16 18 2353.9 -28.76 84.44
IOO.O0 0 36 14 3912.75 -.80 151.32 254.5§ 60.12 I 41 26 3312.8 -4.77 144.78
]10.OO 7 17 _6 2607.59 -33.02 67.93 266.36 P,O.6Z 8 I 13 2007.6 -33.96 58.82
]]0.00 1 2 2 383].83 4.16 142.10 251.46 56,04 Z 5 53 323].8 -.32 135.89
DIFFERENTIAL CCRR£CTJONS MIO-COURSC EXECUTION ACCURACY CRSIT CETERHINATION ACCURACY
TDE -.9346 TRA-1.9670 TC3 -.1138 BAU .0733 ._T 2196.8 SGR 373.7 SG3 180.4 ST 1057.6 5R 346.5 SS 959.9
ROE -.3718 RRA .0899 RE3 -.0885 FAU ,02429 RRT .1583 RRF -.|500 RTF -,9146 CRT .7728 CRS .8532 CST .9900
FOE 1,0835 FRA 1.6580 FC3 -.5528 BSP 7135 ,S_ L:_'_28,3 R_3 -.O0J0 R13 -.9146 LSA 1452.7 MSA 222.0 SSA ]6.2
BDE 1.OO59 BRA 1.9690 6C3 .1442 FSP -504 ,._,l 2197.6 SG2 368.9 THA 1.59 ELI 1092.4 EL2 212.9 ALF 14.78
LAL_CH GATE DEC 9 1968 FLIGHT TIE IL_O.O0 ARRIVAL OATE APR 8 1969
HELIOCENTRIC CONIC 0ISTANCE 293.658
RL ]47.33 LAL -.00 LOL 76.99 VL 26.353 GAL 8.10 AZL 86.63 HCA 120.55 SMA 119.87 E(( .26700
RP ]07.9] LAP 2.90 LOP 197,59 VP 36.777 GAP -14.41 AZP 91,72 TAL 156.25 TAP 276.80 R(A 87.86
RE 42.392 GL 14.96 GP .13 ZAL 48.6_ ZAP 3.07 ETS 358.75 ZAE 168.8l ETE 246.43 ZAE 108.43
PLANETOCENTR|C CONIC
C3 35.381 VHL 5.948 OLA 23.44 RAL ?2,24 RAO 6568.4 VEL 12.5L_0 PTH 2.27 VHP 9.385 0PA 3.10
LNC.H AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM
90.OO 3 31 28 3308.59 -24.41 118.25 262.88 75.19 4 26 36 2708.6
90.00 Z3 43 57 4046.17 -4.9! 163.18 255.05 62.08 24 51 23 3446.2
1OO.O0 5 17 18 _967.38 -27.08 93.88 263.62 76.83 6 6 45 2367.4
]00.00 0 44 43 _h_62.6I -2.50 148.57 253.72 60.L_O ! 49 6 3262.6
1]0.00 7 10 36 26Jl.8I -32.97 68.25 264.99 80.43 7 54 28 L_11.8
INE 3.3733 Vl 30,241
APO 151.87 V2 35.]]7
ET( 166.53 CLP -3.07
RAP 14.46 ECC 1.5_23






110.00 1 7 34 37gO.94 2.60
OIFFERENTIAL CORRECTIONS
TOE -.9443 TRA-I.9410 TO3 -.0_6 8AU .0600
ROE -.3476 RRA .0764 RE3 -.0909 FAg .O2584
FDE 1.1563 FRA 1.7333 FE3 -.6322 BSP 7377
80E 1.0062 BRA 1.9425 BE3 .1269 FSP -356
'LAUNCH DATE 0EC 9 1968
139.96 250.54 55.90 2 10 45
MI0-COI_SE EXECUTION ACCURACY
`%T 2263,9 S6R 361.2 .%3 197.5
RRT .1800 RRF -.1707 RTF -.9L_O_
`%B Z'29_.5 R23 -.0009 R13 -.9_0_
`%1 LP'264.8 `%_ 355.1 THA i.69
3190.9 -1.89 I33.76
ORBIT DETERMINATION ACCURACY
ST 1101.4 SR 335.7 SS I009.1
CRT .7825 CRS .8599 C57 .9904
LSA 1515.9 MSA 214.7 SSA 16.l
ELl 1133.4 £L2 _3.1ALF ]3.87
FLIGHT TIME 122.00 ARRIVAL C4TE 4PR 10 1969
HELIOCENTRIC CONIC 0ISTANCE _00.442
RL ]47.33 LAL -.00 LOL 76.99 VL 26.494 GAL 7.74 AZL 86.63 HCA 123.77 SHA 120.6_ ECC .25695
RP ]07.95 L_P 2.80 LOP 200.81 VP 36.866 GAP -13.63 AZP 91.88 TAL 156.12 TAP 279.89 RC4 89.67
RE 42.442 GL 15.59 GP .17 ZAL 48,78 ZAP 4.65 ETS 359.6_ ?AE 169.96 ETE 260.96 ?_c 110._1
PL_NETO_ENTR|C CONIC
C3 32.969 VHL 5.741 CLA _6.05 RAL 22.03 RAG 6568.3 VEL 12.423 PTH 2.24 VHP 8.938 CPA 3.79
LNCH AZMTH LNEH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN
90.00 3 18 5 3333.33 -23.97 119.93 261.31 74.46 4 13 38 2733.3
90.O0 23 55 40 3985.73 -6.82 159.97 254.32 62.45 25 _ 6 3385.7
100.00 5 6 50 2982.72 -26.83 94.96 262.14 76.31 5 56 33 2382.7
100.O0 0 53 32 3811.57 -4.22 145.76 252.90 60.38 I 57 3 3211.6
110.O0 7 3 49 2616.71 -32.92 68.62 263.60 80._2 7 47 25 2'016.7
INC 3.37O5 v] 30,241
APO 151.69 V2 35.105
ETC 166.46 CLP -4.65
RAP 15.95 ECC ].542S






I]0.OO 1 I3 2 3750.34 1.05 137.84 249.62 55.83 _ 15 33
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY
TDE -.9545 TRA-1.9137 TO3 -.0602 BAU .0487 SGT 23_O.3 S4T,R 348.1 SG3 _16.6
R_E -.3245 RRA .0636 RE3 -.09"26 FAU .02756 RRT .2040 RRF -.1937 RTF -.9254
F_E 1.2376 FRA 1.8156 FC3 -.7238 BSP 7598 SG8 2356.E R23 -.0008 R13 -.925_
B0E 1.0081 8RA 1.9J47 8(3 .1104 FSP -613 ,%1 2331.4 `%2 340,6 THA !.78
LAUNCH GATE DEC 9 1968 FLIGHT TIME |24.00
HELIOCENTRIC CONIC OISTANCE307.219
RL 147.33 LAL -.00 LOL 76.99 VL 26.625 GAL 7.41 AZL 86.63 H(A IE6.99 SHA 121.45 ECC .24752
RP 107.99 LAP 2.69 LOP 204.03 VP _.948 CAP -12.87 AZP 9_.03 TAL 156.02 TAP _83,02 RCA 91,39
RC 42.671 GL 16.Z3 GP .19 ZAL 48.91 ZAP 6.27 ETS .09 ZAE 170.39 ETE 277.44 ZAC 111.55
PLANETOCENTRIC CONIC
C3 30.773 VHL 5.547 OLA 26.65 RAL 21.78 RA_ 6_6_.2 V[L |_.335 PTH 2._2 VHP 8,S06 0PA 4.46
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO (ST TIM
90.00 3 2 59 3363.33 -_3.41 121.95 _59.67 73.59 3 59 2 2763.3
90.00 0 12 40 3921.11 -8.84 156.30 2fl3,66 6_.99 I 18 2 33_1.1
]00.OO 4 tiff 36 3(_O0.27 -?6.5fl 96.18 Z60.6_ 75.73 5 45 36 2400.3
]00.OO 1 _ 44 3759.41 -5.97 J42.87 252.11 60.66 2 5 24 3159.4
]10.OO 6 56 24 E622.32 -32.85 69.04 262.I8 79.98 7 40 6 2022.3
I]0.OO ! 18 L_6 3710.12 -.49 135.74 248.71 55.82 2_ 17 3110.1
GIFFERENTIAL CORRECTIONS MI0-COURSIE EXECUTION ACCURACY
TOE -.962_ TRA-I.8813 TC3 -.0E45 BAU .0397 5GT 2390.5 _ 334.4 `%3 237,7
ROE -._023 RRA .0fl16 RE3 -.0934 FAU .02953 RRT J_4 RRF -.2187 RTF -.9_6
FOE 1.3273 FRA 1.9042 FC3 -.8308 BSP 7880 `%8 2413.7 R23 -,0012 RJ3 -.9306
BOE 1.0084 8RA 1.8820 BE3 .0966 FSP -6@,0 `%1 2391.7 S_2 325.3 THA 1.87
3150.3 -3.44 131.63
ORBIT DETERMINATION 4CCURACY
ST 1146.3 SR 324.5 SS 1062.2
ERT .7928 CRS .8670 CST .990_
LSA 1582.5 MSA 207.2 SSA 16.O
ELI 1175.6 EL2 19_.9 ALF ]3.01
ARRIVAL GATE APR J2 1969
INC 3.3675 vl 30.241
APO 151.51 V2 35.092
ETC 166.37 ELP -6.27
RAP 17.41ECC 1,5065








ST 1188.5 5R 3J2.8 SS 1118.4
CRT .8032 CRS .8743 CST .99J1
LSA 1649.6 MSA 199.7 SSA 15.7
ELI 1215.4 EL2 182.2 ALF 12.21
445
JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 4. 1968-69,
LAUNCH 0ATE 0EC 9 1968 FLIGHT TIME I26.00 ARRIVAL GATE APR 14 1969
HELI(XENTRI{ (ONI(
RL 147.33 LAL -.00 LOL 76.99 VL
RP i08.0.3 LAP 2.57 LOP 207.25 VP
R( 43,078 GL 16,88 GP .20 ZAL
PLANE TOCENTRIC CONIC
C3 ?8.789 VHL 5.366
LNCH AZMTH LNCH TIME
90.00 ? 45 18
90.00 0 28 0
100.00 4 43 29
I630.00 I 12 31
110.00 6 48 42
|10.00 1 23 47
OlFFERIENTIAL CORRECTIONS
TOE -.9718 TRA-1.8497 TC3 .O117 BAU .0363
ROE -.2813 R_RA ,0402 R(3 -.0935 FAU .03169
roe 1.4289 FRA 2.0031 re3 -.953J BSP 8089
BOE 1.0117 _A 1.8501 8C3..0943 FSP -752
CISTANCE 313.987
26.746 GAL 7,09 AZL 86.64 HCA 130.21 SMA 122.17 ECC .73869 ]NC 3,3643 Vl 50.241
37,023 GAP -12.13 AlR 92.17 TAL 155.96 TAP 286.17 RCA 93.PI APO 151.33 V? }5.080
49.10 ZAP 7.95 ETS .36 ZAE 170.08 ETE 293.50 /AC 113.03 ETC 166.27 CLP -7.94
CLA 27.24 RAL 21.49 RA0 6568.2 VEL 12.254 PTH ?.20 VHP 8.089 CPA 5.10 RAP 18.81EEE |.4738
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PC) CST TIM IN/ ? LA T JNJ 2 LC_G
3401.48 -22.65 124.49 257.94 72.54 3 42 0 2801.5 -24.83 116.50
3849.55 -11.03 152.17 253.08 63.75 1 32 10 3?49.6 -14.47 145.19
3020.51 -26.20 97,59 259.07 75.06 5 33 50 2420.5 -77.99 89.74
3705.76 -7.75 139.88 251.35 61.04 2 14 16 ]105.8 -11.56 13].16
2688.67 -32.78 69.52 260.76 79.70 7 32 31 2028.7 -33.85 60.45
3670.36 -8.01 133.67 147._| 55.87 8 24 58 3070.4 -6,47 127.43
MI0-COURS£ EXECUTION ACCURACY OR61T CETERMINATION ACCURACY
SGT 2458.0 SGR 320.4 SG3 261.5 ST 1233.4 5R 300.7 SS 1179.9
RRT .2586 RRF -.2469 RTF -.9352 CRT .8144 CRS .8820 CST .9915
2472.8 R"_3 -.0012 R13 -.9352 LSA 1722.4 MSA 192.0 SSA 15.5
$61 2453.4 $62 309,3 THA 1.97 EL1 1257.9 EL2 171.1 ALF 11.45
LAUNCH DATE DEC 9 1_ FLIG_'IT TIME 188.00 ARRIVAL GATE APR J6 1969
H£LIO(ENTRIC CONIC
RL 147,33 LAL -,00
RP I08,D7 LAP 2,44
RC 43.658 GL 17.51
PLANET_ENTR/C CONIC
C3 26.992 VHL 5.195
LNCH A8'MTH LNCH TIME
90.00 2 22 40
90 _OO 0 48 0
100.00 4 _O 17
IO0.00 1 Z3 4
110.630 6 40 46
llO.O0 I 29 5
OIFFER1ENTI4L CORreCTION8
TOE -.9817 TRA-I.816§ TC3 .0505 8AU .0381
ROE -.2613 RRA .0895 RC3 -,0927 FAU .03410
FOE 1.5435 FRA 2.1185 FC3-1.0937 8SP 8273
BOE 1.0159 BRA 1.8167 BC3 .1055 FS_ -832
01STANEE 520.745
LOL 76.99 VL 26.858 6AL 6.79 4ZL 86.64 HCA 133.42 SMA IL_'Z.H5 ECC .23044 IN£ 3.3607 VJ 30.241
LOP 210.A6 VP 37.098 GAP -11.42 AIP 98.31 TAL 155.94 TAP 889.36 RCA 94.54 AFO 151.16 V2 35.067
6P .23 ZAL 49.38 ZAP 9.68 ETS .58 ZAE 169.19 ETE 307.09 lAG 114.44 ETC 166.15 CLP -9.68
DLA 27.80 RAL 21.16 RAO 6568.1 VEL 12.18! PTH 2,19 VHP 7,686 DPA 5.72 RAP L_0.16 ECC 1.4447
L-I TIHIE ]NJ LAT INJ LONG |NJ RT AS( INJ AZ)4TH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG
3455.51 -21.50 128,03 _56.04 71.12 3 _ 16 2855.5 -23.88 120.17
3763.4l -13.57 147.13 258.68 64.91 1 50 43 ]163.4 -16.84 139.98
3044,|4 -25,77 90,21 857,49 74,31 5 81 1 2444,1 -87,68 90.93
3650.02 -9.58 136.75 850.63 61.55 8 23 54 3050.0 -13.30 179.95
2635,78 -38,69 70,06 259,34 79,40 7 24 42 8035,8 -]3,81 61.O0
3631.14 -3,50 131.68 846.98 55.97 2 29 36 _31.1 -7.94 |25.]5
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
S.GT 8510,7 56R 306.0 S.G3 288.2 ST 1278.2 SR 288.3 SS 1246.4
RRT .8918 RRF -.8785 RTF -.9394 CRT ._Z60 CRS .8899 CST .9970
8589._ R23 -.0013 R13 -.9394 LSA 1799.0 MSA 184.3 55A 15.1
SGI 2518._ $68 2_.5 THA 2.06 ELl 1_00.5 EL? 159.7 ALF I0.77
LAUNCH DATE 0EC 9 1968 FLIGHT TIME 130,00 ARRIVAL CArE APR 18 1969
HELIO(ENTR|( CONI6 m--




26.961 GAL 6.50 AZL 86,64 HCA 136.63 ,94A I73.49 £CC .?7276 INC 3,3568 Vl 30._41
RP 108.11 LAP 2._ 37.155 GAP -10.73 AZP 97.44 TAL 155.95 TAP 797.58 RCA 95.98 APO 150.99 V2 35.053
RC 44.405 GL 18.14 49.57 ZAP 11.48 ETS .73 ZAE 167.95 ETE 317.64 7AC 115.79 ETC 166.07 CLP -{1.4_
PLAMETO(.ENTRIC CONIC
63 ?5.368 VHL 5.037 CLA
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ ATMTH
88.52 I 21 32 3634.09 -18.22 139.79 253.21 67.90
91.48 I 46 13 3554.10 -18.21 133_93 253.81 67.89
1063.00 4 15 39 3072.33 -25.24 101.14 255.86 73.43
100.00 1 34 47 3591.10 -11.47 133,40 249.96 62.20
110.00 6 32 37 2643.61 -32.59 70,65 257.92 79.06
110.O0 1 34 19 3591.58 -4.97 129.60 246.05 56.14
28.35 RAL 20.79 RAG 6568.0 VEL 12.114 PTH 2.1 7 VHP
_/FFERENTI:L CORR1ECTIONS ............ MI0:5_[_:UTION ACCURACY
TCE -.9905 TRA-I.7808 TC3 .0928 8AU .0440 SGT 2564.6 ,.qf,,,R 291.4 $443 318.1
ROE -.2422 RRA .0193 RC3 -.0_7 FAU .03681 RRT .3272 R'R$" -.3136 RTF -.9434
rOE 1.6719 FRA ?.2334 FC3-1.2563 8SP 8458 SG8 2561.1 F_3 -.0014 R13 -.9434
BOE 1.0197 BRA 1.7809 8C3 .1298 FS_ -923 $61 2566.4 568 275.1 THA 2.15
7.?98 CPA 6.32 RAP 21.45 ECC 1.4175
INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG
2 22 6 3034,1 -71.06 152.26
2 45 ?7 2954.1 -71.05 176.41
5 6 51 ?472.3 -77.27 92.93
2 34 38 7991.1 -15.10 176.49
7 16 40 2043.6 -]3,75 61.61
2 34 11 7992.6 -9.]8 I73.79
ORBIT DETERMINATION ACCURACY
Sf_132_6 _ 175.6 ss 131_,o
CRT .8380 CRS .8981 CST ,99_4
LSA 1878.3 MSA 176,8 SSA 14.7
ELl J34|.9 EL? 148.1ALF IO._4
LAUNCH OATE 0EC 9 1968 FLIGMT TIME 132.O0 ARRIVAL CATE APR _O 1969
HELIOCENTRIC CONIC
RL 147,33 LAL -.00
RP 108,15 LAP 2.16
RC 45.]O9 GL 18.77
PLANETOCENTRIC CONIC
C3 _3.901 VHL 4.L_q9
LNO4 AZMTH LNCH TIME
_4.07 0 439
95,93 2 21 27
100.00 3 58 54
iO0.O0 I 48 23
110.00 6 24 17
110.00 I 39 30
OIFFER£NTIAL CORRECTIONS
TOE -.9954 TRA-I .7406 TC3 .14L_3 8AU .0533
R'OE -.2240 RRA .009_ RC3 -.0875 FAU .03995
r_E 1.8148 FRA ?.]659 FC3-1.4470 BSP 8678
Bog 1.0203 _A 1.7406 8C3 .1668 FS_ -1028
DISTANCE 334.888
LOt. 76.99 VL 27.056 GAL 6.83 AZL 86.65 H_A |39.84 S_A 124.08 ECC .?I 561 INC 3.3523 vI 30.741
LOP 216.88 VP 37,2|1 GAP -10.06 AZP 98.56 7AL 155.99 TAP 295.83 RCA 97.33 APO 150.83 V? 35.04_
GP .29 ZAL 49.85 ZAP 13.36 ETS .84 ZAE 166.57 ETE 3_5.61 lAG 112.06 ETC 165.88 CLP -13.36
0LA 88.88 RAL _.40 RA_ 6568.0 VEL 18.O53 PTH 2.15 VHP 6,9?40PA 6.88 RAP 22.66 E(C 1.3934
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A_MTH INJ TIME PO CST TIM INJ Z LAT INJ ? LONG
373_51 -18.98 147.75 251.98 67.77 ! 45 27 3138.5 -21.78 140.19
34L_.39 -18.91 124.43 251.98 67.76 3 18 28 ?820.4 -21.76 116.87
3107.33 -24.54 I03._0 254.17 72.37 4 50 41 2507,3 -_6.77 95,38
3526.81 -13.48 J29.69 24g.39 63.06 2 47 10 ?926.8 -16,99 127.65
2652,14 -32.48 71,29 256.50 78.70 7 8 29 _52.1 -33.69 67.77
3554.76 -6.40 127.60 245._0 56.35 2 38 44 ?954.8 -10.78 121.75
MI0-COLMSE EXECUTION ACCURACY ORBIT OETERMINATICN ACCURACY
SBT 8609.1SBR 276.4 S(,3 351.5 ST 1359.9 SR 262.6 SS 1393.7
RRT .365B _ -.3519 RTF -.9472 CRT .8500 CRS .9065 CST .9977
$68 2623,7 R_3 -.OOLYZ RI3 -.947_ LSA 1957.5 MSA 169.8 55A 14.?
S_| 2611 .I 5G2 257.1 THA 2.24 ELI 1378.3 EL? J 36.5 ALF 9.41
=
446
JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4 1968-69
LAUNCH DATE [;EC 9 1968
HELIOCENTRIC CONIC
RL 147.33 LAL -.00
RP 108,19 LAP 2.01
RC 46.364 GL I9.37
PLANETOCENTRIC CONIC
C] Z2.578 VHL 4.7_
LN,CH AZNTH LNCH TIN(
Sl.81 0 73 Z2
98.19 2 37 54
IOO.OO 3 36 16
I00.OO Z 5 41
110.00 6 15 49
110.00 J 44 57
FLIGHT TIME 134.00 ARRIVAL [;ATE APR ?? 1969
OlSTANCE 340,939
LOt 76.99 VL 27.144 GAL 5.99 AZL 86.65 HCA 143.05 .944 174.63 [CC .20898 INC 3.3473 Vl 30.74l
LOP 2?0.09 VP 37.262 GAP -9.41 AZP 92.68 TAL 156.05 TAP 799.10 RCA 98.59 APO 150.68 V? 35.027
GP .33 ZAL 50.16 ZAP 15.33 ITS .97 7AE 165.19 ET£ 331.63 ZAC 118.74 ETC 165.73 CLP -15.32
CLA ?9.38 RAL I9.98 RAO 6567.9 VEL 11.998 PTH 2.14 VHP 6.564 0PA 7,41 RAP 23.79 [C( 1.37J6
L-I TII_ INJ LAT INJ LONG INJ RT A_ INJ AA_ATH INJ TIME FO CST TIN [NJ ? LAT INJ 2 LONG
3782.88 °19.60 151.31 250.78 67.66 I 76 ?5 3187.9 -22.46 143.77
3548.24 -19.58 119.40 Z50.77 67.65 3 35 42 7748.? -22.45 111.81
3154.9_ -23.52 I06.67 252.37 71.00 4 30 50 2554,9 -?5.90 98.68
3451.44 -15.76 125.25 ?48.98 64.27 3 3 J3 2851.4 -19.09 118.04
2661.31 -32.35 71.96 255.11 78.3I 7 0 ll 2061.3 -33.6? 6?.97
3517.81 -7.79 125.64 244.37 56,61 2 43 15 2917.8 -I?.13 119.24
0IFFERENTIAL CCRR[CTIONS NI0-COUR,_E EYdECUTION ACCURACY ORBIT OETERNINATION ACCURACY
T[;E-I.OOI8 TRA-I.7008 TC5 .1878 BAU .O620 SGT 2651.5 5GR 261.7 ,T_3 389.4 ST 1399.2 SR 249.5 SS 1477.1
RO£ -_2069 RRA .O00B RC5 -.0831 FAU .04537 RRT .4|05 RRF -.3957 RTF -.9505 CRT ,86Z6 CRS .915E CST .993l
FOE 1.9782 FRA 2.5:57 FC3-1.6629 BSP 8816 S_ 2664.4 R_ -.0026 RI3 -.9503 LSA 2043.3 NSA 167.9 SSA 13.6
BOE 1.0229 BRA 1.7001_ 8C3 ..'_O54 FSP -J143 51,1 2655.7 5G2 238.4 THA 2.34 ELI I415.8 EL2 174.7 ALF 8.8!




ARRIVAL CAT? APR 24 1969
RL 147.33 LAL -.O0
RP 108.23 LAP 1.86
RC 47.558 GL 19.96
PLANETC_ENTRIC CONIC
C3 21._fl _ 4.624
LNCH ATNTH LNCH TIME
80.10 O 8 23
99.90 2 49 24
IOO.OO 3 I 40
IOO.00 2 38 48
110.130 6 7 18
110.00 1 49 40
LOL 76.99 VL 27.224 GAL 5.75 A2'L
LOP 225.29 VP 37.308 GAP -8.78 AZP
GP .37 Z_. 50.48 ZAP I7.39 ETS
86.6£ I-1(_ 146.25 t_A I25.15 [CC .207_6 INC 3.3413 V] 30.741
9_.78 TAL 156.14 TAP ]02.39 RCA 99.76 APO I50.53 v2 35.013
.96 Z/_ J63.93 ETE 336.27 ZAC J19.37 ETC I65.57 CLP -17.39
OLA 29.86 RAL 19.54 RAO 6567.9 VEL 11.948 PTH 2.I3 VHP 6.718 CPA 7,91 RAP 74,_3 ECC 1.357D
L-I TIN? INJ LAT INJ LCNG INJ RT ASC INJ A2_4TH INJ TIME PC) CST TIM [NJ 2 LAT JNJ ? LONG
_J2.I4 -20.24 I53.76 249.60 67.57 I 11 56 3717.I -23.11 |46,14
329_.73 -20.23 I|5.57 249.59 67.56 3 44 17 2692.7 -73.10 107.95
3253.55 -21.I9 I13.07 250,00 68.41 3 55 54 2653.5 -23.93 105.35
3326.56 -I9.29 117.66 249.17 66.71 3 34 J5 27_6.6 -27.28 110.14
267I.O2 -32.LPZ 72.70 253.74 77.90 6 51 49 L:_7I.O -33.55 63.7?
3481.85 -9.13 I23.72 245.56 56.91 2 47 42 2881.9 -I3.42 117.26
OIFFERENTIAL CORR[CTION5
70£-1.OO37 TRA-I.65M TC3 .2_80 B_J ,0715
ROE -.1906 RRA -.0078 Re5 -.0772 F_U .04728
FOE 2.1614 FRA 2.68Z0 FC3-1.9142 8SP 8972
BOE 1.0217 _A 1.6568 BC3 .2502 FSP o!276
LAUNCH [;AT[ DEC 9 1968
HEL|C_ENTRIC CONIC
RL 147.33 LAL -.00
RP 108.27 LAP 1.69
RC 48._83 GL 20.53
PLAI_TOC_NTR]C CONIC
C3 20.312 VHL 4.507
LNCH AZNTH LNCH TIME
78.71 23 52 15
101.29 ? 58 3
7_.71 23 52 I5
IO1.29 2 5B 3
110.00 5 58 47
110.00 I 54 38
LOt 76.99 VL 27.298 GAL
LOP ?26.49 VP 37.350 GAP
GP .43 7AL 50.8? ?AP
OLA 30.3I RAL








T[;E-I.OOI7 TRA-I._91 TC3 .2902 BAU .0811
RoE -.1751 RRA -.0159 RC3 -.0698 FAU .05177
FOE 2.3666 FRA 2.8666 FC3-2.2067 85P 9115
B[;E 1.0169 8RA 1.60917 BC3 .2985 FS,P -J478
LAUNCH [;ATE OEC 9 1968
NIO-C.CURSE EXECUTION ACCURACY CRSIT [;ETERt41NATION ACCURACY
_T L_2.9 _ 246.9 SG3 43|.9 ST 1432.1 SR 236.2 SS 1565.9
RRT .4592 RRF -.4443 RTF -.9537 CRT .8752 CRS .9240 CST .9935
2694.2 R_3 -.0039 RI3 -.9537 LSA 2J79.3 HSA 156.6 SSA 12.8
_1 2685.3 S_2 2i9.2 THA ?.44 ELI 1447,0 EL2 JI3.1 ALF 8.Z6
FLIGHT TIME 13B.O0 ARRIVAL DATE APR 76 1969
DISTANCE 354.320
5.54 AZL 86.67 HCA I49.46 .9,t4
-8.|7 AZP 92.87 TAL 156._5 TAP
19.57 ETS .98 ZAE 167.83 ETE
175.67 ECC .1972l INC 3.3344 vl 30.24!
305.70 RCA IOO.B5 APO 150,39 v2 35.000
339.9_ ZAC I70.29 ETC J65,4! CLP -19.56
19.10 RA0 6567.8 VEL 11.903 PTH 2.12 VHP 5.886 0PA B.37 RAP 25.75 ECC 1.3343
INJ LONG INJ RT ASC INJ ATHTH INJ TIHE PO CST TIN INJ ? LAT INJ 2 LONG
I55.59 248.45 67.49 ?4 56 8 3733.I -23.77 147.94
112.44 248.44 67.48 3 5? 11 7647.1 -73.71 104.79
155,59 248.45 67.49 24 56 8 3233.I -23.7? J47.94
112,44 248.44 67.48 3 52 lI 7647.1 -23,71 104,79
73.45 252.39 77.48 6 43 ?8 208I.I -33,46 64.50
171.85 242.79 57.26 ? 5? 5 7847.1 -I4.66 115.32
HID-COURSE EXECUTION ACCURACY C_SIT DETERMINATION ACCURACY
SGT 270?.7 SGR 237.6 SG3 479.7 ST 1458.5 5R ???.8 SS 1660.3
RRT .513_ RRF -.4985 RTF -.9565 CRT .88_ CRS ,933l CST .993_
SG8 2712.7 R'23 -.0056 RI3 -.9566 LSA 2216,0 HSA 150.9 $SA 12,0
SGI _705.4 S_2 199,4 TH_ 2.54 ELI 1471 .9 EL2 ]0J .5 ALF 7.76
HELIOCENTRIC CONIC
147.33 LAL -.00
RP 108.31 LAP 1.53
RE 50.327 GL 21.06
PLANETOCENTRIC CONIC
C_ J9.347 VHL 4.399
LNO-, A7HTH LNC_ TI_E
77.55 23 4! 55
102.45 3 4 48
77.55 23 41 55
102.45 3 4 48
I1O.OO 5 50 23
110.00 I 59 27
[;[FFERENT]AL CORRIECTIONS
TOE -.9935 TRA-J.5560 TC3 .3462 8AU .0_9
ROE -.1605 RRA -.0237 RE3 -.0605 FAU .O5697
FOE 2.5955 FR4 3.0717 FC3-_.5493 8SP 9293
BOE 1.OO64 BRA 1.5562 8C3 .3515 FSP -leg7
FLIGHT TIME 140.00 ARF_IVAL [;ATE APR ?8 1969
OIST_NCE 3_3.9_4
LOt 76.99 VL 27._65 GAL 5.54 AZL 86.67 HCA
LOP 229.68 VP 37.386 GAP -7.58 AZP 9_.95 TAL
GP .51 ZAL 51.16 ZAP 21.87 ETS ,98 ZAE
152.65 $MA I_.O6 ECC .19202 INC 3.3?60 V! ]O.241
156.37 TAP ]09,02 RCA I01.85 APO 150.76 v2 34,987
I61.95 ETE 34?,88 7AC l?I.13 ETC 165.74 CLP -21._7
OLA ]0.72 R_L 18.65 RAO 6567.8 VEL |1.863 PTH 2.10 VHP 5.568 0PA 8.79 R_P ?6.56 £C( 1.3184
L-J T_NE INJ LAT INJ LONG ZNJ RT A$_ INJ A2NTH INJ TIE PC, CST T_H ]NJ ? LAT INJ 2 LONG
]848.57 -21.43 157.01 247.54 67.44 24 46 4 3_4_.6 -74.30 I49.37
5208.48 -21.41 109.80 247.54 67.43 3 58 J7 ?608.5 -24.29 IO2.J?
3848.57 -21.43 157.01 247.54 67.44 ?4 46 4 3248.6 -74.30 149.32
3208.48 -_I.4I 109.80 247.34 67.43 3 58 17 ?608,5 -24,_9 107.12
2691.3B -3|._2 74.21 251.09 77.05 6 35 I4 2091.4 -33.37 65.28
3413.67 -II.64 120.O4 242.04 57.63 2 56 20 ?$I3.7 -15.83 113.44
NI0-COURSE [_ECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY
S_T 2706.7 S_R 218.7 SG3 533,4 ST 1474.8 SR ?09.4 SS 1759.9
RRT ,5725 RRf: -.5587 RTF -.9593 CRT .9OO9 CRS .9474 CST .9940
S_ 2715.6 R25 -.0086 RI3 -.9593 LSA 7301.0 MSA 145.9 SSA 10.9
S_J 2709.7 SG2 179.2 THA Z.66 ELI I486.9 EL2 90._ ALF 7.3?
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-693
LAUNCH 0ATE 0£C 9 1968
I-_LIKXENTRIC CONIC
RL 147,53 LAL -.00
RP 108.36 LAP 1.36
RE 51.88| GL 11.55
PLM4_TOCENTRIC CONIC
C3 1B.494 VML 4.300
LNCH ATNTM LNCH TIM_
76.57 _3 55 12
I03.43 3 10 1Z
76.57 _3 33 12
103.43 3 10 12
110.00 5 4Z _0
110.00 2 4 10
FLIGMT TIME 142.00
0ISTANCE 367.644
LOt. 76.99 VL 27.426 GAL 5.16 A?L 86,68 PICA 155.85 S_4A
LOP 232.88 VP 37.419 GAP -7.01 A2P 93.03 TAL 156.49 TAP
6P ,61 7AL 51.48 _AP 84,30 £TS .94 ZAE 161.31 £T£
0LA 31.10 RAL 18.23 RAO 6567.7 VEL 11,827 PTH 2.09 VHP
L-Z TIME INJ LAT INJ LONG INJ RT AS4_ INJ AZt4TH |NJ TIME
3860.24 -21.96 158.12 246.32 67.40 24 37 32
3175.56 -21.94 107.56 246.31 67.39 4 3 7
3860.24 -21.96 158.12 246.32 67.40 24 37 32
3175.56 -21.94 107.56 246.31 67.39 4 3 7
2701.68 -31.76 74.97 249.88 76,63 6 27 22
3382.11 -12.78 118.31 241.37 58.02 5 0 32
0IFrERENTIAL CORRECTIONS
T0£-1.1523 TRA-1,.6724 TC3 .0226 8AU .0172
ROE -.1544 RRA °.0392 RC3 -.0659 FAU .05227
FOE 3.0966 FRA 3.5510 rC3-2.4469 8SP 5247
8OE 1.1628 8RA 1.6729 8C3 .0697 FSP -1334
LAUN04 DATE 0£C 9 1968
PIELICC£NTRIC C_I(
RL 147.33 LAL -.00
RP 108.40 LAP 1.18
RC 53.536 GL LP2.01
PLANETC(ENTRIC CONIC
C3 17.705 VHL 4.208
LOt- 76.99 VL 27.481 GAL
LOP 2_.07 VP 37.448 GAP -6°45 AZP 93.08 TAL
GP .74 ZAL 51.83 ZAP 26,92 ET$ .85 2A£
OLA 31.43 RAL 17.78 RAO 6567.7 VEL 11.794 PTH
N|0-COLMSE EXECUTION ACCLMACY
`%T 3021.6 SGR 221.9"`%3 622.9
RRT .7060 RRF -.6663 RTF -.9527
3029.B RZ3 .01i4 RI3 -.9527
`%1 3025.7 ,%2 136.9 THA 2.98
FLIGHT TIME 144.00
0ISTANCE 374.156




ARRIVAL DATE APR 30 1969
126.46 £CC .18730 INC 3.3155 Vl 30.241
312.34 RCA I02,77 APO 150.15 V2 34.974
345.35 ZA( 121.83 ETC 165.07 CLP -24.30
5.265 OPA 9.16 RAP 27.23 ECC 1.3044








ST 1722.6 SR 206.5 SS ZO2_.8
CRT .9280 CRS .9570 CST .9960
LSA 2661.5 MSA 134,4 55A 11.9
ELI 1733.3 EL2 76.5 ALF 6.36
ARRIVAL OATE NAY _ 1969
126.83 ECC .18294 INC 3.3020 Vl 30.?41
315.69 RCA 103.63 APO 150.03 V2 34.961
347.46 ZAC 122,35 ETC 164.90 CLP -26.91
4.973 DPx 9.53 RAP 27.73 £CC 1.1914
LNCH AZMTM LNCH TIME k-I TIME INJ LAT
75.75 23 25 40 3868.16 -22.45
104.25 3 14 10 3147.28 -22.43
75.75 23 25 40 3868.16 -22.45
104.25 3 14 10 3147.28 -22.45
110.00 5 34 35 2710.gO -31.61
IIO.00 2 8 21 3352.54 -13.84
OIFfERENTIAL CORRECTIONS
TOE -.9951 TRA-I.4734 TC3 .3698 8AU .0_80
ROE -.1360 RRA -.0410 Re3 -.0398 FAU .06715 RRT :7243 RRF -.7074
r0E 3.1953 FRA 3.6152 FC3-3.2833 8SP 867E _ 2739.0 _3 -.013Z
B{_ I .OO44 _RA 1.4740 8C3 .37_ FSP -1934 ,%1 2735.6 ,%2 137,2
INJ LO_ INJ RT AS4_ INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
I58.94 _45._8 67.40 24 _0 8 3268.2 -ZS.3J 151.19
105,63 _45._7 67.38 4 6 37 2547.3 -_5.30 97.90
158.94 245.28 67.40 24 30 8 326d,Z -;_5.31 151.19
105.65 _45._7 67.38 4 6 37 2547.3 -25.30 97,90
75.65 _48,6§ 76.25 6 19 46 2110.9 -33.17 66.77
116.68 240.66 58.43 3 4 13 2752,5 -17.92 109.93
N_O-CC_R,fWE E:_ECUTION A(.O,)RACY ORBIT OETERNINATION ACCURACY
SGT 2731.7 `%R 199.2 ,%3 668.4 ST 1527.7 SR 186.2 SS 2012.5
RTF -._16 CRT .9306 CRS .9627 CST .9948
RI3 -._j6 LSA?s_9.8.sA 136.tss;_ 8.9
TMA 3.03 ELI 1537.5 EL2 67.7 ALF 6.49
LAUNCH OATE DEC 9 1968
HELIOCENTRIC CONIC
RL 147,35 LAL -.00
RP 108.43 LAP 1.00
RC 55._82 GL 22.40
PLAN_TOC£NTRIC CON|C
C3 17.004 VHL 4.124
LN_H ATMTH LN_H TIM_
75.09 _3 19 3_
104.91 3 17 7
75.09 _3 19 32
104.91 3 17 7
110.O0 5 27 42













TOE -.9621 TRA-I .4023 TC3 .4222 8AU .05N51
ROE -.1249 RRA -.0494 RC3 -.0236 FAU .O7487
r0£ 3.5|H FRA 3.9(303 FC3-3.8121 854° 8842
B_F." .9702 _RA 1.4031 8C3 .4E29 FSP -_L:_35
LAUNO_ D_TE OEC 9 [968
/'_LIOCENTRIC CONIC
RL 147,33 L_L -.(30 LOt. 76.99 VL
RP 108.47 LAP .82 LOP _42.44 VP
RE 57.109 GL 22.7! GP 1.18 ZAL
PLAN_TOCENTRIC CONIC
C3 16.370 _ 4.046 DLA 31.92 RAL
LNC_ A,_'4TM LN_ TIME L-I TIME
74.62 23 14 55 3874.43
105.38 3 18 57 3104.89
74.62 23 14 55 3874.43
105.38 3 18 37 3104.89
II0.00 5 22 11 2723.21
110,0(3 2 14 47 3_04.10
OIFFER1ENTIAL CORRECTIONS
T0E -.9311 TRA-I.3371 TC3 .4386 8AU .0960
ROE -.1166 RR_ -.O602 RC3 -.OO50 FAU .08257
FOE 3.8817 rRA 4.2449 FC3-4.3668 8SP 8668
• 9383 _ 1.3384 BC3 .4386 FSP -2467
FLIGHT TIME 146.00 ARRIVAL C_TE MAY 4 1969
OISTANCE 380.859
27.532 GAL 4.83 AZL 86.72 HCA 162.24 SMA 127.16 ECC ,17901 INC 3.2842 Vl 30.241
37.472 GAP -5.90 AZP 93.13 TAL 156.78 TAP 319.02 RCA 104.40 APO 149.93 V2 34.94_
52.14 ZAP 29.70 ETS .72 ZA£ 160.95 ETE 349.40 ZAC 122.69 ETC 164.73 CLP -29.69
17.39 RA0 6567.7 V£L 11.764 PTH 2.08 VHP 4.698 DPA 9.85 RAP _8.04 ECC 1.179_
INJ LONG INJ RT ASC INJ A2')4TH INJ TIME PC) CST TIM INJ 2 LA T ZNJ Z LONG
159.51 244.33 67,42 24 24 5 3273.1 -25.74 151.72
104.06 244.33 67.41 4 9 11 2523.7 -25.73 96.Z8
$59.51 244.33 67.42 24 ?4 5 3273,1 -Z5.74 151.77
IO4.06 244.33 67.41 4 9 1| 2523,7 -25.73 96.2_
76.22 247.53 75.94 6 13 1 2118.7 -33.09 67.36
115.20 240.00 58.82 3 7 29 _726.1 -18.80 108.39
MI0-COUR_XE_UTION ACCURA(_ ORBIT DETERMINATION _CCURACY
,%T 2674.7 _ 1_'_.4 ,%3 744.6 ST 1503.| SR 175,2 SS 21?6.9
RRT .7970 RR$" -.7839 RTF -.9634 CRT ,9440 CRS .9724 CST .994_
SC_ 2681.6 R_3 -.0242 R13 -.9635 LS_ 2606.9 MSA 133,? SSA 7.5
,%1 2679.1 ,%2 116.0 THA 3.29 ELl 1512.2 EL2 57.5 ALF 6.29
FLIGHT TIM£ 148.00 ARRIVAL CATE MAY 6 1969
DISTANCE 387.443
27.577 GAL 4.69 AZL 86.74 H_ 165.43 SMA
37.494 GAP -5.38 AZP 93.I5 T_L 156.9_ TAP
52.41ZAP 32.68 ETS .49 ZAE 161.25 ETE
17.04 RAO 6567.7 V_L 11.737 PTH 2,07 VHP 4,437 0PA 10.18 RAP 28.13 ECC 1.2694
INJ LAT INJ LONG [NJ RT A,_ INJ A2'MTH INJ T|ME PO CST TIM [NJ 2 LAT INJ _ LONG
-23.25 159.78 243.45 67.49 _4 19 30 3274.4 -26.09 151.96
-23.24 102.80 243.44 67.48 4 |0 42 _504.9 -26.08 94.99
-23.25 159.78 243.45 67.49 _4 19 30 3274.4 -26.09 151.96
-23.24 I0_._O 243.44 67.48 4 J0 42 2504.9 -26.08 94.99
-31.41 76.35 246.50 75.76 6 7 34 2123;2 -33.04 67.71
-15.55 113.96 2_._ 39.17 3 9 51 2704.1 -19.55 107.09
MJO-COI, Jll_ ELOCUTION ACCURACY ORBIT DETERMINATION ACCURACY
,%T 2613.5 _ I93.3 ,%3 832.6 ST 1478.6 SR 167.9 SS 2259.4
RRT .8"_8 _ -,8614 RTF -.9642 CRT .9584 CRS ,9821 CST .9949
_622.6 _3 -.0421 RJ3 -.9643 LSA 2702.3 MS_ 130.5 SSA 6.1
`%1 26"_.9 ,%2 94.8 THA 3.69 ELl 1487.4 £L2 47.6 ALF 6.Z_
127.47 ECC .17547 IN( 3.2586 vJ _._41
322.35 RCA 105.10 APO 149._4 vz 34.936
351,32 ZAC 122._! ETC 164.53 CLP -32.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH CATE CEC 9 1968 FLIGHT TIME |50.00 ARRIVAL CATE MAY 8 1969
HELIOCENTRIC CONIC
RL 147.33 LAL -.00 LOL 76.99 VL
RP 108.5I LAP .64 LC__ 245.62 VP
RE 59.010 GL 22.9(3 GP 1.59 ZAL
PLAN[TOCENTRIC CONIC
C3 15.786 VHL 3.973
LNCH ATHTH LNCH TIM[ L-I TIM[ INJ LAT
74.40 23 12 22 3870.74 -23.53
105.60 3 19 19 3092.05 -23.52
74.40 23 12 22 3870.74 -2).53
105.60 3 19 19 3092.05 -23.52
II0.00 § 19 5 2721.38 -31.44
JID.DO 2 15 4Z 3289.4J -J6.06
OIFFER[NTIAL COI_R_CTIC)N$
TOE -.H855 TRA-I,2626 TC3 .4488 BAU .0948
R_£ -.I124 RRA -.0746 RE} .0201FAU .09136
FOE 4.2771 FRA 4.6280 FC3-5,0106 BSP 8480
BOE .8926 BRA 1.2648 BC3 .4493 FSP -2768
CISTANCE 394.005
27.617 GAL 4.56 AZL 86.78 HCA 168.62 SMA 127.74 ECC .17729 INC 3.2188 Vl 30.241
37.512 GAP -4.86 AZP 93.16 TAL I57.06 TAP 325.67 RCA 105.73 APO 149.75 V2 34.923
52.64 ZAP 35.90 ETS .13 ZAE 161.90 ETE 353.54 ZAC 122.67 ETC 164.28 CLP -35.8?
CLA 32.02 RAL 16.76 RAC 6567.6 VEL 11.712 PTH 2.06 VHP 4.191CPA I0,55 RAP 27.96 ECC ].2598
INJ LCNG [NJ RT ASC INJ A_WTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
159.62 242.64 67.64 24 16 52 3270.7 -26.35 151.78
101.95 242.63 67.62 4 10 51 2492.1 -26.34 94.11
159.62 242.64 67.64 24 16 52 3270.7 -26.35 J5J.78
101.95 242.63 67.62 4 I0 51 2492.1 -26.34 94.11
76.42 245.58 75.83 6 4 26 2121.4 -33.06 67.57
1J3.13 2}8.69 59.4J 3 J0 32 2689.4 -20.00 106.22
MIC-COURS[ EXECUTION ACCURACY ORBIT 0ETERMINATICN ACCURACY
SGT 2523.6 _ 2(]6.5 `%3 929.9 ST 1410.2 SR 166.5 Ss 2392.0
RRT .9312 _ -._28| RI"F -.9645 CRT ,9722 CRS .9908 CST .9948
`%8 2532.1 1_3 -.0799 RI} -.9647 LSA 2789.0 MSA 128.1 SSA 4.7
SGJ 253(3.9 ,_,2 75.0 THA 4.36 ELl 1439,4 EL2 5B.7 ALF 6.46
LAUNCH OA_E OEC 9 1968 FLIGHT TINE 152,00 ARRIVAL DATE MAY 10 1969
HELIOCENTRIC CONIC DISTANCE 400.545
RL 147.33 LAL -.00 LCL 76.99 VL 27.654 GAL 4.45 AZL 86.85 H(.A 171.80 SMA 127.99 ECC .16947 INC 3.1500
RP 108.55 LAP .45 LOP 248,B0 VP 37.528 GAP -4.36 AZP 93.12 TAL 157.18 TAP 328.98 RCA 106.30 APO 149.68
RC 6(3.976 GL 22.85 GP 2.33 ZAL 52.76 ZAP 39.37 ET5 359.47 2AE 162.93 ET£ 356.80 ZAC 122.19 ETC 163.88
PLANETO(ENTRIC CONIC
C3 15.222 VHL 3.g02 OLA 31.91RAL 16.63 RAD 6567.6 VEL 11.688 PTH 2.06 VHP 3.963 OPA 11.14 RAP 27.43
LNCH A2'NTH LNCH TIME L-I TIHE INJ LAT INJ LONG INJ RT AS_ INJ A?IWTH INJ TIM[ PO CST TIM
74.64 23 13 L_8 3857.41 -23.67 158.67 241.91 67.95 24 17 45 3257.4
105.36 3 17 9 ]088.96 -23.65 101.77 241.90 67.94 4 8 3B 2489.0
74.64 23 13 _Jg _57,4J -23,67 158,67 241,91 67,95 2A 17 45 3257,4
105.36 3 17 9 3088.96 -23.65 101.77 241.90 67.94 4 6 38 2489.0
110.OO 5 20 47 2705.99 -31.69 75.L_9 244,8J 76.45 6 5 53 2106.0
110.O0 Z IE 56 3288._g -16.10 113.07 237.93 59.43 _ 7 44 268_.4
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY
TOE -.824B TRA-I.181_ TC3 .4439 BAU .0911 SGT 2400.7 `%R 245.6 ,%3 1036.2
ROE -.1167 RRA -.0962 RC3 .0584 FAU .10|44 RRT .9677 _ -.9734 RTF -.9635
FOE 4.6742 FRA 5.0540 FC3-5.7696 BSP 8214 S(_B 2413.3 R_3 -.1602 R13 -.9639













ST 1557.6 SR 178.8 SS 2516.3
CRT .9839 CRS .9971 CST .9946
LSA 2862.0 MSA 125.5 SSA 3.3
ELl ]369.0 EL2 31.7 ALF 7.39
LAUNCH OATE DEC 9 J968 FLIGHT TIM[ 154.00 ARRIVAL CATE NAY 12 J969
HELIOCENTRIC CONIC OISTANCE 407,065
RL 147.33 LAL -.00 LOL 76.99 VL 27.686 GAL 4.}6 AZL 87.01HCA 174.98 SMA 128.21 ECC .16698 vl 30.741
RP 108.58 LAP .26 LOP 251.9_ VP 57.541 GAP -3.87 AZP 92.98 TAL 157,29 TAP 332.Z7 RCA 106.80 VZ 34,900
RC 63.000 GL 22.f7 GP 4.02 2AL 52.65 ZAP 43.16 ETS _SB.DO ZAE 164.2_ ET£ 3,74 ZAC 12J.16 CLP -43,0J
PLANETOCENTRIC CONIC
C3 14.587 VHL 3.819 DLA 31.25 RAL 16.84 RAO 6567.6 VEL 11.661PTH 2.05 VHP _.755 OPA 12.49 RAP _6.26 ECC 1.2401
LNCH AZHTH LNCH TIM[ L-I TIM[ INJ LAT INJ LONG INJ RT kS( INJ A_tTH INJ TIM[ f_ CST TIN INJ 2 LAT INJ _ LONG
76.20 23 25 4 3814.19 -23.44 lflS.X] 241.26 68.72 24 28 38 3214.2 -26.12 147.41
103,80 3 7 15 3113,J6 -23.43 103,5J 24J,_6 68,70 3 59 _ 2513.2 -26.11 95.62
76.20 23 25 4 3814.19 -23.44 155.]0 241.26 68.72 24 28 38 3214.2 -26.17 147.41
103.80 3 7 15 3113.16 -23.43 103.5| 241.26 68.70 3 59 8 2513.2 -26.J1 95.6?
=
110.O0 5 34 12 2655.92 -32.45 71.57 _44._5 76.54 6 JB 28 _055,9 -33,67 62.56




OIFrERENTIAL CORRECTIONS MI0-COUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.7447 TRA-I.096_ TO} ,41L:_ BAU .0_45 S,GT L_246.B S(,R _57.6 _} 1152.2 ST |2_7.4 SR 232.2 SS ?624,8
RDE -.1454 RRA -.1507 RE3 ,1335 FAU .11142 RRT .9763 Rt_ -._46 RTF -.9616 CRT .9918 CRS .9997 CST .9943
FOE 5.0259 FRA 5.56_5 FC3-6.6124 _SP 7768 _ 2_75.0 R_ -.2529 R13 -.9629 LSA _917.2 MSA 121.2 SSA 1.8
BOE .7587 _A 1.1066 BE3 .4331 FSP -3456 5/.,I2273.8 ,%2 76.5 THA 8.84 ELI 1_78.3 EL2 29.2 ALF 10.38
LAUNCH 0ATE OEC 9 1968 FLIGHT TIM[ 156.00 A_IVAL CATS" MAY 14 1969
P'_LIOCENTRIE CONIC DISTANCE 4J 3.56_
RL 147.33 LAL -.(_ LOL 76.99 VL 27.714 GAL 4.2_ _ZL 87.70 H_ 176.16 SMA 128.40 ECC .16481 INC 2.2773 Vl _3.241
RIP 10_.62 LAP .07 LOP _55.15 VP 57.551 GAP -3.40 AZP 92.29 TAL 157.38 TAP 335.5A RCA 107.24 APO 149.56 VZ 3A.889
RC 65.076 GL 17.66 GP 11.47 ZAL 51.3_ ZAP 4_.O0 ETS _51,77 7AE 16_.72 ETK _2.02 ZAC 117.77 ETC 159.32 CLP -46.94
PLANETC_ENTRIC CONIC
C3 13.315 VHL 5.649 OLA 27.13 RAL 18.97 RAg 6567.5 VEL 11.606 PTH 2.03 VHP 5.618 CPA 19.01 RAP 22.45 ECC 1.2191
LNCH AZNTH LNCH TIME L-I TIM[ INJ LAT INJ LONG iNJ RT A,S_ INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 2 38 26 3L:_9.0A -25.97 111._8 242.]0 78.29 3 3l 55 2609.0 -27.32 i02.97
90.00 0 14 45 _678._3 -15.97 I4_.02 2_.89 66.30 I 16 4 _78._ -I9.04 134.69
IDO.O0 4 35 26 2831.85 -28.8l 84.19 242.87 81.64 5 22 _ 2231.9 -29.66 75.49
1(30.00 1 0 L_6 3530.64 -13.36 129.91 2_7.61 6_.01 1 59 17 29]0.6 -16.88 172.88
110.00 6 39 49 2442.67 -34.14 5§._0 243.43 88.07 7 20 31 |842.7 -34.03 45.95
110.00 I 12 33 3492.59 -8.7_ 124.]0 234.88 56.82 2 10 46 2892.6 -13.04 117.85
DIFFERENTIAL CORRECTIONS NIO-COURS_ EWECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.6234 TRA-1.O367 TC3 .2965 BAU .0919 S_T 2085.7 SGR 914.6 ,%3 1_65.3 ST 1122,2 SR 526.4 5S 2629.?
flOE -.3062 RRA -.4048 RC3 .4226 FAU .11051 RRT .9666 RRF -,9997 R1T -.9605 CRT .9957 CRS 1.0000 CST .9953
FOE 4.9(311 FRA 6.4056 FC_-7.1857 BSP 6873 SG_ 2"_77.4 R_3 -.2387 RI_ -.9711 LSA 2905.0 MSA 100.0 SSA .4
BOE .6945 BRA 1.1129 8C3 .5163 FSP -3101 ,%1 _267.2 S_2 215.8 THA 23.19 ELI 1258.7 EL2 44.0 ALF 25.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69
LAUNCH OAT? CEC 9 1968 FLIGHT TIME 158._0 ARRIVAL CATE MAY 16 1969
HELIOCENTRIC CONIC
RL 147.33 LAL -.0O
RP |08.6§ LAP -.If
RC 67.199 GL 34.0_
PLANE TOCENTRIC CONIC
C3 17,794 VHL 4.218
LNCH AZMT_ LNCH TIME L-] TIME
58.24 ZI 15 9 4159.94
121,76 4 18 10 2857,84
58,24 Zl 15 9 4159,94
121.76 4 18 |O Z857.84
58.24 21 15 9 4159,94
121.76 4 18 10 2857,84
OIFFERENTIAL (CIR_rIE_CTICNS
TOE -.8200 IRA -.8"_1_T(3 .1'343 BAU .1039
ROE .6510 RRA .4036 RE! -.4157 FAU .10714
rOE 8.3173 FRA 5.5871 FE3-5.21_6 _SP 6548
BeE 1,O470 8RA ,9593 803 ,4368 FSP -3405
CISTANCE 420.039
LOL 76.99 VL ?7.738 GAL 4.2! AZL fl5.11 PEA 181.34 SMA 128.57 ECC .16294 INC 4.8838 Vl 30.24!
LOP 258,33 VP 37,559 GAP -?,93 AZP 94,89 TAL 157,45 TAP 338,79 RCA 107,62 APO 149.52 V2 34.878
GP -16,28 ?AL 57,78 ZAP 53.00 ETS 15,05 ZAE 157,50 ETE 305,45 ZAC 123,96 ETC 175.91 CLP -51.18
OLA 41,54 RAL 9,45 RAD 6567,7 VEL 11,797 PTH ?,09 VHP 3,504 CPA -6,9| RAP 32.56 ECC 1.2928
IN! EAT IN! LONG IN! RT AS(: IN! A214TH IN! TIME PO CST TIM IN! 2 LAT IN! Z LONG
-29.00 185.89 240.73 58._5 22 24 ?9 3559.9 -32.89 178.15
-28,99 86,26 240,77 58,84 5 5 48 2257,8 -32,88 78.53
-79,00 J95.89 240.73 58.85 ?2 ?4 ?9 3559,9 -32,89 !78.15
-28.99 86.26 ?40.72 58.84 5 5 48 2257.8 -32.8d 78.53
-29,00 185,89 240,73 58,85 22 24 29 3559,9 -32,89 178.J5
-28.99 86.LP6 Z40.77 58;BA 5 3 48 ?257.8 -32.88 78.53
.... MI0-COURS_ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
_ __3_.6 SG3 136_.4 ST !?!0.4 SR 911.Z SS 35A?.3
RRT -.9386 RRF .9992 RTF -.9510 CRT -.9874 CR5 -.9998 CST .9903
S(_ 2277,8 _3 -,2172 RI3 ,9760 LSA 3849.3 MSA 162,1 55A .9
SGI L;_'_49,B ,SGZ 356,4 THA 148.93 ELI !510,6 EL? 115,5 ALF I43,12
LAUNC.H EIATE OEC 9 1968 FLIGHT TIME 160,00 ARRIVAL OATE MAY 18 1969
ELIC(ENTRIC CONIC DISTANCE 4_6,49"Z
RL 147,33 LAL -,OO LCq.. 76,99 VL 27,759 GAL 4,15 AZL 86,16 HCA 184,57 SMA 178,72 ECC ,16137 IN( 3,8398
RP 108,68 LAP -,30 LOP 261 ,50 VP 37,565 GAP -_,47 AZP 93,83 TAL 157,49 TAP 347,01 RCA 107,95 AF_ 149,49
RE 69,360 GL 28,37 GP -5,_0 ?AL 55,25 ZAP 56,05 ETS 5,68 ZA£ 167,82 ETE 3?3,34 ?hE I?O.54 ETC 168.70
PLANETO(ENTRIC CONIC
C3 |5.225 VHL 3.90_ OLA 36.64 RAL |3.1| RAO 6567.6 VEL 11.688 PTH 2.06 VHP 3.228 0PA 2.70 RAP 26.8I
LNCH AZMTH LN(H TIME L-I TIME IN! LAT IN! LONG IN! RT A,_: IN! A214TH IN! TIME PO CST TIM IN! 2 LAT
65.71 ?2 5 34 4021,81 -26,95 173,I! 240,01 64,18 73 12 35 3421,8 -30.19
I14.79 3 57 0 29?4.66 -26.94 90.57 240.00 64.16 4 45 45 7374,7 -30.18
65,71 2? 5 34 4071.81 -26,95 173,11 240.01 64.18 23 17 35 3471.8 -30.19
114.29 3 57 0 79_4.66 -_6.94 _0,57 740.00 64.16 4 43 45 2324.7 -30.18
65.71 ?2 5 34 4021.8! -26.95 173.I| 240,0| 64.18 73 I? 35 3421.8 -30.19
114.79 3 57 0 ?9?4.66 -_6.94 90.57 740.00 64.16 4 45 45 2324.7 -30.I8
OIFFERENTIAL CORRECTIONS
TOE -.5347 TRA -.7}_] TC3 .1404 BAU .045_
ROE .I862 RRA ,|I59 RC3 -,ITZI FAU .|44_
FOE 7,788| FRA 6,6274 F(3"8,2380 BSP 5828
BUR .5657 BRA .7450 8C3 .2L_I FSP -4749
MI0-COUR_ EXECUTION ACCURACY
5GT 136_,4 SGR 37t,_ SG3 1543.6
RRT -,8877 RRF" .989_ RTF -,9317
1605.9 R_3 -.33_0 RI3 .9394













ST 882.4 5R 280.8 SS 3347,7
CRT -.9696 CRS -.9968 CST .9859
LSA 3470.4 MSA I45.0 5SA 2.1
ELI 923,6 £L2 65.6 ALF 167.76
L_UNcH _ATE _E( 9 1968 fLIGHT TIME 162,00 ARRIVAL CATE MAY 2_ ]969
HELIOCENTRIC CONIC
RL 147.33 LAL ".00
RP I08,77 LAP -,49
RE 71.560 GL 27.43
PLAN_TC_CENTR_C CONIC
C3 14.695 VHL 3.833 CLA
LNCH AZMTH LNCH TIME L-I TIM_
67,09 22 15 15 3991,56
112.91 3 51 40 2939,07
67.09 22 t5 I5 3991.56
112.91 3 51 40 2939.07
67,09 22 15 15 3991,56
112.91 3 51 40 2939,07
DIFFERENTIAL CORRE-_IONS
TOE -.3764 TRA -.6029 TC3 -.0030 BAU .0192
RCE .1357 RRA ,0633 RE3 -,0977 FAU ,I5630
FOE 8.7345 FRA 7.7991 FC3-9.L_87 BSP 4673
B_E ,4OO1BRA .6063 BC3 ,0978 FSP -5135
DISTANCE 432,925
LL-'_ 76.99 VL 27,777 GAL 4,11 AZL 86,35 HCA 187,70 SMA 128,84 ECC ,16007 INC 3.6540 Vl 30,241
LOP 26A.67 VP 37,569 GAP -2,03 _?P 93,62 TAL J57,50 TAP 345,19 RCA 108.72 APO 149,47 V_ 34.8_d
GP -3,20 7AL 54.87 ZAP 60,85 ETS 3.86 ZAE 171.52 ETE 372.91 7AC 118.38 ETC 167.63 CLP -6_.H_
35,81RAL 13,66 RAD 6567,6 VEL 11,665 PTH ?,05 VHP 3.084 DPA 3.85 RAP Z4.43 ECC 1.241H
IN! LAT IN! LONG IN! RT AS(: INJ AA'NTH IN! TIME PO CST TIM INJ 2 LAT IN! Z LONG
-26.61 170.50 239.71 65,09 23 2! 47 3391.6 -29.73 162,56
-_6,60 91.54 239,70 65,08 4 40 39 7339.1 -29,72 83.61
-76.61 170.50 739,71 65,09 23 21 47 3391.6 -29.73 162,56
-?6,60 91,54 ?39,70 65,08 4 40 39 2339,1 -79.72 83.61
-26,6I 170,50 739,71 65,09 23 21 47 3391.6 -29.73 !62.56
-26.60 91.54 _39,70 65.08 4 40 39 2339,1 -29.72 83.61
MI0-COJRS_E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
S6T 1245.6 S(,R _45.7 5G3 1689.3 ST 654.0 SR ?05.8 SS 3457.0
_7 -.7961 RRr .9566 RTF -.8975 CRT -.9344 CRS -.9894 CST .9762
S(,8 1269.6 R'Z3 -,383_ RI3 .9048 LSA 3516.5 MSA 142.9 5SA 3.3
S_I 1261,1 SG? 146,9 THA 170,95 ELI 682,0 EL? 70,3 ALF 163,43
LAUNCH CATE OEC 9 1968 FLIGHT TIME 164.1]0 ARRIVAL CATE MAY 22 1969
HELIOCENTRIC CONIC OISTANCE 439.335
RL 147.33 LAL -.L'E) LOt. 76.99 VL 27.792 GAL 4.09 AZL 86.4_ HCA 190.87 SMA 178,94 ECC .15905 INC 3.5772 Vl 30.241
RP 108.74 LAP -.67 LOP ?67.84 VP 37.57? GAP -1.59 AZP 93.5l TAL 157.48 TAP 348.35 RCA I08.44 AP_ J49.45 V2 34.848
RC 73,792 GL 27,i0 GP -Z,36 ZAL 54,7? ZAP 66,01ETS 3,03 ZAE 174,61ET_ 310,09 ZAC 116.22 ETC 167,77 CLP -65.99
PLANETOCENTRIC CONIC
C3 14.477 VHL 3.798 DLA 33.53 RAL 13.88 RA0 6567.6 VEL 11.654 PTH _.05 VHP ?.968 OPA 3.82 RAP ?2.25 ECC 1.2373
LNCH AZMTH LN(H TIME L-I TIME IN! LAT IN! LONG IN! RT AS(: IN! AZNTH IN! TIME PC) CST TIM IN! 2 LAT IN! _ LONG
_7,58 ?2 18 51 3979,_6 -_6,53 169,48 _3g,54 65,45 73 ?5 10 3379.3 -79.61 161.53
112.42 3 49 50 7943.03 -76.52 91,8_ ?39.53 65.44 4 38 53 2343.0 -29.60 83.87
67.58 22 18 51 3079.26 -_6.53 169.48 739,54 65.45 23 ?5 10 3379.3 "79.61 161.53
112.42 3 49 50 ?943,03 "26,57 91,87 ?39.53 65,44 4 38 53 2343.0 -29,60 83.87
67,58 2_ 18 51 3979,76 -_6,53 169,48 _39,54 65,45 ?3 ?5 10 3379,3 -79,61 161.53
117.47 3 49 _0 2943.03 -?6.52 91.82 ?39.33 65.44 4 38 53 2343.0 -79.60 83.87
CIFrERENTIAL CORRECTIONS MIO-EOURS_. EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
T0£ -.2084 TRA -.4499 TC3 -lI_]6 BAU ,0346 ._T 9[30.6 S6R L_08.6 5G3 1813,4 ST 401,9 SR Ifl9.8 SS 354I.?
ROE .1749 RRA .0411 RC3 -.0619 FAU .16846 RRT -.6713 RRF ._g83 RTF -.8051 CRT -.8516 CRS -.9801 CST .9384
FDE 8.6858 FRA 7,8133 FC-IO.JI?5 BSP 3524 S6B 9_4,4 R'?3 -.4866 R13 .8183 LSA 3566,1 MSA I43,3 SSA 4.3
_ .2430 _RA .4518 BE3 .1797 _P -559_ _1 910.1 S_? 16! .7 THA 17J ,54 ELI 434,8 EL2 92,0 ALr 157.O0
450
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69_
LAUNCH O}T[ 0EC 9 1968
HELIC(ENTR[C CONIC
RL 147,]3 LAL -,DO
RP 108.77 LAP -.86
RC 76.053 GL 26.93
PLANETCq_ENTRIC CONIC
C] 14.258 VHL 3.776
LNCH AZMTH LNCH TIM_
67.80 22 20 42
112.20 3 49 19
67.80 22 _ 42
IIZ.20 3 49 19
67.80 22 _ 42
112.20 3 49 19
FLIGHT TIME 166,00 ARRIVAL GATE HAY 24 1969
ClSTANCE 445,724
LOL 76.99 VL 27.8-04 GAL 4,07 AlL 85,47 H(A 194.04 S,MA 129.03 ECC .15827 INC 3.5347 Vl ]0.741
LOP Z71,01 VP 37.$72 GAP -I.16 AZP 9],4] TAL 157.42 TAP 35|,46 RCA 108.61 APO 149.45 V2 34.839
GP -1.89 ZAL 54,59 ZAP 71.43 [TS Z.50 7AE 176,50 ETE 267,79 ZAC 113.92 ETC 167.1] CLP -71.42
DLA 35,41RAL 14.05 RA0 6567.6 VEL 11.647 PTH 2.04 VHP
L-[ TIME IN! LAT IN! LONG IN! RT A,_C IN! AZMTH IN! TIME
3973.19 -26,52 168.99 239.48 65.63 23 26 55
2944,04 -26.51 91,89 239.48 55.61 4 38 23
3973,19 -26.52 168,99 239.48 65.63 23 26 55
2944.04 -26.51 91.89 239.48 65.61 4 38 23
3973,19 -26.52 168.99 239.48 65.63 23 26 55
2944.04 -26.5! 91.89 239.48 65.61 4 38 23
MIO-COURSE EXECUTION ACCURACY
•0702 `%T 597.9 `%R LMAO,9 `%5 192_.2
RE] -.oAkql FAU .17861 RRT -.2369 RRF ,BAOl RTF -.4839
FC-10,8450 BSP 2217 ,%8 6]0.7 R_3 -.7221 RI3 .5049
8C3 .3682 FSP -5983 ,%1 600.0 ,%2 194.5 THA 174.91
2,877 0PA 3.3A RAP 19.99 [CO 1.2346








ST 164.1 _ 192.0 $5 3617.8
CRT -.3327 ORS -.9717 CST .5447
LSA }623.7 MSA 144.8 SSA 5,2
ELI 208.6 EL2 142.4 ALF 122.29
OIFFERENTIAL CORRECTIONS
TOE -.O273 TRA -.28}8 TO3 -,3663 BAU
ROE .1261 RRA .0280
FOE 9.0962 FRA 8.2574
80E .1290 BRA .2853
i
'LAUN04 0ATE 0EC 9 1968
HELIOCENTRIC CONIC
RL 147.]3 LAL -.00
RP IOS.BO LAP -I.04
R( 78.340 GL 26.8l
PLANETOCENTRIC CONIC
rLIC_T TIME 168.00 ARRIVAL GATE MAY ?6 1969
01STAI',_E 452.091
LOL 76.99 VL 27.814 GAL 4.07 AZL 86.49 HCA 197,21 S/AA
LOP 274,17 VF 37.572 GAP -.74 AZ'P 93.55 TAL 157.33 TAP
GP -J,58 7AL 54.A§ ZAP 77.04 ETS 2.11ZAE 174.98 ETE
129.10 ECC .1577§ INC 3.5078 Vl 30.241
354.54 RCA 108.73 APO 149,46 v2 34.831
217.39 ZAC 111.48 ETC 167.07 CLP -77.0]
C3 _4.165 VPtL 3.764 0LA 35.35 RAL 14.23 RAO 6567.6 VEL I! .643 PTH Z.04 VHP
LNCH AZMTH Lf'_H TIME L-I TIME IN! LAT
67.90 _2 22 Z 3969.91 -26.5|
!12.!0 ] 49 25 _944.43 -26.50
67.90 22 22 Z 3969.91 -26.5!
JIZ.IO ] 49 25 2944.43 -26.50
67,90 22 22 2 3969.9J -26.51
112.10 ] 49 25 2944.43 -26.50
OIFFERMENTIAL CORRECTIONS
TOE ,1668 TRA -,JO56 TO3 -,588_ _AU .Ill5
ROE .1317 RRA .O;_D9 RE3 -.0195 FAU .18684
FOE 9.3907 FRA 8.5920 FC-11,419! B,_ 842
80E .Z125 BRA .1077 BC3 .5887 FSP -6322
2,810 0PA ?.6_ RAP 17.63 ECC 1.2]]I
IN! LONG IN! RT AI_C IN! A2'MTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG
!(:,B.73 239.54 65.72 2} 28 IZ 3569.9 -29.55 160.76
91.92 _39.54 65,71 4 38 30 _344.4 -_9.55 83.96
168,73 239.54 65,72 23 28 12 3369.9 -29.56 160.76
91.9_ 239.54 65.71 4 38 310 2344.4 -29.55 83.96
I68.73 2_,5d 65.72 _) 28 12 3369.9 -_9.56 160.76
91.92 239.54 65.71 4 ]8 30 2344.4 -29.55 83.96
MI0-C._SAE EXECUTION ACCURACY ORBIT DETER_AINATION ACCURACY
,%1 547._ S_R 2OA.7 _3 J999.2 57 261.0 SR 200.8 55 3663.0
RRT ,4435 RRF .7637 RTF ,3376 CRT .9579 £RS -.9647 CST -.8_03
S_ 584.3 R_3 .6654 RI} .3784 LSA 3674.9 MSA 146.6 55A 6.1
,%1 555,6 ,%2 J80,7 THA 10,55 ELI 325,! ELZ 46,! ALF 37.25
LAUNCH OATE CEC g 1968 FLIGHT TIME 170.00 ARRIVAL DATE MAY 28 1969
HELIOCENTRIC CONIC 01STANCE 458.436
RL 147.33 LAL -.O0 LL'N. 76.99 VL 27.821 GAL 4.08 AZL 86.51 HCA
RP 108.82 LAP -1.21 LOP 277.34 VP ]7,570 GAP -.]] ATP 9_.27 TAL
RE 80.651 GL 26.70 GP -1,36 7AL 54.27 ZAP 82,77 ETS 1.78 ZAE
PLANE TOCENTRIC CONIC
C3 14,129 VHL 3,759 CLA 35.31RAL 14.45 RAO 5567.6 VEL 1|.641 PTH
LNCH AZMTH LNCH TIldE L-I TIME IN! L_T
67,97 22 23 17 3968.29 -26.50
112.03 3 49 58 2944.94 -26.49
67.97 22 23 17 3968.29 -26.50
112.03 3 49 58 _944.94 -26.49
67,97 22 23 17 39F_.29 -26,50
112.03 } 49 58 _944.94 -26.49
CIFFERENTIAL CORRECTIONS
TOE .3701 TRA .0816 TC3 -.8_94 BAU ,I567
ROE .1388 RRA .0147 RE) -.00]! FAU .19196
FOE 9,5515 FRA 8.8166 FC-11.7616 BS,P 942




129.14 ECC .15747 INC 3.A888 vl 30.241
357.57 RCA 108.81APO 149.48 v2 34.824
198.48 ZAC 108.94 ETC 167.03 CLP -8Z,77
2.04 VHP 2,769 ERA 1.77 RAP 15.20 £CC 1.2325
IN! LONG IN! RT A,_ IN! ATMTH INJ TIME PO CST TIM INJ 2 L_T IN! 2 LONG
168.60 239.72 65.77 23 29 25 3368.3 -79,5A 160.63
91.96 _39.71 65.75 4 39 ] 2344.9 -29.53 83.99
168.60 _39.72 65.77 23 29 25 3368.3 -29,54 160.63
91.96 239.71 65.75 4 39 3 2344.9 -29.53 83.99
168.60 239.72 65.77 23 29 25 3368.3 -29,54 160.63
91.96 239.71 65.75 4 39 3 234A.9 -29.53 83.99
MIO-COURS_ EXECUTION ACCURACY ORGIT CETERMINATION ACCURACY
,%T 854,6 _;R Z!3.4 ,%3 2'047. J 57 566.3 .SAt 211.8 55 3678.3
RRT .6854 RRF .7026 RTF .8019 CRT .9986 CR5 -.9586 CST -.9697
,%8 880.8 R_) .I849 R!) .8081 LSA 372A.7 MSA 148.9 SS_ 6.8
561 867.4 `%2 153.1 THA 10.03 ELl 604.5 EL2 I0.6 ALF 20.48
LAI.]WCH OATE OEC 9 1968 FLIGHT TIME 17_.(]0 ARRIVAL DATE MAY 50 1969
HELIOCENTRIC CONIC DISTANCE 464.760
RL 147.33 LAL -.00 LCL 76.99 VL 27.825 GAL 4.ll AZL 86.53 PI_A 2'03.55 SMA 1_9.18 ECC .15742 INC 3.4750 Vl _q.241
RP 108.84 LAP -1.39 LOP 2610.50 VP 37.567 GAP .08 A2'P 93,I9 TAL 157.02 TAP .57 RCA 108184 AP_ 149.51 V2 ]4.816
RE 82.981 GL 26.57 GP -I.L:_ ZAL 54,04 ZAP 88.54 ETS 1.50 ZAE 167.62 ETE 1_0.98 ZAC 106.58 ETC 166.99 CLP -88.54
PLANETOCENTRIC CONIC
C3 14.144 VHL 3.761 OLA 3_.28 RAL 14.7} RAO 6567.6 V[L I1.642 PTH 2.04 VHP 2,752 CPA ,85 RAP 12.76 ECC 1.2328
LNCH AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT AS_ IN! A2'NTH IN! TIME PO CST T_M IN! 2 LA T IN! 2 LONG
68.02 22 24 44 3967.53 -26.48 168.52 240.00 6_.78 23 30 51 3357.5 -29.51 160.55
111.98 3 50 45 2946.17 -26.46 9"2.04 _40.00 65,77 4 39 51 2346.2 -29.50 84.07
68.02 22 24 44 3967,55 -26.48 168.52 _40,O0 65.78 23 _O 51 3367.5 -29.51 l_].Ss
111.98 3 50 45 2946.17 -26.46 9"Z.04 240.00 65.77 4 39 51 2346.2 -29.50 84.67
68.02 22 24 44 3967.53 -26.48 IEwIg.52 240,00 6S.78 _3 30 51 ]367.5 -29.51 160.55
111.98 3 50 49 2946,17 -26.46 9"Z.04 240.00 65.77 4 39 51 2346.2 ' -29.50 84.07
CIFFERENTIAL CORRECTIONS MI0-COU_S([ EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY
TOE ,5778 TRA .2745 TC3-1.O825 8AU ._47 ,%T |_03.9 `%R LP23.7 S63 L_060.l ST 893.8 SR 222.9 SS ]661.5
ROE .1463 RRA .0090 RC3 .0126 FAU .I9337 RRT .87_4 RRF" .6450 RTF .9198 CRT .9883 CR5 -.9578 CST -.9876
FOE 9.5605 FRA 8.9L_05 FC-11.8354 BS_ 2523 _ 1323.0 R23 ,0187 RI_ .920_ LSA 3772.6 MSA 151.3 5SA 7.5
BOE .5960 8RA .2747 8E3 ! .0826 FSP -6650 ,%1 ! 312.8 ,%2 163.8 THA 6.71 ELl 920.6 EL2 ]3,0 ALV 13.86
451
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69 i
LAUNCH CATE _£C _ |968 FLIGHT TIME 174.00 ARRIVAL CATE JUN | 1969
HELIOCENTRIC CLINIC
RL 147.33 LAL -.00
RP I0_.86 LAP -1.56
RC 85,328 CL 26.42
PLANE TOCENTRIC CONIC
C3 14.206 VHL 3.769
LNCH AIMTH LNCH TIME
68.08 22 26 26
111.92 3 51 47
68.08 22 26 26
111.92 3 51 47
68.08 22 26 26
111.92 3 51 (7
cIrFERENTIAL CORRECTIONS
TOE .7847 TRA .4700 TC3-I.3356 BAU .2537
RDE ,1533 RRA .0032 RE3 .02_8 rAU ,19228
rDE 9.3969 FRA 8.8782 ¢C-II.7177 BSP 4172
_CE ,7996 BRA .4700 BE3 1.3359 rsP -6672
CISTANCE 471.063
LOL 76.99 VL 27.828 GAL 4.15 AZL 86.54 HCA 206.?2 SMA 129.19 [CC .15759 INC }.4641 V] 3_5.2d1
LOP 283,66 VP 37.563 GAP .48 AlP 93.10 TAL 156.81 TAP ).52 RCA 108._4 APO 149.55 V2 34.816
6P -1.06 ZAL 53.76 TAP 94.26 ETS 1.25 7AE 163.59 ETE 187.19 ZAC 103.87 ET6 166.94 CLP -94,_6
CLA 35,25 RAL 15.07 OAC 6567.6 VEL 11.64a PTH Z.04 VHP 2.760 DPA -.08 RAP I0.37 ECC 1.2338
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ 2 LA T INJ Z LC_C
3967.50 -26,43 168.50 Z40.40 65.78 23 32 33 3367.5 -29.46 160.53
2948.13 -26.41 92.17 240,39 65,77 4 40 56 2348,1 -29.45 84.21
3967.50 -26.43 168.50 240,40 65.78 23 32 33 3367.5 -29.46 160.53
2948.13 -26.41 92.17 240.39 65.77 4 40 56 2348.1 -29.45 84.21
3967.50 -26.43 168.50 Z40.40 65.78 23 32 33 3367.5 -29.46 160.5)
2948.13 -26.41 92,17 240.39 65.77 4 40 56 2)48.J -29.45 84.21
HIE-COURSE EXECUTION ACCURACY CROAT CETERMINATION ACCURACY
._C,T 17B9.4 _ 234 .I $63 2035.7 ST 1221.8 SR 233.1 SS 36O5.6
_t -._ _ L58_ RTr .9580 COT .9779 CRS -.9470 CST -.9931
568 |804.6 1_3 -.0228 R13 .9578 LSA 3_JI.O MSA 153.7 SSA H.1
$61 1795.4 S,G2 182.0 THA 4.73 ELI 1242.9 EL2 47.9 ALF 10.58
LAUNCH CATE CEC 9 1968 FLIG_AT TIME 176.OO ARRIVAL CATE JUN 3 1969
HELIOCENTOIC CONIC 0ISTANCE 477.345
RL 147.33 LAL -.00 LCL 76.99 VL 27.828 64L 4.20 AZL 86.54 /'_A 209.BB SHA _29._ ECC .15798 INC 3.4554 V! 30.241
RP 108.88 LAP -I.72 LCP 286.82 VP 37,558 GAP .88 AZP 93.00 TAL 156.56 TAP 6.44 OCA 108.79 APO 149.61 VZ 34._04
RC 87.69! GL _6.24 6P -.94 ZAL 53.43 ZAP 99,85 ETS ],0] ZAE I59,60 ETE 184.96 ZAC 101.50 ETC 166.87 CLP -99.85
PLANE TOCENTRIC CONIC
C3 14._I4 VHL 3.783 DLA 35.L_0 OAL 15.48 RAO 6567.6 VEL ll.649 PTH 2.0_ VHP _.79I _PA -.98 RAP 8.12 ECC 1,2356
LNCH AZMTH LNACH TIME L-I TIME INJ !.AT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ Z LA T INJ 2 LC_qG
68.15 _2 ZB 27 39_7.98 -L_6.35 168,49 _40.91 65.76 _3 34 35 3368.0 -29.39 160._
111.85 3 53 1 _950.98 -_6.34 9"_._5 _40.90 65.75 4 42 12 235!.0 -29.38 8_.4_
68.15 _2 28 27 3967.98 -_6.35 |C:,B.49 _40.91 65.76 _3 34 35 3368.0 -29.39 l r_.sa
111.95 3 53 ! _950.98 -26.34 9"_._ 240.90 65.75 4 42 IZ 2351.D -29.3_ 84.40
68.15 22 28 27 3967.98 -26.35 l&8.49 240.91 65.76 _3 34 35 3369.0 -29.39 160.5_
111.85 3 53 1 _950.98 -26.34 9_._5 240.90 65,75 4 4_ IZ 2351.0 -29.38 84.a_
OIFrERENTIAL CORRECTIONS NIO-COL_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE .9863 TRA .6647 TC3-1.SBL_I_ BAU ._O_B S6T _76,_ _ 244._ $63 197_.6 ST I539.1 SR _42.3 SS 3522.1
ROE .1600 RR_ -.0027 RE3 .0430 FAU .18767 RRT .56_(_ RRF .§313 RTF .9737 COT .9688 CRS -.9410 CST -.99_4
FOE 9.0974 FR_ 8.7L:_0! F(-II .3627 BS@ 58_1 S6B _289.4 R'_3 -.03_9 R|3 .9735 LSA 384_.2 MSA 156.1 SSA 8.6
BOE .9992 B04 .6647 BE3 1.58_6 rsP -6577 _1 _2_0,6 _2 _0.7 TM_ 3.52 EL1 1556.9 EL2 59.3 ALF 8.68
L}UNCH CATE _EC 9 1968 FLIGHT TIME 178,_0 ARRIWL CATE JUN 5 1969
HELIOCENTRIC CONIC
RL 147.33 LAL -.00
RP 108.90 LAP -1.88
RC 90.065 GL 26.03
PLANE TL'_CENTRIC CONIC
C_ 14.467 VHL _.La_4
LNCH ATMTH LNCH TIME
68.24 22 30 51
111.76 3 54 _5
68.24 22 30 51
111.76 3 54 25
68.24 22 30 51
111.76 3 54 _5
CIFFERENTIAL CORRECTIONS
TEE 1.1?80 TRA .856I TC3-I,8144 BAU .3511
RCE .1662 RRA -.0090 OC3 .0578 FAU .ILq082
F_E 8.68}0 FRA 8.4639 FC-I0.8207 BSP 7433
_OE 1.1897 8RA .8561 BE3 1,8153 FSP -6392
01STANCE 48}.6O5
C_% 76.99 VL 27.827 GAL 4.27 AZL 86.55 HCA 213.04 SMA 129.19 ECC .15859 INC 3.448_ Vl ]0.2al
LC_ 289.99 VP 37.552 GAP 1.27 AZP 92.89 TAL 156.26 TAP 9.31 RCA I08.lO APO 149.68 VZ 34.799
GP -,84 7AL 53.05 ZAP 105,23 ETS .84 /AE 155.74 ETE 183.A9 7AC 99.32 ETC 166.80 CLP-I05.23
CLA 35.15 RAL 15.96 OAC 6567.6 VEL 11.656 PTH 2.05 VHP 2.844 CPA -1.80 RAP 6.06 ECC 1.2381
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ Z LONG
3968,80 -26.25 168.51 241.53 65.73 23 37 0 3368.8 -29.29 160.56
2954.87 -26.24 92.62 241.52 65.72 A 43 39 2354.9 -29.28 84.67
3968'80 226:25 168.51 241.53 65.73 23 37 0 3368.8 -29.29 160.56
2954.87 -26.2A 92.62 241.52 65.72 4 43 39 2354.9 -29.28 84.67
3968.80 -26.25 168.51 241.53 65.73 23 37 0 3368.8 -29.29 160.56
2954.87 -26.24 92.62 241.52 65.72 4 43 39 2354.9 -29.28 84.67
MI0-COURS_ EXECUTION ACCURACY CR_IT CETERMINATION ACCURACY
56T 2746.2 56R _54.B $63 1_96.9 ST I_37,0 _R 250.5 SS 34|3.7
RRT .5II0 RRV .4747 RTF .9813 CRT .9606 CRS -.9345 CST -.9966
568 2758.0 R'_3 -.0349 RI3 .98I_ LSA 3881.4 MS4 I58.5 SSA 9.0
561 2749.3 $6_ 218.8 THA 2.73 ELI 1852.7 EL_ 69.0 ALF 7.47
LAUNCH CATE CEC 9 1968 FLIGHT TIE 1_._0 ARRIVAL CATE JUN 7 1969
HELIOCENTRIC CONIC
RL 147.33 LAL -.(_0
RP 10_.9i LAP -2.03
RC 92,A49 GL _5.78
PLANETOCENTRIC CONIC
C3 14.666 VHL 3.B_0
LNO4 AZMTH LN_H TIME
68.35 2_ 33 39
111.65 3 55 56
68.35 _ 33 39
111.65 3 55 56
68.3_ 22 33 39
111,65 3 55 56
OISTANCE 489.843
LO¢. 76.99 VL 27.824 G*L 4.35 AZL 86.56 ME_ 216.21 SMA 129.17 ECC .15941 INC ).A42_ Vl ]O.2Al
LOP 293.15 VP 37.546 GAP 1.66 A_P 9_.78 TAL |55.92 TAP 12.J3 RCA 108.58 APO IA9.76 V_ 34.795
GP -.76 ZAL 52.61 ZAP 110.35 ETS ,68 ZAE 152.09 ET£ 182,46 ZAC 97.A0 ETC 166.72 CLP-llO.35
0LA 35.09 RAL 16.50 R_0 6567.6 EL 11.664 PTH 2.05 VMP 2.918 OPA -2.5A RAP 4.?4 ECC 1.2414
L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ A2_WTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
3969.93 -_6.I2 168.53 242.26 65.69 23 39 49 3369,9 -29.17 160.60
2959.80 -26.11 9_.94 242.25 65,67 4 45 16 2359.8 -29.16 85.01
3969.93 -26.12 168.53 24_.26 65.69 2} 39 49 3369.9 -29.17 160.60
2959.80 -_6.11 9_.9_ 24_._5 65.67 4 45 16 2359.8 -29.16 85.01
3969.93 -_6.12 168.53 242._6 65.69 23 39 49 3369.9 -29.17 160.60
2959.P0 -26.1! 9_.94 _4_,_5 65.67 4 45 16 2359.8 -29.16 85.01
ORBIT DETERMINATION ACCURACY
ST ZIII.2 SR 258.1 SS 3289.3
CRT -9528 CRS -.9_77 CST -.997_
LSA 3913.8 MSA 160.7 SSA 9.4
EL1 2125,5 EL2 77.8 ALF 6.65
OIrFERENTIAL CORRECTIONS
TO£ 1.3580 TRA 1.04_9 TC3-2.02§4 BAU .397A
ROE .1724 RRA -.0153 RC3 .072E FAU .17160
FOE 8.1943 FRA 8.1368 FC-IO.IZ97 85_ 8966
80E 1.3689 eRA 1:0430 863 2.0_67 ¢SP -6127
MID-COURSE EXECUTION ACCURACY
56T 3189.1 _' 265.3 563 1795.5
RRT .4550 RRF .4_02 RTF .9855
3_.1 _3 -.0344 RJ3 .9854
_61 3191.4 $62 236.I THA Z.18
"52
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)
LAUNCH DATE DEC 9 1_6
HCL ]OCENTRZ C CONIC
RL 147.33 LAL -.00
RP 108.92 LAP -Z.IB
RC 94.840 GL 25.51
PLANE T(XENTR 1C CONIC
C3 14.912 _ 3.862
LN(.J4 A2'NTH LNCH TEN[
68.48 22 36 50
111.52 3 57 36
68.48 22 36 50
I11,52 3 57 36
68.48 12 36 50
!11.52 3 57
FL|GHT TINE 182.00 kRR[VAL OAT[ JUN 9 1969
D/STANCE 496.060
LOL 76.99 VL 27,919 GAL 4.45 AZL 86.56 H(A
LOP 296.31 VP 37.539 GAP 2,05 AZP 92,66 TAL
GP -.68 ZAL 52.12 ZAP 115.19 ET$ .53 Z_
219.37 _44 tZ9.13 ECC .16045
155.35 TAP 14.91 RCA 108.41
148.68 [TE 181.70 ZA( 95.77
DLA 35.02 RAL 17.11RAD 6367.6 VEL 11.673 PTH 2.05 VHP 3.010 DP4 -3.16
L-I TII4E INJ LAT [NJ L(_NG INJ RT ASC INJ A2'NTH [NJ Tit4[ PC) CST TIM
3971.33 -_3.96 168.37 243.10 65.63 23 43 1 3371,3
2965.82 -25.95 93.34 243.09 63.62 4 47 1 2365.8
3971._3 "23._ 1_.37 243.10 63.63 23 43 1 3371.}
2965,92 -73.93 93.34 243.09 65.62 4 47 ! 25S5.8
3971.33 -23._B 168.57 243.10 55.63 23 43 1 3371.3,
2gGS,B2 -23.93 93.34 243.09 63.62 4 47 1 2365.8
DIFFERENTIAL O_I;_REC TIONS
TDE ].5248 TRA 1.2243 TC3-2.21J6 _ .44j2
ROE .1788 _,A -.O216 RC3 .0855 FAU .1(d3_4
FDE 7.6632 FRA 7.7664 FC3-9._439 BSP 10406
80£ 1.3331 8RA 1.2246 8(_ 2.2J32 rSP -5803
LAUNCH DATE DI[C 9 1968
PIEL I(:_('a_l TR I C C_NIC
RL 147.33 LAL -.00
RP 108.93 LAP -2.32
RC 97.236 Gt. 25.19
PLANE T(XFNTR|C CCNIC
C3 15.206 'V_. "3.g00 OL_
LNO4 A2)ATH LNO4 TINE k-| TINE
68,64 22 40 23 3eTZ,_
111.36 3 39 21 1972.93
68.64 22 40 23 3972._
JJJ._6 3 59 21 L_7_.93
68.64 22 40 _J 3972._
111.35 3 59 2I _72,95
Olrr£R[NT_AL O_[cr_oNS
TO( 1.67_ TRA 1.4030 TC3-2.3_5| BAU .4814
I;fO( .18_8 RR/r-.O2TT RC3 .Dg?? FAU .I4890
FDE 7.12113 FRA T._t144 FC3-8.4773 _ 11_
_0_ 1.6899 _A 1.4032 _3 Z.3M! FSP -94_
INC 3.4370 Vl 30.241
APO 149.85 V2 34.791
ET( 166.64 (LP-115.19
RAP _.69 [CO 1.2454







NI0-COUR_ (_CUTION ACCURACY ORBIT DETERNIN_T|ON ACCURACY
_,,T 3399.4 _ 276,2 S¢.3 1682.B ST 2339.6 SR 265.6 SS 3J54.7
_T .4OL_ R_F ._N_ RTF .9880 CRT .9435 CR$ -.9_08 CST -.9976
S(_ _|0.0 1_3 -.0330 R13 ._9 LSA _44.5 MSA 163.0 5SA 9.8
S_1 3_0|.l _ 232.? I"PM !.78 ELl 2372,O £L_ 86.0 4LF 6.09
IrLI_T T|NE 184.00 ARRIVAL DATE JUN 11 1969
I,.Q. 76.99 VL 27.813 5&L 4.56 _ B6,37 _ 222.53 ._,4A 1_J.09 ECC ,16169 IN(: 3.4325 VJ 30._41
2_.47 VP _?.3_1 GAP 2.4) AZP _,53 TAL I35.13 TAP 17.66 RCA 108.2_ APO 149,96 v2 34.788
GP -.62 7)4. 5l._8 ZAP IIg.?I ITS ,44 Z/ME I43.34 ET£ 181.12 ZAC 94.43 ETC 166.57 CLP-119.71
34.93 RAt. 17.78 R_O 6167.6 VEL 11.687 PTH 2.06 VHP 3.120 DPA °3.66 RAP 1.41ECC 1.2503
INJ L_T |NJ _ JNJ RT A_k_ _NJ A2_ATH JNJ T_IA[ PO CST TIN _NJ 2 LAT JNJ 2 LONG
-23.79 J_l_.(_ 144.04 _.37 23 46 _ _373.0 -2_.95 1_(3,70
-15.7? 93.#| 244.03 63.3£ 4 48 34 2373.0 -28.94 85.9J
-23.79 |_._ 244,04 65,3T 23 46 38 3373,0 -28.85 1£0.?0
."73.77 93.8I 244.03 63.56 4 48 54 23?3.0 -28.84 85.91
-29,7_ 160.(iO 244,04 _3.37 23 46 3_ 3373.0 -28.85 160.70
o_.77 93.91 _44.03 63.3_ 4 4_ 54 2373.0 -28.84 85.91
N_O-Q3UR_ (Y_OLITXON ACCURAC_ OR_fT O_T£RMINAT_ON ACCURAC_
SGT _H)77.J _ _7.7 _C_3 1566.1 ST 2581.2 SR 273.3 S5 3019.5
RAT .3567 I_F ._1_36 RT_ ._4 (.RT .9383 CR$ -.9140 CST -.9978
3g_7,_ _ -,0310 RI3 ._93 LSA 3978.4 MSk 165.3 554 10._
_l_I 397_.4 S(_ _,7 _ 1.48 ELI 2393.9 EL_ 93.9 ALF 5.68
LAUNCH 0ATE DEC 9 1968 FLI_IT TIN[ 186,00 ARRIVAL 0_TE JUN 13 1969
I-_LI(_ENTRIC CONIC
RL 147.33 LAL -.00
RP IO8.94 LAP -2.45
RC 99.636 GL 24,85
PLAN[T(XENTRIC E(_llC
C3 J5.552 VHL 3.944
LNCH AZNTH LNCH TIME
68.03 22 44 25
Ill.J7 4 I lZ
68.83 _ 44 _3
111.17 4 I 12
68.83 22 44 23
111.1T 4 1 12
DIFFERI[NTIAL _RRI[CTIONS
TDE 1.81_ TRA 1.5751 TC3-2o4_1 _AU .5J93
_OE .1932 _A -,O335 RC3 .1079 FAU .J3725
FOE 6.5855 FR_ 6.9853 FC3-7.6404 BSP I;_331
_OE 1.8294 8RA 1.5755 BC3 2,4_4 FSP -50_
01STANCE 508,430
LOt. 76.99 VL 27.B05 GAL 4.68 AZL 86.51 HCA 225.69 SI44 129.04 ECC .16315 IN( 3.4285 Vl 30.141
LOP _2.63 VP 57.523 GAP 2.82 ATP _.40 TAL 154.67 TAP 20.5T RCA 101.98 APO 150.09 V2 34.786
GP -.56 7AL 50.98 Z4P 123.92ETS .35 ZAE 142.67 £TE 1_0.66 ZAC 93.40 ETC 166.51CLP-123.9_
DLA 34.82 RAL IB.SJ RAO 6367.6 VEL 1J.?02 PTH 2,06 VHP 3,245 OPA -4.04 RAP .43 [CC 1.2559
L-I TINE INJ L_T INJ LO_ INJ RT ASA_ INJ A214TH INJ TII_ PO (ST TIN INJ 2 LAT INJ 2 LONG
3974.79 -_3.57 168,64 245.08 65.51 23 _O 39 3374.8 -28,65 160.76
2_l,25 -25.33 94,35 243.07 65.49 4 SO 53 238J.2 -28.63 86.47
Je74.79 -23.57 168.64 245.08 65.51 23 30 39 3374.8 -28.65 16{3.76
2991,25 -_5.33 94.35 243.01 65,49 4 50 53 2_81._ °28.63 86.47
3974.7_ -23.57 166.64 245.08 65.51 23 SO 39 3374.8 -28.65 160.16
2_1.25 -25.53 94.35 243.07 65.49 4 SO 53 2_1.2 -28.63 86.47
MID-COURSE EXECUTION ACCURACY CI_IT OETERNINATION ACCURACY
_T 43|6,6 _ 2_3.3 _1_3 1447.6 ST 2772.9 SI_ 281.3 $5 2877.1
RRT .31_ _r ._73 RTF ._303 CRT .9320 CRS -.9074 CST -.9980
4327.0 R23 -.0'_93 RI3 .9gO2 LSA 4002.2 _SA 167.6 SSA 10.5
$61 4317.7 _ _3.B THA 1.26 ELI 2785.2 EL2 101.5 Akg 5.41
LAUNCH DATE DEC 9 1968 FLIGHT TIME 188.O0 ARRIVAL DATE JUN 15 1969
HELIOCENTRIC C.(_IC 0IST_CE 314.M1
RL J47,33 LAL -.OO l._ 76._ VL 27.7_ _AL 4.#_ A21. B_.58
108_94 LAP -2.58 _ 303.79 VP 37.313 GAP _.20 ATP _._IS TAL
RC 102.O_ Ok 24.47 OP -.51 7AL 50.34 ZkP IZ_.B3 ETS .19 ZAIE
PLANr.TO(.[NTRI( _IC
C3 13.952 _AL 3.994 DLA
LNCH A21dTH LNO4 TINE L-I TINE INJ L.AT INJ _ INJ RT AS_ INJ AZI4TH INJ TII4_
69.04 L_Z 48 4_ _.d4 -23.32 It_.67 746.2"2 63.43 23 35 3
110.96 4 3 8 _._ "23,31 94.97 246,_ $3,42 4 32 38
69.04 _ 48 47 _7G.84 "23.32 IM.67 243._ 65.43 23 53 3
I]O._ 4 3 8 29gO.69 "25.31 94.97 _A6.L_ i 63.42 4 32 58
69.04 22 48 47 _76.84 -23,32 J_,£7 24£._ £5,43 23 55 3
110.96 4 3 9 2_JO,t_J -25.31 94.97 243.L_Z 65.42 4 52 58
OIFFEIENTAAL CORRECTIONS MID-COUI_ EXECUTION ACCURACY
TOE 1.9469 TRA 1.7450 TC3-2,3_ BAU ,3343 _T 4_,3._ _ 311,1 9_3 1332.9
FDE 6.0663 FRA 6.39_3 FC3-6.8197 8SP 14040 S_ 4633.8 R_3 -.0_T4 RI3 ,9908
1.9373 _RA 1.7434 ¢C3 2.5_32 F_P -4701 5_1 4624.2 _ L_J_._ THA 1.10
Z"_B.B6 S#4A J28.97 E(( .J6483 IN( 3.4249 vJ 30.24J
154.17 TAP 23,03 RCA 107.71APO 150.23 V2 34.784
140,0T [T[ 180.29 ZAC 9_.66 ETC 166.47 CLP-127.83
34.71 RAL |9.30 RN_ 6_7.$ M[L J1.119 PTH Z.O6 _ 3.384 0PA -4.30 RAP 359.73 ECC t .2625








ST 2939.2 S_ 289.9 SS 273Y.6
C..RT ,9259 CRS -.9010 CST -.9981
LSA 4023.5 MS4 169.9 SSA 10.9
ELl 2951.5 EL2 109.0 ALr 5.22
453
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691
LAUI_H DATE DEC 9 I_N_ FLIGHT TIN[ 190.00 ARR|VAL DATE JUN 17 1969
HEL]C([NTR|C CONZC 0J$TAI_F 520.710
RL 147.33 LAL -o00 LOL 76.99 VL 27.786 GAL 4.97 AZL 86.58 PiCA 232.02 SMA ]28.90 ECC .16672 IN(: 5.4216 VI 30.241
taP 108.95 LAP -2.70 LOP 308,98 VP 37.507 GAP 3.59 ATP 92.11 TAL 153.64 TAP 25.66 RCA I07.41 APO 150.39 V2 34.783
RC I04.441 GL 24.07 GP ".46 ZkL 49.65 ZAP 151.45 £TS .25 ZNE 157.73 ETE I79.99 ZAC 92.20 ETC 166.44 CLP-131.45
PLANE TOCENTRIC CONIC
C3 16.410 _ 4.051 OLA 34.57 RAL 20.14 RA0 6567.7 YEL 11.739 PTH Z.07 VHP 3.536 DPA -4.44 RAP 359.29 ECC J .2701
LNO4 ATMTH LNCH ...................TIN_ L-| TIN[ |NJ LAT INJ _ INJ RT AS_ |NJ AZNTH INJ TIN[ PO C$T T|M INJ 2 LAT INJ12 L(__G
69.28 27 53 33 3979.1_ "15.03 |r_.71 247.46 65.35 23 59 52 3379.0 -28.J5 16Oo88
110.72 4 5 5 _O0|.41 -25.04 93.68 247.46 63.34 4 55 6 2401.4 -28.14 87.85
69.28 22 53 33 3979.02 "25.05 168.7| 24T.46 65.35 23 59 52 3379.0 -28.15 160.88
110.72 4 5 5 _01.41 °25.04 95°68 247.46 65.34 4 55 6 2_4OI.4 -28.14 87.85
69.28 12 53 33 3979.02 -25.05 168.71 247.46 65.35 23 59 52 3379.0 -28.15 160.88
110.72 4 5 5 3OO1.41 -25.04 99.68 247.46 65.34 4 55 6 2401.4 -28.14 87.85
D|FFEN[NTXAL CORI_CTZCNS MXD-CX_,II_[ [XECUTI(_N ACCURACV CRBZT 0ETERMXNATZON ACCURACY
TDE 2.0633 TRA ! .91L_ TC3-7.6704 _ ._5 _T 4698.J _ 3_.9 _3 IL=_3.8 ST 5080.9 SR 298.9 SS 2GO! .6
ROE .210e RRA -.04_ RE_ .1_ rAu .114_Z _ .289_ Mr .2_35 WTr ._-iO _T .9804 ORS -.8951 CST -._982
_'1_ 5.5767 FRA 6.L_79 FC3-6.04|7 BJIP l_J_ _ 4_.7 _ -.0_55 R13 .9910 LSA 4039.8 NSA 172.4 SSA 1! .2
2.0740 eRA 1.9131 B63 2.6733 FSP -4348 _l 4_9_!.8 Jl_ 311.8 THA .98 ELI 3093.7 ELZ 116.4 ALF 5.11
LAUNCH OAT£ O(C 9 1_o8 FLY,tAT TXNE |_'_._0 ARRIVAL 0ATE Jl_ I9 1969
PIEL_OC[NTR_C (X_I | C
RL 147.33 LAL -.OO
RP IO8.95 LAP o2.81
RC IO6.844 GL 73.63
PLAN[ T_CENTR; C CONIC
C3 16.930 VHt. 4.115
LNCH AZNTH LN_ TINE
6'3.55 _ M 43
110.45 4 7 2
_.55 Z'2 58 43
1_0.45 4 7 2
F_.55 ZZ 68 43
)zL].45 4 7 Z
0_ STAN_ 5_o815
Z'7,T/'4 GAL 5.14 AZL _!6,_1 _ 735.18 SMA 1_8.B2 ECC .|6884
37.498 G_P 3.S_ AZP 91.95 TAt, 153.07 TAP _.75 R_A |07.07
48.g_ TAP |_4.BO [TS .LP'_ ZA_ 135.63 (T[ 179.75 ZAC 92.0J
ZI.03 _ 6567.7 VEL 11.761 PTH 7.08 VHP 3.699 DPA -4.49
_NJ LAT |NJ LCNG |NJ RT A_g: INJ A214TH INJ T|MI_ PO CST T|N
-14.7_ IM._J Z_tl.79 66.27 24 5 5 3_1.3
-_4.73 _.47 Z_.79 66.Z5 _ 5_ is 2413.5
-74.73 168.73 74_1.79 65.27 74 5 5 3381 .)
-_4,73 _N_.47 148.79 65._5 4 57 16 2413.5
-24.75 1M. 73 248.79 65.27 74 5 5 3381.3
-74.73 96,47 748.79 65.25 4 57 16 2413.5
NI0-CCURSE I[XECUT|ON _CCUR_CY
_KT 5144.7 _ 3_4.5 SG3 1127.0
RRT .241_ _ .7174 RTF ._11
51_5.6 I_ -.0_4 RI3 ._Jll
.qGl 5145.4 sr_ 374.6 _ .gO
76._ vl. ZNC 3.418_ vl _o._41
LOP 312.12 VP kPO 150.57 v2 34.783








TD£ _.1699 TRA 2.0807 TC3-2.7176 BAU .61_
.2209 _A o.O473 RC3 .1_ F_ .10393
rOE 5.1233 re_ 5._ FC3°5.314_ BSP 15667
2.1811 M_ 2.0812 04_3 2.7206 FSP -4OO_
RAP 359.10 ECC 1.2786








ST 3200.7 SR 308.6 SS 2471.3
CRT .9153 CRS -.8897 CST -.9982
LSA 4051.7 MSA 175.1 $SA 11.5
ELJ 3213.J EL2 123.8 _LF 5.05
LAUN(H DATE DEC 9 19_
N[L IOCENTRIC CONIC
RL 147. _3 LAL -.(X)
RP ]_.94 LAP :'2.91
RC 109.246 GL 23.17
PLANE TO(ENTRI C CO_IC
C3 17.519 VHL 4.186
LNC_ ATI4TH LN_H TIN[
69.85 23 4 15
110.15 4 9 I
69.85 23 4 15
1t0.15 4 9 I
69.85 23 4 15
110.15 4 9 l
FLIGHT TIN[ 194.00
0| STklqEE 532.897
LOt. 76.99 VL 27.762 GAL 5.33 AZL 86.5_ PICA 258.34 SNA 128.74 ECC .17119
LOP 315.28 VP _.4gO GaP 4.37 A21_ 91.79 TAL 152.47 TAP 50.81 RCA 106.70
GP -.39 7AL 48.15 ZAP 137.gO ETS .L_'_ ZkE 133.75 (T( 179,55 ZAC 92.06
DLA 34,L_ RAL 21.97 RAO 6567,7 VEL 11.786 PTH 2.08 VHP 3.874 DPA -4.43
L-I TINE INJ LAT INJ _ INJ RT A,T_ INJ AZNTH INJ TIN[
3983.79 -24.41 168.76 250.21 65.17 24 10 39
3026.74 -24.40 97;34 250.21 65.16 4 59 27
3983.79 -24.41 168.76 250,21 65.17 24 10 39
_0L:_.74 -24.40 97._4 250.2i 65.16 4 59 27
39_3.79 -24.41 168.76 250.21 65.17 24 10 39
5026.74 -24.40 97.34 250.21 65,16 4 59 27
ARRIVAL DATE JUN Z1 1969
iN( 3.4158 Vl _],ZaJ
APO 150.77 v2 34,784
ETC 166.43 CLP-I_7.91
RAP 359.14 ECC 1.2883








St 3_04.7 SR 318.7 5S Z351.!
CRT .9108 CRS -.8848 CST -.9981
LSA 4064.2 HSA 178.0 SSA I].9
ELI 3317.4 EL_ 131.1ALF 5.03
OIFFERENT|AL CCIRR[(T|ONS
TOE 2.2708 TRA 2.2532 TC3°2.7_42 BAU .6411
ROE .2321RRA -.0505 Re3 ,IZ93 F/_J .09_O
FOE 4.7153 FRA 5.57_3 FC3-4.6255 BSP 16727
BOE 2.2876 BRA 2,2537 BC3 2.7372 FSP -3_73
HID-COURSE EXECUTION ACCURACY
S_T 5369.3 _ 345.8 S_3 1029.0
RRT .2_03 RRF .Z087 RTr .9910
_380.4 1_3 -.0"210 R13 ,9910
SGJ 5369.9 SC,2 336,5 _ .85
LAUNO4 DATE OEC 9 1968 FLIGHT TINE I_N_,00 ARRIVAL DATE JUN 23 1969
HELIOCENTRIC CO_IC 0I STANCE 538.954
RL 147.33 LAL -.00 LO. 76,_9 VL _'.74B GAL 5.53 AZI. 86.59 HC.A 241.50 SMA 1_.64 ECC .17378 INK: 3.4132 Vl 30.241
RP 108,94 LAP °3.00 LOP 318.45 VP 37,481 GAP 4.7? AZP 91.63 TAL 151.83 TAP 33.33 RCA 106.29 APO lSl.OO V2 _4.785
RE 111.645 GL 2"Z.68 GP -..._6 7.44. 47.34 7AP |'40.78 (TS .L=_ ZA( 132.07 ET( 179.39 ZAC 97.32 ETC 166.44 CLP-140.79
PLAN[TOCENTRIC CONIC
C3 18.180 VHL 4.164 DLA 34.O8 RAL L_Z._)_ RAO 6_67.7 VIE:L JIJ14 PTH 2.09 VHP 4.059 OPA -4.29 RAP 359.38 ECC 1.2992
LNCH ATNTH LNO4 TZN[ L-| T|ME |NJ LAT |NJ _ INJ RT A:IK' INJ A214TH ;NJ T|N[ PO (ST T|N INJ 2 LAT _NJ 2 LONG
70.18 23 10 10 39_6.30 °2A.05 168.77 ZSl.TZ 65,O8 24 16 37 3386.3 o2T.20 161.03
109.82 4 _0 55 3041.50 °24.03 98.30 Z5|,7| 65.07 5 J 36 2441.5 -77.19 90.57
70.16 23 10 10 _k_6._lO -24.05 168.Tt 15J.71 65.08 74 16 37 3_86.3 -77.20 161.03
I0_._2 4 lO 55 _O4i,_ "_4.0_ _.,._ _51.71 65.07 5 1 _ 2441.5 -27.19 _O.57
110.00 4 31 45 _77,97 °25,77 _4.gO 257,57 6G.73 5 21 23 2376.0 -28.69 86.24
110.00 3 97 L_ 5097._2 -2_.33 101.B1 250./1_ 63.42 4 44 4 2497.8 -25.71 94.28
OIFFER_NT|AL _CTION_ NIO-(.OJR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
tO_ 7.3608 TRA 2.4246 TC5-2.7_ _ .M57 _t 5566.1 _ 356.6 SG3 942.6 St 3585.4 SR 329.0 SS 7232.4
ROE .744| RRA -.O5L_ Re3 .IL_)_ FAU .O6457 _ ._2_3 _ .Z046 R1T .9909 CRT .8067 CRS -.8803 CST -.9982
FOE 4.33_7 FRA 5.2771 FC3-4.0271 6_ a 17491 _ 5577.5 _ -.O180 RI3 ._JO8 LSA 4064.5 NSA 181.0 5S_ 12.1
BO_ 7:3733 BR_ 2.4251 _3 2.7_18 F_P -3_1_5 SG| 5_.6 _ 347.5 THA .B3 ELI 3398,6 EL7 138.3 ALF 5.04
454
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69_
LAUNCH DAT( DEC 9 |968 FLI_IT TIN[ 198.D(] ARRIVAL DATE JUN Z5 1969
H(L|OCENTRIC CONIC
RL 147.33 LAL -.OO
RP 108.93 LAP -3.08
RC 114.042 GL Z'Z.IT
PLANIET(X(NTRIC CONIC
C3 18.9Z3 vHt. 4.350
LNO'i AZNTH LN(.J4 TIME
70.55 23 J6 27
IO9.45 4 12 46
70.55 23 16 27
109.45 4 12 46
lID.D0 4 50 0
110.00 3 42 19
DIFFERENTIAL CORR[CT|ONS
TO( 2.444e TRA Z.6011 TC3-2.TI_H) _ .UT_
ROE .Z570 RRA -.D544 RC3 .J_Z FAU .07618
FOE 3.9891FRA 5.0108 FC3-3.4853 _P 18170
BO( 2.4583 BRA 2.GO17 8(:3 2,7189 FSP -3117
'LAUN04 DATE DEC 9 1968
0lSTANC( 544._5
LOt. 76.99 VL 27.734 GAL 5.75 ATL B6.59 HCA 244.66 S;4A
LOP 321.61 VP 37.472 GAP 5.17 AZP 91.46 TAL 151.16 TAP
GP -.33 ZAL 46.50 ZkP 143.46 [TS .24 ZA_ 130.57 ET(
IZB.54 EC( .17662 IN( 3.4108 Vl )0.241
35.83 RCA 105.84 APO 151.25 VZ 34.787
179.25 ZAC 92.79 (TC 166.47 CLP-|43.46
2.10 VHP
AZt4TH INJ
OLA 33.69 RAL 23.97 RAO 6567.8 MEL 11,845 PTH
L-I TIME |NJ LAT INJ LO_ INJ RT AS( INJ
3_.92 -23.65 168.77 253.31 64.99 24 22 56
3057.67 -23,64 99.36 Z53.30 64.97 5 3 43
• 3_g.92 -23,65 16B.77 253.31 64.99 24 22 56
5057.67 -23.64 _,36 233,30 64.97 5 3 43
2943._NS -26.67 91.97 234.T? 67.78 5 39 4
31.50,62 -20,f_ 105.0_ 251,72 6Z.16 4 34 50
MID-COURSE EXECUTION ACCURACY
_T 5?A3.3 _ _.? _3 B64.1
.225,1 tr .ZOS? RTlr .9906
_8 3759,0 R23 -,0Jr_ R13 ,9906
SGI fl74).9 _ 3_?.4 _ ,82
FI.|GHT TINE Z00.00
4.254 DPA -4.0? RAP 359.81ECC 1.3114








ST 34_.7 _q 339.6 SS 2121.2
CRT .9029 CRS -.876! CST -.9982
LSA 4060.fl NSA 184.3 5SA 12.3
ELI 346A.3 EL2 145.4 ALF fl.O9
ARRIVAL DATE JUN 27 1969
HELIOCENTRIC C,(_IIC
RL 147.33 LAL -.OO
RP 108.93 L_P -3.16
RC 116.435 GL 21.64
PLAN[TCCENTRIC C(_IIC
C3 19.755 VNL 4.445 DL_
LNCH AZtATH L.NO_ TIN[ k-I TIN( |NJ LAT
70.95 23 23 ? _1,54 -23,22
109.05 4 14 Zg 3075.410 o_3.21
70,95 23 23 7 _1.34 -'_J._
109.05 4 14 29 _075.40 --_3.Zl
I_O.OO 5 4 40 29_I.9_ "11'.13
HO.O0 3 M 3 319_.97 -19.3_
DIFFERENTIAL _CT|¢l_i
TO( 2.5Z38 TRA _.7_34 T¢3-2.6765 IMU .7076
ROE .2?09 liRA -,D350 R¢3 ,1232 FAU .0_47
rOE 3.6_O FRA 4,7696 FC3-3.DD04 B,qP 18777
Z.S_3 eW_ Z,?e_9 _3 2,_794 FSP -Zl_i_
O| 6TN_Ci[ 3_10._
76,99 VI. 27.719 6.41. 5.99 AZi. _1_.3_) 1,4CA
324.7/I VP 37.464 GAP 5.57 ATP 91.29 TAt.
GP -.3J ZAt. 45,_ ZAP J4_,N (TS ,_7 Ziq[
Z47.82 _ 1_.44 £CC .1797_ IN(: 3.4084 Vl _O.241
150.47 TAP _8.Z9 RCA J05._kS APO 151.52 V2 3a.790
1_.23 [T( 179.15 ZAC 93.43 ETC 166.50 CLP-145.96
3_.tM R_ 23.0_ W 6|47,8 _ 11.9_ P11¢
INJ _ INJ RT AS( IN./
1tl8.76 Z84,97 64,89 24 29
!00._ L_34.97 64._1 3 5 45
IM.1N_ Z84,97 64,89 24 29 39
10D,3Z 284,97 64,88 5 5 45
gO._O _4._ M.49 5 53 22
107.35 L_S_.83 61,23 4 29 16
NIO-_U_E (_¢UTICN ACCURACY
MT ,J_O _l r ._115 _ ._03
I_ _JA,3 _ -.OIA_ R13 .g_J3
_J sgl_.9 _ 3M.4 T_ ._3
2.11 _ 4.460 0PA -3.77 RAP .41 ECC 1.3251








ST 3501.9 SR 350.1 SS 21316.9
CRY ,8994 CRS -.8723 CST -.9983
LSA 4051.9 NSA 187.6 SSA 12.5
EL| 3516.0 EL2 152.4 ALF 5.15
LAUNCH 0ATE DEC 9 19_8 FLIGHT TIME ZOZ._O ARRIVAL DATE JUN 79 1969
FELIOC(NTRIC CONIC
RL 147.33 LAL -.DO
RP 108.91 LAP -3.22
RC IJ8.823 GL _J,O8
PLAM[ TOCENTR IC CONIC
C3 20.685 VHL 4.548
LNCH AZNTH LNCH TIME
TI .39 23 30 7
108.61 4 16 6
71.39 23 3_ 7
108.61 4 16 6
110.00 5 17 57
110.OO 3 31 22
0ISTAN(E 556.964
LOL 76.99 VL 27.703 GAL 6.25 AZL 86.59 _ 250.99 SIAA 128.33 ECC .18310 INC 3.4062 Vi 30.241
LOP 327.94 VP 37.455 GAP 5.99 AZP 91.11 TAL 149.75 TAP 40.73 RCA 104.83 APO 151.83 V2 34.794
GP -.29 ZAL 44.72 ZAP 148.29 (T$ .31Zl_. 128.03 (T( 179.06 ZA¢ 94.22 [TC 166.54 CLP-148.29
OLA 33.46 RAL Z6.10 RAO 6567.B _EL 11.919 PTH 2.12 VHP 4.675 OPA -3.41RkP 1.16 ECC 1.3404
L-I T|M[ INJ L._T ;NJ I._ ]NJ RT AS(: ]NJ A_TH ;NJ T|I,_ _ CST T|N |NJ Z LAT INJ 2 LONG
3_H34.24 -22.76 168.73 236.71 64.79 24 36 41 3394.2 -25.96 161 .lO
3094.65 -22,75 101,78 256.71 64,78 5 7 40 2494,6 -23.95 94.15
3994.24 -22.76 168.73 256.71 64.79 2& 36 41 3394.2 -25.96 161.10
5094.65 -22.75 101.79 Z56,71 64.79 5 7 40 2494,6 -23.95 94.15
1905.19 -27.64 89.3? _9.01 69.04 6 6 22 1505.2 -50.23 81.14
3231,70 -18,03 109,81 _4,10 60,46 4 25 14 2631,1 -_1,83 102.74
DIFFERENTIAL _CTIOkL_
TO( 2.5978 TRA 2.9723 TC3-2.6211 BAU .7256
ROE .2856 RRA -.0546 RC3 .1_09 rJ,J .06142
FOE 3.3970 FRA 4.5521FC3-Z,570_ B.f_P 193_
80( 2.6135 ERA 2,9728 SC3 Z.6239rSP -L_3
_AUNO4 DATE OEC 9 1968
H(L ICX:ENTR|C CCNIC
RL 147.33 LAL -.DO
RIP 108.go LAP -3.27
RC 121.206 GL _0.51
PLAM[TOCENTR|C CONIC
C3 21.725 VHL 4,M1
LNCH AZMTH LNCH TINE
71.87 23 37 30
108.13 4 17 31
Tl.e7 23 3? 30
108.13 4 17 31
110.00 5 30 29
IIO.OO 3 27 M
NIO-'COURS[ ()ECUTION ACCURACY ORBIT DETERNIN_TION ACCURACY
SGT 6044,6 S_R 385.1 SG3 728._ ST 3539.5 SR 360.6 $S 1918.9
lllRT ,2_42 _ ,2_0_ RI_F ,9_ CRT ,8961 CRS -,8687 CST -.9983
S_ i036.9 R23 -.0125 213 .g_99 LS_ 4037.8 NSA 191.2 SSA 12.7
$61 _O45._ S_ 374.4 THA .86 ELl 3554.3 EL2 159.4 ALF 5.23
FLIGqT TIIA[ Z04,00 ARRIVAL OAT( JUL I J969
0ISTANC( _._O9
LOL 76.99 Vl. 17.(M6 _AL 6.53 A21. 86,60 _ 254.15 _l_ 1_.21 (CO ;18678 INC 3.4041 Vl 30.241
_P 331.11 VP 37,447 GAP 6,41 AZP IO,93 TAL 149,OO TAP 43,15 RCA 104,27 APO 152,16 V_ 34,798
GP -,2? ZAL 43,B0 ZAP 1_0,48 £TS ,_ ZA_E |26,95 £1_E 178,99 ZAC 95.16 ET( 166.58 CLP-150.48
D|FT(RENTIAL CORR(CTZONS
TO( Z.6712 TRA 3.|_3 TC3-2.5451 _ .7,t00
_0( ._011RRA -.053i RC3 .1156 r_J .054?5
FOE 3.14_1 FRA 4,3_O2 FC3-2,JSJ ? _i _ J9T_2
Z._81 ERA 3.1717 _C3 2.5477 FSP -2425
OLA 33.22 RAL 27._1RAO 6_67.9 VI[_ lI._N_3 PTH Z.|3 VHP 4._10PA -2.99 RAP 2.04 ECC 1.3575
L-| TXNE |NJ I_T _NJ _ INJ RT AS( |NJ A2_ATH _NJ T_N( RO CST TIN ;NJ _ LAT |NJ 2 LONG
_16,86 -_Z,Z6 |$8.(i_ 2_8,52 64,69 24 44 ? 33_.9 -25.48 161.09
3115.62 ;22,23 103,13 2_,52 64,M 5 9 26 25t5.6 -25.47 95.55
_J_14_._1_ -'_._ 1_8._ 2_1_,52 64,_ 24 44 7 3396.9 -25.48 161 .O9
3115.62 -22,28 |03.15 Zg,52 64,48 5 9 26 2515.6 -25.47 95.55
2891 .f_ -Z7.97 88.45 Z61 .IS 69.49 6 18 41 2291.7 -50.49 80.17
326_,79 -16,77 |||.lPJ 255,46 89,?? 4 _'_ 6 2668,8 -_0.66 104.99
M|O-r.OU_ (]Q:(UT|I:N ACCURACY ORBIT OETERMINAT|ON ACCURAC_
S_T 6175.5 _ 393.3 8_3 670.1 ST 3569.6 SR 370.9 SS 1829.7
RRT ,2453 RRF ,2338 R1T ,9895 CRT .8931 CRS -.8655 CST -.9983
6188,0 _ -,0I(Y_ RJ5 ._95 L_A IO25,6 NSA 194.8 554 12.8
-_l 6176,2 _. MI.2 THA .90 ELl 3385.0 EL2 166.1 ALF 5.31
455
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69_
LAUNCH 041"[ 0[( 9 I_ FLIGHT Till[ _6.00 ARRIVAL OATE JUL 3 1969
HCLIOCENTR|C CONIC 0I$TANCE 568.82|
RL ]47.33 LAL -.00 L(_. 76.99 VL 27.(_9 GAL 6.84 AZL 86.00 HCA 257.3J _44 |28.09 EC( .J9076 INC 3.4020 vJ 30.24|
RP 108,89 LAP -3.52 LOP 334.28 VP 37.458 GAP 6.85 /_ 90.75 TAL 148.23 TAP 45.55 RCA 103.66 APO 152.53 V2 34.803
RC 123,58l GL 19.92 GP -.25 ZAL 42,86 ZAP 152.54 ET$ ,41 ZA[ 125.99 [T[ 178.95 ZAC 96.25 [TC 166.62 CLP-152.54
PLANI[ T(_ENTR XC CONIC
(3 22.888 VNL 4.784 0Lk 32.96 RAL 28.53 RA0 6567.9 VEL 12.0J! PTH 2.14 VHP 5.157 0Pk -2.53 RAP 3.04 [CC |.3?67
LNO_ AINTH LNCH TIME L-J TIN[ |NJ I.AT |NJ _ IN| RT At_ IN| AZNTH IN| TINE PO CST TIN rNJ 2 LAT IN| Z LONG
72.38 25 45 15 _)9.55 -ZJ .74 16_.(O Z$0,40 64.59 24 51 55 5399.3 -24.98 161,05
107,62 4 18 41 51_.41 -21.72 104.65 Z(_.40 64.58 5 11 0 2538.4 -24.96 97.08
?Z.38 23 45 15 _.35 o21.74 JM.GO L_,40 64._9 24 51 55 3599.3 -24.98 161.O5
|07.62 4 18 41 5138.41 -21.72 104.65 L_O.40 64.58 5 11 0 2538.4 -24.96 97.08
|10.00 5 42 33 L_80.(_) -28,25 B?.?0 265.41 69,87 6 30 54 _'280.6 -_.70 79.37
110.00 3 24 30 5305.16 -15._2 1|4.02 Z_.gO 59.15 4 19 55 2?05.2 -19,49 107.16
DIFFERENTIAL (.CII_CTJOI_ N|0-_ _OL/TI[(_I ACCURACY _R_JT DETERNINATION ACCURACY
TOE 2.7582 TRA 3.3782 TC5-2.4619 BAU .7541 _T _89.1 _ 4_,? _i_ 617,0 ST 3584.9 5R 380.6 $5 1743.5
ROE .3173 RR_ -.0_O6 RE3 .IO_Y_ FIAJ .04891 _ .ZM6 _ .2488 RIT" ._91 CRT .8901 CRS -.8623 CST -.9983
rOE 2.9|88 F'RA 4.1831 Ir(5-I .8502 8.._P _D2_N_ _ 6_01.9 M5 ".0082 R13 .9891 LSA 3999.5 N$A 198.5 SSA JZ.9
2.7565 BRA 3.3785 8(5 2.4645 FSP -_Z_ _1 6_0.0 _, M'/P.O THA .95 EL| _pO0.9 EL2 172.7 ALF 5.41
LAUNO4 0ATE OEC 9 1_ IrLZ(_4T T_NE _J_._ A_RJVAL OA'rE JUL 5 |969
H(LICCENTR_C CCNZC OISTANQ[ 574.6_B
RL 147.33 LAI. -.00 LOt. 76,_ _. _,65| GAL 7.16 A_. 8_.10 HCf _IO.A_
RP 108.87 LAP -5.55 LOP 557.45 VP 57.4_0 GAP ?.30 AZP SO,_ TAL 147.44 TAP
RC |25.948 GL |9.32-GP -.Z4.ZAL 41.80 ZAP |54.49 [TS .4? ZAE 125,12 rTE
PLANETOCENTRIC (-_NIC
C3 24.|_8 _AL 4.918 0LA 5Z.(H) RAL L)9.4_ RA0 _S_I.0 V[L 1_.0_ PTH Z.|6 _AP 5.585 OPA -2.0| RAP 4.15 ECC 1,398|
LN_ A2'NTH LNCH TIME L-_ TIN[ IN,/ tAT |NJ _ ZNJ RT 48( IN| A2'NTH |NJ TI1_ PO CST TIN IN| 2 LAT |NJ _ LONG
72.94 23 _3 _ 4001.74 -21.18 IU,SO EI_.N 64.50 _S 0 4 3401.7 -24.43 1_.99
IO7.O6 4 19 57 3J_5,O_ -RI.J8 101.£4 L_1_,34 64.48 5 |2 20 2563.0 -24.42 _8.73
7_.94 25 55 _'Z 400] .74 "2] .18 16_,50 _tt_._l _I.SO 25 0 4 340J .7 -_4.43 160.99
|07.0_ 4 19 57 3185.O'_ -21.18 |08.24 _I_.34 64.49 5 12 20 2565.0 -24.42 98.73
]|0.00 5 _J 17 _?1.45 -1_.44 #7.07 _5.M 70.18 6 42 8 L_71.4 -_0.87 78.71
110.00 5 21 49 5_41.50 -J4,24 ||6.05 _.40 58.S9 4 17 _0 2741 ._ -|8._0 109.78
0_FIr(_RENTIAL _IiI_CTION_! NJ0-_J_I_J_ I_1_CUT,[Oq ACCURACY ORBIT OE TERNINA T ION ACCURACY
TOIE _.diO27 TRA 5.5_? T¢5-_._?| _ .?t_ _k_T 6_,_ _ 407,_ _k_5 _69,0 ST 3_0.8 ._R _9.8 SS |663.0
• 3342 RRA -.0470 R¢5 .tOtS IrAU .04558 RRT ._145 _ .2661 R1T .9_86 CRY ._72 CRS -.8593 CST -.9983
rOE Z.7119 rRA 4.024_ r(:_}-l.SSN _qP J_O(_O _ 6405.7 N_5 -.00_ RI5 ._86 LSA _971.2 N$A 20_.2 SSA 1_.9
BO[ 7.8225 8RA 3.59_J0 D¢5 1_._5 FSP -_070 _| 6591,7._C.Z 391.6 THA l.Ol ELl _7.5 rL_ 179.1 ALF 5.51
127.97 ECC .J9509 IN_ 3.4000 Vl _._41
47.92 RCA 103.01 APO 152.94 V2 34.808
178.91 ZAC 97.40 ETC 166.65 CLP-154,49
_LAUNCH DATE 0E¢ 9 1_8 FLI_T TII4_ 210.00 ARRIVAL DATE JUL 7 1969
h'_LIOC[NTRIC CONIC 0ISTAN_[ 380.536
RL 147.33 LA_,. -.00 LOL 76.99 VL 27.632 GAL 7.51 AZL 86,60 H(A 265.64 ._4A 127.85 ECC .19978
RP 108.85 LAP -3,38 LOP 340.62 VP 37.422 GAP 7.76 ATP _0._ TAL 146.64 TAP 50.29 R(A 102,31
RC 128.306 GL |8.70 GP ".23 7AL 40.93 ZAP 1§6.34 ETS .5_ ZAE |24._ ETE |78.89 ZA( 98.68
PLANE TO'CENTR I C CONIC
C3 25.645 VHL 5,0_4 0LA 32.40 RAL _._ RA0 6_M.0 _[L 12,125 PTH 2.17 VHP 5.645 OPA -J.d5
LN_J_ ATNTH LNCH TIME L-I TXI_ IN| LAT ][NJ L_NG ZNJ RT AS(: IN| A2147H XNJ TI1_ PO (ST TIN
?3,55 0 5 50 4OO3,_0 -20,59 JM,3_ 264.34 64,41 l 12 34 5403,8
106.45 4 210 13 5189.71 -Z0.57 107.gB _4.54 64,59 5 15 22 2589.7
73.55 0 5 50 4003,80 -_0,S9 1_1,_ 2_4,54 64,41 I 12 34 3403,8
|06.45 4 20 13 3189.71 -20.57 107.9_ L_4._4 64.39 5 13 22 2589.7
110.00 6 5 45 2865._ -28.61 86.56 _.01 70.45 6 53 29 2264.0
|I0.00 5 19 28 3377,35 -12.9fl 118.06 259.97 58.08 4 15 46 2777.5
INC. 3.5980 V| 30._41
APO 153.39 v2 34,8J5
ETC 166.69 CLP-156.34
RAP 5.34 [CO 1.4220
IN| 2 LAT _NJ E LONG
-23.86 160,88
-23.84 |(30.51




01FF[R_NTIAL CORRIECTION9 NID-E_JRS_ E_CUTION ACCURACY OR_IT OETERNINATION ACCURACY
T0£ 2,8660 TRA 5,SL_Z9 TCS-2,L_3 _AU ,7762 _GT _481.7 _ 415,2 SG5 525,4 ST 3589,2 SR 398,3 55 1588,4
ROE .3517 RRA -.0421 RE3 ,0945 FAU .0_8 _T .L_t_J _ ._55 RTF" .9882 ERr ,8843 CRS -.8564 CST -.9983
roe 2.5263 tea 3.8819 r(3-1._0_0 8SP 210_8 S_ 6494.8 R_5 o._044 R|3 .9882 LSA 3939.7 N$A 205.8 SSA 12.9
802 2.8875 8RA 3.8232 BE3 2.2642 FSP -I914 S_1 6482.8 SG2 39_.1 THA |.07 ELl _606.5 EL2 185.1 ALF 5.62
LAUNCH 0ATE DEC 9 1968 FLI_T TINE 212,00 ARRIVAL 0ATE JUt. 9 1969
H_LIOCENTRI¢ CONIC 01STANCIE 586.33_
RL |47.33 LAI. -.00 LCL 76.99 VL 27.614 GAL 7.89 421. 86._0 PiCA 266.81 _tAA 127,72 EC( .20486 INC 3.3961 VI 30.241
RP 108.85 LAP -3._9 LOP _45.80 VP 57,415 GAP 8._4 A2P g0.19 T_L J45.8_ TAP 52.64 RCA 101.55 APO J55.88 V2 34.821
RC 130.653 C-L 18.07 GP -._I 714. 59,9_ ZAP J_.|0 ETS ,_9 ZAE 125.62 ETE 178.88 74( 1(_.04 ETC 166.71 CLP-158.|0
PLANI[ TOCENTRIC CONIC
C3 27.273 VHL S._Z2 0LA 32.10 RAL 31.75 RAO 65_.1 VIII. 12.19_ PTH _,19 VHP 5.918 OPA -.86 RAP 6.62 [(C ] .448#
LNCH A2_ATH LNCH T_NE L-I T_I4E IN| tAT ]NJ LONG |NJ RT AS( ZNJ A214TH IN| T|NE PO CST TIM _NJ Z LAT _NJ ;_ LONG
74._ 0 14 43 40_._7 -19,_ JM.J? _:_.40 04.52 | _| _0 3405.6 -23,25 160.74
|05.80 4 _0 27 32J8.50 -19.95 109._6 266.59 64.51 5 14 5 2618.5 -23.24 102.45
74.20 0 14 45 400_.57 -|9.9_ J_l.l? L_6.40 64.52 I 21 30 5405.6 -23.25 160.74
105,80 4 20 2? 5218,_O -19,9_ JO_,_ L_,_ 64,51 5 14 5 L_18,5 -23,24 102.43
IIO.C_O 6 16 39 2_58.05 -Z_.T5 _!_,15 _?0.39 ?0.65 7 4 57 2238.0 -51.11 77.74
|10.0(3 3 17 22 _4J4.04 -11.65 JELl.06 21_1._0 51.65 4 14 16 _814.0 -15.82 113.46
OIrrERCNTIAL C.ORRECTJON_ MID-_ _)_(UTICN ACCURACY ORBIT OETERt41NATION ACCURAC_
TOE 2,9316 TRA 4,O_10 TC3-_,1451 _ ,78_0 _GT 6_6,_ _ 418,5 _3 486,5 ST 3584,4 SR 406.1 55 1521.1
eOE .3700 A_A -.03_9 Re5 .08_7 FAU .05599 _ .512'2 _ .3072 RTF' .9877 C.RT .8815 CRS -.8537 CST -.99P4
FOE 2.5622 FRA 5.7583 FC5-1 *0789 BSP 21_ _B 6579._ R_5 -.0024 R13 .9877 LSA 3909.5 NSA 209.3 5SA 12.9
802 2.9549 gRA 4.0681 BC3 Z.1448 F_P oi765 _,1 6_67,fl SG2 397._ THA 1.14 ELl 3602.3 EL2 190,8 ALF 5.72
456
JPLTM 33-99 EARTH--VENUS TRAJECTORIES tVOL, 4. 1968-69)
LAUI_.H OAT[ orc 9 1968 IrLIGHT TINE ZI&.00 ARRIVAL. OATF JUt. 11 ]969
HELIOC(NTR|C C(_NIC C)|STANC( 592.080
RE. 147.33 LAL -.OO LQ. 76.99 VL 27.594 GAL B.29 AZl. 86.61 14_ 269.98 SI4A 127.59 ECC .21037 |NC 3.3941 Vl 30.241
RP 108.80 LAP -3.39 LOP 346.97 VP 37.407 GAP 8.74 AZP 90.(_ TAL 14._.00 TAP 54.98 RCA 100.73 APO 134.43 V2 34.829
RC J32.989 GL J7.44 GP -.ZO ZAL _._N_ ZAP |59.78 ETS .65 7AlE J_.98 ET[ J7B,_88 ZAC lOJ.AB ETC 166.73 (LP-ISg. TB
PLANE TOCENTR IC CONIC
C3 Z9.102 VHL 5._9§ DLA 3J .79 RAL 32.90 RAD 6588.2 VI[L 12.267 PTH 2.2| VHP 6.Z05 DPA -.23 RAP 7.97 ECC 1.4790
LNCH AZNTH LNCH TINE L-Z TINE ZNJ LAT |NJ LO_ |NJ RT A_C ZNJ AZNTH INJ T]t4E PO (S T TIN INJ 2 LAT INJ 2 LONG
74.91 0 24 7 4006.74 -19.N_ 167.GY_ _.5l 64.24 | 30 54 3406.7 -22.61 160.54
105.09 4 20 13 3249,72 -19.29 1|1.89 268,50 64.23 5 14 23 2649.7 -22.59 104.5J
74.91 0 24 ? 4006.74 -|9,30 |67.92 L_.5| 64.24 J 30 54 5406.7 -ZE.61 S00.54
I05.09 ,4 20 13 3249.72 °19.29 111.89 Z68._0 64.23 5 J4 23 2649.7 -22.59 104.51
110.{30 6 28 2 2853.4? -28.8fl 85.83 272.83 ?0.82 7 15 36 2"_53/5 -31.19 77.41
llO.OO 3 15 ZB 3450.96 °10.27 |22._ 263.28 57,_'_ 4 12 59 _51.0 -|4.32 115.54
DIFFERENTIAL C.OqWECTIONS N|D--CO_S( E_CUTION ACCI.WACV ORBIT OETERNINATION ACCURACY
TOE Z.9923 TRA 4.3_ TC3-2.02_ _ .7880 S_T _$6.3 J_R 4_.9 _3 450.g ST 3567.9 5R 4J2.9 55 1455.7
ROE .3886 RRA -.O_4 RC3 .0787 FAU .0_ _ .333| _ ._.93 RIT .987_ CRT .8786 C.R$ -.8_09 CST -.9984
FOE 2.2094 FRA 3.6435 FC3 -.8899 BSP 21623 S_ 6649.8 _Z_ -.000_ RJ3 .9_7_ L._ _869.6 NSA 212.6 SSA 12.8
BOE 3.0J74 BRA 4.3L_8 B(3 2.0_5_ F_P -J6_5 _| _37,S _ _o6 THA J._2 EL| _586._ £L_ 196o2 ALl r 5.82
LAUN04 DATE DEC 9 |_ FLIGHT TIIAE 216.00 ARRIVAL DATE JUL 13 1969
I,_LIO_ENTRI( C..(_IIC DI$TNq_ 5t37.777
147.33 I..AL -.00 LO. 76,99 VI. 27.574 GAL 8.73 421. 86._1 HC4 _73.15 _ 127.45 ECC .21634 INC 3.3922 Vl 30.24i
RP |O8.78 L_P o3,39 I,_ 3_O.J4 VP $7,400 GAP 9._ 42P _F_.J| 7_,. |44,17 TAP _7,_2 t_4 _9.88 APO 155,0_ v2 _4.837
RC 135.3J3 GL J6,79 GP -,J9 ZAL 37.M ZAP |6].39 £TS .7| ZA( JL_,_ ETE 178.89 ZAC 102._ £T( J66.7_ CLP-|6J .39
PLAN[ TOCENTRIC COLIC
C3 31.159 VHL 5._8Z OLA 31.46 PAL 34.04 RN) _._ V_L |2,3_0 PTH 2.23 _4P 6.508 DPA .42 RAP 9.38 ECC 1.5128
LNCH A214TH LNCH TII4_ Lol TII_ INJ |.AT |NJ _ |NJ RT AS( |NJ _ZNTH |NJ TIN[ PO CST T_M |NJ 2 LAT |NJ 2 LONG
75.68 O 33 57 40D7.Y'_ -18,61 167.61 2?0.67 64.16 | 40 44 3407.3 -21,93 160.27
104.32 4 19 29 3283.38 -111,60 114,09 Z'_0._ 64.16 5 |4 13 2683.4 -21.92 106.75
73.68 O 33 57 4OO7._, -18.61 |67._1 Z?0,67 64.16 | 40 44 3407.3 -21.93 160.27
104.32 4 J9 29 3_83.NI -J8._O 114.O9 Z?0,66 64.16 5 J4 13 L_o83.4 -21.91_ 106.75
llO.OO 6 38 54 2850,Z5 -_.g_ 115.61 _/'S.3| 70,95 ? 26 24 2"Z_0.2 -31.25 77.;7
110.OO 3 13 43 3488,46 -8,88 I24.0_ _S.0J 56.86 4 IJ 51 _.5 -13.19 !17.62
DIFFERENTIAL _(TlOiS NJO-(_U/_ [_OJT/ON ACCUR,_CY ORBIT DETERtAIN,tTION ACCURACY
TOE 3.033_ TRA 4.5939 TC_-I.8g_3 _ .79|3 SGT 1149tl,5 _ 4_.6 _3 417.5 ST 3546.5 SR 418.7 SS 1395.6
ROE .4078 RRA -.O194 RC3 .0707 r_J .OZ614 RRT .3_54 RRF .35Z7 R1T .98_J CR7 .8757 CRS -.8482 CST -.9985
FOE 2.07Z5 FRA 3.54|8 FC_ -.7_ 8_EP 219J6 _ 6712.| RZ_ .0001' R;3 .9870 L_4 M28.| MSA 215.?' SSA 12.7
BOE 3.0807 _RA 4.593_ _1 I.l_i_? Ir_P -1518 !l{| 61_0.2 _, 3_.7 THA 1.30 rL| _56_.5 El.._ _1 .| ALF 5.92
LAUNCH DATE DEC 9 I_B FLIGHT TIN_ 218.(_ kRR|VAL 0ATE JUL. 15 1969
H_L _O_ENTRIC CONIC
RL 1,47.33 LAL -.O0
RP 108.75 LAP -3.37
RC 137.625 GL 16.14
PLANI[ TOCENTRI C CONIC
C3 33._76 VHL 5.786 OLA 31.12 RAL
LNCH ATHTH LN(H TIME L-| TIN[ IN) LiT
76.32 0 44 22 4006.80 -17.89
J03,48 4 JB 6 332Oo0J -J7°87
76.52 0 44 22 4006.80 -17.89
103.48 4 ]B 6 3_20.01 -|7.87
JIO.OO 6 49 34 2848.26 "28.97
110.[30 3 1_ 4 3526.53 -7.46
DIFFERENTIAL CORRECT ION_
TOE 3,||55 rRA 4.88|3 TC3-J .7686 8_4J ,7_F'_13
ROE .4275 RRA -.0[_9 RC3 .0629 FAU .O2"_5
FOE 1.9486 FRA 3,4517 IrC3 _._r_t_ B_P _174
(K)E 3.1447 _RA 4.8813 _3 1.7697 FSP -|4|0
OISTAN_£ 603,4|4
cOL 76,99 VL 27,354 GAL 9.20 AZL 86,61 HCA 276,32 5NA 127,32 ECC
LOP 353.32 VP 37.394 GAP 9.81 A?P 89.63 TAI,. 143.33 T_P 59.65 RC_
GP -.19 ZAL 37.OO ZAP 162.95 ETS .77 ZAE |21.84 ET( 178.91 ZAC
• 22283 |NC 3.3902 VJ 3{3.241
98.95 APO 155.69 V2 34.646
104.54 ETC 166,7Z cLP-162.9_
35,17 RAO 6568,3 V[L 12,444 PTH 2,25 VHP 6.828 OPA I ,09 RAP 10,85 ECC 1 ,fl509
IN| _ IN| RT ASC IN| AZI4TH IN| T|I4E PO CST TIM IN| 2 LAT IN| 2 LONG
167.21 272.87 64.J0 1 51 9 3406.B -21.23 159.90
J16.49 272.86 64.09 5 13 26 2720.0 -21.21 109.J9
167.21 272.87 64.10 | _1 9 3406.8 -21.23 139.90
116.49 272.86 64.09 3 13 26 27_0.O -21.21 109.19
85.47 277.84 71.00 7 3 7 3 L_48.3 -31.2B 77.05
|Z6,J| 266.79 56.54 4 lO 50 2926.6 -11.8J 119.71
MI0-COLJ_S( E_ECUTION ACCURAO' ORBIT 0ETERMINATION ACCURACY
_T 6732.0 _R 4_9.7 SG3 38?.6 ST 3_.2 _ 423.3 SS 1340.0
RRT .37_ I_r .3769 RT! r ._5 CRT .8728 CRS -.8457 CST -.9985
6?63.7 R_3 .(JO_) R|3 .9866 LSA 3764.0 MSA 218.3 SSA 12.6
SGI _754.O _ _7.5 THA 1.59 ELI 3539.6 EL.?. _Ofl.5 ALF 6.01
t._UNC._ DATE DEC 9 1968 FLIGHT TIME E_O.O0 ARgIVAL 0ATE JUt- 17 1969
HELI(X;ENTRIC CONIC DISTANCE _08.984
m.. 147,33 LAL -.00 LOL 76,99 VL _T,534 GAL 9.71 AZ_ B6.61
RP IO8.72 LAP -3,34 LOP 356,50 VP 37,387 GAP J0,N_ AZP 119.44 T.Q.
RC 139.923 GL 15.48 GP -.|8 ZAL 36.O_ ZAP 164.4_ _T_ .8_ Z_
PLANE TO_ENTRI ( CCNIC
C3 _6.093 _ 6.OOB 0LA 3(3.77 R/U. 36._3 RAO 65_,4 VEL 12.548 PTH
LNCH AZMTH LI_J4 TIME L-I TIN[ INJ I.AT IN|
77.44 O _5 25 4004,95 -17.|4 1(_._8
IO2._6 4 J_ 57 3359.86 -17.|Z. 119.10
77.44 0 5_ 25 4004.9_ -17.14 |_._
_02.56 4 J_ 5T 3359.86 -IT.J2 II9.10
It0.00 7 0 4 _847._0 -_,_ 115.42
IIO.O0 3 lO _ 3563.31 -6.00 1_.]6
O IFIrERENTIAL _CTIONS
TDIE 3,1793 TRA 5.1_9 TC3-|.6352 6JUJ .789_
RO( .4476 RRA .0033 RE3 .05_§ IrAU .OJ940
FOE 1.8372 FRA 3;3729 Ir¢3 -.4653 8_P _396
BOE 3.2107 _RA 5.1889 BC3 1.6_61 Ir_ -|310
279.50 SI,4A 127.18 ECC .22987
142.50 TAP 61.99 RCA 97.95
12|,33 ETE J78,93 ZAC 106,15
2.27 VHP 7.168 OPA 1.79
IN| RT ASC IN| AZNTH IN| TIME PO (ST TIN
_75.|l 64.05 2 2 |O 3403.0
e?5.W 64.04 5 l| 57 2?39,9
_75.11 64.05 2 2 I0 3403.0
_75.I0 64.04 _ IJ 57 2759.9
Z_0,42 71.03 7 47 31 _47.fl
L_8.61 56.28 4 9 54 2965.3
IN(. 3._882 VI 30.241
/_PO 156.42 v2 34.B55
ETC 166.70 CLP-164.45
RAP 12.37 ECC I.fl940








ST _490.3 SR 4_6.9 SS 1288.9
CRT .8699 CR5 -.8432 CST -.9986
LSA 3738.6 _SA 220.8 SSA 12.fl
ELI 3510,1 EL2 209.4 ALF 6.09
MIO-COU_91_ £_(UTION ACCURACY
S_T 6198.7 _ 432.0 s_3 360.4
RRT .40_Z _ .4019 R'rr .98r_
6812.4 RZ3 .00_2 R|3 ._64
S_I 6800.9 S_2 395.2 THA J .47
45?
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69J
LAUNCH OATE DEC |0 1968 FLI_T TitA[ 70.00 ARRIVAL 0ATE rE_ 18 1969
HELIOCENTRIC C_qIC
RL 147.31 LAL -.00
RP 1D7.50 LAP Z.26
eC 7e._MY_ GL 3.14
PLAN[TOCENTR| C C_qIC
C3 275.455 _ 16.597
LN04 AZMTH LI_H TIME
9O.DO 5 47 55
90.00 19 53 L:'9
100.00 7 13 21
100.00 21 JO 44
IID.O0 B 30 36
llO.O0 _ 9 39
DISTANCE |33.019
LQ. 78.(30 VL 16.680 GAL Z4.54 AZL 66.49 NCA
LOP 118.10 VP 30.859 GAP -47,01JZP 87.31 TAL
CP .IZ ZAL 64.23 ZAP 32.;?JJ ET$ 179.25 Z_
40,15 SMA 87.49 EC( .74788 IN( 3.5056 Vl 30.244
170.61 TAP Z10.96 RCA Z2.06 APO 131.9Z V2 35.153
136.02 ETE 167.79 ZAC 65.79 ETC 163.49 (LP 32.75
DLA 6.44 RAL 1i.45 RAO 6571.6 VEL 19.919 PTH 3.15 VHP 16.617 DPA -14.16 RAP 335.60 ECC 3.5333
L-| TINC |NJ LAT JNJ LOIG JNJ RT ASC INJ AZNTH INJ TiME PO C$T T|N |NJ Z LAT INJ ;? LONG
_041.97 -17.72 99.55 ;770.16 83.97 6 38 38 2443.0 -16.;77 90.917
5157.45 E5.52 230._ _._J.61 77.79 Zl 19 _'6 4557.5 ;?3.5;? ;?ZE.19
;?767.47 "79.35 79.48 776.46 84.07 7 59 79 7167.4 -29.66 70.71
4sm.z4 Z?.12 211.55 zlg.ao 76;9E _ 37 4_.7 73.05 _3.36
;?574,65 -33.76 61.57 276,99 64.31 9 13 0 1924.7 -34.16 32.35
4723.77 3j.43 196.H Z68.Z0 75.61 13 18 13 4113.S 79.16 187.88
01FFERENT|AL _(TIONS
TOE -.81_ TRA-1.9_Z2 T(3 -.1141
ROIE-I, 1713 RRA ._1
FOE ,3T11 FRA .7101
801[ 1.417517 BRA Z.06J7
fLAtJNC_ 0ATE OIE( 10 1968
PArL IOCrNTR|C CCN|C
RL 147.51 LAL -.00
RP |07.49 LAP 7.40
R( 76.644 GL 3.56
PLAN_ TOC6"NTR |C (._N I (
C3 ;751.912 W4. 15.677
LN04 AZl_TH _ TIME
9O.OO 5 45 55
9O.00 ZO 4 A
100.00 7 11 47
J0O.O0 71 20 53
110.00 6 30 19
110.00 _ 16 51
MIO'O_ENECUTION _(CURA(Y ORBIT 0ET[RMINATXON ACCURAC_
•4119 `%T 8_7.1 S;R 4_|.9 `%3 L_.4 ST 349.0 _R 408.7 S$ 340.9
RC3 -.0178 FAU .01166 RRT -.0167 l_F .01(1_ RTF -.6183 CRT .7088 CRS .7878 CST .99Zl
FC5 -.O373 6SP I_P_J _ 9_1,2 I_ -.0003 R13 .6183 LSA 595.6 NS_ 723,9 SSA 13.9
8(3 .1146 FSP -_ _1 B_7,J S_. 4_1.8 TNA 179.19 EL| 498.0 EL2 ZO;?.O ALF 51,30
FLI(dAT TIME 72.00
0| ST_£ 1_1_.711
LOL 76.00 VL 17,617 GAL 13.44 AZL 66.51 HC_
U3P IZJ .35 VP 31.177 GAP -44.1111 AZP 87.46 TAI.
GP .12 Z_. f_..9_ ZAP _0.TZ £TS 17_._ Z_
ARRIVAL DATE rE8 _O 1969
43.40 _i4A 89.00 £CC .72077 IN( 3.4934 Vl 30.244
169.94 TAP Z13.34 RCA 24.65 APO 153.15 VE 35.;?35
136.16 KT[ 188.Z0 ZA( 67.45 ETC 163.78 CLP _0.7;?
OL_ 9.13 RAL 17.51 RAO _71.5 VF..I. J9.319 PTN 3.10 VHP 75.675 0P_ -13.69 RAP 335.Z6
L-I T|N[ JNJ LAT _NJ _ |NJ RT AS( |NJ AZ)iTH |NJ TIlE PO (ST T|N _NJ ;? LAT
30_.99 -17.61 1_0,5_ 17_.8_ 6_.47 6 3_ 57 7457.0 -18.23
51_0.12 24.94 _17._ _d).72 76.13 11 19 24 451_.1 12.76
2700.07 -'19._ 00.40 ZT'_.O_ 83.59 7 58 7 7180.J -E9.84
487_.27 16,_ ZO9.03 ZlSg._ 75.72 17 42 6 4771.3 _4.31
Z534.31 -36.70 61._ L_rg.f_ B3.68 9 17 33 1934.3 -34.18
4690.79 30.65 193.96 16T.97 74.50 73 37 Z 4090.6 _6.47
0IFFE_NTIAL CCRI_CTIONS
TOE -.9313 TR_-2.JI4_ TC3 -.1403 B_U .4749
RO(-1.1316 _A ,3444 RC3 -.0141 FAU .O11_4
IrOl_ .39_3 FRA .7495 F(3 -.O_90 6_ilP 607
_O_ J.4663 BRA Z.JBM 6(3 .1_|0 FSP -30
NIO--C(U_ E_ECUTION ACCURACY
S_T _.| S_R 4_6,7 `%3 ?.8.8
_RT .0079 MW .(X_O RTF -.6459
J0_7.5 R_3 .0146 RJ3 -,6458










ST 409.1 SR 417.9 Ss 367.5
CR7 .7313 CRS .7675 CST .9949
LSA 646.1 MS_ 219.4 SSA 14.9
rLl 540.9 EL.Z 717,6 ALF 43.37
'LAUNCH DATE 0EC I0 1968
H_LI(_ENTRIC CONIC
RL 147.31LAL -.DO
RP 107.48 LAP ;?.53
RC 74.503 GL 3.69
PLAN[TCCENTRIC CONIC
C3 230.361 VHL 15.176
LNCH AZHTH LNCH TIN[
90.00 5 43 43
9O.0O 2O 14
10O.0O 7 10 1
J00.00 21 30 44
110.0O 8 ;?9 30
110.0O L_ 17 44
FLIGHT TIN( 74.00 ARRIVAL DATE FEB ;?2 1969
DISTANCE 144.487
LOL 79.0O VL 18.327 CAL Z_.39 AZL 66.57 PICk
LOP 124._0 VP 31.679 GAP -47.85 AZP 87.61 TAL
GP .1_ 7AL 61.74 ZAP 29.71 £T$ 179.48 Z_
46.65 5MA 90.53 ECC .69380 INC 3.4826 Vl 30.;744
169.O9 TAP 715.74 RCA 27.7_ APO 153.34 V;? 35.;?57
1_.39 ETE 188.69 Z_C 69.12 ETC 164.O6 CLP ;79.;71
OLA IO.01RAL 13.53 RAO 6571.3 VI[L 18.753 PTH 3.06 VHP 24.653 OPA -13.07 RAP 336.93 ECC 4.7912
L-| TINE ]NJ LAT |NJ LONG IN| RT ASC |NJ A214TH |NJ T|NE PO CST TIM IN| _ LAT ]NJ ;? LONG
3070.01 -77.51 I01._0 Z79.27 83.01 6 34 53 2470.0 -78.19 92.90
5087.M 24.19 275,13 769.56 74._9 71 39 3 4487,4 7;?,00 217.;71
2791.70 -L_3.17 61.L_S L_'9._O 83.15 7 56 32 7191.7 -79.81 72.51
4633.9"_ 75.g(3 Z0_.57 169.08 74.54 _ 31 20 4735.9 ;?3.53 198.53
7547.96 -33.63 67.9_ E_0.12 83.49 9 1! 53 1943.0 -34.17 53.78
4657,43 _O.Z'Z 191.56 167.66 73.7| 73 45 71 4057.4 77.63 183.33
OIFFER_ENTXAL COR/_CTIOMS MID-COURSE [_CUT_IOI ACCURACY ORBIT OETERt4XNkTION ACC_AC_
TO( -,7979 TRA-1.9_O6 TC3 -.1259 B_U .3908 _T g05.O _GR 461.7 _G3 30.8 ST 378.5 SR 417.9 SS 371 .O
ROE-I.O957 RRA .5194 RC3 -.D162 r)_J ,01_J6 RRT -.0204 RRF .0157 R1T -.6664 CRT .7013 CRS .76_8 CST ,9909
r0E .3989 FRA .7603 re3 -.0457 8,5P 1617 S_ 1015._ R_3 ,00'27 RJ3 ,6_64 LS_ 637.7 N_ 736.0 SSA 14.3
80_ 1.3354 ERA 2.0572 _C3 .1_9 FSP -69 _l 905.0 S_ 4Gl.5 THA 179.19 ELI 570.6 EL7 716.6 ALF 49.03




ARriVAL DATE FEB ;?4 1969
RL 147.31 LAL -.(30 LOL 78.00 VL 18._83 GAL 71.40 AZL 86.33 HOt 49.89 514A 9_.07 EC( .66776 INC 3.4779 Vl _O.;744
RP 107.46 LAP 2,66 LOP 177.85 VP 31.064 GAP -40.93 AZP 87.76 TAL 168.75 TAP Z16.14 RCA 30.63 AF_ 153.5(3 v2 35.258
RC 72.381 GL 4.13 GP .|3 ZAL 6(3.58 ZAP 17.7_ [7S 179._0 Z_ 1_.77 [TE J89.Z| 7AC 70.62 ETC 164.33 (LP ;?7.73
PLA_I[ TOCENTRI C CCNIC
C3 7t0.675 _ 14.5_0 01..4 |0.76 RAL J4._ Rt_ 6_7J.2 VEL J8._5 PTH _.07 _P 73.7|7 DPA -17.44 RAP 3_k_.61 EC( 4.4597
LNCH AZNTH LNCH TZN_ L-| T_NE |NJ LAT IN| LO_ XNJ RT ASC IN| AZNTH IN| T|I4[ PO CST TIN |NJ ;? LAT IN| 2 LONG
90.0O 5 4| Z0 308_.38 -17.40 102.!_9 279.62 87.38 6 37 47 1487.4 -26.15 93.80
90.00 _'_ 14 _ _04&.12 73._0 _._4 _9._ 7_._7 7J d6 37 4444.1 11.16 714.717
10O.0O 7 8 4 180_.66 -29.0_ 82.06 279._ 82.73 7 54 46 Z'_32,7 -29.76 73.32
10O.0O 71 40 25 4799.07 75.71 _04.00 168.83 73._8 73 0 74 4199.1 2_'Z.69 196.11
110.0O 8 18 31 155D.69 -33,57 63.59 180,51 83.13 9 11 2 1950.9 -34.15 54.40
110.0O ZZ 36 27 46,?.3.61 79.53 189.17 767.37 71.95 73 53 31 4023.6 26.78 181.06
DIFFERENTIAL OORf_CT|_L_, CR1BIT OETERM|NAT|ON ACCURACY
70t[ -.8045 TRA-2.0O76 TC3 -.1_39 _ ._10 ST 399._ _iR 471.6 SS 387.9
R0_-I.0577 NRA ,4964 RC5 -,0161FAU .01_7 CRT .701J CRS .7648 CST .9907
FOE .4149 FRA .7878 FC_ -.0_104 6SP _9 LSA 655.1NSA ;741.5 SSA 14.5
1.3769 _RA 7.0_81 _C_ .|357 FSP -74 [L| 5_5.7 EL_ 274.1 ALF 47.;?;?
MID-0OURS_ E_CUTZCN ACCURAO'
`%T 950.0 `%R 465.5 `%3 33.3
RR7 -.0177 _ .01M RIT -.684!
1057.9 N_3 .0071 R13 .6841
`%1 950.0 ,%7 465,5 THA 179,35
458
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-693
LAUNCH DATE DEC |0 1968 FLIGHT TIE 78.00 ARRIVAL DATE fEB 26 1962
HELIOCENTRIC CONIC DISTANCE 156.368
RL 147.31 LAL -.00 L_ 78.00 VL 19.598 GAL _).46 AZL 86.54 HCA 53.14 SMA 23.6| [C( .64||8 |NC 3.4642 Vl 30.244
RP 107.48 LAP 2,77 LOP t3|.10 VP 32.433 GAP -39.11 AZP 87.92 TAL 167,42 TAP 220.56 RCA 33.59 APO 153.63 V2 35.259
RC 70,261 GL 4.58 GP .13 ZAt. 59.47 ZAP 26.EG ETS J79.73 Z_£ |37.13 ETE 189.76 ZAC 72.54 ETC J64.58 CLP 26.26
PLANIE TOCENTR |C CCN|C
C3 12r3.o24 VHL 13,893 OLA |l.54 RAL 15.42 RA0 6571.1 EL 17.730 PTH 2.99 VHP L:_,812 DPA -II.79 RAP 340.31 ECC 4.1767
LNO4 A2"I,,ITH LNCH T[NE L-[ TIME IN! L/IT IN! LONG IN! RT A$C IN! AZNTH IN! TZf,_ PO C$T TIM .rNj Z LAT IN! 2 LONG
90.0(3 5 _8 44 3024,03 -27.30 103,L_ 279.85 82,17 6 30 |8 2494.0 -28.10 94.65
go.oO 20 34 24 5005.32 22.84 219.95 26t).09 7Z.79 21 57 49 4405.3 20.27 212.22
JOO,DO 7 5 55 7,1JJ2,B7 -_JI,99 B9,,80 _80,JJ B2,35 7 5_ 47 _J2,9 -;_9,74 74,0B
100.OO 21 49 54 4761.71 24.46 201.48 2_.53 72.26 23 9 J6 4161.7 Zl ,BO 193.69
110.0(3 P 27 21 2558,02 -33.51 64.14 _.80 82,81 9 9 59 1958.0 -34,14 54.96
110,00 _ 44 57 4589.33 28.79 186.78 21_.91 "10.72 24 1 26 3989.3 25.89 178.80
0|FF[RI[NTIAL C_ql_[CTIONS NZ0--COUII_E [_ECUT|CN ACCURACY ORBIT OETE_I|IOTZC_I A(CURACY
TOE -,8079 TRA-2.0_'15 TC3 -.1415 _AU .3_ _T _34.4 _wR &_.7 _3 _.0 ST 4|9.8 SR 424,8 $$ 404.9
ROE-I ,O196 RRA .4733 RC3 -.0203 FNJ ,O1241 _ -.0154 _ ,0119 R1T -.?011 ORT ,7003 Ot$ ,7859 CST .9905
rOE .4320 rRA .8152 FC3 -.0_7 BSP 2810 _ 1099.3 RL_J .00_0 R13 ./011 L_ 677.9 g_ 246.6 SSA 14.7
BOE 1._010 BRA 2.0752 BC3 .1429 F"SP -8| SGI 994.4 SGZ 4(I0.7 THA 179.46 ELI 550.7 ELE 23l .2 kCF" 45.4B
LAUNCH DATE OEC 10 1968 FLI(#tT TIME 80.00 A_IVAL OATE FEB 28 1969
HELIOCENTRIC CONIC
RL 147.31 LAL -.00
RP 107.48 LAP 2.88
RC 68,Z09 r_. 4,94
PI.ANE TOCENTR I C CCNJC
LN04 AZt4TH LNO4 T_I_
90.00 5 35 55
90.00 EO 44 9
_00.00 7 3 33
I00.00 21 59 12
ll0.00 8 Z_ 0
I10.00 22 53 J5
OIST/_C£ 162.447
78.00 VI. _0,17_ 5AL 19.57 AZl. 86.54 _ 56.39 _L4 95.1S ECC .615£5 ]NC 3.4561 vl 30.244
LOP 134.39 VP 3_.784 GAP -37.37 A*_P 88.0B TAL |66._| TAP_3.00 RC4 ._.$7 APO 153.73 V2 35.259
GP .13 ZN. M.4Z ZAP 24,8l ETS 179,87 2_ 137.65 ETIE 120.34 ZAC 74.28 ETC 164.B2 CLP 24.B!
OL.t 12.29 RILL |$.29 RN) 6570.9 _IEL IT.L_ PTH E,95 W4P 21.937 OPA -It.J2 RAP 342.01ECC 3.9095
L-| T_I4E _NJ I,,AT IN! I._ _NJ RT _C IN! AZNTH _NJ T|I,_ P_) (ST TIN _NJ E LAT _NJ 2 LONG
3104.96 -27,_0 104.01 _79,9_ P1.79 £ 27 40 2_O5.O -2B.05 95.45
4965.94 _.OZ 217.35 ZG_,77 11.73 _ 6 55 4_5.9 }9.32 209.72
ZS_._ -ZB._O 83._I ZBO._J 82,00 7 _0 35 2222.4 -29.70 74.78
4723.80 23.25 IM.g6 E_,I_ 71,17 23 17 56 4123.8 20.86 JgJ .27
2_4.39 -33,45 M.63 _.97 82.53 9 g 44 1964.4 -34.12 55.45
4554.55 _q',g_ |S4.40 266.46 69.51 24 9 9 3954.5 24.94 176.$5
ORBIT DETERN_NAT_ON _CCUR_C_
ST 441.3 SR 42?.3 $S 4E2.4
CRT .£9_9 CRS .Tg7|'CST ._02
LSA 701.7 M$A 251.3 SS_ 14.9
ELl 566,4 EL2 237.8 ALF 43.68
O IFIrERENT_4I, CORR_C T]CNS
TD( -.8116 TRA-2.03_7 TC3 -.|420 BAU .3_2
ROE -.ge20 _ .4501 _C3 -.02_5 IrjU .01258
FO_ ,447_ FRA .B432 FC5 -,0_|6 _$P _53
_O£ 1.2739 _ Z.0820 B(3 .1_07 FSP -89
NIO--COUR_ ELOCUTION ACCURACY
SGT |040.7 SGR 47| .2 _3 38.9
RRT -.0127 RRF .0096 RTF -.7J7_,
1142.4 RL_J ,0019 RJ3 .7175
$_1 1040.7 _2 471.2 TIM 179.56
LAUNCH O4T[ 0[C lO |_8 FLIGHT TINIE 8Z.00 ARRZVAL _ATE H_R _ J969
HEL IOCENTR|C CONIC
RL |47.3| LAL -._0
RP 107.48 LAP 2.98
RC 66.167 GL 5,32
PLANE TO(ENTR1C CONIC
(:3 16J .977 VHL 12.727
LN(J4 AZMTH LNCH TIME
gO.O0 5 32 52
90.00 210 53 44
;00.OO 7 0 58
100.00 22 $ 19
110,OO B 74 2_
IlO.{X3 23 I 20
0 IIrFERi[NT IAL C(_I[C T I CN_
TOE -.81_ TR_-g.0419 TC3 -.1559 _ ,3420
R0( -,9443 RRA .4270 RC3 -.OZSO F/_ ,01279
FOE .4647 FRA .8716 FC3 -.0_83 BSP 31_0
1,2464 _RA 2.01_| B(3 .1_7_ F_P -'_7
OISTANC£ 168.609
LCL 78.00 VL _.715 _L J8.72 ATL 86.55 /4(4 59.64 S_A 96.68 E(( .59075 I_ 3.44B5 vl _.244
LOP |37,60 VP 33.118 G_P -3_,71 AZP 88.26 TAL |6_.82 TAP Z25.45 RCA 39,57 APO |53.79 V2 35,257
GP .14 ZAL 57.42 2AP 23.37 ET5 l_O.O0 ZA[ 138._6 [TE 190.97 7AC 76.03 ETC 165.O5 CLP 23.37
OLA 13.O_ RAL 17.1l RAO 6_70.B _EL 1_.832 PTH 2,gg VHP El.090 OPA -|0,44 RAP 343.72 ECC 3.6657
L-| TIM[ INJ LAT |NJ L_ INJ RT AS_ _NJ AZNTH ZNJ TII,_ PO CST T_N _NJ 2 LAT |NJ 2 LONG
3115.29 -_7.09 104,7_ 279.99 81,43 6 _4 47 _515.3 -28.00 96.20
4925.24 21.14 Z14.75 268,40 ?(3.71 22 15 f_ 4325.9 I8.32 207.2J
2B3|.15 -28.81 84.14 ZB0.28 BJ.G7 7 4B 9 3'231.1 -29.66 75.43
4_83,32 22.7B 1_.43 267.78 70.11 2_ _ 24 4085.3 19,P_ !PP.P5
2559,9B -33,40 6_,O6 ZBJ.O4 B2.28 9 7 16 J970.0 -34.11 55.89
4519.25 27,12 182.01 Z65._ 68,34 24 16 39 3919.2 23.93 174.30
NI0-CO.IR_ [)_CUTION ACCURACY ORBIT 0[T[RN|NAT|C_ _CCUR4CY
S6T 1087.Z _ 47_.0 _3 42.0 ST 453.0 _ 429.2 S$ 440.3
RRT -.0101 _ .0070 RIT -._3_4 CRT .6992 CR$ .7884 csr ,9899
1|B5,6 _ .00_1RJ3 .7334 LS_ 725.9 NSA 255,5 SSA 15.0
SG| IO87.2 _. 473.0 TI_ 179.69 ELI 582.3 EI,._ _44.0 ALF 4l ._O
LA_ OATC DEC 10 19_8 FLI_4T T|NIE 84,00 A_IVAL OATE MAR 4 1969
HELIOCENTRIC r.._IC
RL 147.31 LAL -.[30
RP 107.49 LAP 3.045
RC _,.161 Gt. 9.71
PLAME TOCENTR ] C COCZ C
C3 148.452 VHL 12.184
LN(,H A2'NTH _ TIME
_O.00 5 29 34
gO.0_ 21 3 9
100.00 6 58 9
I{30,O0 _ 17 15
l|0._O 8 E'Z 4O
110.00 23 9 14
O IFFKRI[NTIAL C..4_Rg_( TI CI_
TO[ -.SIS! TRA-2.0f_Z5 TC3 -.!653 _ .3287
ROE -.90_) RRA .4040 RC3 -.0277 FAt,/ .O130!
FOE ,482B FRA .g_09 Ire3 -.075B BSP 3297
B_. I .2214 BRA 2.0918 BC3 .1656 Irsp "106
DI$T_CE 174.B42
LOL 78.00 VL 21,_ _AL 17.t0 AZL M._H_ PIEai
bOP 140.85 vP 33,432 GAP -34.13 AZP M.43 TAL
GP .15 ZN. 56.48 Z_P Zl.gE ETS 11_.15 ZNE
_..89 _ _.ZO ECC .5665! IN( 3.4413 VI 30.244
|6_.04 TAP _7.93 RCA 42.57 _PO 153.83 V2 35.256
138,!_3 [T[ 191,64 74C 77.80 ETC 165.25 CLP 21.95
0L_ 13.75 R,tL 17._ li_ 6_710.6 ',/£k 1E.425 PI'H 2.B7 WIP20._70 OPA -9.74 RAP 343.44 £CC 3.443l
L-J TINE IN! LAT |NJ _ |NJ RT AS( ZNJ A2'NTH ]NJ T[NE PO CST T_M |NJ 2 bAT |NJ 2 LONG
3J25.0I -Z_.99 105,44 279.g0 81.10 6 21 39 2525.0 -27.95 96.90
4885._ 20.2i ZlZ.13 _?_g_ 69.73 22 24 35 4285.3 17.27 204.69
_39.31 -2_.73 84.73 _,_ 81.37 7 45 29 2239.3 -29.63 76.04
4646.22 21 ._5 19_._ _7,_2 41_,08 2_ 34 41 4046.2 18.81 J86.42
Z_74.88 -3_.3_ _.43 280,_I,_ 82.06 _ _ 35 J_74.9 -34.J0 56.27
4483.4| _.le 179.64 _6_.41 67.21 24 23 58 3883.4 L_.BB J72.0_
xlO-_ E_OJTIOI_ ACCURACY ORBIT DEI_RNINATION _CCUR_CY
_T 1137,4 _ 474.0 SG3 45.4 ST 486.8 SR 430,5 SS 459.0
RRT -.O0_S RRF .00_) RIT -.7485 CRT .6995 CR$ .7899 CST .9B97
SC.B 1232.2 R_ .0_ R1_ ,7485 LSA 752.1 MS4 259.2 $SA 15.2
SGI 11_7.4 _K,2 474.0 THA 179.81 £L! 600.0 EL2 249.6 _LF 40.00
4_9
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH OAT[ 0([C 10 1968 FLIG4"IT T[I,I_ 86.00 ARRIVAL OAT[ MAR 6 1969
H[LIOCENTRIC CONIC DISTANCE 181.161
RL 141.31 LAL -.00 LOq. 78.00 VL 21.698 GAL 17,12 AZl. 86.57 P_A
RP 107,50 LAP 3.14 LOP 144.10 VP 33,7_7 GAP -32.61 AZP 88.61 TAL
RC 62.196 GL 6.11 GP .15 7AL 5S.59 ZAP 20.95 ITS 180.30 Z_E
PLANE TOCENTRZ C CONIC
C3 136,098 VHL 11.666 0LA 14.48 RAL 18,60 RAO 6570.5 _L 16.045 PTH
LNO'I A?NTH LNCH TIME L-! TIH[ INJ LAT JNJ LONG INJ RT AS(
gO.00 5 26 0 3134.19 -_6.B9 106.09 179.70
_.1_ 21 12 26 4843.95 19.21 209.51 _7.51
100.00 6 _ 6 2B46,87 -28,65 BS.2g 250.01
I00.DO 22 26 2 4606.50 20.8? 191.M L_.BZ
110.00 8 20 40 2579.11 -33.32 65.76 180.83
110,(30 23 16 57 4447.03 25.21 177.L_ L_54,112
0 IIrFERIENT IAL CCR/ECTIONS
T0£ -.8208 TRA-2.0594 TO3 -.169B 8AU .313g
ROE -.8690 RR4 ._812 RC3 -.0305 F_J .01317
FO[ .5014 FRA ,9308 Fc3 -.0844 6._P 349_
1.1959 t)RA 2.0944 8C3 .1725 /rSP -117
66.13 SN4 99.71 rCC .54299 Ii_ 3.4349 Vl 30.244
164.29 TAP 230,42 RCA 45.JJ7 APO 153.85 V2 35.253
139.82 £T[ 192.36 ZAC 79.58 ETC 165.46 CLP 20.55
2.63 VHP 19,476 0PA -9.02
INJ A2'NTH ZNJ TINE PO C$T TIN
80.78 6 18 14 2534.2
68.79 22 33 10 4244.0
81.09 7 42 33 LP_46.9
68.10 23 42 49 4006.5
81.87 9 3 39 1979.1
_.11 24 31 4 _k947.0
RAP 347.16 £CC 3.2398








ST 510.7 SR 431.1 SS 478.2
CRT .69_ ORS .7916 CST .9894
LSA 778.6 NSA 262.3 SSk 15.3
ELI 618.0 _'L2 254,6 ALF 38.16
MZ0-_..<_JRSE E_CUT,_N ACCURAO'
SGT 1187,7 _ 474.3 SG3 49.1
RRT -.O1_8 _ .O004 RTF -.7630
SGB 1278.9 RL_ .00Zl R13 .7630
$61 1187,7 _ 474.3 THA 179.92
L,_UNOa OAT( 0£C 10 1968 irLi_!T TIME 88,00 ARRIVAL OATE MAR B 1969
I{51.19 £C( .52022 IN<: 3.4286 vl 30.244
232.95 RCA 48.55 APO 153.83 V2 35.250
193.14 ZkC 81.37 ETC 165.64 CLP 19.15
HELIOCENTRIC CONIC
RL 147,31 LAL -.0(1
RP 107.51 LAP 3.21
RC 6O,278 Gl. 6.53
PLANE TOC£NTRIC CONIC
_3 1_4.B11 _ 11.172 DLA
LNO4 A2_4TH LNCH TIME L-I TINE INJ LAT
90.00 5 2"2 10 3142.91 -2_.80
90.00 21 21 35 4_01._0 18.15
1(30.00 6 51 47 1853.91 -18._8
I00.00 L:_ 34 40 4566.13 19.82
110.00 8 18 _7 2_82.71 -33.2B
110.00 23 24 _ 4410.09 24,17
0 ZFF£R£NTIAL CORRECTIONS
TD[ -.8234 TRA-2.0_47 TC3 -.1758 _ ._
ROE -,8330 RRA .3587 R{3 -.033_ F_J .01336
r0E .5210 FR_ .9616 re3 -.0941 _SP 3715
80[ 1.1713 8RA 2.0956 1_.3 .1789 F_P -JZ8
OZSTtd_ 187.5_
LO. 78.00 VL 12.143 GAL 16._ A_._ fl_._T_ _9._8 Sl4A
LOP 147,3_J VP 34,0'_Z GAP -3|,16 AZP _1_.79 TAL J63.57 TAP
GP ,16 ZAL 54.76 ZAP 19.|_ ITS 180.46 |All 140.78 £T£
13.19 _ 19.L_ _ 63?0.3 EL 15.t_9 PTN 2.79 _ 18.707 0PA -8,30 RAP 348.88 ECC 3.0541
INJ _ INJ RT A_ INJ A_Zl4TH INJ TLNE FO CSI_ T ZM ZNJ _ LAT |NJ Z LONG
106.71 279.39 80.49 6 14 33 2342.9 -27.B4 98.20
_OG.B_ _7.00 67.$9 22 41 37 4201 .g 15.0_ 199.62
85.79 279.'_ 80.83 7 39 21 2253.9 -29.55 77.17
1B8.81 _.27 67.15 23 50 46 3966.1 16.55 18J .54
_.03 _0._ 81.71 9 I 30 1982.7 -34.07 56.88
174.g0 L_I.|9 65.0_ 24 37 59 3810.1 20.61 167.57
NI0-C(_UR_ ELOCUTION ACQJRACY ORBIT OETERNINATION ACCURAC_
_T 1Z39o5, _ 4"/'3.8 _3 53.0 ST 535.5 SR 431.0 SS 498.0
.0012 _ o.0035 RIT -.77G8 CRT .70_1 (RS .7934 (;ST .9891
132"1.0 RZ_ -.0023 R13 -,7768 LS4 806.4 N8A 264.8 5SA 15.5
$GJ J239.5 _ 473.8 THA .03 Et-I 636.9 rL2 258.8 4Lr 36.32
LAUNCH 0AT[ 0EC 10 1968 FLIGHT TII( 90,00 _RRIVAL DATE MAR 10 1969
HELI(X[NTRIC CONZC
RL 147.31LAL -.(X_
RP I07.5_ LAP 3.27
RC 58,412 GL 6._H_
PLANETOC_NTRIC CONIC
C3 114.498 VHL 10.700 OLk
LNO..I A_NTH LNCH TIM_ L-| 7114_ |NJ LAT
gO,OO 5 18 2 3151,24 -215.70
90.00 21 30 37 4759.1_ 17.04
100.00 6 48 11 2860.50 -28.30
100.00 22 43 9 4525.09 18,71
110.00 8 16 0 2585.75 -33.15
110.00 23 31 50 4372.61 23.08
0IrFEK_NTIAL COR/_CTICNS
TOE -.8291 TRA-2.0712 TC3 -,|BL_'Z BAU ._5
RO£ -.7966 _A .3364 _3 -.0_ FAU .01387
rOE .5422 FRA .9937 re3 °.1049 8SP 3870
1.1498 _'_ 2.0993 Be3 .1858 F._ -140
0ISTINCE 193,976
LOt. 78.00 VL 22.561 G&L 15.65 4ZL 86.58 HCA 72.62 SMA 102.65 £CC .49823 IN( 3,4226 Vl _0,244
LOP 150.60 VP 34.291 G4P -29.77 A2'P 88.98 TAL 162.87 TAP 235.49 RCA 51.51 APO 153.80 V2 35.246
GP .16 7AL 53.9B 2AP 17.76 ETS 180.63 ZA£ 141.86 £T£ 194.00 Z4C 83.17 £TC 165.81CLP 17.76
15.gO RAL 19.BB R_O 6570._ VlEL 15.357 PTH 2.75 VHP 17._20PA -7.56 R4P 350.60 ECC 2.8843
|NJ _ _NJ RT AS( |NJ 4214TH |NJ TII4_ PO C$T T|N INJ 2 LAT INJ 2 LONG
107.30 27_._ B0.21 6 10 33 2551.2 -27.78 98.80
204._3 2645.44 67.03 22 49 56 4159.1 13.78 197.07
S6._ 279.33 _0.59 7 35 52 2260.5 -29.51 77.6o
186.27 265.M 66.26 23 58 34 _J25.! 15.35 179.09
_._q$ 180.19 $1.55 8 59 6 1985.7 -34.06 57.12
172.54 _3.52 64.05 24 44 42 3772.6 19.40 165.33
NI0-C_JI_[ E_ECUTION ACCURACY MIT OETERNIN_TION ACCURAC_
SGT 129_o? _ 47_o5 $63 57.4 ST 563.0 SR 430.3 SS 519.1
NRT .0067 _ -.0081 RTF -.7897 ORT .7017 CRS .7956 C$T .9890
SG8 1379.1 _ -.00"_ RJ3 -.789B L,S_ 836.8 MSA 266,6 SS4 15,6
$61 1_J13.7 _ 472,5 THA .16 ELl 658.3 EL| 262.1 ALF 34.40
L_UNCH OATE OEC |O 1968 FLI_IT TIME 9_.00 ARRIVAL CAT£ MAR 12 1969
H£LIOCENTRZC CONIC
RL 147.31LAL -.00
RP 107,53 LAP 3.31
RC 56.605 GL 7.41
PLAN_ TCX:[NTR |C CON|C
C3 105.074 V_ 10.251
LNO_ _2'NTH LNrJ.l TINE L°| TIME _NJ L,_T
gO.O0 5 13 35 3159._ -_.61
90.00 21 39 33 4715._8 1S._N_
100.00 6 44 19 2_.?0 -1_.43
100.00 27 51 31 4483._ 17._
110.00 e 13 18 2'J88.27 °33.23
110.00 23 39 I 4334.59 Zl.92
OIFFER£NTI_L _CTIONS
TO[ -.9327 TRA-2.07_ TC3 -.1871 BM, J .L_
ROE -.7608 RRA .3145 Re3 -.0402 FAU ,01424
_O£ .3642 FR4 1.D_66 re3 -.I173 _SP 40_3
80£ 1.1280 8RA 2.0973 _C3 .1913 FSP -153
0|$TANO[ 200.4_
78.00 VL _._3 GAL 14.96 AZl. 86.58 HC.A 75.87
LO _ 133.85 _ ,.%.545 UP -_.43 AZP 89.16 TAt, 162.20 TAP
GP .17 Zkl. 53.27 7AP 16.3_ ET$ IBO.81 2kl_ 143.06 [T£
104.09 £CC .47704 T_ 3.4168 VI 30.244
238.07 RCA 54.43 4PO 153.74 v2 35.241
194.93 ZAC 84.97 £TC 165.96 CLP 16.38
OLA 16.60 RAL _0.44 RA0 65_0.0 VI[L 15.047 PTH 2.71 VHP 17.241 OP_ -6.81 RAP 352.32 ECC 2.7292
INJ LO_ INJ lit AS(: INJ AZNTH INJ TIN_
107.87 _e.47 79.94 6 6 14
_OI.M LN_S.84 66.23 12 58 9
IM.71 _?e.83 80.37 7 32 5
J93.71_ _3.05 63.41 24 6 14
M.46 279.?Z 8|,47 e 56 215
1"/'0.19 E68.91 63.09 24 51 15
N|D-COUR_ £_ECUTIOM ACCURACY
SGT 13_1,5 g 470.4 SG3 62.1
RITr .0121NNF -.0|32 R1T -,BOZ2
S{,I 1351,5 _ 470.4 THA .27








ST 590.3 SR 428.8 SS 540.7
CRT .7032 CR5 .7979 CST .9988
LSA 867.6 MSA 267.8 $5_ 15.7
£L1 679.9 £L2 264.7 ALF 3_,60
46O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH OATE DEC 10 1968 FLIGHT TIN[ 94,00 ARRIVAL OATE MAR 14 1969
HELIOCENTRIC CONIC O|STkNClr Z107.011
RL 147.31 LAL -.00 LOL 78.00 VL 23.320 GAL 14,30 AZL 86.59 HEA
RP 107.55 LAP 3.35 LOP 157.10 VP 34.?84 GAP -27.J5 AZP 89,)5 TAL
R¢ 54.864 GL 7.87 GP oJB ZAL 5_._ TAP 15,DJ _TS JBJ ,DJ _A£
PLANE TOCENTR I C CONIC
(:3 96.463 VHL 9.822 0L* 17.29 RAL L_0o95 RAD 6569,9 V[L 14.7S8 PTH
LNC/'I *ZNTH LNCH TII4E L-I TINE INJ LAT
gO.DO 5 8 48 3167.12 -_.51
gO.DO 21 48 Z4 4671 ,Z8 14,63
100.00 6 40 B 2871.61 -28.3?
IO(3o00 _ 59 45 4441 .O3 J6.33
110.00 8 10 21 2590.35 °33.11
110.00 23 46 Z 4296.05 20.72
DIFFERENTIAL COR/IEC T IONS
TD( -.83_ TRA-2.0741 TC3 -.1912 BAU ,25_0
-.?255 RRA .2930 I#(3 -.0438 FAU .Ol465
FO( .5877 FRA 1.(_O8 re3 -.13|5 e_P 4304
BOE 1.1073 8R* 2.0947 8C3 .1922 IrSP -168
79.11 SMA I05.49 [CC .45665 |NO 3.411I vj 30.24,1
|61.56 TAP 240.67 RCA 57.32 APO 153.67 V2 35.235
J44,39 £T£ J95,96 ?A( 86,78 ETC 166.1D CLP JS,OJ
2.67 VHP 16.541 OPk -6.06 RAP 354.04 ECC 2.5B75
INJ LOMG |NJ RT AS(: INJ AZNTH |NJ TII4E PO CST TIM |NJ 2 LATINJ 2 LONG
108.43 2?7.1HS ?9.6? 6 ! 35 2567.1 -27.67 99.95
196.91 L_SS.2J 65,48 23 6 15 40?1J 11.20 191,91
87.14 278.23 80.15 ? 2B 0 L_72.6 -29.43 78.50
JBJ,|6 _4._lb 64.61 24 J_ 46 384J.0 12.78 174.J7
C_.C_. 279.15 8|,38 B $3 31 1990.4 -34.04 57.4B
|67,85 _.07 1_.18 24 57 38 3696.0 16.63 160.88
MI0-C.CURS£ rXECUTION ACCURACY ORBIT 0ETEI;NINATION ACCURACY
SGT |409.0 SGR 467.5 SG3 67.2 ST 618.8 _ 426,6 SS 563.4
RRT ,0J83 RRF -.0|89 RTlr -.8J41 CRY .?033 CRS .8005 (ST .9887
Sf_ J484.5 _ -._ R|3 -.8J41 LSA 90(3.1 NSk 268.2 SSA 15.8
_iGl 1409.0 SG_ 467.4 THA .39 ELl ?02._) £1._ _66.3 ALF 30.83
I, AUNCH DATE O£C IO 1968 FLIGHT TINE 95,00 ARR|VAL 0ATE NAR 16 1969
HELIOCENTRIC CCNIC
RL J47.31 L_L -.O0
RF 107.57 LAP 3.38
RC 53.197 GL 8.34
PLANt TOCENTRI C CONIC
C3 88.596 VHt. 9.413
LNO_ ATNl_ _ TINE
90.00 5 3 40
90.00 2J 57 tO
100.OO 6 35 3_
100.00 23 7 33
IIO.O0 11 ? ?
110.00 23 52 53
DISTANCE 2t3.5M
LOL 78.O0 VL 23,_3 GIL ,J3,M A_ 116.5_ HC_ 82,36 _ J_.86 rCC .43108 ZNC 3.4056
LOP 160.35 VP 33.009 GAP °Z_,_ AZP 89.SS TN. 160.95 TAP 243.31 RCA _O.16 APO 153.57
GP .19 ZAL 52.00 2kP |3.64 ET$ JIll.Z3 ZA( |45,86 £TE 197.11 7AC 88.60 [TC 166.22
DLA 17.g_ RAL 21.40 RA0 6_),? V(L |4,489 PTH 2.63 VHP IS.864 OPA -5.30 RAP 355.76
L-Z TIN| ZNJ I._T ZNJ _ _NJ RT AS( _NJ AZNTH _NJ T;TNE PO (ST T_N _NJ _ LAT
_I74._ °26.42 JO_.il E?745 79.41 5 _ 35 2_74.9 -27.61
4_._0 J3,34 Jl6,_J Z$4._1 64.79 23 14 J6 4026.2 9.83
_?ll,3l -28._0 87,55 277.$4 ?9,95 ? 23 36 L_78.3 -29.40
4_.00 15.06 J_._O 263.M 65._7 24 2l 11 3798.0 11.43
25_.07 -33.Jg _4.75 _'11.48 8J.30 8 SO 19 |992.1 -34.03
4257.O1 19,46 165.52 _81,30 61.33 25 3 50 3257.0 15.48
DIFIrFRIENTIAL r,_CT]CI_
TDE -.B410 TRA-Z.OT_ TC3 -.1942 BAU ,2_
FOE .6118 FRA J.O_4 FC3 -.1476 8_P 4330
BOE 1.0884 BRA 2.0903 fl¢3 ._O0 FSP -184
NZO-G:Ut_ /)_CUTICN _CCURACY
RRT .0_51 _ -.13253 RTF -._1254












CRBZT D_TERNIN,_ TZON ACCURACY
ST 648.5 SR 423.B SS 587.1
C.RT .7079 CRS .B034 CST .9886
L_ 934._ NSA 268.0 SSA 15.9
ELI 727.3 £L.2 266,9 ALF 29.11
LAUNCH OATE 0EC 10 1966 FLIGHT TIN[ 98.00 ARRIVAL DATE MAR 18 1969
NSELIOC[NTRIC CONIC
RL 147.31 LAL -.OO LOC 78,_0 VL
RP 107._9 LAP 3.39 LOP 163.60 VP
RC 51,611GL 8.B3 GP ._0 7AL
PLAN[TOCENTRIC CONIC
C3 81.411VHL 9.0_3 DLA
LNCH ATNTH LN(H T_ME L-J TII,_
90.00 4 58 9 3182.67
90._0 22 3 53 4580.33
lO0.OO 6 30 48 2_3.91
1(X3.O0 23 15 56 4354.32
110.OO 8 3 38 2593.49
I10.00 0 3 32 4217.51
O_FFERENT_AL CORR_(T_(_S
TOE -.8456 TRA-2.06_I TC3 -.19fd] BAU .Z'_
ROE -.6368 RRA .23J5 RC3 -.O314 FAU .DJ_H_J
FOE .6397 FRA 1.1334 FC3 -.1660 _SP 47_
1.O707 EkRA 2.0843 _C3 .L_26 FSP -_
DISTANCE 220.224
23.985 GAL 13.05 AZL 86.60 P_.A 85.60 S_A 108._0 ECC .41832 XNC 3.4002 Vl 30.244
35.221 GAP -24.73 AZP 89.74 TAL 160.38 TAP 245.98 RCA 62.94 APO 153.46 v2 35.222
51.45 ZAP 12._? ETS18t.48 ZkE 141.47 ETE 1_8.41 ZAC 90.41ETC 166.33 CLP 12.27
18.66 RAL 2!,80 RAO 656_.6 V(L 14.239 PTH 2.59 _4p 15.207 OPA -4,53 R*P 357.47 ECC 2,3398
IN| I_AT IN| _ IN| RT AS_ IN| AZI4TH IN| TIHE
-_.32 109.53 276.35 79.16 5 51 1_
11.99 19_,33 263.i4 64.15 23 22 14
-28.23 87.95 216.75 79,74 7 18 52
13.73 176.03 262,93 63,19 24 28 30
-33.17 66.86 277.71 81.24 8 46 51
18,15 163._ Z_.49 60.53 I 13 _9
xZO-r.OLtt_ [_[CVT[ON _CCORAC_
SG1 J528.6 S_q 459._ ,%3 7_.e
_T .0327 W -,0325 RTF -.836J
15_HLJ R23 -.0024 213 -.8361
_1 151_.7 S_. 459.1 ?HA .62








ST _79.4 _ 420.2 SS 61211
CRT ,TJJO CRS .8066 CST .98_5
LSA 9?0.2 MSA 267.0 SSA 16.0
ELI 753.0 (L2 266.6 ALF 27.46
LAUNCH OAT( OEC l0 19_8 FLIGHT TINE IO0.00 ARRIVAL DATE MAR _ 1969
HELZC(£NTRZC CCNIC DISTANCE ZL_._J5
RL 147.31LAL -.OO L_L 78.00 VL _4.266 GAL 12.47 AZL _N_.6I NCA 88.84 SMA 108.50 ECC .40038 INC 3.3948 Vl 30.244
RP 107.61 LAP 3.39 L_ I_6._4 VP 35.419 GAP -L_._J A2P _H).9_ ¥AL 159,84 TAP 248.68 RCA 65,66 APO 153.34 V2 35.215
RC 50.116 GL 9.34 GP .21 7AL 50._ ZAP 10.1_3 £TS 1_1.16 Z/_ 149._ ETE i99.89 7AC 92.21 (TC 166.42 CLP 10.89
PLAN[TOCENTRIC ¢.ONIC
C3 74.851 _ 8.652 OLA 19._4 _ ZZ.15 _ 6_.5 V_L 14.007 PTH 2._6 VHP 14.571 0PA -3.75 RAP 359.18 ECC 2.2319
LNCH AZMTH LNOf TIME L-J TIN_ INJ LAT |NJ _ _NJ RTA_ ZNJ A,_47H INJ 7IM_ PO CST TIM INJ 2 LAT]NJ 2 LONG
90.OD 4 52 15 31go._ -26._ l|0.0d L_S.46 18._9 5 45 25 2590,6 -27.48 101.65
gO.DO 22 14 35 4533.67 1D,39 lgOJl_ Lr_3.|| 65.58 23 30 9 3933.7 6.96 184.02
100,00 6 25 37 1889,32 -_,16 1_,5_ _5.118 79,54 ? 13 47 1289.5 -29,32 79,74
100,(30 23 23 54 4310.01 12._ |_J.46 Lq_Z.19 6Z.$6 24 55 44 3110.0 8.59 166.70
lID,DO ? 59 3| 2394.71 -55.|6 (14_._ 276.#? 8_.18 B 43 6 |994.? -34.02 57.81
110.00 0 10 5 4177.58 16.80 1101¢0 259.6? 59.78 I 19 45 3577.6 12,66 154.24
DIFFEKENTIAL C(_I[CTIONS MI0-COUR_ [)_GLIT_Oq ACCURAC_ ORI_IT O[I'I[RNINATION ACCURAC_
TOE -.8508 TRA-2.0640 TC3 -,|9(N_ _AU .2044 _I_? 1591.1 St41 454.0 S_3 B9.4 ST 711.6 SR 415.9 S$ 638.5
*.6238 RRA .1313 RC3 -.0533 FAU ,01611 RNI' .0415 IMF -.040_ RTlr -.8462 CRT .7148 CRS .8101 CST .9884
FOE .6688 FRA 1.1_3 FC5 -.1870 B_P 4994 _ 1654.6 _ -.0015 RI3 -.8463 LS_ 1008.2 M,_l 265.5 SSA 16.1
eoE I.0549 _A 2.0769 _C3 .Z042 rsP -L_I S_1 1f191.2 st,2 455.6 ?HA .74 ELI 780.4 EL2 265.2 ALr 25_88
461
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69)
LAUNCH OATE O[C 10 |_8 FLIGHT TIE |02.00 ARR|VAL OkTE HAR 21 1969
HELICX:ENTRIC CCNIC OISTAN(E 133.576
RL 147.3| LAL -.0_ LOL 78.00 VL 14.568 G_. 11.91AZL 86.61 PICA
RP lD7.64 LAP 3.39 LOP |70,09 VP 35.605 GAP -E2.48 AZP 90.|2 TAL
RC 48,721 GL 9.86 GP .22 ZkL 50.53 ZAP 9.52 ETS J82.|0 ZAE
PLANETC_ENTR|C CONIC
C3 68.864 VHL 8.298 0LA _.OJ RAL 22.45 RA0 6569,3 V[L |3.792 PTH
LNCH AZMTH LNCH TIME L-I TIME INJ LAT IN| LONG
90.00 4 45 54 3198.88 -26.11 110.66
90.00 22 23 16 4486.21 9.14 188.09
100.00 6 210 4 2895.26 -28.09 88.76
100.00 23 31 48 4265.07 10.94 170,89
IJO.OO i 55 47 2_95.81 -33.|5 67,03
ll0.00 0 16 30 4157.29 15.41 15_.61
DIFFERENTIAL CCRRECT|CI_S
TOE -.8564 TRA-2.0585 TC3 -.1953 BAU .IBSO
_O_ -.59|2 RRA .2|_ RE3 -.0594 FAU .0|679
FOE .7002 FRA |.2133 F(3 -.21|| 9SP 5L_8
8OE 1.0406 8RA 2.0674 8C3 .,._042 FSP -243
92.08 SMA I|0.T5 ECC .38324
|59.33 TAP 251.41 RCA 68.31
151.10 EYE L_O1,59 ZAC 94.02
2.52 VHP 13,955 0PA
IN| RT AS4_ IN| AZMTH IN| TZME
274.49 78.62 5 59 13
262.36 63.08 23 38 3
274.92 79.34 7 8 19
16114| 62.01 24 42 53
275.93 81.14 8 39 3
258.82 39.t0 | Eft 28
INC 3.3894 Vl 30.244
APO 153,20 V2 35.207
ETC 166,50 CLP 9.52
°2,98 RAP .88 ECC 2.1333








sT 745.2 sR 41o.9 ss 666.3
C_t .7i_2 CR$ .8i39 CST .9884
LSA 1048.2 HSA 262.8 SSA J6.2
ELI 809.3 EL2 262.8 ALF 24,37
NID-COUR,_dE E_ECUTION kCOJRkCY
SGT 1654.8 S_q 447,9 5G3 92.7
RRT _05091_F -.0495 RIT -,8558
1714.3 /_3 -.0025 RI3 -.8558
_I 1655.0 _. 447.3 THA .85
LAUNCH DATE DEC 10 1968 FLIGHT T|NE |04,00 ARRIVAL DATE NAR 24 J969
PELIO(ENTRIC CONIC OISTANCE 140,291
RL 147.31 LAL -.00 LOt. 78.00 VL 24.851GAL 11,37 A21. 8_.f_. _ 95,32 _14A IJ1.97 ECC .36690 IN( 3.3840 vl ]O.244
RP 107.66 LAP 3.57 LOP 173.35 VP 35.778 GAP -21.42 AZP 90,31 TAL 158.87 TAP 254.|8 RCA 70,89 APO 153.05 V2 3fi.198
RC 47.457 GL 10.40 GP .24 2AL 50.16 ZkP 8.14 ET$ J82.54 ZAIE 15_,11ETE _.58 ZAC :::95.81ETC 166.56 CLP 8.13
PLANETC(ENTRJC CON|C
C_ 65.401 VI.K. 7._2 OLA EO;_ RAL L_"Z._ RA0 6_.Z VIEL |3.593 PTH 2.48 VHP 13.359 OPA -2.L_3 RAP 2.56 ECC 2.0434
LNCH A2"HTH LNCH T|NE L*I T_HE _NJ L.AT INJ I./:NG INJ RT ASC _NJ AZNTH INJ TZNE I_ EST T;N INJ _ LAT _NJ 2 LONG
_O.00 4 59 7 3207.62 -25.99 IJI._ _7_,43 78.34 5 52 34 2607.6 -27.34 102.87
90.00 22 51 59 4437.95 7.64 185.35 _1,_ 62.65 23 45 57 3837.9 3.92 J78.63
I00.00 6 14 8 29D1,2_ -28.0_ 89.19 Z'1'3,89 79.12 7 2 29 230l._ -29.23 80.60
JO0.O0 23 39 39 4219,53 9.47 168.30 L:_O._0 61,51 24 49 59 _6|9.5 5.59 161.66
110.00 7 51 25 2596,87 -33.J4 67.11 174.92 81,09 8 34 42 |996.9 -34.O! 57.98
110.OO 0 L_ 47 4096,67 1_.97 156.5_ 257,_ 58.48 1 51 4 3496.7 9.70 J49.84
0IFFEFENT]AL _CTIONS NIO-_ E)_CUT|ON ACCURACY ORIBIT DETERNINATZON ACCURACY
TOE -.8623 TRA'2.O4_ TC3 -.1921BAU .1715 8_T 1719.7 _r3R 441.0 _G3 100.7 ST 779.9 SR 405.1 SS 695.8
ROE -.55_6 RRA .1934 RC3 -.0635 FAU .01748 RRT .061_ _ -.0_95 RTF -.8649 CRT .7242 CRS .8181 CST .9885
_OE ,7343 FRA 1.256_ FC3 -.23_7 85P 34_ _._ 1775,5 _3 -,00_ R13 -.8649 LSA |0_0.3 NSA 259.7 5SA _6.2
I,O2BO 8RA _.Ofl_O BE3 .20"Z3 F_P -L_d_ SGJ 1719,9 _2 440.i THA .97 EL| 859.6 EL_ 259.5 ALF _2.93
LAUNCH O_rE DEC 10 _968 FLIGHT TIME |06.00 ARR|V_L DATE H_R 26 J969
W4_LIO(ENTRIC CONIC
RL 147.31LAL -.DO
RP 107.69 LkP 3,34
RC 46.274 GL |0.95
PLANE TO_ENTR|C CONIC
C3 38.4_0 VHL 7.643
LN(,J4 AZNTH LNEH TIME
90.00 4 31 5O
9O.OO E2 40 45
100.00 6 7 47
I00.00 23 47 29
110.OO 7 46 44
I10.O0 0 28 37
OISTAN(E 247.029
LOL 78.00 VL 25,077 GAL 10.86 AZL 86.62 NEA 98,55 _A 113.14 ECC .35135 INC 3._785 Vl 30.244
LOP 176.57 VP 35.940 GAP -L_0.39 AZP 90.50 TAL 158.44 TAP 256.99 RC_ 73.39 APO 152.89 V2 35.189
GP .25 ?AL 49.84 ZAP 6.75 ETS 183.|2 7AE 155.24 ETE 205.95 ZAE 97.59 ETC 166.60 CLP 6.74
0LA 21.34 RAL 22.87 RA0 65_.| V_L 13.408 PTH 2.45 VHP |2.78| _PA -1.43 RAP 4.24 ECC J.9614
L-I TIN[ IN| LAT IN| LONG IN| RT AS_ |NJ ATNTH IN| TIME PO CST T|M IN| 2 LAT IN| 2 LONG
32_6.99 -25.86 111.95 272.30 78.03 5 25 27 2617.0 -27.25 103.54
4_1_8.81 6.10 182.55 _60.79 62.29 25 53 54 3788.8 2.34 175.88
2907.6| -27.93 89.65 272.78 78.90 6 56 J4 2_07.6 -29.18 81.07
4173.41 7.96 165.71 259.78 61.09 24 57 3 3573.4 4.04 159.1!
2597.99 -33.13 67._0 273.84 81.04 8 30 2 ]998.0 -34.01 58.07
4055.81 12.51 154.07 257,06 57,92 | 36 33 3435.8 8.|8 147.65
DIFFERENTIAL OORRECTICN5
TOE -.8690 TRA-_.D353 TC3 -.1869 BAU .1552
R13E -.3289 RRA .1753 RE3 -.0676 FAU .01825
rOE .77_5 FRA 1.302_ rC3 -.2_05 B,_P 5707
|,0J73 BRA 2.04_B BC3 ,1987 FSP -2oJ'_
MIO-COI.IR_[ EXECUTION ACCURACY CR_IT OETERI4]NATION ACCURACY
SGT 1785.8 _ 433.3 SG3 109.4 ST 816.0 _ 398.8 55 727.1
RRT .07_3 RRF" -.0707 R'rF" -.8734 CRT .7_99 ORS .8116 CST .9886
18_7.6 R_ -,0OLd6 RJ3 -.8755 LSA 1134.8 NSk 255.8 SSA _6.3
_1 1786.1 _T_ 432.1 THA |.08 ELI 871,7 EL2 255.2 ALF 21.57
LAUN(.HDATE DEC 10 |_1 FLIGHT T|NE 108.00 ARRIVAL DATE MAR 28 1969
HEL|O(ENTR|C (X_N|C
RL 147.3| LAL -.00
RP |07.72 LAP 3.30
RC 45.244 GL 11.51
PLANETOCENTRIC CONIC
C3 53.880 V_ 7,_O
LNCH A2'NTH LNCH TINE
90.00 4 24 1
90.00 22 49 57
100.00 6 1 O
100.00 25 55 19
_i0.00 7 41 46
JlO.OO 0 34 58
OI$71_CE _5.785
LO_ 78.00 VL 2_._0_ GAL 10.57 AZ_ _._ _ 101.79 _Ak 114.27 ECC .33657
LOP 179,81VP 36,O9_ GAP -19.40 _ZP 90.69 TAt. 158,05 TAP 259.84 RCA 75.81
GP .27 ZAL 49.58 7AP 5.34 ETS i83.97 Z_[ 157.46 ETE208.83 Z_C 99.36
OLA _"_.00 RAL 23.01RA_ 656_.9 V_,L 13.Z_ PTH 2.42 _ 12._'_10PA -.66
L-I T|M[ INJ I.AT |NJ _ |NJ RT AS_ |NJ AZMTH |NJ TZME PO (ST T;M
3L_ZT.2| o25.71 112.64 271.10 77.7| 3 17 49 2627.2
4338.81 4.50 179.74 2_9._9 6_.01 24 | 5_ 3738.8
2914.50 -27,84 g0,14 _I,_0 78.65 6 49 34 2314,5
4126.75 6.42 1_3,10 2_8.94 60.74 25 4 6 3526.8
259_.26 -33.11 67,_J 27E.70 _0.98 8 25 5 1999.3
4014,73 |1.01 151.83 2_.16 57.45 J 41 55 34J4.8
IN<: 3.3730 VJ 30.244
APO 152.73 V2 35.179
ETC 166.62 CLP 5.34
0I FFERENTIAL CORRECTION$
TDE -.8762 TRA-2.0216 TC3 -.1794 _U .1392
ROE -.49_ RRk .1578 RE3 -.0716 F,4U .01910
F0E .BJL_2 FRA 1.3_08 FC3 o.3070 8SP 5944
_OE J .0084 _RA 2.0278 BE3 .1932 FSP -321
N|D-OOUI_JE E_ECUTION _CCURACY
5GT 1853,0 _ AZ4.9 _G3 J19.0
RRT .0_65 RRF -.0_31RTI: -.8814
SG_ 1901.1 _3 -,0026 R13 -.8814
-%! 1855.4 ,$G2 4_3.2 THA I.L_=0
RAP 5._ ECC J.8867








ST 853.5 SR 391.7 55 760.3
CRT .7363 CRS .8275 CST .9887
LSA 1|81.8 HSA 251,3 SSA 16.3
ELl 905.3 EL2 249.9 ALF 20.29
462
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
LAUNCH DATE DE( JD J968 IrLI{4HT TINE |JD.DD ARRIVAL DATE NAR 3D J969
HEL|OCENTR|C CON|C
RL J47o_1LAL -.00
RP 107.75 LAP 3.25
RC 44.357 GL 12.09
PLANETOCENTRIC CONIC
C3 49.745 VHL 7.053
LNCH ATMTH LNCH TIME
90.00 4 15 38
90.00 22 58 36
|O0.00 5 53 47
1(30.00 0 7 5
Jio.oo 7 36 ZB
110.00 0 40 53
01STANCE 260.55(I
LOL 7BoDO VL 25,52J r GAL 9o_0 ATL B_,63 PI_A
LOP 183.05 VP _.232 GAP -Jg.4§ AZIP 90.87 TAL
GP .29 ZAL 49._ ZAP 3.93 ETS 185.39 Z._E
J05.02 SMA JJ5.35 ECC .32255 IN( 3.3673 vJ 30.244
157.70 TAP 262.72 RCA 78.14 APO J52.56 v2 35._69
159.76 ETE 212.40 ZAC 101.1! ET( 166.63 CLP 3.92
DLA 22.65 RAL 23.08 RAO 6568.8 VEL 13.081 PTH 2.39 VHP 11,680 OPA .|| RAP 7.54
L o1 T|NE ZNJ LAT |NJ LONG |NJ RT AS_ IN| ATI4TH IN| TINE PO C$T TIN |NJ 2 LAT
3238.47 -25.54 113.43 269.83 77.35 5 9 37 2638.5 -27.03
4287.88 2.87 176.88 ZSg.IB 61.BZ 24 10 4 5687.9 -.92
2922.04 -27,74 g0.68 270.36 78.39 6 42 29 2322.0 -29.06
4079.54 4.84 IC:0,49 258.10 _.47 J 15 5 _479.5 .87
2600.76 -33.10 67.4J 27|.49 60.92 B 19 49 2000.B -34.00
3973.58 9.49 149.6| 255.2§ 57.01 J"47 7 3373.6 5.08
DIFFERENTIAL CORRECTIONS
TO[ -.8836 TRA-2.0055 TC3 -.16_9 B_J .1230
ROE. -.4705 RRA .1410 RE3 -.0754 FAU .02005
FOE .8567 FRA 1.402_ FC3 -.3490 BSP 6189
_32 1.OO10 BRA 2.0103 BE3 .1850 F_P -352
N/0-OOUR_ E]q[CUTION ACCURACY
SGT l_0.6 _1_ 415.? SG3 129.6
RRT ,1010 _ -.0_K_ Rlt" -.8891
SG6 1965.0 _ -.00"27 RI3 -.889!










ST 892.0 SR 364.0 SS 795..7
CRT .7433 CRS .B327 C$_ .98R9
LSA J23|.1NSA 246.| SSA 16.3
EL| 940.1EL_ 243.8 ALF J9.08
LAUNCH DATE DEC 10 J_ FLIGHT TIME 112.00 ARRIVAL DATE APR ! 1969
HEL |OCENTRZC r.,CNZC
RL J47.3! LAL -.00
RP 107.79 LAP 3.|9
RC 43.625 GL |2.67
PLANI[TOCENTRIC C(_1IC
C3 45.98G VHL 6.781
LNO4 A2'NTH LNC.H TIPlE
gO.o0 4 6 36
gO.o0 23 ? 48
100.00 5 46 9
|00.00 0 1,4. 58
J|O.OO O 46 41
OZST_C_ _7.3t_
LOt. 78°00 VL 75,720 GAL 9.45 A2_. 845.64 HCA |08.25 SM_ II6.38 ECC .30927 IN<: 3.3614
LOP 186.28 VP 36.363 GAP -17.5_ AZP 91.0_ TAL |_7.39 TAP 265.64 RCA 80.39 APO |32.38
GP .31 ZAL 49.74 Z_P 2._0 ITS I_.40 ZAIE |_.08 [T[ gJ6.92 ZAC |02.84 ET{ 166.62
0L_ 23.29 PAL _.ll _ 6_.7 V_EL 12.9_6 PTH 7.36 VHP 11.156 0PA .87 RAP 9.16
L-| TIME |NJ LAT ZNJ _ |NJ RT ASC ZNJ AZtNTH _NJ T|ME PO CST TIN |NJ 2 LAT
3251.0Z -75.35 114.30 L'M._O 76.9_ 3 0 49 2_55|.O -26.90
473_.94 I.._O I7_._ 758.37 _1.71 74 18 74 3635.9 -t.fl9
_J_0.40 -27.62 91._rl L_.06 78.10 6 34 55 2330.4 -28.9e
4031.80 3.23 I57,86 2f7.24 E0.27 ! _ 10 343J.8 -.75
2_O_._18 -_J.O8 67._ 21'0.23 80.84 8 I4 14 2002,_ °33.99
3937.36 7._I_ I47.4| E34.33 56.65 J 52 13 3_32.4 3.52
OIFFF'_NT_AL CO_I_CTION_
TOE -o89J8 TRA-J,_'_t 7_,-.J537 _ .|07_
ROE -.4478 RRA .1248 RE3 -.079J IrAU .O_|10
|'DE .9057 FRA | .4_I IrE3 -,_J74 E_P 6427
BOE .9957 BRA J,_JJ7 1_3 ,1746 F$P -,._7
NI0-C0UR_ [_ECUTION ACCUraCY
.q_T IM.J _ 40_.8 _V_3 14!.3
• lI7J lllil r -.lI2t RIT -.89_2
_030.0 RL_ -.DlY_ RI3 -.8963













ST 937._ SR 37_.7 s| 833,6
CRT .7_11CRS .8384 EST .9892
LSA _283.5 MSA 240.4 SSk 16.4
ELI 976.7 EL2 736.7 ALF 17.93
LAUNCH 0ATE OEC |D 1968 FLIGHT TI_ 1|4.00 ARRIVAL DATE APR 3 _969
HELIO_ENTR|C C_IC
RL 147.31LAL -.00
RP 107.82 LAP 3.17
RC 43.O55 GL |3.27
PLANETC(ENTRI( CONIC
(3 42.5_5 V_ 6.573
LN_H ATMTH LNCH TIME
90.00 3 36 57
90.DO 23 J7 13
loo.oo 5 3_-53
100.oo o 22 36
lID.DO 7 74 57
_1o.0o 0 37 22
DISTANCE 274.1|i
LOL 78.00 VL 25.906 GAL 9.02 ATL 86.64 H(A 11|.48 SMA 117.37 ECC .2967J TNC 3.3554 vJ _0.244
LOP |89.37 VP 36.484 GAP -I6.64 AZP 9t.73 TAL J57.12 TAP 268.60 RCA 8_.55 APO |52.20 v2 35.;47
GP .33 7AL 49.13 ZAP J.07 [TS |99,3| ZA_ 164.37 [TE 2_.79 ZAC 104._5 ETC 166.59 CLP 1,02
DLA 23.93 RAL _3.0_ RAO 65_.6 VI_L 17._03 PTH 7.33 VpIP 10.649 OP_ 1.63 R_P 10.76 ECC |.tO03
L-I TIME IN| LAT IN| _ |NJ RT A,f_ IN| AZT4TH IN| TIME PO CST TIM IN| 7 LAT |NJ _ LONG
3265.|7 -25.13 113.Z8 767.10 76.51 4 51 22 2665.2 -26.74 106.98
4187.85 -.32 171.0_ _57.56 61.69 24 76 58 3382.8 -4.30 164.38
2939.72 -27.49 91,93 267,?0 77.77 6 76 53 2339.7 -28.90 83.41
3983.52 1.60 155.20 256.36 i_.j5 | 29 20 3363.5 -2.39 I4_.68
_4.78 -33.05 67.7J 2"o8.9_ 80.74 8 8 _2 _4.8 -33.98 58.60
3691.24 6.41 |45.23 _53.40 56.35 | 57 13 3291.2 1.95 |36.99
ORBIT 0ETERHIN_TION ACCURACY
5T 973,3 SR 366.9 SS 874.0
CRT .759fl CRS .8444 EST .9894
LSA 1336.l NSA 234.2 5SA 16.3
ELI 10J4,6 EL_ 228.9 ALF |6._6
DIFFERENTIAL CORII_ECTIONS
TOE -,9OD3 TR_-J.9677 TC3 -,J39"Z B4U oOOJ_D
ROE -.4|6| RRA .1094 RE3 -.0824 FAU .0_
FOE .959_ FRA 1.5177 FC3 -.4537 BSP 6663
BOE .9920 _A 1.9707 BE3 .J6J8 FSP -4_
Nl0-_ EX[CUTICN ACCURACY
St,,7 2057.5 _ ,._,2 sr_3 J54,2
.I3fll _ -.1293 R1T -.9029
21_5.1 R_3 -,0029 RI3 -.gO30
.%1 20_.Z S_. 39! ,5 THA 1,54
LAUNCH DATE DEC |O 1968 FLIGHT TIME |16,00 ARRIVAL DATE APR 5 |969
HELI_[NTRIC CONIC
RL |47.3! LkL -.00
RP 107.86 LAP 3.04
RC 42.657 GL 13.88
PLANETOCENTR|C CON|C
C3 _3.44| VHL 6._
LNCH ATNTH LNCH TINE
gO.00 3 46 29
90.00 23 27 4
100.00 5 79 10
zO0.OO 0 31 0
llO.O0 7 18 44
OISTN_E _lO,_
LOo 78.00 VL 26.079 G_L 8.61 _2'1. B6.65
L.CP 1_'_.75 VlP 36.5_ GAP -I_.'J"/ AZP 91.40 TAL
GP .36 ZAt. 49.11 7AP ._) lETS _1_3._ Z/l{
|!4.70 _ 118.31 ECC .28485 INC 3.349J Vl _.244
I56.g0 TAP 27|._0 RCA 84.61APO 152.02 v2 35.135
|1r_.52 (TE 230.57 ZAC 106.22 ETC 166.54 CLP -.47
DLA 74.35 RAL 23.00 RAO 6_.5 VEL J7.68I PTH 7.30 VHP I0.J36 OPA 2.37 RAP J2.34 ECC |.649J
Lo; TIME IN| I.AT |NJ lONG IN| RT ASC _NJ AZNTH IN| TIME PO (ST TIM IN| 2 LAT IN| 2 LONG
3281.75 -24.87 1|6,3g 265,65 76.01 4 4| II 268I .2 -26.33 108.J2
4|28.4J -2.27 I67.99 256.75 61.77 24 35 53 3528.4 -6.03 |61.32
22fl0.I9 -_7._4 i_.87 _.30 77.4l 6 18 20 2350._ -28.80 84.27
3_3,1.70 -.0_ 15£.5_ 258.52 60.11 I 3_ 35 333=.7 -4.04 |46.00
2_O7.43 -33.0_ 67.g_ _'67._8 80.63 8 2 11 2007.4 -33.97 38.80
3630,23 4.96 |43,0_ _,46 56.I7 2 7 7 32_0.2 .36 136,85
ORI_ZT OET£RNINATJON ACCURACY
ST |014.8 SR 357.5 s| 917.2
(RT .?684 CRS .8307 (ST .9897
L_A I_95.3 NSA 227.$ $SA J6.3
ELI 1053.| EL2 2L:_0.4 ALF |5._6
D)'FFERIENTI AL C_CTICNS
T0_E-._87 TRA-1.9448 TC3 -.If0 _ .0777
ROE -.3906 RRA .0_8 #C3 -.08_3 FAU .02336
FOE 1.0|9fl IrRA 1.5821 FC3 -.fl176 BSP f_Z5
_OE .989| 8RA 1.947l BE3 .|464 Ir,_P -469
NI0-_UR_ E_CUTIO4 ACCURACY
_7 _1_4,8 _ _4.0 St,3 168.6
RRT .1_17 RRIr -.|484 RF -._093
EIt.Z RL_ -.0031R13 -,9093
_GI _IZS,6 _ 379.2 THA 1.65
a6_
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69
LAUN(H 0ATE 0EC JO I_NSS IrLI_,IT TINE !18.00 ARRIVAL CATE APR 7 1969
H(LIOCENTRIC CONIC
RL 147.31 LAL -.DO
RP 107.89 LAP 7.95
RC 42.436 GL 14.49
PL41_ T(XENTRr C CON|(
(3 _.617 v_ 6.051
LM04 AINTPI LI_H TIN[
90.O0 3 35 B
90.00 23 37 23
100.00 5 19 54
1o0.00 0 39 14
110.00 7 12 13
IlO.DO 1 3 75
CZSTAN_E 787.685
LOL 78.D0 VL 76.740 GAL 8.73 AZL 86.66 H(A ]17.93 Sl4A
LOP 195.97 VP _H5,699 GAP -|4.94 A2'P 91.57 TAL 156.71 TAP
GP .39 ZAL 49.12 ZAP 2.0Z ETS 350.37 2'A[ 158.40 ETE
119.2| [CO ,27368 IN( 3.3424 vj 30.2,14
774.64 RCA 86.58 APO 151.83 v2 35.123
740.97 ZA(. 107.86 ETC 166.48 CLP -J .98
DLA 75.17 RAL 77.87 RA0 6568.4 V_EL |2.569 PTH 7.78 VHP 9.684 DPA 3.J0 RAP 13.88
L-I TINE IN| LAT IN| LONG IN| RT ASC IN| A2)4TH |NJ TII4[ PO (:ST TIN IN| 2 LAT
37_.73 -74.56 117.65 L_4.15 75,45 4 30 8 2699.7 -26.32
4072.3J -4.07 J64.85 755.¢.)6 61.95 74 45 15 3472.3 -7.79
2961 ._ -27,16 93.50 264.86 77.01 6 9 16 7367.0 -28.68
3885.30 -1.73 149.81 Z§4.67 60.15 1 43 59 3785.3 -5.69
26J0.59 -37.99 68,16 766.20 80.49 7 53 43 2010.6 -33.95
3809.46 3.31 |,M3.93 25J,53 55.96 7 6 54 3_9.5 -1.J8
0 IFFER1ENTIAL CORRECTIONS
T0E -.91_7 TRA-1.9211 TC5 -.O957 B_J .0635
-.3661 _A .0805 R(3 -.O877 FAU .07503
FOE 1.086! _'RA 1.6571 F(:3 -,59i8 BSP 7140
BO£ .9890 BRA 1.9_Z_ Be3 .1298 FsP -516
NZO-COUR_ EXECUTION A(:CURA(:v
5GT 2193.2 _ 372.7 843 J84.3
.1T/'1 _ -.1690 RTF-.9153
L=PZZ4,6 1_3 -.0031 R13 -,9153










ST 1038.3 SR 347.6 SS 963.9
CRT .7783 CRS .8375 (:ST .9901
LSA 1456.5 NSA 220.4 554 16.2
EL! 1093.9 EL.2 211.2 ALF 14.90
LAUNO'I 0ATE DEC 10 1968 FLIr,_T TINE 1_,00 ARRIVAL DATE APR 9 1969
HEL I(X'ENTRI C CCNIC
RL 147.31 LAL -.00
IO7.93 LAP 2.85
RC 42.394 Gl,. 15.11
PLAM[.TOCF'NTRJC CONIC
C3 34.044 VI,,R. 5,835
LN_ AZNTH LN(.H TIN[
90.OO 3 _ 43
90.O0 73 48 22
1DO.DO 5 10 2
I00.00 0 47 41
!10.O0 7 _t 75
110,O(3 1 8 47
0 IF'f'F'R_NT IAL (._ CTI Clef,
TO( -.9784 TRA-1.8_49 T(3 -,0_4 BAU .05|_
R_DE-._477 RRA .0_7| R(3 -,0_94 F'AU .0L_5
rOE 1.159_ rRA 1.7779 re3 -.6777 BsP 7371
Bo_ .989_ B_A 1.8H1 B(5 .1176 KsP -570
OZST/_C_ 794.470
LCL 78.DO VL L_6.3g0 G_L 7.86 421. 86.66 HOi 121.15 _IA 120.06 EC( .26317 INC 3.3353 VI _O.244
LOP 199.20 VP 30.794 G_P °J4,14 4ZP 91.73 T_q. 156,56 TAP 777.71 RCA 88.46 APO 151.65 v7 35.111
GP .43 ZJ_. 49,J9 ZAP _._ [TS 384.7_ Z_ J(F),B7 [T[ 754.56 ZA(: 109,46 ETC J66.39 CLP -3.54
OLA 75.77 RAL Z_,_ RN) 6_,3 M[L J_.467 PTH 7.75 VIle 9,729 OPA 3.82 RAP 15.39 ECC 1.5603
L°I TJl,ll[ INJ LAT _NJ _ JNJ I_ AS_ JNJ A,_NTH INJ TII_ PO (:ST T|M INJ 2 LATINJ 2 LONG
3321.77 -24.19 119.11 2_Z._J_) 74.81 4 18 4 2721.3 -76.04 110.93
4014.O4 -5,9_ |_|.57 255,20 67._ 74 55 16 _414.D -9,60 154.81
7975,30 -_.95 94.44 _.31t 76.56 5 59 37 2375.3 -78,53 85.99
3835.74 -3.4_ 147.0_ 75_,82 60.79 | 51 _ 3_35.2 -7.36 140.48
_14,_ -_2._ M.44 _,79 t10.33 7 48 59 2014.3 -33.93 59.34
3769.02 |.TT 138.8| Z_13.99 55.86 7 J1 3_ 3169.0 -7.72 J32.6!
N/O--OOURS[ [XI[CUTI(N ACCURAC'_ OI_]IT DETERMINATION ACCURACY
_GT L_59.8 SCR 359.9 SG3 ,302.1 ST 1102.4 SR 337.3 SS lOJ3._q
RRT .Z017 _iF -.19_6 R1T -._209 CRT .7886 CRS .8646 CST .9905
SGe _.3 RZ3 °.0033 R13 -.9209 LSA 1520,3 NSA 213.0 SSA 16.1
$_1 _61.0 S_7 352,3 THA 1.89 ELl 1135.1 EL2 201.4 ALF 14.01
LAUNCH 0ATE DEC 10 1968 FLIGHT TII_ 122.00 4RRIVAL 04TE APR 11 J969
HELIOCEN ERiC CONIC
RL 147.31LAL -.OO
RP 107.97 LAP 2.75
RC 42.534 GL 15.73
PLANETO(ENTRIC CONIC
C3 31.714 VHL 3.632
LNO,I ATMTH LN_H TII,I_
90.00 3 8 57 3346,82 -23.72
90.00 O 4 16 3957.75 _7.86
100.00 4 59 31 7990.40 -26.71
IDO.OO 0 56 24 3784.41 -5.14
11o.oo 6 58 21 2618.55 -32.90
110.00 I 14 3 3729.02 ._4
DIFFERENTIAL CORRECTIONS
T0£ -.9379 TRA-| .8667 T(3 -.0377 BAU .0415
ROlE -.3205 RRA .0542 RC3 -.0904 FAU .07846
rOE 1.2422 FRA 1.8110 FC3 -.7768 BSP 7392
BOE .9917 8RA 1,8675 BC3 .0980 FSP -629
DISTkNCE _01.250
LOL 78.00 VL 26.528 GAL 7.51 AZL 86.67 HCA
LOP 20_.42 VP 36.887 GAP -J3._6 AZP 91.88 TAL
CP .47 ZAL 49.30 ZAP 5.15 ETS 356.53 ZAE
124.37 SM4 120.86 £CC ,25330 _NC 3,3277 Vl 30.244
156.45 TAP 280.R2 RCA 90,25 APO 151,47 v2 55.099
170.57 [TE 270.93 ZAC 111.02 ETC 166.29 CLP -5.13
DLA 26.36 RAL 22.46 RAD 656_.3 VEL 12.373 PTH 2.23 VHP 8.783 DPA 4.52 RAP 16.86 ECC 1.5219
L-I TII4_ IN| L_T IN| LONG IN| RT ASC IN| AZ_4TH ZNJ TIME PO C$T TIM IN| 2 LAT IN| 2 LONG
120.84 2_O.98 74.06 4 4 44 LF74_._ -25.68 j|_;7_
158,10 754.47 6_.71 1 10 9 3352.8 -11.4_ 1_1.27
:95149 761.86 76._5 3 49 _1 73_(3.4 -28.36 87,08
144.Z6 Z52.99 60.51 I 59 28 3184.4 -9.03 137.63
68.76 263.36 80.14 7 42 0 E018.6 -33.91 59.67
1_6.73 _49.66 55.82 2 16 12 3179.0 -4.25 1_0.fl2
NID-COLAR_ EXECUTION ACCURAC_ ORBZT DETER*4INATION ACCURACY
SGT 2324.8 SC_ 347.| SG5 L_|.8 ST J146.7 _ 326.6 SS 1067.4
RRT .L_g'Z RRF °.LP'ZO3 R1T -.9_61 CRT .7994 CRS .8720 CST .9909
23_O.6 R_3 -.00_ R13 -.926! LSA 15B7.0 _S_ 205.4 SSA 15.9
S¢,1 7326.2 t_ 337,6 THA 2.00 ELl J176.9 EL7 191.2 ALF 13.1R
LAUNCH DATE DEC 10 1968 FLIGHT TIME IZ4.00 ARRIVAL DATE APR J3 1969
H_LIO(ENTRI¢ CONIC
RL 147.31LAL -.00
RP I0_.01 LAP 2.63
RC 47.853 GL 16.35
PLAN_T(_ENTR;C CONIC
C3 29.607 VHL 5.441
LN(._ A2'NTH LNCH TZI4E
90.00 7 53 20
9_.DO 0 |7 45
IDO.O0 4 48 17
1DO.DO | 5 29
IIO.DO 6 51 4
110,00 J 19 17
OIST_a_E 308,022
LQ. 78.00 VL L_.657 ¢_L 7.|8 JZL 86.68 HO 127.59 _A 121.61 ECC .74405 IN( 3,3195 Vl 30.244
LOP 205.64 VP _._2 G_P -J_.61 _ZP 9"2.03 TAL 156.38 TAP 283.97 RCA 91.93 APO 151.29 V7 35.086
GP ,57 ZAL 49.45 ZAP 6.80 ET$ 3_7.46 ZAI[ 170.55 ETE 788.05 ZAC 112.57 ETC 166.17 CLP -6.78
OLA 29.93 RAL 72.19 R_O 6_68.2 VIE:L|_._87 PTH 2.21 V_P 8.355 OPA 5.21 Rko 18.78
L-] TII,_ _NJ L.4T ]NJ L._ _NJ RT 48( IN| AZMTH IN| TINE PO C$T TIN IN| 7 LAT
3378.12 -23.12 1L_'4,94 E_9o79 73.|8 3 49 39 2778.1 -25.21
3886.85 -9.89 154.33 753.81 63.33 I 22 32 3286.8 -13,40
31X37.58 o_6.42 96.69 _:_1_(].31 75.49 5 38 25 7407.6 -_8.16
3732.62 -6.86 |41.38 252.18 60.84 7 7 42 3132.6 -10.70
2623._9 -37.84 69,17 761.97 79.93 7 34 47 2023.4 -33.88
_o89.38 -1.27 1_4.67 248.73 55.84 7 20 42 3089.6 -5.74
DIFFERENTIAL CORRI[CTJONS
TOE -.9476 TRA-I.8_ TO3 -.0027 BAU .0358
ROE -.7993 RRA .0420 RC3 -.0gO5 FAU .0_049
FOE 1.3341 FRA 1.9021 re3 -,8916 BSP 7809
BOE .9937 BRA 1.8_7_ B(3 .0905 FSP -696
MID-OOUI_E E_ECUTICN ACCUR4CY
• GT 2_88.1 $G_ 333.9 SG3 243.8
_T .79_3 I_r -.7503 RIT -.9310
SG_ _4|1,3 1_3 -.0041 RJ3 -.9310










ST 119J.4 SR 315.6 S5 1175.1
CRT .8109 CRS .8799 CST ,9913
LSA 1657.0 MSA 197.7 SSA 13.7
ELI 1219.2 EL_ 180.3 ALF 12.40
464
JPL TM 33-99 EARTH--VENUS TRAJECTORIES f VOL 4. 1968-69_
LAUNCH DATE DEC JO J968 FLIGHT TIN[ 126.00
HELI_ENTRIC CONIC ClSTANCE 314.785
RL 147.31 LAL -.00 LCL 78.00 VL 26.775 GAL 6.87 ATL 86.69 HEA 130.80 Sm4A122.33 ECC .23540 ]NC 3.3106 Vl 30.244
RP 108.03 LAP Z.5| LOP Z06.85 VP 37.036 GAP -11.88 A?P 92.16 TAL 136.34 TAP 287.15 RCA 93.53 APO 151 .IE VE 35.073
RC 43.347 GL 16.96 GP .37 ZAL 49.63 ZAP 8.49 ETS 338.06 7AE 169.83 ETg 303.25 ZA( 113.96 ETC 166.03 CLP -8.47
PLANETOCENTRIC CONIC
C3 27.68# VHL 3.262 CLA 27.42 RAL 21.89 RAD 6568.J VEL J2.209 PTH 2.19 VHP 7.943 OPA 5.BB RAP 19.65 ECC J .4557
LNO4 AZNTH LN(H T|14[ L-J TIN[ INJ LAT [NJ _ INJ RT AS_ [NJ A2_I4TH INJ TIN[ PO (:ST TJM INJ 2 LAT INJ Z LONG
9(3.00 Z 34 46 3418.B0 °22.29 125.63 257.50 72.07 3 31 45 2818.8 -24.54 117.68
90.00 0 33 52 3812.78 -12.12 150.03 253.24 64._1 I 37 25 3212.8 -15.50 142.08
I(30.O0 4 36 14 )027.25 "26.08 96.05 256.73 74.85 '3 26 41 2427.2 -27.90 89.73
100.00 1 15 5 3679.57 -8.61 136.42 251.40 61.26 2 16 25 3079.6 -12.38 131.66
11o.o0 6 43 34 2628.77 -32.78 69.53 Z_0.47 79.70 ? 27 23 202B.8 -33.65 60.46
110.00 I 24 15 3650.81 -2.75 132.65 247.61 55.91 2 25 6 )050.8 -7.21 126.39
ARRIVAL CAT[ APR 15 1969
DIFFERENTIAL CCRRECTIONS N|D-COJR_E [_CUT|ON ACCURACY DIGIT 0CT[RNII_TION ACCURACY
TOE -.9542 TRA-I.BO23 TC3 .0395 BJM.I .0362 _IGT 2444.2 5G_ 320.4 5G3 _.3 ST 1232.B SR 304.2 SS 1186.1
ROE -.2792 RRA .0304 RC3 -.0894 rAU .03282 RRT ._30 _ -.26_ RTF -.9357 CRT .6224 CRS .8879 CST .9917
FOE 1.4357 FRA 2.0010 FC3-I.02_I 8SP BO75 _ 2465.J 1_3 -.0052 R13 -.9358 LSA 1727.1MSA 190.2 SSA 15.4
BOE .9942 BRA 1.8025 BC3 .0978 FSP -773 .%1 2446.O _ _.J THA 2.24 ELI 1258.4 [L2 169.6 ALF 11.69
I._tUNO4 DATE DE'(: 10 J_ FLI(.,_T TINE 128.00
HELIOCENTRIC CCItt C
RL 147.31 LAL -.OO
RP 108.09 LAP 2.37
RC 44.011 GL 17.57
PLANETC?(E'NTR r.C CONIC
C3 25.956 V_. 5.095
LN04 A2'NTH LNCH TIN[
90.00 2 9
9O.OO 0 56 17
IOO.DO 4 23 13
1OO.OO I 25 24
110.DO 6 35 53
!1o.0o I 29 JO
OIFFE'RENTIAL (£_IEC TIONk$
TO[ -.9631 TRA-I .7_J84 TC3 .O_10 _ .0413
ROE -.2_03 _A .O192 #(3 -.087_ F_"J .035_
rOE 1.5512 IrRA E.I117 IRC3-1.1793 B_o 8262
BOE' .9976 BRA 1.7_5 8(3 .1191 Ir_ -656
01STANCE _.|.537
7B.00 VL L_6._ GAL 6._7 A2'L 86.?0
LOP 212.07 VP 37.103 GAP -11.17 A2'P _.L_ TAL
GP .64 ZAL 49.88 ZAP 10,25 ETS 358.44 ZNE
134.01 ._IA I_2.9_ _(( .22733
1_6.34 TAP 290.36 RCA 95.03
168.66 ETE 315.31 ZAC 115.34
0LA _8.01 RAL 21.$_ _ 6_8.0 VEL |2.J38 PTH
L-I TIE INJ LAT
348O .62 -20.94
3718 ,B9 -|4,64




ARRIYAL DATE' APR 17 J969
2.18 v_P 7.545 OPA 6.52
INJ _ INJ RT AS¢ INJ AZNTH INJ TIN[ PO (ST TIN
J_9.1_ 235.49 70.49 3 7 39 _BBO.6
144.47 25_.90 65.60 1 58 16 3118.9
_.1_. 257.13 74.12 5 14 3 245O.0
|3_.3_ 2!I0,£_ 61.81 2 25 48 3024.7
f_.g_ Z59.02 79.45 7 19 50 2034.7
l_,_ 246.B9 _6.04 2 29 23 3012.9
N|O-_X_E E_ECUTIC_ _CCURACv ORBIT OETERNIN_TION ACCURAC_
.%T 2500°9 _ 307.0 .%3 295.8 ST 1276.6 t_R 292.9 55 1253.1
RRT .331_ /mr -,_18 RTF -.9399 (RT .8349 (R$ .8965 (ST ,9921
_G4B2519.6 R_3 -.0060 R13 -.9400 LSA 1803.4 NSA 182.5 SSA 15.1
.%1 2503.0 _ 289.3 TH_ 2.36 ELI 1300.2 EL2 158.3 ALF 11.01
IN( 3.3008 VI _0.244
APO 150.95 v2 35.060
CTC 165.87 CLP -10.23
RAP 213.96 [co 1.4272







LAUNCH DATE DEC 10 1968 FLIGHT TIN[ 130.00 ARRIVAL DATE APR 19 1969
HELIOCENTRIC CONIC 0ISTANCE 328.276
RL 147.31 LAL -.DO LOL 78.00 VL 26.986 GAL 6.30 AZL 86.71HCA
RP 108.13 LAP 2.23 LOP _15._8 VP 37.164 GAP -10.49 AZP 92.4_ TAL
RC 44.838 GL 18.16 GP .72 ZAL 30.14 ZAP 12,08 ETS 358.69 ZAE
PLAN_TOCENTRIE CONIC
C3 24.390 VHL 4.939 OLA 26.51RAL 21.17 RA0 6568.0 V_L 12.073 PTH
137.22 SMA 123.6_ ECC .21982
156,37 TAP 293.59 RCA 96.44
167.27 CTE 324.41ZAC 116.65
LNCH AZNTH LN_H TIN[ L-| TIME INJ LAT INJ LONG INJ RT A_
86.50 I 2 17 3679.02 -IB.57 143.23 253.00
93.50 2 o 41 3489.81 -18.56 129.37 252.99
1OO.O0 4 8 55 )076.86 -25.15 101.45 255.49
IOO.OO 1 36 43 3567.21 -J2.22 132.03 249.16
110.oO 6 28 !1 2640.94 -32.62 70.45 257.58
liD.DO 1 33 57 3575.89 -5.60 128.72 246.00
DIF_ERI_NTJAL CCRR1E(TION5 NI0-CCI_._E [XECUTJON ACCURA(Y
TOE' -.9705 TRA-1.7327 TC3 .1264 BAU .0494 .%T 2552.9 SGR _3.6 .%3 326.8
ROE -.2426 R_A .0083 RC3 -.0838 FAU .03623 RRT .3754 RRF -.365| R1T -.9438
FOE 1.6806 FRA 2.2348 FC3-1.3570 8SP 8439 _ 2_69,? _3 -.0072 R13 -.9439
BOE' 1,0004 BRA 1.7327 8C3 .1516 rsP -950 .%1 255fl.3 S_. 271.8 THA 2.50
2.16 VHP 7.161 0PA 7.15
INJ A214TH INJ TIN[ PC) CST TIM
67.96 2 3 36 3079.0
67.96 2 58 51 2889.8
73.29 5 0 12 2476.9
62.51 2 36 I0 2967.2
79.18 7 12 11 2040.9
fl6.22 2 33 33 2975.9
INC 3.2899 Vl 30.244
APO 1_0.79 v2 35.047
ET( 165.70 CLP -12.06
RAP 22.2_ E'cc 1.4014








ST 1318.7 SR 281.5 ss 1325.1
CRT .8476 CR5 .9053 CST .9925
LSA 1882.3 MSA 175.0 SSA J4,7
ELI 1340.3 EL2 146.9 ALF 10,38
LAUNCH OATE DE'( 10 1968 FL|_4T 7INE 13_.00 ARRIVAL DATE _PR ZI I969
P_LIOCENTRIC CO_IC
RL 147.31LAL -.DO
RP 108.17 LAP 2.09
RC 45.818 GL 18.74
PLANETOCENTRTC CONIC
C3 L_.974 _ 4.793
LNCH A2'NTH LNCH TIN[
83.51 0 _ 11
96.49 2 2_ 37
1{30.00 3 5_ 49
1o0.oo I 49 40
_10.00 6 20 24
110.OO 1 38 34
0ISTANCI_ 335,O01
LQ. 78.00 VL 27.079 GAL 6.04 A2_. 86.12 HO 140.43 _4A 124.20 ECC .21284
LOP 218.48 VP 37.219 GAP -'9.83 A2'P 92._3 TAL 156.43 TAP 29_.86 RCA 97.76
GP .81 7AL 50.43 ZAP 14.00 ET8 358.86 Z_E: 165.84 ETE 331.27 ZAC 117.86
OLA .28.99 RAL 20.78 RAO 6_7.9 _EL 12.015 PTH 2.|4 VHP 6.7910PA 7.75
L-X TXNE XNJ t._T XNJ _ ZNJ RT AS( _NJ AZ_4TH _NJ T_I_ PO C$T T_N
_743.57 -19.24 148.L_ 2Sl,7_ 67.89 1 38 34 3143.6
3396,01 -19.23 i22.77 251.75 67.88 3 20 13 2796.0
3109.66 -24.49 J03.66 253.BO 72,30 4 44 39 2509,7
3505.15 -14.14 1_.42 249.34 63.39 2 48 5 2905.1
2_47,_0 -32.54 70,94 256.|_ 78,90 7 4 32 2047.5
3540.08 "-6.95 126,83 _4_.1! 56.4_ 2 37 34 2940.1
OIFFERIENTIAL CORRECTIONS
TOE -.9742 TRA-I.6g"Z4 TC3 .1775 _ ,0_94_
ROE -.ZZ59 RRA -.0020 RC3 -.0786 FAU .04152
FOE 1.8244 FRA 2.3_ FC3-1.5_6 B_ 865I
BOE 1.0001BRA 1.6924 Be3 .1942 FSP -1060
IN(: 3.2776 ¢| 30.244
APO 150.63 v2" 35.033
ETC 165.51 CLP -13.97
RAP 23.36 ECC 1.3781








ST 1355.6 SR 270.1 SS 1401.2
CRT .8606 CRS .9|43 CST .9929
LSA 1961.0 MSA 167.9 SSA 14.1
_L1 1375._ EL2 135.6 ALF 9.83
N_0-COUI_JE E_CUTION ACCURAO'
.%t 2595._ .%R 2_0.4 .%3 _61.4
RRT .4235 i_" -.4J_ R1T -.9476
SG_ 26|0.3 _3 -,0093 R13 -.9477
SGI 2597.9 .%2 253.7 THA 2.64
465
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 196B-69)
LAUNCH DATE DEC 10 J968
HELIOCENTRIC CONIC
RL 147.31 LAL -.DO
RP 108.21 LAP 1.93
RC 46.944 GL 19.29
PLANE TOCENTR 1C C_IC
C3 21.695 VHL 4.656
LNC_ A2'MTH LNCH TIN[
81.60 0 J9 22
98.40 2 37 8
I00.00 3 33 25
IO0.DO 2 5 47
110.00 6 12 42
!10.00 I 42 58
FLIGHT TIME 134.(_ ARRIVAL DATE APR Z3 1969
DISTANCE 341.710
LOL 78.00 VL 27.165 GAL 5.79 AZL 86.74 HA:A I43.64 5_4A 124.74 ECC .20636 INC 3.2634 Vl 30.24a
LOP 221.69 VP 37.269 GAP -9.19 AZP 92.65 TAL 156.5t TAP 300.15 RCA 99.00 APO 150.49 V2 35.020
GP .92 7AL 50.73 ZAP 16.00 ETS 358.95 ZAE 164.47 ETE 536.53 ZAC 118.99 ETC 165.30 CLP -15.98
OLA 29.44 RAL 20.37 RAO 6567.9 VEL 11.961 PTH 2.13 VHP 6.436 DPA 8.33 RAP 24.43 ECC 1.3570
L-I TIN[ INJ LAT _NJ LONG INJ RT AS( INJ AZNTH INJ TIN[ PO {:ST TIN INJ 2 LAT INJ 2 LONG
3778.41 -19.88 151.11 250.53 67.83 I 22 21 3178.4 -22.71 143.49
3333.39 -19.87 1J8.42 250.53 67.82 3 32 42 2733.4 -22.70 110.81
3153.22 -23.56 106.56 252.02 71.05 4 25 58 2553.2 -25.93 98.56
3433.82 -16_7 124.Z0 24e.86 54.5_ 3 3 1 _33.8 -19.56 116.p5
2654.13 -_.43 71.44 254.75 78.61 6 56 5_ 2054.1 -33.68 62.42
5505.67 °8.24 125.DO 244.24 56.71 2 41 24 2905.7 -12.57 IJ8.57
NI0-O3UR_[ E]_CUTION k(CORAC'r CRgIT DETERMINATION ACCURACY
TC3 ,2251 BAU .0C_5 SGT 2635.7 ff_R L_:8.1 S_3 AO0.7 ST 1393,2 SR 2f19,J SS 1484.9
RC3 -,0719 FAU ,04_12 RRT ,4795 RRF °,4694 R1T -.9_B _T ,8743 CRS ,9239 CST .9933
FC3-1.8004 BSP 8765 t_vIB 2¢}49.3 R23 -.0114 R13 -.9509 LSA 2046.2 NSA 161.0 SSA 13.5
BC3 .23433 FSP -1177 SGI _38.8 sr_ 235.0 THA 2.61 ELl 1411.7 EL2 124.1 ALF 9.31
FLIGHT T|NE 1_.00 ARRIVAL DATE APR 25 1969
=
DISTANCE 348,40_
• cL 7s._ v c 2L.24_ _#L 5,S_,_ e_.75 _ i46.8, s_ 12s.2,0 ccc .20041 I_ 5.2470 vl _.2,_
LOP 224,89 VP 37.313 GAP -8.56 AZP _Z.72 TAt. J56.6]-tAP-_3.43 RCA 100.14 APO 150.34 V2 35.007
GP 1.05 ZIP. 51.05 ZAP IB.lI ETS 3_.97 2AE 163.25 IETE 340.70 ZAC 120.00 ETC 165.08 CLP -18.08
Oi.A 29,B_ RAL 19.94 RN) 6_67,8 VI[L |1,9|_ PIH _,12 VHP 6,095 0PA 8,89 RAP 25,40 ECE 1,3380
DIFFERENTIAL CORreCTION5
TOE -.9790 TRA-1.6552
ROE -.2106 RRA -.0124
FOE 1.9887 FRA 2.5237
BOg 1.0014 8RA I .6332
LAUNCH DATE DEC 10 I_
HELIC_ENTRI( CCNIC
RL 147.31LAL -.00
RP 108,23 LAP 1,78
RC 48,205 GL 19.81
PL*N[TO(£NTR|C CONIC
C3 20.$40 v_ 4,_32
LNO4 A?NTH LNCH T_N[ L-| TIN[ |NJ LAT INJ _ _NJ RT AS( INJ AZMTH |NJ TIN[
_O.15 0 629 3801.13 -20,48 133,05 249,34 67,81 1 9 50
99.85 _ 46 _3 3L_4._B o20_47 IIS.0_ 249,34 67.79 3 41 24
100.00 3 2 0 3235,40 -21,M 1|1,91 249,84 68,86 3 55 55
1OO.OO 2 33 50 3325,34 -19.32 117,58 246,83 66.74 3 29 15
1J0,00 6 3 12 2660,55 °32,36 71,92 253,37 78.34 6 49 33
110.00 J 47 7 3472.95 -9.46 123.25 243,39 57.00 2 45 0
DIFFERENTIAL CO_R_CT|ONS NI0--COJRS_ EXECUTION ACCURACY
TOE -.9777 TRA-|._3 TC3 .2795 BAU .0787 SGT _,_2.Z J_R 256.8 SG3 444.6
-.19_4 RRA -._"_ RC3 -,_0 FkU .049_| RRT ,5403 RMF °,5316 RTr -.9540
FOE 2.1703 FRA 2.69_0 FC3-2.0783 BSP 6935 S_ _74.S 1_3 -.0151RJ3 -.9541
BOE ,9972 _RA 1.6085 1_3 ,2865 FSP -1317 $61 2665,8 SG2 215.8 THA 3,00
/=0 (ST TIN INJ 2: _AT INJ 2 LONG







ST 1422.1SR 248,4 $$ 1572.5
CRT .8880 CRS .9336 CST .9937
LSl, 2129.0 N_ 154,7 SsA 12.7
ELl 1439,2 EL_ 112,9 ALF B,87
L4UNC.H DATE OE( l0 1966 FLIGHT TIN[ 138.00 ARRIVAL DATE 4PR 27 1969
HELIOCENTR|C CONIC
RL 147.31 LAL -.t_
RP 108.29 LAP 1.61
eC 49.5_0 GL 20.29
PLAN[TOCENTRIC CON|C
C3 19.497 VHL 4.4|6
LNCH A2'NTH LNCH TIN[ L-I TIN[ INJ I.AT
79.00 23 52 II 3816.42 -21.04
I01.OO 2 5_ 39 3244.27 -21.03
79.00 23 52 11 5816.4_ -21.04
101.00 2 55 _J 5244.27 -21.03
110.00 5 58 3 2666,37 -32,28
110.OO 1 50 53 3442.33 -10.59
OIFFER_NTIAL CORRECTIONS
TOE -.9733 TRA-I._613 TC3 ,3327 BA_ ,0876
ROE -.1836 RRA -.0330 RE3 -,0518 FAU .05403
FOE 2.3745 FRA 2.8837 rC3-2.3291 BSP gO_
BOE .9905 _RA 1._617 BE3 ,3_7 FSP -1474
OISTANCE 355.076
L_L 78.00 VL 27.315 GAL 5.36 AZL 66.77 H(A 150.04 SNA 125.71 ECC .19492 INC 3.2275 VI 30.244
LCP 228.09 VP 57._5_ GAP -7._N_ AZP 92.80 TAL 156.75 TAP 506.78 RCA 101.20 APO 150.21 V2 34.994
GP 1.22 ZAL 51.37 ZAP 20.34 ETS 358.94 2AE 162.24 _TE 344.13 ZAC 120.88 ETC 164.84 CLP -20.30
OkA 50.2! RAL 19.52 RAD 6567.8 VEL 11.8_9 PTH 2.11VHP 3.767 OPA 9.44 RAP 26.24 [:CC 1.3209
INJ LONG INJ RT A,T_ INJ AZI4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
154.43 248.19 67.81 24 55 47 3216.4 -23.87 146.75
112,31 248.18 67.80 5 47 44 2644.3 -23.86 104.63
154.43 248.19 67.81 24 55 47 3216.4 -23.87 146.75
112.3J 2A8.18 67.80 3 47 44 _44.3 -23.86 104,63
72.35 2§2,04 78.10 6 42 30 2066.4 r33.56 63.56
J2J,_O 242._6 57,31 2 48 15 2842.3 -|4.63 115.05
M|O-CCUR3E £_ECUTION AEL"_RACY ORBIT OETERNINATION ACCURACY
•_T _79.1 _ 247.6 _3 494.3 5T 1445.6 SR 238.7 55 1666.5
RRT .5084 A_F -._Oi2 R1T -.9568 CRT .9022 CRS .9436 CST .9940
SG8 2690,§ R_3 -.(T_OI RI3 -,9569 LTA 2214,0 HSA 148,8 5SA 11,9
_W,I Z683.3 ,%2 J96.2 THA 3.24 EL1 1461 .6 EL_ 101.8 ALF B.Sl
_AI.JNCH DATE DEC 10 l_o_ FLIGHT TINE |40.00 ARRIVAL DATE APR 29 1969
HELIOCENTRIC CONIC
RL 147.31LAL -,00
RP 108.33 LAP 1.44
RC 51.091 GL 20,72
PLANE TOCENTRIC CONIC
C3 18.554 _ 4._O7
LNO4 A_4TH _ TINE
78.09 23 43 47
IOI,91 2 58 4_
7_.O9 2_ 43 47
101.91 2 58 4_
110.00 5 51 29
110,00 1 54 9
DISTAKE _I,731
LOL 78.00 Vi. 27._0 GAL 5,16 _21. 8_.BOH(_ 153.24 SNA 1_.14 ECC .18988 IN(: 3.2039 Vl _0.244
LOP 231.28 VP 37._9 GAP -7.37 AZP 92.86 TAL 156.87 TAP 310._I RCA 102.18 APO 150.09 V2 34.980
GP 1,44 ZAL 5|._J ZAP _"Z.69 ET$ 358.84 Z_ 161.46 ETE 347.06 ZAC 121.62 ETC 164.57 CLP -22.65
OL_ 30.53 R_, I9.11R_0 6_7.$ _IEL 11.829 PTH 2.10 VHP 3.454 OPA 9.97 RAP 26.95
L-I TINE _NJ L4T INJ L(_NG INJ RT AS(: INJ AZNTH INJ TINE PO CTT T_M INJ _ LAT
_I_$,14 -21.56 15_.3_ 247.08 67.84 24 47 33 32'26.1 -24.37
3211.18 -21.54 110,106 247.07 67.B3 3 52 16 _11.2 -24.36
3_,14 -21.55 135.3_ Z47.08 67.84 24 47 33 3226.1 °24,37
3_1|_}8 o21.54 1|O.O6 247.07 67.83 3 32 16 _611.2 -24.36
2670.97 -32,2_ 72,'/'0 2_,75 77,90 6 36 0 2071,0 -33.55
3414.34 -11.62 120.0_ 2A1.74 57.62 Z 51 4 2814.3 -15.P!
OIFFEK_NTIAL COgg_CT.|O_
TOE -.9602 TRA-I._OTI TC3 .39_2 8AU .0980
RO_ -.1722 RRA -.0438 R(3 -.0373 FAU .05961
FOg 2.5972 FRA 3.0926 rC_-2.78|2 BSP 9247










ST 1455.6 SR 230.0 SS 176_.7
CRT ,9163 CRS ,9536 C$T ,9942
LSA 2293.1HSk 143.6 SSA I0.8
EL1 1470.9 EL2 91.2 ALF 8.27
MIO°_ EXECUTION ACCURACY
,%7 _76.2 SGR 241.0 SG3 549.7
ART .680_ RRF -.6764 RTF -.9595
L_=87.1 i_3 °.0279 RI3 -.9596
SGI 2_81,3 .%2 176.2 THA 3.52
466
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH 0ATr O/:C 10 1968 FLIGHT TIE 142.00 ARRIVAL OAT[ MAY 1 1969
HELIOCENTRIC CONIC
RL 147.31LAL -.00
RP 106.58 LAP 1.27
RC 52.697 GL 21.08
PLANETOCENTRZC CONIC
C3 17.715 VHL 4,L_9
LNCJ4 47MTH LNCH T|NE
77.40 23 37 18
102.60 3 2 22
77.40 23 37 18
102.60 3 2 22
110.OO 5 45 55
JlO.OO I 56 52
0ISTANC£ 368.387
LOL 78.00 VL 27.440 GAL 4.99 AZL 66.63 HCA 156.43 S_4A 126.53 ECC .18532 INC 3.1743 V! 30.244
LOP 234.47 VP 37.4213 GAP -6.81 AZP 92.91 TAL 156.99 TAP 313.43 RCA 103.08 APO 149.98 V2 34.967
GP !.72 ZAL 51,97 2AP Z5.19 ETS 358.66 ZA[ 160,94 ETE 349.73 ZAC 122.22 ETC 164.2B CLP -25.15
OLA 30.78 RAL 18.75 RAO 6567.7 VEL 11.794 PTH 2.09 VHP 5.157 0PA 10.50 RAP 27.50 ECC 1.2915
L-I TIN[ INJ LAT ]NJ LONG INJ RT AS(: ZNJ 4214TH INJ TINE PO CST TIM INJ 2 LAT ]NJ 2 LONG
3831.36 -22.00 155,97 246.06 67.91 24 41 10 3231.4 -24.80 J48.22
3194.35 -21.99 10_.25 246.05 67.90 3 55 27 2584.4 -24.79 100.50
3831.36 -22.00 155,97 246.06 67.91 24 41 10 3231.4 -24.80 148.22
3184.35 -21.99 108.25 246.05 67.90 3 55 27 2584.4 -24.79 100.50
2673.80 -32.18 72.91 249.58 77.79 6 30 29 2073.8 -33.32 63.93
3389,91 o12,50 118,74 240,_ 57,92 2 53 22 2789,9 -16,65 112.09
OIFF[RIENTIAL CORR[CTIONS N|O-_ E_:CUTICIN ACCURACY CR81T D[TE/_41NATION ACCURACY
TD{-I.1508 TRA-I.65_N_ TC3 -.OL:_I _ .0125 _T 3061.0 _ _.6 S_3 _19.4 ST |754.0 SR 239.1 55 2064.5
ROE -.1741 RRA -.0674 RC3 -.0449 FAil .05241 RRT ,81_l _ -.7869 RTI r -.9607 CRT .9453 CRS .9689 CST .9965
FOg 3.1559 FRA 3.6468 FC3-2.5613 8SP 4319 SG8 3071.Z RL_3 -.OLP_I RJ3 -.9508 L$A 2716.4 NSA 130.3 5SA 12.3
BOE 1.1639 BRA 1.6610 BC3 ,O530 FSP -1272 5_1 3OT_,4 S_ 152,9 11.4k 4.00 ELl 1768.5 [I-2 77.3 ALF 7.36
LAUNCH OAT[ O[C 10 1968 FLI_.IT TINE |44.00 ARRIVAL OAT[ MAY 3 1969
HELIOCENTRIC C_NZC OISTANQ[ 374.906
RL 147.31LAL -.O0 _ ?8.00 VL 27.494 GAL 4.8_ AZL 86.86 H CA 159.63 _ 126.89 [CC .18109 INC 3.1362 Vl 30.244
RP 108.42 LAP 1.09 LOP 137.66 VP 37.448 GAP -6.25 AZP 92.94 TAL 157.16 TAP 3J6.79 RCA 103.91 APO 149.86 V2 34.934
RC 54.3_ GL 21.37 GP 2.09 ZAL 52.27 ZAP 27.80 ETS 358.37 ZAI[ |60.74 £T[ 352.32 ZAC 122.59 ETC 165.96 CLP -27.81
PLAN[TOC[NTRIC C(_NIC
C3 16.924 V_ 4.114 OLA _O.95 RAt. 18.37 RA0 6567.7 _I[L 11.760 PTH 2.08 VHP 4.871 OPA 11.05 RAP 27.84 ECC ].2785
LNCH AZNTH INCH T|NE L-| TZN[ ZNJ LAT ZNJ LONG INJ RT ASC |NJ AZNTH INJ TIN[ PO C$7 TIN INJ 2 LAT INJ 2 LONG
76.95 23 32 3e 3831.1E -22,_ 156.|_ _43.O1 68.05 24 _6 23 3231.! -25.17 148.34
103.05 3 4 8 3J63.47 -Z'Z._ 10_.85 245.O1 68.03 3 56 52 2563.5 -25.16 99.07
76.95 23 32 32 3831.12 -ZZ.39 |_.|_ _43.O| 68.05 24 _ 23 3231.1 -25.17 148.34
IO3.05 3 4 8 3163.47 -2"Z.38 IO6.85 _43.OJ 68.03 3 56 52 2563.5 -25.16 99.07
110.(30 5 41 31 _72.73 -32.19 72.83 24_.40 77.83 6 L_6 4 _D72.7 -33.53 63.85
110.00 i 5_ 15 3369.85 -13.22 117.63 240.14 58,19 2 54 25 2769.9 -17.34 J10.94
OZFF[R[NTIAL COR/_CT|ONS MlO-_ [_(UT|ON ACCURA(Y CR_JT D_TERNJNATION ACCURACY
TO[ -.9312 TRA-1.4247 TC3 .417| _ .0_44 SGT_.| _ 249.3 _3 689.1 ST 1495,6 SR 223.1 $5 _007.0
ROg -.1581 RRA -.O718 RC3 -.00J6 FAU .07046 RRT ,8376 _ -.8364 RIT" -.9615 CRT .9476 CR6 .9746 CST .9950
F0_ 3.1759 FRA 3.6556 F_3-3._044 _LqP 8617 _ L_9._ R_3 -.0331RJ3 -.9617 LSA 2509.4 MS), 133.1 SSA 8.9
_o( .9643 BRA 1.4265 BC3 .417| F_P o_O05 S_J "LN_._ _ 135.8 THA 4.45 ELl 1510.5 EL2 70.6 ALF 8.06
LAUGH DATE DEC 10 1968 FLIGHT TZN_ 146.00 ARRIVAL O_TE MAY 5 1969
HELI(_[NTRIC CONIC
RL 147.31LAL -.00
RP 108.45 LAP .91
RC 56.186 GL 21.53
PLANETOCENTRIC CONIC
C3 16.208 VHL 4.026
LN(J-I AZMTH LN_H TIH_
76.78 23 30 13
103.22 3 4 10
76.78 23 30 13
103.22 3 4 10
110.00 5 39 17
110.00 I 38 13
OIST4N(E 381.580
LOL 78.O0 VL 27.542 GAL 4.67 AZL 86.92 H(A 162.82 SN_ 127.21 ECC .17730 INC 3.0845 VJ _0.244
LOP 240.85 VP 37.472 GAP -5.71 AZP 92.95 TAL 157.31 TAP 3_0.15 RCA 104.66 APO 149.77 v_ 34.942
GP 2.62 /AL 52,51 ZAP _.76 ETS 357,94 ZkE 160,84 ETE 355.11 7AC 122.75 ETC 163.57 CLP -30.66
0LA 31.O2 RAL 18.09 RAO 6567.6 VIEL 11.730 PTH 2.07 VHP 4.6010PA 11.66 RAP 27.95 ECC 1.2667
L-! TIME INJ I.AT INJ _ INJ RT AS( INJ k214TH INJ TIN[ PO C$T TIM JNJ 2 LAT |NJ 2 LC_G
3824.93 °22.68 155.78 244.07 68.26 24 33 58 3224.9 -25.43 147.97
3149.85 -22.67 105.95 244.06 68.24 3 56 40 2549.8 -25.42 98.14
3_24.93 -22._ 155.78 244.07 68.26 24 33 58 3224,9 -25.43 147.97
3149.85 -22.67 105.95 244.06 68.24 3 56 40 2549.8 -25.42 98.14
2666.42 -32.26 72._ 247.34 76.10 6 23 44 2066.4 -33.58 63.37
3356.36 -13.71 1i6.89 239.33 58.38 254 9 2755.4 -17.79 1J0.16
0IFFER[NTIAL 03RRIECTION5 MJD-CCURSI[ E_ECUTZON ACCURACY QR_IT OETERNINATION ACCURACY
T0_ -.9131 TRA-1.3561 TC3 .4682 BAU .1012 SGT _,_17.0 _ _7._ _3 76.7.9 ST 1464.7 SR 725.5 S5 2115,1
ROE -.1553 RRA -.0894 RC3 ,0277 FAU .07841 RRT ,8974 _ -.9024 RTF -.9632 CR T .9609 CRS ,9835 CST .9950
FOE 3.4712 FRA 3.9589 FC3-4.1684 BSP 872_ _ 164C_5 R_3 -.082R RI3 -.9636 LSA 2579.3 MSA 129.5 SSA 7.5
BOE .9262 BRA 1.3590 _C3 .4670 FSP -2277 S_1 _37.9 _ |17.4 TH_ 5.23 ELI 1480.6 EL2 61.8 ALF 8.43
LAUNCH OATE DEC 10 1968 FLIGHT TIN[. 148.O0 AK_VAL OATE MAY 7 1969
HELIOCENTRIC CON|C O]STM_ _1_8.1§5
RL 147.31 LAL -.00 LOL 78.0(] VL 27._86 GAL 4.34 AZl. _._ H(.A 166.01 _ |27._1 [CC .17389 IN_ 3.0104 Vl _O.244
RP 108.49 LAP .73 LCP _44.O3 VP 37.49_ GAP "5.|9 AZP 9_.9"Z TAL 157.46 TAP 323.46. RCA 105.33 APO 149.68 V2 34.929
RC 58.D51 GL 21.49 GP 3._ ZAL _2.68 ZAP 33.86 ET$ 337.19 ZAI[ 161.26 ETE 358.54 2AC 122.62 ETC 163.07 CLP -33.71
PLAN[TOC[NTRIC C(_41C
C3 15.535 VHL 3.9410LA _O.9"Z RAt. 17.91R_O 6567.6 VEL 11.701PTH 2,06 VHP 4._48 OPA 12.43 RAP 27.77
LNCH 42147H LNCH TINE L-; TZN[ INJ L_T XNJ _ |NJ RT AS( _NJ AZNTH _NJ TIN[ PO C$T TIN ZNJ 2 LAT
77.05 23 31 23 3809.35 -22.85 1_4.68 243.20 68.59 24 34 52 3209.3 -25.56
102.95 3 1 34 3146.20 -22.84 105.75 _43.19 68.58 3 54 0 2546.2 -25.55
77.O5 23 31 23 3809.35 -L=_.85 154.68 243.1_0 68.59 24 34 52 3L>O9.3 -25.56
I02,95 3 1 34 3146._O -22,84 |05.7_ _43.19 68.58 3 54 0 2546.2 -25.55
110.00 5 40 19 ,7651.08 -3_.49 71.21 _46.38 78.74 6 24 30 2051.1 -33.70
110.OO 1 55 44 3352,46 -13.85 116.67 23_.48 58.43 2 51 37 2752.5 -17.92
OIFFER[NT|AL CCRI_CT_ONS
TD_ -.8725 7RA-1,_13 TC3 .4818 BAU ,|010
ROg -,|393 RI_ -,JJ43 RC3 .0_ FAU .Ot_PJt_
FOE 3.79_ FRA 4.3_ FC3-4.8251B_P 8541









MIO-COt, M_ EX[OJT_CN ACCURACY ORBIT OETERf4INATION ACCURACY
SGT L_37.7 StIR _.4 SG3 857.5 ST 1428.3 SR 238.7 SS 2231.4
,NIl RliF -,_321RTF -.9_37 CRT .9733 CR5 .9911 CST .995!
•_ 2576.0 RL_3 -.129_ R13 -.9_43 LSA 2657.J NSA 125.4 554 6.2
_| _573._ S_ 103.0 THA 6.44 ELl 1447.1 EL2 54.1ALF 9.25
467
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. I968-69p
LAUNCH DATE DEC 10 1968
HEL IOCENTR|C CONIC
RL 147.31 LAL -.00
RP 108.53 LAP .54
RC 59.985 GL 21.13
PLANETOCENTR]C CONIC
C3 14.871 W4L 3.836
LNO4 AZNTH LN(,H TXNE
78.11 23 39 8
101.89 2 33 49
78.11 23 39 B
i01.89 2 53 49
110.00 5 46 48
110.00 1 49 16
FLIGHT T|NE I_.O0 ARRIVAL PJATE MAY 9 1969
DISTANCE 394.708
LOL 78.00 VL 27.625 GAL 4.42 AZL 87.11 HCA 169.19 SNA 127.77 ECC .17084 INC 2.8935 VJ 30.244
LOP 247.21 VP 37.510 GAP -4.68 AZP 92.84 TAL 157.59 TAP 326.79 RCA 105.94 APO 149.60 V2 34.917
GP 4.63 7AL 52.72 ZAP 37.24 [TS 356.24 ZN[ 161.96 ETE 3.51 ZAC 122.12 ETC 162.36 CLP -36.99
DLA 30.52 RAL








TDE -.8142 TRA-I.2181 TC3 .4934 BAU .1013
R0E -.1741 RRA -.13_ R/3 .1263 FAU .09593
FOE 4.1Q37 FRA 4.7241 rC3-3.5845 8SP 8_
80E .8326 _RA 1.2276 8(3 .5094 rSP -2864
LAUNCH DATE DEC 10 196B
P_LIO(:ENTR|C CCNIC
17.91RAD 6567.6 VEL IJ.673 PTH 2.05 VHP 4.113 OPA 13.53 RAP 27.18 ECC 1.2447
IN| _ IN| RT AS( |NJ A21MTH |NJ T|NE PO (ST TIM IN| 2 LAT IN| 2 LONG
151.10 242.41 69.16 24 42 3 3175.0 -2fl.44 144.23
106.83 242.40 69.14 3 46 30 2560.9 -25.43 98.97
152.10 242.41 69.16 24 42 3 3175.0 -25.44 144.23
106.83 242.40 69.14 3 46 30 2560.9 -25.43 98.97
_._ 243.53 BO.OB 6 30 28 £*020.0 -33.90 59.78
117.51 257.54 58.27 2 45 20 2764.0 -17.33 110.60
N|O-COURS£ E_CUT|CN ACCURACY ORB|T OETERN|NAT|ON ACCURACY
._;T 2454.0 SCaR 3_1.7 S(,3 954.8 ST 1364.1 SR 270.4 55 2334.7
RRT .964l RRF -.9620 RTF -._57 CRT .9831 CRS .9964 CST .9950
SC_ 2483.5 R_5 -.1955 R13 -._49 LSA 2714.8 NSk 120.9 SSA 4.8
,_GI 2481.5 _,_ 100.3 THA 8.54 ELI 1389.8 EL2 48.5 ALF 11.04
IrI.IGH7 TINE 152.DO ARR|VAL DATE MAY 11 1969
o|sT_ 4o| ,14o
RL 147.51 I._L -.DO LCL 78.00 VL 27._:0 GAL 4.3,?. AZL 87.32 H_
RP 108.57 LAP .36 LOP 250.39 VP 57.525 GAP -4.18 AZP 9_.64S TAL
RC 61 ._J GL _!_.0_ GP 6.91 ZAL 52.55 7AP 4|.IX! lETS 554.35 Z_
PLANETOCENTRZC CONZC
C3 14.145 WAL 3,761 DLA 29,49 RAL |1t.28 _ 6567.6 VEL 1j.64R PTH
LNCH AZNTH _ TINE L-| TJNE ZNJ LAT INJ L_NC |NJ RT ASC
81.41 O 9 3,4 _EJ4.|4 -22.53 J45.J4 241.71
98.59 2 30 18 3LP_3.60 -_.52 J11.75 241.71
J00.DO 3 _ 35 3Of_.24 -Zfl.45 J00.45 _4_.I12
100.130 | 59 M 3526.73 -19.29 117.67 240.45
110.00 6 3 41 2557.48 -55.51 64.10 244.74
110.00 1 55 _ _4.25 -11._! 119.52 t_.44
O|FIrERENT|AL (.CI_C T|ONS
TO[ -.73_ TRA-J ,1436 T(3 .47_ BAU .J00_
ROIE -.2122 _A -._240 RC5 .251| IrAU .I0_04
FOE 4.3452 FRA 5.2049 Ir(:5-6.4L_9 BSP !_3_
80£ ,7687 BRA J.1655 6(3 .5298 FSP -3162
172.38 SNA 128.01ECC .16814 IN( 2.6797 Vl 30.244
157.72 TAP 3_0.10 RCk 106.49 APO 149.53 V2 34.906
16_.75 ET[ 12.30 ZAC |21.DO ETC 161.14 CLP -40.51
2.04 VHP 3.903 DPA 15.50 RAP 25.94 ECC 1.2328
_NJ AZNTH |NJ T|ME PO CST T|M _NJ 2 LAT ZNJ 2 LONG
70.25 | 10 58 _84.1 -24.82 137.26
"t_,21 3 24 8 2629.6 -24.81 103.87
75.74 4 13 _ 2462.2 -27.42 92._!
66.71 2 55 24 2726.7 -22.27 110.15
82.85 6 46 18 1957.5 -34.14 54.91
57.74 2 32 6 2804.3 -I6.16 IJ2.gO
OK_IT DETERt4IN_T|ON ACCURAC_
ST 1275.7 SR 344.0 SS 2415.2
CRT .9900 CRS .9991CST .995i
LSA 27_0.6 NSA 113.9 SSA 3.4
ELI 13L_.4 EL2 46.8 ALF 14.97
NID-C_UR_ £X_QJTZON ACC'URAO'
_T 25_4.0 _ 557.0 _5 10_.8
f_RT .gTOJ _ -.9955 RT_ -.9626
_,_ 2M5.2 R_3 -._425 RI3 -.9656
.qGJ ZMI.8 SG2 1_7.1 TH_ 11.67
LAUNCH DATE DEC 10 1968 FLIGHT TIN| 154.00 ARRIVAL 04TE NAY 13 1969
PELIOCENTRIC CONIC D|STANCE 407.749
RL 147._1 LAL -.DO LOt. 78.00 VL 27.69! GAL 4.25 AZL 87.83 NCA 115.56 S_AA128.22 ECC .16577 |NO 2.1660 Vl _0.244
RP 108.60 LAP .!7 LCP 253.57 VP 37.537 GAP -3.70 ATP 92.16 TAL |57.83 T_P 333.38 RCA !06.97 APO 149.48 v2 34.894
RC 64.032 GL i6.72 GP 12.40 7AL 51.71 ZAP 4§.6l ET$ _49.92 ZAE 162.04 ETE 31.47 7A( 118.38 ETC 158.47 CLP -44._6
PLAN_TOCENTRIC (ONIC
C3 13.146 VHL 3.626 DLA 26.4J RAL 19.73 RAO 6567.SVEL 11.599 PTH 2.03VHP 3.750 DPA 20.29 RAP 23.08 ECC 1.2164
LNCH A2'NTH LNCH TIN_ L-I TIME |NJ LAT |NJ LONG |NJ RT AS( IN| AZMTH |NJ T|I_ PO (ST TIM |NJ _ LAT ZNJ 2 LONG
90.00 2 56 47 3142.23 -26.80 106.66 242.90 80.51 3 49 9 2342.2 -27.84 98.15
90.00 23 50 44 3739.53 -14.25 145.71 Z_.78 65.27 24 53 4 3139.5 -17.47 138.51
100.00 4 47 42 2784.66 -29.22 80.74 243.28 8_.4| 5 34 7 2184.7 -29.83 71.99
I00.00 O 46 27 3572.33 -12.06 132.32 257.68 62.44 I 45 59 2972.3 -15.66 125.38
110.(30 6 46 53 2411.73 -34.18 52.78 245.64 89.49 7 27 5 1811.7 -33.87 43.55
lID.DO I 3 45 3318.0Z -7.7B 125.65 235.12 56.61 2 2 23 2918.0 -J2.12 119.25
DIFFERIENTIAL (.._RRECT|ONS NID-C.OUR_ E_CUT|(_I ACCURACY
TOE -.6203 TRA-j.O_ TC3 .46_0 BAU .11_ SGT 2142.5 S_ 9'24.8 ,%5 1141.0
RO£ -.30_k_ RRA -.3994 RE3 .4933 FAU ,11431 RRT ._51 _" -.99_5 RTIF -.9596
FOE 4.1767 FRA 3.697! rCS-7.527fl B._ 7958 SGe 2333.5 RZ3 -.2412 213 -.9701
.6907 _RA 1.1355 Be3 .6760 FSP -3476 _| 23L_.8 SG2 225.4 THA 2_Z.84
LAUNCH DATE DEE JO 1_ FLIGHT TINE I_5.DO
HELIOCENTRIC C_NIC 0ISTANCE 414.255
147.31LAL -.00 L(X,. 78.00 VL 27.718 GAL 4.15 A2'I.. gO,95HCA 17B,74 SNA 128.41ECC
RP 108.64 LAP -.02 _ 236.74 VP 37.546 GAP -3.25 A21= 89.07 TAL J57.91 TAP 3_6.65 I_A
RC 66.131 GL -7.52 GP 39,77 7AL _0.05 7AP 58.55 ETS 332.32 Z_E 140'79 ETE C_9.92 ZAC
PLAN_TO_ENTRIC C_N|C
C3 11.868 VHL 3.445 OLA 3.86 RAL 29.04 RAD 6_7.5 V_L 1J,544 PTH 2.01VHP 4.4_4 DPA
LNCH AZMTH LN(.H T|I_ L-| TII_ |NJ LAT |NJ _ JNJ RT ASC JNJ AZHTH JNJ T|NE
90.DO 7 33 JJ L_16.9'Z -19.63 4J.65 _43._8 1|0.83 8 10 8
_O.DO 20 28 36 4_1.24 13.19 J95.94 _42.0"_ 64.72 2J 45 38
|00.DO 8 56 EO 1948.72 -a3.51 21.55 242.9| IJ2.23 9 28 48
lOO.0o 21 48 8 4_4.67 14,03 J76._4 _4|.59 63._4 23 0 53
110.00 lO 8 43 17_2.13 -2_.88 3.19 241,76 1|6.11 10 37 25
lID.DO 22 52 14 41_.00 16.33 JEO.J_ _,10.31 59.55 24 1 3_
DIFFERENTIAL CORRECTIONS NIO-_ E_ECUTI(_N ACOJRACf
TD_ -.3648 TRA-1.O_07 TC3 .4663 BALi .2974 _T |BSJ.Z _.,_704.6 SG3 824.9
ROE -.36_ RRA'I.3gO5 RC3 1.8153 FAU .08845 RRT .9_02 R_'-I.O000 R1T -.949I
FOE 1.3060 FRA 4.8982 FC3-6.4523 8SP 11426 _ 3_J4.5 1_3 -.1048 R13 -.9945
.5194 _RA | .7428 _C3 1.8742 FSP -2763 SG| 3258.5 Sr_ ,1_6o7 THA 55.67
ORBIT DETERMINATION ACCURACY
ST 11_0.2 SR 524.7 SS 2351.8
CRT .9943 CR$ .9999 CST .9956
LSA 2639.8 NSA 96.5 SSA 2.1
EL! 1245,1 EL2 50.8 ALF 24.82
ARRIVAL DATE MAY 15 1969
.16371 IN(: .9609 Vl _O.244
107.38 APO 149.43 v2 34.883
105.10 ETE 149.16 (LP -47.25
44.62 RAP 7.95 ECC 1.1953








ST B02.7 SR 928.9 SS 1252.3
CRT .9907 CRS 1.o0oo CST .9909
LSA 1751.1MS_ 96.4 5SA .5
ELI 1224.9 EL2 82.6 ALF 49.21
468
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69J
LAUNCH DATE DEE I0 1968 FL](34T TIN[ JSB.DO ARRIVAL DATE MAY |7 J969
HELIO(ENTRIC CONIC
RL J47.31LAL -.O0
RP 108.67 LAP -.2|
RC f_.274 GL 40,65
PLANETO(£NTRJC CONIC
C3 ZI.2BB VHL 4.6i4
LNf.H AZNTH LNCH TIN[
50.62 20 21 19
|29.}8 4 23 48
50.62 213 21 Z9
129.38 4 23 48
50.62 20 2J L_9
129.38 4 23 48
DISTANCE 420.70B
LCt. 7B.OO VL 27.74J GAL 4.09 AZL 83.?6 HCA J8J.92 SNA J28.57 E(( .16J94 INC 6.2336 vJ 30,244
LOP 259,9| VP 37,554 GAP -Z,77 AZP _,Z3 TAL 157,98 TAP 339,90 RCA 107.75 APO |49,39 V2 34.873
GP -Z9.63 ZAL 61,76 ZAP 57.96ETS 13,50 ZN[ 145.77 ETE 294.19 ZAC 124.73 [T¢ J85.53 CLP -52.38
DLA 47.12 RAL 4.41R&0 6567,9 V[L !1.94A PTH Z.J3 VHP 3.765 DPA -19.0! RAP 38.38
L-I TIN[ IN| LAT |NJ _ IN| RT AS( IN| AZNTH IN| TIN[ PO CST TiN IN| 2 LAT
4260,64 -30.65 J9_,16 ZAJ,O4 52,26 21 32 50 3680,6 -35.32
2822.03 -50.64 64._ 141.O2 52.27 5 10 50 2"222.0 -35.3l
4180,64 -30,65 166,16 241.04 52.28 Z| 32 50 Y_80.6 -35.32
2a22,03 -30,64 64,32 Z4f,O'2 52.27 5 10 50 2_2_,D -35,31
4280.64 -50.65 J68.16 241.04 52.28 21 32 50 3680.6 -35.32
2822,O3 -30.64 #4._ Z41.O'Z 52.27 5 10 50 2222.0 o35.31
D IlrlrERENT IAL COeI_C Tf ON5
TOE -.938_ TRA -.7757 TC3 .1425 B_J .1902
|,3943 RRA ,6054 RC3 -.6526 FAU .G9793
rOE 6,5011 FRA 3,96?6 rc3-3,g625 BSP 8702










ST |240.B _ 1763.0 SS 3506.0
CRT -,_67Z OQS -._) CST .9893
LSA 4J12.0 NS_ 177.5 $SA 1.1
ELI 2J49.7 EL2 162.5 ALF 125.02
NID-COUR_ IEXECUTZCN ACCURACY
SGT 1S38.6 _KR 1140.4 S_3 1150.7
_T -.9_05 mlF ._ R1T _.9409
SGIB ZBZl.1 _ -.1271 R13 .9917
9G1 ET73.4 _E 319.8 I_ 130,34
I..ALW.e4 DATE D[C IO 1968 FLIGI4T TINE J60,00 ARRfVAL DATE NAY 19 1969
HELIC(ENTRIC CCNIC
RL 147.31 L.AL -.00
RP |08.TO LAP -.40
RC 70.456 GL 32._0
PLAN[TOCENTRfC C_IMfC
C5 16.Z54 VHt. 4.0_Z
LNO_ AZlATH LNO4 TINE
60,25 2| Z5 43
J19.7_ 4 IO _
60._5 2| 25 43
J19.75 4 JO 5_
119.75 4 )O 52
O|STANQ[ 4_7.151
I.Q.. 78,00 VL Z7.761 GAL 4,O4 _ 85,54 _ 185.10 _ 1_.7J ECC .16047
L_P 265.09 VP 37.559 GAP --E.3_ AZP 94.44 T_L 1_8.01 TAP 343.10 RCA 108.05
GP -11.56 ZAL 57,$9 ZAP 54_.341 [TS IO,11 Z/ME 16Z.71 ETE _03.44 lAD 121.95
OLA 40.15 RAL 10.84 RAO 6_7.7 Mr.L |f.73_ PTH 2.07 VHP _.25| OPA -4.O9
L-I TIN£ iN| I.AT JNJ LO_ JNJ RT AS( IN| AZ_4/H _NJ TJI( PO C$T TIN
4114.19 -_,_3 fJf,_5 _40.13 _.15 22 34 17 3514,2
_J.87 -_,8"Z 06.49 _40.13 60.74 4 58 _ _Z61.9
4114,1_ -"Z_._3 1_1.85 _40.13 _0.15 L_Z 34 f? 3514.2
_61.87 -Z_,82 0_,49 140.13 60,74 4 58 34 L>Z6J.9
4114,1_ -ZB.83 |#|.85 _40.|3 _O.75 L_ _14 17 3514.2
Z66f.67 -Zg.8Z 86.4_ Z40,13 60.74 4 58 34 1261.9
D I FFF"PilENT f AL (J::lqll_EC T|_qS
TD_ -,535J TRA -°_73,4 T(3 .0_15 BAU ,O_J6
ROE .4g_Y_ RRA .3074 RC5 -,409t_ F_U ,141_N_
FOE 8.6fM IrRA 6,0744 FC3-7.5_57 8_P 6(_1
_O_ °7316 BRA .740Z B(3 ,4_15 F6P -4644
INC 4.4613 Vl _0.244
APO J49.56 v2 34.66E
ETC 173.15 CLP -57.5!
RAP 29.69 ECC 1.2675








ST 848._ SR 729.9 55 3546,3
CRT o.9755 CRS -.9995 CST .9822
LSA 3715.3 NSA 158,2 SSk 2.0
EL| JJJ2._ EL2 J72.5 ALF J39.39
N|DoCOUM_ E_CUTXCN ACCURACY
SGT J467.J _ 9f_.f J1_3 J532.3
RRT °.gO13 _ ._ RIT -.9199
17_!,1. _ _ °,1666 RI3 ,9669
_l_J JY_J,4 _ 357_,8 _ f47.67
LAUNCH D_TE DEC |O lg_B FLfGHT TINE 161.00 ARRIVAL DATE N_Y 21 J969
H[LIOCENTRZC CCNIC DISTANCE 433.574
RL 147.31 LAL -.00 LQ, 78.00 VL 27.778 GAL 4.00 AZL 85.95 H(A 18B.27 5N_ 128.82 ECC .15916 INC 4.D4BZ v! 30.244
RP I08.73 LAP -.58 LOP _66._3 VP 37.563 GAP -1.67 AZ'P 94.01 TAL |38.01 TAP 346.28 RCA J08.50 APO 149.34 V2 34.653
RC 72.672 Gk _0.12 GP -8.15 7AL 56.62 7AP 6_.B3 ETS 6.31 ZAIE |6B.29 ETE _101,94 ZAC J19.34 ETC 170.31 CLP -62.55
PLANETO_ENTRIC CCNIC
C3 |5.200 VHL 3.899 OLA 38.27 RAL |Z.27 RA0 6567.6 VEL If.M? PTH Z.06 VHP 3.060 OPA -.77 RAP Z6.Z5 ECC 1.2506
LNCH ATNTH LNCH T_N[ k-f TfN[ fNJ LAT IN| tONG fNJ RT AS( IN| AZNTH IN| TIN[ PO CST TfN _NJ 2 LAT fNJ 2 LONG
63.11 21 44 36 40_O.40 -28.07 |76.88 _39.76 62.84 22 52 36 3460.4 -31.46 |68.95
ll6,eg 4 3 J E885.33 -_8,05 87,99 E39,75 62,P3 4 5J 7 _285,3 -31.45 BO.O6
63.11 Z! 44 56 4060.40 -28.07 176.88 239.76 62.84 _2 52 36 34_.4 -31.46 168.95
!16.89 4 3 ! 2_85.33 -28.03 87.99 _39.75 62.83 4 5| 7 2285.3 -3! .45 80.06
63.11 21 44 56 4060,40 -28.O7 |76.88 _39.76 6_.84 2_ 5_ 36 3460,4 -31.46 168.9_
116,89 4 3 1 _885.53 -18.05 87,99 E39.75 62,83 4 51 7 LP_85.3 -31.43 80.06
DIFFERENTfAL CORRECTION5 NID-COtM_ E_ECUTiON ACCURACY CI_IT 0ETERMINAT_(_I ACCURACY
TDE -.3372 TRA -._423 TC3 -.D413 B_U ,0583 _T I|30,3 _ _4._ S_3 |700.2 ST 381.B _ 507.6 $5 3398,6
ROE .3365 RRA .L_053 RC3 -.28_8 KAU .I_5 RRT -,8_7 _ .9_32 RTF -.87|6 CqT -.9465 DR6 -.9962 C$T .9656
FOE 8.8766 FRA 6.9174 rC3-9.0150 BSP 4654 _ 13ll.l R_3 -,35_ RJ3 .9287 LSA 3677.3 _ 152.7 SSA 3.1
_0_ .4764 _qA .3801BC3 ,2#68 FSP -SJ?B .%J J_/_1,6 $67. 3_3,6 /HA 15J,83 £LJ 762,4 EL,? J22.6 ALr 139.09
LAUNCH DATE 0EC 10 1968 FLIGHT TINE 164,00 ARRIVAL DATE MAY Z3 t96g
HELIO_ENTRfC CONIC
RL 147.31LAL -.00
RP |08.76 LAP -.77
RC 74.919 GL LPg,J5
PLAN[TC_ENTRIC CONIC
C3 14.7!4 WAL 3.8_
LNO4 A714TH L.NCH Tfl4E
64.4_ E1 54 7
115.36 3 59 O
64.42 21 34 ?
115.56 3 39 0
64.4_ 71 54 7
J15,58 3 59 O
DZFFERI[NT;AL C.ORI_CTf(_,
TOE -.J469 TRA -.391'_ TC3 °.1150 BAU .0600
RO_ ._7_ RRA ,155_R_'3 -,_J6J _AU .1717g
FOE 9.1960 FRA 7.489? ¥C-I0,I074 BSP 3410
8OIE .3141 _qA .4217 BC3 .5048 FSP -5666
DISTAI_E 439.976
LQ, 78.00 YL Z7,?_ GAL 3._ A2_. 66.14 _ 191.44 SMA I;_8.92 ECC .15634 IN<: 3.8639 vl 30.244
LOP 169.41 VP 37._65 GAP -1.44 AZP 95.?9 TAt. 157.98 TAP 34_.42 RCA J08.51APO 149.33 VE 34.644
GP -'6.14 ZAL 56,17 ZAP 67,97 £TS 4,48 7AE 171,76 ET_ 289,0D ZAC 1|6,87 £TC 169,12 CLP -67.84
OLA 37,43 RAL 1_.91 RAD 6_;'/'.6 VEL 11.666 PTH
L-| TfNE IN| LAT
4033,93 -27.72
Z89.7.Z6 -_7,71




2.05 VHP _.94J OPA .24 RAP 23.53 ECC 1.242_
IN| _ IN| RT A$C |NJ A214TH IN| TIN[ PO CS?_TfM IN| 2 LAT IN| 2 LONG
174.51 E39._8 6_.77 23 1 2l 3433.9 -31,00 |66.56
B8.77 _39.58 63.75 4 47 17 _97.3 °30.99 80.62
114,51 L_J9,58 6_,77 23 1 2J 3433,9 -31,OO 166,56
88,?7 _9,_8 63,75 4 47 17 2297.3 -50.99 80.62
174,51 139,58 63,77 23 1 21 3433,9 -31,OO 166,56
88,/_ LP5_,58 6_,75 4 47 17 22_7.3 _ -_.99 80.62
NID-COIJR_ EXECUT|(_N ACCURAC_ ORI_IT O£TERN!NATION ACCURACY
SGT 188,0 _ 5_,4 ,P_3 1827.5 ST 313.8 SR 472.4 SS 3653.0
RRT -._73 mr ._35 RW -.?_O3 CRr -.8394 Des -.9_60 CST ,6645
_" 9_0.9 R_3 -.4884 R13 .8594 L_A 3687.6 MSA 131.0 SSA 4.1
SGI 68_.6 _2 354.0 /HA 1_0,54 ELI 506.7 EL2 142,2 ALF 125.12
469
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69)
LAUNCH DATE DEC 1(] 1968 FLI_'IT T|_ 166.00 ARRIVAL (3ATE M*_' 25 1969
HELIOCENTRIC CONIC CISTANCE 446.355
RL 147.31 LAL -.0(3 LOL 76.00 VL 27.803 GAL 3.97 AZL 66.24 HCA 194.6! 5Hk
RP 108.76 LAP -.95 LOP 272.59 VP 37,565 GAP -1,02 AZP 93,64 TAL 1§7,g| TAP
RC 77.194 GL 28.§9 GP -4,97, ZAL 55.87 ZAP 73.41 ET$ 3,34 ZAI[ |75.43 ETE
PLANE TOCENTR IC CON|C
C3 14.438 VHL 5,80(] DLA _:.96 RAL |3.34 RAO 6567,6 VEL |1,654 PTH 2.05 VHP
L_.H Ar, T_ L_ T_ME L-; TI_ ZNJ L_T ZNJ _ ZNJ RT ASC ZNJ AZNIH _NJ 1'Z_
6_.16 21 59 38 4018.57 -27.53 173.16 d739.5§ 64.27 23 6 36
114.84 3 56 54 Z904.23 -27.52 89.23 239.54 64.26 4 ,15 IB
65.16 21 59 38 40|8.57 -27.53 1"3.16 _'39.55 £4.27 23 6 36
114.84 3 56 54 29D4.23 -27.52 89.23 239.54 £4.26 4 45 JB
65.16 21 59 38 4018.57 -27.53 17_.16 239.5_; £4.27 23 6 36
114.84 3 56 54 2_4.23 -27.52 89.23 239.54 64.26 4 45 18
(3IrlrERENTIAL CCRRECTIONS NZ0-(.(XJRSI[ EXECUTION ACCURACY
1"0£ .O456 TRA -.2266 TC3 -.4228 BAU .0879 t,_7 542.4 SGR 463.J ,%3 J936].5
ROE ,2497 RRA .1254 RE3 -.1696 FAU .18|95 RRT -.1389 Riq r .96_0 RIT -,2334
FOE 9.5018 FRA 7.9516 rC-lO.g(]97 8SP 2140 _ 713.2 RZ3 -.8_ R13 .4982
BOE .2539 BRA .2608 8C3 .4555 IrSP -6048 SGI 554.3 5G2 448.7 THA 159.41
129.00 ECC .15766 IN(: 3.7585 Vl _.244
352.52 RCA 108.66 APO 149.35 V;_ 34.833
260.61 ZAC 114.34 ETC 168.48 CLP -73.35
2.855 (3PA .37 RAP 20.93 ECC 1.2376








ST 146.9 SR 383.2 $5 3702.9
CRT °2969 CRS -._O CST -.1830
LSA 3722.6 MSA 151.1 SSA 5.1
ELI 386.1 EL2 139.2 ALF 82.53
:LAUNCH DATE DEC 10 1968 FL|GHT T|I4E |68.00
HELIOCENTRIC CCNIC
RL 147.31 LAL -o00
RP 108.81 LAP -1.13
RC 79,493 GL _.20
PLANE T_ENTRZC CCNIC
C3 14.260 _ 3.779
LNO_ ,_TH LNC_ TZNE
65,63 _ 3 35
!14.37 3 55 31
65.63 L_ 3 35
114.37 3 53 51
65.63 L>_ 3 35
J14.37 3 55 51
ARRIVAL (3ATE MAY 27 1969
0 _$TJUqlCE 452.714
LCL 78.00 VL 27.81_ GAL 3.96 A2'L 116.31 H_A 197.78 _ 1L_3.06 ECC .15722 _NC 5.6901 VI
LOP 275.75 VP 37._ GAP -.60 A?P 93._1 T_. 157.B0 TAP 355.38 RCA 108.77 APO 149.35 VZ
GP -4.19 ZAL _5._0 ZAP 79.05 ET$ Z.54 ZA[ 172.30 ETE L_7.81 ZAC 111.73 ETC 168.08 CLP
OLA _4_.69 RAL 13.7I RAO 6§67.6 V_L I1,648 PTH 2.04 _ 2.793 OPA .07 RAP 18.33
L-I TIME _NJ L.AT |NJ _ JNJ RT AS( |NJ AZl4TH ]NJ T_14[ PO CST TIM |NJ 2 LAT
4008.76 -27.40 17_._O _39.63 64.59 _3 tO _4 3408,8 -30.58
_.76 -XT.,W _Z._0 239.63 £4.59 23 w 24 _o8.8 -50.58
2_09.|4 -_??._k_ 89._ _._.63 £4.57 4 44 20 23(_).1 -30.57
4008.76 -L_7._ -I_Z._ _H.£_ _.59 23 10 24 3408.8 -30.58
2909.14 -Z?.39 8_).56 _39.63 64.57 4 44 20 2509.1 -30.57
OZrlrERENTIAL CORRECTIONS MID-_ E_CUTICN ACCURACY
TOE .2484 TRA -.0337 TC3 -.6548 BAU .1_76 SGT _,,IO.Z _ 4_0.9 SG3 2009.3
• 2359 RRA .|044 RE3 -.1337 FAU .|8957 I_T ._O9 IN:" .94£4 RTT .5£46
FOE 9.6980 rRA 8.285,1 F-C-|I,4932 BSP l_15 _ 7_?.8 RZ_ .614_ RI3 .790!













ST 378.2 _q 362.5 55 3725.6
CRT .9697 CRS -.9894 CST -.9247
LSA 37_9.2 NSA 152.1 SSA 5.9
ELl 519.9 EL2 64.4 ALF 43.75
L_UNCN (3ATE DEC 10 1968 FLI_'tT TIME 170,(30 kRRZVAL D4TE M_Y 29 1969
H_LIOCENTR_E CONIC O_6TAI_£ 459.O._0
RL 147.31 L4L -.00 LOL 78.00 VL 27.818 GAL 4.00 AZL 86.36 H_A 200.95 SMA 129.10 ECC .15702 INC 3.6420 V! 30.244
RP 108.83 LAP -I,,30 LOP 276.92 VP 37.562 GAP -.19 ATP 93.40 TAL 157.65 TAP 358.60 RCA 108.85 APO 149.57 V2 34.820
RC 81.813 GL 27.89 GP -3.65 2'AL 55.35 ZAP 84.79 ETS 1.92 2'AE 169'66 £TE 207.85 ZA( 109.09 ETC 167.79 CLP -84.78
PLAN[TOCENTRIC CONIC
C3 14.202 VHL 3.769 (3LA 56,48 RAL 14.07 RA(3 6567.6 _EL 1J.644 PTH 2.04 VHP 2.758 (3PA -.47 RAP 15.74 ECC ! .2337
LNCJ4 AZMTH LN_H TINE L-I T_HE INJ LAT INJ LONG INJ RT AS_ |NJ AZMTH INJ TZI4_ PO CST TIN _NJ 2 LAT INJ _ LONG
65.97 22 6 50 40_2.26 -27._O 171.72 239.84 64,79 23 15 32 3402.3 -30.45 J63.74
114.03 3 55 32 29!3.23 -27.28 89.83 239.83 64.78 4 44 5 2313.2 -30.44 81.85
_65.97 2_ 6 50 _ 400_6 _ -27._ 30 !71_,72 :_39.64 64.79 23 13 32 _402.3 -50.,5 163.7_
114,03 3 55 32 _913.23 -27.28 89.83 239.83 6"4.76 4 44 5 ::: _.2 -50.44 81.85
65.97 _ 6 50 4002.26 .-_7,30 17-j,72 239.84 _.79 23 13 32 _.3 -50.45 _63.7_
114.03 3 55 32 2913.23 -27.28 89.83 239,83 _.78 4 44 5 _.'315,2 -30.44
011rlrER[NTIAL CORR_CTIC]N$ N]O"_.OJI_ _J_(UTION ACCURACY
81.85
0RBJ'T 0£T[RNIe_kTION ACCURAC'r
ROE .2279 RRA .0878 RC3 -.1032 IrkU .19429 RRT ,8494 RRF .9182 RIT .8571 CRT ;_990 CRS -.9853 CST -.9782
FOE 9.7515 FRA 8,4865 FC-IJ .8438 BSP 1789 _ 1077.0 R_3 ,_1049 R|3 .8783 L,_ 3793.T NSA 153.5 5SA 6.6
BOE .5j03 BRA .1560 0C3 .9106 FSP -6567 SGI 1039.! _. 195.9 THA 19.04 ELI 781.0 EL2 13.7 ALF 26.6J
LAUNCH DATE DEC I0 1968 FLJC, HT T|N[ 1_o_ ARRIVAL (3ATE MAY" 31 1969
H[LIOCENTR|C OONIC DISTANCE 465.3C_
RL 147.31 LAL -,00 LOL 78,0(3 VL Z7,B'_ GAL 4.03 A21. 86,39 H(A 204.12 _4A 1L_9.13 ECC .15705 ;NC 3.6058 Vl 50._44
RP 1_8.85 LAP -1.47 L(_P 28_.(_ VP 37.558 GAP .L_ AZP 9_).L_) TAL |_7.47 TAP J.58 RCA 108.85 APO 149.41 V2 34.8|3
RC 84.153 GL 27.6| GP -3.|8 ?AL 35.02 ZAP 90.54 [T$ 1.4_ ZAI[ 1_;05 IrTE 197.59 ZAE 106.46 ETE 167.55 CLP -90.54
PLAN_ T(_NTR_ C C_NIC
C3 14.188 _ 3.767 (3LA _.33 RAt. |4.47 RAO 6_67.6 VI[L 1|._44 PTH 2.04 VHP ,3.749 0PA -1.13 RAP 13.20 ECC I .2335
LNO4 A2'MTH _ T1r_ L-I T]N_ INJ LAT ZNJ LONG INJ RT ASC
6_._3 Z_ 9 _ _7.85 -27.19 171.31 240.16
113.77 3 55 4_ L_J]T.L_ -27.18 90.10 Z40.16
66.23 L_ 9 50 3997.85 -27.19 171.31 _40.16
113.77 3 53 42 2917,_ -L_.I8 g0,I0 _°40.16
• 6.23 22 9 90 3997.85 -27.19 171.31 240.I6
113.77 3 55 4_ 2917.L_ -27.18 g_.10 240.I6
(3_f:FERI[NTJAL CORR_C 7_(_NS
TOE ._63 TRA ._117! TC3-1.16L_6 BAU .L_'_I0
ROE .2L'29 RRA .0734 RE3 -.0748 FAU .195_7
rOE g.6_86 rRA 8._634 rC-JJ.l_l B_0 3217
BO[ .70_ _RA .525fl B(3 1.16_0 Irsp -6_53
INJ A_.ITH INJ TIM_ PO CST TIM |NJ 2 LAT INJ 2 LONG
_.93 23 16 _8 5397.8 -30.33 163.33
64.91 4 _4 19 _317.2 -50.32 82.17
64.93 23 16 28 3397.8 -50.33 163.33
£4.91 4 44 19 2317.2 -50.32 82.17
£4.93 23 16 28 3397.8 -3_.33 163.33
£4.9J 4 44 19 2317,2 -50.3_ 82.12
OI_IT DETERMINATION ACCURACY
ST 1029.6 SR 341.6 SS 3675.5
(RT .9984 CRS -.9806 C$T -.9897
LSA 3829.1 gSk 155.3 5SA 7,3
ELi IO84.7 EL2 18.6 ALF 18.33
NI0-C(_UR$_ E_ECUTION ACCURACY
SGT 1467.Z SGR 370.5 _G3 2040.6
IR_T ,5753 R_ ._ RT_ .9_59
SC,B 15i3.3 t_3 .1070 RJ3 .9390
SGJ 1S03._ S_,Z 17S.0 7HA 12.64
=
470
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69_
LAUNCH DATE DEC tO 1968
HELIOCENTRIC CO_IC
RL 147,31 LAL -.00
RP I08_B7 LAP -1.64
RC 86.508 GL 27.33
PLANETOCENTRIC CONIC
C3 14.230 VHL 3.772
LNCH AZMTH LNCH TIME
66.46 22 12 49
113.34 3 56 14
66.46 22 12 49
113.34 3 56 t4
56.46 22 12 49
113.54 3 36 14
LOL 70.00 VL 27.824 GAL
LOP 285.24 VP 37.534 GAP
GP -2.82 ZAL 54.67 ZAP
DIFFERENTIAL CQRRECTI_5
TDE .8725 IRA .5070
ROlE .2195 RRA ,0601
FOE g.4269 FRA 8.519G
BOE .89g7 BRA .5106
LAUNCH DATE DEC 10 19458
HELIOCENTRIC CONIC
RL 147.31 LAL -.DO
RP 108.89 LAP -1.80
RC 88.877 GL 27.04
PLAMETOCENTRIC CONIC
C3 14.324 VHL S.783
LNCH AZNTH LFK_H TIME
66.67 22 15 36
113.33 3 37 6
86.67 22 15 56
113.$3 3 37 6
66.67 22 15 56
118.33 3 57 6
DIFFERENTIAL CORRECTION8
TOE 1.0704 TRA .6951
ROE .2168 RRA .0473
FDE 9.0543 FRA 8.3471
BOE 1.0922 BRA .6967
DLA 36.19 RAL








RC3 -.Q475 FAU .19241
FC-11.7055 BSP 4804
BC3 1.4209 FSP -6603
FLIGHT TIME 174.00 ARRIVAL DATE JUN 2 1969
DISTANCE 471.660
4.07 AZL 86.42 HCA
•61 AZP g3.18 TAL
96,21 ETS 1.01 ZAE
207.28 SNA 129.14 ECC .15729 INC 3.5777 vt 50.244
157.24 TAP 4.32 RCA 108.83 APO 149.43 VZ 34.807
162.19 ETE 191.89 ZkC |03.g4 ETC 167.35 CLP -96.ZZ
14.91RAD 6367.6 VEL 11.645 PTH 2.04 VHP 2.764 DPA -1.84 RAP 10.76 Ecc 1.2342
INJ LONG INJ RT k$C INJ AZMTH INJ TINE PO CST TIN INJ 2 LA7 [NJ 2 _G
17i.01 240.60 63.01 23 19 24 3394.9 -30.21 163.03
90.38 240.60 65.00 4 44 56 2321.5 -30.20 8Z.41
171,01 240.60 65.0t 23 19 24 3394.9 -30.21 163.05
90.38 240.60 65.00 4 44 56 2321.5 -30.ZO 8Z.41
171.01 240.60 65.01 23 19 24 3394.9 -30.21 163.03
90.38 240.60 65.00 4 44 56 Z321.5 -30.20 82.41
NrD-CC)ORSE EXECuT|ON ACCURACY ORBIT DETERN[NATION ACCURACY
SGT 1933.1S_ 353.9 SG3 Z007.6 ST 1356.2 SR 335.1 SS 3608.0
RRT .850g RRF .8394 RTF .9636 CRT .9936 CRS -.g752 C$T -.9938
SG8 1984.9 R23 .0232 R13 .9640 LSA 3865.6 MSA 137.3 SSA 7.9
$0t 1g76.4 $G2 183.7 THA 8.84 ELI 1396.5 EL2 36.7 ALF 13.80
FLIGHT TIME 176.00 ARRIVAL DATE JUN 4 1969
DISTANCE 477.933
LOL 78.00 VL 27.823 GAL 4.13 AZL 86.44 HCA
LOP 288.41 VP 37.349 GAP 1.01 AZP 93.07 TAL
GP -2.51 ZAL 54.20 ZAP 101.72 ETS .66 ZAE
DLA 36.07 RAL







210.45 ,T_AA 12g.14 Ice .15776 INC 5.355t Vl 30.244
156.97 TAP 7.42 RCA 108.77 APO 149.31 V2 34.802
158.33 [TE 188.41ZAC 101o59 ETC 167.17 CLP-101.73
TC3-1.6683 BAU .3195
RC3 -.0218 FAU .18729
FC-11.3196 BSP 6411
BC3 1.6686 FSP -6487
15.41 FAD 6567.6 VEL 11.649 PTH 2.03 VHP 2.802 DPA -2,53 RAP 8.50 ECC 1.2557
INJ L(:_IG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG
170.79 24t.15 65.07 23 22 29 3393.0 -30.07 162.82
90.70 Z4t.t5 63.05 4 45 52 2326.3 -30.06 82.74
170.79 Z41.16 65.07 23 22 29 3393.0 -30.07 162.82
90.70 241.13 65.05 4 43 52 2326.3 -30.06 82.74
170.79 241.16 65.07 23 22 29 3393.0 -30.07 162.82
90.70 241.15 65.03 4 43 52 2326.3 -30.06 82.74
MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY
SGT 2432.2 SGR 340.4 SG3 1942.9 ST 1667.3 SR 329.3 SS 3308.4
RRT .8071RRF .7873 RTF .9760 CRT .9877 CR$ -.9691CST -.9957
SGB 2455.9 R23 -.0098 R13 ,9760 LSA 3895.1MSA 159.2 $$A 8.4
SGI 2447.8 SG2 199.7 THA 6.49 ELI 1698.8 EL2 50.6 ALF 11.05
LAUNCH DATE DEC lO 1968 FLIGHT TINE lT8.DD ARRIVAL DATE JUN 6 1969
HELIOCENTRIC CONIC
RL 147.51 LAL -.DO
w
RP 100.90 LAP -1,96
RC 91.256 GL 26.74
PLANETOCENTRIC CONIC
C3 14,467 VHL 3.804
LNCH AZNTH LEH TIME
66.87 22 19 17
113.13 3 58 11
66.07 22 19 17
113.13 3 58 11
66.87 22 19 17
113.13 3 58 11
DIFFERENTIAL CORRECTIONS
TOE 1.2571 TRA .8799
ROE .2151 RRA .0352
FOE 8.5883 FRA 8.0903
BDE 1.2753 BRA .8806
DLA 35,95 RAL








RCS .0026 FAU .17955
FC-10.7442 BSP 7978
BC3 1.9005 FSP -627§
DISTANCE 484.185
LOL 78.00 VL 27.821 GAL 4.20 AZL 86.46 HCA 213.61 SNA 129.12 ECC .15843 [NC 3.5364 V] 30.Z44
LOP 291.57 VP 37.543 GAP 1.40 AZP 92.95 TAL 156.65 TAP 10.27 RCA 108.67 APO 149.58 v2 =34.797
GP -2.25 ZAL 53.84 ZAP 107.01ETS .38 ZAE 154.60 ETE 186.11 ZAC 99.46 ETC 167.01CLP-IO7.D3
15.97 RAD 6§57.6 VEL 11.656 PTH 2.05 VHP 2.862 DPA -3.]7 RAP 6.45 ECC 1.2381
INJ LONG INJ RT ASC INJ AZMTH INJ T[NE PO CST TIN [NJ 2 LAT INJ 2 LONG
170.62 241.82 85.10 23 Z5 49 3391.8 -29.92 162.66
91.07 241.82 65.08 4 47 3 2331.9 -29.91 83.12
170.62 241,82 5§.10 23 25 49 3391.8 -29.92 162,66
91.07 241.82 65.08 4 47 3 2381.9 -Z9.91 83.12
170.62 241.82 65.10 23 25 49 3391.8 -29.92 162.66
91.07 241.82 63.08 4 47 3 2331.9 -29.91 83.12
MID-COURSE EXECUTION ACCURACY ORBIT DETERN]NATIO_ ACCURACY
$GT 2690.7 S_ 330.6 _G3 1654.7 ST J956.7 5R 324.6 SS 3369.3
RRT .7313 RRF .7274 RTF .9824 CRT .9811 CRS -.9622 CST -.9966
S_ 2909.5 R23 -.0225 R13 .9823 LSA 3923.7 MSA 161.2 SSA 8.9
$01 2901.4 5G2 217.4 THA 4.94 ELI 1982.5 EL2 61.9 ALF 9.25
LAUNCN DATE DEC 10 1968 FLIGHT TIN[ 180.00 ARRIVAL DATE JUN 8 1969
HELIOCENTRIC CONIC
RL 147.31 LAL -.DO
RP ]08.92 LAP -2.11
RC 93.644 GL 26.42
PLANETOCENTRIC CON|C
C3 14.659 VHL 3.829
LNCH AZNTH LNCH TIME
67.08 22 22 54
112.92 S 39 30
67.08 22 22 54
112.92 3 59 30
67.08 22 22 54
112.92 3 59 30
DIFFERENTIAL CCRRECTION$
TOE 1.4310 TRA 1.0604
RD_ .2144 Iq(A .0237
FOE 6.06ai FII_ 7.7698
BO£ 1.4470 ERA 1,0606
DISTANCE 490.415
LOL 78.00 VL 27.818 GAL 4.29 AZL 66.48 HCA 216.78 SMA 129.10 ECC .15932 [NC 3.5205 Vl 30.244
LOP 294.73 VP 37.536 GAP 1.79 AZP 92.82 TAL 156.30 TAP 13.07 RCA 108.53 APO 149.66 V2 34.793
GP -2.02 ZAL 53.35 ZAP 112.03 ETS .14 ZAE 151.06 ETE 184.49 ZAC 97.60 ETC 166.87 CLP-112.05
OLA 35.82 RAL 16.59 RAO 6567.6 V_L 11.664 PTH 2.05 VHP 2.942 DPA -3.73 RAP 4.66 ECC 1.2413








RC3 .0255 FAU .16979
FC-tO.OETO BSP 9464
BC3 2.1094 FSP -3991
INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
170.49 24Z.60 65.10 23 29 26 5391.5 -Zg. T5 162.55
91.49 242.3g 65.09 4 48 28 2338.2 -29.74 83.55
170.49 _42.E0 63.t0 23 29 26 339i.3 -29.75 162.55
91.49 242.59 65.09 4 48 28 2338.2 -29.74 83.55
170.49 _42.6(3 85.10 23 29 26 3_91.3 -29.75 162.55
91.49 242.59 65.09 4 48 28 2338. 2 -29.74 83.55
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 3320.3 SGR 324.5 $G3 1749.9 ST 2221.0 SR 321.2 $$ 3257.0
I_T .6880 RRF ._18 RTF .9860 CRT .9741CRS -.9547 CST -.9972
S_ 3336.t R23 -.0275 RI3 .9859 LSA 395t.9 MSA 16_;0 SSA 9.3
50| 3327.8 $02 234.9 THA 3.87 EL1 2242.9 EL2 71.9 ALF 8.03
471
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUI_H OAYE DE( 10 l_N58 IrL|r, HT T.f.NE 182.00 ARRIVAL OAT[ JUN I0 1969
I.(:LIOCFNTRIC G:_NIC DISTANCE 496.624
RL 147._1| LAL -.aO LOL 78.00 VL 27.B|2` 0AL 4..._) A._- 6_.49 HCJI 2`J9.94 _ 129.O6 E(`(` .J1_42 J'N( 3.5068 YJ _10.244
RP 108.93 LAP °2`.2`5 LOP 2`97.99 VP 37.52`9 GAP 2`.17 AZP _.69 TAI. 155.90 TAP J5.64 RCA 106.36 APO 149.76 v2` 34.789
RC _6.DM GL 2`6.07 GP -1.62 ZAL 52.80 ZAP JJ6.76 IT6 359.96 2`_[ J47o76 I[TE |83.$2` ZA(` 96.04 [TC |66%75 CLP-lI6.77
PLAME T(_[NTR J'(` C(_N; (`
(:3 14.901 _ 3.860 OLA 55.70 RAL 17.245 RAO 6567.6 VI[L !1.674 PTH Z.05 W#P 5.040 OPA -4.20 RAP 3.16 ECC 1.2452
LNCN A214TH LNCH TiN[ L-I T|M[ iN| LAT |NJ _ IN| RT A_4: |NJ A_ITH ][NJ T|NE PO (`ST TJ'N |NJ 2` LAT IN| 2` LONG
67..._10 2"2 2'6 50 _J o51 -16.44 J_0o39 143.A6 65°09 Z._ 5._ 2`J 559J .5 -2`9.56 J62`.47
1 IZ.70 4 1 0 1945.51 o16.45 t11.t)? 143.46 65.06 A 50 5 Z545.S -29.59 1t4.09
67.30 22 2`6 _O _1_'91.51 -16.44 J?0.3_ Z4_1.46 65.09 15 55 21 5591.5 -2`9.96 162.47
112`/I'0 4 1 0 2`945.5J -16.43 91.9T 24_1.46 65.06 4 50 5 2349.9 -19.55 64.05
67.50 Z"Z 2`6 90 3991.31 -16.44 170._1'11 Z4_1.4_ 65.D9 15 5_i 2`1 3_191.5 -2`9.96 162`.47
112`.70 4 J 0 2945.51 -16.43 91.97 245.48 65.08 4 50 5 2549.'_ -19.95 64.09
O|'IrFERIENTIAL _(`T|ONS N|D"_J_ £_UT][_N ACO.)RACY
TOE :.Sell TRA 1.2`_3 T(`5-2.1918 B_U .A568 SGT 3116.6 Stdl 3_.0 SG3 16M.Z
.11'10 RRA .0129 Re5 .0463 Ir_J .lM75 NI_ .i!_15 llF ._JMO RTIr .MSI
FOE 7.9111 IrgA ?.4141 F(`3-9.12`34 89P 10849 _1_ _17_10.5 ll_ -.(]_tl R15 .9_10
! .6099 (IRA 1 .Z;kS3 6¢5 2`.2922 FSP o_M57 SG! 31_.0 Sr_ Z_,0 THA 3.S0
rLAUNCH OAT[ DIE(: IO 19(.8 IrL|l_lT TIME |64,00 ARRZVAL DATE
HIEL|O(ENTRJ(` (`(_IC D_STANQ[ SO_,8j2
m. 14T.31 LAL o.00 I.Q. 76.00 Yr. 11'.805 _1. 4._O _ M._J _ Z_5.10 am 119.01 IECC .16173 IN(: 5.4946
RP 108.94 LAP -Z._ L_P _101.05 VP 57.5_ GAP _._4_ AZP 9_._5 TAt. JS_.4T T_P |6.5? PW.A 108.19 _PO 149.68
R( _.4_ GL 25._) GP -1,65 Z._.. 52.2| ZAP J2J.J'_ I_TS _J_)._O ZA_ J4d.7_ I[T_ |_..d2 ZA(` 94.79 EY(` |_._
PLANE TO(`rNTRZ(` C(_N| C
(`3 15.19_! M_L 5.89_ DLA 55._1_ PAL 16.O_J RAO 6_4_7.6 MEL |1._4J7 PrH 2.0_ M4P 5.154 0PA -4.59 RAP 1.94
LNO4 A214TH I.Nr.J4 TIME L°J T_ME |NJ LAT |NJ _ |NJ liT A6_ |NJ AZNTH IN| T_ME PO (ST TIN JNJ 2` LAT
67.93 21 51 4 3'_|,60 -'_S,J_ |?0,_Jl_ 244,47 65,0? 25 37 _16 _39J .6 -L_.59
112`.47 4 2 3_ L_55.71 -'L_,t| R.SI _44,41' 65,{:_ 4 5| 5_1 255_.7 -19.._,1
6_.5_ 12 _1 4 _H)J .60 -_.;_ 170.5_ 244.47 65,(_T 25 57 _ _91.8 -2`9.35
112`.AT 4 2` _ L_p53.?_ --L_f,.2J '9_.51 _44.a7 65.06 4 51 55 2655.7 -2`9.51
67.53 22 .31 4 _J.60 -_._ 170.5_ 144.47 65.0? 23 57 36 _1591.8 -29.55
112`,4? 4 Z _) _,71 -Z6,Zl 1_,51 _44,47 65,045 4 91 53 1555,? -19,54
DIFF*[N_NTIAL r..._Qg_(`T|Oll M|O-i_l_ I[]_OJI'|_N ._ECUIRA(_Y
TOE 1.7592 TR_ J.4097 TCS°Z.441_ _ .4JMJ 6GY 40_0.l _ _1_.2 ._,5 |5_O.O
RID( .2`17J RRA .0030 R<5 .D850 rlKI .14659 RRT .554_1 _ ._67 RTIr .9_94
FOE 6.9_3_ IrRA 7.0509 F¢5-6.5534 B._ IB)_ _ 40_._ RL_ -.0_17 P115 .M_
BOE 1 .TS2"t M_ J .4097 I_J 2.4424 Irs_ °5179 _J _.| _ bM._ h._ Z.53
ORIT GI[ERNINATICI_ A(`CURACY
ST 2457.6 d_q 519.5 SS 3117._
CRT ._8 CRS -.9466 (`ST -.99T9
LSA 39?8.9 NS_ 164.9 SSA 9.7













ST _9,0 .q_ 5J9,l $S 2`976.0
C.RT ,9591 C.RS -.9584 (ST -.997_
LS_ aO06.2` #S_ 166.9 SSA 10.1
EL| 2`_6.9 El._ 89.6 ALF 6.99
L_UN_H DATE 0E(` 10 19_6 FL|r_qT T|ME 186.0D ARRIVAL DATE JUN ]4 1969
H_LIO(`[NTRZ{ CONIC
RL 147.31LAL -.(_
RP I08,94 LAP -Z.SZ
RC 1_0.65T GL 2`9.2`9
PLANCTO(ENTR[(` C_|C
(`3 19.937 V_. _.942`
LNCH A2'MTH LNCH T;ME
6T.Ts 22 59 41
lI_.22 4 4 24
67,78 12` 39 41
112`.12 4 i 2_
67.76 ZE 39 41
112`.2`2` 4 4 2`4
O|STANCE 508.977
LOL T8.O0 VL 2`7.797 GAL 4.63 AZl. 86.52 H(`A 2`_6.26 SI4A 12`8.99 E((` .16329 INC 5.4842 Vl 30.244
LOP 304.2`I VP 57.514 GAP 2`°94 AZP 92.4| TAL 154.99 TAP 21.25 R_A 107.90 _PO 150.O0 V2` 34.785
GP -i.90 ZAL 91.97 ZAP 12`5.27 ETS 599.68 ZA4E 141.97 ETE 181.T4 ZAC 95.84 ETC 166.98 CLP-125.28
OkA _S.42` RAL 19.60 RA0 6567.6 VEL 11.?01PTH 2.06 W.IP _.265 DPA -4._O R_P 1.02 ECC 1.299T
L-I TZNE IN| LAT |NJ LO_ |NJ RT _S_ _NJ A2'IATH |NJ TIME PO (`ST TIN IN| 2 LAT |NJ 2 LONG
5991._4 -2`9.98 170.25 246.57 69.04 2`5 42 15 5592`.9 -2`9.12` 162.97
2`965.07 -_5.96 95.J_ 2`45.56 69.01 4 56 47 1363.1 -29.10 65.2`4
5_.94 -2`9._ 17'0.25 245.5T 65.04 25 42 15 5592.5 -2`9.19 162.5T
L=_5.0T -_5.9_ _.J5 _45.56 _5.02 A 5_ 47 _t65.J -2`9.10 89.2`4
._392.54 -2`5.M |I'O.Z_ 245.57 66.04 2_ 42 |5 _592.5 -2`9.12` 16t._T
2`9(53.07 -25.96 95.15 _43.56 65.0"Z 4 53 47 2365.1 -2`9.10 85.24
OR6IT DETEAMIN_T|ON ACCURACY
CRT .951T C_6 -.9300 CST -.9979
LS& 4028.6 NSA 168.9 SSA 10.9
EL| 28ra6.5 EL?. 97.6 ALF 6.J2
O ZFF'I[RI[NT | AL CORR_(`T IONS
TOE J.672`_ TRA J.5T_8 TC3-2.9685 BAU .5535
RO_ .2`209 RgA -.00_ RC5 .080T FAU .1_467
roe 6.4161 FRA 6.6747 FCS-T,SII B.IP 15_9
BOE J ._52 BRA 1.97"/_ B(3 2`._676 F_IP -49J6
N|0-_ E)Q:CUTICN ACCURACY
_T 4406.6 St_ _t26.9 S_3 |4011.5
4418.7 I_ -,0_0 RI3 ._)0l
_1_1 4409.6 .q_ _.9 TN_ 2.11
LAUNCH DATE OIEC I0 1968 FLIGHT TIME 188.00 ARRIVAL 0ATE JUN 16 1969
H[L TO(`ENTR|( _NIC
RL 147.31 LAL -,00
RP 1D8.95 LAP -Z.64
RC 105.2`40 GL 2`4.86
PLANI[T(XENTR_( r...CN| C
C3 19.938 VHL 5.ggg
LNO_ A,_lT_ _ TIME
_.09 _ 40
111,95 4 6 16
68.09 12 4O _S
111.99 4 6 16
_.05 22 40
11J ,_'9 41 6 J6
01FIr£RENTIAL CORN[CTIONS
TOE 1.99_5 TRA 1.74H TC5°2._28 _ .5677
ROE .2294 _A -.0140 RC5 .09M F_,U .125_
FOE 9..c)0_ FRA 6.3101 FC_-6.70Z? B_P 14349
2`.0060 BRA 1.74_16 _15 _.f_44 FSP -A559
OIST_ 51S.l_
LOL 78.00 VL Z7.787 GAL 4.T_ ATL M.5_ H_ _9.42 _ALt 128.69 ECC .16498 IN(: 3.4746 VJ 30.244
LCP 3(37,38 VP 57._ GAP 5.3_ AZP g_,L_ TAt, J54,d6 TAP ZS,gD RC_ 107,62 APO J_O,J9 VE 54,7p4
GP oj.36 ZAL 50.l_ ZAP JZg.0? ET6 $69._0 2`_ J39.A? [TIE: |8J,J9 ZAC 95.19 ET(` 166.93 (`LPo129.0_
D_ 55.26 RAt, 19.65 RIO 6_7.S VF.L 11.738 PTH _.06 VHP 5.4260PA -4.94 RAP .38 [CC 1.262`3
L-J TIME |NJ tAT |NJ _ |NJ /rr AS(: JNJ A2MTH |NJ TII4_ PO CST TIM ZNJ 2` LAT _NJ Z LONG
3995.1'2 -25.71 170._0 246.76 64.99 25 47 10 5595.7 -_.69 162`.34
L_75.41 -25.69 _5,60 24_.75 64,_ 4 55 50 2`575.4 -26,84 85.95
3995.72 -25.71 |_0.1_ 24t,76 64.99 E_ 47 J0 5395.? -_.85 162.34
L:_P75.41 -25.6_ 93.80 24$.75 64,96 4 55 50 2575.4 -L:h_.84 85.95
_195.1'_ -_9.71 11_,_ 246.76 64._9 25 47 lO 3593.7 -26.89 162.34
2973.41 -29.69 93,110 245.75 _4,9_ 4 59 SO 2373.4 -28.84 85.95
NIO--ODI.M_ [_EC"UTI(:]N ACCURACY ORBIT OETERt4INAT_ON ACCURACY
.%T 41_0.7 _ 5_.9 _1_3 1Z91.5 ST 3005.6 SR 52`5.6 SS 2`693.7
RRT .44|_ _ .4J55 RTr .9906 CRT .9444 CRS o.9219 (`ST -.998D
.q_ 471_.4 ll_ -.0L_? RI5 ._iO_ LSA 4049.4 NSA 171.0 SSA . 10.9
_1_1 4'/'05.0 _ L=_.6 THA 1.60 ELI 30_1.1 EL2` 109.6 ALF 5.81
4_
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAt,_(_ 04TE DEC lO 1968 FLZGHT TII,_. 190.00 ARRIVAL OATE JUN 18 1969
I'_LIOCENTRIC CONIC
RL 147.3| LAL -.00
RP 108.95 LAP -2.75
RC IO5.643 GL 24.40
PLAN[TO(ENTRI( CONIC
C3 16.397 VHt. 4.049
LNO4 ATNTH LNCH TIN|
68.33 Z2 45 33
1|1.65 4 8 12
68.35 ZZ 45 53
111,65 4 B J2
68.35 22 45 53
111,65 4 8 IZ
01STANCE 521.241
LOL ?B.O0 VL 27.77? GAL 4.93 4FL 86.53 PICA 231.58 SM4 128.81E(C .16694 IN( 3.4659 Vl 30.244
LOP 310.54 VP 37.497 GAP 3.71AZP 92.|1 TAL 153.92 TAP _.51RCA 101.31AP_ 150.31 v2 34.783
GP -1.25 ZAL 5(].15 ZAP 132.59 [TS 359.54 7Al[ 137.L_'_ ETE 180.76 ZAC 92.81 [TC 166.50 CLP-132.60
OLA 35.09 RAL 20.55 RkO 6567.7 VIEL 11.7_ PTH 2.07 VHP 3.581 0Pa -4.98 RaP .01
k-I TIME INJ LAT |NJ _ JNJ RT ASC |NJ AZNTH |NJ TIM| PO CST TIN INJ 2 LAT
3993.14 -25.41 111D.16 248.04 64,93 23 52 28 3395,J -28.36
L_J_4.94 -25.39 94._ 248.04 64.g'Z 4 57 5? 2384.9 -26.55
3995.14 -25.41 |70.16 248.Od 64.93 23 52 28 3595.1 -28.56
2984,94 -25,_J 94.56 248,04 64,92 4 57 57 2384,9 -28,55
3995.J4 -25.41 170.16 248.04 64.93 23 52 28 3395.1 -28.56
2964.94 -25._) 94,_ 248.04 64.92 4 5? 5? 2_84.9 -28.55
0IFFERENTIAL CO_qECTIONS N|0-_,O, JI_JE [}(ECUTIOI ACL'URACY
TOE 2.1035 TRA 1.9066 TC3-Z.7313 BAU .5992 _T 4964.3 _ 340.5 8G3 1185.4
RO( .2318 RRA -.0210 R¢3 .I037 r)AJ .11235 RRT ._jW_ _ .3717 RTT .9908
FD{ 5.4173 rRa 5.9647 FC3-5.9320 8SP 15319 5G6 4976.0 RZ3 o.0_50 RI3 .9908










ST 5137.4 SR 328.2 SS 2557.9
CRT .9375 CRS -.914| CST -.9980
LSA ,IO57.fl NSA 173.3 SSa 11.2
_L1 5152.4 £L2 113.7 aLF 5.61
LAUNCH OaT[ 0EC 10 1968 FLIGHT TINE lgZ.00 ARRIVAL 0aTE JUN 20 1969
H[LIOC[NTRJC CO_IC DISTANQ[ 527.3_P
RL 147.31LAL -.00 _ 78.00 VL _.765 GAL 5.|1AZI, 8Q.54 H_.A
RP 108.95 LAP -2.86 LOP 313.70 VP 3T.489 GAP 4.10 AZP 91.95 TAL
RC 108.O45 GL 23.92 GP -1.14 7AL 49.36 ZAP 135.83 ITS 359.50 ZAE
PLAMETOC[NTRI( C._N Z_
C_ 16._VZJ VHL 4.J13 OLA 34.91 RAL 21.51 RAO 6_.7 V_L |J._ PTH
LNO4 A21dTH LNCH TIME L-! TII4[ |NJ LAT |NJ _ |NJ RT AS(
68.67 22 51 31 3996.80 -25.08 170.12 249.42
111.33 4 IO 9 299T._ -Z5.06 95.40 24_.42
68.67 ,22 51 31 _.80 -25.0_ |70.12 249.42
IJ1.33 4 10 9 2997.r_ -25.06 95._D 249.42
68.67 L_ 51 31 3996.80 -ZS.0g |70,J2 _4_.4_
111.33 4 lO 9 L_37.(_ -25,O6 9_,40 249.42
OlFF[RI[NTIAL CCRR_CTI(_,Lg_ M|O_
TO( Z.ZO4? TRA Z.07_0 I(3-2.?72g BAt) .6278 _T _J._
ROE .2398 RRA -.O'_58 RC3 .llJJ FAU .10189 RRT .3612
FOE 4.9733 FRA 5.643_ FC3-5.2133 8SP 16J92 _ 5213.3
_.2177 8RA 2.075# 8¢.3 2.77_O FSP -3885 ._,1 5L)O_.I
235.74 SMA 1_.75 ECC .16911 INC 3.4579 Vl 30.244
153,34 TAP 29.08 RCA i06.915 APO 150.50 v2 34.783
135.ZO [TE 180.41 ZAC 92.?0 ETC 166.49 CLP-135.B6
Z.08 WAP 3.747 0PA -4.93 RAP 359.8? ECC 1.2785
INJ AZNTH INJ TIl_ PO CST TZN INJ 2 LAT INJ 2 LONG
64.8? 23 58 8 3596.8 -28.24 162.32
64_86 5 0 ? 2397.? -28.23 87.59
64.87 25 58 8 3396.8 -28.24 162.32
_._6 5 0 7 2397.? -28.23 87.59
64.8? 23 59 8 3396.8 -28.24 162.32
14.86 S 0 7 2397.? -28.23 8T.59
ORgIT DETERMINaTiON ACCURACY
ST 3248.5 SR -_,0 $S 2428.?
CRT .9310 CRS -.906_ CST -.9981
LSA 40(_.0 NSA 175.8 SSA !1.6
_LJ 3263.4 [L2 121.4 ALF 5.48
[II[CUT|OI ACCURAC_
SGR 349.0 SC3 1087.0
•33Tr RIT: .9909
RZ3 -.O_2 R13 .9908
S6Z 325.4 THA 1.39
LAUNCH 0ATE DEC 10 1_66 FLIG_HT TIN| 194.00 ARRIVAL 0AT_ JUN 2Z 1969
H_LIO(ENTRIC CONIC
RL 147.31LAL -.00
RP 108.94 LaP -Z.95
RC 110.446 GL 23.42
PLAMETO_[NTR|C CON|C
C3 1?.513 Vl.q. 4.185
LNCH AZNTH LNCH TIME
69.01 22 57 29
110.99 4 12 8
69.01 22 57 29
110.99 4 12 B
69.01 _ _7 29
110.99 4 12 8
01STAN(E 533.412
LOL 76.00 VL 27.752 GAL 5.30 AZL 86.55 PiCA 218.91 51.1A 128.64 ECC .1715_ INC 3.4504 Vl 30.244
LCP 316,86 VP 37.480 GAP 4.49 A2'P 91.78 TAL 152,?1 TAP 31.62 RC4 106.57 APO 150.70 V2 34.784
GP -1.O5 ?AL 48.57 ZAP 138.87 (TS 359.48 ZA[ 133.59 ET[ 1_.|2 ZAC 92.81 (TC 166.49 CLP-138.88
OkA 34.72 RAL 22°50 RA0 6561._ _IEL 11.785 PTH 2.08 VHP 3.924 OPA -4o78 RAP 359.97 EC( 1.2862
L-I TINE |NJ LAT |NJ LONG |NJ RT AS( |NJ AZ_ITH INJ TIM_ PO CST T|N INJ 2 LAT ZNJ 2 LONG
399_.72 -24.72 170.09 250.99 64.80 24 4 ? 3398.7 -27.90 162.31
3OII.67 -24.71 96.3I Z_O.g9 64.79 5 2 19 2411.2 -27.89 _8.54
39_.?2 -24.72 170.09 250.89 64.80 24 4 7 3398.7 -27.90 162.31
3011.67 -24.71 9_.31 250.89 64.79 5 2 19 2411.7 -27.89 88.54
399_.72 -_4.72 170.09 2_0.89 64._ 24 4 ? 3398.7 -27.90 J62.31
30li.67 -24.71 96.31 2_0.89 64.79 5 2 19 2411.7 -27.89 88.54
ORBIT 0ETERNINATION aCCURAC_
ST 3342.9 SR 341.1 SS 2508.4
CRT .9250 CRS -.9001CST -.9981
LS_ 4072.6 NSA 178.6 SSA 11.9
ELJ 3357.8 EL_ J29.D aLF 5.40
OIFFERI[NTIAL CORRECTIONS
TO( 2.2995 TRA 2.2453 TC3-2.?B6! BAU .65Z9
ROE .2488 RRA -.0316 RC3 .1160 FAU .09187
FOE 4.5719 FRA 5.3531 FC3-4.5413 8SP 16_J37
BOE 2.3129 BRA 2.2456 BC3 2,7_5 F,9_° -3563
NI0-O:XJR'J_ EXECUTION ACCURACY'
8_T 5418.4 _ 3M.J .q_3 _.9
RRT .3341 _ .3l_. RTF" .9908
SG8 5428.2 /_3 -.0_10 RI3 .9907
S_J 54J7.7 S(,2 337.4 1HA 1.27
_AUNO_ DATE OEC 10 1968 FLI_.IT TIN[ 196.00 ARRIVAL OATE JUN 24 1969
/'_LJOCENTRIC CO_IC
RL 147.31 LAL -.O0
RP IO8.94 LAP -3.O4
RC 112.844 GL 22.89
PLAN_TO([NTRI( CONIC
C3 IB.IBI VHL 4.264
LNCq ATNTH LNCH TIME
69.39 23 3 49
!10.61 4 14 2
69.39 23 3 49
110.61 4 J4 2
69.39 23 3 49
110.61 4 14 2
O|STANQ[ 539.&61
LOL 78.00 VL. Z'/'.7M GAL 5.91 AZL 815._ HCA 242.07 _14A 128.54 ECC .17417 IN( 3.4435 Vl _.244
LOP 3_0.03 VP 37.471 GAP 4,88 AZP 91.61 TAL 152.06 TAP 3d,13 RCA JO6.15 aPO 150.93 v2 34.736
GP -.97 7AL 47.72 ZAP 141.67 [TS 3_9.,48 ZAI[ |31.78 ETE 179.89 ZAC 93.14 ETC 166.51 CLP-141 .66
OLA 34.51RAL 23.54 RAO 6567.7 VIEL 11.814 PTH 2.09 VHP 4.112 OPA -4.57 RAP .26
L-J T|NE INJ L.AT INJ _ ZNJ RT AS( INJ AZNTH |NJ TIME PO (ST TIN JNJ 2 LAT
4000.72 -24.33 170.O4 25_.45 64.75 24 l0 _O 3400.7 -27.52
3(Y_7.08 -24,3_ 97.3_ 252.44 _1.72 5 4 29 2427.1 -27.51
4000.72 -24.33 170.04 252.45 64.73 24 10 50 3400.7 -27.52
_0Z7.08 -24.32 97.5_ 25Z.44 64.72 5 4 Z9 2427.1 -27.51
4000.72 -24.33 !/'0,O4 252.43 64.73 24 I0 30 3400.7 -27.52
_27.08 -Z4.32 97._. 25_.44 (14.72 5 4 29 2427.1 -27.51
0IFFER[NT|AL CORRECTIONS
TO( Z._848 TRA 2.4171 TC3-2.7815 BAll .6767
RO( .Z593 RRA -.0353 RC3 ,1184 FAU .08Z91
FO( 4.L_314 F'RA 5.O811 FC3-3.9482 8SP 17653
2.3989 BRA 2.4173 BC3 2.7840 F_ -32_0
NI0-COURSE E_ECUTICN ACCURACY
_T 8606.5 S_R 367.3 SG3 913.8
fiAT .3156 _ .29_0 Rit" .99136
SG8 _III.5 RZ3 -.0189 RJ3 .9905










ST 3416.5 SR 348.8 SS 2191.7
CRT .9194 CRS -.8938 CST -.9981
LSA 40?0.0 MSA IBI.5 SSa 12.2
_LI 3431,6 EL| 136.6 ALF _.37
473
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4, 1968-695
LAUGHOAT[ 0EC 10 1968
Hq[L IOCENTRI ( CONIC
RL 147.31 LAL -.00
RP 108.93 LAP -_olZ
R( 1t5.239 GL 22.34
PLANE TCX_ENTR| C CONIC
C3 18.930 VHL 4.351
LNO4 ATNTH LNCH T|I4_
69.1'9 23 10 29
J10.21 4 15 54
69.79 23 10 29
XJO.ZJ 4 15 54
69.79 Z3 10
110.21 4 15 $4
FLIGHT TIME 198o00 ARRIVAL CAT[ JUN 26 J969
D|STAI_E 545.484
LQ, 78.00 VL 27,723 GAL 5.74 42_. _N_.56"h_A 245.23 S444 128.44 ECC .|7707 XN( 3.4369 Vl 30.244
LOP 323.19 VP 37,462 GAP S.L_ kZP 9J.44 TAL J51.38 TAP 36.60 RCA J05.70 APO |51.18 v2 34.789
GP -._3 ZAL 46.84 Z4P 144._ ETS 359.49 7A[ 1_10.34 ETE 179.71 ZA( 93.66 ETC 166.54 CLP°J44.29
OLA 34.29 RAL 24.(d3 RAO 6567.8 VlEL 1J.845 PTH 2.10 VNP 4,509 OPA -4.27 RAP .74 ECC 1.3115
L-| TIME |NJ /.AT |NJ LON_ |NJ RT A$C XNJ AZNTH IN| TII_ PO CST TIN IN| Z LAT IN| Z LONG
4002.90 -23,91 ITO.O0 254.08 64.65 24 |7 12 3,402.9 -27.12 162.Z9
_043.8T o23.gO 9_.42 2_4.07 64.64 5 6 38 2445,9 -27.1J 90.71
4002.90 -23.9J 1?0.00 254.08 64.65 24 17 12 5402.9 -27.]2 162.29
_045.87 -25.gO 96.42 254.07 _1,_ 5 6 58 2445.9 -27.11 90.71
4002.90 -23.9J 1/13.00 2_4,08 64.65 24 17 f2 5402:9 -27.12 162.29
5045,87 -23.90 _.42 254.07 64.64 5 6 38 2445.9 -17.11 90.71
0IKrERIENTIAL COR/_CTIONS MIO-OOUR_J( E_CUY!ON ACCURACY _IT 0ETEAMZNATION ACCURACY
TOE 2,4640 TRA 2.5933 TC3-2.7572 8JuJ .69e5 _i_T 5i76.9 _ 576._ 9_.2 ST 5474.4 _ _5T.2 $S _'081.8
R_E .2709 RRA -.0579 RC5 .1186 FAU .07474 _ ._0_ R_r ._M_k_ RI"F ,9903 C_T ;9144 CRS _.888| CS_.998_
rO_ 3.8661 FR_ 4.8331 rC3-3,4119 851:' 19307 _8 57_9.| _ -.0|_ R|5 ._5 LSA 4061.9 NSA 184.7 SSA 12,4
BO_ 7.4789 _A 2,59345 9¢5 2.7598 FSP -3021 S_| 5??8.0 _ 3_.4 THA |.|4 ELI 5489.8 EL_ 144.0 ALF 5.38
LAUNO, OA_E 0[C I0 1968 FLIGHT TIN[ _0.00 ARRIV*L DJTE JUN 28 1969
H_L|OCENTRIC CONIC OIST/e_IE 55|.479
RL 14T.3| L_L -.OO
RP 108,9"2 LAP -3.19
RC !17.650 GL 21.77
C3 19.771 _ 4.446
LN(J4 4_4TH LNr.J4 TINE
70._5 2_ 17 _0
_09.77 4 17 40
70.25 25 17 30
J09.77 4 17 40
110.O0 4 41 11
110.OO 3 _7 5
OIFFE_NTIAL CORR[(TIONS
TO( 2.5352 TRA 2,?759 T(5-2.713_ 8AU .7180
ro[ 5.S_34 rR_ 4.6090 r¢3-2.9422 OSP JMg/I
001[ Z._540 M_ 2.7162 6C) 2.7162 FSP "2793
LO. 78.00 VL 27.'/'08 G_L 5._ A2L _I_.S?H(.A 248._9 _44 1_.33 ECC .18024 ;N_ 3.4307 Vl _O.244
LOP _L_,_ VP _?o454 GAP 5._ AZP 9|._ TAL |_0._ TAP _,05 R(A |05.20 APO 151.46 V2 34,792
GP -.84 ZAL 45.93 lAP 14_./J ITS 359._0 Z_ |L_3.05 [T[ 179.55 7AC 94.35 ET( 166.58 CLP-J46.72
OLA _4.0t RAL 25,?0 RA0 1_47.# t_L II.BSI PTH 2.|1VHP 4.516 OPA -3.9_ RAP 1.38 ECC 1,3254
L-| TiNE |NJ I.AT ZNJ _ JNJ _ A_ JNJ A214TH JNJ TJl4_ PO CST TIN |NJ 2 LAT IN| 2 LONG
4005.18 -25.46 |(H),94 _55.79 M.57 24 24 |5 _.2 -26.68 I62.27
400S.|B -Z_.46 |_),94 _55.79 64.57 24 24 J5 3405,2 -26.68 162.27
_O_.14 -13.44 99,6l _55.78 64.56 5 8 42 2462.| -26.67 91.95
_J_0.4_ -25.44 t)_.OJ Z_H_.?B 66.55 5 3l 1 2590.4 -28.41 87.10
3124.89 -21,49 |0_._ Z_4,74 62.76 4 49 lO 2524.9 -24.97 _6.04
NlO-_0Ui_l_ [I_[¢UTIOI ACOJRACY O_BIT OETERNINATION ACCURACY
_k_T _)'L_.# _ _4.9 _M;5 769.5 ST 351B.5 SR 365.9 SS 1978.6
RRT ._9_ _ ._l_ RTF ._ CRT .9096 CRS -.8828 CST -.9981
5942.Z R_ -.0|47 R|5 ,9900 L._ 4048.9 MSA JeB.I SSA 12.6
_l _9_0.9 _ -M7.4 THA J,J| _L| 3554.3 EL2 1_1.3 ALF 5.4J
LAUN(H OATE 0[C 10 1968 FL|(_T TI_ 202.00 ARRIVAL DATE JUN 30 1969
_LIOC[NTRIC CONIC
RL 147.31 LAL -.00 LCL T8o00 VL
Rp 108_91 LAP -3.25 LOP 529.53 VP
RC 1213.015 GL 21.1_ GP -.Te ZAL
PLAN_TO_ENTRIC CONIC
C5 20. T12 VHL 4.551
LNCH AZNTH LNCH T_NE
70.70 25 _4 51
109.30 4 19 17
70.70 23 24 51
109,30 4 19 |7
110,00 S 1 5(]
110,(30 5 4_ 25
DIFFER_NTXAL CORRI[CTION5
TOE 2.60_0 TRA 2._o0 TC5o2.6554 8AU .7354
RoE .2973 _ -.0._8_3 .|137F/_J .O(d329
rO_ 3.2909 FRA 4.40?2 FC5-2.520| _SP 19436
80£ 2.6249 BRA 2.9C_5 6C5 2.6558 FSP -2565
DISTANCE 557.446
27.69l G4L 6.25 _ZL 86.58 H(A
37.445 GAP 6.10 A?P 91.08 T_L
44.99 ZAP 148.99 [TS 559.53 7_11_
DLA 33.8l RAL 16o8_ R4D 6567.8 VlEL 11,920 PTH 2.12 VHP 4.733 0PA -3.50 RAP 2.16 ECC 1.3409
L-| T]NI_ ]NJ LAT IN| _ ]NJ RT AS(. |NJ AZ_4TH |NJ T|I_ PO ¢5T T_N |NJ Z LAT IN| 2 LONG
4007.51 -12.97 169.9T 257.57 64.4_ 24 3] 59 5407.5 °26.21 162.24
_092.00 -22._ J00,91 157.57 64.4? 5 |0 39 2482.0 -26.20 93.28
4007.51 -22.97 169.87 Z57.57 64.48 24 51 59 3407,5 -_6.21 162.24
_082.00 -22._ 100.9| 297.57 64.47 5 10 59 2482.0 -26.20 95.28
2952.0_ °26.46 9_._0 259,28 67.53 5 51 2 2552.0 -29.27 84.44
3185.49 -19.56 107.|0 255.7'0 61.39 4 38 30 2585.5 °23.23 99.88
M|D-CCURS[ [_CUTION ACCURACY ORBIT OETERNIN_TION ACCURAC_
S_T _067.1 _ _93.0 _3 ?07.3 ST 3550.1 SR 574.8 SS I_BZ.2
_T ._?0 _RF ._5l RTF' .9896 r.RT .9053 ERS -.a78o CST -.99BJ
6079.8 I_J -.012_ RI3 .g_96 LSA 4051.1 MS4 19|.7 SSA 12.7




128.22 ECC ,18368 INC 3.4_47 V| 30,_44
4|.48 RCA 104.67 APO 151.77 v2 34.796
179.45 7_( 95.19 ETC 166.62 CLP-149.00
LAUNCH DATE OEC 10 ]_r08 FLI(e4T TINE P_14.00 ARRIVAL DATE JUL 2 1969
P_LIO_ENTRIC C_NZC OIST_ _3o_3
RL 147.31 LAL -.00 L(X 78.00 VL L:_.6?d GAL _._3 AZ_. 86.58 H_
RiP 108.89 LAP -5.30 LOP 332.?0 VP 57.437 GAP 8.53 AZP _0._O TAL
RC 122,3_ GL Z_.58 GP -,73 ZAL 44.04 ZAP 151.13 £TS 359.56 ZAI[
PLAME TOCENTR_ C CCN|C
C3 2i.765 _ 4._5 OLA 35.55 RAL 27o_ RAO 6567.9 _ 11.964 PTH
LNO_ A2_TH LNO_ TIME L-I TIN[ IN| tAT
TI.Z| 25 52 33 4009.85 -L_.46
108.79 4 20 45 3103.51 -E2.44
71.21 23 52 33 ,WO9.95 -22.4_
108.79 4 20 43 5|03.51 -L_Z.44
110.00 5 IS 4 29'_.00 -27.0_
110.00 5 3_ 19 5253.36 -IT.M
OIFFER[NTI4L CORRI[CT|_t,_
T0£ 2._77| TR_ 3.1_73 TC3-2.5732 _ .74_4
• 3121RRA -.0_k_9 RC3 .1093 FAU .0_517
_OE 3.0494 FRA 4._| _C5-2.13_96 _ 1/1#55
90( 2.6953 9RA 3.1675 _C3 2.5?56 r_k° -2356
254.72 EMA J_.|0 ECC .18742 IN(: 5.4190 v| _O.244
|49.16 T4P 43.88 R(A 104.09 APO 152.11 v2 54.800
|26.86 ETE 179.34 ZAC _6,17 ETC 166.66 CLP-151.14
2.15 VHP 4.961 OPA -3,04 RAP 3.08 ECC 1.3587
|NJ LONG ZNJ RT AS_ |NJ A2'NTH IN| T|NE PO CST T_M ;NJ 2 LAT _NJ _ LONG
|CH),T8 259.45 64.40 24 39 25 3409.9 -25.71 162.ZO
|0_.3l 259.48 64.59 5 12 27 2505.5 -25.70 94.77
1_.78 259.45 64.40 24 39 25 3409.9 -25.7l 162,20
I02,31 259.42 64.39 5 J2 27 2503.5 -25.T0 94.72
90,_I0 L_I.M _.29 6 6 52 2328.0 °29.77 82.75
109.9l 856.93 _0.42 4 32 12 2633.4 -21.78 102.84
NIO-CCURS_ [_ECUTION ACCURACY O_3IT DETERNINATION 4CCURAC_
SGT 6195,5 SGR 4(30.7 SG5 651.4 ST 3574.5 SR 383.7 SS 1794.2
.5013 I_F .Z_95 R1T .9892 CRT .gO12 CRS -.8735 CST -.998_
6206.3 _ -.0102 RI5 .9892 LSA 40|2.9 NS_ 195.3 SSA 12.9
SG| 6_94.5 _2 382.0 THA |.12 ELI 559|.0 EL2 J65.5 ALF 5.54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH 0ATE DEC ]O 1968
PRELIO(ENTRJ C CCNIC
RL 147.31 LAL -.00
RP lOB.Be LAP -3.34
RC 124.766 GL 19._N5
PLAME TOCENTR|¢ CONXC
C3 22.943 VHL 4.790
LNOt ATNTH LNCH TINE L-I TIN[ ZNJ I.AT
71,76 23 40 35 4012.18 -21.91
108.24 4 21 57 5126.75 -21.90
71.76 23 40 35 4012o18 -EI.91
108.24 4 21 57 3126.75 -21.gO
110.O0 5 32 33 2910.L_ -27.52
110.OO 3 33 6 3276.72 -16.S0
DIrFER1ENT XAL C.OI_ CT IONS
TOE 2.7401 TRA 3.37_O TC3-Z.41160 _ .76_.
RI_ .3276 RRA -.O369 RC3 .1036 FNJ .04806
FOE 2.8270 FRA 4.0646 FC3-| .11|33 BBP 20_105
6OE 2.7396 BRA 3.3752 BC3 Z.4B82 FSP -2177
LA_ OAT[ O[C 10 1_
FL|GHT TIN[ 206.00 ARRIVAL DATE JUL 4 1969
DISTANCE 569.285
LOL 78.00 VL 27.656 GaL 6.84 AZL 86.59 HCA
LOP 335.87 VP 37.429 GAP 6.97 AZP 90,72 TAL
GP -.69 ZAL 43.06 ZAP 153.J3 ETS 359.59 ZAE
257.88 SMA 127.98 ECC .19148 IN( 3.4134 VJ 30.244
148.38 TAP 46.26 RCA 103.4B APO 152.49 VZ 34.B05
125.93 ET£ 179.26 ZAC 97.27 ETC 166.70 CLP-153.I6
DLA 33.27 RAL 29.14 RAO 6567.9 Vl[L 12.013 PTH 2.14 VHP 5.199 0PA -2.52 RAP 4.10 ECC 1.3776
|NJ _ INJ RT AS(: INJ AZNTH INJ TIME
169.f_I 261.35 64.31 24 47 27
103.82 261,34 64.31 5 14 4
169,66 L_l.35 64.31 24 47 27
103._ 261.34 64.31 5 14 4
89.71 264.O2 f_.67 6 21 4
112.41 2511.30 59.63 4 27 42
N|D-COUR_E [XECUT|ON AC_JRACY
SGT 6303,| SGR 407.T SG3 600.3
RRT .30_ RRF ,2987 RTr .9688
6316.3 RL_ -.O011Z R13 ._
_J 6304,4 S_ _7.7 THA J.15








ST 3584.2 SR 392.2 SS 1709.3
CRT .8972 CRS -.8693 CBT -.9982
LSA 3£)85.2 MSA 199.1 $SA 12.9
ELl 54501.5 EL.2 172.3 ALF 5.62
FLIGHT TZN[ 2(_.00 ARRIVAL 0ATE JUt. £ 1969
_LIOCENTRIC C,OIIC
RL 147.31LAL -.OO
RP IO8.86 LAP -3.37
RC 127.128 GL 19.33
PLANETOCENTRI( C_NIC
C3 24.261VHL 4.926
LNO.I ATMTH LNCH TIME
72.35 23 49 0
107.63 4 22 53
72.35 23 49 0
107,65 4 ZZ 53
110.00 5 46 4
110.00 3 ?.S
0IFF[N[NTIAL CORRIECTI(_N5
TOE 2.8005 TRA 3.5932 TC3-2.M78 _ .775|
ROE .3439 RRA -.0336 RC3 ,09TD FAU .04t4M
rOE 2.62_ KRA 3.9164 FC3-1.5289 BSP 20720
EOE 2.8215 BRA 3.5933 BC3 2.3097 F_P -2014
DXSTM_[ 573.152
LOt. 78.00 VL 27.63_ GAL 7.17 AZL 86.59 HCA
LOP 339.04 VP 37.42] GAP 7,41 A21P gO.S3 TAL
GP -.65 ZN. 4Z.13_ Z_P 155.06 ETS 3_.63 ZNE
261.05 SNA 127.86 [(C .19588 IN(: 3.4080 Vl 30.244
147.58 TkP 48.63 RCA 102.81 APO 152.90 V2 34.811
125.09 [T[ 179.21_7AC 98.48 ETC 166.74 (LP-155.07
OLA 32.98 _ 30.31 RaO 6_.O V_L J_.O_ _ 2.16 _ 5.448 0PA -1.97 RAP 5.23 £C( 1.3993
L-I TII( INJ I._T |NJ _ [NJ RT A_K: _NJ AZNTH INJ TIN[ PO (ST TIN INJ 2 LAT _NJ 2 LCNG
4014._ -ZI.33 lf_._4 _3,33 64.23 24 55 55 3414.3 -24.62 J62.04
3151.94 -21.3_ 105,46 _3._ 64._ 5 15 25 2551.9 -24.60 97.96
4014.L_ -21.33 16_.S4 _3.33 64.23 24 55 55 3414.3 -24.62 162.04
3151.94 -_1.3_ 105,46 Z(13.3_ 64.22 5 15 25 2551.9 -24.60 97.96
2896.29 -27._ 98.T'/' 266.41 69.34 6 34 20 Z_98.3 -30.41 80.50
3317.94 -15.07 |14.74 2S9.77 58.95 4 24 14 2717.9 o19.07 107.91
N|O-O3UI_I_ [XECUT|ON ACCURACY ORBIT DETERMII_kTION ACCURACY
9GT _R_O.B _;R 4|3.9 S_3 55_.9 ST 3584,9 SR 400.3 $S 1630.1
RRT .31tM _ ,3110 R1T .9883 CRT .8934 CR$ -.8652 C$T -.9982
MI4.1RL_ -,00_ RJ3 .9883 LSA 3953.1NSA L_2.9 SSA 13.0
S_1 _402.1 _._ 3_,2 ?HA 1,19 ELl .3602.7 £L2 178.9 ALF 5.71
L_UNCH 0ATE DEC 10 1968 FLIGHT TIME 210.00 ARR]VAL 0ATE JUL 8 1969
H(LIOCENTRIC COLIC
RL 147.31L_L -.00
RP 108.84 LAP -3.39
RE 129.461GL IB.68
PLAHETOCENTRIC CONIC
C3 25.737 VHL 3.073
LN(.H A2'NTH LNCH TIN[
72.98 O 1 43
107.02 4 23 31
72.98 0 I 43
107.0_ 4 23 31
110.00 5 58 55
II0.00 3 25 29
0ISTANCE 580.9_0
LOL 78.00 VL 27.619 GAL 7.53 ATL 86.60 PICA 264.21 SMA 127.73 ECC .20064 vl 50.244
LOP 342.21 VP 37,413 GAP 7.68 AZP g0.34 TAL 146.76 TAP 50.98 RCA I02.10 V2 34.818
GP -.62 ZAL 41.08 ZAP 156.87 [T$ 359.66 ZA[ 124,33 ET[ 179.17 ZAC 99.78 CLP-156.88
OLA 32.67 RAL 31.49 RA0 65M.0 VlE_ 12.129 PTH 2.17 _P 1 5.710 OPA -1.38 RAP 6.45 ECC 1.4236
L-I TZN[ INJ LAT INJ LONG INJ RT AS_ INJ AZNTH |NJ T_NE PO C$T T|N |NJ Z LAT INJ 2 LONG
4016.23 -20.72 169.37 265.37 64.15 l B 39 3416.2 -24.02 161.91
3179.10 -20.70 107.23 265.36 64.14 3 16 30 2579.I -24.01 99.77
4016.23 -20.72 169.37 2_5.37 64.15 I 8 39 3416.2 -_4.02 161.91
3179.10 -20.70 107._3 265,_ 64.14 5 16 30 2579.1 -24.01 99.77
2885.23 -_B.12 B8.01 L=_8.B3 69.71 6 47 O 2285.2 -30.62 79.71




0IFrERENTIAL CORR[CTIONS N|O-_ [_CUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 2.8_98 TRA _.8243 TC3-2.2788 BAIl .7847 _T _1_8,7 _ 41_.6 _3 511.9 ST 3578,5 SR 407.B SS |556.6
ROE .3610 RRA -.0_90 RC3 .0899 FAll .O3804 RRT .3328 _ ._ RIT .9879 CRT .8897 CRS -.8614 CST -.9982
FOE 2.4461 FRA 3.7845 rC3-I .2795 OSP 210_4 S_ 6502.3 RZ3 -.0043 R13 .9879 LS_ 5918.2 MSA 2136.6 5sA 12.9
_OE 2.8825 BRA 3.8244 BE3 2.2806 FSP -1663 S_I 6490.2 _ _J_,5 ?HA 1.24 ELl 3596.9 EL_ 185.2 ALF 5.81





RP 108.82 LAP °3.39
RC 131.873 OL 18.03
PLAMETO_ENTRIC CON|C
C3 27.393 VHI. 5.234
LNCH AZt4TH LNCH TIN[
73.66 0 10 53
106.34 4 23 46
73.62 0 10 53
106.34 4 23 46
110.00 6 11 17
110.00 3 Z_ 32
ARR;VAL OATE JUL 10 1969
LOL 78.00 VL Z7.600 GAL 7.91AZI. B6.(O HC.A _67.38 _ 127.60 ECC .20581 INC 3.3973 Vl _O.244
I..CP 345.38 VP 37,405 GAP 6.3_ kIP g0.|6 TAt. 145.93 TAP 53.31 RCA 101.34 Also 153.86 V2 34.825
OP -.58 ZAL 40.07 ZAP 158.E0 [TS 359.69 ZAI[ 123.65 [TE 179.14 ZAC 101.17 ETC 166.60 CLP-ISB.61
DLA 32.35 RAL 32.67 RN) 6_.1V_L 12.197 PTH 2.19 VHP 5.985 0PA -.75 RAP 7.75
L-I TIN[ |NJ LAT |NJ _ _NJ RT A_k_ INJ A2NTH INJ TII4E FO CST TIN INJ 2 LAT
4017.84 -20.07 159.16 _67.46 _4.08 1 17 51 _417.6 -23.39
3_0_!.41 -20.06 i09.|4 L_?.45 64.07 5 l? 14 2_08.4 -23.38
4017.84 -20.07 1f_).16 257.46 64.08 1 J? 51 3417.8 -23.39
32(_.41 -20.06 |09.14 L_7.45 64.07 5 17 14 2608.4 -23.38
2876.45 -Z_.33 87.41 _/'l._ 70.01 6 59 13 L_'_76.4 -30.78
3397.B0 -12.ZZ 119.I7 Z_.93 57.82 4 19 10 2797.6 -16.38
DIFFERENTIAL COq/q[CTI(]_
Tl_. 2.9219 TRA 4.0718 TC3-2.1563 I_U .7903
.37_7 RRA -.02'21] RC3 .0_26 FAU .03344
FOE 2.2873 FRA 3.5698 FC3-J,D_S9 0.qP 2]330
BO( 2.9463 BRA 4.0719 _C3 2.1579 FSP -1718
NJ0--C,O,_J_ [_CUTZCN ACCURACY
dW,T 637_0._ S_R 424.6 $53 474.1
.3462 _ .34_ R1"r .9874
6'383.9 _3 -.00_5 RI3 .9874










ST 3569.5 SR 414.7 $$ 1490.4
CRT .8862 CRS -.B_79 (ST -.9983
LSA )884.7 NSA 210.1 SSA 12.9
ELl 3588.4 EL_ 191:1 ALF 5.90
475
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69J
LAUI_._ DATE DE( 10 1968 FLIGHT TII4E 214.00 ARRIVAL DATE JUL |Z 1969
HELIOCENTRIC CONIC
RL 147.31 LAL -.00
RP I08.79 LAP -3.39
RC 134.1§3 GL 17.37
PLANETOCENTR|C CONIC
C3 29.252 _ _.406
LNO4 A274TH LNCH TIME
74.40 D 20 28
103.EO 4 23 34
74.40 0 20 28
I05.60 4 2) 34
110.00 6 E3 J_
110,130 3 19 5?
OIFFEENTIAL CORRECTIONS
TOll| 2.978_ TRA 4._<)5 TC3-Z.O34| 6M.I .Y_lO
R0£ .39Y0 _A -.01S5 RE3 .O749 r_J .0_5
rIM[ 2.1393 FRA 3.5629 FC3 -.8716 B_ Z1656
B0E 3.0048 BRA 4.3295 BE3 2.0355 FSP -1595
OISTMK:E 592.503
LOL 76.00 VL 27.580 GAL 8.33 AZl. 86.61H_ 2?0.55 SNA 127.47 ECC .21140 INC 3.3920 vJ 30,Z44
L(_P 346.§6 VP 37.3¢J_ GAP 8.86 AZP 89.9? TAL 145,09 TAP 55.65 RCA 100.52 APO 154.41 VZ 34.833
GP -.36 ZAL 39.06 ZAP 160.25 ETa 359.72 Z/_ 123,02 ETE 179.13 ZAC 102.63 ETC 166.81 CLP-|60.26
OLA 32.02 RAL 33.84 RAO 6568.2 _[L 12.272 PTH 2.2J VHP 6.275 OPA -.10 RAP 9.|2 ECC 1.4814
L-| T|NE iNJ LA? INJ LONG |NJ R? A_ |NJ AZi4TH |NJ TINE PO {ST TIM |NJ 7 L4T INJ 2 LONG
4018.97 -19.39 168.90 269.61 64.01 J 27 27 3419.0 °22.73 16].52
3240.04 -19._8 1il.20 _9.60 64.00 5 |7 34 2640.0 -22.TI 103.83
4018.97 -19.39 168.9D 269.61 64.01 1 27 27 5419.0 -22.73 161.52
3240.04 -19._8 11}.20 L_)_).60 64.D0 5 |7 34 2640.0 -22.7I 103.83
2869.61 -28.48 66.94 273._ 70.25 7 11 5 2269.6 -30.90 78.58
3437.40 -10.77 121.33 L_4.60 57.36 4 17 15 2837.4 -15.00 114.78
NI0--O_il_ E_CUTION ACCURACY ORBIT OETERNZNATION ACCURACY
$G? 6637.6 SGR 423.7 SG3 439.2 ST 3546.8 SR 420.6 SS 1426.2
RRT ._667 W ,3626 RTF .9871 CR? .8826 CRS -.8543 CST -.9983
S_ 6651.S _ -.0007 R13 .9871 LSA 3841.8 NSA 213.6 SSA 12.B
$G| 6639.S _ 396.8 ?HA 1.36 ELI 3568.2 EL2 196.7 ALg 5.99
I..AUN(J4 DATE 0EC 10 1968 FLI_'IT TII4[ 2|6.00 ARRIVAL DATE JUL 14 1969
HEL ICK_ENTRIC _|C
RL 147.31 LAL -.O0
RP 108.77 LAP -3.38
RC 1_.47| GL 16.70
PLANE TOCENTRI C CONIC
C3 31.343 VHL 5.598
ATMI"H LNO4 TINE
76.19 O 30 31
104,BJ 4 L_ 50
75.19 0 30 31
IO4.81 4 _Z _D
HO.O0 S 34 64
110.0(3 3 17
811rFE_IENTIAL (.C_CTION_
TOE 3.0362 TRA 4,6037 TC3-1 .gO50 _J .7_
ROE .41_a RRA -._ RC3 .0673 FAU .02573
rOE 2.O064 IrRA 3,4687 F¢3 -.710_ _P 21623_
_OE 3.0646 _A 4._18 861_ l ._O_t FSP -1481
LOL _8._ VL L:_.5_O GAL 8.Tt AZL _._l HCt 273.72 SI4A 127.33 £C( .21747 IN( 3.3867 Vl 30.244
L(3P 351.73 VP 37,391 GAP 9._J AZIP _19.78 TAL |44.25 TAP 57.97 RCk 99.64 APO 155.02 V_ 34.84J
GP -.53 ZN. M.O5 ZAP 16J.84 ETa 359.74 Z_ |_.45 £T£ 179.12 ZAC J04.16 ETC 166.81 CLP-IGI.85
DLA 3|.61 RAL _S.01 _ 6_.Z V[L J2.3_ PTH 2.2_ _ 6,580 DPA ,58 RAP 10.55 ECC 1.5156
L-; TIME |NJ LAT IN| _ |NJ RT AS( |NJ AZNTH |NJ TIME PO (ST TIM |NJ 2 LAT |NJ 2 LONG
4019.44 -1#.6B I_I.S7 _71.B0 63.95 J 37 31 3419,4 -22.03 I61,23
3274.L=_ -18.67 113,43 _?1,79 6_,94 5 17 _5 2674.2 -22.02 106.10
401_.&4 -J8,18 J_,57 _7|.80 6_.95 I 37 31 3419.4 -22.03 16J.2_
3_74.ZZ -J_.67 JJ3,43 L_71.Tg 6_.94 5 17 25 2674.2 -22.02 106.10
ZiI64.50 -Z_.lO 86._) _75.34 ?0.43 7L_ 39 2264.5 -31.00 78.21
3477.16 -9.30 1Z3.41 LNNS.$3 _.9_ 4 15 35 _77.2 -13.59 liT.DO
NZO--COLIR_ [_CUTIOI AC(URACY CR_ZT DETERNTNAT!ON ACCURACY
S_7 _HaT._ S_R 4M,_ SG3 407,5 ST 35_3.g SR 425.6 SS 1367.2
RRT ._l}O RRF ._BZ9 RW .9_67 CRT .8720 CR5 -.8509 CST -.9984
S_ 6711.1 _ .(]DOT R|3 .9867 LSA 3797.5 MS4 216.8 _SA 12.7
_| _J.3 SG_ _i_.6 ?HA 1.43 ELl 3543.7 EL2 201.8 _Lg 6.08
L4CI_CH DkTE DEC 10 1968
HELIOCENTRIC CONIC
RL 147,31LAL -.00
RP 108.74 LAP -_.36
RC 138,775 GL 16.03
PLANETOCENTRIC CONIC
C3 33.70! VHL 5.8D5
LN(J4 4ZNTH LNCH TII4E
76.05 O 41 6
IO3.95 4 2I 30
76.05 0 41 6
IO3.95 4 21 30
110.OO 6 46 15
110,(30 3 15 31
FLIGHT TINE 218.00 4RRIVAL DATE JUL 16 1969
DISTANCE 603.810
LOL 78.00 VL 2?.540 GAL 9.25 AZL 86.62 H(A 276.89 SNA 127.20 ECC .22406 INC 3.38|4 Vl _O._44
LOP 554.91VP 37.385 GAP 9.94 AZP 89.59 TAL 143.40 TAP 60.30 RCA 98.70 4PO ]55,70 V2 34.850
5P -.51ZAL 37.05 lAP 163.38ETS 359.74 Z_ 121.92 ETE 119.13 ZaC I05.14 ETC 166.80 CLP-163.36
OLA 31.31 R4L 36.17 RA0 6568.3 V[L 12.453 Pl_ 2,25 VHP 6.904 OPA 1,28 RAP 12.03 ECC 1.5546
L-I TINE INJ L_T INJ _ |NJ RT AS( |NJ AZNTH INJ T|NE POCST TIN INJ 2 LAT INJ 2 LONG
4018.9_ -17.94 168.15 274.0_ 63.90 I 48 5 3419.0 -21.3D 160.86
3311.22 -17.93 115.85 274.02 63.89 5 16 41 2711.2 -21.29 108.56
4018.96 o17.94 168.15 274.03 63.g0 ! 48 5 3419.0 -21.30 160.86
3311.22 -17.93 115.85 274.02 63.89 5 16 41 2711.2 -21.29 108.56
28_O.97 -28.68 11_.35 278._3 70.55 7 33 56 _261.0 -31.06 77.96
3317.25 -7.81 125.61 L_NJ.II 56.61 4 14 8 2917.2 -12,15 119.20
OIFFEIq[NTIAL (.O_CTION$ NI0-COLW_ EXECUTION ACCURACY ORBIT DETERNINATICN ACCURACY
706 3.0947 TRA 4.89_8 TC3-1.77LPZ BAU .7969 S(.T 6749.0 _ 4_.0 $G3 378.6 ST 3494.5 SR 429.4 55 1312.8
R_ .4351RRA .0039 RC3 °0599 FAU .O_'29 RRT .40_1RRF .4045 RIT .9_64 CRT .8755 CRS -.8477 CST o.9984
FOE 1.8867 FR_ 3._8_66 FC3 :.5725 BSP L_2179 S_ 6763.1R_3 .0021 R13 ._64 LSA 3751.2 MSA 219.6 SSA ]Z.6
3.1232 _RA 4.89_8 _3 1.7732 FSP -1_76 S6I 6751.4 Sr_ _}C7.3 ?HA |.51 ELl 3514.8 EL2 206.3 ALg 6.16
LAUNO4 DATE 0£C 10 I_ FLIGHT TIME _0.00 A_IVAL DATE JUL 18 1969
HELIOCENTRIC CONIC OI$TM_[ _09._5
RL I47.31L_L -.00 LOL 78.00 VL _t.520 GAL _.77 AZL _I6._HC_ L_0;07 SM_ 127.06 EC( .25122 |NC 3.3760 Vt 30.244
RP 108.?J i.AP -3.3_ _ 3_.09 VP 37.378 GAP J0.51AZP 89,41 T/U,. 142._6 TAP _.63 RCA 97.68 41"O 156.44 V2 34.860
RC 141.(_7 GL 15._kS GP -.49 7AL _.0_ ZAP 164.86 [TS _.73 ZA_£ 121.43 ETE 179.14 ZAC 107.37 ET( 166.77 CLP-164.87
PLANE TCCENT_IC CONIC
(3 3_._67 VHL 6.031 01._ 30.94 RAt. 37.3J I_ G_l_.4 MEL
LNO.I A2141"H _ TIME L-I TIME |NJ LAT INJ
76.99 0 52 IB 4017.26 -17.17
109.01 4 1924 3351.39 -J7.15
76.99 0 52 18 4011.2q5 -17.17
IO9.01 4 1924 3351.39 -17.15
110.00 6 57 20 26_.91 -_.7_
l|O,OO 3 13 32 3557.74 -_.29
DIffERENTIAL _CTIONS
_.1542 TRA 5._ T(3-I ,6_7 _lU .79f_
ROE .4548 RRA .0162 _3 .0528 FI_ .01910
rOE 1.7784 FRA 3.3126 FC3 -,4546 BSo 2240_
B[_E: 9.1868 _A 5.70f_ _C3 1.6376 r$P ol280
12.559 PTH 2._8 VHP 7.246 OPA 1.99 RAP 13.56 £CC 1.5985
IN| LONG RT A_ IN| A_NTH IN| TIME PO CST TIN ZNJ 2 LAT IN| 2 LONG
1_7.62 276.30 63.BG I 59 15 3417:3 -20,54 160.37
118.48 £76.30 6_.85 5 15 15 2751.4 -20.53 111.23
|67._Z £76._10 63.86 I 59 J5 ,_417.3 °20.54 160.37
|18.48 _7£._0 63.B5 5 15 15 2751.4 -20.53 111.23
86._1 Z61.56 70._. 7 44 59 _58.9 -31.09 77.81
lZ?.7_ 2_),_ 56.33 4 12 90 2957.7 -1D.67 121.41
NID.-COI,II_[ [_ECUTIONACCURACY ORBIT DCTERNII_bITION ACCURAC_
SGT 6791_,9 SGR 457.Z 843 352._ ST 3461.0 SR 432,2 SS 126_.6
.d_ _" .4_0 RTF" ,g116_ CRT .8720 CR5 -,8445 C$T -.e885
68(_,9 _ .003_ R13 ._62 LSA 3702.7 MSA 2_2,1 SSA 12.4
_I 6795.9 _ 394.8 THA 1.59 ELI 348J.5 EL2 _IO.3 4LF 6.24
476
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69J
LAUN(H CATE Ol:'C 11 1968 FLIGHT TIN[ 70.00 ARRIVAL OAT[" F["B 19 1969
H_LIOC["NTRIC CONIC 0|STANCE 133.578
RL 147.29 LAL -.00 LOL 79.02 VL 17.024 (;AL 13.91 AZL 86.43 H(.A 40.76 S_AA 87.76 rCC .74083 ZI_ 3.5707 Vl 30.248
RP 107.49 LAP 2.33 LOP 119.73 VP 30.937 GAP -46.42 AZP 87.29 T&L 170.74 TAP 211.50 RCA 22.74 APO 152.78 V2 35.254
RC 77.721 GL 3.40 GP .19 ZAL 64.29 ZAP 3|.9l ETS 179o44 ZAI[ 136.52 ETE 187.98 ZAC 67.01 rTC 163.74 CLP 31.91
PLAME TOCFNTRI C CONIC
C3 167.845 VHL 16.]_6 0LA 8.95 RAL 12.27 RA0 6571.6 M[L |9.727 PTH 3,|Z VHP 26.3_9 0PA -13.77 RAP 334.82 ["CC 5.4081
LNCH ATNTH LNCH TZNE L-I T|N[ |NJ LAT |NJ _ IN| RT A_ IN| AZl4TH |NJ TZN[ PO (ST TIN rNJ Z LAT IN| Z LONG
90.00 5 43 13 3055.93 -27.62 100.48 279.07 83.51 6 34 11 2455.9 -28.2) 91.87
9[3.00 19 36 54 5137,33 25.21 _1J.89 270.17 76.66 21 _ 32 4S37.3 23.13 ZZ0.84
IOO.00 7 6 57 2779.50 -Z9.26 80.36 279.28 63.61 7 55 17 2179.5 -29.84 7I .61
1(10.00 21 13 53 4888.99 26.82 210._ L_9.74 76.27 22 35 L_ 4289.0 24.66 202.06
110.00 8 27 9 2534,82 -33.¢_ 62.35 279.85 83.85 9 9 Z3 1934.8 -34.18 53.14
1|0.OO 2_ 12 11 4706,44 51.J3 1_.O9 260.48 75.12 23 30 37 4106.4 18.76 186.68
OIFF["RIENTIAL CORRIECTION5 N|O-_ [XEOLJTIOM ACCURACY ORBIT OFTERMINAT|ON ACCURACY
TO£ -.8129 TRA-J.9731 TC3 -.1164 BAll .4194 $GT 043.6 _ 491.4 $G3 L_,7 ST 353.7 SR 408.7 SS 341.7
RC_E-J .1353 RRA .$5J9 R(3 -.0132 FAU .01189 RRT -.0|_ _ .014| RTF -.6288 CRT .7111 CRS ,7841 CST .9983
FOE .3709 IRA .7074 F(3 -.O384 B$P 1587 _ 958.5 RZ3 -.OOZi R13 .6289 LSA 598.8 NSA 224.0 SSA 14.0
1.41Z7 6RA 2.0488 6(:3 .1171 FSP -50 $GI IM5.7 _ 451.3 TIM 179.42 ELI 5OI.0 fLZ 202.9 ALF 50.76
_L4UNO.I OAT£ D£C 11 1968 FLIGHT TIME _..00 ARRIVAL DATE FEB 21 1969
HELI(XENTRIC CCNIC D|STANQE J_).ZBJ
RL 147.29 LAL -.00 LOL 79.02 Yr. |7.765 GAL ZZ.84 AZL 116.45 HCA 44.01 SIAA 89.'_B ECC .71359 INC 3.55J3 Vl 30.248
RP 107.48 LAP Z.47 _ 122.97 VP 31.355 GAP -44,31 AZP 87o44 TAL J_.B9 TAP 213.90 RC_ 25,57 APO 152.99 v2 35.236
RC 7_._71 _L 3.72 GP .20 Z_. 63.04 ZAP 30.30 ETS |79.57 Z_ 136.69 (T£ 1_.45 ZA( 68.67 [TC 164.02 CLP _O.38
PLAME 7(_ENTR_ C CCNIC
C3 244.717 VHt. 1_.64_ OLA 9.74 R_ J3.33 R_O 6571.4 _[L J.J_ PTH 3.O_ WAP _._49 OPA -|3,16 RAP 3)6.47 ECC _.0274
LNCH A214TH INCH TIN[ L-I TINE IN| LAT IN| _ IN| RT A_K: |NJ AZNTH |NJ TIN[ PO CST TIN IN| Z LATINJ 2 LONG
gO.00 5 41 9 _O_).60 -_.Sl 10J.47 _r_)._ 8_,0_ 6 32 19 _469.6 -Z$.19 9_.87
gO.O0 20 7 LP_ _!0_9.65 24.59 2'Z$,_ _.06 75._0 21 32 25 44_F_.7 22.36 Z18.34
I00.00 7 7 18 2791.78 -29.17 8l.Z$ Z79.81 83.J4 7 53 50 2191.8 -29.81 72.52
lO0.O0 21 23 58 4832.71 L_.Z0 _07,_ _.(J0 7_.08 22 44 51 4252.7 23.90 199.64
I10.00 8 26 27 2_44.08 -_3.C_ 6_,07 _0.4_1 83.44 9 8 31 1944.1 -34.16 53.87
SlO.O0 2_ Z1 18 4673.17 _0.33 I_.F_ _.E3 73.81 23 39 12 4073.2 28.01 184.40
01FF[RI[NT|AL COIR[CTIONS N|O--O_IIS[ (_CUTION ACCURACY ORBIT DFTERNIt_TION ACCURACY
TO_ -.770_ TRA-1.9418 TC3 -,JIC_ BALI .3656 SGT _6.7 _ 4_._ SC_3 _.8 ST 355._ ,_ 4J).g 55 )53.4
RO(-I.JISZ RR_ .5285 RC3 -.01_0 FAU .01_ RRT -.0_29 _ .0JM R1T -.649_ CRT .6966 CRS .7833 CST .9904
_0[ .380_ rRA .7263 Fc3 -.0432 6sP 277_ s_ 970.8 _Z_ .0049 213 .6492 LSA 608.0 NSA 2_0.Z $SA 14.0
_O(E 1 ,3582 _A Z.0124 _3 .1177 F$P "_ _| 836.8 _. 4_,5 _'M 179.02 ELl _04.Z ELI _09.0 ALl r 5I .10
_AUN(_ OATE 0£C 11 1968 FLIGHT TIN[ 74,00 ARRIVAL DATE r["8 23 1969
H[LI<X[NTR;C CONIC
RL 147.29 LAL -.00
RP 107.48 LAP 7.59
RC 7_.439 GL 4.05
PLAN[T(X["NTRIC CONIC
C3 263.738 VHL 14.958
LNCH ATMTH LN_H TIN[
gO.O0 3 38 53
gO.O0 20 17 45
I00.00 7 5 28
I00.00 71 33 52
llO.O0 $ IS 315
110,00 22 30 1)
0IrrERENTIAL C.O_ECT|ONS
TO_ -.786_ TRA-I._77 TO3 -.1_6_ BAU ._07
_-1.0803 RRA .5058 RC3 -.0168 FAU ,01_27
FO_ .3971 FRA .7_60 F_3 -.O475 8_HP 2398
130[ 1.3361 _A 2.0317 8C3 .1273 FSP -69
0/STANCE 145.098
LOL 79.02 VL 18.459 GAL 21.83 AZL 86.47 PICk 47.26 S_44 90.81 ECC .66664 INC 3.5341 Vl _0.248
LOP IZ6.ZZ VP 31.753 GAP -42.31AZP 87.60 TAL 169.04 TAP 216._0 RCA 28.46 APO 153.18 v2 35.258
GP .Z0 74L 61.83 TAP _.87 ITS 179.70 7A[ 136.96 [T[ 188.96 7AC 70.34 ETC J64.29 CLP 18.87
0LA 10.52 RAL 14.34 RAO 6571.3 _EL 18.576 PTH 3.05 VHP 24.385 OPA -|_.§4 RAP 336.13 ECC 4.6822
L-! TIN[ |NJ LAT IN| LONG |NJ RT AS_ .IN| A214TH /NJ TIN[ PO C$T TIN IN| 2 LAT IN| 2 LONG
3082.5_ -27.40 I0"Z.40 2_0.00 82.57 6 30 16 2482.5 -26.15 93.81
5061.50 23.g_Z _23.7| _.gO 74.37 21 42 7 4461.3 21.34 215.84
280).29 -29.O7 82.10 280.25 82.71 7 $2 I1 2203.3 -29.77 73.37
48_5.96 25.54 _05.1§ L_.40 73,91 22 54 8 4216.0 23.05 197.21
25_2.55 -33.55 63.72 2_O.gO 83.06 9 8 8 1952.6 -34.15 54.53
4639.47 29.86 J90._ _67._ 72.54 23 47 33 4039.5 27.16 187.1_
NID-COURS[ E_ECUTXON ACCURACY ORBIT DETERNXN_TION ACCURACY
SGT 906.0 SGR 461.1 .%3 31.2 ST 379.1 .5_ 418.0 SS 370.$
RRT -,0J7_ RRF .0|_4 RIT -._72 CRT .7007 CRS .7847 CST .9906
1016.6 1_3 .01_7 213 ._72 LS_ 632.4 NS_ 236.1SSA 14.3
SGJ 90_.J _ 461.0 TH_ 179.30 ELI 520.9 El_ 217.0 ALF 48.97
I_UNC_ OAT( Die 11 1_8 FLIGHT TII_ 76.0D AI_IVAL OATE FEB 25 1969
HELIOCENTRIC CONIC
RL 147.29 LAL -.00
RP 107.48 LAP 2.71
RC 71.3_8 6L 4.39
PLAN[ TOC[NTR|C COMIC
C3 204.649 _ 14.30_
LNCH ATNTH LNCH TIN[
gO.00 5 36 25
_0.00 2O 27 53
100.00 7 3
100.00 21 43 33
110.0_ 8 24 33
110.00 2"Z 3_ 55
0 ZFF[RIENTIAL CO_CTION_
TOIE -,7932 TRA-I.9_blA TC3-.1_13 _AU .371|
R0[-1.0425 Ri#A .4869 R¢3 -.0188 rl_J .0|238
r0( .413J FRA .783_ rC3 -.0_24 B.RP 26_i,
60£ 1.3100 gR_. Z.0423 B(3 .1357 F_P -75
OISTM_[ 151.013
79.0_ VL 19.109 5AL _0.87 _- N.48 _ 50.50 SI4A 9_._6 ECC .66009 INC 3.5186 Vl 30.245
lOP 169.47 VP 3_.1M GAP -40.41 A_P 87.76 TN. 166.21 TAP 218.71 RCA 31.40 kPO 13).33 V2 35.259
6P .21 7AL _O.M ZAP 27._9 £T$ 179.84 Z_E 137.32 ElSE 189.49 ZAC 72.04 ETC 164.54 CLP 27.)9
OLA !1.29 RAL 13.30 RAO 6371.1 _EL lB.035 PTH 3.01 VHP 23.454 OPA -|1.90 RAP 339.81 ECC _.3680
L-| TIN[ INJ LAT |NJ LO_ ;NJ RT AS_ INJ A214TH INJ TINE PO CST TIN INJ 2 LATINJ 2 LONG
_094.M -77._ 103.17 _MD._O 82.|5 6 27 59 2494.7 -28.10 94.70
_0"22.83 23.19 ZZI.I! 2t!9.61t 73.27 21 51 36 4422.8 20.67 213.34
_14.0| -_.97 _._ _0._ 8_,31 7 _0 _ _|4.0 -_9.74 74.17
4778.73 24o81 _CI_.6_ LN_.|4 72.77 23 3 11 4178.7 L_.21 194.79
2360.19 -33.49 64.31 EBI._S 82.7| 9 7 13 19_0._ -34.13 55.12
4605,31 29.|4 1_7.dl9 _?.S6 7J.29 _3 55 40 400S.3 26.31 179_85
NIO--Q_3_J[ [_O,)TICN ACCURACY (31_BIT DETEAMIN_TION 4CCURAC_
S_T _JI.6 S_R 4M.9 _3 33.7 S7 400.2 SR 4Z1.7 S$ _7.7
RRT -.0148 mF .01|3 RTIr -.6_48 CRT .7008 CRS .78_8 CST .990_
_8 1059.11_J .1_19 RI3 .684e LSA 6S3.5 NSA 241.5 SSA 14.5
_M;I _|.6 S_Z 4M.B TIM |79.46 ILl 536.3 EL_ _24.5 ALF 47.14
477
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH 0ATE 0[( 11 1968
HEL ZOCENTRIC CCNIC
RL 147.;_9 LAL -.00
RP 107.48 LAP 2.83
RC 69.241 GL 4,75
PLANE TOCgNTRIC CONIC
C3 197.264 VHL 13.684
LNC.H A2'14TH LNCH TII4[
90.00 5 33 43
9(3,00 20 37 49
100.00 7 I 12
100.00 21 53 1
110.00 B 23 19












0 JFFgRIENTXAL C.ORI_ C T ](_N._
TOE -.796Z TRA-I.g9_. TC3 -.1418 8AU .3588
ROE-J .O048 RRA ,4598 RC3 -.0109 FAU .01254
FOE .4291 FRA .8104. FC3 -.0680 8,%° 2779
80[I .2820 i_R, 2.0,5 ,C'J .1433 FSP -82
I_UNCH 0,TE OEC 11 1968
H[L Z(XENTRZ C (J_N I C
RL 147',29 LAL -.[30
RP 107'.48 LAP 2.93 LOP 135.97 VP
RC 67.|84 GL 5.12 GP .LP2 ZAL
PLANET(_,ENTR;C CCN|C
C3 171,4j9 VI.R. 13.093
LNCH AZMTH LNCH T]NE
90.00 5 3048
90.00 20 47 35
100.00 6 58 A5
100.00 22 2 19
110,00 8 21 55
110.00 22 55 40
OIFF[RI[NT|AL _CTIONS
TO( -.7977 TRA-2.0054 TC3 -.1487 BAU .3450
ROE -.9675 I_RA .A367 R(J -.0"255 r#J .01273
FOE .4454 rRA .8579 FC3 -.0_3 8SP 1970
BO[ 1.2538 ORA 2.0524 _.5 .1505 FSP -90
FLIGHT TII4[ 78.00 ARRIVAL OAT£ Fr8 27 t£)69
DISTANCE 157.026
19.718 GAL 19.96 AZL 86.50 Y,C.A 53.75 SNA 93.91 ECC .63403 INC 3.5044 vj 30.148
32.502 GAP -38.60 A?P 67.93 TAL 167.39 TAP 221.14 RCA 34.37 APO 153.45 v2 35.239
59.59 ZAP 25,92 ETS 179,99 ZAE 137,77 ETE 190,06 ZAC 73,76 ETC 164,78 CLP 23,92
16.21 RAO 6571.0 V[L 17.567 PTH 2.97 VHP 22.554 0PA -11.24 RAP'341,50 ECC 4.0819
IN| LON_ |NJ RT ASC |NJ A2'NTH JNJ T[NE
10A.09 2so.50 81.75 6 25 29
218.51 269.41 72,20 22 0 53
85,61 2_0.77 91.94 7 AS 16
_o.o9 r_.e3 71,66 _} 12 2
_.e_ 2e|.so e2.4! 9 6 6
1e5.5o _'67,|5 70,06 2A 5 35
NZ0o(.OURSI[ E_CUTICN ACCURACY
.%T 996.0 .%R 468.0 .%3 36.4
RRT ".0115 RRr .0091 RTr -.7010
5(_ 1100.5 _5 .0019 R13 .7020
.%1 99£.0 _ 468.0 THA 179.58








ST 420.7 $R 424.8 55 404.7
CRT ,7001 CRS .7869 CST .9902
LSA 678.4 NSA 246.6 SSk J4,7
ELl 551.3 EL2 231.5 ALF 45.40
FLIGHT Tilde 80.00 ARRIVAL OAT[ MAR I |969
0ISTANC[ 165.JL=6
LOt. 79.02 VL 20._J0 GAL 19.08 A2'L 86.51 _ 57.00 SMA 95.45 ICe .60836 IN<: 3.4914 Vl 3(3.148
V2 55.258
CLP 24.47
32.851GkP -36,_ AZP B_.|O TAL J66.59 TAP 225.59 RCk 37.56 APO 155.54
58,55 ZAP 24,47 ETS I_0,|4 ZAE 138,33 ETE 190.66 ZkC 7'5.50 ETC 165.01
0LA 1_,79 RN. 17.07 PAD 65?0,9 VEL 17.110 PTH Z.93 VHP 21.683 DPA -10.56 RAP 343.19 ECC 3.8211
L-I TII4_ IN| LAT IN| _ IN| RT AS( |NJ AZNTH IN| T|N_ PO (ST TIN |NJ 2 LAT IN| 2 LONG
3116.84 -27.08 104.86 _0._8 81._8 6 22 45 2516.8 -27.99 96.31
4945.77 21.54 215._0 _=9.08 71,16 _ 9 58 4343.8 18.77 208.32
2835.19 -28,79 84._ ;_O.87 81.60 7 45 59 _33.2 -29.65 75.39
470_;65 25.J8 197.56 16_.46 70.38 25 20 41 4101.7 20.32 189.93
2575.0_ o33,37 65.L_) _1.63 82.14 9 4 46 1973.1 -34.10 56.13
4535.54 L_/'.SR 185,11 _.69 68,e8 24 11 J6 5935,5 24.40 175,33
NI0-(.OURS_ _L'_'_'_'_'_'_'_'_'_*UT|CNACCURACY CR_IT OETERNINATICN ACCURACY
.%T 1040.8 SC.R 4?0.4 .%3 59.4 ST 441.5 SR 427.4 $S 422.0
RRT -.0099 _ .0_67 RIT -.7186 CRT ,6992 CR5 .7'881CST .9699
1141.Z 1_3 .00_ R|3 .7186 LSA 7'01,6 NSA 25|.3 SSA 14.8
.%1 1040.9 .%Z 4?0.4 THA 119.68 ELI 566.4 EL2 238.1 ALF 43.67
LAUN(H 0ATE OEC II 196B FLIGHT TII_ 8_.00
HIELI(X_NTRIC CONIC 0ISTANC[ 169._07
RL 147.Z9 LAL -.O0 LQL 79.02 VL L_.SZ5 GAL 18.25 A?L _6,_2 PICA 60.25 SMA _6,99 ECC .58372
RP 107.48 LAP 3.02 LOP 139.22 VP 33,183 GAP °35.24 AZP 88.27 TAL 165.80 TAP 226.05 RCA 40.37
RC 65.159 GL 5.50 GP ,23 ?AL 57.57 ?AP 23,03 [T5 |_0.30 ZA[ 138.99 ETE 191.30 Z_C 77.25
PLANETOCENTRIC CON|C
C3 156.969 VHL 12._29 0LA 13.52 RAL |7.87 RA0 6570.7 V_L 16.682 PTH 2.89 VHP 20.841 0PA °9.86
LN(H A?NTH LNCH TII_ Lo| TZN[ IN| LAT |NJ _ |NJ RT kS( |NJ AZI4TH INJ T|I4[ PO CST TIM
90.00 5 27 _9 3126.93 -26.97 i05.58 2_0.55 81.03 6 19 46 2526.9
ARRIVAL 0ATE HAR 3 J969
[NC 3.4793 vl 30.248
APO J53.60 V2 35.257
[TC 165.22 CLP 23.03
R_P 344.89 £CC 3.5833
|NJ 2 LAT IN| 2 LONG
-27.94 97.04
90.00 20 57 i0 4903.31 20,63
100.00 6 56 5 2_41.7'3 -28,11
100.00 22 11 25 4663,7'4 22,27
110.00 e 20 15 2578,36 -33,32
i10.00 23 3 44 4499.88 16.62
01FF_RIENTIAL CORRIECTIONS
TO[ -.8017 TRA-2.0|59 TC5 -.156i BAU ,3320
ROE -.9299 RRA .4137 RE3 -,0258 FAU ,01293
rOE .4626 FRA .8_4 gO5 -.0713 8SP 3114
BOlE 1.2277 _t_ 2.0_79 8(5 .1582 FS_ °98
_AUN(.H DATE O[C II 19_
H_LIC(_NTRIC CCNIC
RL 147,29 LAL -.00
RP 107.4_ LAP 3.10
RC 63.173 GL 3.89
PLAN£TOC£NTRI( CCNIC
C3 143.791 _ 11.991
LNO4 A2_ITH LN(J4 TIME
_O.00 5 24 13
90.00 21 6 36 486_,1B 19.66
I00.00 6 35 10 1849.64 -_'8.62
10(].00 22 _0 22 4624.21 21.51
110.00 8 18 15 2582.94 -33.28
110.00 25 11 37 4463.68 25.67
0IrFER_NTIAL CORRECTIONS
TOE -.8038 TRA-2.0'_31 TO3 -.1616 gAU ._174
R0( -._928 RRA .3_ RC3 -.0185 g/_J ,01318
FOE .4804 FPA .8953 FC5 -.0793 egP 3313
l.Lr'Ol5 BRA 2.060_ _C5 .16S1 grip -108
213.29 268,10 70.16 22 18 54 4503.3 17.74 205.60
84.90 280.65 81.28 7 43 27 2241.7 -29.61 76.22
195.02 268.05 69,53 23 29 9 A063.7 19.29 1e7.50
65,1'0 281,65 81.90 9 3 14 1978.4 -34.08 56.34
180,72 266.18 67,72 24 18 44 _899.9 23.37 173.0_
NI0-CCURSI[ [_ECUT|CN ACCURACY CR81T O[T_RtAINATION ACCURACY
.%T 1089.2 S(_ 472.1 .%3 A2.6 ST 464.E 5_ 429.2 S$ 440.1
RRT -.0_o4 _ .0036 RTF -.7342 CRT .6992 CRS .7895 CST .9897
1187.1R_5 .0020 RI3 .7342 LSA 726,6 MSA 255.5 SSA 15.O
•%1 1089.2 Sr_ 4?Z.I THA 179.80 ELI 583.1CL2 244.3 ALF 41.81
FL|GHT TIME 84.00 ARRIVAL OAT_ MAR 3 1969
OISTANC[ 175.565
LOL 79.02 VL 21_327 GAL 17.45 A2'L 1_.5_ PICA 63.49 ._4A 98.31 EC( .53958 INC 3,4680 Vl 30.248
LOP J42.47 VP 33.498 GAP -35.67 A2'P 88.45 TAL 165.04 TAP 2_.54 RCA 43.39 A_O 133.63 v2 35.254
GP ,24 ?J_. 56,64 ;rAP 21,61ET9 1_0,47 2/4[ 139,76 ET£ 192,00 ?kC 79,02 £TC 165.42 CLP 2J,6J
OLA 14,2_ RJR. 18,65 PAO 65?0,6 V_L 16,_82 PTH Z,85 VHP 20,026 OPA -9,|6 RAP 346,60 ECC 3.3663
L-| T_ME IN| L_T |NJ _ |HI RT AS( 1HI AZMTH IN| T|ME PC) (ST TIN |NJ 2 LAT |NJ 2 LOnG
3136.44 -_.g7 |0_.23 L_0.4I _0.71 6 16 31 2536.4 -27.88 97.73
210.f_ 268,_7 69,20 '?'2 27 39 4_62.2 |6,65 203.27
95.48 2_0,75 _0,99 ? 40 40 2249.6 -29,57 7'6.80
192.48 267,58 68,53 _3 37 26 4024.2 1e.21 1_5.06
66.0_ 281._6 81.70 9 I 27 1982.9 -34.07 56.90
17e,5_ _,_ 66,61 Z4 26 1 _63,7 22,28 170.83
MI0-(._5( []_(UTI(_N ACCURACY CR_IT OCTERNINATION ACCURACY
.%T 1151.7 _ 475.0 _,3 46.0 ST 487.0 t,R 430.5 SS 45B.6
RRT -.0051RRF' .0005 RTF o.7494 CRT .6991CRS .7'910 CSr .9894
I_5_.| _ ,00"_3 R13 .7494 LSA 752.0 NSA 259,1 SSA 15._
.%l I137,7 .%2 475.0 THA 179,91 ILl _d_O.l EL2 249.8 ALF 39,e9
478
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4, 1968-69)
LAUNCH DATE DEC 11 1968 FLIGHT TIN[ 66.00 ARRIVAL DATE NAR 7 1969
H_ELIOCENTRIC C(_II C
RL 147.29 LAL -.00
RP 107.50 LAP 3.18
RC 61.231 GL 6.30
PLANE TOCENTR I C CONIC
C3 13J.744 VHL 11,478
LN(J4 A2_4TH LNCH TZI4E L-I TII4[ |NJ LAT
90.00 5 20 34 3145.42 -_.77
gO.O0 21 15 54 4820.35 |8,62
1130.OO 6 50 1 2856._k_ -28.§4
100.00 2"Z 29 8 4564,D5 20.29
110.OO 6 26 _O 2586.84 o33,24
110.00 23 19 JB 4426.93 24.65
DIFFERENTIAL _CTIONS
TOE -._[J61 TRA-2.0_9 TC3 o.1688 8AU ,_4
ROE -.8569 _A .3682 RC3 -.0314 FAU .01345
FOE .499| FRA ._O FC3 -.0884 8SP 3521
BOE 1.1758 aqA Z.0620 BC3 .1717 FSP -119
LAUI_J4 OAT[ DEC 11 |_
DISTANCE lBl .892
LOL 79.02 VL 21.797 GAL 16.69 AZL 86.54 HCA
LOP 145.72 VP 33.796 GAP -32.17 AZP 88.63 TAL
GP .25 ZAL 55.77 lAP 20.20 ETS 180.65 ZAE
66.74 SMA 100.02 ECC .53617 INC 3.4573 V! 30.248
164.31 TAP 231.05 RCA 46.39 APO 153.64 V2 35.251
140.65 ETE 192.75 ZkC 80.79 ETC 165.60 CLP 20.20
0LA 14.97 RAL 19.33 RAD 65713.4 VEL J5.908 PTH 2.81 VHP 19.237 DPA -8.44 RAP 348.31 ECC 3.1682
IN| LONG IN| RT AS( IN| A21qTH |NJ TIN[
106.89 260.16 80.40 6 12 59
208.03 267.79 68.28 22 36 14
86.01 Z80.50 80.72 7 _7 38
169.94 267.07 67.56 23 45 32
645.35 281.35 81.53 8 59 27
175.97 Z65.02 65.53 g4 33 5
NID-C_UR_ [XECUTZON ACCURACY
SGT 1|87,9 SGR 473,2 SG3 49,8
RRT .0008 RRF -.00_ RIT -,7640
SGB 1278.7 1_3 -.0025 R13 -.7640
_1 |lB7.9 _ 473,2 THA .02








ST 510.8 SR 431.1 5S 477.9
CRT .6993 CRS .7927 C$T .9891
LSA 778.5 MSA 262.Z SSA 15.3
ELI 618.0 EL2 254.7 ALF 38.15
FLIGHT TIN[ 88.00 ARRIVAL DATE MAR 9 1969
HELIOCENTRIC CCNIC
RL 147.29 LAL -.00
RP .107,51 LAP 3.24
RC 59,338 GL 6.72
PLANIETOCENTR|C C(_IIC
C3 120.754 _ 10.989
LNCH A2WTH LNC_ TDAE L-I T|ME IN| LAT
90.OO 5 16 36 3153.95 -_.67
_3.00 2J 25 4 4777.81 17.53
_00.00 6 46 35 2863.76 -28,47
JOO.OO 22 37 46 4543.23 19.Zl
]I0.00 8 14 Z 2590.13 -33.2J
110.(30 E3 26 48 4M9.63 23.5_1
DIFFERENTIAL CORR[CTJON_
TO_ -.eli2 TRA-2.0357 TC3 -.|753 BAU ,_5
ROE o.e195 _RA .3458 RC3 -.0_45 FAU .0|375
FOE .5120 FRA .9559 rC3 -.O9_6 BSP _71
1.1531BRA _.0649 B,:3 .1787 FSP -130
DISTANCE 1_._5
C_. 79.02 VL 22.238 G_L 19.95 AZL _6.55 HC_
LOP 148.98 VP 3_.07e GAP -50.73 _ZP _I.BZ T_
GP .26 714. 54.95 ZAP I8.81 ET$ 180.85 7,_E
69.99 SMA J01.50 ECC .51553 INC 3.4472 Vl 30.2a8
163.59 TAP 233.58 RCA 49.38 APO 153.62 V2 35,248
_4|.66 ETE 193.56 ?AC 82.58 ETC 165.77 CLP 18.80
OLA
INJ LCNG INJ RT ASC INJ AZI4TH |NJ TII4E
107.50 279.8! 80.12 6 9 10
_05.38 _67,26 67.40 2_ 44 42
86.50 2B0.16 B0.47 7 34 19
187._ 266.51 66.65 23 55 29
66,_0 ;P.BI.04 81,39 B 57 12
173.61 Z64.M 64.50 24 39 58
NJ0-CCUR_ _CUTICN ACCURACY
5GT JZAZ.J _,R 4_.6 _G3 53.8
RRT .0060 MIF -,0077 RTF -.7775
1329.0 _3 -.0023 R13 -.7775
_GJ 1242.I SG2 472.6 THk .J5
|5._ RAL 19.g_ RAO 6570.3 VEL 15.559 PTH _.77 _ 18.473 DPA -7.70 RAP 350.02 ECC Z.9873








ST 557.1 SR 431.0 55 498,1
CRT .7(307 CR5 ,7948 CST .9890
LSA 807.5 NSA 264.6 SSA 15.5
ELI 638.1 EL2 258.8 _LF 36.22
L_U_O_ C_TE C,EC 11 19(_
_[_IOCENTRIC CONIC
eL 147.29 L_L -,0t_
ee I0_.52 L_P _.79
RC 57,501 GL 7,15
PLA_TC_[NTR_ CONI_
C_ 1|0.71_ VIq, 10.522
90.O0 5 12 20
_0.OO 2J 34 7
lOO.OO _ 42 53
100.00 LP_ 46 15
110.00 6 11 _0
110.O_ 23 34 7
rc1_r T]XE 9_._
C]STANCE 194.75E
LOt. 79.07 VL 22.651 G_L 1§,25 _7L 66.56 _ACA 73,23 5_
LOP J 52.2_ vP 3a.345 ¢_P -79.35 _ZP 89.01 T*C 162.91 T_P
_ ,Z7 Z_L _.20 Z_F 17._Z ETS 1_1,06 Z_[ 142.80 £r£
RO( -.7855 _A ,5257
ro( .559_ tea .9_75
!ILAUNO4 C_T£ 0£C IJ J9(2_
PIIEL IO_EN TR_ (_ C_IC
RL 147.29 LAL "o00
107.54 LIP 3.33
_c 55,T26 GL 7,_O
Pt_N[ TO(ENTRI C CONIC
C3 101,55_ _ 10.077
L.N04 _TNTPI LNCH Tilt[
90.00 _ T 45
90.00 _j 43 4
100.00 6 _t 55
IO0.OO _ 5_ 37
110.OO 8 8 42
110.00 _3 4J 16
236.14 RC_ 57.]= _P¢ 153.59 vZ 3_.2a3
194.45 7_C 84._8 [TC 125.95 (LP JT.dJ
CCA J6.38 RAL LPO.S6 RA_ 6570.1 V[L 15.233 PTH 7.75 VHP
L-I TIM[ IN| L_T IN| _ ]NJ RT A_ |NJ A_IdTH ;NJ TIME
3162.11 -21_.57 108.07 779.55 79.84 6 5 7
4754.51 16._ _0"_.73 26_.69 (:_.57 22 53 1
2870.11 -2.8.40 8_._ 77_.71 80.24 7 3_ 43
4_O1.75 18.07 J84.83 L:_5,9| _5.77 24 I 17
25_.e4 -33.18 r_.el ?...80.62 81.27 8 54 43
4551,78 rZ,45 171.25 265,70 63.52 2_ 46 39
GIrrERIENT_AL _CTICNS NID-C_UR_ EXE(,.UTION ACCURACY
TO( -,8145 TRA-Z.0_7 TO3 -.1_(_ BAU ,Z751 SGT IZ_N_.J _ 47|.5 S¢3 58.2
Re3 -,037S rAU .01409 = .Oil2 W -.01L:N5 RTr -.TgrJ7
r(3 -.110_ B_ a 3/_3 _ l_Tt.| _3 -.00_4 R13 -.7_7
B<:3 .1845 r_ -J42 _J J2/_.| _ 47J.2 THA ._7
FLIG_IT TIl( _Z.O0
DISTM_ _O|.Z4|
LO. 79.0"Z VI.. 23.05_ GAL 14.57 A2_. _.57 _ 76.48 _I_A I04,_J ECC ,47064
bOP J55.4_ VP 34,59_ GAP -Z_.03 A_P _.20 TAL 167.75 TAP _5_.75 _A 55._6
GP .29 Z_ 53.50 ZAP J6,O3 ETS |6|.30 ZAI_ 144.O_ ETE j_,43 ZAC 8_.1B
OL._ 17.08 RAL Z|._3 RA,O _j70.O VF..L 14.9_0 PT_ 2.69 VP_P 17.016 OPA -_.2'0
L-I TIN[ INJ L.AT INJ LO_ INJ RT _ INJ A_4TH _NJ TIN[ I_ C$T T_N
3|70.00 -_Z_.4_ 10_.65 Z7e.79 79.58 6 0 3_ Z570.0
4_O.4_ 15.17 _O0,Ot _.09 65._0 Z3 1 la 4090._
2876.0_ -_M.33 e7,3_ 779.J7 80.03 7 Z_ 49 LPZ76.I
445_._ 16,87 I#_._ _5.27 _,95 24 8 _ _59.6
2595.05 o33.16 f_,_7 _lO,lO e1.17 B 51 57 1995.0
43_3.4| 21.77 J6_.gO _.g_ 67.58 7d 53 10 3713.4
CIrFEN(NTIAL CO21_CTJOk_ N|O-OOUR_E E_[OJTION _(CURACY
T_ -._J 7# TRA-2,0400 T(3 -.185| 6A_J °2574 _T J 35|._ _ 4_,I _k;3 65,0
-.74_0 I_A ._O_l RC3 -.04|Z FJO .01447 _T ,O|T_ _ -.0|61RTr -JO32
rO_ ,5619 FRA I.O_ FC3 -.|254 BSP 40_ _G_ 1450,9 _5 -.00_ RJ3 -.803_
1.1084 6RA 2.0_"_ B(3 .189_ r_ -1_ 5r,1 J35|.9 SCZ 4_9.0 THA .38
17,7_3 DPk -_o_ RAP 35J.7& ECC 2.8271








5T 563.3 S_ a_0.2 sS _18.9
CRT .T020 (.RS .7970 CSr .98_
LSA 837.0 NSA 2E_.4 SSA 15._
ELJ 658.6 EL_ 262.1 _Lr 34.3_
AR';klVAL _JT[ MAR 13 1969
|N_ 3,,280 Vl 50.2_e
AF_ 153.52 v2 35.23e
ETC 164_,07 CLP 1E.03
R,tP 353.45 ECC 2.67J 3
INJ Z LAT INJ 2 LONG
-27.65 IO0.IE
11.77 193.0_





ST 590.7 S_ 428,7 SS 540.T
CRT .7037 (._5 .7994 CST ,985_
LS.t 867.9 NSA 267.5 SS_ 15.7
ELI 64_0.2 EL2 264,5 ALF 52.57
479
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69
LAUNCHDATEOEC 11 1968 FLIGHT TIN[ 94.00 ARRIVAL 0AT£ NAR J5 1969
HIELZO(ENTRI( CONIC 0ISTAN(r 207,794
RL |47.29 LAL -.DO LOt. 79.02 VL 23.401 GAL 13.92 AZL 86.58 H(.A 79.72 SIAA 105.79 E(( .4504J IN( 3.4188 v| 30.248
RP 107.56 LAP 3,36 LOP 158,72 VP 34.833 GAP -26.75 A_P 89.39 TAL 161.63 TAp 241.35 RCA 58.t4 APO 153.45 V2 35.252
RC 54.021 GL 8.07 GP .30 ZAL 52.85 ZAP 14.(_45 (T$ 181.56 ZAE 145.46 (T( 196.51 ZAC 87.98 ETC 166.19 CLP 14.65
PLAN[ TOC[NTRIC CONIC
C3 93.183 VHL 9.653 0LA 17.7"6 RAL 21.62 RAO 6569.8 VIEL 14.647 PTH 2.65 VHP 16.322 DPA -5.44 RAP 355.t6 ECC Z.5336
LNQ.I A2NTH LNCH TIME L-I TINE IN| LAT _[NJ L.OMG IN| RT A,T_ IN| A2'NTH IN| TI1_ PO CST TIN IN| 2 LAT IN./ 2 LONG
90.00 5 2 49 3177.71 -26.38 109.18 278.13 79.32 3 55 46 2577.7 -27.59 100.72
9(].00 21 51 56 4645.64 ;3.90 ;97._ L_5.44 65.08 23 9 21 4045.6 10.42 190.43
I00".00 6 34 34 2B8|.79 -28.26 87.80 278.52 79.82 7 LPZ 36 L_81.8 -29.37 79.17
IDO.00 23 2 51 4416.79 15.62 179.71 264.60 64.19 24 16 28 M16.8 12.02 172.77
110.OO 8 5 39 2596.82 -33.14 67.11 279.4B B1.09 8 4B 56 |9_H5.8 -34.01 57.98
110.00 23 48 15 4274.33 20.03 J66.56 26E.23 61.70 24 59 30 3674.5 16.09 159.65
DIFFERENTIAL O3_qI[CTIONS NI0-COuRSIE EX[CUTION ACCURACY ORBIT O[TFRNINATICN ACCURAC Y
TOE -.8219 TRA-2.0_J_! TC3 -.1886 BAU .2415 _T 1409.4 _ 466.1 _,3 68.2 ST 619.3 52 426.5SS 563.5
ROC -.7131 RRA .2809 RC_} -.0448 FAU .014gO RRT .0"_35 i_r -.0_43 RTF -.8J51 CRT .7060 CRS .8021 CST .gee4
FOE .5855 F'RA 1.0542 IrC3 -.1384 88P 4317 568 !484,5 IR_3 -.0027 RJ3 o.8J5i L_ 900 .6 NSA 267.8 SSA I5.8
BOE ; .OBSI BRA 2.0588 B(.3 .1939 FSP -]71 ,%1 1409.5 _ 466.0 THA ._O ELI 703.4 El.2 266.0 ALF 30.80
LAUNO4 DAI"E DEC 11 1968 FLIGHT T|HE _NS.00 ARRIVAL OAT[ NAR 17 1969
HELIOOrNTR]C (,ON|C 0|STANL_ 214._9
RL ;47.29 I_L -.00 =L_. "f9.02 VL 23_740 GAL 13.30 A_"_ _.59 HCA 8_._96=$44A_07.16 ECC .4310| IN( 3.4098 v] 30.248
RP 107.58 LAP 3._8 LOP 16l .97 VP ]_.05aJ GAP -25.53 AZP 89.d_B TAL 161.04 TAP 244.00 RCA 60.97 APO |53.35 V2 35.Z26
RC 52.593 GL 8.54 GP .32 ZAL 52.27 ZAP 13.ZB [T$ 181.86 ZAE 147,00 ETE 197.73 ZkC 89.79 ETC 166.30 CLP 15.28
PLANE T_ENTRIC CONIC
C3 85.343 _ 9.249 OLA 1lt.45 RN. 22.06 RA0 _.7 M[L 14._4 PTH 2.61 VHP |5.649 OPA -4.67 RAP 356.87 CCC 2.4078
LNO-I AZNTH LN_ TINE L-I TIN[ [NJ LAT INJ LONG INJ RT AS_ INJ AZHTH INJ TIN[ PO CST TIN _NJ 2 LAT INJ 2 LONG
90.00 4 37 3l 318_.39 -26.ZB 109.71 277._ 79.07 5 50 36 2585.4 -27.53. IOl .27
90.00 22 0 45 4_30.05 ;2.97 194.¢_3 L_>4.76 64.42 23 |7 24 4000.0 9.03 ;87.80
iOO.OO 6 g9 57 Z887._O -ZB.J9 88.19 277.78 79.62 7 18 4 _87.3 -29.33 79.58
JO0.OO 23 10 59 4575.55 14.32 177.15 265.89 63.48 24 23 52 3773.3 10.64 ;70.29
IJ0.O0 B 2 20 29g_.Z_ -33.J2 67.ZZ 27_.76 81.03 8 45 39 1998.2 -34.01 58.09
110.00 23 55 3 4235.J7 18.74 164.25 E61.45 60.88 25 5 40 3635.2 14.72 157.43
01FFIrRIENTIAL CORRECTIONS NIO-C_JRe_E [_E_JT|ON ACCURACY _T 0rT[RNINATION ACCURACY
TOE -.826; TRA-2.037| TC3 -.|_1J 8AU ._5_ SGT J4_.5 S_R 4_.4 SG3 73,9 ST 649.1 SR 423.6 SS 587.4
RO( -.6769 RRA ._}01 RC3 -.0486 FAt; .015_8 _T .0_ RRF -.03J2 RIT -.8264 CRT ,7089 CRS .BO52 CST .9883
FOE .6107 FRA 1.0B97 FC3 -.15_6 6SP 4342 _ 1959.6 _3 -.(_29 R]3 -.826A LSA 9_4.9 MSA 267.5 SSA I5.9
BOE 1.0693 BRA 2.0_36 B(3 .1971 FSP -|87 SGJ 1468.6 SG2 46_.1 THA .62 ELI 727.8 EL2 266.5 ALF 29.09
L/,UN_H C/,T[ OEC | I I_B
H_L I(XENTRIC CONIC
RL 147.29 LAL -.DO
RP 107.60 LAP 3.39
RC 50 ._92 GL 9.04
PLANE T(XENTRIC CONIC
C3 78.569 _ _,864
LNO4 AZNTH LN(H TIN[
90.00 4 51 50
90.00 22 9 2'9
100.00 6 24 _9
;DO.DO 23 19 1
110.00 7 5_ 45
110.DO 0 5 40
fLIGHT TIN[ 98.00 ARRIVAL CAT[
OISTAN(E 22l .023
LOL 79.02 VL 24.0519 GAL 12.70 AZL 86.60 H(A 86.21 ,T_AA 108.49 [(( .41243 IN( 3.4009 v| 30.ZAP
LOP 165.22 VP 35.264 GAP -24.35 AZP 89.77 TAL 160.48 TAP 246.69 RCA 63.75 APO 153.24 V2 35.219
GP .33 ZAL 51.74 liP i1._(3 ETS 182.21 ZAE 148.67 [TE |9_.J! ZAC 91.59 [TC 166.39 CLP 11.90
CLA 19.13 RAL 22.43 RAO 6569.5 V1EL 14.139 PTH 2.58 VHP 14.997 CPA -3._9 RAP 358.57 ECC 2.2930
L-| TIN[ INJ L_tT INJ LCNG INJ RT AS_ INJ A_TH _NJ TIN_ PO CST TIN INJ 2 LATINJ 2 LONG
• 193.06 -26.18 il0.26 276.53 78.81 5 45 3 2593.1 -27.46 101 .B2
45_3,66 11.19 191.98 264.05 63.82 23 25 22 3953.7 7.59 185.16
28_.7_ -28.12 B_.SB 276.95 79.43 7 I_ 11 2292.7 -29.29 79.97
432_.23 12.96 174.57 263.15 62.83 24 31 11 3729,2 9.21 167.79
25_._ -33.11 67._0 277.95 B0.98 8 42 4 1999.3 -34.00 58.1_
4195.3B 17.41 161.92 260.64 60.11 I 15 36 3595.4 13.30 155.22
N_R 19 1969
0IrrER_NTI_L CORRECTIONs
¢OE -.8_0_ 7R_-2.O32_ 70 -.1922 B_U ._0_
-.6453 _WA .23_KJ RC3 -.0524 FAU .019_0
FOE .6378 rRA 1.1_7 FC3 -.1753 BSP 4772
BD£ 1.0519 BRA 2.0467 _.3 .I_O/'Z FSP -_[_
I_t.,W_ OAT[ OEC 11 19_8
H_LIO_ENTRI_ (.ONIC
RL 147.2_ LAL -.00
RP 107._2 LAP 3._)
_< 49._09 G_ 9.94
PI.AN[TOC[NTRIC CONIC
C3 72.205 _ _'497
LNO.I 4ZNTH LNO4 TIN[ L-| TIME INJ L_T
9_.DO 4 45 4_ 3200.91 -26.08
_O.DO 22 IS lZ 4506.49 9.76
IDO.O_ 6 19 39 L_.19 -_.OS
I00.00 23 26 59 4_.51 11.99
110.00 7 54 52 27_00.27 -33.10
II0.00 O 12 II 4155.19 16.03
0IrrER_NTIAL C_RRI[CTIONS
TOE -.B336 TRA-2.0_I TC3 -.1917 _ .1929
A_D[ -,6126 RR_ ._03 RC3 -.0564 Flu.) .01649
rOE .6670 FRA 1.1654 FC3 -.197B BSP
BOE |.OH; BR_ 2.0_0 _3 ,1998 rsP -225
NI0-_ £_CUTION ACCu_ac_
_T 1529.1Y_ 457.8 .%3 _0.2
_RT .0_91 mr -.0390 R_ -.8371
_GB 1396.1 RL_ -.0031 213 -.8371
S_I 1529.2 Sf_ A57.4 7HA .74
fLIGHT TIN[ 100.DO
0ISTANCE 2"27.690
LOL 79.02 VL 24.395 G_L 12.13 AZPI- 8_,61 PICA 89.45 .T_AA
168.47 VP 35,459 GAP -23,LPZ_ZP B9,97 T_L I_9.96 YAP
GP .3_ _AL 5;.27 ?AP 10.53 [TS IB2.6_ ZAI[ 150.48 ETE
OLA 19._(_R_q. _.7B R_0 6_I_.4 VIEL 13.912 PTH 2.54 _IP
|NJ _ IN| RT A_ INJ A_TH INJ TIME
110.BJ _'5.59 78.95 5 39 6
189.25 263._ 63.29 23 33 19
811.97 Z76.O3 79.23 7 7 57
11Z.DO 2_.._ 62.24 24 38 24
67.57 277.05 80.94 B M 13
199.¢R 29_,B1 99.40 I 21 26
NIO-_ E_ECUTION _CCURACv
SGT 1_91.2 SC_ 492.4 SC,3 86.9
.0_3 _ -.04Tt R1T -.847_
16S4.2 R_3 -.00_2 RI3 -.847_
S_,I 1591.3 SC,2 451.9 THA .86
ORBIT 0ETERMINATION ACCURACY
ST 680.0 SR 420.0 SS 612.6
C_T .7123 ORS .8085 CST .9883
LSA 971.0 MSA 266.4 SS_ 16.0
ELI 753.7 £L_ 266.0 _LF 27.45
ARE[VAL CATE _44R 21 1969
109.76 £CC .39467 IN( 3.3921 Vl 30.248
249.,I0 RC_ 1_.45 AI_ 153.11 V2 35.211
200.69 ZAC 93.39 ETC 166.47 CLP 10.52
14._456 0PA -3.11 RAP .26 ECC 2.1883








ST 712.2 SR 415.8 SS 639.1
CRT .7163 ORS .B122 CST .9882
LSA IOOg.l NSA 264.6 SSA 16.1
ELI 7B|.1 EL2 264.5 ALF 25.88
480
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 196B-695
LAUNO_ DATE DEC J1 J96_ IrLJGHT T]NE J02.O(] ARRIVAL DATE MAR 23 1969
HELIOCENTRIC CONIC 0IS?kNEE 234.386
RL J47.19 LAL -.OO LOL 79,02 VL 24,652 GAL JJ .Sg ATL _.62 PiCA
RP 107.55 LAP 3.36 LOP 171.71 VP 55.642 GAP -L:_.13 AZP gO.1E TAL
RC 48.064 GL J0.O6 GP .37 ZAL 50.86 ZAP 9.15 ITS 183.15 ZAE
PLANE TOCENTR ;C CONIC




111.05 ECC .37772 II_ 3,3633 vJ _.248
252.16 RCA 69.09 APO 152.97 VZ 55.202
202.53 ZAC 95.18 ETC 166.55 CLP 9.14
2.50 VHP 13.755 0PA -2.33
LNO4 AZMTH LN(H TIME L-I TIME IN| I.AT IN| I.CNG IN| RT AS( IN| A214TH IN| TIME PO CST TIN
90.00 4 59 14 3209.Z3 -Z5.97 111.39 274.57 78.29 5 52 43 2609.2
90.00 L=_ 26 56 4458.52 6.28 1_.50 _.56 62.83 25 41 14 3858.5
100.00 6 13 57 2205.79 -27.28 89.57 275.02 79.03 7 2 21 2305.8
100.00 25 34 53 4259.19 10.10 169.41 261.59 61.72 24 45 32 _59.2
110.00 7 50 43 2601.08 -35.09 67.43 276.07 410.g0 8 34 4 21X)l.J
110.00 O 18 53 4114.68 14.61 157,_4 258.95 5e.75 1 27 8 3514.1
DZFFERI[NTIAL _CTIONS H[0-C(_ [_CUTI()I ACCURACY
TOE -.8437 TRA-E.02OI TC3 -.191D BAU .1778 S_T 1557.4 SCR 446.3 SG3 94,4
ROE -.§807 RRA .2011 RE3 -.0604 FAU .0|713 RRT .0595 I_F o.0578 RIT -.8565
FOE .6921FRA 1.2067 FC3 -.2233 OSP 5183 _ 1716,5 1123 -.002_ R13 -,8565
806 1.0Z42 BRA Z.0_01 0C3 .2OO3 FSP -246 S_1 1657.7 _ 445.4 ?HA ,99
RAP |.95 ECC 2.0928








ST 747.6 SR 410.8 SS 667.6
CRT .7217 CRS .8163 C$T .9884
LSA |050.9 MSA 261.9 SSA 16.2
ELI 811.8 [L_ 261.8 ALF 24.35
t.ALW..H OAT[ OEC 11 1968 FLIGHT TIME 104.00 ARRIVAL DATE MAR 25 1969
I'i[L I(XF, N TRI C CONIC
RL 147.19 LAL -.00
RP 107.68 LAP 3.36
RE 46._39 GL 10.tO
PLANE TO(ENTRIC CONIC
C_ (51 ,lid K ?.817
LNO4 AZMTH LNO4 TII.IE
gO.DO 4 51 14
90.OO _ 35 41
lOO.OO 6 7 52
100.130 25 4Z 44
JJO.DO 7 46 15
110.00 0 14 46
01 $TANCiE: Z4i .IO6
79.02 Vl, 24.11g_ 6AL Jl.06 AZL lk_.63 H(,j
LCP 174.93 VF' 35.S|4 GAP -21.01' A;qP di0.S5 .TAL
GP .40 ZAL 50.51 ZAP 7.76 IrTS 183.85 ZA[
95.22 SNA 1i2.24 £CC .36157
J59.03 TAP _.95 RCA /'1.6_
1S4.50 67£ 204.70 ZAC 96.97
OL_ 21.1_ RiU.. 13._ RAO 6_62.1 VEI. J3._O8 PTI_ Z.47 _ |3.163 OP_ -!.55
L-I Tiff IN| LAT IN| LO_ |NJ RT /i_k_ |NJ A2MTH |NJ TIME PO CST TZM
3_17.H -2_,_4 1|2,00 _.47 78,00 5 _5 52 _I$.0
4409.74 6.76 _1113.73 _t_| .78 6_.44 Z3 49 10 ,3809.7
_09.M -Z7._1 _,7_ 273._ 78._ _ 56 21 2309.7
4193.31 _t.61 1M.82 L_0,77 61._ 24 5_ 38 3595.5
Zr:OJ ._5 o33,09 65'._9 t'7_.0_ _0.87 _ 29 37 ,7001.9
do7_._! 13.1t 155.07 Z_8,07 58.16 J 32 dO _475.9
INC 3.5745 Vl _0.248
APO 152.82 V2 55.194
ETC 166.57 CLP 7.75
RAP 5.6_ ECC Z.0057







ST 782.5 _ 40_.J $$ 697._
CRT .7271CRS .82116 C$T .9885
LSA 1093,5 M$_ 258.6 $S_ 16.2
£LJ B42,4 £1._ _.3 ALF _2o9D
OllrlrERI[NTIAL CORRECTION._ NIO-_ EXECUTION ACCURACY'
TOE -,B497 TRA-Z,O093 ?C3 -.JB69 BI_U ,16J_ $G? 17L_.3 _ 4_.3 _63 102,6
/;rOE -.5496 RRA ,18"_7 R¢5 -.0644 FI*U ,01785 RRT ,0710 _ -,0_1 RIT -.8655
FOE .7336 FRA 1.149B F¢3 -.2519 8SP 5420 S_ 1777.4 R23 -.0030 R15 -.8655
BO( I.O120 MA 2,OJTB _C3 .I977 IrSP -171 _1 I7_2,6 S_Z 438,_ THA J,JJ
LAUNCH DATE DEC || 1968 FLIGHT TIM[ 106.00 ARRIVAL DATE N4R 27 J969
I-_LI(_ENTRIC CONIC 0ISTANCE 247.046
RL 147.19 LAL -.OO LOt. 79.02 VL 25.134 GAL 10._5 AZL B6.65 H(_ 99.16 SMA 115.40 ECC .34621 INC 3.5656 Vl 30.248
RP i07.71 LAP 3.52 LOP 178.|9 VP 35.975 GAP -20.06 AZP _0.54 TAL 1_8.62 T4P 257.77 RE4 74.|4 4PO 1_2.66 V2 55.184
RC 45.742 6L I1.|5 GP .42 ZAL _O.22 ZAP 6._6 ETS 184.85 7AE 1 56.69 ET£ 207.52 7AC 98.74 ETC 166.59 CLP 6.55
PLAMETOCENTRIC CONIC
C3 56._08 VHL 7._O5 OLd 21.77 RAL 25.44 RAO 65_3.0 V_L 15.3_8 PTH 2,44 VPIP 1_.5_)00PA -.77 RAP 5._8 _CC 1.9_64
LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| _ IN| RT ASC IN| AZNTH IN| TIME PC) ¢$T TIM IN| 2 LAT IN| 2 LC_G
r
gO.O0 4 Z4 45 5227.44 -25.71 112.f_5 27_,29 77.70 5 18 35 2627.4 -27.15 104.29
90.00 2_ 44 _ 4560.15 5.18 1_.94 2t_0.98 62.12 23 _7 9 37_.1 1.4J 174.28
IOO.OO 6 I 22 2915.93 -27.82 9D.24 272,78 78.60 6 49 58 2315.9 -29,11 81.68
IO0.00 25 _0 34 4146._8 7.08 164.23 259.94 _O._B 24 59 41 3546.9 5,15 157.65
1JO,OO 7 41 29 2_O2.68 -33._ 67._4_ _73,B9 ,_D.83 B 24 52 2002.7 -35,99 58.45
110.00 0 30 52 4032.89 11.67 152.111 257.1B 57._i I 38 5 5452.9 7.32 146.43
DIFFERENTIAL CORI_CTIONS NI0-G_URSE £_CUTION ACCURACY CRBIT DETERMINATION ACCURACY
TOE -,8_64 TR4-J ,_17| TC3 -,1_ BAU ,1453 SGT 17B_,4 _ 431 ,_ _3 JJI ._ ST 81_,9 SR 39_,8 S5 729.0
ROE -.5195 RRA .1648 RE3 -.O684 FAU .01865 RRT .0836 R_" -.0809 R1T" -.8740 ERr .7352 CRS .B254 CST .9886
FOE .7712 FRA 1.2956 FC3 -.2869 BSP 5657 SG_ J_5g._ R_3 -,0051R|3 -.8740 L,_ 1136.4 MSk 254,6 SSk 16,_
BO_ 1.0017 BRA 2.00_ 8¢3 .1951 FSP -297 _1 17_8._ _ 4_10.0 THA 1,23 ELI 674.8 EL_ 253,9 ALF 21.56
_UNCJ.4 OAT_ DEC 11 1968 FLIGHT TIME 108.00 ARf_IV_L D4TE N4R 29 1969
H_LICX:ENTRIC C(_NIC OISTANCl[ 254.C;D3
At. 147.29 LAL -.O0 LCX. 79.02 VL 25.361 C_AL 10.07 AZL dkS._4 _ IO2.39 SNA 114.52 ECC ,53163 INC 5.3565 VJ 30.248
RP IO7.74 LAP 3.28 LOP 181,43 VP 36.1_*2 GAP -|_.[_ A21_ g0._ TAL 158.25 YAP L_O._4 RCA 76,54 APO 152.50 V2 55.174
RC 44.782 GL 11.71 GP .aS ZAL 49.28 ZAP 4.96 ET$ 1_16.34 Z/_ 158.96 ETE _|0._4 ZAC 100.49 ETC 166.60 CLP 4.94
PLANE TOC[NTR|C COIZC
C3 51,BEG _ 7.204 OLA LP'Z.42 RAL 23.55 _ 6_.9 V[L 13.155 PTH 2.40 VHP 12,035 OPA .OJ RAP 6.95 ECC 1.8541
LNCH A2'MTH LNCH TIME L-I TIME IN| LAT IN| _ |NJ RT _S_ IN| A_I_MTH IN| TIME PO ¢$T TIM IN| 2 LAT IN| 2 LONG
gO.O0 4 16 44 325?.77 -25,_H_ IJ3.M _71.04 77.37 5 I0 41 2657.8 -27.04 105.03
gO.DO 22 53 24 4309.65 3.57 17B.10 L_O.17 _1,89 24 5 14 3709.7 -.22 171.47
100.OO 5 54 £'6 29_Z.72 -27.73 g0.7_ _71._45 7B._7 6 43 9 2522.7 -29.05 82.17
100.00 0 Z 18 4099.93 3._2 J_|.f_ 259,10 (]0,58 1 10 38 3499.9 1.56 155.07
I10.00 7 M 25 2605.66 -33.O7 67.63 _72.70 80.79 8 lg 49 2003.7 -33.98 58.51
i10.O0 O 36 49 _J91.76 10.17 1{10.39 _6.27 57.19 ! 43 20 3591.8 5.77 144.26
DIFFERENTIAL CORRECTIONS NIO-COJR_ [_CUTICNACCURACY ORBIT 0E1"_RNINATION ACCURACY
TOE -.8636 TRA-1.98_4 T¢3 -.17|7 _ .1_ $GT 1855.3 SGR 423.2 SG3 121.4 5T 856.5 SR 391.9 $S 762.7
Rl_ -.4_4 RRA .1476 RE3 -.O722 FAD .01954 RRT .O_B! RRf" -.0_45 RTI r -.8821 ERr .7401CR$ .B305 C$T .9888
FOE .B123 FRA 1.3442 F¢3 -.3260 BSP 5894 S_B lg0_.9 RZ3 -.0033 R13 -.8821 LSA 1185.8 MSk 249.9 SSA 16,3
BO[ .9951 BRA 1.9B79 B¢3 .1863 FSP -326 SGI 1855.8 _62 421.0 fHA 1.3_ ELI 908.6 EL2 248.5 ALF 20.29
481
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH OAT[ DEC II 1968 FLIGHT TINE !10.00 ARRZVAL DATE MAR 31 1969
N([LIOCENTR1C CONIC DISTANCE 261.371
RL 147.29 LAL -.00 L(X. 79.02 VL 25.572 GAL 9.61 AZL 86.65 _ 105.62 SXA
RP 107.77 LAP 5.22 LOP 184.67 VP 36.260 GAP -18.13 AZP 90,90 TAL 157.92 TAP
RC 43.971GL 12.28 GP .48 ZAL 49.80 ZAP 3.54 ETS t89.06 Zk[ 161.28 ETE
PLANETC(ENTRIC CONZC
C3 47.897 VHL 6._'_10LA 23.06 RAL 23.61RAO 65_N_.8 V[L 13.010 PTH Z.37 vile
LNCH A2'NTH LNCH TIN[ L-X TINE IN| tat IN| LONG IN| RT AS_
9(3.00 4 8 7 3249.19 -25.38 114.17 269.71
90.00 23 2 27 4Z58.25 1.92 175,23 259.35
100.0(3 5 47 4 2950.18 -27.63 91.26 270.27
100.00 0 10 8 4052.49 3.93 159.00 258,24
110.00 7 31 3 2604.84 -33.05 67,72 27|,45
110,00 0 42 _ _0.59 B._4 148._ 255._4
OIFFKRI[NTIAL CORI_CTZONS
TOE -.8711 TRA-I.g_56 TC3 -.1599 BbAJ .1133
RO_ -.4623 RRk .J311RC3 -.0759 FAU .02053
F0E .8574 FRA 1.39q_1 t(3 -.3711 8SP 6134
BOE .9S62 8RA J._ _3 .1770 F,SP -339
115.59 ECC .51780 INC 3.3472 Vl 30.248
263.54 RCA 78.86 APO 152,33 VZ 35.164
2|4.58 ZAC 102.23 ETC 166.59 CLP 3.51
I|.49B DPA .79
IN| AZNTH IN| T|NC PC) C$T TIM
77.01 5 2 17 2649.2
61,74 24 13 26 ]658.2
78.10 6 35 54 2330.2
60.34 1 |7 40 3452.5
_0.74 B |4 28 _04.8
56.80 | 48 28 3350.6
RAP 8.56 KCC J.7883








ST 895.4 SR 384,3 5S 798.5
(RT .7476 CRS .8360 CST ,9890
LSA 1235,7 MSA 244,6 55A 16.4
ELI 943.8 EL2 242,2 ALF 19.10
NI0-(.OJRS[ EXECUTION ACCURACY
sGT 1_22.7 _ 414,0 SG3 132.3
mT .11_ m_ -.i097 e_ -._
Sea 1_.8 _3 -.0035 913 -._97
_| i_3._ S_ Afl.2_A |.47
LAUNCH DATE OEC I1 1968 FLI(e4T TIN[ 112.00 ARRIVAL DATE APR E 1969
HELIOCENTRIC CCNIC DISTANCE 268.|48
RL 147.29 LAL -.00 LCL 79.02 VL 25.768 GAL 9.|7 421. 86.645 HC,A IO8.85 SRt 116.62 ECC .30471 INC 3.3376 VJ 30,Z48
RP 107.80 LAP 3,16 LCP 187.90 VP 36.388 GAP -17,22 AZP PI.08 TAL 157.63 TAP _.48 RCA 81,06 APO 152.15 V2 35.153
RE 43.319 GL 12.86 GP .92 7AL 49.M 2AP 2.J3 ITS |95,45 Z_ 163.60 ETE 2J9.79 ZAC 103.94 ETC 166.56 CLP 2.06
PLANET_X_ENTRJ( C(_IIC
C3 44,259 _ 6.653 OLA 23.68 RAL 23.61 RAO 65_.7 VEL 12.869 PTH 2.34 VHP J0.979 OPA |.56 RAP IO,|6 [CC 1.7_84
LNCH A214TH LNCH T;N[ L-I TIN[ |NJ LAT |NJ I.CNG IN| RT AS( IN| AZNTH IN| TIN[ PO CST TIN IN| 2 LAT IN| Z LC_G
go.o0 3 58 53 3Z61 .gG -25.18 IIS.05 ZG8,34 76.61 4 53 15 Z_2.0 -26.78 106.75
90.00 23 11 43 4205,83 .23 17_.31 E_.S3 61.C_ 24 21 49 3605.8 -3.56 165.67
100,00 5 39 14 2938.45 -27.51 _t.84 268.93 77.82 6 28 J_ 2338.5 -28.91 83.32
I00.00 O IS O 4004,57 2.3J 15$.3_ _7.37 60.19 1 24 44 _404.6 -1.67 149.84
110.00 7 25 2_ 2606.32 -33.04 _7,83 270,14 B0.67 B B 50 2006.3 -33.97 38.72
110,0(3 0 48 19 3_O_.47 7.10 146.19 _54.4J 56.47 1 53 29 3509.5 2.64 139.94
DIFFERENTIAL _CTION_ NI0-O_UR_ [_ECUTION ACCURACY ORg_T D[TERNINATION ACCURACY
TDE -,87(_ TRA-I,9445 TC3 -.1429 gAU ,_7 _7 |_7._ _R 404.1 _1_3 144.3 ST 933.4 _R 376,2 _ 83_._
-,4351 _A .1152 RC3 -.07_P'd FAU .02167 RRT .J_O_ RRF -,1263 RIT -.8970 CRT .7552 CRS ,84J8 CST .9892
FD_ .9063 FRA 1,451| FC3 -.4258 _P 6432 _G_ _8,_ R_ -.0042 R|3 -.8970 LSA |286.3 NSA 239.0 SSA 16.3
OOE .9788 _RA J .9479 B(3 .1634 FSP -396 s_| 1988,4 .%Z 400.5 THA 1,59 ELI 978.5 EL2 235.2 ALF 18.00
LAUNCH OAT[ O£( 1| 1_8 FLIGHT TIN£ J14.00 ARRIVAL DATtr APR 4 1969
Ht[LIO_£NTRIC CONIC DISTANCE 274.930
RL 1&T.29 L&L -,00 LOL 79.02 VL 25.951 GAL 8.75 AZL 86.67 NCA 112.08 SI,IA 117,59 £CC .29235 IN( 3.5276
RP 107.84 LAP 3.08 LOP 191.13 VP 36.507 GAP -16.34 AZP 91.25 TAL 157.39 TAP 269,46 RCA 83.22 APO 15J.97
RE 42,834 GL 13,45 GP .56 7AL 49.61ZAP .81 (TS 224.93 Z_ |65.83 ETE 226.68 ZAC 105.63 ETC 166.50
PLANETO_ENTR|( CONIC
C3 40.952 VHL 6.399 OLA 24.50 RAL _3.56 RA0 _5(_1_,_ VI[L 12.740 PTH 2.32 VHP 10.476 DPA 2.32 RAP 1! .75
LNOH ATNTH LN_H Y_I4_ L,I T_NE IN| LAT |NJ _ IN| RT A.e_ _NJ AZNTH IN| TIl4_ PO C$T T|N IN| 2 LAT
90.00 3 48 57 3276.37 -24.95 116.05 266.90 76.16 4 43 54
90.00 23 21 15 4152.27 -1.50 169.32 257,71 61.72 24 30 27
I00.00 5 30 54 2947.68 -27.37 92.49 267.53 77,50 6 20 2
I00.00 0 25 55 39_6.19 ,67 153.70 256.50 60.1| l 31 51
110.00 _ 1921) 2008.14 -33.02 67.97 268.80 80.60 8 2 54
110.00 O 53 53 38_q,49 5,55 144,03 253.47 56.22 J 58 21
DIFFERENTIAL C_CTION5 glO-O01,_.. EXECUTI(_q ACCURACY
TOE -.8865 7RA-!.924_ TC3 -.1261 Bh4J .0824 _T _O57.1 SC_ 393.6 _(73 157.6
RO_ -.4092 RRA .0_J9 R(3 -.08LP'_ FAU ._ RRT ,1509 RRF -,J454 RTF -._034
rO_ .9610 FRA 1.5110 rc3 -.4841BSP _55 _ 2094.4 R_3 -.D040 R|3 -.9034













ST 97_._ _ 367.6 55 877.1
C.RT .7644 CR$ .8481 CST .9895
L$A 1342.3 M$A _32.5 554 16.3
ELl 10]7.5 EL2 227.2 ALF 16.94
LAUNCH DATE OEC I1 1_ FLIGHT TIN[ 116.00 ARRIVAL DATE APR 6 1969
HELI_ENTRIC CONIC
RL |47.29 LAL o.00
RP 107.87 LAP 3.00
RC 42.524 GL 14.05
PLANETOC[NTR|C CONIC
C3 37.946 VHt. 6.160
LNCH A2NTH LNCH TIN[
gO.O0 3 38 14
90.00 23 31 10
tOO.DO 5 22 4
JO0.O0 O 33 57
110.0(] 7 13 11
110.00 O 59 19
O|ST_N(_ 28|.715
LO_ 79.0_ VL _.|21GAL 8.35 AZL _o6_ _ 1|5.50 _44
LOP 194.36 VP _6._17 GAP -15,49 AZP 9|.42 TAL 157.18 TAP
GP .61ZAL 49.60 ZAP 1,09 ETS _7.96 2_ 167.87 ETE
J18.52 ECC .28068 IN( 3.3172 V| 30.248
272.48 RCA 85.26 APO 151.79 V2 35,129
235.95 ZAC 107.28 ETC 166.43 CLP -,91
OLA 24.91RAL 23,46 RAO 65¢=8.5 VEL 12.622 PTH 2.29 VHP 9.990 OPA 3.07
L-X TIN[ IN| LAT _NJ _ XNJ RT AS( ZNJ A2'NTH ZNJ T|ME PO C$T TIN
32_2.79 -2A.M 117.17 265.4! 75.645 4 33 7 2692.8
4097.34 -3,27 166.25 256.90 61.86 24 39 27 3497.3
2958.0! -27.22 93.22 _.09 77.14 6 11 22 2358.0
3907.35 -.99 }51.02 _5_.63 60.12 1 39 4 3307.4
261D._ -32._3 M,14 _7.4| _0,50 7 56 42 2010.4
3827,76 4.01 141.89 252.52 56.02 2 3 7 3227.8
OIFF[J_NTIAL _CT_ON_
TOE -.8939 TRA-J._007 TC3 -.1024 BAU .OG74
ROE -,5843 RRA .0855 RE3 -.084_ r_ .02426
rOE 1.0217 rRA |.575B FC3 -.5535 B_P 6905
BOE ,9750 B_A _.90_ BC3 .15_B F_P -4_0
RAP 13.30 ECC 1.6245








ST t016.5 SR 358.4 SS 921.0
CRT .7736 CR5 .8548 C$T ,9B98
LSA |399.6 NSA 225.9 SSA 16.2
ELI 1055.4 EL2 218.7 ALF 15.96
MIDoCOJA_ E_CUTION ACCURACY
_GT _J_'_.9 _dR _82.5 SG3 172.4
RRT .J7L_ _ -.1_7 RTT -,9101
2157.1 _3 -.0050 R13 -.9101
_I 2124.0 ,S_2 37G,6 THA 1.84
482
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. !968-693
LAUNCH OATE DEC I1 1969
HELIOCENTR|C CONIC
RL 147.29 LAL -.00
RIP 107.9| LAP Z.90
RC 42.392 GL 14,65
PLAN[ TC_£NTRIC CONZC
C9 35.217 VHL 5.934
LNO4 AZNTH LNCH T|H[
90.00 3 26
90,00 Z3 41
J00.0O 5 1£ 42
100.00 0 42 7
!IO.{X] 7 6 41
110.00 J 4 37
FLIGHT T|ME ||8.00 ARRIVAL OAT[ APR 8 1969
DISTkI_E 288.500
LOt. 79.02 VL 26.279 GAL 7.98 AZL 86.69 H(A
LOP J97.59 VP 36.719 GAP -14.66 ATP 91.58 TAL
GP .66 ZAL 49.63 ZAP Z,53 ETS 346.56 ZAE
1|8.59 SMA ||9.4! [CO .26970 INC 9.3062 VI 30.248
|57.02 TAP 275.54 RCA 87.20 APO |51.61 v2 55.117
J69.53 [TE 248.35 ZAC 108.90 ETC |66.3A CLP -2.44
OLA 25.50 RAL 23.31 RAO 6568.4 VEL |2.313 PTH 2.27 VHP 9.32| OPA 9.82 RAP |A,B2 ECC 1.5796
L-! TIME IN| LAT IN| LONG IN| RT AS( |NJ AZMTH IN| TIN[ PO CST TIM IN| 2 LAT IN| 2 LONG
9311.7| -24.96 1|8.46 263.86 75.09 4 21 48 2711.7 -26.17 |10.26
4040.70 -§.08 163.07 256.10 62.J1 24 48 57 3440.7 -8.78 |56.94
2969.62 -27.0A 94.04 264.61 76.75 6 2 12 2369.6 -28.60 85.58
3858.03 -2.645 148.32 254,76 60.21 J 46 25 3258.0 -6.60 141.75
26|3.02 -32.96 68.34 265.99 80.38 7 _0 |4 20|3.0 -33.94 59.24
3787.39 2.47 139.77 251.57 §3.90 2 7 45 3187.4 -2.02 199.57
OIFFER1ENTIAL CCRRECTIONS MID-CCUR_[ EXECUTION ACCURACY
TOE -.9032 TRA-1.9757 TC3 -.0767 BAU .0544 SGT 2169.7 .%R 370.9 .%3 189.7
ROE -.9606 RRA .0713 RC3 -.0863 FAU ,02579 RRT .1970 _ -.1907 RTF -.9160
FOE 1,0889 FRA 1.6461FC3 -.6339 BSP 71_B S_) Z"220.9 R23 -.0033 Rt3 -.9160
I_E .9725 BRA 1.8771BC3 .|156 FSP -5_ .%| 2190.9 .%2 _3.4 THA J.96
LAUNCH OAT[ DEC 1| 1968 FLIC#IT TINE 12f].00
HELIOCENTRIC _:lqIC DISTM_'I[ _5,281
RL 147.29 LAL -.00 I.Q. 79.02 Vl. 215.42/5 GAL 7._ A21. 86.71 _ 121.73 .SMA 12t3.24 ECC .25938
RP 107.95 LAP 2.80 LOP L=_O.SI VP _,BJ2 GAP -13.36 A2'P 91.73 TAL 156_B9 TAP 278.64 RCA 89.06
RC 4_.442 GL 15.Z5 GP .72 ZAL 49.72 ZAP 4.08 ETS 351.59 ZAE 170.60 ETE 264.12 ZAC 1|0.48
PLANETC(ENTR|C CCNIC
C3 92.741 VHL 5.722 OLA 26.08 RAL 23.11 RA0 65_.3 V[L |2,4|4 PTH 2.24 VHP 9.067 0PA 4.55
LNCH AZMTH iNCH TIME L-I TIME INJ L_T INJ _ INJ RT AS( INJ A214TH INJ Till[ PO CST TIM
gO.O0 3 13 52 3333.82 -23.96 119.96 262.26 74.44 4 9 26 2733.8
gO.O0 23 52 45 3_g1._ .-6,95 159.75 255.33 6E.48 24 59 7 3381.8
100.00 5 2 47 2962._ -26.83 94.96 _5.09 76.31 3 32 30 2_82.7
IOO,OO 0 50 27 _O8.17 -4.34 145.57 253.g0 60.40 J 53 36 321_8.2
110.00 6 59 56 2616.12 -32.93 M.57 _J.55 _0.25 7 43 32 _16.1
|I0.00 | 9 47 3747._0 .94 137.(F) 250.62 55.83 2 12 15 3147.5
0IF_R_NTZAL CORRECTIONS N|D-COJR_ £XECUTION ACCURACY
TOE -.9124 TRA-l.8490 TC3 -.0469 BAU .0435 .%7 _55.4 _ 3_.8 .%3 _07.0
ROE -.33#0 RRA ,0578 RC3 -.0875 FAU .027_0 RRT .L_45 _ -.2178 RTT' -._J5
FOE 1.1634 FRA 1,7226 FC3 -.7271 BSP 7370 _ _83.B R_3 -.OO59 R13 -.9215
_0[ .9730 _RA 1.84_ SO3 .0_33 F_P -51_5 .%| _'Z56.9 .%2 349.4 THA 2.10
ORBIT DETERMINATION ACCURACY
ST 1039.6 SR 348.9 55 968.0
CRT .7840 CRS ,8618 CST .9902
LSA |A60.6 NSA 218.7 SSA |6.2
ELI 1095.7 EL2 209.5 ALF 15.04
ARRIVAL DATE APR 10 1969
IN(: 3.2945 V| 30.24B
APO J5|.43 V2 35.|05
ETC 166.23 CLP -4.01
RAP 16.30 ECC J.5388








ST 1103.2 SR 339.0 $$ 1018.3
CRT .7948 CRS .8693 CST .9906
LSA J524.5 NSA 211.3 SSA 16.1
ELl IJ36.7 EL2 J99.7 ALF 14.|7
LAUNCH DATE OEC l| 1_8 FLIGHT TIME 122.00 ARRIVAL 0ATE APR 12 1969
HELIOC[NTRIC CONIC
RL 147.29 LAL -.00
RP 107.99 LAP 2.69
RC 42.67! GL 15.85
PLAN_TOCENTRIC CONIC
C3 30.495 VHL 5.522
LNCH ATNTH LNCH TINE
gO.O0 2 59 43
90.00 0 8 54
100.00 4 52 16
100.00 0 39 3
110.00 6 52 39
|10.00 | 14 49
OISTAN(E 302.056
LOL 79.0£ VL 26.562 GAL 7.27 AZL 86.72 I._A 124.96 SIAA 121.03 [CC .24970 INC 3.2820 vJ _0.248
LOP 204.03 VP 36.898 GAP -|3.09 AZP 91.88 TAL 156.80 TAP 281.77 RCA 90.8J APO 151.26 v_ 35.092
GP .79 ZAL 49.84 ZAP 5._ ITS 353._6 ZAE |70.90 ETE 281.81ZAC |12.00 ETC 166.10 CLP -5.63
OLA 26.64 RAL 22.87 RAO 65_.2 VEL 12.323 PTH 2.22 VHP 8,629 DPA 5.27 RAP 17,75 ECC 1.50J9
L-I TIN[ |NJ LAT IN| LCNG ]NJ RT AS{ IN| A2'NTH ]NJ TIM{ PC) C$T TIM IN| 2 LAT IN| 2 LONG
33_d3.20 _23.47 121.74 2_._ 73.68 3 35 44 2760.2 -25.48 113.65
39J9.67 -8.89 136.21 254.60 63.00 | 14 J4 3319.7 -12.44 149.34
2997._8 -26.59 95.98 261.54 73.82 5 42 13 2397.4 -28.28 87,59
3757.72 -6.03 142.78 2§3.05 60.67 2 | 41 31_7.7 -9.89 136.12
2619.65 -32.88 68.84 263.09 80.09 7 36 39 2019.7 -39.90 59.75
3708.22 -.36 J35.64 249.66 55.82 2 16 37 3108.2 -5.04 129.42
OIFFER[NTIAL CORRECTIONS MIO-O_URSE EXECUTION ACCURACY
TOE -.9217 TRA-1.8_[35 TC3 -.0134 BAU .0362 .%7 2319.5 .%R 346.5 .%3 _7.3
ROE -.3167 RRA .0449 RC9 -.0877 FAU .02940 _RT .2557 RRF -.2484 RTF -.9267
FOE 1.24_ FRA 1.8065 FC3 -.8945 BSP 7589 SC_ 2345.3 R_3 -.0067 R13 -.9268
_OE .9745 _'_A 1.8210 Be3 .0887 FSP -'646 .%1 2321.3 .%2 3_1.7 THA 2,23
LAUNCH DATE OEC 11 t968 FLIGHT TIME |24.00
F_LI(_[NTRIC CONIC D;$TANCE _08._24
RL 147.29 LAL -.OO LOL 79.02 VL 26.688 GAL 6.95 AZl. 96.73 H_ 128.18 SNA 121.78 £CC .24063
RP 108.03 LAP 2._7 LCP 207.25 VP 36.976 GAP -1_.35 A2'P _'Z.02 TAL 156.75 TAP 284.93 RCA 92.47
RC 43.078 GL 16.45 GP .87 7AL _.02 7AP 7.34 ET$ 355.12 ZAIE 170,42 ETE 298.56 7AC 113,47
PLAN[TOC[NTRIC CONIC
C3 28.459 _ _.333 OLA 27.18 RAL _.59 RAO 65_.I _L 12.24J PTH 2.Z0 VHP 8,Z06 DPA 5.97
LNCH A2_4TH LNCH TIME L-| TIME ;NJ L.AT |NJ _ INJ RT A,T_ |NJ AZNTH INJ TIME PO CST TIM
gO.O0 7 43 34 3_J2.88 -22.83 123.R2 258.87 72.77 3 40 7 2792.9
90.00 0 22 48 3832.40 -10,94 132._4 253.92 63.72 I 27 | 9232.4
I00.00 4 41 6 3013._ -L_.31 97.13 239,97 75.28 5 3l 20 2414.0
1130,OO I 7 57 3706.5_ -7.73 1_.93 2§2.LPZ 61.03 2 9 44 3106.5
|10.00 6 45 52 _>23.38 -32.84 _.14 L_1.62 79.92 7 29 35 8023,6
|10.00 I 19 41 Y'o69.70 "2.03 133.63 248.71 55.87 2 20 51 3069.7
DIFFERENTIAL (,ORI_CTIOI_ MI0-COJR_ [XECUTION 4CCUR4CY
TOE -.9307 TRA-J.79OI TC3 .02_9 BALI .0_12 .%7 2_|.3 SGR _93.9 ".%3 2_0.0
RDI[ -.2965 RRA ,0325 RC3 -.08_8 FAU ,03133 RRT ,Z<J08 RRF -.28_ RTT" -.93|3
F0£ 1.3398 FRA 1,8986 FC3 -.9590 9_ o 7796 .%_ 2404.6 1_3 -.0077 R|3 -.9316
.97(_I_ BRA 1.7<304 8C3 .OgO0 rsp -7J4 .%l 2383.3 .%2 319.2 THA 2.98
ORBIT OETERNINATiON ACCL_AC_
ST 1147.3 ,SR 328.9 SS 1072.6
CRT .8062 CRS .877! C$T .9910
LSA |591.6 HSA L_03.6 SSA 15.9
ELl 1178.4 £L2 189.5 ALF 13.37
ARRIVAL 0ATE APR 14 1969
INC 3.2684 VJ 30.248
APO 151.08 V2 35.080
ETC 165.94 CLP -7.29
RAP 19.14 ECC 1,4684








ST 1191.5 _ 318.7 $$ 1131,0
CRT ,B|83 CR5 .8854 CST .99J4
LSA 1661.8 NSA 195.9 $$4 15.7
EL| 122'O.3 EL2 |78.8 ALF 12.62
483
JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 f968-69_
LAUNO_ 0ATE 0EC 11 1968 FLIGHT TII_ 126.O0 ARRIVAL DATE JPR I6 J969
_LIO(ENTRI( CONIC 0|STANCE 315.§8J
RL 147.29 LAL -.00 LOL 79.02 VL 26.804 GAL 6.65 AZL 86.75 HCk
RP I08.07 LAP 2.44 LOP 210.46 VP 37.048 GAP -11.63 AZP 92.lS TAL
RC 43,658 GL 17,03 GP ,96 ZAL 50,L_ ZAP 9,07 275 555,91Z_E
PLANETOCENTRIC CCN|C
C3 26.6J5 VHL 9.159 0LA 27.70 RAL 22,27 RA0 6568.1 _[L 12.165 PTH
LNC/4 Ai"NTH LNCH TINE L-I TINE IN| I.AT IN| I.CNG IN| RT AS(
90.00 2 23 _ 3436.57 -21.92 IZA._D 157.02
90.00 0 39 32 3775.36 -13.12 147.83 253.37
100.00 4 29 14 3032.77 -15,98 g_.43 158,37
100.OO 1 17 17 3654.39 "9.45 J]7.00 151.4|
110.OO 6 38 37 26Z7.83 -32.79 _.46 L_d3.14
110.(](3 J 24 23 3632.10 -3.46 131.67 247.77
0IrrERI[NTIAL _CTIONS MI0-(,OUR_[
TD(. -.9363 TRA-I .759| TC3 .0691 8AU .0388 SGT 2435.9
ROE -.2774 RRA .0205 RC3 -.0845 FAU °03369 _ ,3_
FOIl 1,4412 FRA | ,_Je7 F(3-1,1056 8SP _059 _ 2457,0
BOE .97(_ _A 1,7553 B¢3 ,1091 FSP -794 SGJ 2438,2
131.39 ,T.14A I22.48 [CC .23216
156.74 TAP 288.13 RCA 94.04
169.36 ETE 312.26 ZAC 114.88
2.JB VHP 7.798 OPA 6.66
IN| A2MTH |NJ T11,_ PO CST TIN
71.61 3 21 15 2836.6
64.73 1 42 47 3175.4
f4,67 5 19 46 2432.8
6|.50 -2 18 12 3054.4
79,74 7 22 25 ZO27.B
55.97 224 55 3032.1
IN(: 3.2537 Vl 30.248
APO J SO.9! v2 35.067
ETC 165.76 CLP -9.02
RAP 213.47 ECC |.4380








ST 1232.1 _ _08,2 SS 1192.4
CRT .8305 C.RS .8939 CST .9918
LSA 1731.8 NSA 188,3 SSA 15.4




RZ3 -.0095 RJ3 -.9363
_. _03o0 THA 2.53
LAUNCH DATE 0tEC 11 1968 FLIGHT TIRE 118.00 ARRIVAL DATE APR 18 1969
/,_LIOCENTRIC CCNIC
RL 147.29 LAL -.O0
RID 108.11 LAP 2.30
R( 44.405 GL 17.60
PLAME TOCENTRIC CCNIC
C3 24.946 _ 4,995
I.NO4 A214TH LNCH TIRE
gO.O0 I 54 34
90.00 1 8 28
IDO.O0 4 16 3_
I00.00 1 27 11
110.00 6 51 ZO
JlO.O0 1 _ 53
0ISTANC£ 3_.327
LOt. 79.02 v1. _.812 GAL $._6 _Zl. 86,76 H_ 134.61 _4A 125.13 ECC .22427
LOP 215.67 VP 37.11_ GAP -lO,9_ ATP _v'_.27 TAL 156.76 TAP 291.36 RCA 95.52
GP 1.07 ZAL 50.46 ZAP 10._5 ETS 356.41Z/_ 167.99 ETE 322.65 ZAC IJ6.22
DLA 28.18 RAL 21._ RAO _$_.0 _EL 1_.09_ PTH 2.17 VHP 7.404 0PA 7.34
L-_ T|RE |NJ LAT _NJ _ |NJ RT A,eK_ _NJ A214TH |NJ T|RE PO C$T T|N
3511.95 -_0.22 131.t7 _54,84 69.74 2 53 E L_)12.0
36_7._ -1£.Z4 Idl.40 _53.1_ 66.48 2 7 36 3068.0
3054,_ -25,59 9_.gO 156,74 73.99 5 7 _5 1434,2
3600.94 -11,15 1_3.9_ 2_0.63 82.09 2 27 J_ 3000.9
Z632.Z9 -_..73 (H)._O _,67 79.55 7 15 12 _032.3
5595,_2 -4.85 I19.76 246,8_ 56.12 2 28 48 2995.6
IN( 3.2374 Vl 30.248
APO J50.75 V2 35.053
_TC 165.57 CLP -J0.80
RAP 21.74 ECC 1.4105








ST 1275.1SR 798.0 SS 1260.0
CRT .8436 CRS ,g029 CST ,9923
LSA 1808.1NSA 180.6 55A 15.0
ELl l_O0,O EL2 1§7.0 AL¥ 11.32
OIFFE_NTIAL (.OR_CT|ONS
TO£ -.9445 TRA-1.7214 TC3 .1|31 _ .0404
-.25¢e RRA .OOe8 R(_ -.0/_08 r/,J .0_
FOE 1,5_8e FRA E,JlJ6 FC3-1,272i BSP 8_32
_0[ .979_ _'A 1.7214 BC3 .1391FSP -BSO
MIO--(OUR_ E_CUTICN ACCURACY
_7 _91.2 _ 309.0 S_3 _03.8
RRT .5744 RR_ -.3672 RIT -.9404
Srdg 2510.3 1_3 -.0112 213 -.9403
_1 2493.9 S_2 286,2 THA 2.69
LAUNCH DATE 0r( 1l 19'68
I'_LIO_ENTRIC CONIC
RL 147._9 LAL -.00
RP 108,15 LAP 2,16
RC 45._O9 GL 18.13
PLANETO_ENTRIC C(_N|C
C3 23.435 VHL 4.841
LI_J4 AZI_4TH LN_H 7|RE
B5.30 O 51 34
94.50 2 6 29
I00.00 4 2 51
i00.00 1 31 53
110.O0 6 24 5
110.00 1 35 8
fLIGHT TIME l_0.00 ARRIVAL 0ATE
0I$TANCE 329.059
LOt. 79.02 VL 27.011 GAL 6.09 AZL 86.78 14CA 137.81 SMA 123.75 ECC .21693 INC 3.2192





GP 1.20 7AL 50.73 ZAP 12.72 ET$ 358.74 ZAE 166.50 ETE 330.43 7AC 117.47 CLP -12.66
0CA 28,64 RAL 21._4 RAO 65_8.0 VI[L i2.034 PTH 2.15 VHP 7.025 OPA 8.(30 RAP 22.93 ECC 1.3857
L-I T|M_ INJ LAT |NJ L(_ INJ RT AS( INJ AZY4TH INJ TIRE I_ CST TIM |NJ 2 LAT INJ 2 LONG
_4S95.95 -18.90 144.61 252.75 ¢)8.07 | 53 10 _095.9 -21.71 137.04
3455,33 -18.88 126,84 252.74 _.06 _ 4 2 _5_.5 -21.70 119.27
30_8.94 -2_.11 101.59 255,10 73.23 4 54 10 2478.9 -27,17 93.39
3543.57 -12._0 I_0.78 249._0 6_.80 2 36 58 L_345.6 -16.44 i23.78
2636.79 -32._ 70,14 _57.21 79.36 7 8 1 2036.8 -33.8D 61.08
3360.49 -6.18 127._0 245._0 56.31 2 32 29 2960.5 -10.57 171.56
OIFFERI[NTIAL CCR/_CTI(_NS N!O-COJRS_ [_CUT|ON ACCURACY
TO( -.9507 TRA-1.6855 7(3 .1_O9 BAU .O_57 SGT _54|.I _,R 297.2 $G3 335.8
ROE -.2.434 RRA -.0028 RC5 -.0755 FAU .0_J_8 RRT .4253 _ -.4184 RTF -.9443
rOE 1,68_0 FRA 2,2368 rC3-1.4658 8SP _b105 SC_4B2558,4 R_3 -,0133 R13 -,9444
80E .9814 8RA 1.M55 8C3 .1778 FSP -978 _.d _544.3 SG_ _,6 THA 2.88
LAUNO_ DATE O_C 11 1968 FLIGHT TIRE 132.O0
pI_LIC(ENTR_C CONIC DI$T_NL'_ 335.777
21. J47.29 LAL -,0(3 LOt. 79,O"_ VL Z7,JOZ G_L 5o84 _21. 86,_0 PICA 141.02 _4A
RP 108.1_ LAP 2,01 LOP 210,09 VP _7._ GAP -4),60 ATP g_.49 TAL 156,88 TAP
._: 46,364 GL 18,68 GP 1,36 ZAL 51.0'_ ZAP 14,67 _T$ 5_,_3 7t4[ 165,05 ETE
PLANETO_[NTR|C C(_IIC
(3 _Z.O69 VHt. 4._8 OLA 29.07 RAL 21.15 RA0 6367.9 _I[L II._77 PTH 2.15
LNCH A214TH LN(J4 1114[ L-I TIRE IN| LAT |NJ _ IN| RT _S( |NJ A214TH IN| TIRE
83.16 0 30 54 3742.88 -19.54 1d_.33 251.49 M.04 1 33 17
H.84 2 23 59 5377,18 -19.52 1Z1.51 251.49 68,03 3 ZO 16
IO0.00 3 47 48 310il.21 -_4.52 103.56 253.43 7_.35 4 39 36
IO0.DO 1 49 46 3487.09 -14.69 1_7.36 _40.L_ 63.67 2 47 53
110.00 6 18 _ _1,07 -32,¢_ ?0,46 135,77 79,17 7 0 59
110.00 I 37 6 35_199 -7.44 1_.13 _44.M 55.54 2 35 33
DIFFERENTIAL CORRI[CTIO¢_ MZO-O:XJIt_J_ [_CUTIO4 ACCURACY
T0¢ -._527 TRAol.84_O TC3 .2153 _ .0t_ _1 Z_IO.7 _ _.3 .%3 371.7
20( -,2283 RRA -,0141 RC3 -,Otto FAU ,04517 RRT ,4_17 _ -,475_ RTF °,9480
FO_ 1.8332 FRA 2,_745 FC3-1._34 8SP _12 _ _S_)_,_ RL_ -.0171 R|3 -,9481
GOF, .9797 _RA 1.6451BC3 ,2'_58 FSP -1091 SGI _584.4 S_, 2_0,6 THA 3,09
ORBIT DETERNIN_TION ACCURACY
ST 1315.7 52 288,1 5S 1332.2
CRT .8572 CR$ .9122 CST .9927
LSA 1886,4 MSA 173.1 SSA 14.6
ELI 1339.0 EL2 1A5.8 ALF 10,76
._#RI'V_L DA_ APR 22 1969
124.32 ECC .21012 IN(: 3.1986 VI _0.248
297.90 RC4 98.20 APO 150.44 V2 35.027
336.36 7A( 118.63 ETC 165.10 CLP -14.61
8.660 OPA 8.65 RAP 24.04 ECC 1.3632








ST 1350.7 SR 278.5 $S 1408.3
CRT .8709 CR$ ,9219 CST .993]
LSA 1_64,1MSA 166,0 SSA 14.l
ELI |372.5 EL_ 134.7 ALF 10.28
4B4
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-691
LAUNCP* DATE DE.C 11 1968 I_LIGHT TIME 134.0_ ARRIVAL CATE APR 24 1969
HELIOCENTRIC CONIC
RL 147.29 LAL -.00
RP 108.23 LAP 1.86
RC 47.558 GL 19.17
PLAN[TOCENTRIC CONIC
C3 20.833 VHL 4.564
LN(J_ ATMTH LNCH TIME
81.57 0 16 40
98.43 2 35 0
100.00 3 30 33
IDO.DO 2 3 48
110.00 6 IO 9
110.00 1 40 41
DIFFERENTIAL CORRECTIONS
TOE -.9553 TRA-1,6056




LOL 79.02 VL 27.185 GAL 3.60 AZL 86.BZ H(A 144.23 Se4A |24.85 ECC .20383 INC 3.1750 VJ 30.248
LOP ZE3.Z9 VP 37.27§ GAP -8.96 AZP 92.58 TAL 156.98 TAP 301._0 RCA 99.40 APO 150.30 VZ 35.013
GP 1.55 ZAL 51.3E ZAP 16.71ET$ 357.02 ZA[ 163.71ETE 341.03 ZAC 119.69 ETC 164.83 CLP -16.64
DLA 29.43 RAL L_3.75 RAO 6567.$ V[L 11.925 PTH 2.12 VHP 6.310 0PA 9.28 RAP 25,05 ECC 1.3429
L-I TINE |NJ LAT INJ LONG INJ RT A_ INJ A2_4TH |NJ TIN[ 130 CST TIN INJ 2 LAT INJ 2 LONG
3769.59 -20.14 150.56 250.L_ 68.05 1 19 29 3169.6 -22.94 142.92
3322.70 -20.12 117.74 250.25 68.04 3 30 23 2722.7 -22.93 110.11
3144,90 -23.74 106.01 251.70 71.28 4 LP_ 57 2544.9 -26.08 97,99
3422.62 -16.EO 123.33 248.63 64.78 3 0 51 2822.6 -19.86 116.25
2644.81 -32.57 70.74 254.35 79.01 6 54 14 2044.8 -33.75 61.70
3495.48 -8.62 124.45 244,07 56.7# 2 38 56 2895.5 -12.93 118,01
NI0-COUR_E ELOCUTION ACC'URACV OK_IT DETE_INATICN ACCURACY
TC3 .265§ BAU .0757 SGT _18.0 _ 277.3 _3 412.4 ST |565.7 SR 269.8 55 1491.7
RE3 -.0585 FAU .04697 RRT .5463 RRF -.5415 R1T -.9512 CRT .8854 CRS .9319 CST .9935
F(3-1,9519 BSP 8722 S_B 2632,6 R23 -,0212 RI3 -,9513 LS& 2047.6 NSA 159.1 SSA J3,4
8(3 .2718 FSP -J214 SG! 21522,4 SG2 231.9 THA 3.34 ELI 1406.3 ELE 123.6 ALF 9.86
LAON04 DATE OE( 11 I_ FLIC44T TIN[ 136.00 ARRIVAL DATE APR 26 1969
HIlL IOCENTRI C CONIC
RL 147,29 LAL -,00
RP 108,27 _P 1.69
RC 48.8tt3 GL 19,61
PLANETOCENTRIC C_'11(
C3 19.714 VHL 4.440
LNO4 A21dTH LNCH TINE
80.56 0 3 50
99.62 2 42 36
100.130 3 7 27
I00.00 2 23 4O
110.(30 6 3 49
IJO.OO 1 43 47
OISTM4CE 349,163
LQ. 79.02 VL 27._ GAL 3.36 A2'L _.$5 _ |47.43 S#4A 125.34 ECE .19802 INC 3.1474 Vl 30.248
LOP 226.49 VP 37.318 GAP -8.34 A_rP 92.65 TAL 157.10 TAP 304.53 RCA IOO.32 ARO 150.16 V2 35.DD0
GP 1,78 ZAL 51,63 ZAP 18.87 ETS 357,0| Z_ 162,56 ETE 344,86 ZAC 120.63 ETC 164,53 CLP -1B.79
OLA 29.78 RAL ZO.34 RAO 6567.8 VI[L J1.878 PTH 2.JI VHP 5.974 0PA 9.92
L-! TIN[ INJ LAT INJ t,CN¢ INJ RT AS_ INJ A_TH TNJ T_ PO CST TIM
3783.20 °20,69 152,01 249.06 68,09 1 B 56 3185.9
32_O.O4 -20.68 114.82 249.03 68.D8 3 37 16 L_80.O
3200.64 °22,48 109,67 Z49,80 69,76 4 0 47 2600,6
3340.33 -18,91 118,33 248.27 _.4J 3 19 20 2740.5
2647,53 -32.34 7_,94 2_2,_)8 78._0 6 47 56 2047,5
34645.41 -9,70 |_.89 24_,17 57.06 2 41 33 2866,4
DIErERENTIAL CORRECTIONS
TOE -.9513 TRA-I.5_O3 TC3 .3L_7 BAU .0859
ROE -.Z028 RRA -.0379 RC3 -.04_0 FAU .05140
rO_ 2.1774 _RA 2.7048 FC3-2.2575 BSP 8888
BOg ,9727 _RA 1.5610 BC3 ,3260 FSP -1359
NIO-OOURS_ E_CUTICN ACC_RACY
SGT 2640.5 SGR 270.8 S¢3 457.9
RRT .61_8 Mr -.6133 R1T -.9543
L_554.4 R_3 -.0276 R|3 -.9545
SGI Z645.8 ,%2 212.9 THA 3.64
RAP 25.94 EC( 1.3244








ST 1411.3 SR 262.2 5$ 1578.5
CRT ,8998 CRS .9421 CST ,9956
LSA 2128.1NSA 152.6 SSA 12.7
ELI 1431.O ELI 112.8 ALr 9.55
LAUNCH DATE ogc I! 196B FLIGHT TIN[ 138.00 ARRIVAL _ATE APR 28 J969
P_ELIO_ENTRI( CONZC
RL 147.29 LAL -.00
RP 108.31 LAP 1.53
RC 50.327 GL 20.(_
PLAHETOCENTRIC CONIC
C3 18.699 WIL 4.324
LNCH AZNTH LNCH TIN[
79.49 23 53 32
10C.5| 2 47 48
79.49 23 53 32
JO_.51 2 47 48
110.00 5 58 11
110.OO 1 46 I_
DIFFERENTIAL CORRECTIONS
TDE -.9436 TRA-1.5136 TC_ .3780 _AU .0_48
ROE -.I927 RRA -.O509 RC3 -.0301FAU .03640
FOE Z.377_ FRA 2.9002 FC3-2.6113 8SP gO08
BOE .9631 BRA 1.5145 8C3 .3792 FSP -1523
LAUNCH DATE DEC 11 1968
0ISTANCE 355.829
COL 79.02 VL 27.332 GAL 5.18 AZL 86.89 P_A
LOP 229.68 VP 37.357 GAP -7.75 A?P _Z.7! TAL
GP 2.0B ZAL 51.94 ?AP 21.15 ETS 356.91ZAIE
150.63 _A 125.79 ECC .19268 INC 3.1146 Vl 30.248
157.23 TAP 307.86 RCA 101,56 APO 150.O3 V2 34.987
161.63 ETE 348.16 2AC 121.42 ETC 164.20 CLP -21.06
OLA ]0.05 RAL 19.94 RAD 6567,8 VIEL 1i.836 PTH 2.10 vHP 5.651 DPA 10.55 RAP 26.69 ECC 1.3077
k-I TIN[ INJ LAT INJ LONG INJ RT k$_ INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
379_.09 -21.19 152.91 247,90 68.17 24 56 47 3195.1 -23.96 145,20
3245.89 -21.18 112.49 247.89 68.16 3 41 54 2645.9 -23.95 104.79
3795.09 -21.19 152.91 247.90 68.17 24 56 47 3195.1 -23.96 145,20
3245.89 -21.18 112.49 247.89 68.16 3 41 54 2645.9 -23.95 104,79
2648.57 -32.52 71,0_ 251.63 78.85 _ 42 20 2048,6 -33,72 61.99
3440.41 "I0._ 121.49 242.27 57._3 2 43 35 2840.4 -14.89 114.95
NIO-C_UR_ EXECUTION ACCURACY ORBIT OETERNII_TION ACCURACY
S_T _553.0 _ 268.2 .%3 509.2 ST 14_0.6 _ 256.4 SS 1670.4
RRT .6gO2 R_F -.6903 R1T -.9570 CRT .9146 CRS .9525 CST ,9942
SG_ 26_6,6 R_3 -,0363 R13 -.9572 LSA 2209,3 NSA 146.6 SSA 11.8
SGI 2659,5 SGZ 193.6 THA 4.01 ELl I449.8 EL2 102.3 ALF 9.36
FLIGHT TIME J40.00 ARRIVAL DATE APR 30 1969
H_LICCENTRIC CONIC
RL 147.29 LAL -.00
RP 108,36 LAP 1.36
RE 51,881GL 20,31
PLANETC_NTRIC CCNIC
C3 17.777 VHL 4.216
LNO_ _2'MTH LNO,.# TIN[
78.87 2_ 47
101.J3 2 50 56
78.87 23 47 26
101.13 2 50 56
110.00 5 33 37
IJO.OO I 47 51
DIFFERENTIAL CCRR[CTIONS
TDE -,9_46 TRA-I,4_80
ROE -,1847 RRA -.0850
FOE 2.5918 FR_ 3.1136
BOg .9428 BRA 1.4594
DISTANCE )_..47_
LOL 79.02 ilL 27._6 G_L 4.99 /,21. 86.93 HC,_ I53.82 Sl4A
LOP 232.88 VP 37.391 GAP -7.17 A27 92,76 TAL 157.3B TAP
GP 2,45 ZAL 52.24 2AP 23._8 [T$ 556,70 2A[ I{'=0.95 ETE
126.21ECC .18779"INC 3.0745 Vl 30.248
311;21 _A 102.51 _PO 149.91 v2 34.974
351.18 ZAC 122,06 ET( 163.83 CLP -23.46
0LA 50.26 RAL 19.57 _ 6367.7 VEL 11.797 PTH 2.09 VHP 5,343 OPA 11.20 R_P 27.28 ECC 1,2926
Lol TIN[ INJ MAT ENJ LONG |NJ RT ASA: _NJ AZNTH INJ TIN[ PO (ST _IM _NJ 2 LAT INJ 2 LONG
3787._6 -21.6_ 153.31 246,78 68.31 24 50 44 3198,0 -24,38 145.56
3219,_7 -21,61 110,70 246.78 68,29 3 44 35 2619.4 -24.57 102.96
3797.96 -2|.63 153.3J 146,78 68.31 24 50 44 31_8.0 -24.58 145.56
3219.37 -21.6J 110.70 246,78 68.29 3 44 35 _619.4 -24.37 102.96
_647.02 -32.53 70.91 2_0._ 78.92 6 37 44 2047.0 -33.73 61.87
3418.30 -I1.47 120.Z9 241.36 57.58 2 44 50 28|8.3 -15.67 113.70
NI0-COUR_ £XECUTICN ACCURACY CR_IT OETERNINATION ACCURAC_
TC3 .4448 8AU .1057 SGT _o42.1 SC,R 271.1 SG3 566.3 ST 1432.6 SR 252.8 SS 1762.2
RC3 -,0093 FAU ,06256 RRT ,7637 RRF -,7681RTF" -,9598 CRT ,9289 CRS ,9626 CST ,9943
FC3-5.0377 BSP _8 _ _36.0 _ -.0494 R|3 -._OI LSA 2280.7 NSA 141.4 SSA 10.8
8C3 .4449 FSP -1723 SGJ 2630.2 SG2 174.5 THA 4._0 ELI 1451.8 EL2 92.4 ALF 9.35
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LAUNCH OATE DEC 11 1969 F'L|r_T TIE 142.00 ARRIVAL DATE NAY 2 1969
HELIOCENTRIC CONIC 0ISTAN(.E 369,086
RL 147.29 LAL -.00 LOL 79.02 VL 27.453 GAL 4.B2 AZL 86.98 PICA 157.02 ,_A 126.59 ECC .1P330 INC 3.0243 v] 30.24P
RP 108.40 LAP | .18 LOP 236.07 VP 37.421 GAP -6.60 AZP 92.78 TAL |57.56 TAP 314.57 RCA 103.39 APO J49.80 V2 34.96!
RC 53.536 GL 20.54 GP 2.93 ZAL 58.53 ?AP 26.18 ETS 356.36 ZA£ 160.56 ETE 354.15 ZAC 122.50 ETC 163.41 CLP -26.03
PLANE TOCENTR[ C CONIC
C3 16.922 VHL 4.|14 0LA 30.37 RAL 19.8] RA0 6567,7 EL 11.760 PTH 2.08 VHP 5.048 0PA lJ .89 RAP 27.68 ECC 1.2785
LNO4 ATHTH LNCH TZNE L-I TINE IN] LAT IN] LOM_ IN] RT A_ IN] A_4TH |NJ TINE PO CST T|N IN] 2 LAT IN] 2 LONG
78.54 23 43 35 3794.27 -21.99 153.19 245.68 68.51 24 46 a9 3194.3 -24.7J ]45.41
IO1.46 2 51 56 3L_0.25 -2|.97 109.43 245.67 68.49 3 45 17 2600.2 -24.70 101.65
78.54 23 43 35 3794.27 -21.99 153.|9 245.68 68.51 24 46 49 3194.3 -24.71 145,4|
101.46 2 51 56 32_0,25 -ZI.97 109.43 245.61 68.49 3 45 17 2600.2 -24.70 101.65
llO.OO 5 50 28 2641.32 -32.62 70.48 249.14 79.16 6 34 30 2041.3 °33.77 61.43
110.OO ! A8 9 340|.19 -12.09 119.36 240.45 57.78 2 44 50 2801.2 -16,26 112.73
0IFFERI_NTIAL CC_R(CTI_5' NI0-COUR$( E_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
TOE -.7311 TRA-J,2305 TC3 .9|15 BAU ,2_64 SGT 235A,B _ 2t53,1 _3 _5.1 ST |180.1 _ 237.2 55 I_9.2
ROC -.1686 RRA -.0702 RC3 .0434 FAU .08046 RRT .7_'23 _ -.8269 RT1F o.9746 CRT .9264 CRS ,96_0 CST .99J ]
FO( 2.5640 FRA 3.0864 FC3-4.|164 gSP 13486 ,_ 2369,5 1_3 -,(_39 RI3 °.9752 LSA 2069.0 HSA 145.9 SSA 7.1
802 .7503 BRA 1.2_5 8C3 .9126 FSP °2458 SGI 2364.1 S_. 159.9 THA 5.08 ELI 1_00.5 EL2 87.6 ALF 10.61
LAUNCH OATE 0EC 11 1968 FLIDaAT T|NE 144.00 ARRIVAL 0ATE NA_" 4 1969
/-_ELIC_ENTRIC CCNI{ OZSTANCE 375.713
RL J47.29 LAL -.00 LOL 79.02 VI.. 27.506 GAL 4.66 AZl. 87.04 tACA 160.2l ,_AA 126.94 ECC .179_ IN(: 2.9587 Vl 30.24_
RP 108.43 LAP 1.00 LOP 239.25 VP 37,448 GAP -'t5,06 AZP 92.78 TAL 157.69 TAP 317.90 RCA 104.18 APO 149.70 v2 34.948
RC 55.282 GL a0.61 GP 3.38 ZAL 52.73 ZAP 28.95 ITS 355.86 Z_E |60.43 ETE 357.35 ZAC 122.73 ETC 162.91 CLP -28.74
I_ANE TOCENTR|C CONIC
C3 16.139 _ 4,0'_ DLA 30._ RAL 18.99 RAO 656_.6 VEL 11.728 PTH _.O_ WAP 4.77_ 0PA 12.6_ RAP 27.87 ECC J.2659
LNEJ'/ A2'IATH LNO4 T|Nr L-I T|lAr IN] I.AT IN] _ |NJ RT A_ |NJ A_t4'rH _NJ T|N_ PO (ST TIM IN] 2 LAT IN] _ LONG
78.57 23 42 51 3_83.|3 -_.24 15_,46 244.73 68.79 24 45 54 3183.1 -24.93 144.65
101.43 2 50 5! 3190.26 -L_.23 108.79 244.72 (_.77 3 44 l 2590.3 -24.92 100.99
78.57 23 4_ 51 3783.13 -_>Z.24 1_.46 244.73 68.79 24 4fi 54 3183.1 -24.93 144.65
101.43 2 50 51 3190.L_6 -L_'Z.25 108.79 244,72 68.77 3 44 l 2590.3 -24.92 100.99
110.00 _ 49 41 2630.32 -32.76 69.6_ _48.07 79.63 6 33 32 2030.3 -33.84 60.50
110.00 I 47 6 3391.06 -12.46 118.80 139.f19 57.91 2 43 37 _791.1 -16.61 112.15
OIFFERENTIAL CORR(CTIOI_ NIO-COLtt_E I[X_£'UTJ'OH ACCURACY' CRGIT 0ETERNINATION ACCURAC¢
TOE -.9064 TR_,-I.3?_g TC3 .4642 _,AU .I008 SGT L=_4_.5 _ _,14.2 S_3 709.9 ST 1461.3 SR 264,l 55 1997.J
RO(. -.1816 RRA -.1055 RE3 .0452 F_J .07373 RRT .8966 RRF -.g067 RTF -.9614 CRT .9591 CR5 .9921 CST .9951
FOE 3.1445 FRA 3.69_7 FC3-3,9504 BSP 85_6 _ 2662.1 R_3 °.0956 RI3 -.9619 LSA 2485.3 NSA 129.8 55A 9.9
_OE .9_44 _A 1._8|8 8C3 ,4_4 FSP -2072 S_1 _58.5 _2 |M.4 THA 6.10 ELI ]483.;- _ EL2 73.6 ALF 9.86
L_UN_._ C_T£ C(C IJ J_
LAUI_._ cA'rE CECII IgOR
rL[(_T T_E 146._
"I[LIO((M_IC cr._]C CJSTANC( _2.299
91. ]47.29 L#'L -.00 LCL 79.02 VL 27.553 G*L 4.52 AZL 87.13 _.K_A 163,40 _A 1_7._6 £(C .11524 _'_C 2.82..34 v! ]._.24_
RP |09.47 LAP .92 LOP 242.44 VP 37.471 G_P -5.52 A_P _'Z.76 TAL 157.85 TAP 321 .25 RC_ I04,9J _P'J J49.E! vZ 34.932
ec 57.109 6L 213,49 GP 4.50 7*C 52.B8 ZAP 31.95 (TS 355.12 7_ 160.60 (T£ 1.20 _4C 122.68 ETC 162.29 CLP -)J .EE
PL_N_ Tt'J_(NTRJC (J'JN|C
C3 J_.427 VIAL 3._KZ_ CLA _0,]7 RAL |B.B_ RAC 6567.6 V[L 11.697 PTH 2.06 VHP 4.51J CPA 13.6_ R*P 27.7_ [CC J.2_]a
LN_J,4 A_MTH LN_PI TIM( L-] T_NI_ |NJ LAT IN] L_ _NJ RT A.¢_ |NJ A_ATH _NJ TIN| _ CST TIM _NJ 2 LAT [NJ _ Lt'J_C
79.1_ 23 46 26 3759.26 "LP'Z._7 150.73 243.79 69.21 24 49 5 3159._ -24.99 142._"3
101J.87 2 46 1 3193.14 -L:_.35 |09.0_ 243.79 69.19 3 _ 14 2593.J -24.9_ JGJ .22
/'9.13 23 46 26 3t59.26 -L_._7 150.73 24_.79 69.2l 24 49 5 3159.3 -24.99 142.90
100._7 2 46 1 3193.14 -L:_.3_ 109.0_ 243;?9 69.19 3 39 J4 259_.I -24.98 10J.22
110.00 5 _2 0 2610.11 --_'Z.99 _j12 847.04 B0.51 6 35 _ _10.1 -33.95 ",9-FJ!
1!0.00 1 43 33 3390.28 -12.A9 118.76 238.f_ 57.9"Z 2 _I0 4 _9_:3 -J6.64 J12.!I
DIffERENTIaL _CTION_ 1410-_ ()i_.UT[CN JICCuRACv CR_ZT CETERt_INI_TION _CCUR_CV
TC( -.R67| TRA-I ._157 TC_ .49_2 B_ ,J044 _T _594.# _ _..3 _3 791.4 ST 1429.5 _ 282.0 SS Z/_99.4
_C( -.1876 _ -.]_42 R(_ .0909 Ir/_J .08159 RRT ,93_2 _ ".9_JIB RTF -.¢.N525 CRT .9710 CRS .989_ CST .995_
tO( 3.4174 rgA 4.0249 rC3-4.57#5 8_k_ 64_ _ _I0,1 li_3 -.IM2 R13 -.9_34 LS* 2552.4 MSJ _2_._ SSA 7.6
.8_71 _A | .3LP'_5 _3 ._0_4 F_ I_ -_331 _*| _07,0 _ 1_,2 THA 7.49 (LJ 1455.5 £L2 6_.2 ,%r J0.86
IrLIc44T TINE 148.00
/_LJ_J_IrNTR|C C_NIC 0|ST_I_ _l_._
RL J47.29 LAL -.00 LOt. 79.0_ VL _,595 GAL 4._H) AZL 87,_ _ 1_,59 SNA 127,54 (DE .17236 IN( 2.7388 Vl Y3.248
RP tO8,51 (.AP .64 _ 245.62 VP _t7.A91 GAP -_,01 _2'P 9*Z,_N_ T_,. 1_8.00 TAP 324,59 RCA 105.56 _Fv'j J49.53 v2 34.92_
RC _9.010 GL _0.04 OP 5.87 _AL 52.93 TAP 35.ZZ [TS 3_4.00 ZA( 161100 _"T_' 6.44 ?_,C J22.25 £Tc 161 .48 CLP -]4.79
PLANIE TOCENTR _C C_NIC
C3 J4.715 _ 3.95(, OLA _<).(_9 RAL |B.B5 RAO _7,6 M[L 11._ PTH 2.05 VHP 4.268 CP_ J4.9"Z R_P 27,26 FC( J.2422
LNO4 A2NTH LNO4 TiN| L-I I"|NE IN] LAT |NJ i_ IN] _ A_i( IN] AZMTH IN] Ti)4[ PI_ CST T|N |NJ 2 L_T IN] 2 LONC
80.69 0 2 17 3710.84 _'_Z.2r_ 141,09 242._4 H,65 1 4 7 3110.8 -24.82 J39.24
99._I 2 _4 14 Y'_.36 -',_"_.26 111.05 242.94 _9.63 3 27 54 2620.4 -24.81 103.J9
I00.00 3 9 _ 310<3.3,1 -24._0 103.64 243.77 72.31 4 0 47 2509.3 -26.69 95._2
JOD.O0 2 10 13 3297.12 -."40.07 115.8Z _42.0_ 67,37 3 5 11 2697.1 -22.96 108.22
110.(30 5 59 lO 2fl7_.77 -3_.35 65.50 _46.07 B2.02 6 42 6 1975._ -_4.09 56.34
II0,00 i 36 31 3403.45 -12.01 119.49 Z_7,61 57.75 2 33 |4 2_03.4 -16.J8 112.86
DIFFERENTIAL CC]l_q[CtJ_l_q NI0-(.O_H_ [X(OJTICN ACCUR_C_ t'jtBZT C(TE/_AINAT_'_N ACCURACY
TO( o.9132 TRA-l.2481 TC3 ,5240 B&U .JOT? SGT _4_,4 _ 445.4 _3 _.5 ST J374.8 SR 317.0 55 2i9J.5
A'_ -.20_4 J_A -.1759 _C3 .15_0 r/_J .OgO3l _ .9_1_ _ -.919'_ RTF -.9_31 CRT .9806 CRS .994_ CST .9953
rOE 3,6767 FRA 4._M6 rC3-5,3132 8_P B407 _[_ Z537.8 _ -.|gO0 R13 -.9648 LSA 2603.6 NS_ 119.3 Ss_ 6._
_OE .B_3 _RA 1.2_05 _(3 .5473 FSP -2_!9 S(.d 2534.7 S_2 125.2 THA 9.72 EL] 1409.6 EL2 60.5 _,Lr" J2.77
AI_'_[V_L DATE MAY _ J969
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LAUNCH DaTE O(C 11 1968 FLIGHT TIME 150.00 ARRIVAL DATE MAY 10 1969
H[LIOCENTRIC CONIC
RL |47.29 LAL -.0(3
RP 108.55 LAP .45
RC 60.976 GL 18.98
PLANETOC[NTRZC CCNIC
C] 13.975 YHt. ).7_
LNO4 A2'NTH LNCH TTN[
85.41 0 41 21
94.59 I 57 47
1OO.00 3 53 0
100.00 I Z8 48
110.00 6 14 _/'
II0.0O 1 23 51
0ISTANCE 3435.408
LQ. 79.02 VL 27,633 GAL 4.Z8 AZL 87.47 PICA 169.77 SI4A 127.80 ECC .16944 Vl 30.248
LOP 148.80 VP 37.507 GAP -4.50 AZP 92.49 TAL 158.14 TAP 327.91RCA 106.15 V2 34.911
GP 8.11ZAk 52.79 ZAP _8.87 £TS 352.20 ZN[161.42 ET£ 14,56 ZA¢ 121.28 CLP -38.14
0LA 28.66 RAL 19.17 RAO 6567,6 VI[L 11.634 PTH 2.04 _IP 4.050 OPA 16.90 RAP 26.18 ECC 1.2300
L-I TIME [NJ I.AT |NJ LO_ JNJ RT AS( ]NJ A214TH |NJ TZME PO CST TIN INJ 2 LAT INJ 2 LONG
3577.97 -21.79 137.11 242.19 70.91 1 40 59 2978.0 -24.19 129.23
3330.44 -21.77 118.97 2A2.19 70.90 2 53 17 2730.4 -24.18 111.10
2939.75 -27.J9 93.35 243.90 77.08 4 42 20 2359.8 -28.70 84.87
3423.89 -16,56 123.E0 239.94 64.76 2 25 32 1823,9 -19.83 J16.)3
2516.93 -33,81 _0.97 245.13 84.66 6 56 24 1916.9 -34.18 51.73




oIIrlrrRENTIAL CORR[CTICNS NI0-_ £XECUTXON ,tCCURACY
TD£ -.7423 TRA-I .1766 TC3 .5344 BAU ,1116 JET 1362.6 SGR 593.11 JE3 974.1
ROC -.22_0 RRA -.2442 RC3 .2668 FAU .09963 RRT .9668 RRr -.9935 RTF -.9628
Ir0_ 3.8695 FRA 4,8118 FC3-6.172_ BSP 8167 _ 2485.5 RL_ -.1312 R13 -._2
B0[ .7789 BRA 1.2016 6C5 ,5973 FSP -L_J JEt 1451,0 _ 147,6 _ 13.60
LAUNO_ DATE OEC 11 1968 IrLZGHT TIME |52.00
HIE_LIOCIrNTRIC C(_IIC OISTANCI[ 401.930
RL J47,29 LAL -.00 _ 79.01 VL 17.667 GAL 4.111 AZL 117.87 HI_ 172.95 _ 128.03 ECC .16686
RP IO8.58 LAP ._ _ Z51.9(g VP 37.511 GAP -4.01 AZP 98.11 TAL |56,16 TAP 331 .Z'Z RCA 106.67
RC 63.000 GL. J6.48 6P 12.33 ZAL 52,17 ZAP 43.18 ITS 348.91 ZNE 160,97 ETr 18._ ZAC 119.26
PLAH[ T_ENTR I C CCNZC
C3 13.109 _t. 3.62J OLA 26.32 RAt. ZO.J9 RA0 6567.5 VEL 11.597 PTH 2.03 VHP 3.878 OPA 20.61
LNCH AZNTH I.NC.H TIN[ L.-! TJME ZNJ LAT XNJ _ INJ RT A:!K: INJ AZNTH INJ T|ME PO CST TIN
gO.OO 2 56 51 3134.18 -16._9 J06.09 243.30 80.79 3 49 6 1534.2
90.0O 23 46 24 3746.33 o|4.0_ |46.|J 239.1J 65.16 14 48 50 3146.3
100.00 4 4_ 10 Z77_.56 -_.17 80._ _43.66 83.64 5 33 L:'9 Z178.6
10O.00 0 41 42 3_77.18 -11.91 |3_._0 _J_l.0_ 6_.38 1 42 ZO 1977.2
110.0O 6 45 46 1407.50 -34.18 S_.45 144.00 89.69 ? 25 53 1807.5
110.00 I O 36 352J .GO -7.67 1_5,B1 _.49 56.5g I 59 17 29_1.0
O_IrlrERI[NTIAL CORRI[CT_ONS NIO-C(XJIq_ E_CUTIOI ACOURACv
TD( -.6477 TRA-J.JO_ TC3 .5_0_ _ .1135 JET _'J4_.| _ 808.9 JE3 1060.4
R0( -.3OO7 RRA -.37_1 RC3 .4746 {rail ,J07_ RRT ._N_) _ -._7 R_ r -,_610
It0(: 3.8334 FRA 5.EI'SS FC_k-7.J_O_ BSP _O94 _ _40_.3 R_ -._3 R13 -.9699
BO( .7141 _A 1.1(14ti B(3 .7045 F_P -3J9_ JEI _HI_.7 _ 114.8 TNA 21.18
ORBIT OETE/;_4INATION ACCURACY'
ST 1294.0 SR 383.8 SS 2255.8
CRT .9877 CRS .9981CST .9955
LS& 2626.3 MS& 111.7 SS& 5.0
ELI 1348.5 EI.2 57.5 ALF 16.36
ARRIVAL OATE MAY 12 1959
IN(: 2.1330 vJ 30.248
APO 149.39 v2 34.900
rTC 158.14 CLP -41.72
RAP 24.01 [CC 1.2157








ST 1180.5 SR 516.3 SS L=_47.9
CRY ,99_7 CRS .9995 CST .9939
LS& 2589.2 NS& 97.6 8S& 3.8
ELI 1287.2 EI._ 57.1ALF 23.52
LAUN(:f 0ATE DEC 11 1968 FLJGHT TIME |54.00 ARRIVAL OATE NAY 14 1969
I_L|(X:ENTRIC CONIC
RL 147.29 LAL -oo0 LOL 79.02 VL
RP 108.62 LAP .07 LOP 253.15 VP
RC 65.076 GL 8.76 OP 22.88 7AL
PLAN[TOC[NTRI( CONIC
C3 11.914 VHL 3.452 0LA 19,17 RAL
LNCH AZMTH LNCH TIME L-| TIME
90.0O 4 54 57 2741.52
go.o0 ZZ 13 37 40g_.25
100.0(3 6 28 8 2441 .O2
1O0.0O 23 23 7 3873._
I10.00 8 2 1 2147.32
110.0O 0 9 40 3740.45
OIFF[RI[NTIAL _ORR_CTICN_
TO( -.9016 TRA-I.O4_ TC3
ROE -.4117 RRA -.7NM
FO( 3.0206 FRA 5.5756
80( .6489 BRA 1.2716
_._UNC_ OAr[ O(C lI I_W_
H[L|OC[NTRIC CCNI_
RL 147.19 LAL -.00
RP 10_.65 LAP -.11
R_ 67.1/M 0L -_0.97
PLAN[TOC[NTR|C CONIC
C3 33.795 VHt. 5._13
LNCH AZNTH L.NO,i TIME
64.50 11 56 35
115.50 17 57 2
64.50 11 56 35
115.flO 17 57 2
64.S0 11 5_ 35
11_.50 17 97 2
.4933 _ .1805
• C3 1.0_O5 F_J .10_33
FC3-7.8719 BSP flt_5
EC3 1.1335 FSP -_ZZS
DISTANCE 408.429
27.696 0AL 4.10 AZL 88.91HCA 176.13 SMA 128.23 ECC .16460 ZNC 1,0896 VI 30.248
97.533 GAP -3.53 AZP 91.09 TAL 158.37 TAP 334.50 RCA 107.12 APO 149.34 V2 34.889
_0.90 ZaP 49.69 (TS 341.51 ZA( 155.10 ErE 52.68 ZAC 114.11 (TC 153.73 CLP -45.40
23.36 RA0 6567.5 V[L 11.546 PTH 2.02 VHP 3.877 0PA 29.97 RAP 18.59 ICe 1.1961
|NJ LAT INJ _ |NJ RT AS(: |NJ AZNTH INJ TIME 110 CST TIN INJ 2 LAT INJ Z LONG
-27.92 77,57 24_.73 94.93 5 40 39 2141.5 -26.94 69,0_
-3.24 1_.30 Z37.51 61.85 23 21 56 3498.3 -6.98 159.62
-19.20 _5.31 242.59 9_.7| 7 8 49 1841.0 -27,96 4G.73
-2.12 149.19 256.B9 60.18 24 27 41 3274.0 -6.07 142.6_
-32.45 3_.41 Z41.98 101.39 8 37 48 1547.3 -30.54 23.71
.67 137.3_ 235.15 55.82 I 12 1 3140.4 -3.81 131.12
MIO-(OJI_ [X[OJT|OI ACCURACY ORBIT OETERMINATION ACCURACY
JET _Odi.Z _ 1_7.0 JE3 10_0,6 ST 997.7 SR 786.8 SS 1947.7
• _9_ _" -._9_1RTF -.9570 CRT .9977 ORS .9999 CST .9984
S_1610.3 RL_J -.JB_ RI3 -.9_31 kS& 23_4.9 MS& 52.7 SS& 3.5
JEJ 2_!5,J JE_ M1.9 THA 38.30 ELI J269,9 EL Z 41.8 ALr 38.24
FLI_44T TZi_ 156o00 _IVAk OATE NAY 16 1969
O|ST/m_E 414.H_
LOL 79.02 VL 17.71"4 6At. 4.03 _ l_.40t_,t 179.30 JeA_ 1_.41 [CO .16268 INC 9.4119 V1 30.248
LO _ 2_1.33 VP 37.841 GAP -3.07 AZP 80._0 TN. 156.43 TAP 337.73 RCA I07,32 APO 149.30 v2 34.878
GP 71.57 7AL M.34 7AP 75.4S ITS 3|6.73 ZA( 109._g [TIE ?0.38 7AC 89.18 ETC 140.64 CLP -37.38
0 IFIrER_NT|AI,. COQI_CTIGNS
TO( -.341t TRA-I .5930 TC3 ._314 BAU .4_
ROll .4673 RRA-2.J!Igl RC3 .90_ ri4J .O_
FO( -.2_81 FRA 2.164_! FC3 -.6579 8.4P 111693
I_ .57_1 9RA 3.2734 8(:3 .9357 FSP "lOi_
OLA -37.39R.44. 44.O_ RN) 65_.3
L-I TINE INJ I,,_T |NJ _ ZNJ liT _ INJ A_MTH |NJ TINI[
1589.40 ZJ.05 1_.74 _3.YO 1fl.64 12 Z3 4
5742.21 21.07 lr/_.o_ _3.7_ 1_1.63 19 37. 45
1569.40 21.0_ 17.74 1_3,_1 J_1*64 1_ E3 4
5742.21 Zl.07 _I0.03 IM3,7_ 1_1.63 19 3Z 45
1569.40 21.05 17.74 _3.711 1_1.64 16 23 4
574_._1 Zl.07 LrTO,O_ 1_3o?_ 1_1,63 19 32 45
NI_ [I_ourrIoN_:CUR4CY
KT_$.g _ 3?J_.S SG3 24E.3
12.457 PTH _._5 144P 9.74_ OPA 69.41 RAP 326.44 ECC 1.5562








ST 681.9 M !159.9 58 641.1
., 7. : CR, CR,9938 ,7294_4_._ _13 -. LS& 1400.9 NS& _0e.7 ss& .3
JEI 420_.4 _ 579,3 THA 6_.24 ELI 1246.9 El._ _06.5 ALF 66.37
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LAUNC_ OAT[ O[C ]1 J968
_LIO(LrNTRIC C(_II C
RL 147.Z0 LAL -.00
RP 108.M LAP -.30
RC _P.360 GL 43.06
PLANI_ T(X:i[NTR I C CCN|C
C_ 23.410 _ 4.838
U¢_ A_TH _ TIM[
41.23 19 54 59
132.77 4 20 J6
47.23 19 54 59
132.?? 4 _0 16
47.23 19 54 59
132.77 4 20 16
LOL 19.02 Yr.
LOP 261 .SO VP
GP -_.22 ZAL
0LA 49.1'4 RAL







0 ZFFrRI[NT IAL _(T|ONS
70( o.98M 7RA o.?IS! TC3 .liO"Z _ .ZIM
RO( 1.86?4 mA .6_Je R<:3 -.6936 F_U.* .08610
FOIl d.4(H)4 FRA 3.2404 FC3-3.1840 _P 9324
I_U_._ OAT[ 0£C II lg_
H_L |OClrNTRI¢ COLIC
FLIGHT TIN[ |58.00 ARR|VAL 0ATE
0ISTANC[ 42|.375
Z7.744 GAL 3.97 AZL 83.04 Y_A J82,50 SMA |_8.56 ECC .16099 INC 6.9533
37.549 GAP -2,_ AZP _.95 TAL 158.5| TAP 34|.01 RCA 107.B6 APO 149.26
64.05 ZAP 6] ,49 [TS Z6.32 ZA£ 139.81 [TE 291.08 ZAC |24.34 ETC 190.43
| ,63 P-A0 6_J8,0 I/[L |_,03_ PTN 2,|5 VHP 3.952 0PA °;_4,90 RAP 41.56
ZNJ _ |NJ RT AS( IN! AZNTH |NJ TZM[
Z03._17 Z41.00 48.96 E| 7 I0
#4.20 ;_40.99 48.95 5 7 J3
84.20 240.99 48.95 5 7 13
203.57 241.00 48._ Z! 7 10
#4.20 240 .._ 48.95 5
NI0_ [I_L'*UTI_N ACCURACY
SGT 1762.3 SGR Zt_.Z .%3 1041.6
RRT -,9234 /_ ._Y3 R1T -.9_3
3|47.8 _ -,0_I RI3 .9958







PO C$T TIM IN! _ LATINJ 7 LCNG
373!.8 -_.Og 1_.52
2"_J 7.0 -_G.08 77.16
_J_._ - _6 .09 Jg_.52
2"217,0 -32.08 77.J6
3731.8 -36.O9 !g6._7
7 J3 L=_!7.0 -)6.08 77.16
ORBIT 0_T[I_AINATION ACCURACY
ST 123_.3 SR 2241.0 SS 347_.3
CRT -.9861_ (RS -.9999 CST .9887
LS_ 4313,4 NS_ 183.4 Ss_ !.3
ELl 2551,4 [L_ 176.3 ALF 118.63
ARRIval. 0ATE NAY EO 1969
0[ST_G[ 4Z?.Kffi
III. 147.Z|) LAL -.O0
lO_.'rZ I._P -.4g
PLAM[T_ENTRIC C_NIC
(_ !?.163 WiL 4.!43
421¢I"_ LNO_ TIN[
56.48 20 5_ I
!23.5_ 4 J5
• S.48 20 M J
!23._2 4 15
f_.48 20 M I
123.3Z 4 J! A6
79.02 vl. 21'.763 GAL _1._ AZL _S.04 HCA
r,_ -18.42 7_ 59.57 7AP _0._ ITS lif.M ZA(
IS_.6? _ 1_8.69 EC( .1896Z IN( 4.9556 Vl ]0.24_
I_l.]_ TAP _44._0 _:A 10_.15 APO 149.23 V2 54.8_8
1_7._ [TI[ 294.59 ZAC J22.04 ETC |76.89 Cl.P -59.16
OL_ 42,78 RAL 8.97 RAO _M7.7 VIII. II._l FrH 2.0_ _IP 3.ZEO OPA -9.49
L-I TIM[ IN./ !.AT IN! LO_ IN! RT AS( IN! A2tATH IN! TIM[ PO CST T_N
4171.68 -SO.O_ 187,I_ ZAO.ZS M.0I L_ 7 33 3_71.7
_.37 -_0.04 _.53 _40.24 _.00 5 2 56 _g.4
4|71 .M -_0,0_ I|?.M _40._ fil.0l 22 7 33 3571,7
bl_t)._? -_0.0_ 84.53 _0.24 ill.00 S 2 _ 22_9.4
417|._8 -_0.0_ |JT.M _40._5 _.OI 22 7 33 5571.7
0JlrF[RI[NT|AL (J_(TION_ M_[O-'_01_J( £_OJTI_N ACCURACY
T0i[ -._|_ 7gA *.614_ T(3 .0_S0 &tU .I3_7 JIlT 134_|,J _,R j44_,4 SG3 J4_.?
RO[ .?9'_ _A .431j lh_3 -,S74_ lr_J ,IM3S _ o.M? _1 r ,_R1T -.SO_?
F_ 9.09_6 FR4 3.4#49 F¢3-6,91_S _ 8381 _ 1M5,3 RL_ -.I#6S RI3 .MI9
80( .9458 MA .7607 _3 .S785 FSP -4fL_J) 5_1 Jgi._J).5 _ 467.4 THA J33.0_
RAP 3! .97 ECC J .28,_5








ST 793._ SR JIZ3.4 S! 3649,5
C.RT -.9725 (.R_:._997 CST .g?76
LSA )896.4 NSA J66.9 SSA 7.0
ELI |_6.8 EL_ 15!.7 ALl r 124.97
LAUNCH OAT[ 0EC 11 19C_
H_LIOCENTRIC CONIC
RL 147.29 LAL -.DO
RP 101_.14 LAP -.67
RC 73.792 GL 32.40
PLAM[TOCENTRIC CONIC
C3 15.673 _ 3.959
LJ_J_ A2XTH LN(H TIM[
59.99 21 21J_
1Z0.01 4 8 SO
59.99 21 21 18
|ZO.0I 4 8 _O
59.9e zl _1 18
1_0.01 4 8 50
FLIGHT TIM[ 162.00 ARRIVAL DATE NAV 22 1969
0ISTANCE 434.222
l-OL 79,02 VL 27.779 GAL 5._9 AZL 86.$1N(A |B_.84 gIA 12B._ [CO .15832 IN( 4.3900 vJ 30.248
LOP 267.84 VP 37.556 GAP o_,7_ ATP _4,34 TAL |58.52 TAP 347.37 RCA 108.58 APO !d9._2 VE 34._48
GP -12.53 7AL 58.23 7AP 65.00 ITS 8.07 ZA[ 164.77 ET[ 291.35 7AC 119.95 [TC !72.77 CLP -64.34
OLA _K3.33 RAL 11.O;_ RAO 6_7.6 V_L J1.707 PTH 2.06 V_P 3.052 0PA -4.86 RAP _7.8l ECC !.2580
L-I TIM[ IN! L_T IN! _ IN! RT AS( IN! A_TH IN! TIM[ PO (ST TIN IN! 2 LAT |NJ Z LONG
4109.29 °29.22 181._1_ 239.83 60.86 22 29 48 3509.3 -32.86 173.78
_SO.3! -29.21 65,76 239.82 _0.85 4 56 20 2250.3 -32.85 77._6
4!00._0 -Z_._ J_| .(_ Z_._3 _0.86 22 29 48 38O9.3 -32.86 173.78
RBSO._I -_).2| 8_.76 _.8_. _0.85 4 56 20 2250.3 o3_.85 77.86
4!09.Z9 -Z9.22 lSl .M Z39,83 60.86 2_ 29 48 3509.3 -32.86 173.78
28"}0.31 -Zg.Z! 85.76 _J9.82 (0.85 4 56 20 2250.3 -32.85 77.86
OIFFE_ENTIAL G:IRR[CTICN.q NIO--C_UR_J_ [X[CUTIQq ACCURACY'
TO( -.286_ TRA--.4_ TC3 -.0780 BAU .O_Z _T IOl_.I _ 1037.3 .%3 |688,4
RO£ .5349 RRA .3|35 R_3 -.44_ FAU .|5975 NRT -.1073 _F' ._ RIT -.836O
F01[ 9.3331 FRA 6.4649 FC3-8.8_SO BSP 4_49 _ 1449,3 RL_ -._51 RI3 .9648
_0[ .EOM MA ._T_7 1_3 _4403 F_P -SZI? g_| 1377.8 SC,Z 449,7 TiM |_1.|3
LAUNO_ OAT[ 0£C !I 1968 FLIGHT TIM[ 164.00
P_LIO_I[NTRIC COMIC 0Z$TANC[ 4dOo6|4
Iq. 147._9 LAL -,DO LCL 79.0Z VL ZT.?gZ GAL 3.M AZL 8_,M PiCA 1_.0| _144 1_.89 FCC
RP 108.77 LAP -.86 _ Z?I,OI VP 37,5S$ GAP -|.2i) AZP _bl.03 TAL 1_8.48 TAP 36O.49 RCA
RC 76.053 GL ]0.97 GP --9._ 7#4. 57.56 ZM ) ?0.03 [T8 5._ ZA_ t68.68 ET[ 279.31 7AC
PL_E T_[NTRIC CCNI¢
C3 14._)_ _4L 3.8'/_ 0LA _.IZ RAL 12._ RA0 8_,7._ VIII.. 11.(_78 PIN _.0S WAP _.9Z6 0PA
ANTH LNO_ TIl( L-I T|I( INJ LAT IN./ _ INJ RT AS( ;NJ AZNTH INJ TIM[
61 .so Z_ 33 aO 40?_.M -1_.74 lhl._l J_Jg,_ 6_.23 22 41
sip.20 A 4 _S _4.0_ -_.I'_ M.l_ L'_.63 (R.ZI 4 _2 10
61 ._o El 33 40 ,10TS.M -1_.'t'4 178.64 _.M _Z.Z3 ZZ 41
118.20 4 4 Z_ J_864.08 -_.'/_ N,il_ Z3d).63 6Z._I 4 52 10
61.80 Z! 33 40 _OTS.M -I_.74 178.S4 _,_4 (_,23 22 4l
118.20 4 4 _$ IM6,J.0_ -Z8.7_ N.M _'J).63 6_,_1 4 52 10
0IFIrlE_NTIAL O31/_¢TIONS NI0-_I_R_[ [_EOJI"ICN ACCURAC_
TO( -.08|5 TRA -.33_O T(:3 -._43 _lU ,0_87 _k_T 686°9 _ 8_i),1 _I,G3 J8_.8
.4_¢O lIRA ,_4/10 K3 -.3!SO F_J ,17378 _RT *._r4_ _1 r .¢927 R1T -.6115
FO( 9.6064 FRa ?.l_l FC-10.03_7 _LgP 3_ SG8 IO_4.S _ -._ RI3 .9547
so( .4_7 MA .AIM _73 .4AL'_ F_ -Hg_ _I _.7 S_Z A_I.S T_ IE_.Zl
ORBIT OI[I"I[RNIKATION ACCURAC_
ST 498,4 SR 794,4 S! 3692.2
O?T -.9354 _RS -.9992 C$T .9486
LS_ 3806.| NS_ !60.3 SS_ 3.0
[l-I 925.6 [L2 151.3 ALF 121.34
ARrIVAl- OAT[ MAY 24 1969
.15768 INC 4.12!2 V! _0._48
108.37 APO 149.2_ V8 34.839
J!7.Z9 _TC 170.8£ CLP -69.73
-3.07 RAP 24.63 [CO J.2468






.I -3_.Ig 7e .67
CRSIT O[TERM_N_TION _CCL_C_
ST 228.0 SR 6_0.7 55 3738.3
CRT °,70|4 CRS -.9_83 C$T .7417
l-_ 3798.1 NSA 157._ SSA 4.0
IrL! 67l .2 [71.2 157.5 ALF 104.63
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A.AUNCH DATE DEC I! 1968 F'L|G_4T TIM[ 164_.{_10 ARRIVAL DATE NAY 26 1969
J.I[LZOC[NTRI¢ COLIC O|STAN¢( 446.984
Jet. 14T.Z9 t.XL -.OOL_t. 79.02 VL 27.002 GAL 3.87 AZL 86.04 NCA 195.J8 S**A 128.96 (CC .15709
RIP 10_1.S0 L_P -1.04 LCP Z74.17 VP 37.S_ GAP -.87 AZP 93.83 TAL 158.40 TAP 353,58 RCA I08.?0
RC 78.340 GL 30.10 GP °7.87 ZAL 57.11 ZkP 75.45 ITS 3.91 7Al[ 170.49 ETE ZS?.43 ZAC 114.61
PLANETOCENTRIC C.(_NI¢
C3 14.61i VIAL 3.BZ3 DLA 341.40 RAI. 12.68 RA0 6567,6 V_L 11.662 PTH 2.05 VHP 2J39 DPA -2.42
I.NO4 AZMTH LNCH TIE L-I T|I4[ |NJ i,.AT
6Z.gO 21 41 35 4054.65 *_.43
117.10 4 I 46 2873.56 -28.42
62.90 21 41 35 4054.65 -ZLS.43
117.10 4 J 46 2873.56 -_.42
62.90 Zl 41 35 ,1054.e5 -ZS.43
117.10 4 I 46 21173.56 -28.42
DIF¥ERENT|AL CORI_¢TIClq.q
T_[ .JZ4S ?IRA -,IT'_ T¢3 -,4823 _i_ .|1_
•3?35 NRa .ZO73 RC3 -.2921FAU .IB419
TOE 9.8266 FRA 7,61015 FC-IO.9|OZ _ Z455
8(:( .393T ORA .2P_ 8C.3 .5639 FSP -4_69




RAP 21.76 [CC 1.2405
|NJ I.CNG ZNJ RT AS(: |NJ A2MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
176.(R 239.62 63.0L 22 49 10 3454.7 o31.80 1f_!.65
87.23 239,61 63.00 4 49 39 L:_75.6 -31.79 79.26
176.6_ Z39.6Z 63.01 Z_ 49 t0 3454.7 -3i.80 168.65
87.Z3 _).61 63.00 4 49 39 L_73.6 o31.79 79.26
176._ 239.61 63.01 2"2 49 10 3454.7 -31._3 1_.65
87.25 239.61 63.00 4 49 39 2273.6 -31.79 79.26
N|D_ E_[¢UTIONACCURACY ORBIT 0E'rERMINATION ACCURACY
SGT 534.3 SGR 721.4 SG5 19_8.7 ST 212.8 52 572.3 $5 3768.5
RRT .1_64 RRF .g_3 RTF .0752 CRT .7593 CR8 °.9969 CST -.7D60
SGAB 897.7 Rt_ .2D87 R13 .9655 LSA M14.4 _ IS6.7 SSA 4.9




FLIGHT TIN[ IU.{30 ARRIVAL DATE MAY 28 1969
HEL|(X:ENTRIC COdlC 0iSTAN_ 45_.334
RL 147.19 LAL -.O0 _ ?9.OZ VL Z'/'._10 GAL 3.M AZl, 86.14 HC,A 198.35 _AA 119.02 ECC .15673 INC 3.8592
RP |O8.8_ LAP -1._I LOP 2T;'.)4 rIP _7,954 GAP -.46 aZP _3,6_ TAL |_8,28 TAP 35_.6_ Red |08.80 APO J4_.24
RC _O.651 Gt. 29.49 GP -6.67 ZAL S_.T3 ZaP 8|.09 ITS 2.?? ZA[ 169.c_ ETE 23_.27 ZAC 111 ._8 ETC J69.D3
Pi.AMETOCENTRI¢ C.(_iIC
C3 ld.394 W dL 3.'/_ _ 37.93 RAt. |3._| _ _507.6 _ I|._SZ PTH 2'OS WAP 2.783 OPA °2.36 RAP |_.96 ECC 1.2369
LNCH AZNTI.f L.NO4 TiME L-i TINE |NJ LAY |NJ _ _NJ fit A_ _NJ AZMTH INJ TIN[ luO CST TIN INJ 2 LAT INJ 2 LONG
63.64 _J 47 Z'J 4040.65 °_.21 11_.34 _.7_ 63.52 L_Z 54 _3 3440,7 -31.52 16_.35
116,_ 4 0 |4 2880.1_' -_._0 BT.?0 239.?_ 6_.51 4 d8 J5 L_BO.B -3J,51 79.7J
63.64 2| 47 _ dOdO.65 -_,21 ]75,34 _.7_ 63.52 L=_ 54 43 _440.7 -31.52 167.35
t$.64 _1 47 _J 4040.65 -Z_.2I 175,34 _19.7_ 63,52 _ 54 43 3440.7 -31,52 J67.35
116.36 4 O 14 _180.77 -28._0 e?.?O _J9.76 6_.5| 4 48 15 2250._ -31.51 79.71
DiFfEReNTiAL ¢.CI_R_CT|CId_ NiO-COUI_ [_t)TfOd ACCt_ACY (]q_XT (_E:_I[RM_NAT|ON ACCURACY
TOE ,3_i[5 TRA -.00_7 TC3 -,?_d_ _ .1470 _T _4_,? _ (_40.6 _3 1_)4.5 _T S05.4 _R 52_,2 SS 3771.2
•3_ _a .11_5 11¢3 -.2Alg FmJ .19146 lit .744_ IIIIF .97S9 RTF ._? CRT .9?95 CRS -.9950 CST -.9547
F0t[ 9.9335 FNA 7,9467 F¢-11.515¢ l_P I963 SG_ g_3,$ _ .4_3_ R13 .8745 LSA 383?.4 NSA 157.0 SSA 5.8




LAUNCH DATE DEC 11 1968 FLIGHT Till[ f'rO.O0 ARRIVAL DATE MAY 30 1969
H[LIOCENTR|C CCl',llC 01STANCE 459.662
RL 14T.29 LAL -.00 LOL 79.02 VL 27.815 GAL 3.91AZL _.22 l,_A Z01.52 SMA 129.05 ECC .15661 IN(: 3.7849 Vl 3_.248
RiP 1_8.84 LAP -1.39 LOP 2_10.50 VP _7.554 GAP -,O3 ATP 93.5_ TAL 158.1J TAP 3_9._4 RCA JOB.B4 APO J49.26 V2 34.8J6
RC 82._N_1GL 29.00 GP -5.78 ZAL 56._ ZAP _.8| ETS 1._0 7N[ 167.62 ET[ 213.70 7AC JO.l? ETC 168.50 CLP -86.79
PLAN[T(XENTRIC C_N|C
C3 J4.275 VIAL _77_ DL3 37.5_ RAL J_,7J RiO 6567°6 V[L 11o647 PTH 2,04 WAP 2,75_ DPA -_.61 RAP 16.23 [CC J.7349
LNCH A214TH LNCH T|ME L-! TiN[ ZNJ LAT _NJ LONG INJ RT ASA_ INJ AZ)iTH INJ T_ME PO CST TIN INJ 2 LAT INJ 2 LONG
64.18 21 32 9 4030.76 -28.03 174.43 239.9? 63,66 L_ 59 19 34_0.8 -31.29 166.44
115.BZ 3 5gZ_ 28_6.99 -Z_.0I M.10 239,97 63,85 4 47 35 _87.0 -31.25 _K3;IJ
64.18 21 52 g 4030.76 -ZB.03 174.43 239.97 63.86 2259 Jg 34_.8 -31.29 166.44
115.82 3 59 Z_ 2886.S)9 -Z/_.OI _!.10 239.97 63.85 4 47 35 Z'Z87.0 -31._8 80.11
64.18 21 32 9 4030.76 -28.03 174.43 2_g.97 63.86 22 59 19 3430.8 -31.29 166.44
115.82 3 59 28 Z886.99 -_8.01 88,10 239.97 63.85 4 47 35 L)2_7.0 -31.28 80.11
OIFF[NI[NTIAL CORI_CTZCN,5 Ni0--c_taQ'_J_ [_(:UTI(_ ACCURACY ORBIT 0£TI[_|NATION ACCURACY
TO( .5466 TRA .1730 TC3 -.MZ9 BAU .1913 _GT 1_6J.Z SGR S79.S SG3 ZO_S.O ST 835.1SR 486.7 SS 3748.4
ROE: .3157 RRA .1516 RC3 -.1972 FAU .J941_0 IMT ._19_ W ._17 RTF .8913 C,qT .99_3 CRS -.99_5 CST -.9833
Y01[ 9.9141 FRA 8.1569 fC-11.fiO_4 8SP Z_36 _ 1297,$ I_ ._ RI3 .9192 LS_ 3867.8 MSA 158.0 SSA 6.5
BOlE .63|2 _RA .2_0"_ _3 1.00_5 F_ -_05 _1 1_76.7 _. 2_.7 THIA 2S.01 ELi _6._ EI.R 26,6 ALF _J0.21
LAUNCH DATE DEC i1 1_ FLIGHT TIME 1'J'_.00 ARkIVAL DATE JUN J 1969
PI[LIOCENTRZC C_N]C
RL 147.29 LAL -.OD
RP JO_.H L_P -1.56
R_ S_.3Z_ GL _.5_
PLAN[T_CENTRIC _..X_N|C
C3 14.233 _qAL 3.'r73
LNOCA,_tTH LNC,H TZMI_
64.61 Zl 56 Z'J
115.39 3 59 17
64._I 2J H L'3
115.39 3 59 17 211_.8J
64.61 2! M 13 aOL'J,6S
1J5.39 3 59 i7 _II_.BJ
OXFFERI[NTXAL C._RI_¢TI(_N_
TO( .7564 TRA ._557
ROE .Z_72 RRA .J_i)4
FOE 9.7170 FRA 8.igG7
8O£ .812? 8RA .31_5
0ZST_U,I¢I[ _65.gU
LOL 79.O_ VL Z?.819 GAL 3.94 aZL M._/' _ _O4.69 _1_ 129.08 [CO .15671 IN(: 3,_88 Vl 30.248
L.(3P 183.M VP 37.550 GAP .35 AZP 9_._J) TAL 157.9| TAP _.60 RCA 108.85 APO 149.30 V2 34.810
GP -5.0_ Z_l, 55.M ZAP _.SE £T$ 1._1 7J_ 1e_4.34 ['iT. L_"_.45 ZAC 106.51 (TC IC_.08 CLP -92.S3
Ot_ 37.31 PAL




feC3 -.JS_ F_/J .JSlSllJ
FC-II.910188P _)_6
OC3 J._557 FJP o659T
14.L_Z RAO 6_,7.6 VI[L 11.1_6 PT_ _.0_ VlAP Z,712 OPA -3.02 RAP 13.61 ECC 1.2342
fNJ L,04G fNJ fit AJ_ rNJ AZN11_ fNJ TrME PO CST TIN INJ 2 LAT ZNJ Z LONG
1_1_.7S _40.33 64.10 23 3 27 3423.6 -31.10 165.76
_.48 _ 64,09 4 47 X) Z_J2.8 -31.08 80.50
|_J,7_ _4_ 64.J0 23 3 Z7 3423.6 -31.J0 163.76
-t?._3 88.48 2_0.36 64.09 4 47 _0 2292._ -31,08 80.30
-tT.N I_J.TS _40.36 64.10 13 3 Z? 3423.6 -31.10 163,7_
-Lr/',_S M.48 _40.33 64.09 4 47 _0 _'_9_.S -3J.O8 80.30
Ml_ _(3,tY|Gq aCCURaCY (_IT _TIERMIIq_TION ACCURACY
9GT 163_.3 _rdt S_.$ _k_3 _014,3 ST 1167.1 SR 457.5 ss 3683.0
IIRT .K_O _ .94_0 RTIr .Nf_ _T .9_ CRS-.S_94 CST -.9912
Sr_ 17_S.? i_ ,|406 RJ3 .9521 LSA M87.2 MSA 159.1 8SA 7.1
961 l?0S,0 S_ 191.0 TNa 16.g0 [LI 1253.5 EL2 8.8 _Lg 21.40
489
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNO, I OAT| OI[C 1| 19(_ FL|_T TIM| |?4.(X] ARR|VAL DATE JUN 3 1969
H[LIOCrNTRrC C(_IfC 0|STAN_[ 472.254
t_L 147.29 LAt. -.00 LOL 79.0?. VL ?.7.819 GAl. 3.99 AZL 86.$2 _ Z07.85 S_ 17.9.08 [CC .15703 v! 30.Z4S
pip 108.86 LAP -| .77. L,OP ?.86.8?. VP 3?.545 GAP .1'5 AZP 93.?.6 TAt. |87.67 TAP 5.5?. RCA J08.81 V| 34.804
RC 81'._1 Cd. _.J9 GP -4._0 ZAL 53._,ZAP _o|4 _T8 ,65 Z_ |_0.7| ETir |_.67. ZAC |05°99 CLP o98.16
PLANE TOC(NTRIC COM|C
C3 14.?.56 VNL 3.Tr6 0LA 37.09 reAL |4.71 RA0 6_7.6 _[L 11.647 PTN ?..04 Vf,,IP ?..774 0PA -3.51 RAP ilol5 [CC 1.2346
iNCH AZ14TH LNCH T|14[ L-| TIN| |NJ LAT IN| _ IN| RT AS(: [NJ AZNTH [NJ TZN[ I_O CST TIN IN| 2 LAT XNJ 2 LONG
64.90 22 0 _ dO|lloSO -27.69 11_.24 240.81 $4.?.? 23 ? 24 34|8.5 -30.91 165.26
115.02 3 59 34 _H_.86 -_.M M.S7 Z40.Jl 64.Z6 4 47 53 2298.7 -_.90 80.59
64.98 22 0 Z$ 4011.50 ._r?._ |_.Z4 Z40.#1 M.Z7 23 7 ?.4 3418_5 -30.91 165.26
115,02 .5 59 34 Z_NI,86 -27.418 MJ? 24OJ| M,Z6 4 47 53 2298.7 -30.90 80.89
64.98 22 O M dO||,gO -'Lr/'.69 |73.24 240.8| 64.27 ?..5 1' ?.4 34|8.5 -30.91 165.26




O IIrFirJ_NT |AL COm[CT|Otl
TO( .9807 TRA .551N) TC3-i ,_ _AU ._II0
_mC_NmZC _.,cmlc OIIT,II,K_ 41'll.Sll)
• ,. 147._ l.AL -.00 l.Ct. I'_.OZ q. IrPolllll _ 4.011 _ N._19 HCA _IJ.0Z _ JZg.08 [CC .|5756
RP J0_.gO l.AP -| ,_ _ _,_ VP 37,_0 GAP |,|4 _ _,1.5 TAL 1_7o_ TAP _._ RC.A |08.1'4
Ph: g0.04_5 GL Z'/'.lJ| GP -,1o0| ZAt. 5_.tt -,,YAP ll_o|l' gT$ 0_0 2A[ 157.f_ [1'1£ |_)l ._7 ZAC i01.67
PLAN[TOC[NTR| ¢ COl|¢ ................
C3 14.3H Vl4L .5,?11_ O_l M.B9 _ ll._J IAO 1517.1 V[L J|,ISO PTH 2.03 # 2.819 0PA -4.01
INCH AZNTH LJ¢O4 TIN[ I.-! Tit( |NJ 1.AT |NJ _ IN,/ RT AK IN,/ AZNTH IN| T/J( PO CST t_[N
85._O 22 4 22 4OI4.70 -t_.t l?l.IM _41.41 64.40 23 |l 24 3414.1'
!14.7'0 4 O |_ _04,Sr_ -_r_,_lO l_,l _.41,41 M,_r_ 4 48 .51' 2304.9
85._0 22 4 _D 4014.70 -_._ J_J4 241.41 64.40 23 11 24 _414,1'
114.70 4 0 l_ _'_i04,9_1 -_T._ _.l _l,4l M._/) 4 40 31' 2304,9
85'_0 _ 4 _ 4014.70 -_t;_ |1_,_4 141,41 64,40 23 lJ 24 3414,7
114,70 4 O If ?.SO4,t}.5 -I_,SO N,_ _41,4| 64._J) 4 48 31' 2304.9
0|lrlrirR[NYZAL C_NI_¢T|CN_ NI_ Lr_¢IJTICN _CCURACY
J.IBS8 _ .'/_rT _ 1,787_ FIP -_,q_S _iGJ L_|i.4 _ _O.I THA t.85
MIr0-,C_ [I[(UTI_N ACCURACY : CR_IT 0rTERN|NATZCN ACCURACY'
JIC,'I' l_||S,_ _ 4_5.7 SG3 J973.6 ST 14_0.4 S_ 433.8 SS Y_O(].8
.dPlT4 _ .t)|5_ RIF .SN$?8 CRT .991'9 C_8 -.9856 CST -.9943
......._|_.t m ,o,_s ._ _ L.s,i .5_!?i_ _ |_.6 s__..... _.8
d_j 2i!_,0 _++ jI_,_-11_ 1+._ EL| |552.0 £L.Z 27.3 £Cr |6.20
FLIGHT TIN[ J'_.O0 ARRIVAL OAT[ JUN 5 1969
IN(: 3,649_ V| _0._48
APO 149.4| V?. 34.799
rTC 167.46 CLP--|03.60
RAP 8.86 £CC | ._59








8T 1794.8 8R 4J3,0 $8 3489.4
CAT .9944 CRS -.9808 CST -.9959
L_kt 3947.,3 NS_ 16?.,J $SA 8.3
[LI JB4J.?. IrL_ 47..7 ALF 12.90
L4UNC_ DAT[ 0[C II 19_8 FLIr,_IT TIN[ |78,00 _RR|VkL 0A1£ JUN 7 1969
N[LIOCEMTRIC CONIC 018TANC[ 484.1'_
141.29 LAL -.00 I.Q. 1'9.07. VL 21'.818 GAl. 4.13 AZL 86.38 HC4 ?.14.18 MA 129.06 ECC .15851 IN(; 3.6197 Vl 30._48
RP iO8.91 LAP -2.08 LOP ?.93.15 VP 37.534 GAP 1.53 AZP 93.00 TAL 151'.05 TAP 11._5 RCA 108.65 AFt) |49.49 V2 54.795
R(: 9Z.449 GL ?.1'.47. GP -3.59 ZAl. 84,6| 2AP 10_.76 [T8 359.83 Z_ 153.42 [T[ 188,34 ZAC 99.60 rTC |67,22 CLP-108.80
PLAN| TOCIrNTRI C C(:N| C
(:3 14.459 W4L _.8Od 0L_ _.1'0 RAL 18,99 RA0 6_7,6 V_L |1.636 71_ Z.05 _ ?.._50PA -4.47 RAP 6,83 [CC 1.238t
LNO_ A_I4TH LNCH TIN| L-! TIN| INJ LAI' |NJ _ [NJ RT AS(: |NJ AZNTH INJ TiN| PO CST TIN INJ 2 LAT |NJ 2 LONG
65.61 22 8 3_ 4012.03 -?.7.33 1"_.57. ?.4_.17. 64.48 73 |5 30 34|?..0 -30.57. 164.56
1|4.39 4 1 9 ?.91|.1'| -?.7.31 89.73 24242 64.47 4 49 41 Z3IJ.1' -50.51 81.76
65.61 22 8 38 dlO]?.,0`5 -27..5.5 172.37. ?.4?.,lZ .64.48 ?.3 IS 30 3417.,0 -30,52 164.56
114.39 4 ! 9 29|1.?| -27.31 89.73 ?.47..12 64.47 4 4d) 41 ?.511.1' -30.51 81.76
8S.6| 22 8 3_ 4017..05 -?.7.33 l'/_._ ?.42.|2 64.48 ?.3 |5 30 3412,0 --50.59 164.56
114.39 4 | 9 2911.71 -21'.3J Bg.'_ ?.42.lZ 64.47 4 49 41 ?.311.7 -_0.5! 81.76
oIIrlrER[NT|4L CORII_CTICNS N|O-COUR_ [}_CUTIOI ACCURACY
TO[ 1.3852 TRA .g(X_ TC3-J .98E3 ig,tU ._843 _GT 30.5| .Z 8GR 4|8.6 8G3 1808.9
RO[ .28|0 RR4 .0738 RC3 -.0493 !rAu .|?772 _ .8527 _ ,8_$4 RTF' .9837. CRT .98_ CR8 -.91'51
FO_[ 8.4705 _'RA 7.7154 FC-JO,6_dO _ BSJ5 _ _0.O R_J -.0122 RJ3 .9832 l.SA 3_5.3 NSA |63.6
80( 1.3604 BRA .9037. BC3 1._ FSP -6137 _G| 3032.3 _ 217.2 THA 6.75 ELI ?.111.3 [:1.2 55.4
_AUN(_ OAT[ 0(C J! 19_8 FI.JGHT TIN| 180.00 ARRIVAL OATE
r I.(LIOCI[NTRIC C.CN|C O|STANI_ 410._4
RL |47.Z_ LAL -.00 l.¢X. 79.2 VI. ZT.til GAl. 4,_ AZL 86.41 i.r..A ?.11'.34 s_i 17.9.03 [co .15926 IN(: 3.5945
RP 10_.92 LAP -Z.18 LOP 296.3| VP 31',_7 GAP. 1.9| AZ_P g_._N_ TAt. |_.67 TAP t4.O2 RCA 108.48 APO 149.57
RC 94.840 GL ?.1'.O_ GP -`5.23 ZAL 64.07 ZAP 1|.5,17 ITS 3_9.64 241[ 150.01 ire 186.26 ZAC 97.81 irTC 167.03
PLANI[ T(_IrNTRZ C COI|C
C3 14.654 VI_ 3.828 0LA 3_1_,52 RAL 16._8 RAO 68_7.6 VI[L ]J,l_4 PTH 2.O_ VHP 2,9700PA -4,81' RAP 5.08
LNCH 4_TH iNCH TIN| L-| T|N[ ZNJ LAT |NJ _ |NJ RT A8_ |NJ A_ITH JNJ TIN| PO C$T T|N IN| _ LAT
85,_0 22 12 _ _10.21 -L_.IZ J_.L_ 242.95 64.54 23 19 48 34J0.7 o50.31
Ill.10 4 2 Z| 29|45,|6 -Z'/'.IJ g0.22 _42.94 64,53 4 5] 0 2519.2 -30.30
65.90 22 lZ S_ 4OID.2l .-27.12 J?_,L_ 242,_ 64.54 23 19 48 3410.2 -30.5|
||4.10 4 2 21 _i)19.16 -_7,11 g0.22 £42.94 64,53 4 51 0 2319.2 -50.30
65.gO 22 12 50 4010,21 -_T.I_ II_.IN_ _4_._HI 64.54 2`5 19 48 34|0.2 -50.3J
1|4.10 4 ?. 2| 29|9,|6 -27,|| g0.22 24_._1 64.53 4 51 0 2319.?. -)0.30
OJFFf.A[NTIAL _i_R[¢Tl(_.q NIO--¢_(XJR_ [_¢UT|OI ACCURACY
TO[ 1.502/_ I"RA 1.0748 T¢3-2.J_3 _ ,4_ dl_T 3447._ _ _P4./) SG3 170_.4
.2537 _A .0378 R¢3 -.0184 FAU .167_ ART ,IC_tP _ .7111_ RI'F .9863
F'Oir 1'.9171 IrRA 1'.do'r? FC3-_.9003 UP 5948 _ 346P.7 R_ -.O_|S RJ3 .981R
80( 1.57._ M_ 1.01'64 _:.5 ?..19LqS IrsP -S_IO S_I 346J .8 Sr,,Z 234.4_T_ 5.28
OREIT ET[I_tIK/TJON ACCURACY

















ST ?.328.3 SR 381.1 55 37.?.1.3
CRT .9843 C.R$ -.9C_5 CST o.99T;?
LSA _9.S HSA 165.1 SSA 9.2
irL| 2`588.4 (_L_ 66.4 ALF 9.16
4_0
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)
LAUNO_ DATE DEC !1 1968
HEL |(X:I[NTRIE C_ql¢
_- 147.29 LAL -.(30
_P 108.93 LAP "Z.3Z
RC 97.Z-_ GL 26.60
PLAN( TOC[NTRIC C(_i| C
C3 14.891 _4L 3.859
Lf_H AZNTH LNCH TIN[
66.20 _ 17 33
113.80 4 3 46
_S.ZO ZZ 17 35
113,80 4 3, 46
113.80 4 $ 46
FLI(d4T TIN[ 182.00 ARRIVAL OAT[ JUN 11 1969
OI $ TANL"i[ 492,185
LOL 79,01 VL Z7,10S GAL 4.33 A_Pl.. M,43 HCA 120,50 _ 1_,98 £CC ,15042 IN(: 3.572? Vl 30.248
LOP Z_.47 VP 3?.SZ0 GAP Z._O AZP 9_._ I"AL 156.26 TAP 16.76 RCA 108.29 APO 149.68 V2 34.788
5P -E,9J 7AL 53.41 ZAP 1J#._ £TS 359.30 ZAl[ 146o#4 ETr J84.74 7A( 96,34 [TC J66,B7 CLP-JJB.32
OLA _.35 RAt. |.T.43 RAO 6_r_?.6 _[I. 1|,$T4 PTH 2.05 1/HP 3,07) 0PA -5,18 RAP 3.63 Ice 1.24_1
L-| TZN[ |NJ LAT INJ _ ZNJ RT AS( _NJ A2_TH |NJ T|NE PO (ST TIN fNJ _ LAT ZNJ 2 LONG
4009.11 -_qi.a9 1"_.05 243.B8 64,5T 23 24 22 3409.1 -30.08 164.12
2927,4| -16,6111 gO.'/_ 243,8? 64,56 4 52 54 1327,4 -30 .O? 62.83
400_.11 -'N,I_ 1"/'Z,06 245,8_ 64,5? 23 24 22 _109.1 -30.08 164.12
ZgZT,41 -26,M 90,/3 243,117 64,_ 4 51 54 2327," -30,07 82.83
4009.11 -M.IH) 172.04 245.B8 64.S? 23 24 22 )409.1 -X).O8 164.12
ZZT.41 --'_.N gO.T6 243.11T 64.36 4 52 34 232?.4 -30.0? 82.83
OZFFI[M[NTIAL COIEII_C T IC:I_
TD_ 1,6551 TRA 1,2453 T¢3-2,3TIJ _ .4"_0
RO( .248Y tmA ._3t RC3 .OO_ FAU .1563T
to( 7.34113 rRA 7.06_r IrC3-9.0912 II.qP IJ_
J .6744 igR, l J .746J !1_3 2.3712 Irsp -3_O5
MI0_ [)E:CUTICN ACOJRACY CR01T DET£RN|N_TIC_I AC(URACv
_T 3_L_I._ e S_R 31_.II _k',3 1_18.4 ST 2553.7 SR 370.1 SS _0?6.9
RRT ,?445 _ .1'_18 RW .t_82 CRT ,9T81 _ -.9610 CST -.99?5
3_IT,_ Ii_ -,0_ R13 ._81 LS_ a01_.2 MSA 166.6 SSA 9.5
S_1 3_,| _1_ L_|.6 TNd 4._'Z ILl 2579.3 £L2 76.3 ALr 8.07
LAUNC_ DATE O(C 11 1968 FLIGHT TIN[ J84._0 ARRIVAL DATE JUN 13 1969
H[I. IOO[NTRIC CONIC
RL 147.Z9 LAL -.00
R( _.6M r,_ Z6.16
PLAN( ToCr.NTRI C COLIC
C3 15,180 _ 3.1196
LNO4 A214TH U404 TIN[
113.N3 4 5 ZZ
113.50 4 5
113.50 4 _ 2_
0IST_C[ _03.364
lot. T9.O2 Vt, ZY.I_i_ _ 4.43 _ 8_ 43 HCA 1_3.6T _ 1_.93 [CO .16179 INC 3.5536 Vl 30.248
X_.63 VP 3T.31_ _P _.M _1 s 91_.$T TAt. 155.80 rAP 19.41 RCA I08.0? _ 149.79 V2 34.786
GP -'_.63 Z/It. 52.53 Z_ ll12.M [T/ _'_.Jl_ _ 143.93 [_ 183.E0 7,¢(: 95.17 _TC 166,73 CLP-IL=_'Z.62
Ot_ M.J? _ 111.24 P_0 M47,6 _. 11,(_16 PTN 2.06 W4P 3.191 0PA -5,39 RAP _.4B £CC I .2498
L-| TIME: INJ LAT |NJ _ INJ RT A_C _NJ AIq4TH INJ T_N[ PO CST T|N TNJ 2 LAT INJ 2 LONG
40_._ -"L_.63 1?1 ,ll_ _44._I_ _4._ _3 29 13 _M08.6 -29.83 163.97
L'9_,S? -tM.43 I)I,M £_1,Pl 64,5T 4 54 18 233_.6 -29.82 p3,45
40015._N$ "L_.(I,5 |TI._ _44._ 1t4,58 23 Z9 13 _408,6 -29.83 163.97
29NS,S? -¢q$.63 9J,3_ _944,91 64,3? 4 34 JB _336,6 -29.B2 83.45
400i_.56 -'Z_,$S ITI.IM _.44._ 64.Sll 23 _9 13 34011.6 °29.B3 163.97
ZM.ST -2_.63 91.M IM4.#I 64.57 4 54 18 233_.6 °29.1BZ 83.45
CR_IT _I_RNZN4TION ACCURACY
ST _153.9 SR 3_2,4 SS ?935.2
CRT .9T13 CRS -.95_O CST o.9977
LS4 403T.6 _SA 168.3 IS4 10.1
ELI 2776.3 £1._ 15.5 ALF ?.29
OI FIr[,_[NT,TAL G3q_q_CTIOI_
TO( 1.?9?0 TllA !.4141 TC$.-£.5110 _ .5107
_O( .7_2 R_A .0301 RC3 _346 F#4J .14403
to( 6.?_3 rRA 6.7_39 FC3_-_.E144 _ J24TI
• 80[ 1.81_ lIRA 1.4145 8(3 2,5163 FSP -51_3
8GT 41TII,IP _ M?,I _G3 14?3,_
RRT .MI3 In" ,6574 R1F .M93
_I 4|I14.4 _ _.3 ?HA 3,44
LAUI_H 0ATE 0(C 11 1968 FLIGHT TIN[ 1_6.00 ARRIVAL 0ATE JUN 15 1969
;'_i./OC[NTRI( r._NlC
RL 147.29 LAL -.00
RP 108.94 LAP -2.5B
RC 102.0_8 GL 25.70
PLAN[ TOCENTRI ¢ C(_NI C
C3 15.523 VI4L 3.940
LNCH A214TH LNCH TIN[
66.81 Z2 27 3Z
113.19 4 ? ?
66._1 22 27 32
113.19 4 7 7
6_.B1 ZZ 27
113.19 4 7 T
oZST_C£ _09.3r_
Lot. ;'9.02 VL 27.789 5AL 4,M AZ'.. _.46 NC_ 22_.53 _4A 128.8? ECC .15337 IN( 3.5365 vl 30.2,¢8
L_P 305,79 VP 37,504 GAP 3,06 AZP _,42 TAL 155,31 TAP _,14 RCA 107,8_ APO 149,92 VZ 34.784
GP -E.39 ZAL 52,15 ZAP ILk,ST (?$ 3_8._ Z/_" 141,21 £T£ 182,11 7AC 94.31 (TC 156.57 CLP-126.60
0LA 35.90 _ 19.10 RiO 6_M7.6 V_L 11.1'01 P?H 2.06 VHP 3.324 DP4 -5.51 RAP 1.63 ECC !.2555
L°I TIM[ INJ IdIT INJ L(2N_ lNJ RT AS_ INJ AZNTH INJ TIM[ PO CST TIN INJ _ LAT INJ 2 LOIG
400_,55 -16,37 171,74 246,0_ 64,58 23 34 20 _40B,6 -29,56 153.B4
2_46.(_ -L:_,M _Z.O_ 246.05 64,57 4 56 13 2_16,6 -29.55 P4.13
400_.M -_.3T J?J ,74 246,0_ 64._ 23 34 _ _4_,6 -_9.55 J63.84
_)46.62 -ZE.36 _,0_ 246.05 64.57 4 56 13 2346.6 -29.55 84.13
40_,Nt -LNt.37 I?J.T4 246.O6 64._ 23 34 L_ 3408.6 -29.36 163.8_
_46._ -_S._S IR.0_ 246.05 64.5? 4 56 13 2_6.6 -29.33 84.13
OIFrER(NTIAL CORR[CTIOg_
TO( z._33 TRA J.37_2 TC_-2.6364 6aU ._47_
_0( .2457 RRA .0164 P!¢3 .0353 F,MJ .I_
IrO[ 6.2477 FRA 6.3T3_J FC3-?.31_35 B.qP IM03
80( 1.93_O 8RA J .ST83 _(3 2,6_9 F_IP -4T_Ig
I._UNC_ OAT[ 0£C 11 19_
Nl_ Lr_cuTIO4 A(_O.I_ACY ORBIT 0(ll[RMINATION ACCURACY
_I_T 44iI_.3 _R M1.5 _I_3 1339.5 ST _4.E SR 337.S ._S 2?90.3
NRT .6|_ _ ,_i'_ql, RTF ,99(X) CRT .9641 CRS -.9445 CST -.9978
4507.0 R_ -.0_ R13 .9_99 L_ a054.1 NS_ 11'0.0 SSA 10.5
_I 44M.1 _ 1_4,1 /HA 2._6 £LI Z944.4 £L2 94.3 ALr 6.73
FLIGHT TIN[ |_18.00 ARRIVAL. DATE JUN I? 1969
H[I.IOC[NTRIC C,._NI C
RL 147.29 LAL -.00
RP 11_.95 L._P o2.?0
ArC 104.441 GL 25.L_Z
PLANI[ TOa[NTR J( ¢_NIC
C3 13.9"Z4 We.. 3.990
AZNTH i..NO, I TIN[
67,J3 Z_ 3_. 37
112.67 4 B 59
67.13 Z_ M 57
IJZ.87 4 8
67.13 Z_ _Z 5T
IJZ.B? 4 8 59
OI STAN_[ 5J S.._S?
T9,0_ VI.. r/',T?9 541. 4,13 _ M.48
i._ 3_.9G W_ 3T.dN GAP 3,44 b2P |I_.27 TAL
GP -2.111 7N. 51,4_ _ 130_It (T$ _JS.M ZK
J_).99 _ ll_.tlO £CC ,1651? INC 3.521_ Vl _0.24B
134.7T TAP 24.76 RCA 107.53 A_1 i _ •0 ? V_ 34 . 78 3
13_.8T F"I_ |_Z.02 ZAC 93,74 (TC 166.61 CLP-130,_O
OLl 35.T9 /Mi. 20,0_ RiO M_?.6 V(I. JI.TII! Frl4 2.0_ VHP 3.4T00PA °5.54 RAP 1.05
L-I Till[ INJ LAT IN./ I.O4G IN,/ PIT AS( INJ A_NTH INJ TIN[ PO CST TIM INJ 2 LAT
295T,1_ _.OI _.13 24T.L_I) 64.35 4 M IT 2317.7 -29.26
4009.D4 ,-eNd.O? 171.61 t4T.30 64.S_ 23 39 46 _109.0 -29.27
L'_JT.?O -_S.O_ _.?t £4T.L'9 64.5S 4 M 17 _357.7 -29.26
4009.04 -_,0T 171.61 I,'47.30 64.56 23 3,) 46 3409.0 -29.27
2957.?0 -'_.0_ g_.?S 1_47._'J) 64.55 4 58 17 2357.7 -_.26
OIFFER(NTIAL G:_(CTI(WS
TO[ Z.O3?? TRA 1,1'410 TC3-2.T_I'_ BAU .580_
_o( .2473 _ .00_O _C3 .01_5 FAU .1113_
F D[ 5.7337 FRA 6.0335 FC3--6.3T_ _IP 14_31
BO[ Z.03_6 MA 1.7410 0(3 2.1'_I FSP o4417
NIO.-O3Xt_( (_CUUCN ACCuI_CY
lil_T 4T'/'4,3 _ _10,3 _IG3 1_50,2
.3NIT _ .IS10 R1T ._104
41_?.9 _ -.0_19 R13 .9903










ST 3069,0 SR 355.4 $S 2649.1
_RT .956Y ORS -.93r:o csT -.997e
LSA 4066,1 MSk 171.9 SSA IO.9
EL1 30B?.8 EL2 102.8 ALr 6.33
491
JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-693
LAUNCH OAT[ O[C 11 1_
14EL |O¢IrNTRI C COM|C
RL 147.29 LAL -.00
lip 108.95 LAP -Z.Sl
RE: I06.844 GL 24.7_
PL.AN[ TOCir NTR| C (:_Ikll C
C$ 16.3415 VI,4. 4.049
67.48 22 _M aa
111.52 4 10 54
67.48 ZZ _ 44
lJ_._Jt 4 10 34
47.48 ZZ 38 44
llZ.SZ. 4 10 54
FLIGHT TIN[ 190.00 ARRIVAL OATE JUN 19 1969
DISTANCE St|.??0
LOL 19.O2 VL Z?.?$T {&L 4.89 A71. N.49 _ 233.J5 384/, 126.72 (C( .16718 IN(: 3.5072 Vl 30.248
L(_ 312.11 VP 3T.48T GAP 3.83 AZtP t_.ll TAL 154.20 TAP 27.35 RCA 1O?._D APO 150.24 V2 34.783
GP -l,_ |At. 50.&4 Z.4P |35.t_t (T$ 3_!.8| ZA( 136.71 (T( |8|,47 ZAC 93.44 (TC 166.57 ELP-133.TZ
OI.J 35.SOIbIL _.M tUO 6_11,7 V(L II.731 PTH 2.07 VHP 3.6_J OPA -5.47 RAP .74 (CO Z.2697
L-! TIN| |NJ 1..AT |NJ _ IN| RTAK ;NJ A2MTH ZNJ TIN| PO CST T|M ZNJ 7 LAT IN| 2 LONG
4009.711 -L_.TS |7|.SO Z_,64 M,53 23 45 53 3409.S -28.95 163.66
_).N -'_J.73 93.55 t_,63 64.52 5 0 ZA 2370.0 -28.94 85.72
4009,78 -ZS,TS 171,SD Z48,64 64,53 Z3 AS 35 3409.8 -_.e5 165.66
_._ -_.73 _,55 ZA_,i3 64.SZ 5 0 Z4 Z570.0 -Z8.94 85.72
400_.78 -£S.TS |71._0 24_.64 64.53 23 45 33 3409.8 -28.95 I65.66
ZNg._M --ZS.73 93,55 _48.63 64.52 5 O 24 2370.0 -28.9A 35.72
OfFIr(_q[NTZ_. _¢TICNS XZ_ (_Our_IcN _G_AC_
?_ _.14|8 YllA |._OM T¢!1-._.79|1 _ .ill? N? 50_7.7 IW_ 3_.4 _k_3 1147.7
• OE ._515 RR_ -.06]O9 Re3 .O_lO rAIJ .IJOJ_ _ ,_10_/' IEq r .,178? RTI r ._
_0[ _.|Si5 MA I,¢OM E3 _,?ff4 F_IP -40_ NI SO_I,0 S_ 313.1 THA Z.O8
_,kUMO_ DATE 0[C II 196,8 IrLl_rr y|l( |9_.OO
_I[L|OL'i[NTRI¢ COII¢ DJSTM_I£ 3_7,_
Rt J47._8 LAL -.O0 I.OL 79.0_ VL Z?,?_S rd_L _.0_ _ N._I HOI _5G._I 5NA J_.63 (CC .16941
tP |Ot.tbl L4P -_.g| _ !IIS._8 WP _17.4?_ Ir_Je 4.21 A21P 9|,iN TAL |55.60 TAP _:_).91 _EA 10G.84
K 109,144 _l. _i.19 _ -| .83 Z/It, 48J3 Z,M e 1_16.81t [TS _8,76 ZAI£ 134.78 [TiE |B| .05 ZA( 93.40
_ TO¢IB_rRIc COLIC
¢3 |8.|)|| VNI. 4.]lt 0LA _._41 RA(. _1.99 RA0 (P_?.7 _ |I.?ISO PTN Z.O8 VHP $.79? OPA -S,53
A_1114 i.NO4 TIM( L-I TIN[ IN./ I.AT |NJ _ |NJ RT AIC IN| _ IN| TIN| PO EST T|I4
67,84 _ 44 47 40J0.9'3 -L_S,_ 171.40 L_O.0$ 64,49 Z) Sl 38 3410.9
J|_.JI 4 |_ S3 L_tll$.Al -_.M _I.4_I L_O.I_ M.48 5 _ 37 2M3.3
47.44 _ 44 47 40|O._3 "_S._ l?|.40 _JO.06 64.49 Z3 _l M 5410.9
IIZ.J8 4 1_ S3 _!1,31 -_N_.M _4.4_ _0.O_ 64.48 5 _ 37 Z_5.5
87._4 _ 44 47 40|0.93 "_S._ 171,40 tSO,O_ 64,49 _3 51 _ _410.9
l|2,Jl 4 |_ S3 _3,31 -_S.M _4,45 _J0*_ 64,48 S Z 37 ZM5.3
D|IrFrJII[NTIAI. C,,_NN[CTI_I_ FIIO.-_0Ui_ [_[(_r_ON ,4COJRACY
TO( _,1370 TR_ t.OUl Y_J-t.8_O _ .tl_M _GI' _S4.tl It& H4.1; S(,3 105_.6
_0( .ZS?O M_ -,O_4 1¢3,09_ Ir_K,I _ _ ,4S7| IN" .4_4_ RTF .gSO_
eo( _.2S|Y lle_ 2.0M| IK3 2.8L_M Irlp -3_1_ I&| S1_57.II 6_ _41.t /l_ J .SA
ORBIT O(TERN|NI_TION ACCURACY
ST 5191.2 SR 355.7 SS 25J3.g
CRT .9495 CR$ -.9275 EST -.9979
L_ 4074.5 NS_ 174.1 SSA Jl.5
ELl _9.| [I._ 111.0 ALF 6.05
ARRIVAL DATE JUN 21 1969
ZNC 3.49_A Vl _.2,mn
APO 150.45 V2 54.784
ETC |6_.56 CLP-136.89
RAP .66 EC( J .2783







ST 32_Z.9 SR 558.0 SS 2383.3
C.RT .9424 CRS -.9194 CST -.9980
LSA 4077.9 NSA 176.4 SSA !|.6
ELI 5510.1 ELZ 1|9.! ALF 5.86
LA_q_H OATE DEC 1! |_
I'(L IO([NTR| C C_N|C
RL IAT.29 LAt. -.00
RP |08.94 LAP -5.00
RC 111.645 Gt. 23.64
PLANE TOC(NTRI C C_N|C
¢5 17._(_I VIAL 4.184
LNO_ AZMTH LN_H TINE
M.Z3 22 5l 12
111.77 4 |4 _2
M.Z3 22 51 12
111.77 4 14 52
M.25 L_Z 5i 12
111,77 4 14 52
FI.I_T TIME 194.00 ARRIVAL DATE JUN 23 J969
DIST&NC( 555.925
LOL 78,02 VL 27.74| GAL 5.27 AZI,. 66.52 I,,IO_.259.47 _ 12_.54 EC( .17188 IN(: 3.4824 v! ]O.24B
LOP 518,45 VP 57.4?0 GAP 4.60 AZP 91.77 TAL 152,96 TAP 32,45 RCA 106.4_ APO 150.64 V2 34.785
GP "1.69 ZAL A8.97 ZAP J39.80 ETS 358.73 7NE |55.03 [TE 18(3.67 ZAC 93.58 AT( _66.5T CLP-139.83
DLA 55.16 R_L 23.04 RAO 6_7.7 V(L l|.78_ PTN 2.08 W4P 3.976 DPA -_.|0 RAP .B| ECC |.288|
L-I TIME IN| t.AT IN| L.CNG IN| RT &S( IN| A2MTH IN| TIN( FO (ST TIN |NJ 2 CAT IN| 2 LONG
4Ol_,_7 -23.01 17|,31 231._ 64.44 25 58 4 5412.5 -28.23 165.53
L_P97.89 -ZS.00 95.39 ZSI.§7 64.43 3 4 50 _398.0 -_B.22 87.61
4012.27 "ZS.O| |71.31 231.58 64.44 23 58 4 34|2.5 *28.23 163.53
Ls_7._ -23.00 9_.39 _3J.37 64.45 3 4 30 23_.0 -28.22 87.61
4012.27 -_5.01 171.31 ZS|.S8 64.44 25 58 4 3417.5 -28.25 165.53
2997.99 -25.00 9_.39 _5J.37 64.43 5 4 50 239_.0 -_8.2_ 87.63
DIFFERENTIAL CCRI_CTION_ NI_ (_CUTION ACOJRACY O_B|T DETERtAINATION ACCURACY
TO( 2.3_70 TRA Z.Z_O T¢3-Z.8352 _ .4441 _,T 34_1_.0 _ 373.1 SG3 _3.9 ST 3379.8 SR 36Z.2 $S 2266.T
A_[ .2643 RRA -.0344 RE3 .|033 FAU .08_7 _RT .4_09 _" ._37 RTF ._FJO3 CRT .9338 CRS -.9J17 (:ST -.9980
F'O( 4,43_ FRA 3.|434 IrC)-4,A48_) 8_P 17110 W_8 5474.7 _ -.1_07 Rt_ ,9904 LS_ 40_J,7 M_ 179.1 SSA 11.9
BO( 2.34L_0 82_ Z,Z3_I BC3 _,837] IrgP -3449 SG| 5464,3 _G_ 5_13,3 THA 1,65 ELl 3_9_,7 £:1.2 127.1 ALtr 5,73
_UNO4 0_TIE 06( l| 1_ F_.Z_I" TIN| lli_.00 _IVAL DATE JUN 25 1969
_q[LIOCI[NTRIC CCNIC D|$T_IC( S_l_.g_6
RL 147.29 I.AL -.00 tot. 7_.0_ Vl. L_/'.?_/' GAL 3.4_ A,?I. _N_.33 NCA 24_.63 _ 12_,44 ECC .17439 IN(: 3,471E vl 30.24B
RP J0_,93 L_@ -3,0_! USP 3EJ,61 VP 37.4_1 GAP 5,00 AZP 9l ,60 TAL |3_,29 T_P 34,9'_ RC_ 106.02 JPO 150,87 v2 34.787
RC 114.042 G4. _3.01 GP -J.S6 7AL dl_,O# 7AP 14_._3 (T8 3!1_,71 ZA[ |3|.S0 [T[ 180,38 7A¢ 95.97 ETC I66.59 CLP-142,36
PLAME TO¢(NTRI¢ Ct:NIC
LNO4 A_ITN LNC_ TIN| L-I TIN| |NJ LAT |NJ _ IN,/ lit AE ZNJ AZNTH IN| TIN| PO CST TIM IN| 2 LAT IN| Z LONG
M.64 L_Z S? 55 401A.i -_4.40 l?J.l_ _NJA.I) 64.39 24 A 49 3,113.9 -27.93 163.48
1|| ._I_ 4 J6 gO .q013._4 -_4._ g$.43 _33,18 M.3? S 7 5 24|3.9 -17.82 88.69
M.64 _ 3? 33 d10J3.88 -_4._0 |?|.J_ _3.I8 64.39 _4 4 49 3413.9 -27.85 163.48
Ill .M 4 I_ _K) _015._4 -_4._H) _.43 _S_.18 64.57 3 7 3 24|3.9 -27.82 88.69
M.84 _ ST 33 4013.IMI -Zd.60 |?|.J_ _3,18 64.!19 24 4 49 3413.9 -27.83 _63.48
llJ._ 4 18 SO 3013.94 --_4._HI N,.4_ _$.I8 64.37 3 7 3 24|5.9 -27.82 88.69
OIFF[RI[NTIA_ ¢Ol_¢T|Ok_ M|O.,C0UII_[ LP_O, JI"_(_N ACCURACY CII_|T 0tETIERNII_ATI(AN ACCURACY
TO( _.401_0 T_ _.4090 TC_--_,_NI# IMU .MI_ _T _144.3 S(Ae MO.O !W,5 883.8 ST 3443,2"SR 3_7._ SS 2_50.9
ROE ._734 MA -.0193 RE3 .lOT7 F#4J .01130 ilRT ,_IL)T _ .37_0 RT1r .9903 CRT .9293 CRS -.90A5 CST -.9980
rOe 4.070_ FRA 4.8gLr_ F¢_--3.87|| _ |18|1 _ _57._ _ -.0l_ 113 .9903 LSA 4074.0 MSA 182.0 $SA 12.2
B0(: Z.4_3 BRA 2.4091 1_3 _.8_10 FSP -3|79 KJ 54_J8.5 _ 349.4 THA |.32 EL! 54624 EL2 J54.9 ALr 5.67
Ag_
JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691
LAUNO4 DAT( O(C II 19_ FL|GHT TIN( 198.00 ARRIVAL DATE JUN 77 1969
PI[L|OC(NTR|C _N|C 0ISTA/_( 543,_0
¢¢ 147.19 LAL -,00 LOl. 79.02 V$. Z?.71t GAL 5.7_ AZl. N.54 HC_ Z45.80 S_ 1_.34 (CC .17755 IN( 3.4606 Vl 30.248
IOb.g$ LAP -3.16 L_P 314.70 VP 57.453 GAP 5.40 A21P 91.41 TN. 151.58 TAP 37Jii I_A 105.55 APO 151.12 V2 _4,790
Re 116.435 GL L_.Ag GP -1.45 ZAL 47.17 ZAP 145.07 lETS 3311.71 7N[ 130.11 (11[ 180.14 7AC 94.54 ETC 166.63 CLP-JdS.JO
PLAN[ TOCI[NTR|C C,CN | C
C3 1a.938 V_. 4.351 OLA )4oM ¢U_ 15.15 RA0 6_?,8 _NEL 11.846 PTN t.10 _¢P 4.)SS 0PA -4.45 RAP 1.67 (C( 1.3117
LNCH AZNTH LNCH TIN[ L-| TIN[ INJ LAT INJ LJ_NG INJ RT _ INJ I_NTH |NJ TIN[ PO ¢ST TIN |NJ Z LAT XNJ 2 LONG
69.08 13 4 57 4015.M -ZA.J6 171.13 ES4.JNS M.3Z Z4 || 53 341§.? -27.40 163.47
110.91 4 J8 43 3031._ -24.14 97._ fSa.N 64.31 S 9 IS 2431.3 -2?.39 89.86
69.D9 23 4 57 4015.111 -24.|6 171.13 IfSi.H 64._kI_ f4 11 53 3415.7 -27.40 163.42
1|0.91 4 ill 43 )031._ -24.|4 97.S Lmt4,ANi M.31 S 9 15 143|.3 -Z?.39 89.86
Sll.0g 23 4 37 4013.M -24.16 171,13 LNJd,N M.3e 24 11 53 3415.7 -27.40 165.42
110.91 4 111 43 5031,J_J -2A.14 97.54 L_4,04 44.31 5 l) 15 7431.3 -27.39 89.86
OZlrlrrR(NT|AL (3CIIW[CTJCNS Nl0_ LrN[O, IT|CN
TO( 2.41116 TRA f._ TC3.-2.PJ?7 _J .TC_D K_T MOO.? _ M?.4 IIG3 1113,0
Ro( .ZliM lm -.0_ R¢3 .10_J F_U ,01_17 _ ,3P_4 W .H46111r .9900
r0( _!.?433 rlt_ A.M_O Ir¢_-3.34_ MP lIM_ 9(,8_1.4 I_3 -.016T RI_ .9_00
_0[ Z.Sgfll _ f._S? e¢3 f.798_ rAP °Z_9 _G! _MIO.S II_ 359.4 TH_ ! .43
L_UNO4 D_TE D_C 11 lg_l Irl.|_rr TJN[ IU0.00
H[L|O(_NTR|C (,4_NIC 011T_ICE SS|,H?
RL 147.Z9 I..44. -.00 _ 79.0_ Vl. 1_/'.1414 _ S.I)7 ATt. IM.S9 _ l_ql.IN_ SI_ llM.f3 EC¢ .|11077
RID IO41.91 LAP -3._ L_P _?._4 _I _ 37.444 GAP SJ0 A_P _1,_4 TAL I_0,_ TAP 59,411 RC_ 105.05
K 1111,8Z3 G_ _I,N Cdm -1.$S Z_L 4_,L_ ZAP 14?,43 ITS _J_,?_ _4_ JiM,ST [T[ 179.93 l_C _5.fll
R_ET_C[NTRIC ¢O_]C
C3 III._ VNL 4.44d 0L_ 34.4_ I_ _.40 NA0 IM?._ _J. It.M| PTN _.11 VNP 4.374 0PA -4.04
L.NO4 A,?NTH _ TIN[ L-J[ TJN[ JNJ 1.4T ][l_lJ _ IN,/ RT _ ZNJ _ |NJ TIN[ PO CST TJN
69._ 23 If 111 4017.47 -_.M 1_1.0_ IP_.4_ 14._ fA 19 l_ 3417.7
110.A4 • _0 _ 30_0.0_ "_l,t? M._P _J4.il 64.f5 S 11 _ fA_0.J
_.96 _ If 111 40J7.47 -L_.¢ 171J_ L_JA.ff 64._ f4 19 J6 _4-j1.7
!10.44 A _0 3_ 3050.04 -L_.l? tM./_ _J4.t1 64.23 S 11 L_2 fAS0.J
DJFFF.Nt_T|AI. C011_¢TI(_N_ MJ0_ I_CUT|¢N I_URA_"Y
TO( f.551J TRA f.'/'_ TC_k-2.749_ IIAU .T]_lt IGT _._ _ _lIM.II _3 746.9
R0( .£933 _ -.O_JO #K:$ .10_0 Ir_u ,O(PJS_ #IRT ,_ _ ._133 R1T .M?
80( _.SMI MA f.71_91 K3 _.TSlt F_P -_00 IIGI _l_J?,l _ 3_1.3 THA 1.37
C_ZT O(T(RNXNATION ACCURACY
ST 3496.1 SR 573.9 SS 2_42.6
(_T .9_5 CRS -.8977 CST -.9080
LSA 4062.! NSA 185.2 SSA 12.4
FL| _315,1 [l._ 147.? ALr 5.65
/_RZVAL OAT( JUN 29 1969
IN¢ 3.4305 VI _0.248
APO 15j.41 V2 54.794
I[TC 1_.67 CLP-147.47
RAP 2.55 (CC 1.5257







ST 3533.5 SR 3_0.9 SS 1940.B
C_T .91_0 CeS o,ll_ld (:ST -._#_0
LS_ aOaa,ll Ns_ 1_.6 SS_ I_.6
ELI 3530.6 [L_ 1_O.3 ALF _.66
I_IUN_ DATE DIEC 1J 18_
H[L |O¢[NTRZC CONI¢
RL 141r._9 UkL -.00
RP 108._0 LAP -3.27
Re 121.Z0_ Gm 21,16
PLA.q( TO_ENTR 1C (._lC
C3 Z0.740 VNL 4.554
LNO_ A/NTH LNO< TZN[
YO.O6 73 _0 0
109.94 4 _ 11
1_.06 73 ZO O
SO_.g4 A _ 11
110.00 4 34 17
J10.00 A 11 O
IrL1r,_T TIN[ 21_.00 _RR]VAL (_T( JUL 1 1969
0|IITMK_ _lS/• 9"_5
L@,. 79.02 VI, 21'.$79 GAl. _._4 _ I16.54 _ _52.12 SKI 1_11.J1 [CC .1_42B INC 3.4409 Vl _0.248
LOP 331.11 _ 37.43_ GAP 6._ AZP 9|,01t TAt. 150.10 TAP 42.LP_ R_A 104.50 APO 151.77 V_ 54.798
GP -J._ ZAL 43._ lAP lAP.&? [Tll 3_.19 ZN[ 127.76 (T( 179.111 ZA{ _.17 [TC 136.71 CLP-149.?O
0LA _4.15 R_4. f?.S7 _0 M_7.$ V[L |J._1 PTH f.f2 VHP 4.1_ OPA -3.57 R_P 3.17 (CO 1.3al3
L-! TINE JNJ _T JgJ LO4_ |NJ rr AK |NJ A_I4TH |NJ "TINE PO CST TJM INJ 2 LAT INJ 2 LONG
4019.47 "_$.111 170._ L_JS.4S 64.19 f4 L_ 59 3419.7 -26.45 163.30
3070.48 -L_.Ii 100.1f Lm_.44 _4.111 S 13 21 2470.S -26.44 _.49
4019.47 -f3.111 170.(_ f341.43 64.19 24 2t 59 _19.7 -L_.45 163.)O
_O?O,4MI "_,14 J00,lf _N_1.44 _4,111 S 13 71 24/_.S -f6.44 92,49
3033,61 -_._ 97.?_ _d.¢_ _S.IJ S 24 SO 2433.6 °27.3? 90.05
3104.54 *_.12 10t._ _7._ 43.f5 S 2 45 2SOA.S -_S.S3 gA.72
O XFF£rc.NT J At,. CCIM[¢ TICI_
TO[ Z.61117 TR_ _._01 l'¢_-f.tM49 I1_ .7A50 _KT 9_t1,$ IIGII 4_,0 II_$
_0( .301M _tA -.0_0 /1¢_1 .1040 FAU .OSSJS IIRT.._PJ_ MF ,$_ RTF
FO( 3.1_4 rRA 4.ZM4 FC3-2.4(H)! _ ItHIL_/ B 410|.$ _ -.01f4 R|3
LAUNCH oar[ O(C 11 Ig_J FL|G4T TIN( _4.00
RP IOS.BiP LAP -3.3_ I._ 334._ VP 31,.41r'_ GAP 4.G4 _ M.,Ai? TAL 14_.32 TAP
Re 1Z3.541J r,I. B.43 G • -l.JJ f_¢ 44,Lrt Z.AP JSI.T? [TI $_AI,?A _ lfll./? [T[
PI.._U_E'roc£NTRJ C C,_IC
C$ fl.K_ W4L A.4?O _ $3._ N_L _.?$ #_0 M47.9 _L 1l._41 PTN f.13 _P
I._ AZI4TH t.NCH TIN[ L-J T|N[ JNJ LAY Jl¢/ _ ZNJ RT _( fNJ AZNTH
IO9.40 A f_ _11 _0_.31 "d_,13 10l,SS _._4 (14.11
_0.M 13 U 0 GI.?I -d_,k l?0.ll _._4 ¢4,1_
loe.4o A _3 _ _0_.31 -t_.43 10l.SS B._4 64,11
110.00 S f 4_ L_IT.IM -fs.gJ t_,ll? l_l .M M,t_
lJO.O0 3 31 37 II_H),_I3 -|9.44 lO_,_l_ LNJ_,|? _I._}|
OJFI_/II[NTJAL (42_I[¢ Y|Ol_
TO( 2.61115 11hi $.Jl_ YC3"f._010 IMU .1_1_
FO[ 2._3f4 FRA A.ION rC_-_.0_A MP 1_$$
N_ Lr_QJI'ICN ACCURACY Oq_1T 0[_A_iZN_?f0N ACCU_AC_
M7.J ST 33_ili.9 M 3_1._ SS II145.T
• _9_ CRT .ii|_ CR$ -.883_ CST -.99_O
.Mg3 Ll_ 4023._ MS** 19_.Z SSA 12.8
| .34 ELJ 3576,5 I_l_ 157,? ALt r 5.70
A_,tZYAL OAT( JUt. 5 1969
JL=rr.t_) (CO .111809 INC. 3.4515 VJ 30.2411
44.61 RCA 103.97 APO 132.07 V2 34.805
179.07 2AC 97.19 [YC J66.76 CLP-151.79
NO--¢O_IE I_[¢UTJCN ACCURACY
KT I_lO.l KR 401.I) 1_3 1133.3
•11011mlr .$3#9 Xilr ._9
IKI t_lJ.$ I_ 3t1_.tl TNA 1.33
3.0_ 0PA -3.0_ RAP 4.12 ICe J .55119
JNJ TIN[ PO CST TIN JNJ 2 LAT ZNJ f LONG
_4 35 2 _4Zl .ii -25.93 163._Z
0 15 12 _492.5 °25.92 93.97
2A 3S _ 34f1.11 -25.95 163.22
3 15 I_ 24t_.5 -25.S12 93.97
5 52 _ _37f.9 -ZS.IIJ 115.119
4 45 ? 25119.3 -f3.JJ 100°12
(]_IT 0_'rEJI_JNAT_ON A(CURACY
ST 3516._ M H5.11 SS 175S.9
CRT .¢080 CRS -.e_02 csr -.9_80
L_M 4000.7 MSA 1515.9 SSA 12.9
ELI 3595,0 (L_ 165.O ALF _.?S
,193
JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
4.ALeKH DATE Dr.C Z! 1968
H[LIOC[NTRIC CCNZC
RL 147.29 LAL -.00
NP 108.B? LAP -3.35
• c JZ_.948 0L 19.96
PLAH[ TOCI[NTRIC CCNZC
¢3 Z_.999 _ 4.796
LNO_ AZtATH t.NCH T]IAE
71.18 13 M Zl
lOS.S| 4 14 54
71.18 23 3(, 11
108.81 4 24 54
110.00 5 Z! 15
110.00 3 42 M
FLI_T TIH[ 206.00 ARRIVAL OAT[ JUL 5 1969
OZSTM_CE 5Gg.747
LOL 79.02 VL 1T.644 OAk 6.0d AZL _._ _ _S_.45 _IAA IZT.BT [C( .I8222 |NC 3.4225 VI 30.248
LOP 337.45 VP 31.419 GAP T.Oe AZlP g0,(H) TAL 148.53 TAP 46.96 RCA 103,29 APO 152.45 V2 34,808
0P -I.11ZA¢. 43._ ZAP |$3.T4 ITS 338.76 ZAi[ JZS.87 ETE 179.57 ZAC 98,32 ETC 166,80 CLP-153.76
OtA 33.56 RAL 19.96 RAO $_7.9 VEL 12.016 PTH Z.|4 VNP 5.ZGI DPA -2.50 RAP 5.17 ECC 1.3785
L-I TINE IN| LAT |NJ L_ IN| RT AK ;NJ AZNTH IN| T|M[ PO CST TIM IN| 2 LAT IN| 2 LONG
4013.19 -_,0T I_.M _t2.3! 64.05 24 43 23 _23.8 -25.38 lS3.11
3H6.34 -ZZ,06 105.10 LN_I_.30 64.04 5 16 50 2516.3 -25,38- 95.56
_013.79 -ZZ.0? I_.M _.31 64.05 24 43 23 _23.8 -25.38 165.12
3116.33 -zZ.06 103,10 2_.S0 M.o_ 5 16 _ 151e.3 -23.3e s5.5e
Z943.33 -_._P _j_ Z$4.S? 67.B0 e |O _ 2343.3 -29.45 83.83
_44.79 -17.59 110.57 259.7D 60.21 4 37 1 1644.8 -21.42 103.54
DIFFERENT|AL C_R_¢T]ONS M_O'(.Ot_t_ [_QJT|ON A_,_LWtACY
TO(. Z,7400 TRA 3,3"I"43 ?(3-2,5101 _K/ ,TtZ4 8t_T 63J|,| _ 4|5,_I ,_3 584,0
ROE .3374 _ -,O_P _(3 .0961 F#J .04P_ RRT ._$_ I_F ._4_ R?F ._5 ¢RT ._033 CRS -.8751
r_ 2.?_ FRA _,9_O? F(_-I .T/'73 e8P _ _,_ 6_48_,S _ -._l_lO 213 ,_84 LSA 3969.2 NS_ 199,1
B0( 2.110? MA 3.37_4 8¢3 2.Sl_ F_P -2116 _GJ 63|?._ _ _.4 TIM 1.34 ELl 3599.8 EL,?. 172.1
tJ, UNO4 DATE O(C 11 19_11 FLIGHT Yfl4_ _,_ ARR|VAL DATE
HEL |O_ENTR|C CO41C OJ:$T b,IM(_" S?$ .SOd
RL 147.19 LAL -._0 LQ.. 75).O'_ Ml. _J'.1_3 GAL ?.ldl A_ _._) 14CA _°61.6_ dil4A 127.74 ECC .196_9 |NC 3.4136
RP 108.J_ tAP -3.38 # 340._ VP 37,411 GAP 7,S3 AZP g0,SO TN. 147.71 TAP 49,3_ RC_ 102.62 APO 152.87
RC 11_.30_ _ 19._ GP -Jo0S 7AL. 4_._S ZP,P |33°6| ITS _1.'r1' ZAI[ 1E5,07 [I'[ 179,49 zAC 99.56 ETC 166.84
PI.AN_TOCI[NTRIC CON|C
C_ _A,_Ar_ _ 4,933 _ 33._ _ _| .|? RAO _,O _ |_.071 PTH 2.J_ VHP 5,51_ DPA -1.91 RAP ¢._
uaO_ IZMIH L34C_ I|M[ _-! T_NIE |NJ t.AT |NJ _ fNJ il_ AJC _NJ A_ATH |NJ T|PAE PO CST T_N _NJ 2 LAT
71.80 13 4_ _ 40_3._0 o_|.47 170._0 L54._$ 63.M 24 52 7 _1175.8 -7_.79
108._ 4 23 53 _141._ R|.&_ |04.?T _d,_ 63.97 5 18 15 154| .9 -24.78
108.Z0 4 L_J 53 314|.t)5 --_|,4_ |0&.T_f L_r_l._l_ _,3._7 5 is 15 _541.9 -24.78
1_0.CO 5 |iT I_' _.M "_*_l gO.SS _7.|0 C_1.46 6 ZE 5 2322,7 -19.88
110.00 3 36 3_) 3_93.O_ -J1._iM 1|3,|4 Z_|,J8 39.3_ 4 31 52 1693.1 -19.88
DZFFEIq[NTXAL O_J_f_CYfOH8 NI0_ E]Ecu'r|cN AC(_RA_Y
TO( _.7071 TPI_ 3.39_l T(3-_.4070 BAt/ .7331 8GT _Al0.t g 4_l .l 8G$ S_P.$
F01[ Z.3430 FRA 3.|r338 rC3-| .4_11_ _P j_'7_ _ J4_4.4 RL_ ".0031 RI$ ._l_J0
- _ 2.8193 _l_A 3.3_ _C3 _._ FlIP -Jt)gd JIGI |14J_.4 8_ 3g_J THA 1.36
CR_IT DETEI_]N_T|ON ACCURACY
















_Y 3577.7 SR 4i0.3 SS IS97,6
CRT ._988 CRS -.STO_ CST -,9981
LSA _934.3 MSA Z03.6 SSA 13.0
ELI 3596.7 E_Z 178.9 ALF 5.90
LAUNCH OP,TE DEC 11 1968 FLIGHT TIME 210._ ARR|¥AL DATE
01 STANCE _ 1.42'_
LQ. 79.02 VL 2T,IO8 GAL 7,55 AZL 86,_0 _ 264,78 SNA 127.62 ECC .L_IS3 Vl 30.Z4B
LOP 343.B0 VP 37,404 GAP ll.00 AZlP g0.31 TAL 146.88 TAP 51.66 RCA 101.90 V2 34.821
GP -,99 ZAL 41._P_ ZAP 1_7._) ITS 338°_7 ZAA[ 124.34 ETE 1_9,44 7AC 100.90 CLP-|_7.4J
01...4 32,9_ tlML. 32,38 IMO 6_,0 _ 12,333 PTH 2,1T W.IP 5,?T? OPA "| ,29 RAP 7,57 [CC _.4752
L-| T|M[ IN| tAT TNJ _ |NJ lirr A_l_ |NJ AZNTH ZNJ T|N_ PO CST TZM ;NJ Z L_T ZNJ 7 LONG
40_7,38 -_0,94 J?0,3| _(_.40 _3._| 25 I 11 5427.6 -_4.1T 162,85
31_)._0 -_0.91 |03.S7 _4,40 63.g0 5 19 Z_ 2569.6 -14.16 99.J!
40_7.38 -_.84 170.3| _.40 $3.91 25 I 11 $427.6 -24.it 162.85
3119._0 -_.e_ J0_.gY _.40 63,g0 5 19 L_ 2569.6 -24.1_ _J.JJ
290?,04 -g_'l,_ #9,4# _NI#,63 t_,M 6 40 Z_ 2307,0 -30,20 81.27
3338.13 -|4.M |iS.J? _i_._l 38.64 4 2? 25 2738.1 -18.40 J09.1O
H[L ZO(ENTR|C COI|C
|AT.Z9 LAL -.00
_P 108.83 LAP -3.39
150.653 0L 18.65
PLAH_ TOCENTRZC CONIC
(:3 Z_.854 _ 5._3
LNCb4 A,_4TH LN_H TII4[
TZ.4_ 23 54 4
107,54 4 Z_ _2
72.48 23 54 4
10T,54 4 Z/_ 3_
110.00 5 51 55





DXlrlrEIIB[NTIAL C.._Iltli_CT|(:_N$ M_0-CO.,II_ Lr)ECUTZ_N A¢Ot,WACY C_|T DETERNINAT|ON ACCURACY
TO( _.8524 TRA 3._7 TC3-*_,d_943 _ ,7_IP _l_T 141P_,_ _ 4_N_,3 ,4_3 4M,7 ST 3566.6 SR 416.8 SS J515.4
ROE .369T _A -.0164 Ph:3 .0_SS IrAU .031_7 RRT .31Hl_ _ ,_7 RT1F' ,9_76 CRT .8944 /RS -.8656 CST -.9981
F0( Z._M83 FR_ 3.69i3 FC3-1.Z_Z4 fLqP 2lJlfl dk_ _J09,_ RrJ -.0041 213 ._76 LSA 3895.9 NS_ 207.4 SSA 13.0
80( 2.8763 BRA 3.8_67 6C3 _.L_,_'tP F_P -1813 K| IM97.| d_ _N,.O 11_ 1.40 ELI 3386.1 EL2 185.4 ALF 5.98
J_tUNO4 DATE 01[C 11 1968 FLICHT YllA_ 2|_.f]O /d_IVAL DATE JUL 11 1969
RL 147.19 tAL. -.OD LOL 79.01 VL _?.386 GAL. ?.94 I_L dl_._O Y_CA _67.9_ _ 127.48 ECE .20678 ZNK: 3.3963 vJ ]O.2,1B
RP 10_,80 TAP -3,_t} _ _1_°_7 VP _7,_ GAP S,4_ _P |10,|_ T/4. J46,04 TAP 53,99 NCA I(31.12 APO 153.84 V'_ 54.829
RC J_._ ¢4. iT,J)? _ -,_1 ZAL. dO,J|} Z_ J_,Ol} lrT_ _al_,'r'/' ZAi[ J_.67 rl"l[ |79._ ZA( 102.51 ETC 166,89 CLP-1_9.11
PLAN_ TO_MTRZC C.CN|¢
C3 Z_.315 wA. 3.1_45 0TA N_._ _ $3.M R_ (l_lil.l vlrJ. 12._0_ PTH 2.19 VHP 6,054 OPA -.63 RAP 8.89 [Co J .4528
A2'I4TH LNCII4 T|MI[ L-_ Y_14_ |NJ TAT |NJ _ _NJ il_ A S¢ .fNJ A2N'rH J'NJ T|NE PO CST TIN IN| _ LAT ]NJ Z LONG
73.17 O 7 24 40_9.O? --I_0.17 |_O,O7 LP_d_.33 63.8fl I 14 33 3429.| -23._;? 16Z.66
10_.83 4 _ 4# 3I_P._# -_0.|l |0_.M M_.S3 63.#4 5 _0 8 15_.4 -23._0 101.09
T3,17 0 7 _4 _,07 "_,|Y 1"1'0.07 _(_J._3 63,8_ 1 14 33 3429,1 -23.52 162.66
10tJ3 4 L'_ _ 3|_).3# -_0.14 |Ot.SO L'M,S$ 83.a4 5 _0 8 23_J.4 -23.r_ 101.09
110.00 6 S _4 _N,_3 -_7.H M.t? _.Jl 69.38 6 53 49 1294.9 -_0.43 B0.40
JJO.O0 3 _/' ,1_ 338J ._3 -lf.liO J/#.J_ _(14.l_r _1t.03 4 24 10 ;_,TSZ.5 -I6.94 111.61
0IFIrF.R_NT]'AL (_CI_¢TIGN_ M|_ r_Qrr|_N A_O,J_A(Y OR_J'T OET[RNJ'NATZON ACCURACY
TOE 2,9101 m_ 4.0_4) TC_.k'lE.l(ilI7 8AU ,7_1_ _GT _J73.3 9_ 431.0 S_3 461.2 ST 3552.8 SR 4_2.8 S$ 14_O.!
• 0_ ,381'0 _/_ -,OLD| _ ,Ol'N, Ir_U ,03_7 MY ,_1_ _ .371_ R1T ,9671 CRT ,SgOZ CR$ -°86|3 CST -.9987
IT0( _._13_P IrRA 3.S_MAJ IrC3-1.0343 _ 2|$37 3_ (_J417,7 RL_ -.00_ 213 .9671 LS_ 3858.6 NSA 211.1 8S4 _g.9
80( 2._8338 ERA 4.076_ K3 2,1701 F_IP -|_73 KI 6573,6 _l_ 3g_.O 1HA 1.44 ELI 3572.8 EL2 191.5 ALF 6,06
494
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL_ 4. 1968-693
LAUNO4 DATE DEC 11 1968
HELZ(XENTRIC CCY41C
RL 147.19 LAL -,00
RP 108,78 LAP -3.39
RC 135.313 Gl. 17.19
PLANE T(X:,ENTR] C CONIC
C3 Z9.405 VHL 5.423
LN(J4 AZ'I4TH _ TXMI[
73,91 0 17 13
106.O8 4 16 38
73.91 0 17 13
106,O8 4 26 3d
110.00 6 18 35
110.00 3 14 215
FLIGHT TZI4E 114,00 ARRIVAL DATE JUL 13 1969
0|STANCE 592.gZ1
LOL 79.01 VL 27.567 GAL 8.3_ AZL 86.61HCA 171.12 SMA 127.35 ECC .Z1247 1NO 3.3877 VI _k[].248
LCP 350.14 VP 37.5_9 GAP 8,99 AZP 89.93 TAL 145.19 TAP 56.31RCA ID0.29 APO J54.4| v| 34.831
GP -.90 ZAL 39.15 ZAP |(0.72 (T$ 338.76 ZAI[ 123.07 [T( 179.57 ZA( 103.79 ETC 166.90 CLP"160.74
0LA 31,23 RAL 34,81 RAO 656tt,2 V(L 12.279 PTH 2,2J VHP 6.346 DPA .05 RAP J0.27 (CC 1.4839
L-| T|NE |NJ I_T |NJ I.£NG |NJ RT AS( |NJ ATI, ITH IN| TINE PO CST T|N |NJ 2 LAT IN| 2 LONG
40110,12 -|9,47 |¢_,19 2T0,71 63,80 I 24 23 3450.1 -22.83 162.42
3231,50 -19,46 J10.59 270.71 63,79 5 20 29 2631,5 -22.82 103.23
4050.12 -19.47 169.79 270.7| 63.80 1 24 23 3450.! -22.85 162.42
3231.50 -19.46 110.59 270,71 63.79 5 20 29 2631.5 -22.82 103.25
1885.34 -L_.11 88.04 274.77 69.70 ? 6 40 L_85.5 -30.61 79.73
3424.08 -II,L_ 120.61 265.93 57.51 A 21 30 _24,1 -15.47 114.03
D|FFERI_NTIAL CORIq[C TI(3qS
TOE 2.9634 TRA 4.3382 TC3-2.O4_ BAU .8035
ROE .404g RRA -.0031 RC3 .0113 FJ_J .0_94
FOE 2.0708 IrRA 3.4861 FC3 -.8521 8SP 21661
EOE 2.g910 BRA 4,3ME 84:3 2,0439 FSP -1554
iLAUNO_ DATE DEC J1 19_1
HI[LX(X:ENTRIC CCNIC
NZO-C()UR$[ r_CUTJOi ACCURACY OR6IT DET[RNINAT|ON ACCURACY
_I_T (M_311.g _ 434.8 $63 420.6 ST 3528.7 _R d27.9 SS 1397.2
RRT .3974 _ .3931 RTF ,M68 CRT .8560 CRS -.85"/'1 CST -.g982
SC8 M53.1 f_3 -,0005 R13 .g668 LSA M13.Z NSA 214,6 SSA 12,9
$61 6641.1 _ _H16,9 THA 1.50 ELI 3549.0 (i,_. 197.3 ALF 6.15
FLIGHT TIN[ 116,O0
0fST_K:[ SM,Sge
RL J47.29 LAL -.00
mP IO8.75 LAP -3.3?
RC 131.615 Gt. 16.10
PLANI[ TCCENTR| C CON|C
C3 31.532 _ 5.615
LNCH AZI4TH UMO4 TIME
7A,TA 0 27 21'
IO5.16 4 25 38
74,1.4 0 27
105,26 4 25 56
110.OO 6 31 4
1 IO.OO 3 21 30
7_.O_ _ 17._6 G_l, 8.8J AZl. M.6Z HCA
U3P 353._. VP 31.M2 GAP 9.51 _P O9.1S ?AL
GP -.g_ 2AL 34.1_ ZAP 1_._ (YS 334.73 2_
ARR|VAL DATE JUL 15 1969
ZTA.Z9 SNA 127.21ECC .21863 ZNC 5.3791 VI 30.248
J44.33 ?kP 38.6_RCA 99.40 APO 155.03 V2 34.846
J_.51 ('rE 179.35 ZAC 105.34 (TC 166.90 CLP-I62.30
OLA 31.87 RN. M.00 RA0 6a_1.3 _ 1_.365 PTH 2.23 VHP 6.654 OPA .75 RAP 11.72 ECC 1.5189
k-I TIN[ JNJ I.AT JNJ L.(:NG IN,/ RT AS( IN| AZMTH |NJ T_N[ I_ CST T|N ZNJ 2 LAT IN| 2 LONG
4030,38 -18.74 llFJ).44 r/_,94 63_7_ I 34 2t8 3430'6 -2Z.11 162.12
3_$6,10 -18,73 ll_.J_ r/_,93 63,74 5 _ Lqs66,J o22,10 105,53
40_,38 -18,?d |_,44 _P_,_M 63,_5 | 34 5_ _450,6 -22.11 162.12
34/S_.10 -IS.T_ 1|1._ Lv'_,9$ 63,74 $ 202_ 2¢_5,1 -22,10 105.5t
287_.40 -_._ #7._5 L_rT._l_ 69._)4 ? 19 2 L_78.4 -50.74 79.22
34_.20 "9.71 |_.lH) _7.$S 57.O6 4 |_ 16 _66.3 -13.98 116.39
OIFFE81[NT;AL _CTIC]NS MIO-.(_UiRS[ E)EOJTXON ACCURACY ORI_IT OETERNJNAT|ON ACCt._ACv
TO( 3.O111 TRA 4.6156 TC3-|.9112 BAt,/ .8061 _IGT M_3.# _ 434.0 SG3 39?.9 ST 3499.8 _q A32.0 SS 133_.2
ROE ,4134 _RA ,0038 RC3,0MO FM,I ,O1530 NRT ,414| _ ,4J07 R1T ._4 CRT ,8818 CRS -.8530 CST -.9983
FO( 1,9418 FRA 3,_ rC3 -,6947 8SP 21943 _ _?10,| _ ,0009 R|3 ._1 LSA 3765,7 NSA 217.9 SSA 12.7
BO£ 3.04M BRA 4,8158 _3 1,9113 F_P -1444 SGI 64HM,2 _ 2KI8.5 THA 1,56 ELl 3520.5 EL2 202.5 ALF 6.23
LAUNCH DATE OEC 11 19_8
14[LIOC(NTRIC CONIC
RL 147.29 LAL -.0(3
RiP 108.72 _AP -3.34
RC 139.923 GL 15.91
PLA_TOCENTeIC CONIC
C3 3_._33 _ 5.825
LNO4 AZ_4T_ LNCH TIW(
75.62 0 IB 14
104.38 4 24 35
7_.62 0 _8 14
104.38 4 24 35
110.(30 6 43 ?
110.00 3 18 52
FLIGHT TII4_ 21_.00









TO£ 3.0719 TRA 4,_116
ROE .4423 RRA .O164
rOE 1_8257 FRA 3.3219
80( 3.10_6 BRA 4,9116
t
I,.AUNCHOATE DEC iJ 19(18
H[L|OCENTRZC COLIC
RL 147,2_ LAL -.00
RP 108,69 LAP -3,50
RC 142.207 GL 15.22
PLAI_ TOCENTR J _ C(_qIC
C3 36,649 VHt. 6._J4
L.NO4 A,?lqTH LNCH TIME
76.58 0 4_ 36
103,A2 4 2'2 50
76,_8 O 49 36
103.42 4 22 30
lID.DO 6 54 48
110.OO 3 16 29
DIFFF..Jq[NT|AL C._(TI_N8
TO( 3.1280 TRA 5.ZL_S TC3-1.6_7 BAU .80_3
• 4617 RRA ,0_11RC3 ,0501F_ .01876
FOE 1.7210 FRA 3,2551FC3 -,4433 B,qP L_3
_(36 3.1619 BRA 5.ZZ75 _C3 1,6375 FSP -|280
01STM_E (04.202
LQ. 79.02 VL 27,526 GAL 9.30 AZL 86.63 HCA
LOP 356.50 VP 37.3"/6 GAP 10.07 AZP 89.56 TAL
GP -.82 ZAL 37,10 7AP 163,79 (TS 358.68 ZA(
37.18 RAO 65_.3 V(L 12,462 PTH








RC3 .0569 FAU ,OZlgl
rC3-.5591 B_P L:_176
BC3 1.7761 FSP -J343




2.25 VHP 6.980 0PA l.d? RAP 13.22 ECC 1.55B4
IN| AZNTH |NJ TIME PO CST TIM IN| 2 LAT IN| 2 LONG
63.71 I 45 24 34_.1 -21.37 161.75
63.70 S 19 39 2703.6 -21.35 108.01
63.?| 1 45 _4 3450.1 -21.37 J61.73




ST 3467._SR 435.1SS 1285.8
CRT ,8777 CRS -.8491CST -.9983
LSA 3716,9 NSA 220.9 Sgk 12.6
ELi 3488,3 EL2 207.3 ALF 6.31
ARRIVAL DATE JUL 19 1969
77?.4? t#4A 127.07 [CC .22533 1NC 3,3703
143,48 TAP (0,94 RCA 98.44 APO 155,71
JL_.O0 ETE 179.35 ZAC 106.94 ETC 166.88
87,19 ZerO,03 70,12 ? 31 0
125,14 Z6g,A3 56,68 4 17 21
NIO...COUR4JI[ [_COTZON ACCUMACY
S_T 674S.A sr,a_ 440.S SG3 3_9.g
,43_4 _ ,4_ RTF ._61
sr_ 6?50.8 RL'3 .00'_ 213 ._62
_IG_ 67A8.1 _ 347,0 ?HA 1.62
FLIGHT T]N[ Z_).O0
OIs?/u_Q[ _O9,742
LQ. ?9,02 VL 17,505 GAL 9,_3 AZL 86,64
L(_ 359,68 VP 37o_) GAP 10,65 A_P _)o34 TN.
GP -.79 ZAL 36,O9 ZAP 165,16 ET8 338,_O ZA[
Z_O.64 _ 116.9A ECC .232(0 IN(: 3.5615 Vl 50.248
JAZ.6Z TAP 63._G RCA 97.A1 _PO 156.46 V2 34.865
J21.52 ETE 1?9,36 7AC 108.58 £TC 166.84 CLP-165.28
OLA 31.10 RAt. 3_.35 RN) 6n_M.4 VEL lZ.3?| PTH 2.28 VHP 7.3Z6 0PA 2.20 RAP 14.76 ECC J.6032
L-| T|N[ |NJ I,.AT ]NJ _ |NJ RT A_K: |NJ A_dTH |NJ T|N[ PO (ST T|M IN| 2 LAT _NJ 2 LONG
4028._ -17.1g 1_.41 21_'.51 63.68 1 56 44 3428.4 -20.59 J61.23
3344.18 -17.18 117.98 ZT_,S0 63.6? 5 18 15 2?44.2 -20.5? 110.71
40_8,38 -17.19 168,47 Z77.51 63.68 1 56 44 3428.4 -20.59 161.23
3344,1_ -17,1_ |17,_4_ _7,_0 63,61 5 18 15 1744,2 -20.57 110.71
_JZ -Z_.40 86.96 ,1ME.70 '/_.24 ? 42 37 2269.8 -30.90 78.60
3550,73 -'e.55 127,34 L)7J._ 56,38 4 15 40 2950,7 -10.93 121.03
NID-COUR_ [X[¢UT|CN ACCURACY OR91? O(TEAMIN_TION ACCORACY
SGT 67_7._ _ 442,3 SG3 344,4 ST 3431,1SR 437,1 8S 1236.8
,4_| _ .4_0_ RTI r ._59 (.J_T .8736 CRS -.8454 CST -.9984
SG8 MO_,2 RL_J .0033 R13 .9_59 LSA 3666.4 MSA 223.4 SSA 12.4
S_I 6790.7 SG_ 39,1.3 THA J.69 EL1 3452,3 EL2 211.4 ALF 6.37
A95
: JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)
H[LIOCENTR|( CONIC
RL 147.ZS LAL -.iX)
RP 107.49 LAP 2.40
RC 76.644 GL 3.55
PLAN(TOCENTRXC CONIC
LNO4 AZNTH LNCH T|H( L-_ T|14[ ;NJ LAT
90.00 5 M 3! X)_.67 -27.52
90o00 _ 0 J6 5J17.1| Z4.89
100.00 7 4 30 2791.35 -29.17
1_._ 2! 16 _ 4869.67 |6,SO
1|0.00 e 23 19 2544°?4 -39.62
HO.O0 _ |¢ _ 4t_9.04 3o.82
OIrFCR£NTIAL (CIR/_CTICNS
TOE -.69(]0 TRA-|.8397 7C3 -.09'97 _ °9_9
RC_-I.I41Z RRa .5_M55 RC3 -.0140 FAO °0|256
FO( ,9567 FRA ,6g07 FC9 -.0418 8_P 4245
BO( 1.35_ I_RA 1.9169 ¢(9 .1007 FSP -77
0ZSTANCE 194.130
LOL 80.04 VL |7.169 GAL 23.29 ATk 86.37 HOL 41.97 SNA 88.04 ECC .73370 |N( 3.631B V| _0.251
L_P 12J .95 VP 31.0|5 GAP -43.84 k_ 87.2_ TAL J_0._ TAP 212.05 RCA 23.44 APO | 52.63 V2 35.Z55
5P .27 74L 64.M Z4P 9| .§7 [T$ 179.65 |ALE: 197.09 ErE |88.29 Z4C r_.23 £TC 163.98 CLP 31.57
9.46 R4L 19.09 RA0 657J.5 VlEL |9.594 PTH 5.|| VHP 26.068 0PA -13.25 RAP 996.02 ECC 5,2834
|NJ LONG |NJ RT ASC |NJ 4214T_ |NJ TiN| PO C$T T|H XNJ 2 LAT IN| 2 LONG
J0J,40 279,_4 89,06 6 29 40 2468,7 -28.20 92.80
2|?.SO 2?0.52 16.04 21 25 93 4511.1 22.72 2|9.50
81.29 _0.07 89.16 7 5J 2 219|.4 -29.8| 72.49
Z00.85 270.07 75,69 _ 3b 8 4269_7 24.26 L:_0.77
69.12 ZllO.M 89.4| 9 5 43 1944.? -94.|6 53.92
199.09 L:N_.?§ 74.49 29 _IZ 48 4089.0 28.98 |85.48
M|O-COURS_" EXEC'UTIOI ACL'_ACV ORS|? 0£?£RNIN4?|_,I 4CCUR4CY
_,T 715.1 g 48|.3 ._9 _.8 ST 915.6 SR 409.4 SS 33J.3
RRT -.0402 _ .0199 RTF -.6936 CRT .6795 CRS .7808 CST .9872
SC,8 897.7 _9 .Ot_ R|9 .6394 LSA 57|.5 NSA 223.9 SS4 13.3
SG| 7?6.A S_ 450.7 THA |77._ [L| 477.9 EI._ 198.6 4LF 55.58
LAUI,,kT.H 0ATE O[C |2 J9_8 FLIGHT TII,_ 72.00 ARRIV4L O_kTE FEe Z'_ 1969
H[L|CC[NTRZC C_NIC 0J$T_ 139.879
RL 147.28 LAL -.00 LOL 80.04 VL |7.g09 GAL _.;_ AZ_. _._) H_ 44._2 _ 89.57 [CC .'_0642 IN(: 3.6055
RP 107.48 LAP 2.59 LOP 124._0 VP 9| .4_i0 GAP -43.75 A_q_ _7.49 T_... 169.89 TAP 214.45 RC4 26.30 APO 152.84
RC 74.S09 GL 5._8 5P .28 7N.. _.|2 Z_ 30.04 ITS !79.79 ZK |97.24 EY[ i88.72 7AC H.88 [TO 1_4.24
PLAN(TOC[NTfl|¢ C(_M|(
C9 297,7_1 VHL |5.4|9 0LA 10.25 RAIL J4.|4 RAO 657J.4 q[L J8.949 PTH 9.07 VHP 29.075 0P4 -12,69 RAP 397.67 [CC 4.9|25
LNO4 42141;4 LNOf T|N[ Lo_ ?|1,_ XNJ i.AT IN| _ |NJ RT AS( _NJ AZNTH ;NJ T;NE POCST TIN IN| 2 LAT |NJ 2 LONG
90.00 S 36 ZZ _(M2.Z'_ -;_P.41 |O'_.!M JM0.33 82._ 6 27 44 2482.2 -28'J5 93.i9
gO.OO L_ |O 50 5079.0_ 24.24 L_4.gO Z'_.4| 74.89 2J 95 Z9 4479,0 21.99 216.99
1(30.00 7 2 48 2809,49 oZ9.07 82.|2 280.58 82.70 7 49 91 L_09.5 -29.77 73.39
100.00 2J 27 6 4_92,_;I_ 25.85 Z06,_ Z_I._)Z 74.44 L_ 47 99 4299.0 29.47 198.39
||O.O0 8 _ 95 2559._ o_9.54 _.8_ _J|,_5 8_,00 ¢ 5 8 |_5_,8 -94.|5 54.63
|10.00 Z_ 29 48 4658.43 30.|8 JgJ.42 L_J.50 79.14 25 4J 23 dO55,4 27.58 J89.20
0|FFERI[NT|AL C£t_'/_CT|OM_ NZ0-¢(XII_J[ _Oi_T|CN A_CURA_Y ORbiT OI[T[RMJNAT|CN ACCURACY
TD( -.769J TRA-I.Z99 TO9 -.JIB? 6AU .3804 Sr, T _3.9 JIGR 456.1 8rv9 29,2 ST 959.9 SR 4|9.9 SS 954.0
RO£-|.|0_ Ns_A .515| RC3 -.0155 FAt) .01227 RRT -.0IS| RNF .O130 R1T -.6497 CRT ,7005 CR8 .7845 CST .9905
rO£ .3800 FRA .72_0 re9 -.044? _ 2529 _ 976.9 R_ .0092 R|9 .6497 LS4 6|0.7 NS4 230.3 SS4 |4.0




L_t._q_.H OAT[ 0[( 12 1_8 FL|,_'IT T|NE 74.00 ARRIV4L 0ATE FEB 24 1969
H_LIO((NTR|C C(_NIC
RL 147.28 LAL -.00 LOL 80.04 VL
RP t07.48 LAP 2.66 LOP 127.85 YP
RC 72._1 GL 4.21CP ,29 7AL
PLAN[TO(_NTRZC CON|_
C3 217,222 WIL 14.738 0LA
LNO4 A_TH LN(H TIM| L-| TIN( IN| LAT
_0.00 5 34 I 3094.92 -2T..;'_
gO.O0 20 21 10 50,_i.47 25.59
100.00 7 0 59 2_|4.75 -Z_.97
l_.OO 21 _ 58 4795.87 25.15
l|O.00 8 21 39 2561.99 -99.47
110.00 2_ 92 41 4621.40 29.49
O|FFERI[NT|AL COR_CTIONS
TD_ -.7759 TR4-1.9460 TC9 -.1_7 _,U .9714
R0_-|.0649 RRA .4929 RC9 -.0|74 FAU ,012_7
rOE ,9954 FRA ,751_ FC9 -.0499 8dip 2_44
8OE 1.3176 8_4 2.0073 _:9 .1219 FSP -69
0ISTANCE 145.715
18.591 5_L 2|.27 AlL 86.d_ I,(4 47.86 .944 9|.11 ECC .67943 IN(: 3.5821 v! 30.251
51.828 GAP -41.77 47P 87.60 TAL 169.00 TAP 216.86 RC4 29.21 4PO 153.02 V2 35.258
61.99 ZAP 28.53 £T$ |79.94 7_E 137.54 [T[J89.23 ZAC 71.56 ETC |64.50 CLP 28.53
1|.02 RAL |5.14 RA0 657|.2 VI[L 18.999 PTH 9.04 VHP 24.|16 OP_ -|2.O0 RAP 339.33 ECC 4.5749
_NJ LON_ |NJ RT A_ |NJ AZldTH |NJ TIME PO C$T TIN IN| 2 LAT IN| 2 LONG
109.29 280.71 82.14 6 25 36 2494.9 o28.10 94.7|
Z"_Z.Z9 2?0.24 79.77 21 45 I0 4440.5 21.08 714.48
82.94 280,97 82.28 ? 47 48 22J4.7 -29.73 74.22
209.78 _;9.?J 75.29 _6 54 4|95.9 22.62 J95._)O
6a.45 ;MI.M 82,89 9 4 2| 1_)_2.O -94.|9 55.26
189.0_ _.18 71J7 29 49 49 4021.4 26.73 180.92
N|0--C_R_ _"_(C'JTICN A¢O.I_ACv CA_IT 0ETERN_NAT|ON 4CCOR4C_
S_7 gO_.O SGR 4_0.5 SG9 91.6 ST 380.2 SR 4|8.| SS 370.5
-.0J49 _ .O|JO RI"F -._10 CRT .7005 CRS .7856 CST .9904
1018.1 _ .(30_4 RI3 .6680 LS_ 699.0 NS_ 236.| SS4 . |4.3
_! gO_,J _ 4(_0.4 TIM |79.42 ELl 521.6 EL2 2J7.5 4LF 48.87
L4UNO4 OAT( OEC 12 |_
PIELIO_[NTRJ¢ C(_ZC
RL 147.28 LAL -,00
RP 107.48 LAP 2.77
R( "r0.Z_l r.,L 4.56
PLAI_T_(NTRJC (_:N|(
C9 19(1.574 _ 14.0_Z
LNO_ 4_TH LNCH TllqE
_O.00 5 91 27
SO0.O0 _ _1.46
lO0.O0 21 4_
110.00 8 l_) 3_
110.OO Z_ 4J Z_
TD( -.779J IrRA*|.9_ TC9 -,J341 19AU .999_
R0(-I.O2?4 RRA .41_3_111¢9 -.01_4 FAU .01251
_0[ .4109 FRA ._J r¢9 -.0545 8SP 2665
1.2894 _RA 2.0197 8(_ .1955 FSP -78
FLICHT TII4[ 7_.00 ARrcIV4L DATE
OISTANC( 151.6_9
L(_t. 80.04 VL 19._9 GAL _)._4 AZL 8_.44 H_A 5J.JJ _44 9_.66 [CC .65288 |NO 3.5610
LOP |)|,JO V_ 9_._ _P -_I_._I_ A,.-_P 87,,_6 TAt. J_.J7 TAP 219._8 KA 92.|7 4PO 155.16
GP ._) ZAL _).79 ZAP _'_.0_ (TS |_0.0_ ZAi[ 1_7._9 (1"1[ |89,78 ZAC 79.26 ETC 164,74
OL_ 11.79 RAL 16.09 RAO tM_?l.l vF,I, 17.886 PTH 9.00 _48 29.|_ OP4 -11.35 RAP 340.99
L-_ TiM| |NJ LAT |NJ LO4G |NJ RT AS,(: ]NJ AZMTH ZNJ T|14[ PO CST TIN IN| 2 LAT
9106.85 -_/'.18 104.14 Z_0.97 81.72 6 23 |4 2506.8 -28.04
_|._ _.76 2|0.(_ Lv_0,OO 7_._8 2l 54 _9 4401.4 Z0.17
_2_,21 -IM,J? _.?0 /Ml.24 8j.89 7 45 52 _L_5.2 -_.69
415_.25 24._H) _I._P_ _.44 72.16 29 5 51 4158.3 21.72
25_)._ -99.41 65.01 J_l.gl_ 82.31 9 3 L_ J_'F).9 -94.11
45_16.g0 Z_.73 l_._l L_7.SJ '/_.69 29 57 49 3986.9 75.82
NIO-_UR_ [_[(:UTIG_ ACOURACv
S_T _l._ _ 464.2 st,9 _l.|
41rr -.0|L'J 8_ .(X_9 R1T -.M_
SG8 1058.5 R_ ,01_9 RJ9 .6898














ST 400.0 _R 421.8 $S 387.J
(.RT .6998 CRS .7866 CST .990|
LS_ 655.| NS4 241.6 SS4 |4.5
(LJ 596.1 EL_ 224.8 4LF 47.17
4_NS
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
LAUN_ OATE O[C 12 1968 FLIGHT TI_ T_._ ARRIVAL OATE FEB 2B 1969
H[LIO(ENTRIC CONIC
RL |47°28 LAL -.DO LOt. 80.04 VL
iO7,&8 LAP 2.88 LOP _34.35 VP
R( U.Z09 GL 4.9_ GP ._k_ ZAL
PLANE TOCENTRI C CONIC
C3 181.601 W_. 13.476
LNO4 A/).tTH LNCH TIME
90.00 5 28 40
90.00 gO 41 14
IIX).O0 6 56 27
JOO.OD 21 56 ?
I|O.O0 8 19 15
110.(X) 22 49 49
OIFFrR_NTIAL CORtq[C T l ONS
TOE -,7824 TRA-I._7 1'(:3 -.1416 _ .._L77
ROE -.98_ RRA .4465 Re3 -.0216 FAU .01_o8
F01[ .4268 IrRA ,8OSZ FC3 -.0604 B_k° 2795
J .28JB BRA _.0|96 _(3 o14)2 F_P -_)
LAUN(.H DATE 01[C 12 J_
OISTANCE 157.589
19.839 5kl. 19.45 AZL _.AG HCA
32.572 GAP -_.10 AZP 87.93 TAL
5_).71 7AP 25.58 ET$ 11b0.25 7,_
54.36 SMA 94.2! ECC ,62685 IN(: 3.5417 V! 30,25J
167.36 TAP 221,72 RCA 35.16 APO 153.27 V2 35.259
1M.43 ETE 190._ ZA( 74.98 27 t" |64.96 CLP 25.58
OLA 12.54 RAL 16._J) RAO 5571.0 VEL 17.405 PTH 2.96 VHP 22,295 OPA -10.68 RAP 342.6_ ECC 3.9887
L-I TDA[ IN| LAT IN| LONG INJ RT AS( IN| AZNTH |NJ T|14_ PO CST TIN iN| 2 LAT |NJ 2 LONG
3118.05 -27.06 I04,94 281.12 81.34 6 20 38 2518.0 -27.98 96,40
4_1.71 21,93 217.07 269.72 71.6_" ZZ 5 56 4361.7 19,22 209,45
28_4.90 -28.77 84_41 281.41 81.53 7 4_ 42 2234.9 -29.65 75.71
A?_O.09 23.57 l_.71 E89.12 71.O6 23 14 47 4J_0.J 20.77 191.03
2575.84 -33.35 65.51 282.18 82,0;_ 9 2 JJ 1975,8 -34.09 56.34
455! .9_ 27.92 I84,_ 267.39 69,412 24 5 41 3951.9 24.86 176.38
MIO-COL_ EXECUTION ACCURACY ORBIT DETEt_41N_T|ON ACCURACY
SGT 996,| S_R 467._ SG3 _6.9 ST 420.8 SR 424.9 S$ 404.2
RR7 -.OO96 mr ,O0£5 RTF -.70._3 OR7 .6993 CRS .7878 (ST .9899
SC_ 1100,_ I_ .00"_ R15 ._i0 LSA 678.1 MSk 246.7 S$_ 14.7
S6J 99_.J _r_ 4_7._ TH_ J79,_7 EL| 55J,2 EL_ 23J ,9 ALF 45,40
FLIGHT TIN[ 80.00 ARRIVAL DATE MAR 2 1969
H[L|(_ENTRIC CCNIC DI$TANQ[ I$_.B(_
RL |47.2_ LAL -.00 idOL 80,04 VL _.4,04 GAL 18._0 a_. 86,48 t4_ 57._1 _ 95.76 E(( .60143 IN( 3.5_39 Vl 30.2_1
IO7.48 LAP 2,_ LOP 1_7.60 VP Y'_.91_ GAP -_45._P A_ 88.11 TAL 1_4_.57 TAP L_'_4.18 Ah_ _,17 APO 153.35 V2 35.257
P_ 645,1(57 Gk 5,29 GP .31 ZAL _.69 ZAP 24.1 _1 ITS 180.4_ Z_ 1_.03 ETE 1_N3.98 ZAC 76.71 ETC 165.J8 CLP 24.12
PkANE T(_ENTR|C COH|C
C3 166.140 VIAL 12.8_O Ok_ 13,_P R_A. JT,dl3 AU_ 6_70,B VEt. |6,dl_S PTH Z,92 VNP 21.430 DPA -9.99 RAP 344,36 EC( 3.7342
LN04 AZNTH LNCH T_N_ L-Z 7_f_ IN| LAT _NJ LONG _NJ RT A_C _NJ AZNI_ [NJ T_N_ PO C$T T_N _.NJ 2 LAT _NJ _ LONG
90,00 5 25 _J 3121L5_ -_.95 105.$9 ;_1)1,|_ 80,_)8 6 17 47 2528.6 -27.93 97.16
90,O0 _ 5J O 492J ,4_ _J.O4 ZJ4,45 _o.,_ 70,60 _'_ J3 J 43_J .4 18,_ 2£)6,93
|OO.OO 6 53 55 2843.87 -_._ IH.06 _J.AS iIJ._ 7 41 19' L_43.9 °29.60 76.38
100.00 22 5 Z5 4681,3_ L:_,(_) 196,17 _,74 ?0.00 23 _3 26 40111.3 19.76 168.6(]
|10.OO 8 17 AS 2581.86 -33.29 iS.iN _2._T Bl.?_ 9 0 47 1981.6 -34.07 56,79
110.OO _ 58 4 4515.42 27.O5 |B1._3 L_6_.tPl _._5 24 13 _ 3916.4 23.85 174.12
O_FFER[NTIAL r_(TION_ N_O-(J_IRe_ _(t_TION A(G'_A(Y 4_f O_T_IA_NATION A(CURACY
TO_ -.78_ TRA-I .977& TC3 -.14_2 _ ,_ _,_T J040._ dl(At 4_.$ SG3 _'_.9 ST 441.3 _ 427.4 SS 42| .5
ROE -.95_ RRA .A233 RC3 -.0240 IrAU .012_8 RAT -.007J _ .0039 RT_ -.71H CRT ,6984 CR5 .7890 C$T ,98_5
F0t_ ,4430 FRA .IJ3_5 FC3 -.0671 BdiP 2999 8TA_ 1|4].7 RZ_ .0025 RI_ .7196 LSA 701.2 MS_ 251.4 SSA 14.8
BO_ 1.2333 BRA 2.OLW_Z E_3 .1SO2 F_ -g_ SGI 1040.6 8G2 469.6 THA 179.77 ELl 566.2 EL2 238.4 ALF 43.69
L_U_H DATE DEC 12 J_ FLIGHT TIN[ 82.00 ARRIVAL O_TE M_R 4 1969
HELIOCENTRIC CONIC
_I. |a?.Z8 LAL -.OO
FtP 107,49 _aP 3.06
RC _4. J6J _L 5,_
PLANE TOCENTR IC C_NIC
C3 1_2.D49 VI4L 12.331 14,O_ RAL
LNCH AZNTH LI_H T|PA[
90.00 5 Z_ 23
100.00 6 51 9
100.00 2'2 14 31
IlO.O0 8 16 2
110._0 23 8 7
O IFIrER[NT_AL COEIq[C T J'(_M$
TO/[ -.7874 TRA-1.987) TC3 -.1555 BAU ._Z07
-._15_ RR4 .4004 RC3 -,O26_ FAU .013J0
F'O[ .4603 FRA .8_ F¢3 -,0748 O_P 3132
BOE l,Z0"r8 _l 2.0Z?Z BC3 ,1578 r_ -100
I.._UI_OAT[ DEC 12 1968
Ol STAI_E 170.009
COL BO.OA YL _O.934 6AL 17.79 A2t. 8_.49 N(A _0,SL._A
LOP 140.85 VP 33.248 GAP -34,77 A_P 88._9 T_t. 165.80 TAP
GP ,_ 7AL _7,7_ 7AP Z_,£_ [_'S JB0o61 2A[ 1_).74 ETE
97.30 E(( ._7667 IN( 3.5074 Vl 30._SJ
22£.66 RCA 41.19 /_PO 153.41 VZ 3'_.;H,_
Jgl .65 ZAC _8.46 ETC 165,38 (LP 22.69
Ot.A 18.63 R_ 2570.7 VEt. 16.534 PTN 2.88 VtAP L_'0.593 OP_ -9.29 RAP 346,05 [CC 3._023
L-J T|PA[ IN| L/IT IN| _ IN| RT A_ IN| A_IATH |NJ T_N_ _ _$T TIM IN| 2 LAT _NJ Z LC_IG
31M.43 -_.85 IO_._H) _BI.08 _0.64 6 14 A| 2538.4 -27.B_t 97.88
4880.49 _0.0_ 21J.8_I 268._J 69.62 _2 2J 56 42_.5 J/.J4 _4.4D
4_2.00 Z1.75 193._Z 2M.32 58._7 2_ _: 5_ 4042.0 18.?0 IS6.|6
2586.53 -33.24 (_._ _2,24 $1.5A 8 59 9 1986,_ -_4.06 57.18
4480.39 2_.11 179.44 Z/_._H) 67.12 24 _O 47 3_80.4 22.79 171.86
NIO-O3U_ [_[OJTICN _(OJRAC'/ ORBIT 0£T[m,_/e_TION _CCU_C¢
8,GT J04_g.4 _ 471._ S_3 4}._ ST 464.2 _q 429._ 8S 439.7
-.0033 W .000_ RTI r -.7_5_ CRT .6987 CRS .7905 (ST .9e93
1U_.9 RZ3 ,0023 RI3 .7352 kS_ 726.A MSA 255,5 sgk 15,0
_GI J_).d _,_ 471._ THA 179.9(:} ELI 5B_.J EL2 244.5 ALF 41.80
Ft.IGHT TII_ _4.00 JU_IVAL DATE HAR 6 1969
HEt.IOCENTRIC _NIC DISTMAC[ 176.ZlM
147.ZB LAL -,00 LOL B0.04 VI. 21.431 GAL 17,0J AZL 86.51 _ 64.10 SI_ 98.82 ECC .55263 IN( 3.4919 vi _0.251
i_P 107.50 LAP 3.14 _ 144.10 VP 33._3 GAP o33.21 AZP 88.47 TAL 165.05 TAP 2"_3.15 RC_ 44.21 APO 153.44 v2 35.253
RC I_..l_ GL 6.07 6P .34 2AL 51.81 ZAP ZI.27 [TS iBO,SJ ZAE 140.57 ETE 192.37 2AC 80.23 ET( 165.56 CLP 21.27
PLANE TOCENTR|C C_N|C
C3 1_V_.197 _ 11.798 Ot.A 14.74 RA_ 1_.37 RAO 6_?0.5 VEt. 1_.141 PTH 2.84 VI_ |9.78_ OPA -8.57 RAP 347.75 EC( 3.2_N38
LNO.I A2NTH _ TINT. t.-] 7INE IN| /,.AT |NJ LO_ |NJ RT A_ IN| A2NTH IN| TINE PO CST fI_ IN| 2 t.AT IN| 2 LONG
gO.OO 5 18 51 3147,72 -L:_.?4 107.0_ Z_O.gO B0._3 6 11 19 2_47.7 -27,81 98.55
gO.O0 2J |0 3 483_.8_ 19._ _.19 _.84 M._ L_Z _10 42 42_}8°9 16.02 201.86
JOO.OO 6 48 8 2859.BO -_,5| dl4_._1 Zl_|.2_ 80.62 7 35 48 _'_59.8 -29.51 77,55
I00.00 E_ 23 _ AIO'_.O3 _0.75 191.07 _87.84 67.99 23 40 9 AO02.O 17.58 183.71
110.00 23 13 M 444_.BI 25.12 177.05 _S.83 _.02 24 7B _ _43.8 21.67 169.61
olrrE_NT;At. _CTION_ MID-(.OIJIL_ [_{:UTION ACCURACY ORBIT OETEA_AII_T|ON ACCURACY
TOE -.789_ TRA-I.g934 TC3 -.161_ 0_4J .30_0 _T 1137.# _ 472.1 863 46.7 ST 487.1 _ 480,5 SS 458.2
-.8787 RRA .3777 RC3 -.O294 FAU .O133_ _T .(X]04 RRIr -.O0"_ RIT" -.7504 _T ,6987 C_S .7921 CST .9890
roe ,47_)0 rRA .8899 re3 -.0831 8_IP 3334 SCdg 1_I,9 _ -.OO'_ R13 -.TS04 t.SA 7_|.B _SA 259.1 SSA 1_.!
BOE 1.181J BRA 2.OM _.3 .164$ FSP -110 S_I 1137.8 $6_ 472.1 THA .01 EL1 600.1 EL2 2_0.0 AL_ 39.98
497
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH DATE DEC: 12 1968
i'lL |OC[NTR|C CONIC
RL 147.26 LAL -.00
RP IO7.5i LAP 3.21
RC GO.t78 GL 6.48
PLANE TOCFNTRIC CONIC
C3 I27.473 _ ll.ZeO
LNCH AZNTH LNCH TZl,I[
go.Ix3 5 15 3
gO.O0 21 19 21
IOO.OO 6 44 52
100.OO Z'_ 3Z 13
110.00 J 11 58
liP.DO 23 21 37
FLIGHT TII_ 86.00 ARRIVAL (}ATE MAR 8 1969
DISTANCE 182.627
LOt. 80.D4 VL 2!./196 GAL 16.26 AZL H.52
LOP 147.35 VP 33.856 GAP -31.72 AZP 88.66 TAL
(*P .35 ZAL 55._ TAP 19.86 [TS 181.03 ZN[
67.35 SNA 1(3(3.33 [CC .52934 [_: 3.4T72 Vl 30.251
164.33 TAP 231.68 _CA 47.22 APO |53.44 v2 35.250
141.51 ET[ 193.15 ZAC 82.00 ETC 165.73 CLP 19.86
DLA |5°45 RAL _0,06 RA0 65/_.A _L 15.774 PTH Z._0 _ |8.ee9 DPA -7.84 RAP 34_).46
L-! TINE [NJ I.AT ZNJ LONG |NJ RT 4_ INJ AZI, ffH |NJ ?|rAE POCST TIN XNJ 7 LAT
3J56.50 o_.64 107.68 ZlIO.60 80.03 6 7 40 2556.5 -2T,T5
4796.55 |8.02 206.54 _.05 67°78 ZZ 36 J8 41_.6 14.85
zs68.aY -28.43 84,_ 280.e5 80.36 7 32 39 2266.9 -29.47
4561 ,4_ |e._ 1118.5_ _7._JZ 67.05 23 48 15 39G1.4 16.42
2594.36 -33.|6 M.tle _|.85 81.20 B 95 12 1994.4 °34.02
4406.69 24,68 |74.(_ t$_l._ 64.9T 24 35 4
DIFFERENTIAL CCRN_CT|OMS _
TO(-.7t514 TRA-|.996J TC3-.16T7 BAU .2911
R0( -._4ZZ RR4 .3552 R(3 -.0323 FAU .01364
FD( .4eGG FRA .9189 FC3 -.0927 OSP 35_
|.|55Y eRA Z.0294 _1 .11_[58 F.qP -121
_.AUNO'I DATE O[C JZ J_r._t
H_L IOCrNTR_C COql| C
:NO_ E_[CUl"I_ AcO,m_¢y
S_T IIM.O S_ A'tZ.2 sG3 _O.5
_r .0045 mr -.0070 _ -.?64e











ST 510.9 SR 431.1 $S 477.5
CRT ,6991 CRS .7939 CST .9888
LS_ 778.4 NS_ 762,J $SA J5'3
EL| 618.0 EL,? 254.8 ALF _8.14
ARRIVAL DATE NAR JO 1969
RL 147._6 LAL. -.00 LOL. 80.04 VL _.3_ GAL 15._L4 AZL IM.54 _ ?0.60 _IA |0|.81 ECC .506_3 INC 3.4632 Vl 30.251
RP IO7.52 LAP 3._7 _ J_O._O VP 34.135 GAP 30 30 A2P e_.e5 TdL 1_3.63 TAP _34.22 RC.A 50.21 AR3 |53.42 V7 35.246
RC _8.4|Z GL 6.61 GP .37 ZAL 55o|_ ZAP lll.Atl [T$ 181.26 ZA[ 142.57 (T[ 163.69 zAc 8:1.79 ETC 165.89 CLP 18.45
PLAIM£ TO{_.3MTR I C COLIC ...........
C3 116.776 _ JO.IWI OLA 16.1e RAI. _P.70 R_ 6570.tVEL 15.431 PT_ E.Te WIP }8.2_OPA :?,}b RAP 351.|6 [CC 2.97i8
LNO_ AZNTH INCH TJI,_ L-Z TII( IN| LAT |NJ _ IN| RT AS( IN| AZNTH IN| TINE
_0.00 5 10 Sll 3164,14 -L, IS.S4
go.Do zI Z_ _ 4753.49 16.N
100._0 6 4I _0 _73.42 -28.36
IO0.O0 _ 40 5I 45ZO.J5 16.58
1 |o.oo 8 _ g 35 2597.31 -33.1_
liP.DO 23 29 5 4369.02 _.g7
O IIrFrRI[NT ;At. r,,Clt/i[C T |(]_l
TO(: -.?966 TRA-_o0040 TC3 -.1739 BAU ._71'1
ROE -._06| _1_ .333J RC3 o.035_ IrJ_J .0|3_9
to( .51GS rR4 .eAe? t(_ -.I034 _qP Meg
1.1355 eRA _.0315 84:3 .|_9 Ir_p -13_
LAUNCH OAT[ DID 17 J966
H_L |OCENTRIC CONIC
RL 147.25 LAL o.00
RP IO7.53 LAP 3.3l
RC 56.605 GL 7.35
PLANE TOCENTR] C COqlC
C3 lO?,O|3 VHL 10.345
LNC._ AZNTH LNCH TIRE L-! TINE ZNJ |.AT
gO.OO 5 6 33 3172.83 -26.44
gO.DO 71 37 36 4?o9.6_ |5.70
100.00 6 37 30 2876.54 -28.28
100.O0 L:_ de _ 4475.2J |7.&0
110.OO 8 6 57 259_ -_3.1|
I10,00 73 36 73 4330,82 2| .81
DIFIrERENT IAL CORR_C T|ONS
TO_ -.7997 TRA-2.00_ TC3 -.1788 BAU .L_JT
RO( -,7704 RRA ._11_* RC_* -,0_18_ FAU .014_|
PO CST TIN IN| Z LATINJ Z LONG
|O_._f _10._0 7e.75 6 3 43 2564.8 -2?.69 99.79
_03,i_ 267.5_ 66.e3 Z'_ 47 45 4|53.5 13.62 |_G.74
eT.le z_0.56 _0.1_ T_) 13 2273.4 -;_9.43 ?8.56
iT.IS J_l.48 81.07 _ 52 52 1997.3 -_4.01 5_.D7
II'Z.!I_ L_N.S7 6_.e_ 24 41 54 3769.0 19,Z8 165.12
NJO_ [_OJT|Oq ACCURACY OR_IT(M[_JNATION_
S_T 1_4_,4 &;R 471.5 S03 54.6 ST 537.3 SR 430.9 SS 497.8
RRT .Ol0J RRIr -.Pile RTF -.7786 CRT .7007 CRS .7960 CST .9887
l_.e 1_3 -.OOL_/' RI3 -.7786 LSA 807.5 NSA 264.4 $SA 15.4
SGJ J_d_,4 _ 471._ TH_ ._ ELI 658.) [L_ 258,6 ALF 36._0
FLIGHT TIN[ 90.00 ARR|VAL DATE MAR 12 J969
DISTANCE 195.498
LOL 80.04 VL L:_.?4J GAL |4.85 ATL 86.55 I'K:A 73.84 SMA" 103.27 ECC .48_5 ZNC 3.4497 VI 30.291
LOP 153.85 VP 34.3_ GAP -Z_.e3 AZP Be.D4 TAL 162.96 TAP _.80 RCA 5_.J? APO J53.37 V7 35.741
GP .38 ZAL 54.4_ ZAP |7.07 ET5 |81.5Z ZAI[ |43.77 [TE 194.92 ZAC 85.58 [TC 166.03 CLP 17.O6
OLA 16.86 RAL 21.28 RAO 6570.1 VIEL lS.|JJ PTH 2.72 VHP 17.SO4 DPA °6.35 RAP 352.86 [CC 2.76J
|NJ _ _lJ RT AS(; |NJ AZMTH JNJ Till[ PO CST TIN IN| 7 LAT IN| 2 LONG
lO_.B3 276.66 79.48 5 56 26 2572.8 -_7.63 JDO.36
_I.Z_ 266.g4 66.|$ 22 56 5 4lOg.? 12.34 194.J5
87.63 _.07 79.90 7 25 30 2279.5 -29.39 79.01
le3._O L_'o6.|4 55.3J 24 3 5e 387s.7 _J,9_ |76_33
67._3 _l\02 _0'_ 8 50 |7 H)ge.T -34.00 5e.ZO
169.9_ 263.f18 63.00 _4 48 34 3730.P 18.0| 162.89
N_D-_ £_CUTION A(_)RACY ORBIT DETEI;_AINATJON ACCURACY
SGT lZeG.4 SGR 470.1 SG3 59.1 ST 563.6 ,SR 430.1 SS 51B._
RRT ,0|57 RRF -.OlTl RTI r -.?_|? CRT .?0L_Z CRS ,7983 CST .9885
r0£ .5374 FRA .g_J| FC3 -.1|58 _ _e? ,q_/_l|_lTe.O _ -.00_1R|3 -.?el? LS_ 837.0 MSA 266.1 SeA 15.6
1.1JO4 eRA Z.O299 Be3 .1829 FSP -145 S6J 1296.4 _ 47_.0 THA .37 ELI 658.8 E1.2 262.0 ALF 34.36
L_t.JNR_ DATE DEC 12 I_N_
HEt.IOL_NTRIC CONIC
RL 147,Z_ LAL -.OO
RP 107,55 LAP 3.35
RC 54.864 GL 7,_0
Pl._l_ TOC£NTR| C CONIC
C3 9_.103 _ 9.gO5
LNCH A21tTH INCH T;NE
90.00 5 I 4g
gO.00 21 46 34
100.00 6 33 2"3
100.00 Z_ 57 41
|JO.O0 8 4 4
110.O0 23 43 30
FLIGHT TJIAI_ _.OD _IRIVAL DAT£ MAR 14 1969
D|$T_II:I[ZOZ.O|4
LCL 80.04 VL 23.123 GAL 14.J9 ATL 8G.M PICA T_.O9 _44 |04.?0 £CC .46475 IN<: 3.4367 VJ 30.251
J57,10 VP 34._47 GAP -_7,$1_ ATe 89._3 T)4. 1_.32 TAP Z_J.40 RCA 56.09 APO J53.51 V7 35.235
GP .40 ZAL 53.74 ZAP |5._t ET$ |JI.eI Z_ 145.10 [1"1[ |_J.95 ZAC 87.38 ETC 166.16 CLP 15.68
OIJ 17.55 _ 21.|I _ (l_.| _ 14,8|4 PI'H 2._8 _IP 16.TeZ OP_ -5.59 RAP 554.5?
k-| T|t( IN./ LAT |NJ _ IN| RTA_IC IN| AZl4TH IN| TII_ PO CST TIN IN| 7 LAT
3|80_ _.35 |O_.M _e.O_ 79.23 5 54 50 2580.6 -27.57
4665.1_ 14.45 1_.54 _6.33 65.38 Z3 4 19 dO65.1 11.01
2885._ -J_.Zl O_.OS Lr_9,48 76.66 7 Zl 28 L=_85.3 -29.35
4435.t_ 16.I8 J80.84 _5.4e 64.5| 24 || 37 3855.6 IZ.6|
L_OI._ -33.09 67.47 _.45 80.8_ 8 47 _5 2001.6 -33.99
429_.10 Z0._9 167.61 _3.15 62,09 Z4 55 2 3692.1 J6.70
DIFFEI_NTIAL C,CRN_CTION,q
TO( -.tiPPle TP_I-_.OI_O TC3 -.182_ _ .2459
NO_ -.7353 NRA .Z_)9 RC3 -,04_ F_ .DI472
FOr:. .55e5 FRA I.OIM r(3 -.IL_H_ eSP 4116
1.08d8 eRA 2.OZM 8(:3 .1875 FSP -J_e
NIO--G:UI_ EX£G/TION ACCURACY
SGT I35_.0 SGR 467.8 SG3 64.0
N_r ,0_16 Mr -.0_31 R1T -._042
SM 1_30.7 t_J -.0031 RI3 -.804_










ST 590.9 _q 428.6 $S 540.6
CRT .7041 CR5 .8009 CSY .9883
LSA 868.J NSA 267.1 Sea 15.7
ELI 680,5 EL2 ;_64.3 ALF 37.56
498
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691
LAUNCH OATE 0E¢ JZ 1968 FLIGHT TIN[ 94.00 ARRIVAL DATE MAR 16 1969
HEL [OCENTR[( CONf(
RL 147.19 LAL -.00
RP J07.57 LAP 3.38
RC 53.197 GL 8.26
PLAME TOCIrNTR I ¢ CONIC
C3 89.973 VHL 9.485
I..N_ ,214TH LI_ TIME
gO.00 4 56 44
90.00 2J 55 27
;O0.00 6 2B 57
1OO.00 23 5 55
lID.DO 8 0 53
IJ0.O0 Z3 50 Z6
DIFFERENT IAL r_CTIOMS
T0( -.so67 rea-Z.OO44 rE:3-.1s57 KAU .2300
-.700_ _A .Z_!9 RE3 °.0459 F_J .01516
FOE ,583i FRA 1.0474 rc3 -.1459 8SP 4336
EO( I .D686 MA Z,OZZ4 _:23 .1913 FSP -174
Of SrA_.£ 708.37T
L(X S0.04 VL 23.481 GAL t3.33 AZl. N.58
LOP 160,35 VP 34.Ul GAP -_.36 AZP 39,41 TAL
GP .4Z 7AL 5).JZ ZAP 14.3(] [TS 18_,13 ZNE_
OLA 18.23 RAL _.29 _ 6369.8 V(L 14.33'/' PTN







80.33 SMA 106.10 ECC .44419 INC 3.4240 Vl 30.251
161.71 TAP 242.04 RCA 58.97 APO 153.22 VZ 35.229
146.56 EYE 197.10 ZAC 89.17 rTE 166.21 CLP 14.29
|NJ _ |NJ
109.91 Z78.38 78.98 3 49 52
193.65 Z63.67 64.69 23 11 27
68.44 _"8.78 79.5.0 ? I'/' 8
1,78.Z7 _4.80 63../.8 Z4 Jg 8
67.38 2?9.7./. 80.82 8 44 18
165.Z8 _.59 61.24 23 1 19
NZ0_ £_CUTICN ACG.WACY
SGT 1409.4 St, R 464.8 SG3 69.4
RRT .0_39 RNF -Ll_J'97 RIT -.8160
1464.1 _ -.0093 R13 -,8161
SG! 1409.5 _ 464.6 _ .61
Z.64 _AP 16.102 DPA -4.82 RAP 356.27 FCC 2.4607








ST 619.3 SR 426.4 SS 563.5
CRT ,7067 CRS .80_ CST .9882
LSA g00.8 MSA 267.4 SSA 13.8
ELI ?05.6 [:I.2 263.7 ALr 30.80
_t.J_ DATE DEC |Z 1_ FLIG4T TIll( 96.00 ARRIVAL DATE MAR 18 1969
H[L IOCENTRI( CCNIC
RL J4T.ZB LAL -.00
RIP 107.39 L_P 3._H)
R( 51.611 GL 8.T4
PLANE TO(ENTR Z( _N_ C
C5 82.555 _ 9.0_60L4 18.91 RAt.
LNCH AZ)ATH LNCH TIME L-I TJI_
90.00 4 31 I7' 3193.69
gO,00 L>Z 4 16 4573.65
IOO.00 6 24 JJ ZB_M,IO
JO0.O0 25 14 $ 4348.47
IlO.OO 7 3./. _1 _04.11
1J0.00 0 1 9 4215.22
DZFFERI[NT|AL r.._RPq[(T_ON$
TD( -.810_ TRA-2.00(_ TC3 -.I_7_ BALI .21_)
_O[ -.6670 mA .7485 _C3 -.0496 F_J .OJM4
FO( .6084 FRA 1.0827 re3 -.1M3 8SP 4564
80_ 1.04H _RA 2.019 8C3 .1936 FSP -191
OJSY_2[ Z15.182
LCL BO.O4 VL 13,8J6 _L J2,94 AZL I_._)HI_ 83.3? SI4A 107.46 ECC .42496 XhC 3.4116 VJ _O.231
LCP 163.60 VlP 55.100 _P -Z_.15 AZP 8_._ T44. 161.13 TAP 244°?0 _A 61.19 APO 133..11 v2 33.222
GP .44 Z_L 51.55 ZAP lE,g_ ITS 18_.33 ZA( 148.16 ETI[ I_.H ZAC go.g./. ETC 166.36 CLP 12.91
L_.71 R_ MIH).8 Vl_ 14.Z79 Fr_ 2.60 _HP 13.433 0PA -4.04 RAP 337.97 ECC 2.3586
;NJ I_T |NJ _ |NJ _ A_( _NJ A2tATH ;NJ TIN| PO ¢$T T|N XNJ 2 LAT |NJ 2 LONG
-16.13 110.44 _._7 78.73 3 44 )_ 2395.7 -27.44 JO_.0J
!1.79 1_3.14 Z_4.98 64,0? 23 _ 30 3973../. 8.21 186.30
•"_.0_ 8_.82 ZTF.99 '/'9.31 7 IZ Z'/' L_98.1 -19.27 80.22
1_.,55 175.69 Z_.O_ 6_.10 14 _ 32 3748.3 9.84 IM._?
-35.06 ¢7.69 L_rg.01 110../.,/, 8 40 55 2004.1 -33.98 Slt.55
18.O1 1_._ L_I.M 410.44 1 11 22 ;_'_'_13.2 13.94 156._1
gI_ [_¢uTION ACCURACY ORBIT D(TI[RNINATION ACCUR4CY
8_T 14M.d _ 461,0 _K,3 ./.3.2 ST _19.3 M 423.3 SS 587,6
wrr .OM? _ -.09"t_ RTI_-.81,73 CRT .,7098 Cq$ .8069 CST .9881
1539.0 RZ3 -.00_ RT] -.8274 LS4 935.3 N_ 267.0 SS_ 1_.9
S(el 14M.5 _ 4_0.6 THA .73 ELI '/'_8.2 EL_ 2_.0 ALF 29.09
LAUNCH 0ATE DEC 12 I_H_8 FLIGHT TII_ 98,00 ARRIVAL DATE MAR Z0 1969
H[LIOCENTRIC CONIC
RL 147.28 LAL -.00
RP J07.6J LAP 3,39
RC 50.116 GL 9.24
PLAN(TOCENTRI C CON|C
C3 73. 789 V_. 8.706
LN(.J4 A_4TH LN_H TII4[
90.OO _ 13 3
1(30.OO 6 19 4
JOO.OO 23 22 3
I10.O0 7 53 49
liD,DO O 7 46
DISTANCE 221.823
LOL 80.04 VL 24.130 G_k 12.36 ATI. 8_.f_ H_A 86.81SMA
LOP J_,B4 VP 33,_O6 SAP -23.98 ATP 89.81 TAL I_0.39 TAP
GP .47 7AL 52.05 ZAP 11.34 ETS 183.00 ZAiE: 149._0 EYE
108.78 ECC .40656 INC 3.3993 Vl 30.251
247.40 RCA 64.36 APO J33,0! V2 35.2J5
199.86 ZAC 92.77 [TC 166.44 CkP 11.53
0LA 19.38 RAL 23.08 RAO 63_P.5 _I[L 14.041PTH Z.36 VHP 14.'/'88 OPA -3.26 RAP 339.66 £(( 2.24?3
L-| T]I,_ |NJ L_T INJ LCN5 JNJ RT AS(: INJ AZNTH _NJ TIME PO CST T|N ]NJ 2 LkT JNJ 2 LONe
3203.33 -16.03 110.9_ 2./.6.6'/' _ ./.8.48 5 _ 49 2603.3 -27.37 102.56
4316.78 10._8 I_0.41 L_4.Z6 63.51 2_ 28 _ _k126.8 6.74 193.63
Z90_.36 -29.01 89._O Z'_.11 ./.9.12 ? I 26 2_k01.4 -29.23 80.61
4303.96 12.1'/' 1./.3.11 Z65._ 62.48 24 33 49 3704.0 8.39 166.37
2604.93 -33.03 67.73 178.J5 80../.4 8 3./. 14 2004.9 -33.98 58.6t
41./.3.15 16.63 1(0.64 L_0.78 39.71 1 17 19 3573.2 12.30 133.99
DIFFERENTIAL CORRECT|CNS
TO(: -.8180 TRA-I.9978 TC3 -.1890 _AU .lggO
ROE -.6339 mA .Z_5 RE3 -.0355 F_ .01f_0
FOE .6362 FRA J.|_O0 F(3 -,18_0 8_P 473_
! .0349 BRA 2.0109 8C3 .1964 FSP -Z09
_._ OA_ DEC 12 l_r,a
HEL IOCENTR|C CONIC
RL 147,Z_ LN. -,00
RP 107.64 LAP 3.3.9
RC 48.7'21 GL 9../.3
Pt.AME TOC[NTR|C C(_I_C
C3 69.62O _4. 8.344
LNCH AZMTH UMCH TIIA[
90.00 4 _3 10
go.o0 _ 11 48
100.OO 6 15
IO0.O0 23 30 3
110.OO 7 49 51
IJ0.O0 O J4 |3
D| FFE_NT |AL C(_R[CT|(]_L_
TC( -.S_3_ TRA-I.ggO_ TC3 -.1879 _U .11_
A'O( -.6017 RRA ._0_3_ RE3 -.O3./.4 FMJ .01_8|
FO_ .6636 IrRA 1 .I387 FC3 -._OgO BSP 4958
l.Of_6 ERA 2.O016 _3 .1964 FSP -129
NID-(_UI_[ [_(:UT|CN ACCUg_CV
_T 1331.6 _ 4_I_.3 SC,3 81.6
.0ASS RiaF -,045|) Rllr -.8377
S_I 1531.'/' _ 455.8 THA .87
FL]C_T UH[ 100.OO
0 | STAN(_ m o497
U0L 80.04 VL _4.413 GAL 1J.80 A2_. 86.(_1 _ _0.03 _,A
LOP 170.O9 VP 3_.499 r_P --_.M A_ _0._0 TAL 160.09 TAP
GP .SO ZAL 51&O 7/# 10.J8 (TS 183.38 7/_ 151.78 EYE
OL_ 2_.14 R&L 13.3_) RAID 654_.3 _ 15.81g PTH 2.32 _IP
L-| T_I4[ _NJ LA1; |NJ U3ql_ INJ RT A_ |NJ AZNT H |NJ TIH[
3211 .m -ZS._ 1il.53 _5.M 78.Z_ 532 41
447_).07 8,_2 187.69 L_3.52 63.01 23 36 21'
_06._ -Z'r.gS 89.36 Z76.14 ./.8.93 1' 2 3
4238.85 IO.74 1T0.33 _._r_ (1.93 24 41 2
',_':O5.54 °33.04 _7.77 L_r?.20 B0.11 8 33 17'
NI0-.COUR_ EX[CUTIOM ACCURACY
S_T 1393.9 Sr,R 4_.P S(,3 _.S
RRT .O_l_ll_r -.0_34 RTF -.8478
SC,8 1636.4 R_ -.00_4 213 -.847_e
3Gk 1594.1 S_. 450.1 THA ,gg
OI_|T 0(T[_|HATI(_N ACCORk(_
ST 282.1SR 420.0 $5 613.4
(.RT .7|42 CAbS .8105 CST .9882
LSA 973.1MSA 265.6 SSA 16.0
" _Cl ./.33.8 EL2 _5.3 ALF 27.39
ARRIVAL DATE MAR _ 1989
110.07' £CC .38899 ZN_ 3.387! VI _0.23!
2_10.14 RCA 6./..23 kPC J52.88 V2 35._07
201.56 2kC 94.56 (TC 166.50 CLP 10.15
14.161 OPA -2.4./. RAP 1.34 EEC 2.1456
PO CST TIM TNJ 2 LAT |NJ 2 L(_G
2611 .Z -2'7. N3 103.13
38,/,9.1 3.23 180.94
2306. ? -29.19 81.00
3638.9 6.90 163.84
9rIO3.5 -33,97 58.66
3332../. 1| .03 131.79
CR_|T DET[RNINATION 4CCURACY
ST 714.6 SR 413.,7 SS 640._
CRT .?|87 (R$ .8144 (ST .9882
LS_ 1011.7 NS_ 263../. SSA 16.1
(LI 783.5 ELI 263.6 kLr 25.82
499
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-693
LAUNCH D4TE DEC IT J_
H[L|OCFNTRIC CON| (_
RL 147o28 LAL "o0_
RP 107.66 LAP 3.37
RC 47,43? GL 10.27
PLAN[ TOC[NTR|C C_N|C
C3 63.996 VIaL J.O00
LW_ A_TH L_H T_NE
90.00 4 3ZZ/
¢O,00 ZZ 30 3_
100.00 6 ? 46
100._ 23 37
I10.00 ? 45 $5
_ lO.O0 0 2D
FL|GHT Tilde 102.00 ARRIVAL DATE t44R 24 1969
OX STANCE 235.198
LOL BO.O4 Vl. 24,697 GAL 11.26 AZL 36,63 HCA 93.29 SI4A I|l .3| [CC .37223 IN(, 3.3750 V| 30.25!
LGP J73.33 VP 35.680 GAP -21.78 A2"P 90.19 TAL 159.62 TAP 252.9| RCA 69.88 APO 152,74 v2 35.J98
GP ,53 ZAL 51,Z1 ZAP 41.77 rT$ |84.32 2AIE_ 153.80 ET[ Z03,56 ZAC 96.34 [TC 166.54 CLP 8.76
DLA ZO.90 RAL 23.65 R_ 6_69.Z VEL 13.614 PTH Z.49 VHP J3.55S 0PA -J ._ RAP 3,0! ECC 2.0532
L-| TINE IN| LAT IN| L_NG |NJ_A_ TNJ A_FI4TH IN| T|N[ PO (ST T|I4 |NJ 2 LAT ;NJ 2 LONG
3219.L5 -25.82 112,J0 274.61 77._J6 5 _ 6 L_519.S -27,22 J03.72
4430.60 7.41 1414._ L_i_..7_! 62.59 23 44 24 _3_.6 3.68 178.22
Z_JZ.11 -27.87 _19.97 273,08 711.74 6 56 18 2312.1 -29.14 B: .40
4213.|6 9,_ 157.g4 L_|o76 61,43 24 dB 9 _13.2 5.38 J(_J.3!
L_d_.04 -33.04 6?.Sl Z?6.17 B_..69 B 29 I _%CJ06.0 -33.97 SP.70
40cJZ.00 1_._1 |_.0'T _.07 _l.4J J _8 44 3_92.0 9,$3 149.59
DIIrlrrRI_NTIAL CORt_CT;(_I_ NZO-I_II_I_ [_O.IT|CN ACCU_4CY CI_IT O[I"[RH_k_TION ACCURACY
TD£ -.#266 TR_-I .M|I TC_ -,1047 BAU .INS 3GT 16_7,_ _' 444,7 _ 9_.2 ST 7_8.3 _ _!_,B 55 668._
-._'_Y_ RRA .|gO4 RC3 -.0614 FAU .01749 RRT .0_74 _ -.(_40 RIT -.8"_74 CRT .72M CRs ._I_6 C_T .9882
F'O( .697S TRA 1 .I_M rC3 -.Z_J_? _ 51_34 _ |TJ_._ I _ -.(_7 R|3 -.B_74 LS_ 1052.2 M;_ 26t .0 S$4 _6.Z
80_ 1.00_9 _A 1.99OZ _3 .1_46 F'_P "Z_I _1 1_7.5 _ d4_._ ?HA 1.|_ EL! 812.7 [t_ 2_i.0 ALF 2L.3L
L_UNO_ DMT[ OICC 12 1968
PIEL|O_[NTR | C CO_|C
R_ 147.Z_ I._L -.00 _ 10.04 VL 24,/ffi3 GtL
IrL|_qT T|NE JOd.00 AR_IV_ ._TE _JR 26 1969
OlS.T_'_CE _4| .g'_J
10.'/4 AZL e_,_4 PICA _.5_ _ JI2.31 [CC .35627
N0--c0ua_ [_CUTZO_ _cc_R_CV
s_l 171'Z.S _ a_.Z _ 1._4
_h: 4_.Z74 GL 10.80 GP ._S 7_L _0._ _P 7,_ Lrl'_]$S._M Z_E 1_5._3 rTE Z05,95 ZAC 9_.17
PLAN_ T_ENTR JC CCNIC
C3 _,ST_ _ 7.673 Ol.Jl _J ,5_ R&L _,_5 RA0 _AI),J VI[IL. |_,4_ PI"H Z,4_ _4P 12,968 0P_ -.B9
L_._ _ZXTH _ T|N[ L-| TIN[ IN./_ _1_ _ il_/ prr AJI_ INJ AZXTH _NJ TIN[ PO CST TI_
90.00 4 25 1t _1_._ -_S.lr0 lJ£,?_ LPT$,44S 77.17 5 19 L 262_,2
_0.00 _ _J_i 4_1.3_ S.N l_l_,J3 L_I .l_ _.Z_ 23 52 LP_ 3781.3
!OO._O 6 J _| L_I?.N -l_TJO _O.M J_73./_ 7_._ 6 50 9 23J7.g
1_.00 _3 4fl 47 4166,/34 ?.?S J_._l_ L_43._3 _1.04 24 flS 14 3fl_6.9
l!0.t_ 0 26 L| 40SJ.OS lZ.33 1_3.#! _.SS sT.a6 i 3,, 12 _; .J
DITTER[NT|AL COII_C T |O1_/,
T_£ -.8349 TRA-I ._ TC3 -.J71)5 BALI .1503
roe ,7323 _R_ 1 ._S Ire3 -.ZM4 B_ 34_7
BO( .9942 M_ J ._773 K3 .1910 Ir_u' -L'_
_.q._ t52.59 V2 35.J89
[TC |66.57 CLP 7.36
R_ L.68 ECC ! .9_89






ST 7_.5 SR _0_2 _5 698.6
CJ_7 .72_ _.qS ,S2_J (ST .9864
LS4 J09_.2 "_-_ _)7.5 $_4 16.2
EL! Bd3.7 F:L2 E_7.3 4Cr _?.92
L_UNCH DATE DEC _2 1968
|'#EL IOC[N TR |C CONIC
RL 147.28 LAL -o00
RP |07.72 LAP 3._0
RC 45.244 GL IJ.3S
PLANE TOCENTR IC CONIC
c3 5",L:'06 VHt. 7,_Z
LNCH 4_'NTH LNCH TJI_
90.00 4 1734
J_(3.00 _ 54 52
100.00 23 S3 3S
||0.O0 7 _6 11
FLI_#AT TIME JO6.00 4RRZV_L C,*-TE MAe 2B ]_69
Ol STkNC[ 746.664
LOL 80.04 VL Z5.1_'_ GAL I0.2fl AZL 86.(_ HC_ 99.76 S_4_ 113.66 [CC .341lJ INC 3,3503 v! 30.25J
LOP 179.8] VP _6.006 GAP -19.73 427 _0._7 TAL |SB.BI TAP 258.57 RC4 74,#9 APO !52.43 V2 35.179
GP ,60 _'Ak 50.61 ZAP 5.9_ [TS |86.82 7_E 158.16 ET[ ZO8,86 74C 99.88 [TC J66.T7 CLP 5.96
0L_ 2_,19 R_L 23.99 R_ 65(_.0 V_[L 13._0 PTH 2.42 VHP J2.399 _PA -.10 RAP 6.31 ECC I .8921
L-| T|N[" IN| LAT IN| L_ |NJ RT A_ |NJ A214TH |NJ TIME F_ CST TIM IN| 2 LaT _NJ 2 LOMG
3237.T_ °75.56 J13.3_ 272.Z3 77.37 5 11 31 2637.8 -27.04 105.03
433|.22 4.213 179.31 L_I.13 61.98 24 O 24 3731.2 .48 172.67
Zg"Z4.0I -27.71 90.1_ 272.7_ 78,32 6 43 36 2324.0 -29.04 82.27
41_.Z"_ 6.ZD |62.74 _,09 60.70 25 2 15 3520.2 2.25 J56.18
2607.04 -33,03 67._9 Z73.$_ _4 8 19 38 _]07.0 -33.9i _,77
_O_.96 10.84 151.57 _97.ZB 57.38 1 39 31 3410.0 6.46 1_.22
DIFFERENTZAL CORRECTIO_ MID--OOURS[ I_I_CUT!ON ACCURACY
TOE -.8414 TRA-J.9_63 TC3 o.17J8 BAU .1_4_ S_T 1737.8 _ 4_.9 ,%3 J13.7
-._lOI RRA .|546 R(:3 -.06_l FAt| .01_09 _ .0937 IMF -.091J RTtr -._749
FOr ,7702 FR4 | ,2681 FC3 -,30_0 P_ _ _ |/_!k_,# /i_ -.004_ R13 -.8749
BOE .9640 BR4 I ._4 B_3 .J85_ FSP -303 _,1 17tl8.3 _ 4;_'.9 THA 1.37
LAUNC_ OATE OIEC !2 19_8 IrL|_AT T|I4_ I0_.00
H_LI_ENTR|C CONIC 0ISTAN(_ _,4_'_
RL 147._8 L_L -.00 LOL 80.04 VL Z_.414 GAL 9.M AZL 845,66 H_ 10_._9 _MA 114.77 ECC .32672
RP 107.7_ t.AP 3.25 LOP 183.05 VP 3_.152 GAP -18.7_ AZP g0.75 TAL J38.46 TAP 261.45 RC4 77.27
RC 44,3S7 GL 11.91 GP .64 2AL _.40 ,TAP 4.M ITS |_S),_0 ZN[ lEO.L? [TF" 212.48 ZAC 101,62
PLANI[ TOCENTRZ C CONIC
C3 49,9_8 _ 7.068 OLA _.$3 RAL 74._ RAO _.e V_EI,. |3.089 PTH 2.39 _ |l .849 OPA .68
LNCH AZNTH LNCH TINE L-I TIME IN| LAT |NJ LO_ IN| RT AS_ [NJ A2MTH |NJ TIME PO CST TIN
90.00 4 9 ,I9 31_48.1_j -_'5.40 J l,I;JO E?0.93 11.04 5 3 _7 2_48.Z
90.00 _ 57 10 421_.27 Z,63 1"1'$.4_ _.33 61.80 24 8 _0 _0.3
100.00 5 L7 48 29_0.?0 -Z7.62 91.29 Z71.48 78.09 6 36 38 23_0.7
100.(30 O 5 18 ,1073.0_ 4,6,? |_0.13 Z'$9.23 60.43 I 13 II 3473.0
110.00 ? 3I 3 L:_OT.M -33.01_ 67.93 Z71_.M 80,61 e 1A 30 _007.7
IIO.DO O 3_ 33 3968.80 9.31 149._J _t_,3(, 56.96 1 44 42 .3368.8
D|IrFER[NT|AL COR'R_CT|ON_ NI0...O_UI_[ EXECUTION ACCURACY
T_C -.8484 TRA-J ._}40_ TC3 -.1614 B_U .1183 _T IBS4,E _ 4_i.5 _3 123.9
-.4816 RRA .1377 RC3 -.0728 Ir),u ,O_OD3 RRT .1091 W -.J0_0 RIT -,68_3
FOE .8117 FRA 1.3_$8 IrC3 -.3470 B,,qP 5_0fl _ 1_01._ R_3 -.O04fl R13 -.8829
EO_ .97_6 MA 1.94_9 BC3 .1771 FSP -333 .%1 |854.8 S_Z 418.B THA 1.50
CRBIT OETER_IN_T/ON 4CCUR/I,C',)"
ST 819.9 _ _98.9 SS 730.5
CRT ,7361 C_S .8281 CST .9885
ELI 876.0 £L2 252.7 ALF 21.59
ARriVAL DATE NAR _0 1969
IN_ 3.3377 Vj _0.2fll
JPO 152.27 V2 35.169
ETC 166.56 CLP 4.53
RAP 7.99 ECC J,8222








ST 8_7.4 ,SR 392.1 SS 764.5
CRT .7433 CRS .8335 CST .9887
LSA 1|88.0 NSA 248.7 554 J6.3
EL| 909.9 EL2 247.2 ALF L_'0.34
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69)
LAUNCH CA'rE DEC IZ I_68
b_k IOCENTRI( CONIC
RL 147.28 LAL -.OO
RP 107.79 LAP 3.19
R( 43.625 GL tZ.47
PLANE T("J(:ENTR; C CC_|(
C3 46.094 VHL 6.789
LNCH AZNTH LNCH TPAE L-I TIl_ INJ LAT
90.00 A 0 30 3259._0 -25.22
90.OO 23 6 17 4228.41 .96
JEKJ.D_ 5 40 17 2938.05 -27.51
I00.00 0 13 6 402_.39 3.01
110.O(3 7 25 37 2608.5] -33.01
110.00 0 44 16 ]gj'27.68 7,78
O IFFE/_[N T ;AL EORR1EC TICNS
TOE -.8561 TRAJ1,92_O TC3 -.1479 B_.J .IO25
ROE -._541 R_A .1214 RC} -.0762 IrAU ,02107
rOE .8573 FRA ! .39_7 FC3 -.3957 BGP 6144
8OE .9691 BRA 1 .9268 Be3 ,1664 lrGP -_7
].AUNCM 0ATE 0EC 12 t968
FLIGHT TINE 110.00 ARRIVAL DATE APR I t969
OISTANCE 262.191
LCL '80.04 VL 25.622 6AL 9.3] AZL 86,68 H(A 106.22 ,S_,IA 115.83 ECC .31309
LOP 186.28 VP 36.288 GAP -17.82 A_ 90.93 TAL 158,15 TAP 264.37 RCA 79.57
GP .68 ZAL 50.24 ZAP 3.17 [T$ 193.76 ZAE 162.BO £T[ E17.12 ZAC 103.34
IN_ 3.3247 VI 3_3,25!
APO 152.10 v? 35.158
ETC 166.53 CLP 3.09
CLA 23.45 RAL 24.12 RAO 6568.7 VEL 12.941 PTH 2.36 VHP 11.317 OPA !.47 RAP 9.57 £CC 1,7586
HELIOCENTRIC CONIC
RL 147._B LAL -.0_
RP 107.82 LAP 3.12
RC 43.055 _c 1].05
PLAMET(XENTRIC CONIC
C3 42.581VHt. 6.52_
LNCH A_ATH LN(J4 TII4E
90.00 3 51 I
90.00 23 15 }6
IOO.00 5 32 19
IOI3.OO 0 20
110.OO 7 19 54
I10,OO 0 4_
0IFFERENTIAL _(TlOlqS
TDE -.864_ TRA=J.9037 TC3 -,1114 BALi ,0873
-,4277 A_RA .I057 RC3 -.079Z FAU .O_"IZE
FOE ,9076 FRA J.4446 FC3 -.4518 BSP 6_5
BO[ .9643 _A 1._ _3 .1534 FSP -403
LAUNCH OATE DEC IZ _968
HELIO(ENTRIC CONIC
RL 147.28 LAL -.Of]
RP 107.86 LAP 3.04
RC 4_,657 GL 13.63
PLANETCK;ENTRIC CCI_IC
C3 39.389 VHL 6.276
LN(H AZNTH LNCH TIME
90.00 3 40 51
90.00 23 ?5 13
IE_3_O0 5 23 52
100.00 0 2_ 48
110.O(3 7 13 54
110.00 0 55 16
INJ lONG |NJ RT ASC INJ A2_TH INJ TINE
114.gO L_9.57 76.66 4 54 49
173.5(5 259.51 61.70 24 16 45
91.81 _0.15 77.83 6 29 15
157.50 298._6 60.25 1 20 12
68.00 27|._6 BO.SB B 9 5
147.16 255,42 56.61 I 49 44
MIO-COUR_ EXECUTION ACCURACY
5GT 19"41.3 _GR 412.3 SG3 135.1
.12_4 _ o.1226 _TF -.8904
1965,1 R_3 -,0048 RI3 -,B_05
,561 l_.l ,T_2 408.9 TH_ l .63








St 8_.5 .e_ 384.7 SS 800.7
CRT .7514 CR8 .8392 CST ,9890
LSA 12_.3 MSA 24].3 SsA 16.3
£L1 94_.4 £L_ 240.7 ALF 19,16
FLI(,_IT tIME I12.00 ARRIVAL DATE _PR 3 I969
OI$TANCE L_.967
L_L B_.04 VL 25.816 GAL 8.90 AZL _6.69 H(A 109,45 SlAA 116,85 £CC ,30020
LOP 189.52 VP 36.414 GAP -16.9"Z A_P 91.10 TAL 157,89 TAP 267.34 RCA 81.77
GP .74 Z_L 50.14 ZAP 1.79 ET$ 205.62 Z/_E 165.O9 ETE 223.21 ?AC 105.04
INC 3.3113 Vl 30.251
APO 151.92 v2 35.147
£T( 166.47 CLP 1.63
0LA 24.06 R&L 24,10 RAO 6568.6 VlEL 12,B04 PTH 2,_3 VHP 10.802 OPA 2.Z5 R_P 11,16 ECC 1.7008
LoI 7JNE INJ I.AT INJ IJONG INJ RT AS( INJ A_ATH |NJ TIIA_ PO CST T_N |NJ 2 LAT INJ 2 LONG
3272.78 °25.0| 115,_O L_.14 76,27 4 45 34 2672.B -26.66 107.52
4175.55 -,75 170,6_. 258.6_ 61,69 24 25 12 3575.5 -4.53 163.97
2946.L_ -27.40 _,_3 Z68.76 77.55 6 21 25 2346.2 -28.84 83.88
3977.3_ 1.39 154._ 257.49 60,14 | 27 13 3377.4 -2.60 148.34
2609.63 °33.00 _.O1_ 270,O_ 80.53 8 3 23 _009.6 -33.95 58.97
3886.69 6.24 144.99 25A.AB 56.32 I 54 37 3286.7 1.77 138.75
MI0-(X3UR_WE E_CUTION ACCURACY ORBIT OETERNiNATION ACCURACY
SGT 1_9.1 _ 40_.5 S(,3 147,4 ST 936.8 ,SR 376.B 58 839.5
RRT .IA57 _ -.14|4 RTF -.8975 CRT .7600 CRS .B45A C$T .9893
L_9.4 _3 -.OO52 R13 -.8976 LSA 1291.4 MSA _37.3 SSA 16.3
,%1 1990.0 ,%2 39_.1 THA 1.76 ELI 902.3 £L2 23].5 ALF 18.05
FLIGHT TIM_ 114.00 ARRIVAL OATE APR 5 1969
01STANCE 275.749
LOL 80.04 VL 25.995 GAL 8".49 AZL 86.70 H(A 112.67 5HA 117.81 ECC .28803 INC 3.2974 V! 30.25J
LOP 192.75 VP 36.531 GAP -16.04 AZP 91.27 TAL 157.66 TAP 270.34 RCA 83.88 APO 151.75 V2 35.135
GP .79 ZAL 50.10 ?AP .81 £TS 260.82 74E 167.25 ETE 731.40 7AC 106.70 ErE 166.40 CLP ,15
CLA 24,66 RAL 24,03 RA0 6568.5 VEL 12.679 PTH 2.30 VHP 10,_05 0PA 3.02 RAP 12,72 ECC 1.6487
L-I TIME ]NJ L_T INJ LCNG INJ RT ASC |NJ AZNTH INJ _]NE F_O CST TIM |NJ 2 LAT INJ 2 LONC
3_87.45 -24.77 116.81 266.66 75.82 4 35 38 2687.5 -26.48 IO8.55
4121.53 -2.49 167.60 257.85 61.78 24 33 54 3fi?l.fl -6,25 160.93
_955.28 -27.26 93.0] 267.33 77,24 6 13 8 2355.3 -28.75 84.54
3928.94 -.25 152.?1 256.60 60.11 1 34 17 3328.9 -4.23 145.68
2611.03 -32.98 68.19 268.63 80.47 7 57 25 2011.0 -33.95 59.08
]845.95 4.70 142.84 253.52 56.10 1 59 _2 3246.0 .22 136.62
MI0-COURSE EX]_EUTION ACCURACY CR_!T CETERMINATION ACCURACY
SGT 1977.1 SGR 39_.5 ,SG3 161.2 ST 959._ ._ ]68.3 SS 880.9
R_T .1766 RRF -,1584 RTF -.9055 CRT .7803 CR$ .8511 EST .9971
SC_ 2015.? _3 .00_0 R13 -.9055 L5_ 1335.2 MSA 223.1 ssA 16.3
$61 1978.4 SG_ ]86.1 THA 2.09 ELI 1004,2 EL2 ?20.2 ALF 17.54
OIFFERENTIAL CORRECTICNS
TOE -.8677 FRA-I.7982 TO3 -.IPF_ BAU .0713
ROE -.4025 _RA .O9'25 RE3 -.O8|7 FAU .02351
FOE .96_0 FRA J._049 rE3 °.5167 BSP 6639
(KAE ,9564 BR_ 1.t_306 BC3 .1354 FSP -445
LAUNO4 0ATE OEC 12 1968
H[LIOCENTRIC CONIC
RL 147,28 LAL -,00
RP 107.89 LAP 2,95
RC 42.436 GL 14.21
PLANETOCENTRIC CONIC
C3 36.489 _ 6.041
LN04 A]'NTH LNCH TINE
90.00 3 29 52
90.00 _3 ]5 13
i00.00 5 14 57
100.00 0 _ 45
110,013 7 7 40
110.OO 1 0 32
OIFFERIENTIAL CORRECTIONS
TOE -.8783 TRAoI,B557
ROE -.3782 RRA .0762
FOE 1.0215 FRA 1.5690
(30£ .gflG2 BRA 1.8573
FLIGHT TINE I16.0(3 ARRIVAL DATE APR 7 1969
OI57AN({ 262.53!
LOL 80.04 VL 26.163 GAL 8.10 A?t. 86.72 HCA
LOP 195.97 VP 36.638 GAP -15.20 AZP 91.44 TAL
GP .86 ZAL 50.10 ZAP ! .61 ETS 329.38 Z/_
115.9(} 5_4A 118,73 ECC .27656 INC 3.2_27 vl 3_.251
|57.48 t_P 273.38 RCA 85.90 APO 151.57 V2 35.123
169.11ET£ 242.5] ?AC 108.33 ETC 166.30 CLP -1.36
OLA 25.25 RAL 23.9l R_O 6568.4 VEL 12.564 PTH 2,28 VHP 9.824 OPA 3.78 RAP 14,25 ECC 1.6005
L-I TIME INJ LAT INJ LONG INJ RT A,f_ INJ A214TH |NJ TIME PO CST TIM INJ 2 LAT IN2 2 LONG
3_04.20 -24.49 !17.95 265.12 75.32 4 24 56 2704.2 -26.27 109.73
4066.14 -4.27 164.50 257,02 61.98 24 42 59 3466.1 -7.99 ]57,79
2965.42 -27.11 93.74 265.84 76.89 6 4 22 2365.4 -28.64 85.28
3880.16 -1.91 149.5_ 295.71 60.16 1 41 25 3280.2 -5.86 142.98
2612.76 -32.96 68.32 267.20 80.39 7 51 13 E012.8 -33.9A 69._?
3805.57 3.16 140.72 252.55 55.95 2 3 57 3205.6 -1.33 134.5_
HI0-COURSE EXECUTION ACCURACY ORBIT 0ET_RNINkTION ACCURACY
TO3 -.0840 BJgJ .0578 S_T 2119.3 SGR 381.1 $63 176.3 ST 1017.3 _ 359.5 SS 9_4.5
RE3 -.0_36 rAU .02498 RRT .190"Z RRF -.1858 RTF -.9108 CRT .7788 CRS .8588 CST .989_
FC] -.5927 8SP 6913 SC_ 2153.3 _3 °.0071 R13 _.9109 LSA 140].0 MSA _24.2 SSA 16,?
BC3 .1186 FSP °492 561 2120.6 $62 374.0 THA 2.02 ELl 1056.9 EL2 217.1 ALF 16.09
5OI
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69 ,
LAUNCH GATE CEC 17 196H
HELIC_ENTRIC CC_ IC
RL |47._ LAL -.00
RP J_7.9_ LAP _.H5
RC 42.394 6L 14.80
PLAN_TO(ENTRIC C_:_ZC
C} _3._ VHL 5.819
LNCH AZMTH LNCH TJI_
_].00 3 17 58
_].00 ?3 45 46
100.00 5 5 ]?
]00.00 0 44 49
120.00 7 1 12
110.00 1 5
FLIGHT TIME 118.0[] _RR_6L ,]_TE Y.PR _ 1"]E_
CISTANCE ?89.317
L¢_ 80.94 VL 76.31_ GAL 7.7} ATL _6.73 HCA 119.17 SW_ II_.6! ECC .76577 iNC 3.2674 _1 }_.Z51
LC_ 199.20 VP }6.73B GAP -14.38 AZP 91.59 TAL J57.]4 TAP 276.46 RCA _7,H2 ARC, 151.39 v2 35.I}I
CP .94 7AL 50.16 lAP 3.06 ET$ 34}.90 7AE 170,47 ETE 257.25 7AC J_9.9] ETC 166.]H CLP -2._|
CLA 75._? RAL _}.7A RAG 65_.3 VEL IZ.459 PTH Z.Z5 VHP 9.359 CPA 4.54RAP 15.75 ECC 1.5572
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ &ZMTH INJ TIME PC_, CST TIM tNJ Z LAT iNj ? LC_G
}373.53 -24.15 119.Z7 ?63.54 74.7A 4 13 _1 77_3.5 -26.01 111._9
4OO9.O1 -6.09 161.79 256.21 6?.29 74 5? 35 3A09.0 -9.75 154.52
2976.75 -Z6.93 94.54 264.33 76.51 5 55 B ?376.8 -?d.52 H6,IO
3831.02 -3,57 146.83 254,B3 60.3(] 1 4_ 40 3231.0 -7.50 I(F.Z4
2614.H4 -3_.94 6_.48 265.75 B0._ 7 44 47 _14.8 -33.93 59.3H
3765,70 1.64 )38.64 251.59 55._5 ? _ ?4 3165.7 -2.85 137.4_
CIFFERENTIAL CCRRECTIONS MIC-COURSE EXECUTION ACCURACY
TEE -.8B74 TRA-I.B_04 TC3 -,056[_ BAU .0460 S(,T 21_5.6 SGR 369.8 S(,3 193.?
ROE -.35S3 RRA .0622 RC3 -.0_4_ FAU .0265d RRT ._177 R_ -._1_? RTK -.9167
FCE 1.0914 FRA 1.6)97 re) -.6797 ASP 7145 SEB _216.7 R'Z3 -.OOTB RI3 -.9167
i _CE .9559 eRA 1.B)15 _C} .1017 rSP -543 S_! _1_7._ 51._ 3613.7 THA ?.17
LAUNCH CATE CEC 1_ 196_ FLIGHT TIME 120.00
HELICEENTR[( CONIC CISTANCE Z96.0_9
RL 147._ LAL -.O_ LOL 80.04 VL 26.462 GAL 7.37 A_L _6.75 M_ I_.34 ,gWA J20.43 ECC ._5564
RP 107.97 L_P 2.75 LCO _O2.4_ VP _._9 G_P -13.59 _7P 91.74 T_L 157.74 T_P 779.5_ RCA 89.64
RE 47,534 GL 15.3H GP I:07 7_L _O,76 ZAP 4.62 ETS 349.00 ZAE 171.11ETE _7A.95 7AC 111.47
PLAN_T_(_ENTR_C CONIC
C3 31.471 vwc _.610 CL_ 26.37 RJL ?}._ RIO 65661.3 V£L I_.363 PTH ?.73 VHP _.909 CPA 5.79
LNCH AZMTH LN_H TIE L-I TIME INJ LAT INJ LONG JNJ RT AS_ INJ A_TMTH INJ TIIA[ _ CST TIM
90.00 3 4 56 3346.18 -73,7] 1L:_).90 261.B9 74.08 4 0 4? 7746.?
_)0.00 0 J 1 3949,53 -7.96 157.9'_ 255.43 6_.74 I 6 5¢3 3349.5
IO0.O0 4 55 _ 2989.41 -26.73 95.43 _6_.77 76.09 5 45 75 2389.4
1(30.OO 0 53 ? 37B1.53 -5,_3 |44.|0 253.95 60.53 1 56 3 31_1.5
110.00 6 54 3_ _617.24 -3Z.91 C-_.66 _64._7 _O.L;_q 7 3B 9 _J17.?
110.00 I t0 35 37_6.46 .14 _36.59 _50.61 55._2 ? 1? 41 3126.5
CIFFE_NTIAL C_ECTI-ONS NI0-COURSE EXECUTION ACCURACY
TCE -._96_i TRA-I.B034 TC3 -.0_40 8_U .0377 %T _50,B S_R 358.? 5,(.3 21_.0
RCE -.3336 RR_ .04B7 RC3 -,0_51 rAU .02_37 RRT .74B7 _ -.2433 RTF -.977_
roe 1.1673 RR_ 1.7170 re3 -.7_05 B.__ 7361 S_G8 2?79.J R_3 -.0(]_7 RI3 -.9777
BCE .956_ BR_ I ._040 BE3 .0_84 FSP -599 C_.,J 2757.6 S_? 346,6 THA ?.3?
CR_IT CETERMINATICN ACCURACY
ST 1060.4 SR 350.4 SS 977.0
CRT ,7897 CR$ .8667 CST .9903
LSA 1464,5 MSA 717.0 5SA 16.1
EL1 1097.3 EL_ _07.8 ALF 15.I_
ARRIVAL GATE APR 1t 19E9
INC 3.2509 Vl 30.Z51
APCJ 151.72 v? 35._99
ETC 166.04 CLP -4.50
RAP 17.?] ECC 11S179








ST II04.? _ 341,1 5S 1023,2
CRT .8012 CRS .8741CSr .99_/
LSA 1529.2 MSA 209.4 SsA 16.0
ELI 113_.6 EL_ 198.0 ALF 14.)4
LAUNCH GATE DEC I? 196_ FLIGHT TIME 127.00 ARRIWL CAT? APR 13 1969
HELIL'X:ENTRIC CC'_IIC
RL 147.?_ LAL -.00 LOL B0.04 VL
RP IO_.Ol LAP _.6_ LL_ _05.64 VP
RC 42._53 GL 15.96 GP 1.17 ?AL
PLANE TL_ENTRIC CONIC
C3 _9.307 VHL 5.414
LNCH AZMTH LNCH TIME
gO.O0 2 50 25
90.00 0 13 2_
100.00 4 45
1610.00 I ! 26
II0.00 6 47 43
110.00 I 15 19
CIFFERENTIAL CORRECTIONS
TOE -._51 TRA-I.77A_ TC_ .01_3 8AU .0334
ROE -.3131 K_RA .0357 RC3 -.0_43 rAU ,0_33B
F0E 1.7511FRA 1.8017 RE3 -.897) 8SP 7579
BOE .9577 BRA 1,7746 BE3 .0_5_ FSP -663
DISTANCE 302.H_I
26.$96 GAL 7.04 ATL _6.77 HCA I75.56 S_A I71.21 ECC .24614 INC 3.2334 Vl 30.251
36.913 CAP -I?,_3 AIP 91,_8 TAL 157.17 TAP 2_2.73 RCA 91.37 APO 151,04 V? 35.O86
50.4! lAP 6.24 ET$ 351._2 7A6 170.91ETE 292.97 7AC llA.g/ ETC 165._7 CLP -6.14
DLA ?6.90 RAL 23.26 RA_ 656_I._ VEL 12.275 PTH ?.?I VHP H.476 CPA 6.(]2 RAP 18.6_ ECC 1.4_23
L-I TIME INJ LAr ]NJ LONG INJ RT AS_ INJ ATMTH INJ TIME PO CST TIM !NJ _ LAT INJ ? LONG
3373.37 -23.21 17_.67 260.19 73.31 3 46 3_ ?773.4 -25.2d 114.56
3_6.59 -9.90 154.3_ 754.69 63.34 I 18 15 37H6,6 -13.A0 147.39
3003.54 -26.49 96.41 _61.19 75.62 5 35 11 2403.5 -?B.?I H8.03
3731.65 -6.90 141.33 753.OB 60.B4 Z 3 37 3131.6 -10.73 134.64
2619.93 -32.Q_ 6B._6 262.7_ _0.0H 7 31 23 2019.9 -33.90 59.77
36B_,03 -1.33 134.59 249.64 55._4 2 16 48 30HB.(I -).BO 12d,36
MI0-COURSE EXECUTION _CCURACY L-_CIT CETERMINATIC_I ACCURACY
s,r.,T _313,4 ._ 346.3 SG3 733,0 ST 1147.5 _ 33J .6 SS 1077.7
RRT ._34 RRF -._779 RTF -.9_73 CRT ._131 CRS .8B_2 CST .991:
S_ 2339.1 R_3 -.0IO0 RI3 -.9274 LSA 1596._ MSA 201,H SSA 15.9
._aI _315.5 _W_ 331.fl THA _.4fl EL1 1179._ EL_ 187.8 ALr 13.57
LAUNCH 0ATE DEC 12 196B FLIGHT TIME 124.(I(l ARRIVAL GATE APR I5 1969
HIELIC(ENTRIC CONIC
RL |47.2B LAL -.00
RP loft.05 LAP 2.51
RC 43.347 GL 16.53
PLANETC(ENTRIC CONIC
C3 27.346 VHL 5._9
LNCH 6_(TH LN(H TIME
g_.OO 2 33 42
_0.00 0 27 4_
100.630 4 _4 7
100.00 I I0 4
ltO.OO 6 40 49
llO.OO I 19 52
DIFFERENTIAL CO_RECHONS
TOE -.913_ TRA-I.7433 TC3 .0526 BAU .0357
ROE -.2939 RRA .02_0 RC3 -.0823 FAU .0_26Z
FOE i.3450 FRA 1.8948 FE3-I.0327 8SP 77B4
8CE .9596 BRA 1.7435 _C3 .0976 FSP -734
0ISTAI_E ]09.623
LCI.. @,0.04 VL 26.719 GAL 6.73 AZL B6.79 HCA 128.77 SMA 121.94 ECC .237_6 INC 3.2143 Vl )O.251
LOP c_13B.85 VP 36.990 GAP -12.09 AZP 9_.01 TAL 157.14 TAP 285.9! RCA 93.01 APO 150._8 vZ 35.073
GP |.Ad 7AL 50.60 ZAP 7._ ET$ ]52._ 7AE 170.O2 ETE .30_,41 7AC 1]4.41ETC ]65.68 CLP -7,_Z
OLA 27.41 RAL 22.iNS RAO 65661.1 VEL 12.195 PTH 2.19 VHP 8.05_ CPA 6.75 RAP 19.98 ECC 1.45OO
L-I TIME INJ LAT INJ LONG INJ RT A_C INJ A2_ATH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG
3407.49 -_2.53 |24.B9 _5B.41 7?.38 3 ]0 ]0 2807.5 -24.73 116.91
3817,90 -II.97 1_0._ 234.01 64.15 I 31 ?6 3717.9 -15.35 143.Z9
}019._9 -26,_ 97.50 2_9._9 75.10 5 24 27 Z419.3 -ZB.OI fl9.16
36,=11.34 -_._5 13,¢1.52 252.2"_ 61.25 ? I1 25 3081.3 -12.33 131 .76
2622._1 -32.B5 69.08 261.2_ 79.96 7 24 32 LR322.8 -33.B8 _l.o_
3650.58 -2.76 132.64 24_,66 35,9] 2 20 42 _50.6 -7.71 176.3_
MIO-COU_S4E E_ECUTION ACCURACY OREIT 0ETERNI[NAT[L_N ACCURACY
S_T Z373.6 SGR 334.5 _C,3 256.4 ST 1191.0 _ 377.1 SS 1136.4
RRT .323i R_ -.3|76 RTF -.9321 CRT .8257 CRS ,8909 CST ,9916
2397.1 R23 -.0116 RI3 -.93_ LSA 1666.1MSA i94.0 SSA 15.6
SC.I 2376.2 _62 316.3 THA ?.65 ELI 1271.0 EL2 177.? ALr 17.87
502
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL_ 4, 1968-69
LAUNCH 04TE CEC I? 196_
HELICX;ENTRIC CONIC
RL 147.?B LAL -,OO
RP IOB,09 LAP _.37
RC 44.011 GL 17.08
PLAN_TOCENTRIC CONIC
C] Z5.570 VHL _.O57
LNCH AZMTH LNCH TII,_E
90.00 2 12 52
90.00 O 46 0
10(3.00 4 Z? 33
lt'_.OO I 19 O
fiG.DO 6 33 54




FLIGHT TIME I26.00 ARRIVAL 0ATE APR 17 1969
01STANCE 316.375
26.833 GAL 6.43 AZL 86.BI HCA 131.99 SMA 122.63 ECC .22898 INC 3.1935 VI 30,251
37.060 GAP -11,38 AZP 97.14 TAL 157.15 TAP 2B9.13 RCA 94.55 APO 150,71 V2 35.060
50.82 ZAP 9.67 ETS 353.90 ZAE 168,70 ETE 320.29 Z4C 115.77 ETC 165.47 CLP -9.57
CLA 27.88 RAL








T0E -,9214 TRA-I.7110 TO3 .096I BAU .0425
ROE -.2761RRA .0106 RE3 -.0787 FAU ,03513
FOE 1.4501FRA 1.9980 rC3-1.1894 OSP 7973
BOE .9619 BRA 1.7111 0(3 .1242 FSP -813
LAUNCH OATE DEC 12 |'_58
?2,63 RAC 65_.0 VEL 12.|?? PTH 2.17 VHP 7.654 CPA 7.47 RAP 21.27 ECC 1.4208
INJ LONG INJ RT A."""_CINJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
127.99 256,49 71.14 3 10 27 2854.9 -23.90 120,13
145.57 253,47 65.31 ! 48 18 3137.2 -17.53 138.37
98.71 257,97 74.54 5 |3 |0 2436.8 -27,78 90.41
135.65 251.38 61.75 2 19 31 3030.5 -13.90 1Z8.81
69.30 259.77 79.83 7 17 39 L>025.8 -33.87 60.23
1_3.74 247.69 56.04 2 24 24 3014,3 -8,57 124.45
MIC-COURE EXECUTION ACCURACY CR01T CETERMINATIL%N ACCURACY
.TwT, 2431.2 SGR 323.1 SG} 2_2.7 ST I234.1 SR 312.8 SS 1199.8
RRT ,3682 RRF -.3629 RTF -.9366 CRT .B390 ORS .8999 CST .9921
$60 2452.5 R23 -.0137 RI3 -.9367 LSA 1739.4 MSA 186.2 5SA 15.4
S{,| 2434.1 S,G2 _q0.O THA 2.84 ELI 1262.2 EL2 166.5 ALF 12.22
FLIGHT TIME 128.00 ARRIVAL CATE APR 19 ]969
HELIOCENTRIC CONIC
RL 147.2B LAL -.DO LCL E10.04 VL
RP 108.13 LAP 2.23 LOP 215.28 VP
RE 44.838 GL 17.61 GP 1.53 ZAL
PLANETC_ENTRIC CONIC
C3 23.96! VHL 4.895 OLA
LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT
89.14 1 20 53 3(=O3.14 -18.57
90.86 1 35 7 3557,00 -18.55
100.00 4 10 23 3056.31 -25.55
I00.00 1 28 19 3579.06 -11,B5
110.00 6 27 2 2628.57 -32.78
I10.O0 1 28 9 3579.56 -5.46
OIFFERENTIAL CORRECTIONS
TOE -.9252 TRA-1.6742 TC3 .1480 9AU .0529
ROE -.2595 RRA -.0016 RE3 -.0731 FAU ,03803
r0E 1.5654 FRA 2,1108 FC3-I.3742 BSP 8218





26.9_ GAL 6.15 AZL 86.83 HEA 135.20 S,'4A 123.28 ECC ,22|26 INC 3.1704
37.124 GAP -10.69 AZP 92.25 TAL 157.19 TAP ?92.38 RCA 96.00 APO 150.55
51.O7 ZAP 11.48 ETS 354.49 ZAE 107.19 ETE 329.12 7AC 117.07 ETC 165.22
22.28 RAO 6568.0 VEL 12.056 PTH 2.15 VHP 7.265 CPA 8.17 RAP 22.50







28.33 RAL ECC 1.3943
INJ LONG INJ RT ASC INJ AS"MTH INJ TIME INJ 2 LONG
137.67 253.76 68.21 2 20 56 130.11
134.29 253.75 68.20 2 34 24 126.73
100.O5 256.34 73.93 5 1 19 91.79
132.71 250.56 62.35 2 27 58 125.78
69.52 250.20 79.71 7 IO 51 (',0.44
128.91 246,72 56.20 2 27 49 122.59
MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SC,T 2479.9 ,_R 312.1 SG3 312.1 ST 1272.3 SR 303.8 SS 1266.1
RRT .4179 RR_ -.4131_ RTF -.9409 CRT .8522 ORS ._392 CST .9924
SGB 2499.5 R23 -.0169 R13 -,9410 LSA lBll,6 MSA 17A,7 SSA 15.0
S(.1 2483.4 S_2 283.1 THA 3.05 ELI 1298.8 EL2 155.7 ALF 11.67
LAUNCH 0ATE DEC 12 1968 FLIGHT TIME 130.00 ARRIVAL DATE APR 21 1969
HELIOCENTRIC CONIC BISTANCE 329.840
RL 147.28 LAL -.00 LOL 80,04 VL 27.035 GAL 5.89 AZL 86.86 HCA 138.40 SMA 123,88 ECC .21409 INC 3.1447 Vl }0.251
RP I_B.17 LAP 2.09 LOP 21R.48 VP 37.181 GAP -ID.O2 AZP 92.35 T4L 157.25 TAP 295.66 RCA 97,36 APO 150.40 V2 }5,0]3
RC 45.818 GL lfl.12 GP 1.72 7AL 51.34 ZAP 13.38 ETS 354.86 /AE 165,66 ETE 335.77 7AC 118.27 ETC 164.95 CLP -13.27
PLANE TOCENTRIE CONIC
C3 22.505 VHL 4.744 CLA ?8.74 RAL 21.90 RA0 6567.9 VEL 11.995 PTH 2.|4 VHP 6.891 CPA 8,87 RAP 2].64 ECC 1.3704
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A/MTH INJ TIME PO CST TiM INJ 2 LAT INJ 2 LONG
84.90 O 44 4 3702.14 -19.21 145,20 252.47 68.21 J 45 46 3102.I -22.00 137.60
95.10 2 8 56 3427,41 -19.19 125.06 252.46 68.20 3 6 3 2827,4 -21,99 Ij7.47
10(1.00 3 57 36 3G77.99 -25.13 101.52 254.70 73.26 4 48 54 24?8.0 -27.18 93.32
IO0.O0 I 38 5 3526,79 -13.48 129.69 249.77 63.07 2 36 52 2926.8 -16.99 122.65
llO.OO 6 20 22 2631.02 -32.75 69.70 256.00 79.60 7 4 13 2031.0 -33.B4 6{1.63
110.O0 I 31 48 3546,54 -6.71 127.17 245.76 56.40 2 30 55 2946.5 -11.00 120.80
OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE -.9303 TRA-1.6383 TO3 .1981 BAU .0628 SC,T 2527.0 S(,R 302.4 S.G3 345.2 ST 13|1.fl SR 295.4 SS 1338.7
ROE -.2445 RRA -.0140 RE3 -.0657 FAU .04111 RRT ,4756 RRr -.4724 RTF -.9447 CRT .8664 CRS .9190 CST .9929
FOE 1,6964 FRA 2.2_q4 FC3-|.5852 0SP 8379 SGO 2545,8 R23 -.0204 R13 -.9449 LSA 1889.6 MSA 171.? SSA 14.6
BOE .9619 ORA 1.6384 BC3 .2087 FSP -1007 SGI 2531,9 $62 265.6 THA 3.29 ELl 1336.8 EL2 144,7 ALF 11.t7
LAUNCH OATE OEC 12 1968 FLIGHT TIME 132.00 ARRIVAL CATE APR 23 1969
H_LIOCENTRIC CONIC
RL 147.28 LAL -._O
RP 108.21 LAP 1.93
RC 46.944 GL 18.59
PLANETOCENTRIC CONIC
C3 21.187 VHL 4.603
LNCH AZHTH LN_H TIME
83:01 0 27 13
96.99 2 22 40
I00.00 3 44 7
100.O0 1 48 26
110,00 6 14 2
110.00 I 35 I
01STANCE 336.550
LOL 80.04 VL 27.124 GAL 5.64 ATL 86.88 HEA 141.61 SMA t24.44 ECC .20746 INC 3.1155 VJ 30.251
LCP 221.69 VP 37.234 GAP -9.37 ATP _"_.44 TAL 157.35 TAP 298.96 RCA 98.62 APO 150,25 v2 35.020
GP 1.95 ZAL 51.64 ZAP 15.37 ETS 355.07 ZAE 164.22 ETE 340.96 7AC 119.37 ETC 164.64 CuP -15.25
OLA 29.10 RAL 21.51 RA0 6567.9 V£L 11.940 PTH 2.12 VHP 6.531 0PA 9.57 RAP 24.69 ECC 1.34_7
L-I TIME INJ LAT INJ L(_ INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
3736.06 -19.81 148,01 251.20 68.24 I 29 X') 3136.9 -72.59 140.38
3363.52 -19.79 120,62 251.19 68.23 3 18 43 2763.5 -22,58 112.99
3102.17 -24.64 103.16 253,06 72.53 4 35 49 2502,_ -26.80 95.02
3473.44 -15.10 126.56 249.01 63.89 2 46 2"0 ?873.4 -18.49 119.40
2632.72 -32.73 69.03 _55.35 79.53 6 57 54 2'032.7 -33,82 60.76
3515.66 -7.87 125.53 244.80 56.63 ? 33 37 7915.7 -12,20 119.12
MID-COURSE EXECUTION ACO.._ACY ORBIT OETERMINATION ACCURAC Y
S(,T 2569.1 S(,R 294.7 SG3 382.5 ST 1347.9 SR ?88.0 SS 14J6.1
RRT .5400 RRF -,5381 RTF -.9482 CRT .8810 CRS .9291 CST .9933
5GB 2586.0 R23 -.0252 RI3 -.9483 LSA 1969.3 MSA 163.9 SSA 14.0
$61 2574.1 $4_.2 247.6 THA 3.58 ELI 1371.8 EL2 133.9 ALF 10.76
OIFFERENTIAL CORRECTIONS
TOE -.9331 TRA-J.6005 TC3 .2502 BAU .0726
ROE -.2311 RRA -.0266 RC3 -.0558 FAU .04479
FOE I.B424 FRA ?.3810 FC3-1 .8301 0SP 8511
BOE .9613 BRA 1.6007 0C3 ,2564 FSP -II21]
5O3
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69
LAUNCH 0ATE CEC J2 |968 FLIGHT TIME 134.00 ARRIVAL CATE _PR 25 }969
HELIOCENTRIC CONIC
RL }47.78 LAL -.00
RP 1OB.?5 LAP |.78
RC 48.205 GL 19.01
PLANE TOC_NTRIC CONIC
C3 19.99Z VHL 4.47|
LN_H AZNTH LNCH T[I,I_
81.71 O IS ?|
98.29 2 31 _2
}GO.D0 3 ?9 52
lOO.OO I 59 33
110.00 6 B 13
1}0.00 I 37 41
0IFFERENTIAL CORR1ECTIC_S
T0£ -.9104 TRA-1.5582
ROE -.Z194 eRA -.O398
FDE 2.0029 FRA 2.5391
80E .9560 8RA 1.5587
0ISTANCE 343.744
LOL 80.04 VL 27,206 GAL 5.41 AZL 86.92 HCA 14A.81 SMA 124.96 ECC .20132
LOP 224.89 VP 37.281 GAP -8.74 AZP 92.52 TAL 157.46 TAP 302.28 RCA 99,80
GP 2.23 7AL 51.94 ZAP 17.47 ETS 355,13 ZAE 162.93 ETE 345.17 ZAC 120.36
T(3 .]085 BAU .0832
R(3 -.0427 FAU .04891
rc3-2.1182 8SP 8688
8C3 .3115 FSP -1252
INC 3.0818 Vl 30.25J
APO 158.}J V2 }5.007
ETC ]64.31CLP -17.33
CLA 29.41RAL 21.11 RAD 6567.B VEL 11.890 PTH 2.11 VHP 6.1_6 0PA 10.27 RAP 25.63 ECC 1.3Z90
L-I TIME INJ LAT INJ LOwG INJ RT A_C INJ A_klTH INJ TIME PO CST TIM INJ 2 LAT ]NJ _ LONG
3756.01 -20.36 149.65 249.95 68.31 I 17 b7 3156,0 -Z).I3 141.99
3316.59 -20.35 117.39 249.95 68.]0 3 26 39 2716.6 -23.]! 109.72
3129,28 -24.08 104.97 251,41 71,7_ 4 2_ I 2529.3 -26.35 96.9J
3418.56 -16.72 123.28 248.29 64.85 2 56 31 2818.6 -19,97 }I6.OO
2633.19 -32.72 69.87 253,93 79.51 6 52 6 9033.2 -33.82 60.80
3481.A1 -_.92 124.0_ 243,8A 56.86 2 35 49 2887.4 -I3.22 117.56
MI0-COURE E_CUTION ACCURACY ORBIT OETERNINATIC_ ACCURACY
SAT 2598.4 _R 289.7 $63 424.4 ST 1376.4 SR 281,7 SS 1497.O
RRT ,6095 RRF -,6099 RTF -.9515 CRT .8956 CRS .9393 CST .9937
S_ 2614.5 R_'3 -.0321RI_ -.9517 LSA L:_047.0 MSA 157.0 SSA 13.4
S_1 2604.4 _2 L_'29.2 THA 3.92 ELl 1399.5 EL? 123.2 ALF IO .47
LAUNO.f 84TE OEC 12 196B IrLIG_T TIME I}6.00 ARRIVAL OATE APR 27 1969
_LIOCENTRIC CONIC 0ISTAN(E 349.92_3
RL 147.28 LAL -.DO LOL P43.04 VL 27.Z_ GAL 5.20 AZI. 86._ H(A 146.01 SMA 1_5.44 ECC .|9568 IN( 3.0424 Vl 30.25;
RP I08.Z9 LAP 1.61LE_ 228._9 VP 37_323 G_-_ A?P 9_._8 TAL I_7.60 T_P_5,_61_C_ IO{T..89 APe 149.9_ V2 34.994
RC 49.590 GL 19.37 GP 2.57 ZAL 52.24 ZAP 19,68 ETS 35_.06 ZAE 161.65 ETE 348.78 ZAC 121.21ETC 163.93 CLP -19.57
PLAM_TO([NTRI( CCtNtC
C3 18,907 VHt. 4.348 0LA 29.66 R_L 213.73 RAO 6_67.8 VEL 11.844 PTH 2.10 VHP 5,854 CPA 10.9_ RAP 26,44 ECC 1.311_
LNCH AZNTH LN_H TIME L-I TIME INJ LAT INJ _ INJ RT AS_ INJ A?'NTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG
L_0.79 O 6 39 376_.74 _20".86 150._8 248.74 6_.43 1 9 25 3J65.7 -23.60 142.88
99.21 2 36 59 32_O.4_ -20.85 114.9'Z 248.74 68.41 3 31 40 26_0.5 -25.59 107.2Z
100,OO _ J4 39 3160.06 -23.41 107.0! 249.77 70.86 4 7 19 2560.1 -25.80 99.05
100.0(3 _ I1 41 33_l,36 -18.34 119.81 247.62 65.97 3 7 43 2761.4 -2!.43 112.3B
110.OO 6 3 l0 2631.79 -32.74 69,76 252.55 79.57 6 47 2 2031.8 -33.83 60.69
110.00 1 _9 :_ 3462.39 -9.85 |LP'Z.68 _4_.88 57.10 _ 57 22 2862;4 -14.12 116.18
OIFFERENTIAL CORRtECTION$ NI0-CCI.MSIE £XE(UTION ACCURACY ORBIT OETER_INAI=TON ACCURACY
TOE -.9240 TRA-I.51_6 TC3 .3(_O 8AU .0932 _T 2617.6 _R 289.1 _33 471.5 St 1398.7 SR 277.5 S5 1582.6
ROE -.2097 RRA -.0339 RC3 =,0258 fAU .05359 RRT .AFI_O _ -.r_64 RTF -.9546 CRT .9105 CRS .9497 CST .9940
roe 2.I808 FRA 2.?I_ FC3-2.4539 85P _39 _ 2633.5 R_ -.0413 R13 -.9548 LSA 2124.9 MSA 150.5 SSA 12.6
_OE .9475 BRA 1.5145 8C] ,3689 _SP -1403 ,_1 _625,1 ._ 210.5 THA 4.34 ELI |4_1,5 EL2 l|2.9 ALF |0.30
LAUNCH OATE CEC I? 196_ FLIGMT TIME J38.00 ARRIVAL CATE APR ?9 19_9
HELIOCENTRIC CONIC OISTANCE 356,578
RL |47.28 LAL -.00 LL_ _0.04 VL 27.3_B G_L 5.DO AZL 87.00 l-h_A |5|.21 SMA
RP t08.33 LAP I ,44 LC%o 23_.28 VP 37.360 GAP -7.54 AZP 92,63 TAL |_7.75 TAP
RE 51.091GL 19.65 GP 2.99 7AL 52.53 ZAP 22,03 £TS 354.89 7AE |61.01ETE
PLANETOCENTRIC CONIC
C3 17.920 VHL 4.233 OLA 29._] RAL 70,36 RA0 6567.7 VEL 11.803 PTH 2.09 VHP
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT A,T_ INJ A_WTH |NJ TIME
80.20 0 0 39 3767.76 -2].29 150.92 247.58 6_.59 1 3 27
99._0 2 40 6 3253.32 -21.28 113.09 247.57 68.58 3 34 19
100.00 2 57 47 3196.8i -22.57 109.42 248,10 69.86 3 51 4
1(30.00 2 25 _8 5299.49 -L:'O.OI 115.97 247.02 67.32 3 2'0 38
II0.OO 5 59 13 2627,64 -32.79 69.45 251.23 79,75 6 43 0
110.00 1 40 42 344|,4_ -t0.62 |21.55 241.93 57.32 2 38 4
_IFFERENTIAL CORRECTIONS MID-COURSE £YAECUTION ACCURACY
TOE -.9126 TRA-J .46_7 TC3 ,4259 8AU .1021_ ,_T 2625,3 _ _94,9 _3 524.5
RC£ -.L'025 RRA -,0697 RC3 -._3044 FAU .05887 RRT ,7570 RRF -.7638 RTF -.9_7_
r_E 2.376_ FRA 2.917_ rC3-2_8442 BSP 8952 S_8 2641,8 R23 -.0541 R13 -,9576
8OE .9348 8RA 1.46213 8C3 .4259 F_P -J513 S_I 2634.9 _2 19_.0 THA 4._9
|25.88 ECC .19050 IN( 2.995_ v{ 30.?5!
]08.96 RCA 101.90 APO 149.86 V2 34.980
352.06 7AC 121.91ETC 163,50 CLP -21.83
5.538 _PA 11.72 RAP ?7,09 ECC 1.2949








ST 1413.2 SR 276.0 SS 1672.0
CRT .9253 CRS .9600 CST .9943
LSA 2_01.8 MSA 14A.3 SSA 11.8
ELl 1436.2 EL2 103.0 ALF 10.30
LAUNCH 0ATE OEC IZ 1968 FLIGNT TIldE 140.DO A_RIVAL 0ATE MAY I 1969
HELIOCENTRIC CONIC
RL 147.28 LAL -.DO LOL 80.04 VL
RP 108,38 LAP 1.27 LOP 234.47 VP
RC 5_.697 GL 19.84 GP 3.54 ZAL
PLAN_TOC{NTRIC CONIC
C3 17.O17 VHL 4.125 0LA 29.91RAL
LI_J4 A_qTH LNCH'_ME L-_q_ _Nj LAT
79.94 25 53 28 3762.02 -21.64
100.06 2 40 45 3235.10 -21.62
79.94 23 53 28 _2-02 -21.64
IDO.06 2 _0 45 3235.10 -21.67
{10.00 _ 56 46 2619.51 _3_.89
110.OO 1 40 34 3425.61 -II.L_O
OIFFERENTIAL CORRECTIONS
TOE -.8878 TRA-I.4093 TC3 .4997 BAU .Jl_
ROE -.1978 RRA -.0876 RE3 .0_45 FAU .06529
rOE 2.5787 FRA 3.1333 rc3-3.3214 B,_ 9"/16
8OE .9095 BRA 1.41L_'0 8C3 .500_ FSP -1787
OISTAN_£ ]63.216
27.410 GAL 4.82 AZL 87,06 PI(A
_7.393 GAP -6.9_ AZP 9_,65 TAL
_Z.P,O ZAP 24,53 ETS 354.56 ZA£
154.40 SHA I_6.29 £C( .18576
157.91 T_P 312.31RCA 102.83
160.42 ETE 355._6 _AC 122.43
20,04 gad 6567.7 VEL 11.764 PTH 2.08 vHP 5.236 0PA 12.5!
INJ L_N_ _NJ RT A_ INJ A._4TH INJ TIME PO CST TIM
150.6a _46.46 6,41.83 24 56 10 3162.0
111._1 246.45 68.82 3 34 40 2635.1
150.64 _46.46 6_.83 24 56 lO 3162.0
lll.&q 246.45 68.82 3 34 40 2635.1
68,83 _49.97 _O.lO 6 40 26 _019.5
I20,69 240,97 57.49 2 37 39 2825.6
IN_ _.9376 Vl 30.25!
APO J49.74 V2 34.967
ETC 163.02 CLP -24,29
RAP 27.57 ECC 1.280;








ST 1406.9 SR 277.9 5S 175P._
CRT .9392 CRS .9697 CST .9945
LSA 2_64_5 MSA 138.9 5SA JO.T
ELI 1431.1 _L_ 9]._ ALF 10.56
MI0-COUR,S£ £X£CUTION ACCURACY
S_T 2605.7 S(,R 309.2 SG3 583.1
RRT ,_4_ R_ -.8358 RTF -.9601
S¢8 2624.0 R'_3 -.07_4 R13 -.9606
.%1 _618.2 _G2 174,3 THA 5.61
504
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. I968-69)
LAUNCH GATE _EC 12 J968 FLIGHT T|M[ 142.00 ARRIVAL DATE MAY 3 1969
HELIOCENTRIC CONIC
RL 147.28 LAL -.DO
RP lOB.A? LAP 1.09
RE 54.398 GL 19.88
PLA_TC('ENTR]C CONIC
C3 16.181VHL 4.0?5
LN(J4 ATMTH LNCH TIME
80.10 23 53 33
99.90 2 38 31
1OO.OO 2 50 A2
100.00 2 27 59
110,[30 5 56 73
110.00 1 38 47
LOL 80.04 VL
L_ ° ?37.66 VP
GP 4.75 ?AL
DISTANCE 369.829
27.467 GAL 4.66 AZL 87,14 HEA 157.60 SMA I76.66 ECC .18143
57.4?5 GAP -6.40 AZP 97.6fl TAL 158.08 TAP 315,68 RCA 103.68
53.04 lap 27.72 £TS 354.06 ?AE 160.ll ErE 358.64 ZAC 122.73
CLA ?9.86 RAL 19.77 RAD 6567.6 VEL 11.729 PTH 2.07 VHP 4.948 DPA 13.39
L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A_4TH INJ TIt4E PO CST TIM
3746.75 -71.89 149.60 ?45.38 69.16 74 56 0 3146,7
3227.27 -?1.88 Ill.40 245.38 69.15 3 32 I8 ?627.5
3188.34 -??,76 108.87 ?45.74 70.08 3 43 51 2588,5
3160.90 -?1.00 113.54 745.01 68.23 3 72 _1 2660.9
2605.61 -33,04 6?.78 248.76 80.71 6 39 49 2005.6
3416.40 -11.54 I20.19 239.98 57,60 ? 35 43 7816.4
oIFrER£NTIAL CORRECHC_S
TC£ -.7984 TRA-l.?918 TC3 .7129 BAU .1550
ROE -.1975 RRA -.1047 R(3 .0734 FAU .07658
FDE 2.6998 FRA 3.2819 FC3-4.0971 BSP 10813
BG£ .8Z13 BRA 1.796I BC3 .7J67 FSP -?_JO
INC ?.8647 vl 30.751
APO J49.64 v? 34.954
ETC 162,45 CLP o76.91
RAP 27.82 ECC 1.2663







OR_fT 0£ TERMINATION ACCURACY
ST 1_3,4 SR 279.0 5S 1784.1
CRT .9479 CRS .9775 EST .9937
LSA 727_.8 MSA 136.8 SSA 8.7
ELl J33D.J EL? 87.1ALF JJ.5?
MIO-COURS£ EXECUTION ACCURAC_
SGT 7414.7 SGR 3?9,0 $G3 639.1
RAPT .87_8 RRF -.8943 RTF -.9670
SC_ 1496.4 R_3 -.0957 Rl5 -.9678
_,l 249J .3 $_2 J 59,5 THA 6.65
LAUNCH DATE GEC 12 J FLIGHT TIME |44._0 ARRIVAL GATE MAY 5 1969
HELIOCENTRIC CONIC
I_. 147._8 LAL -.OO
RP 108.45 LAP .91
RC 56.186 GL 19.7]
PLANETC_ENTR|E CONIC
C3 J5.409 VHL 3.9"?5
LNCH AZMTH LNCH TIME
80.86 0 ? 45
99.14 2 32 6
I00,00 3 1l 75
IOO.OO ? 6 6
110.00 5 59 1
II0.00 | 34 59
LOL P_.04 VL 27.517 GAL
LCP 240.85 VP 37.448 GAP
GP 5.27 ZAL 53.19 TAP
CISTANCE 376.436
4.51 AZL 87,23 HCA 160,79 SMA 177.00 ECC .17755 [NC ?.76913 VJ 30.75l
-5._6 AZP 92,6_ TAL 158,24 TAP 319,03 REA 104.45 APO 149.54 V2 34.947
]O.Jl ET5 353.33 ZA£ J6_.04 £T£ ?.58 ZAC I??.77 £TC 161.76 CLP -79.70
OLA ?9.64 RAL 19.62 RAO 6567.6 EL 11,696 PTH 2.06 VHP 4.680 GPA 14.44 RAP 27.81 EEC 2.7536
L-I TIME INJ LAT INJ LONG |NJ RT A_ |NJ AZMTH INJ TIME 1:10 CST T|M INJ ? LA T INJ 2 LONG
3717.0! -21.99 147.44 ?44.4? 69.62 l 4 42 3117.0 -24.57 139.61
3?34.87 -21.98 117.01 244.41 69.60 3 ?6 O ?654.9 -74.56 104.1_
5109.11 -74.50 103.67 ?45.36 77.32 4 3 15 7509,1 -26.69 95.51
3318.01 -19.52 117.13 243.36 66.9(3 3 ! 74 2718.0 -2_.48 109.58
2583.78 -33.27 66.11 ?47,67 81._7 6 4? 5 1983.8 -34.07 56.96
3416.10 -11.55 1_.17 739.01 57.60 2 31 56 7816.1 -15.74 113.58
OgBIT C£TE_MZNATION ACCURAC¢
ST 1476.9 SR 309.4 SS 1987.5
CRT .9674 CRS .9870 CST .9954
LSA 2458.9 MSA 175.8 SSA 9.0
ELI 1458.0 EL? 76.7 ALF 11.88
OIFFE_NTIAL CCRRECTIONS
TOE -.8623 TRA-1.3339 TO3 .5077 8AU .1067
ROE -.2062 RRA -.147_ RE3 .1073 FAU .07697
FOE 3,J002 FRA 3.74_ FC3-4.32J7 9SP 8414
BOE .8867 8RA 1.3415 BE3 ,5179 FSP -2134
MIO-COURSE EXECUTION ACCURACY
5_T 7600. J SC,R 392.8 S_3 730.7
RRT .9771RRF -.9449 RTF -.961q
SG_ ?6?9.6 R"Z3 -.1366 gl 3 -.967l
.561 2625.6 S_2 145.8 THA 8.00
LAUNCH CATE DEC 12 1968 FLIGHT TIME 146.00 ARRIVAL GATE MAY 7 1969
HELIOCENTRIC CONIC
RL 147o78 LAL -.DO
RP 108.49 LAP .73
RC 58,051GL 19.28
PLANE TOCENTRIC CONIC
C3 14.663 VHL 3.8?9 CLA
LNCH AZMTH LNCH T[ME L-| TIME INJ LAT
82.79 0 17 53 3657.Zi -21.90
97.71 ? 16 53 327?.44 -?1.89
1OO.OO 3 34 45 30?2,72 -26.16
lOG.DO J 4? 43 3382.16 -17.76
110.00 6 5 49 2549.61 -33.58
i]0.O0 | ?8 8 3478.04 -JJ,l?
OIFFERENTIAL CORRECTIONS
TOE -.8151 TRA-I.?7_3 TC3 .5479 BAU .1115
RCE -.Z?O4 RRA -.1837 RE3 .1704 FAU .0850?
FOE 3.3309 FR_ 4.0812 FC3-5.0195 8SP 8375
EK3E .8444 BRA 1.2855 8C3 .5690 FSP -2395
CISTANCE 385,0|4
LOL 80,04 VL 27,563 GAL 4.57 AZL 87.36 HCA 163.98 SMA 127.30 ECC .17403 INC 2.6369 Vl 30.251
LOP 244.03 vP 37.470 GAP -5.33 AZP 92.53 TAL J58.40 TAP 3_2.38 RCA 105.15 APO 149.46 v_ 34.929
GP 6.59 ?AL 53.Z7 ZAP 33.77 ETS 35_.76 7AE 1(-.0.19 £TE 7.64 ZAC 177.46 ETC 160.89 CLP -32.69
29.15 RAL 19.61RAD 6567.6 VEL 11.664 PTH 2.05 VHP 4.428 GPA 15.78 RAP 27.45 ECC 1._13
INJ LONG INJ RT A_ INJ A5'MTH INJ TIME PO EST TIM INJ _ LAT INJ _ LONG
147.98 743.50 70.27 I 18 50 3057.? -24.39 135.13
114.75 ?43.50 70.76 3 Jl ?6 2672.4 -?4.38 106.90
97.74 74A.96 74.99 4 75 8 _A27.7 -27.96 89.40
l?l.O_ 741.7l 65._5 ? 39 5 7782.2 -_0,91 ]|},70
63.49 746.61 85.19 6 48 18 1949.6 -34.16 54.30
120.87 237.99 57,46 2 25 16 ?8?8.0 -15.33 114.25
MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
,_T 7532._ SGR 474._ SG3 817.8 ST 1384.0 SR 343.i SS ?069.4
RRT .9515 RRF -.9742 RTF -.9671 CRT .9773 CRS .9978 CST .9955
SGB 7576.? R23 -.1814 RI3 -.9639 LSA 2510.2 MSA t19.6 SSA 7.8
S_I 7577._ S_ 143.6 THA 10.14 ELI 1474.1Ek_ 70.6 ALF 13.65
LAUNCH GATE" GEC 12 196_ FLIGHT TIHE 148.OO ARF_IVAL GATE MaY 9 1969
PELIOCENTRIE CONIC DISTANCE 3_9.569
RL 147.28 LAL -,OO LOL 80.04 VL ?7.604 GAL 4.25 AZL 87.56 PICA 167.16 S_4A 177.58 ECC .17088 INC 2.4417 Vl 30.251
RP 108.53 LAP .54 LOP 247.21 VP 37.489 GAP -4.82 AZP 9"_.38 TAL 158.55 TAP 325.72 RCA 105.78 AF_ 149.3R V_ 34.917
RE 59.985 GL 18.32 GP 8.66 ZAL 53.19 ZAP _6.78 ETS 350,66 ZAE 160.38 ETE 14.83 ZkC 121,67 ETC 159.70 ELP -35.89
PLANETOCENTRIE CONIC
E3 13.916 VHL 3.7_ OLA 78,20 RAL 19.86 RAO 6_67.5 VEL |1.632 PTH ?.04 VHP 4._1 _PA 17.67 RAP _6.58 EcC 1.2_90
LNCH AZNTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A_MTH INJ TIME PO C$T TIM INJ Z LAT INJ ? LONG
90.O0 I 41 I3 3379.13 -ZA.IO 183.00 _43._5 7_.15 _ 37 3_ 7779.1 -75.19 I;_.96
90.00 O 55 31 3527.40 -19.85 137.66 24?.07 69.38 I 54 18 ?9?7.4 -27.48 174.97
JO0.DO 4 4 4 7918.55 -77.79 90,43 ?44.56 78._l 4 5? 43 7318.6 -79.09 81.87
1(30.OO I 15 ?l 3463.?l -15.41 175,95 ?40.07 64.06 ? 13 4 ?863,2 -18.77 118.77
110.00 6 19 1 7496.15 -33.93 59,36 245.56 85.6l 7 O 38 1896.1 -34.17 50.17
110.00 I 16 53 3458.38 -I0.OO IE?.46 236.94 57.14 ? 14 5? ?858.4 -14.76 lj5.95
_IFFERENTIAL CORRECTIONS NI0-COL_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.7519 TRAoI.?056 TC3 .5680 BAU .1174 SGT 2434.7 E,GR 607.9 SG3 899.5 ST 1315.7 SR 401.0 SS 2137.8
RC_E -.?473 RRA -.7457 RC3 .7743 _AU .09_5 RRT ._9 _ -.9901 RTF -.9673 CRT .9850 CRS .9966 CST ,9957
FDE 3.5115 FRA 4,4566 FC3-5.8388 BSP 8317 $G8 ?509.5 R?3 -.2703 Rl3 -.965n LSA 2555.4 MS_ 111.8 $SA 6.5
ODE .7915 8RA 1.7304 BE3 .6308 FSP -2685 SGI _504.4 S(;? 159.5 THA 13.57 ELI 1373.9 EL? 66,3 ALF 16.75
505
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69J
LAUNCH CAT] DEC J2 1968
HEL ZOCENTRIC CON|C
RL 147.28 LAL -.00 LOL B0.04 VL
RP 108.57 LAP .36 L_ 250.]9 VP
RE 61 .981 GL J6.36 GP 12.08 ZAL
PLANE TC([NTRIC CONIC
C3 ]3.112 VHL _.621 CLA 26.34 RAL
LNCH AZNTH LNCH TIP4E L-| TIME INJ LAT
90.00 2 54 Z 3135.66 -26.88
9(3.00 23 44 32 3744.78 -14.10
I(30.00 4 44 28 2779.82 -29.26
1OO.00 O 40 42 3576.04 -|J.94
110.00 6 43 11 2408.36 -34,18
110.00 0 58 _1 3520.27 -7.70
0 |¥FER1ENTIAL CORR1ECTI_NS
TOE -.6692 TRA-I .1373 TC3 .5750 BJK] .12P.0
ROE -.2946 RRA -.3514 R(3 .4497 FAU .I0242
For- 3.5564 rRA 4.8725 r(3-6.7621 6SP f12_O
60£ .7111 BRA 1.1_34 Be3 .7299 FSP -2963
rL_,._I_ICp'_ OAT[ DEC 12 1968
HEL IC_CENTR|C CONIC
RL 147.28 LAL -.00 LOL 80.04 VL
RP 108.60 LAP .17 L_P 253.57 VP
RE 64.O32 GL !1.86 GP 1R,65 ZAL
PLANETOCENTRIC CONXC
El 12.161 VHt. ].487 0LA LP2.15 RAL
LNO4 ATNTH LNCH TIN_ L-| TIME
90.0(3 4 11 48 2875.23
90.00 22 41 11 ]973.20
1OO.(30 5 49 I 2561.7]
I00.00 23 46 _ 3761.9]
lJO.O0 7 30 12 2245.19
IIO.O0 0 25 53 3651.23
OIFFER_ENT I AL CORREC TION5
TOE -,5571 TRA-I.0709 TC3 .5601 BAU .1590
ROE -.]70] RRA -.5660 RC3 .8015 IrAU .I07BB
FOE 3.2160 FRA 5.2528 FC3-7.6797 BSP 8379
BOE .6689 BRA 1.211] Be3 .9778 FSP -]151
FLIGHT T|14[ 150.00 ARRIV4L O4T[ H4V 11 1969
0ISTANCE ]96.104
27.641 G4L 4.14 AZL 87.88 HCA 170.]5 S_IA 127.83 ECC .]6808 INC 2.1202 Vl 30.251
37,505 GAP -4,]2 AZP 92.09 TAL 158.69 TAP 329.04 RCA 106.34 APO 149.31 V2 34.906
52.87 ZAP 40.83 ET$ 348.09 ZAE 160.08 ETE _5.91 ZAC 120.09 [TC 157.94 CLP -39.3]
20.58 RAG 6567.5 VEL 11.597 PTH 2.0] VHP 4.010 0PA 20.71 RAP 24.90 [CC 1.2158
IN] LONG IN] RT AS_ |NJ A2_4TH IN] TINE
106.2! 243.70 B0.73 3 46 18
146.02 239.§] 65.19 Z4 46 56
_,0._ 244.07 B].60 5 3(:] 48
132.54 258.44 62.39 1 40 18
52.52 244.41 89.65 7 23 20
125.77 215._0 56.59 I 57 9
MI0-COUR,._ £W_CUTION kL"CL_'kCY












SGT _]07.9_ 841.6 _3 963.9 ST 121B.2 SR
RRT .965] RRF -.9921RTF -.9616 CRT .9905 CRS
2456.5 _] -.2347 RI] -.9691 LSA 2516.5 NSA
_I 2447.8 _2 _7,1 THA 19.54 ELI 13i6.1 EL2
ARRIVAL DATE MAY 13 |969FLIGHT TIME |52.00
0ISTAI_E 402.616
_7.67] GAL &.05 AZL 68.51H(A 17].5] 5MA 128.05 ECC .16562 IN( 1.488] V| 3(3.251
]7.518 GAP -3.84 AZP 91.48 TAL 158.81 TAP ]]2.34 RC_ 106.84 APO 149.25 V2 ]4.894
52.07 ZAP 46.06 ETS _43.48 Z/_ 157.]6 ETE 4_.12 ZAC 116.84 ETC 154.98 CLP -42.91
22._9 RAO 6567.5 VEL 11.556 PTH 2.02 VHP ].906 DPA 26.52 RAP 21.5] ECC |.20Ol
IN| LAT IN| LONG IN| RT AS( IN| A2'MTH |NJ T_ME PO EST TJH IN| 2 LAT IN| 2 LONG
-28.]2 62.]2 24].21 90.06 4 59 4] 2275._ -28.0! 78.67
-7.2"Z 159.26 237.85 62.54 2] 47 24 3]73.2 -10.84 152.46
-29,83 64.2] 243.18 92.06 6 31 43 1961,7 -29.22 55.48
-5.89 145.01 217.12 60.64 24 49 2_ 3161.9 -9.76 156.36
-]5.52 39.84 242.83 97.12 8 7 37 1645.2 -52.18 _0.87
-_.74 |_2.67 215,17 55.91 I 26 44 _051.2 -7.19 126.42
MI0-COUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S6T 2144.5 56R I]00.3 ,$63 1014.7 ST 107P.3 SR 679.1 SS 2017.9
RRT .9620 RRF -.9995 RTF -.959_ ERT .9952 CRS .9996 CST .9974
Sr_ 2507,9 RE] -.2112 R13 -.9770 LS_ 2]85.4 MSA 7].7 SSA 4.9
.%1 2489.2 ._G2 _05.9 THA 30.77 ELI 1273.0 EL2 56._ ALF 3_.]5
L4U_H C4TE DEC 12 1_68 FLIGHT TII4E 154.rj_ 4_R;V_c ;41[ W4_ ;5 ]9E9
H[LIrJ(ENT_IC C¢_|C
_P ]_8.64 _4P -.52 L:.P ES6.74 vP
PL4NETr-_6NTRIC CONIC
C3 l].315 VHL 3.5_4 CLA 8._4 2AL
LNO-t 47NTH LN(H T_I_ L-I TIME
_0.00 6 46 ]_ 2}48.50
90._ 2'0 5(3 2_ 4469.74
I00.00 8 ]1 _6 Z_73.l_
IO0.C_ 22 7 46 4_20.35
110.[30 9 29 23 ]830.75
l]O.OO 2_ 6 48 4035.49
CIFFER1ENTI_L CC_R[ETION$
TC_ -._82 TRA-I.O4J7 TC_ .4_0_ gAU .25_
_CE -.4118 _A-I.I813 RE3 ].6155 rAU .09059
rC£ ].7i51 FRA 5.03_0 FE3-6.9512 _,5_ 97]6
E-5E .5728 eaA 1.5751 8C5 |.6854 r,sP -2645
CIST4N(E 459.104
_7.70] G4L ].97 4ZL _3.36 _4 176.70 5#44 12B.Z= ECC .1634P IN( .328E VI _._5J
}7.529 G4P -3.36 AZP 89.64 T_L 158.91 T4P 3_5.62 RE4 |57,27 4PC] ]49.21 v_ 34.883
5I.L>0 7AP 55.64 ET$ 33]°87 74E 144.46 ETE 64.7J 7_C 158.23 [TC 149.43 CLP -4E._E
27.91 R4C 6567.4 ','EL 11.520 PTH 2.01 VHP 4.242 CP4 4].ZZ R_P 12.0S £CC 1.1862
[NJ LAT _NJ LCJN_ IN] RT A_ IN] _2'NTH IN] TII_ P_ CST TiM [NJ 2 L4T IN] 2 L_JNC
"22.58 50.15 242.6] ]07.56 7 25 41 1748.5 -]9.96 42.45
8.65 187.15 240.05 62.9_ 22 4 58 3_69.7 4.93 l_/_.4Z
-2}.50 29.56 242._O 109.52 8 46 29 147_.] -2_'.69 21.89
9.49 168.]5 2}9.59 61.52 2_ 16 6 36_3.] 5.62 IEI.70
-25.!_ ]0.12 241.26 113.06 9 59 54 12_,3.8 -22.62 ?.56
11.77 152.9_ 238.23 57.67 24 14 4 5435.5 7.42 J46.57
NIC-COL_E EXECUTION ACCURAC_ ORBIT CETERMIN4TION 4CCUR=CY
._,7 1944.4 56R 2410.2 54,_ 887.0 ST _65.7 5R 930.] SS ]4]3.5
RRT .9547 /_"-1.O000 RTF -.95]4 CRT .9987 CRS .9999 CST .9981
,S_ ]09_,7 _3 -,12Z2 R13 -.9925 LSA 1915.1 MS4 46.4 554 3.3
S(;! _063.1 _2 455.2 THA 51.39 EL] 1_75.4 EL2 3_.4 4LF 47.GE
LAUNCH DATE C6C 12 ]968 FL|GHT TIME 156.00
_R_[V4L C4TE M4v ]7 1969
P_ELIOCENTRIC CONIC
RL 147._8 L4L -.00
RP ]08.67 L4P -.2l
RC 6_.274 GL -55.6]
PL4N[T_'_ENTRIC CONIC
C5 8]4.4_6 VPR,. 28._6
LNO'_ 47_H LNCH TIME
46.74 9 3B 6
13_.26 :8 2 48
46.74 9 )8 6
]33.26 18 2 48
46.74 9 _ 6
]33.26 18 2 48
DISTANCE 415,410
L_IL _0.04 VL 27.726 GAL 3.9] AZL 149.54 H_ 179.76 D4A 128.41 ECC .16184 IN_59.4087 V] 3_J.25;
LOP 259.91 VP ]7.537 GAP -2.9_ A_P _10.46 TAL 158.87 TAP ]._kq.63 RCA 107.63 APG 149.19 V2 }4.87}
GP 6] .85 Z_q. 85.85 2AP 86.81 [TS 186.44 2AE 69.07 ETE ]05.48 74( B].I3 ETC 17._q CLP 83.2_
EL4 -50.12 RAL Z#.40 #A0 6522,8 V_L _.914 PTH 3.46 V_P 37.86_ CP_ 61.95
L-I TIME IN] LAT IN] L,ON_ IN] RT _ _NJ A_4TH IN] TIME PO (ST TIM
231].51 .14 6_._'_ _9q_.27 140.12 J0 J6 40 171_.]
750.62 .15 ]02.78 29_.2_ 140.12 ]8 15 59 190.6
2313.31 .I4 62._ 2_.27 140.12 10 16 40 1713.5
7_.62 .IS 30_.78 29_.28 |40,|2 18 15 59 190.6
2113.31 .14 62.9_ 29_.27 140,12 10 16 40 17]_.5
790.62 .IS ]02.78 L:_J_.Z_ 140.12 18 15 59 190.6
OlrrERENTIAL C_I[CTION5
TEE 2.?_42 TRA-5.7797 1(3 -.2375 BAU 5.9974
_£ -.2931 _A15._341 RE3 .4623 rau-,I0375
rCE -.1811 ¢RA 3.5|_ rc3 .1076 BSP 108417
_C£ 2.7996 P_AI6,2656 BC3 .5576 FSP 1875
R_P 211.72 6CC14.7_22








ST 771 .0 SR |4|4.8 55 |0]4,3
CRT -.7266 CRS -.997_ CST .7760
LSA 1839.5 MSA 491.3 SSA ,?
EL] 1535.6 EL2 488.] 4LF l]4.2_
MI0-COU_ EXECUTION ACCURACY
.%T 232'0.5 _ 5467.6 S_,] 103.6
RRT -.96f_ _ .99_ RTF -.9722
SGg 5939.7 _3 -.0163 R13 .9999
S(,1 59|4.] S_2 548.Z THA |12.51
]06
JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 4, 1968-69 )
I.AUNC_ gATE GEE 12 1968 FLIGHT 7II4[ 158.00 ARRIVAL CATE HAY 19 1969
HELICK:ENTRIC CONIC
RL 147.28 LAL -.00
RP 108.70 LAP -.40
RE 70.456 GL 45.80
PLANETC_ENTRX¢ CONIC
C3 24.764 VHL 4.976
LNCq AZNTH LNCH TIN[
45.22 19 37 31
134.78 4 15 32
45.?Z 19 37 32
134.78 4 15 32
45.22 19 37 32
134.78 4 15 32
DISTANCE 412.039
LOt. 80.04 VL 27.747 GAL 3.85 AZL 82.60 HCA 183.07 SNA 128.55 ECC .16008 INC 7.4050 Vl 30.15!
LOP 263.09 VP 37.543 GAP -Z.44 AZP 97.39 TAL 159.05 TAP 342.12 RCA 107.98 APO 149.13 V2 54.862
GP -4D.ZZ ZAL 65.64 ZAP 64.16 ETS 27.24 ZAE 136.15 F_TE 289.34 ZAC 123.81 £TC 193.37 CLP o55.19
0LA 51 .]Z RAL 359.84 RA0 6568.0 VEL !Z.089 PTH 2,16 VHP 4.075 OPA -28.46 RAP 43.60 ECC 1.4075
L-I TIHE IN! LAT IN! LCNG IN! RT A._ IN! AZMTH IN! TINE PO CST TIM IN! 2 LAT IN! 2 LONC
4360.42 -31.21 _06.68 240.85 46.94 20 50 13 3760.4 -36.47 199.85
2815.89 -31.19 84.25 240.85 46.93 5 2 28 2215,9 -36.46 77.41
4360.42 -31.21 206.68 240.85 46.94 L_ _0 13 3760.4 -36.47 199.83
2815.89 -31.19 84.25 240.83 46.93 5 2 28 2215.9 -36.46 77.4!
4360.42 -31.21 Z06.68 140.85 46.94 20 50 13 3760._ -36.47 199.83
2813.89 -31.19 84.25 240.83 46.93 5 2 28 2215.9 -36.46 77.41
CRBIT DETERNINATION ACCURACY
ST 1166.7 SR 2503.6 SS 3379.4
CRT -,9851CR5 -.9999 CST .9873
LSA 4360.6 _SA 185.9 SSA 1.5
ELI 2756.1 _L2 182.2 ALF 114.77
DIFFERENTIAL CCRRECTIONS
TOE -.9642 TRA -.6490 TC3 .1191BAU .2566
ROE 2.1531 RRA .6316 RC3 -.7658 FAU .D8587
F0E 8.2393 FRA 2.6472 rC3-3.0020 B,_a 10589
_E 2.3991BRA .9057 BC3 .7750 FSP -3021
NI0-COUR,E EX_ECUTION ACCURACY
_T 1636.0 _ 2842.6 `%3 957.1
RRT -.91.04 RRF" ,9994 RTF -.9225
.%8 3279.8 R23 -.0705 R13 .9914
.%1 3225.1 -%2 596.4 THA 118.73
LAUNCH OATE 01rC 12 1968 FLIGHT TIME 160,00 ARRIVAL 0ATE MA_ 71 1969
HELI_ENTRIC CONIC
RL 147.28 LAL -.00
RP 108.73 LAP -.38
RC 72.672 GL 37.63
PLANETOCENTRIC CONIC
C3 17.931VHL 4.237
LNCH A2'MTH LNCH TIME
53.67 _ 36 41
126.33 4 16 41
53.67 210 36 41
126.33 4 16 41
53.67 20 36 41
126.33 4 16 41
OISTANCE 428.46_.
LOL B0,O4 VL 27,765 G4L 3.8J AZL 84o64 lick 186,24
LOP 266.23 VP 37.547 GAP -2.IX) AZP 95.33 TAL 159.06 TAP
GP -23.15 ZAL 61.29 ZAP 63.39 ET5 14.74 2/_ 153.78 ETE
J2B.68 ECC .J5881 IN( 5.3564 vJ 3D.25J
345.31 RCA 108.24 APO 149.11 V2 34.853
289.55 ZAC 122.86 ETC 179.97 CLP -60.85
OLA 44.83 RAL 7.39 RAO 6567.7 VEL 11.804 PTH 2.09 VHP 3.300 0PA -13.86
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2't4TH INJ TIME PO CST TIM
4E11.67 -30.95 191.94 240.31 55.78 21 46 53 3611.7
2810.21 -30.94 83.46 240.30 55.77 5 3 31 2210.2
4211.67 -30.95 191.94 240.3i 55.78 _! 46 33 3611.7
1810,21 -30.94 83.46 240.50 55.77 5 3 31 2210.2
4211.67 -_.95 191.94 240.3I 55.78 21 46 53 _11.7
2810.21 -30.94 83.46 240._O 55.77 5 3 31 2210.2
01FFER[NTIAL CCIRR_CTICNS NI0-COUR_ EXECUTION ACCURACY
TOE -.4786 TRA -.5C:_1 TC3 .03210 BAU .J66J .%,T J249.0 _ 1829.3 -%3 1443.J
ROE 1.06(17 RRA .3100 RC3 -.6915 FAU .13415 RRT -.8677 f_F .9991RTF -.882_3
FOE 9.3758 FRA 4.9462 rC3-6.4696 B,SP 7115 _ 2213.1 R23 -.1266 R13 .9915
BOE 1.1637 8RA .7575 BC_ .6922 FSP -4377 SGI 2131.2 .%2 527.9 THA 122.87
RAP 33.82 £CC 1.1954








ST 722.2 SR J463.8 SS 3704.0
CRT -.9666 CRS -.9998 CST .9713
LSA 4044.0 NSA !73.0 SSA 2.0
ELI 1623.7 EL2 166.9 ALF 115.79
L4UNCN OArE OEC I_ I968 FLIGHT TIME 162.00 4RRIVAL DAT£ HAY 23 1969
HELIOCENTRIC CONIC 01STANCE 434,866
RL 147.28 LAL -.00 LC_. 80.04 VL 27.779 GAL 3.79 AZL 85.31 PICA 189.42 SI4A 1_8.78 ECC .15781 INC 4.6872 Vl 30.251
RP 108.76 L_P -.77 LOP 269.4Z VP 37.550 GAP -1._7 AZP 94.6_ TAL 1_9.04 TAP 348.46 RCA 108.46 APO 149.10 V2 34.844
RC 74.919 GL 34.35 GP -16.39 ZAL 59.71 ZAP 67.20 ET5 9.26 ZAE 161.42 ErE 285.02 Z_( 120.27 ET( 174.98 CLP -66.18
PLAN[TOCENTRIC CONIC
C3 16,114 VHL 4.014 0LA 42,09 RAL 9.89 RAD 6567.6 VEL 11,726 PTH Z,07 VHP 3.057 0PA -8.49 RAP 29.15 ECC 1.2652
LNCH A?MTH LNCH TIf4[ L-[ TINE |NJ LAT IN! LONG IN! RT A_ IN! A_4TH IN! 711_ I_ C$T TIN _NJ 2 LAT IN! _ LONG
57.46 21 1 49 4146.20 -30.15 185.49 239.88 59.12 22 10 55 3546.2 -34.00 177.69
1_2.34 4 11 27 2825.94 -30.14 84.28 239.88 59.10 4 58 33 2225.9 -33.99 76.41
57.46 _I 1 49 4146.20 -30.15 185.49 239.88 39.12 _2 10 55 3546.2 -34.00 177.6_
122.54 4 IJ _7 2823.94 -30.14 84.28 239.88 59.10 4 58 33 2225.9 -33.99 76.41
57.46 21 1 49 4146.20 -30.15 183.49 239.88 59.12 22 10 55 3546.2 -34.00 177.62
122.54 4 I1 27 2825.94 -30.14 84.28 239.88 59.10 4 58 33 2225.9 -33.99 76.4!
:IFFERENTIAL CCRRECTICN5 MJD-CCURS_ £X_CUTZON ACCL_RACY CR_XT 0ETERNINATION _CCURAC_
TOE -.2259 TRA -.4321 TC3 -.J192 BAU .I963 .%T 896._ .%R 1367.8 .%3 1666.6 ST 407.6 SR 1064.0 SS 376_.!
ROE .7280 RRA .3955 RC3 -.5741FAU .15914 RRT -.7fl28 RRF .9979 RTT: -.7762 CRT -.9037 CRS -.9995 CST .9162
FOE 9.6776 FRA 6.0_ FC3-8.5497 BSP 5366 S(_ 1635._ R2_ -.1526 R13 .9869 LSA 3927.3 MSA 166.3 55_ 3.0
8OE .7623 BRA .5858 BC3 .5863 FSP -5169 SGI 15_O.4 -%2 5_.7 THA _19.99 ELl 1127.4 £L2 164.7 ALF 109.53
LAUNCH GATE OEC 12 1_ FLIGHT TIME 164.00 ARRIVAL 0ATE MAY 25 1969
I"_LIOCCNTRIC CONIC
RL 147.28 LAL -.[30
RP 108.78 LAP -.95
RE 77.194 GL 32.60
PLANETC(ENTRIC CONIC
C3 15,264 VHL 3.907 0LA
LNO'I A2'NTH LNCH TINE Lol TINE
59.57 21 16 8 4108.59
120.43 4 ? 2_ 2839_02
59.57 21 16 B 4108.59
120.43 4 7 26 2839.02
59.57 Zl 16 8 4108,59
120.43 4 7 215 2839.02
OIFFERt_NTIAL CORR[CTION5
TOE -.0062 TRA -.2872 TC3 -.3159 8AU .1172
ROE .5790 RRA .3248 RC3 -.4798 rAU .17472
FOE 9.9168 FRA 6.7364 FC3-9,9100 8SP 3991
BOE ,5790 BRA .4336 6C3 .5745 FSP -56_I
OZSTANC.E 441.249
LQ. 80.04 VL 27.791 GAL 3.78 421.. 85.63 H(A 192.59 .T,NA 128.86 ECC .15705 XNC 4.3528 vJ 30.251
LOP 272.39 VP 37.551 GAP -1.14 A2'P 94.23 TAL 158.99 T_P 351.57 RCA 108.63 APO 149.10 V2 34.835
GP -12.81Z_L 58.87 ZAP 72.13 ETS 6.20 ?AJE 165.71ET£ 273.64 ZAC 117.53 ETC 172.47 CLP -71.66
40.62 RAL JI,JB R,kO 6567.6 VEL 11.690 PTH 2.06 VHP 2.910 DPA -6.1_ RAP 25.63 Ecc 1.25;2
IN! I.AT IN! LONG IN! RT AS( IN! A_4TH _NJ TJN_ PO CST TIN IN! 2 LAT IN! 2 LONG
-19.61 181.87 239.70 60.82 22 24 37 3508.6 -33.25 173.93
-Eg.60 8fl.O_ 239.69 60.80 4 5_ 45 2239.0 -33.24 77.1I
-L_3.6I 181.87 239.?0 60.82 22 24 37 3508;6 -33.25 173.93
-29.60 83.0_ 239.69 60.80 4 54 4_ 2239.0 -33.24 77.11
-29.61 181.87 2_.70 60.82 22 24 37 3508.6 -33.25 173.93
-2_3,6D 83.05 2_9.6_ 60.80 4 54 45 L:_39.0 -33.24 77.11
MIO-COUR_ EY;[.CUTION ACCURACY Q981T OEYERNINATION ACCURAC_
.%T 607.3 `%R 11_0.4 -%3 1814.1 ST 166.9 SR 869.8 55 3799.9
RRT -._871 RRf' ._J_5 RTF -.4268 CRT -.2689 CRS -.9990 C$T .3110
.%6 1274.5 1_3 -.0836 R13 .993_ LSA 3898.4 MSA 163.0 SSA 3.9
.%1 1152.3 -%2 544.5 THA 105.36 ELI 87! .O EL2 160.5 ALF 93.06
507
JPL TM 93-99 EARTH--VENUSTRAJECTORIESI VOL 4, 1968-69
LAUNCH CATE CEC i2 1968 FLIGHT TIM_ 166.00 ARRIVAL CATE MAY 27 1969
HELIOCENTRIC CCNIC
RL 147.28 LAL -.(30 LOL 80.04 VL 27.80] GAL
RP |08,81 LAP -|.13 LC_ 275,75 VP 37.550 GAP
RE 79.493 GL 3].48 GP -I0,57 ZXL 58.29 ZAP
PLAN_TCNCENTRIC CL-'_NIC
C3 ]4,787 VHL ].845 CLA )9.70 RAL
LNCH AZMTH LNCH TIME L-I TIE
60.92 21 25 44 4084.18
]19.08 4 4 44 2849.23
60.92 2| 25 44 4_T_.1_
119.08 4 4 44 2849.23
60.92 21 25 44 4084.18
119,08 4 4 44 2849.23
OIFFERENTIAL CORRECTIONS
TOE .20_ TRA -.1289 TC3 -,5443 BAU .|_42
ROE ,4952 RRA .2757 RC3 -.4056 FAU .I65S0
FCEIO.0727 FRA 7.2451 FC-10.8_4 BSP 3Lr'K]8
BC£ .5376 _RA ._044 BC3 .678_ FSP -C_58
C]STANC[ 447.6]0
3.78 AZL 65.85 HCA 195.76 SMA
-.72 ATP 94.00 TAL ]56.89 TAP
77.52 ETS 4.22 ZA£ 167.71 ETE
128.93 ECC .15655 INC 4.1513 Vl }0.25!
354.65 RCA 108.75 APO ]49.1J V2 34.827
2_.26 ZAC 114.75 ETC ]70.9] CLP -77.}1
]2.05 R_C 6567.6 VEL li.669 PTH 2.05 VMP 2.833 CPA -5.06 RAP 22.49 ECC J.2434
IN| LAT IN| LONG IN: RT ASC IN| A2'MTM IN| TIME PO CST TIM IN) Z LAT IN| 2 LONG
-29,23 _79.56 239,69 61,84 2_ 33 48 }484.2 -32,74 |71.59
-29.2_ 85.67 2_9.69 6],B_ 4 52 ]3 2249.2 -32.73 77.71
'_9.23 j79,56 _9,69 6].84 22 33 48 _484.2 -32.74 171.59
-29.2_ 85,67 2_.6_ 61'82 4 52 |3 _49.E -_2.73 77.7l
-29.23 179.56 239.69 61.84 _ 33 48 3484.2 -32,74 171.59
-29.22 85.67 239.69 61._Z 4 _i3 2249.Z -32.73 77,71
NI0-COURE EXECUTION ACCURACY L"R'BIT CETER_IINATION ACCURACY
(S6T 576.6 S(,R 96_,7 5(,3 1916,2 ST 32J .0 5R 755.1 55 3815.8
RRT .408| RRF .99|6 RTF .3641 CRT ,9004 CR5 -.9982 CST -.8730
5(,0 1123.2 R"Z3 .2119 R13 .9697 LSA 3899.7 MSA 161,6 SSA 4.8
.S(..1 002.0 .'_G_ ._O7.5 THA 71.24 ELl BIO.O EL2 130.2 ALF 68.47
LAUNCH DATE DEC 12 I_8 FLIC._T TINE |68.00 ARRIVAL CATE M_Y 29 1959
HELIOCENTRIC CONIC 01STAN(E 455.95|
RL 147.28 LAL -.(]_ LOL 80.04 VL 27.807 CAL 3.79 }ZL 85.98 H(:_ 198.9_ SMA |_8.98 EC( .15627 IN( 4.0160 Vl kq.25|
RP 10_.83 LAP -l._J LCP _76.9_ VP 37.549 G_P -.31 _ZP 93,_0 TAL 158.7_ TAP 357.6_ RCA 10_.82 APO 149.13 V2 34.820
RE 81.813 GL _.6_ GP -9.00 Z_L 57.81 Z_P 85.14 ET5 2,_0 ZA,E 167.51 ETE 234.36 ZAC 111 .95 ETC 169.91 CLP -83.05
PLANETOCENTRIC CONIC
C3 14.505 VHL 3.809 _LA 39.08 RAL I?,74 RAO 6567.6 VEL I1.657 PTH 2.05 VHP _.780 CPA -4,67 RAP 19.52 ECC 1.2387
LNCH AZMTH LN(H TIME L-[ TIME: IN| LAT IN| LONG IN| RT ASC IN| AZ'MTH IN| T]M_ PO CST TIN JNJ 2 LAT IN| 2 LONC
6].66 _I 32 55 4067._9 -28.94 177,97 239.63 62.51 _2 40 42 3467.3 -32.37 ]69.9_
118.14 4 3 4 2857.56 -_8,93 86._] _9.83 62.50 4 50 41 2257.6 -]2.36 78.21
61.86 21 32 55 4067.29 -28.94 ]77,97 239.83 6_.51 22 40 42 3467.3 -32.37 169.96
]|B.14 4 3 4 ?--_57,56 -2_.93 B6.L_ _39.8_ 62.50 4 50 41 2257.6 -3_.36 78.2]
61.86 21 3_ _5 4067,_9 -28.94 i77.97 139,8_ 6_,51 22 40 42 3467.3 -32.37 169.98
]18.14 4 3 4 2857.56 -2_.93 86.20 239.83 6_.50 4 50 4| 2257.6 -_2.]6 78.2I
CIFFERENTI_L CORRECTIONS MI0-COUR._E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE .4249 TRA .03_J(_ TC3 -.7959 6AU .16dl SCT 8_4._ St.,,R 647.9 S,_,3 1976,8 ST 639.9 SR 676.5 SS 3801 ,5
ROE .4402 RRA ,2376 Re3 -.3435 F_U .19254 RRT .8_25 _ .9EI55 RTF .7973 CRT .9854 CR5 -,9970 CST -.9696
r_ElO.1015 FRA 7.58_(3 FC-11.4915 OSP 2770 S(,O I_25,1 R'_] .3294 R|3 .9291 LSA 3910.6 MSA ]61 .3 SSA 5.6
B0E ,6116 BRA ,2408 BC3 .8668 FSP -6329 5_1 1169.5 SC_ 364.6 THA 43.54 ELI 927.8 £L2 79.4 ALF 46.62
L_UNCH care CEC 12 1968 FLICHT TIWI_ 170.00 ARRIVAL CATE MAY 31 ]9_9
HELIC(ENTRIC CONIC OlSTAN([ 460._70
RL [47.28 LAL -.00 LL'X. :80._4 VL _7._i2 GAL 3.82 AZL 86.08 HCA Z0_.O9 SM4 129.01 ECC .]5623 INC 3._184 V] 30.251
RP 10_.8_ LAP -1.47 LC'P 282.08 vP 37.546 GAP .09 AZP 93.63 TAL I58.58 TAP .67 RCA IOH.85 AP© 149.]6 V2 34.813
RC 84.153 GL 30.04 GP -7._ 7AL 57.37 ?AP 88._ £T5 1.72 7_E 165.54 ETE 217.4_ ZAC 109.19 ETC I69.16 CLP -88._?
PLANE TL-'WCENTRIC CL'I_IC
C3 14.347 VHL }.788 CL_ 38.6l RAL ]3.37 RAC 6567.6 VEL |1.650 PTH 2.05 VMP 2.757 CP_ -4.65 RAP 16.68 ECC 1.236J
LNCM ATMTH LN(W TIME L-| TIME IN| LAT IN| LONG IN| RT _SC IN| A7MTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LL"_NG
62.58 21 3H 50 4055._7 =28.70 176.81 240.11 62.98 22 46 25 3455.1 -32.07 168.81
117.42 4 2 9 _864.91 -18.69 66.67 240.I0 6_.97 4 49 54 2264.9 -32.06 78.67
62.58 2] 38 50 4055.07 -28.70 176.8I 240.]1 62.98 22 46 25 3455.1 -32.07 168.8l
]17.42 4 ? 9 2864.91 -28.69 86.67 240.10 62.97 4 49 54 2264.9 -3?._6 78.67
62.58 Z! 3_ 5{') 4055.07 -2_.70 176.81 240.1J 62.98 22 46 25 3455.1 -SZ.tt7 ]68.81
t17.42 4 2 9 2864.9t -28,69 86.67 240.10 62.97 4 49 54 2Z64.9 -32.06 78.67
CIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY L"IR_IT CETERMIN_TION ACCURACY
TCE .6586 TRA .2J_ TC3-1,06|5 BAU ._|10 S_T 1322.9 51,R 756.5 S_3 1997.8 ST 974.4 SR 616.7 55 3756.0
RCE .40OO RRA .2(]58 RC3 -.2879 F_U .|9587 RRT .9235 RRF .9767 RTF .9|52 CRT .9976 CRS -.9954 CST -.9867
F_E 9.9862 FRA 7.7712 FC-11.8193 BSP 3464 .S.C,BJ523.9 R"'_] .2562 R13 .9431 LSA 3925.7 MSA 161.8 SSA 6.4
BCE .75_6 _RA .196! BC] 1.0998 F:;P -6482 SC] | 502.4 S(,2 255.6 THA _.75 ELI IJ 52.6 EL2 36.0 ALF )2.30
LAL.N_Cm CATE CEC 12 1968 FLIGHT TIME I72.00 ARkIVAL CATE JUN 2 ]969
HELIOCENTRIC CONIC OIST_I'._CE 466.56,_
RL 147.28 LAL -.0(') LOL R'I.O4 VL _7._|4 _AL }.86 AZL 86.16 HCA _--_['/5.265.MA 129.02 ECC .]5641 INC 3.8442 VJ _].251
RP J_8.87 LAP -1.64 LOP 2B5.24 VP 37.542 GAP .4@ A_ :_ 93.48 TAL 158.36 TAP 3.61 RCA 10R.84 A'PC, 149.213 VZ 34.807
RC 66.50_ GL 29.50 CP -6.88 ZAL 56.91 TAP 94.50 ETS .88 ZAE 162.57 ETE L_'05.96 7AC 106.52 ETC 168.57 CLP -94.5_
PLANE TOCENTRIC CONIC
C3 14,278 VHL 3.779 _LA 38._4 RAL 13,98 RA06567.6 VEL 1].647 PTM 2.04 VHP 2.760 CPA -4.83 RAP 13.98 ECC 1.2350
LNCH AZMTH LNcH TIME L-|_ZME IN| LAT INJ LONC IN| RT ASC IN| A_MTH IN| TIME PO (ST TIM IN| 2 L AT IN| Z L_N6
63.15 2] 44 6 404_.92 -28.48 |75,93 240.51 63,32 22 51 32 3445.9 -31.8) 167.93
1J6.85 4 1 49 287|.93 -28.47 87.12 240.50 63._ 4 49 4] 2271,9 -31.80 79.13
63.15 21 44 6 404_,92 -28.48 175.93 240.51 63.32 2_ 51 32 3445.9 -31.81 167,93
1]6.85 4 I 49 _871.9_ -2fl.47 67,12 _40.50 63.30 4 49 41 _27].9 -3].80 79.1]
63.]5 21 44 6 4045.92 -2fl.48 175.93 _40.51 6_.32 2_ 51 32 3445.9 -3_.81 167.93
116.85 4 ] 49 2871.93 -28.47 87,12 240.50 63._) 4 49 41 Z271,9 -31.80 79.13
CIFFERENTIAL CORRECTIONS MI0-EOURSE EXECUTION ACCURACY ORBIT CETERMINATION _CCUR4CY
TOE ,8478 TRA .3_05 TC}-|.]]04 BAU ._579 ._T )797.7 51,R 679.4 SC3 198|.4 ST 1_05.7 SR 568.0 55 )686.7
RCE .3684 RRA .1776 RE3 -._365 FJU .19561 RRT .9467 RRF .9_-40 RTF .9546 CRT .9999 CRS -.9933 CST -.9923
roe 9.7279 FRA 7.8_1_ FC-JI._6_ OSP 4697 SC6 |921.B R_Z3 .149_6 R]3 .961_ LSA 3943.2 MSA 162.6 5SA 7._
_0E .9244 BRA ,4_90 BE3 ].35i2 FSP -6518 %1 I910.8 S_2 2>05.8 THA 19.93 ELl 1423.8 EL2 8.3 ALF 23.51
5O8
JPL TM 33-99 EARTH-VENUS RAJECTORtES (VOL 4. 1968-69
LAUNCH 0ATE CEC 12 I968 FLIGHT TII._ 174._ ARRIVAL CA T] JUN 4 1969
OISTANC£ 472.845
LCI. 80.04 VL 27.8|4 GAL 3.92 47L 86.21 HCA
LOP 288.41 VP 37.537 GAP .68 A?P 9].33 TAL
GP -6.10 ZAL 56.44 ZAR t00.04 ETS .20 lie
208.42 .SMA 129.02 £CC .]S680 INC 3.78S7 VI 30.251
158.09 TAP 6.51RCA 108.79 APO 149.26 v2 34.802
159.|_ ETE 198.55 ZAC 104.02 ET( 168.10 CL_-100.09
HELIOCENTRIC CONIC
RL 147.28 LAL -.00
RP 108.69 LAP -I.B0
RE 88.877 GL 29.00
PLANETOCENTRJC CONZC
C3 14.282 VHL 3.779 0LA 37.94 RAL 14.62 RA0 6567.6 VEL 11.648 PTH Z.04 VHP 2.788 0PA -5.11 RAP ]1.4_ ECC 1.2350
LNCH AZHTH LNCH TIME L-I TINE |NJ LAT ]NJ LONG IN] RT ASC _NJ A2_4TH IN] TINE PO CST TIM IN] 2 LAT IN] 2 LONG
63.63 21 49 2 4039.09 -28.26 175.24 241.03 63.57 22 56 21 3439.1 -31.57 167.25
116.37 4 2 0 2878.88 -28.25 87.57 241.02 63.56 4 49 59 2278.9 -31.56 79.58
63.63 21 49 2 4039.09 -26.26 175.24 24J.03 63.57 Z2 56 21 3439.| -31.57 167.25
I16.37 4 2 0 2878.88 -28.25 87.57 24].02 63.56 4 49 59 2278.9 -31.56 79.58
63.63 21 49 2 4039.O9 -28.26 175.24 24|.03 63.57 22 56 21 3439.1 -31.57 167.25
116.37 4 Z 0 2878.88 -28.25 87.57 241.02 63.56 4 49 59 "2278.9 -31.56 79.58
OIFFEf_.NTIAL CCRR_rCTICIN_ MI0-COURS_ E_C_T;CN ACCORA(¢ ORBIT DETERMINATION ACCURAC_
TOE 1.0486 TRA .fl686 TC3-J .5939 BA_J .3064 SGT L_'274.5 `%R 613.! SG3 1933.2 ST 1623.6 SR 527.2 SS 3584.6
ROE .3428 RRA .]524 RC3 -.1866 FAU .19115 RRT .9440 RRF .9463 R'(F .9710 CRT .9993 CRS -.9904 CST -.9948
FOE 9.3575 FRA 7.7629 FC-11.5874 8SP 6127 `%e 2_55.7 _ ._-_590 R]_ .9727 LSA 3967.0 HSA 163.7 SSA 7.6
602 1.4032 8RA .5887 8(3 1.6048 FSP -6414 _I 2347.5 ,_G2 _95.9 TH_ ;4.38 [LI 1706.9 EL_2 19.4 ALF 17.98
LAUNCH 0AT] OEC t2 1968 FLI_T TINE J76.00 ARRIVAL OATE JUN 6 1969
MELIOCENTR]C C.(_NIC O|STANClE 479.10|
RL 147.28 LAL -o00 LQ. 80.04 VL 27.BJ3 GAL 3.9_ AZI. 86.26 _ EI1.58 SNA 129.01 ECC .15740 INC 3.7380 V! 30.251
RP 108.90 LAP -1.96 LOP 291.57 VP 37.531 GaP 1.27 A2'P 93.J9 TAL 157.79 TAP 9.37 REA J08.71APO 149.32 V2 34.797
RE 91.256 GL 28.52 GP -3.44 ZAL 5_.93 ZAP 105.38 ET5 359.6_ ZAE 155.67 ETE ]93.63 ZAC ]01.75 ETC 167.73 (LP-105.45
PLANET(XENTR|C CON|C
C3 14.348 VPR. 3.788
LNOa A2'NTH LNCH TINE
64.05 2] 53 53
115.95 4 2 32
64.05 21 53 53
]J_.95 4 2 32
64.05 21 53 53
OLA 37.67 RAL 15.30 RAO 6567,6 VEL 11.6_ PT_ 2._5 V_P 2.839 OPA -5.42 RAP 9.21 ECC 1.2361
L-| TINE |NJ LAT |NJ _ IN] RT A._K; IN] _TH _NJ TINE PO CST TIM IN] 2 L_T IN] 2 LONG
40_3.83 -2_.05 174.69 _41.67 _3.76 _3 1 7 3433,9 -31.33 166.71
E_86.13 -EB,04 88.0_ 241.66 6_,74 4 50 39 2286.2 -31.32 80.06
4033.85 -_.05 174.69 _41.67 6]÷76 23 I 7 3433.9 -31.33 166.71
2886.15 -L_.04 88.05 _41.66 63.74 4 50 39 2286.2 -31.32 80.06
403_.83 -_1_.05 174._3 24J,67 63,76 23 I 7 3433.9 -31.33 166.71
115.93 4 2 32 28_6.15 -28.04
DIFFERENTZAL CoRRr.CTIONS
TOE 1.237! TRA °7445 TC3-1.8432 BA4J .3546
ROE .3214 RRA .1_ RC3 -.1408 r_.J .11_153
FOE 8.8746 FRA 7.5892 rC-Jl.134_ 8_P 7602
BOg 1.2782 8RA .7536 BE3 1.8463 FSP -6242
88.05 24|.66 63,74 4 50 39 2266.2 -31.32 80,06
MIO-(,O.JR_ £_ECUT!CN ACCURACY ORBIT OETERt4INkTION ACCURACY
SGTZ734.| _ 555.Z S(.3 18_5.4 5T 1919.8 SR 491.7 SS 3462.1
RRT .9'28_ _qr .92i6 RTF .97_3 CRT .9972 ORS -.9567 CST -.9960
2789.9 R23 .0208 RI3 .9797 LSA 3985.7 MS_ 164.7 SSA 8.2
S_J 2782.5 _ 203.2 THA 10.73 ELI 19BI .4 £L2 35.8 ALF 14.33
_LIGHT TINE 178.00 ARRIVAL D_TE JUN 8 1969
OISTANCE 485.336
4.07 *7L 86._0 ._A 214.75 5N_ 128.99 ECC .15821 INC 3.6981 Vl 30.251
1.66 _ZP 93,O4 TAL 157._4 TAP 12.18 RCA 108.58 APO 149.40 V2 34.793
LAUNCH 04TE OEC 12 ]968
H_LIO_._,NTRIC CONIC
RL 147.28 LAL " -.IX| LOL 80.04 VL 27._9 GAL
RP 108.92 L4P -2.11 LOP 294.73 VP 37.525 GAP
RE 93.644 GL 26.06 GP -4.87 ?AL 55.37 ZAP t10.47 ETS 359.23 ZkE 15_._3 ETE 190.23 7AC 99,74 ETC 167.42 CLP-110.55
PLAMET(_ENTRZE CONIC
C3 14.471 VHL 3.804 0LJ 37.42 RAL 16.02 RAO 6367.6 VEL 1].656 PTH 2.05 VHP 2.911 0PJ -5.70 RkP 7.21ECC 1,2382
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCN_ INJ RT ASC INJ A2_4TH INJ TIN_ PO CST TIM INJ 2 LATINJ 2 LONG
64.44 21 58 44 4029.99 -27.82 174.25 242.43 65.89 23 5 54 3430.0 -31.09 166.28
113.36 4 3 27 2893.81 -27.B! 88.55 242.42 63.88 4 fll 40 2293.8 -31.0_ 80.58
64.44 21 58 44 4029.99 -27.82 174.25 242.43 63.89 23 5 54 3430.0 -31.09 166.28
113.56 4 3 27 2893.81 -27.81 88,55 242.42 63.88 4 51 40 2293.8 -31.08 _0.58
64.44 21 58 44 4029.99 -27.82 174.25 242.43 63.89 23 5 _4 345O.0 -31.09 166.28
88.55 242.42 63.88 4 51 40 2293.8 -31.08 80.58
MI0-__3URS_E EXECUTION AECURAC_ ORBIT OETERMIN_TION ACCURACY
`%T 3167.7 _ 506.3 ,%3 1760.9 ST 21_0.3 SR 461.8 SS 3326.3
RRT .9007 RRr ._87 RTF .9839 CRT .9940 (RS -.9821 CST -.9967
SO.8 3207.9 R_3 -.0039 RI3 .9839 LSA 4006.0 HS_ 165.9 SSA 8.7
•%1 32_30.5 _2 217.7 THA 8.23 ELI 2237.9 EL2 49.4 ALF 11.84
115.36 4 3 27 2_93.BI -27.81
OIFFERENTIAL CORRIECTION5
TO[ |.4120 TRA .9173 TC3-2.0718 BAU .40]3
ROE .]O39 RRA .1071 RE3 -.0982 FAU .17559
FOE 8.3_07 FRA 7.34_2 rc-10._044 8SP gO45
_(_[ ].4443 _RA .92_ 8C3 2.0741FSP -5_1_9
L_UNCH 0_TE DEC 12 1968
H[LIC_ENTRiC CONIC
RL 147.28 LAL -.00
RP 108.93 LAP -2,2_
RC 9_.03_ GL 27.58
PLANE TOCENTRIC CONIC
C3 14.649 VHI. 3.827
LNOq A2't4TH LNCH TIME L-| TINE INJ LAT
64,81 LP'Z 3 43 4027.09 -27._8
115.19 4 4 3_ 290"4.15 -27.57
64.81 LP'Z 3 43 4027.09 -27._
II_.19 4 4 36 2902.15 -27.57
64.81 _ 3 43 4027.09 -27.58
115.19 4 4 3_ 29132.15 -27.57
OIFFERENTIAL CORt_ECTION5
TDE 1.5722 TRA 1.0_ TC3-2.2754 _,_J .4456
ROE ,2901 RRA .0874 RC3 -.0393 FAU .16512
FOE 7.7541 rRA 7.O515 FC3-9.7583 8SP 10421
_OE 1.5987 _RA 1.0897 8C3 2.2761FSP -5687
FLIGHT TINE 180.O0 ARRIVAL OATE JUN IO 1969
DISTANCE 491.5_0
LOL 80.04 VL 27.B04-_AL 4.j6 A2'L 86.34 H_ 217.91 SNA 128.95 ECC .15923 INC 3.6642 Vl 30.251
LOP 297.89 VP 37.518 GAP 2.04 AZP 92.89 TAL 157.05 TAP J4.95 RCA 10_.42 APO 149.49 v2 34.789
GP -4,_8 ZAL 54.78 ZAP 115.27 £TS 3_.1_ ZAE 148.97 ET£ 187.80 2_C 98.04 £TC 167.18 CLP-115.3§
OLA 37.19 R_L 16.79 R_0 6_7.6 VIEL 11.663 PTH 2.05 VHP 3.001 0P_ -5.93 RAP 5.51 ECC 1.2411
_NJ _ _NJ RT _SC |NJ A21,1TH IN] TINE PO EST TIM _NJ 2 LAT _NJ 2 LONG
173.88 243.30 64.00 23 10 50 3427.1 -30.84 165.92
89.09 243.29 63.98 4 52 58 2_02.1 -_0.83 81.14
173.88 243.30 64.00 23 IO 50 3427.1 -5O.84 165.92
89.09 243.29 63.98 4 52 58 2302.1 -30,83 81.14
173.88 243.30 64.E_ 23 10 50 3427.1 -30.84 165.92
89.09 243,29 63.98 4 52 58 2302.1 -30,83 _1.14
NI0-_ EXECUTION ACCURACY CRBIT 0ET_RM|NATION _CCUR_(_
SG7 3569.2 SGR 466.5 SG3 1653.2 ST 2432,5 SR 437.1 SS 3181.8
RRT .8627 RRF .8463 RTF .9866 CRT .9898 CRS -.9764 CST -.9972
SG8 3599.5 R23 -.0163 R13 .9865 LSA 4025.4 MSA 167.0 SS_ 9.1
SGI 3591.9 5G2 234.4 THA 6.46 ELI 2470.7 EL2 61.2 ALF 10.09
5O9
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4, 1968-69
LAONCH CAT£ DEC lZ 196P fLIGHT TIM[ 182.00 ARRIVAL CATE JUN 12 |969
HCL[C_ENTR[C CONIC
RL ]47.28 LAL -,00
RP J08,94 LAP -2.59
_C 98.456 GL _7.lO
PLANE TCX_ENTRJC CONIC
C3 14.98! V_L 3.858 CLA
LN(J-I AZNTH LN_H TIN[ LoI TIME INJ L&T
65.17 22 8 55 4025.07 -27._
ll4.83 4 6 I 2911.17 -27.51
65.|7 22 8 53 4025.07 -27.55
I14.83 4 6 i 29l|,17 -27.31
6_.17 22 8 53 _025.07 -27.35
]14.83 4 6 ! 2911.17 -27.31
_XFrER_NT|AL CORRECTIONS
TOE 5.7185 TRA 1.2516 TC5-2.4502 BAU .4875
ROE .2798 RRA .0696 RC3 -.O246 FAU .15_
roe 7,5758 FRA 6.7_ FC3-8.9408 _ I|70|
E_[ l.Tdt0 _RA 1.2555 8(5 2.4504 FSP -5346
01STAN([ 497.745
LC_. 80.04 VL 27.798 GAL 4.27 AZL 86.37 PI(A 22|.07 ._A 128.91 ECC .16045 IN( 3.6347 v5 30.251
LOP _O5.05 VP 57.511 GAP 2.42 AZP 92.74 TAL |56.61 TAP 17.68 RCA IDS.ZZ APO 149.59 vZ 34.7_7
GP -3.95 ZAL 54.14 ZAP 119.76 ETS 358.62 ZAIE IA5.95 ET[ 186.OO ZAC 96.65 [TC 166.99 CLP-II9.B4
_6.97 RAL 17.62 RAC 6567.6 _EL 15.673 PTH 2.05 VHP 3.108 0PA -6.09 RAP 4.J2 [(C 1.2449
INJ _ INJ RT AS( INJ AZIMTH INJ TINE
17_.58 244.28 64.07 23 15,58
89._ 244.28 64.05 4 54"32
173._ 244.28 64.07 23 15 58
89.68 244.28 64.05 4 54 32
173._8 244.28 64.07 25 |5 58
89.68 244.28 64.05 4 54 32
NI0-CO,_ £_ECUTION ACCURA(_
SGT 3e37.1 _ 435_ sG5 1539.9
.BI4B _W .7956 RTr .9882
S_I _JS3.| _ 251.6 THA 5.17









CRT .9847 CR$ -.9699 CST -.997_
LSA 4044.5 HSA 168.2 SSA 9.6
ELl 2678,2 EL2 71.8 ALF 8.84
LA_ _AT£ DEC 12 1968 FLIGHT TIE I_M.00 ARRIVAL DATE JUN 14 59E9
H_LIOCENTRIC CON|C
147.2_ LAL -.00
RP IO8.94 LAP -2.52
RC 5OO._37 GL 26._0
PLAMETO_NTR|C CON_
(3 1_.16_ V_ 3.895
LNCH AZMTH LN(_ TIi,_
65.55 2Z 14 17
1J4.47 4 7 37
65.55 LP'Z |4 17
554.47 4 7 _7
65.55 22 la I?
114.47 4 7 37
0ISTANCE 505.914
LO. 80.04 VL 27.789 GAL 4,40 4ZL 8_._ HC._ L_4.23 _ 1_8.85 ECC .16_B8 IN<: 5.6089 v5 30.251
LOP _4.21VP 37._03 GAP 2.BO A2'P _'Z,59 T_4. |56.14 TAP 20.37 RCA 107.99 APO |49.75 V2 34.7_5
GP -5.57 ZAL 53.45 ZAP |Z).95 ITS 558.41 ZA_ |43.14 ETE 184.65 ZA( 95.57 ETC 166.86 CLP-IE4.O2
OLA 3_.75 RAL I8.49 RAO 6_H_7._ _L J|,_ PTH 2.06 _HP 3.231 DPA -6.l 7 RAP ].O5 ECC 1.249_
L-Z TIN_ IN| L_T |NJ _ ZNJ RT AS( ZNJ A2'NTH IN| TZNE PO (ST TZM _NJ 2 LAT |NJ _ LONG
4023.76 -27.0_ I7_._ 245.37 C_ll.|! 23 2J 21 3423.8 -30.29 165.40
29_1.01 -27.04 gO._3 243,_N_ 64.10 4 56 18 2521 .O -30.28
40_].16 -ET.0_ 17_.._ 245,57 64.11 2] 21 2J 3423.8 -30.29
292!.01 -27.04 gO.33 245.36 64.J0 4 56 1_ 2321.0 -_0.28
40_3.76 -27.05 173.32 245.37 64.JJ _3 2| 21 3423.8 -_O._9
2921.0J o_7.0_ 90.33 245.3_ 64.10 4 56 18 2321.0 -30.28
O IrrERIENTI AL CCRREC TION_
TOE I ._526 TRA | .4163 TC3-2.5900 _t4J .5252
ROE .2730 RRA .0539 RC3 .0062 irma| .|41_5
F_0[ 6.616J rRA 6.4119 FC]-_.O_J 8SP 12857
8OE J .8726 _A 1.4173 _ !.5200 FSP -4_
NIO-C_U_d_E £E(UTION _CC_C_
_GT 427_.Z _ 413.7 $C,3 1427.1
_T .799_ _r ,7382 R_r .98_
4293.Z _3 -.0244 RI3 ,9891







ST 2835.6 SR 402.7 SS 2B90.8
CRT .9788 CRS -.9625 CST -.9976
LSA 4065.8 NSA 169,6 ssA 10.1
_LJ 2862.9 EL2 _1.6 ALF 7,9_
LAUNCH DATE DEC 52 1968 FLIGHT TI_ J86.00 ARRIVAL DATE JUN 16 1969
H[L |OCENTRIC COqlC
RL 543_8 LAL -.00 LCq. _0.0_ VL
RP 508.9_ LAP -_._4 LOP _'07,38 VP
RE J05.240 GL _6.09 GP -5.25 7AL
PLANE T_ENTR IC CONIC
_5 15._10 VHL 3,938 0LA _,53 RAL
LNC_ ATMTH LNCH TiN[ L-I TIME INJ [.AT
65.89 22 19 55 4023.05 -26.75
114,11 4 9 25 2931.76 -26.74
65.89 22 19 55 4023.05 -26.75
1i4.11 4 9 23 2931.76 -26.74
6_.89 22 19 55 4023,05 -_6.75
Jl4.Jl 4 9 23 2951.76 -26.74
DIFFER1ENTIAL CORRIECTION$
TOE 1.97|7 TRA 1.57_4_ TC3-2.70_0 BAU .561!
ROE .2690 RRA .0_ RC3 .0316 FAU .12983
rOE 6.0727 rRA 6.0_LP'_ F¢3-7.2467 85P 13924
BO£ 1.99130 t_ 1.5771 8C3 2.7061 rSP -4620
01STAN(E 510.065
27.780 GAL 4.53 AZL 86.41P_A 227.39 SMA 128.79 ECC .16352 INC 5.5856 vl 30,255
57.495 GAP 3.18 A_P 92.43 TAL 155.62 TAP _.0_ RCA I07.73 APO 149.84 v2 34.784
52.71ZAP 127.85 ET$ 358.25 ZAE 140.59 ETE 183.60 ZAC 94.RO £TC 166.76 CLP-127.go
19.42 RA0 6567.6 VEL 11.700 PTH 2.06 VHP 3.367 OP_ -6.17 RAP Z.Z4 ECC 1,2553
IN| LON_ IN| RT _$4_ IN| A_4TH IN| T]I4_ POCST T|M |NJ 2 LAT |NJ 2 LONG
173.10 246.56 64.14 25 26 59 3423.0 -29.99 565.20
91.05 246.56 64.J3 4 58 15 2331.8 -29.98 83.54
175.10 246.56 64.14 _3 26 59 3425.0 -29.99 565.ZD
91.05 246.56 64.13 4 58 15 2331.8 -29.99 85.14
175.10 246.56 64.14 23 26 59 3423.0 -29.99 165.20
91.03 246.56 64.i3 4 58 15 2331.8 -29.98 83.54
NI0-COL,WS[ EXECUTION ACCURACY ORBIT 0£TEAMIN_TION ACCURAC_
,T_T 457],8 _ 598.7 5_3 1315.7 ST 2994.4 _R 592.0 55 2744.6
K_T .6_94 _ .63_ RTT .989_ CRT ,9723 CRS -.9544 CST -.9977
S(,6 4591.1 R23 -.0253 RJ3 .9897 LSA 4077.2 MSA |7|.J $SA 10.5
_! 4582.5 S_2 284.5 ?HA 3.50 ELl _18.5 EL2 90.9 ALF 7.26
"LAUNCH DATE DEC 12 1968 FLIGHT TINE 1_,00 ARRIVAL OATE JUN 18 1969
H_LZOCENTRI( CONIC 0ISTM_£ 516.191
RL J47.28 LAL -.[30 LOL 80.04 VL 2?.769 GAL 4.69 AZI. 8_.44 HO_ 230.55 _ 128.7! EC( .16557 IN(: 3.5647 Vl 30.255
RP 108.95 LAP -2.75 LOP 310._4 VP 57.486 GAP 5.56 A2'P 9'_.27 TAL !_5.07 TAP 25.62 RCA J07.43 APO 150.(30 V2 54.783
R( I05,643 GL 25.S6 GP -2.9_ 2AL 51.94 ZAP 13|.42 ITS 3_.|3 2AE 138.29 ETE 182.78 ZAC 94.3l ETC 166.69 CLP-13!.49
PLANE TOCENTRI C CONI_
C3 15.9|1 VPR. ].989 OLA 3_._0 RAL 20,40 RAO 6_67.6 VEL |I,7|? PTH 2.0_ VHP _.516 OPA -6.09 RAP I .75 ECC 5.2658
LNO4 ATMTH LN_H TZM[ L-J TIME INJ L_T INJ LCIq_ IN,J RT A,_ INJ A2'MTH JNJ TIME POC$T TIM INJ _ LATINJ 2 LONG
66.27 22 25 _0 4OL_'Z.85 -_.42 172.91 247.85 64.15 2_ 32 53 5422.9 -29.67 165.O4
I|3.73 4 11 16 _43._0 -21L41 91.80 247.85 64.14 5 O _ 2343.5 -29.66 83.93
66.27 22 25 50 402_.85 -_.42 IP'Z.91 247.85 64.15 23 32 53 3422.9 -29.67 165.04
113.73 4 11 16 2943.50 -_.41 91.80 247.85 64.14 5 O 20 2343.5 -29.66 83.93
66.27 22 25 50 4OL_.85 -21L42 t72,91 247.85 64.15 23 32 53 3422.9 -29.67 |65,04
115.7] 4 11 t6 2943.50 -_.41 91.80 247.85 64.14 5 0 _ 2343.5 -29.66 85.93
OIFFE_NTIAL _CTICI_ MIO-COJR_. E}_OJTION ACCURACY CRB[T DETERNINATION ACCURACY
TOE 2.0800 TRA 1 .?_70 TC5-2._9|? BAU .59_H) _T 4_44.8 ._R _JO._ S_3 1210.0 ST 3129.5 SR 385.1 SS _604.4
ROE .2679 /_A .0276 Re3 .0527 FAU .11855 RRT .6393 RRF .6162 RI"F" .9902 CRT .9655 CR5 -.9459 CST -.9978
FOE 5.56?4 FRA 5.7679 FC3-6.4_04 BSP 14910 $_ 49_0._ _3 _.0_ RJ3 ._)Ol LSA 40_6.0 MSA 172.8 5SA 10.9
BOE 2.0972 BRA 1.7372 Be5 2.79LP_ rsP -4278 _| 4851.2 ,_g;2 2_,6 THA 2.96 ELI 3151.6 £L2 99,8 ALF 6,78
510
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69
LAUNCH DATE CEC IZ J968 FLIGHT TIME 190.00 ARRIVAL CAT? JUN Z_ 1969
HEL]OC[NTRIC CONIC 0[STAN([ 522.295
RL 147.28 LAL -,OO LOL 80.04 VL 27.758 GAL 4.86 AZL 86.45 HC4 Z33.72 SMA |28.63 ECC .16744 |NC 3.5456 v] 30.25J
RP |08.95 LAP -?.86 LOP 313.70 VP 37.478 GAP 3.94 AZP 92.10 TAL |54.48 TAP 28._ RCA 107.09 APO }50.17 V? 34.783
RE I08.O45 GL 25.0] GP -2,71ZAL 51.12 ZAP 134,75 ETS 558.05 7AE 156.?3 ET£ 182.12 7AC 94.09 ETC 166.66 CLP-134,82
PLANCTOEENTRIC CONIC
C! J6m375 VHL 4.046 CLA 36.07 RAL 21.42 RAO 6567.7 VEL 11.737 PTH 2.07 VHP ].672 0PA -5.93 RAP 1.48 ECC 1.26gs
LNCH AZMTH LNCH TIN? L-] TII_ IN! LAT ZNJ LONG JNJ RT AS( IN! AZI4TH IN! T]_ PO CST TIM ]NJ 2 LAT JNJ 2 LONC
66.66 22 32 Z 4023.10 -26.07 172,74 249.24 64.14 23 39 6 3423.J -29.53 164.90
1t3.34 4 15 15 ?956.31 -26.06 92.64 249.25 64.13 5 2 3! ?556.3 -29.5! 94.80
66.66 ?2 32 2 4025.10 -26,07 17Z.74 249.24 64.14 23 59 6 5425.l -29.33 J64.90
113.54 4 13 15 _956.31 -E6,O6 92.64 249.25 64,13 5 2 31 ?556.3 -29.31 84.80
66.66 22 32 2 4025.10 -26,07 J72.74 249.24 64.14 23 39 6 3423.1 -?9.33 164.90
|J5.34 4 13 J5 2956.31 -26.O6 92.64 249.23 64.13 5 2 31 2356.3 -29.3! 84.80
OXFFERENTIAL CCRRECTION5 MJD-(CI._SE £)_CUTION ACCL_ACY C_BIT DETE_,fZNATION ACCURACY
TOE ?.1783 TRA 1.8978 7C5-2.8496 BAU .6240 SGT 5087.8 S(_ 386.6 S,(,,,3 1||0.8 ST 3242.4 SR 58|.4 SS 2469.9
ROE .2693 RRA .0111 RC3 ,0695 FAU .10782 ART .5828 RRF .5599 RTR .9903 CRT .9582 CRS -.9373 CST -.997H
F0E 5.10(]9 rRA 5.4703 FC3-5.7007 BSP 15_ S(_ 5J02.4 R_3 -.0"_40 RJ3 .99(]5 LSA 4090.0 NSA J74.8 55A 11.3
BeE E.1949 (3RA 1.8979 BE3 2.8506 FSP -3949 S_I 5092.8 _ 5|5.9 THA 2.55 ELl 5262.9 EL2 J0_,5 ALF 6.44
LAUNCH DATE OEC 12 1968 FLI(_T TIME 192.O0 ARRIVAL CATE JUN 22 _969
H_L]C_ENTR]C CONIC
RL 147.28 LAL -.00
RP 108.94 LAP -2.95
RC ||0.446 GL 24.44
PLANETOCENTR[C CONIC
C5 16.g03 VHL 4.111
LNO't A.1'NTH L,_..t.I TZ,qE
67.07 _ 38 _2
112.93 4 15 16
67.07 22 58 5E
112.93 4 15 16
67.07 22 38 32
112,93 4 15 J6
OIFFERIENTZAL COI_CTr(_N5
7o£ 2.2678 TRA 2.0_
eO£ .2750 RRA .OOB3
FOE 4.6749 FRA 5.J_6
BO[ 2.2841 BRA 2.0608
DISTANCE 528,377
LOt. B0.O4 VL 27.745 GAL 5.04 AZL 66.47 PICA
LCP 316.86 VP 37.469 GAP 4.33 AZP 91.93 TAL
GP -2.49 ZAL SO._7 ZAP 157.84 ET5 357.99 ZAE
DLA 35.8_ RAL Z_.49 RAO 6567.7 V£L








Re3 .08L:_ F_ .09783
R(3-5.OJ07 BSP J66J2
8(:3 2.6837 FSP -_>42
236.88 SNA 128.54 ECC .16973 ]NC 3,5280 v! 30.25J
155.86 TAP 30.73 RCA 106.7_ APO 150.36 v2 54,78a
134.57 ETE 18!.60 7AC 94,1_ ETC 166.65 CLP-137.89
11,759 PTH 2.08 VHP 3.840 0PA -5.69 RAP |.46 ECC !.2782
_NJ _ _NJ RT A,_C ZNJ A5NTH IN! T_t*_ PO CST TZ_ _NJ Z L_T _NJ Z LONG
17_.58 250,72 64.|2 25 45 56 3423_7 -28.95 I64.77
93.55 250.7l 64.|1 5 4 46 Z370.3 -?8.94 85.74
172.58 250.7E 64.12 23 45 56 3423.7 -28.95 164.77
93.55 250.71 64.11 5 4 46 2370.3 -28.94 85,74
172._8 _0.7_ 64.12 _5 45 _6 3425.7 -28.95 164,77
93.55 E50.7! 64.11 5 4 46 2370.3 -2_.94 85.74
MIO-COURSI_ E_qECUTION ACCL_kCY C_B_T OETERI4_NATION ACCURACY
S_T 5506.l SGR 386.8 SG5 1059.1 ST 5335.0 SR 380.6 SS ?342.2
RRT .53_ RK_ .5104 RTF .9903 CRT .9_J10 CRS -.9289 CST -.9978
53_.J _3 -.02_ R13 .9905 LSA 4089.3 _5A J77.0 55A ]1.6
56] fl_lO.J SG2 327.1 TH_ ?.25 ELl 5554.7 EL_ 116.9 ALF 6,20
LAUNCH D}TE DEC J2 J96_ FLJ_HT T]I4_ J94,PO _RJV_L C_TE JUN ?4 J969
HELIOCENTRIC CONIC
RL 147.28 LAL -.OD
RP !0_,94 LAP -3,04
RE 112.844 GL 25.85
PLANE TOCENTRIC CONIC
C3 17.503 VHL 4.IB4
LNCH AZMT_ LNCH T]I_:
67.49 22 45 19
112.51 4 17 19
67.49 22 45 19
]12.51 4 17 19
67.49 22 45 19
112.5! 4 _7 lg
O]FFERIENT|AL CCRR1ECTIONS
TOE 2.5525 TRA 2._0_ TC5-2._CR45 BAU .67_
ROE .2790 RR_ ,DDJ2 RE3 ,D9J_ F_U ,D_J4
r0E 4.2945 FRA 4.9462 FC5-4.3596 B,_ 17286
8OE 2.36_8 BRA 2.2302 8C5 2.8859 FSP -3341
0[STANCE 534.435
LOL 80.04 VL 27.7_1 GAL 5.24 AZL _6.49 HCA 240.04 SMA _28.44 ECC .1722_ ]NC 3.5J17 vl _G.251
LOP 5_0.03 VP 37.461 GAP 4.72 AZP 91.76 TAL 153.20 TAP 33.24 RCA J06.5_ APO 150.57 v? 34.786
GP -?.30 Z_L 49.57 ZAP 140.70 ETS 557.95 Z_E 132.71ETE 18_._8 ZAC 94.36 ETC 166.66 CLP-140.75
DLA 35,58 R_L 25.r_ RAC 6567.7 VEL 11.785 PTH 2.08 VHP 4.029 CPA -5.39 R_P _.66 ECC 1.2_81
L-! TINE IN! LAT IN! LONG IN! RT A_ IN! AZMTH ]NJ TI_ PO CST TIN IN! _ LAT IN! 2 LC_G
4024.73 -25.29 172.45 252.28 64.09 25 52 24 54_4.7 -28,56 |64.67
2985.41 -25.28 94.54 252.28 64.08 5 7 5 2385.4 -28.55 86.76
4024.75 -25.29 172.45 252.2B 64.09 23 52 24 3424.7 -?_.56 !64.67
2985.41 -25.2_ 94.54 2f12.28 64.08 5 T 5 ?385.4 -?_.55 _6.76
4024.73 -25.29 172.45 252.28 64.09 23 5? 24 34?4.7 -28,56 _64.67
2_5.4! -_5.28 94.54 252.28 "64.08 5 7 5 23#5.4 -2_.55 86.76
MI0-COUR_ EXECUTION ACCURACY CR6]T OETEgt4]NATZON ACCURACY
.SGT 5_05.1 Sr_ 389.7 $63 935.6 ST 5413.6 S_ 382.! SS 2224.8
RRT ,4_9 RRIr .47_J RTF .9902 CRT ,944J CR5 -.9_P7 CST -.9979
S_ 55t8.9 R_3 -,0_5 R13 .9901 LSA 4088,5 HSA 179.6 SSA 12.0
S/4| 5508.4 ,S_2 3_.3 THA 2.00 EL| 3432.6 EL? I75,2 ALF 6.04
L_,UNO'I 0ATE OEC 12 196_ FLIGHT TINE 1_,00 ARRIVAL CATE JUN ?6 1969
HELIC_ENTR|C CONIC
RL I47._8 LAL -.00 LOL _O,04 VL
RP 108.93 _AP -3,1Z LOP 323,19 VP
RC 115,259 GL 25.24 GP -2.15 ZAL
PLANETOC_NTR|C CONIC
C3 18.182 VPK. 4.,_4
LNO,4 A214TH LN_H TIME
67.95 22 52 25
_J5,D_ 4 )9 J9
67.95 22 52 25
_12.05 4 19 19
67.95 22 _2 25
112.05 4 J9 19
OIFFERENTIAL CCR_ECTION5
TOE 2.4270 TRA 2.4{_1_ TC5-2._721BAU .69q_6
ROE .2866 RRA -.OO45 RC5 .0976 FkU .07g_7
FOE 3.3421 FRA 4.7|LP'Z FC5-5.7955 8SP 17_4
_)E 2.4459 BRA 2.4(]08 BE5 2.87_18 FSP -_080
0ISTANCE 5A0.467
27.716 GAL 5.46 A2'I.. 86.50 H_ 243.L_ SMA 128.34 ?CO .17503 INC" 5.4963 V| _Kl.251
57.452 GAP 5.11AZP 91.58 TAL |52,51 TAP 55.7! RCA 105.8_ AP_ 150.B1 v? 54.789
48.45 ZAP 145.5_ [TS 357,95 ?AlE |51.23 ETE I_0.85 7AC 94.8! ETC 166.69 CLP-143.4]
DLA 55,52 RAL 24,74 RAD 6567.7 VEL 11.814 PTH 2.09 VHP 4.2L_ OPA -5.03 R_P _.05 ECC !.2992
k-I TIME IN! LAT IN! L._ IN! RT A,_ IN! A_NTH =IN! T_I_ P_ CST TIM ]NJ 2 LAT IN! 2 LONG
40_5.95 -24.86 17_.5J 255.95 64.06 _5 59 51 3425.9 -28.13 164.57
_J._ -24.84 9_._" 2_3._ 64,04 5 9 _J 2401.9 -2_.12 _7._
4025.95 -24.86 172.31 255.95 64.06 25 59 31 3425.9 -_8.J5 164.57
_OOJ.9"Z -24.84 95,62 25].92 64.04 5 9 21 2401.9 -28.12 87.8_
4025.93 -24.B6 J72.51 253;93 64.06 23 59 31 3425.9 :_8.15 164.57
3001.9_ -24.84 95.62 253.92 64.04 5 9 21 2401.9 -28.12 87.88
MID-COURSE [_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
S(,T 5_80.4 SC.,R 394.1 5G3 858.6 ST 3470.9 SR 585.1 SS 2!I0.1
ART .4567 _ .4575 RTF .99OO CRT .9374 CRS -.9129 CST -.9979
SC.8 5694.1R_3 -.0|86 R15 .9899 LSA 4076.1MSA 182.5 SSA 12.3
_! 5685.5 SG2 5_0.4 TH_ 1.82 ELI 5489.7 EL2 153.4 ALF 5.95
511
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69t
LAUNCH 0ATE DEC IZ 1968
PELIOCENTRIC CONIC
RL 147.28 LAL -,00
RP 108.92 LAP -3,19
RC 117.630 GL 22.62
PLAN(_TOCENTRIC CONIC
C3 18.947 VHL 4.353
LNCH AZNTH LNCH TI_
68.41 ZZ 59 49
111.fl8 4 Zl 16
68.42 22 59 49
111.58 4 2! 16
68.42 72 59 49
111.56 4 21 16
FLIGHT TIME 19G.00 ARRIVAL CATE JUN t_ 1969
01STANCE 546.473
LC,L t_].04 VL 27.700 GAL 5.70 AlL _6.52 HCA 246.36 SMA 128.24 EC( .17H05 INC 3.4818 VJ }0.751
LOP 326.36 VP 37.443 GAP 5,5J A?P 91.40 TAL 151.79 TAP 38.15 RCA 105.40 APO J5J.07 v2 34.792
GP -J.98 ZAL 47,49 ZAP 145.84 ETS 357.92 ?AE 129.90 _TE |80.55 ZAC 95.44 ETC 166.73 CLP-145.89
CLA 35.05 RAL 25.91 RA0 6567.8 VEL 11.846 PTH 2.I0 VHP 4.42! 0PA -4.61 RAP 2.61 ECC 1.3118
L-I TIN[ IN| LAT IN| LONG IN| RT ASC IN| A?MTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
4027.40 -24.39 172.18 255.66 64.01 24 6 56 3427.4 -27.68 164.47
11019.78 -24._1 96.78 255.65 64.00 5 11 36 2419.8 -27.67 89.08
4027.40 -24.]9 ;7Z.I8 255.66 64.01 14 6 56 3427,4 -27,68 164.47
3(319.78 -24,]8 96.78 255.65 64.00 5 11 36 2419.8 -27.67 _9,08
4027.40 -24_39 172.18 255.66 64.01 24 6 56 3427,4 -27.68 164.47
3019.78 -24._8 96.78 255.65 64.00 5 11 36 2419._ -27.67 89.08
0IrrERENTIAL CORRECTIONS WIO-COURSE £XECUTIC]N ACCURACY
T0E 2,4969 TRA ?,571B TC3-2,8_J _&U ,7193 SGT 5838,4 SGR _99,5 `%3 788,6
ROE ,2959 RRA -,(X388 RC3 ,100? FAU .071_3 RRT ,4308 _ ,413! RTF ,9897
r0E 3.6261FRA 4.50_1 rC3-3.2_2ff _'_ _8569 SGB 5852.1 _3 -_0166 R13 ,9897
BOE 2.5144 BRA 2.3778 8C3 2,9_ FoP -2_39 ,_| 5841.0 5G2 _0,4 THA 1170
LAUNCH OAT[ OEC 12 lgro_ FL|GHT TII_ 200.00
HELIC_ENTRIC CONIC DISTANCE 552.452
RL I47.28 LAL -.0(3 LOS. 80.04 VL _7._4 GAL _._ A2'L 86._ H_ 249.52 SMA
RP I08.91 LAP -3.25 LOP 329.5} VP 31.4_5 GAP 5.9_ A2'P 91.21 TAL ]51.04 TAP
RC 120.015 GL 2|.98 GP -1.84 ZAL 46.51 7AP 148.16 ETS 357.91 Z/_. 1_8,71 ETE
PLAN_T_ENTRIC CONIC
C3 I9.805 VHL 4,450 OLA 34,77 RAL _7.IJ RAO 6567.8 VEL I|,gS_ PTH 2,1! VHP
LNCH AZMTH LNO4 TINE L-I TIME IN| LAT IN| _ IN| RT ASC IN| A2'NTH IN| TIME
68.93 23 7 31 4029.05 -Z3.90 17_.04 257,46 63.96 24 14 40
111.07 4 23 7 3039.10 -13.88 9_.04 _7.45 63.95 5 13 46
68.93 23 7 31 4029.05 -23.gO 172,04 257.46 63._ 24 14 40
Ill,O? 4 23 7 3039,10 -23.88 98.04 _57.45 63.95 5 13 46
68.93 23 7 31 40"29,_5 -_3,gO 172.04 L_?.46 63.96 24 14 40
111.07 4 23 7 ?Y339.10 -_)._ 98.04 _?.45 63.95 5 13 46
OIFF£_NTIAL CCRRIECTIONS MI0-O0tMtWE E_ECUTICiN ACCt_CY
T0E 2.5619 TRA _.7620 TC3-_,7_58 _0 .7381 `%T 5_80,4 _ 405.5 5_3 725.0
RO[ .3067 RR4 -,0JJ6 R(3 ,]014 F&U _064_4 RRT .4123 RRr ,_H_53 RTF" .9894
FOE 3.3409 FRA 4._(_3 FC_-_'._,_57 BSP 19120 _ 5994'_ R_3 3_0|44 RJ3 .9894
I_£ 2.5802 _RA 2.7621 B(3 2.7877 _SP -_619 `%J 5982.8 `%Z 369.3 THA 1.61
CRBIT CETERMINATION ACCURACY
ST 3514,9 SR 389,6 SS 2_D03.3
CRT .9}|0 CR$ -.9055 CST -.9979
LSA 4060.1MSA 185.6 SSA 12.5
ELI 3533.6 EL2 141,4 ALF 5.90
ARRIVAL CATE JUN _) 1969
128.12 ECC .18134 IN( 3.4679 V| 30.251
40.57 RCA 104.89 _PO 151.36 V? 34.796
180,32 ZAC 96.22 ETC 166.77 CLP-J48.20
4.63_ 0PA -4,J4 RAP 3.33 ECC 1.3259








ST 3545.6 SR 394.9 SS 190?.9
CRT .9249 CRS -.8985 CST -.9979
LSA 4038.8 USA 189,0 SSA 12.7
ELI 3564.4 EL2 149.3 ALF 5.89
LAUNCH 0ATE _[C 12 196S FLIGHT TIME 2(32.00 ARRIVAL CATE JUL _ 1969
HELIC)C[NTRIC CONIC
RL 141.28 LAL -.O0
RP 10_,89 LAP -3,_0
RC 122.394 GL 21.33
PLAN[TOCENTRIC CONIC
C3 2_.268 VHL 4.557 CLA
LN(_ AZMTH LN(H TIME L-I TIui_
69.47 23 i5 31 4_;_.80
1|0.53 4 24 49 30C,0.01
69.47 23 15 3t 40_k]._°-O
1i0.53 4 24 49 ]O60.01
69.47 23 15 31 4030._0
110.53 4 24 49 X}_.O!
OIFFERI[NTIAL CCRRECTIONS
TOE 2.6263 TRA ?.957H TC3-2,7106 _AU .7531
RCE .3189 RRA -.0_29 RE3 .1003 FAU .05778
FCE 3.0895 FRA 4.1402 FC3-Z.4086 85P 19_4I
BOll 2.6456 _RA Z.957_ BC3 2,7125 FSP -2405
OISTANCE 558.402
LOL _3.04 VL 27.667 GAL 6.23 AZL 86.55 H_A 252.69 S_4A 128.01 ICe .18491 INC 3.4546 Vi 30.25i
LOP 332.70 vP 37.426 GAP 6.33 AZP 9J.03 TAL 150.27 TAP 42.96 RCA 104.34 APO 151.67 V2 34.800
GP -1.72 ?AL 45,51 ZAP 150.33 ETS 357.91ZAE 127.64 ETE 1_0.14 ZAC 97.16 £TC 166.81 CLP-|SO.3_
_4.47 RAL 28._2 RA_ 6567.8 VEL 11.9_3 PTH 2.|_ VHP 4.852 OPA -3.62 RAP 4.J8 ECC 1.3418
_NJ LAT IN_ LONG INJ RT A._ INJ A_ATH INJ TIME PO (ST TIN INJ 2 LAT INJ 2 LONG
-23.31 l?I.gO 259.33 63.91 24 22 42 34_0,8 -26.68 J64.28
-23.36 99.40 259.33 63.90 5 15 49 2460.0 -26.67 91.7_
-2_.37 l?i.go 259.33 63191 24 22 42 343(3.8 -26.68 164.2_
-2_.36 99.40 259.33 63,90 5 15 49 2460.0 -26.67 91.7_
-_3.37 171.90 259.33 63.91 24 22 42 3430.t -26.68 164,?_
-2_.36 99.40 259.33 63.90 5 15 49 2460.0 -26.67 91.78
MI0-COURE EY,ECUTION ACCURACY ORBIT CETERMINATION ACCURACY
`%T 6Jll.7 `%R 411.7 `%3 665°0 ST 3569.2 SR 40i.O SS l_I2.O
RRT .4010 RRF ,3871RTF ,9890 CRT ,9192 CRS -.8920 CST -,9979
61_5.5 R'_3 -.Oleo RI3 .9889 LSA 4018.2 MSA 192.7 SSA 12.9
,%1 6113.9 .%_ 377.1 THA I .55 ELI 3588.2 _L2 157.0 ALF 5.91
L_UNC_ DATE 0EC 12 1968 FLIGHT TINE _04.00 ARRIVAL CArE JUL 4 1969
I-_LIOCENTRIC CONIC . 0ISTAN(E 564.3_0
RL 147.28 LAL -.OO LOL 80.04 VL 27.649 GAL 6._3 A?&. 86.56 I._A 255.85 S_A
RP I0_.88 LAP -3.34 LOP 335.87 VP 37.418 GAP 6.76 A_ g0.84 TAL 149.4B TAP
RC 124.766 GL L_.66 GP -J.62 ZAL 44,49 ZAP 15_,3_ [T$ 357._ _AIE 1_6.69 ETE
PLANETOCENTRIC CONIC
C3 21.848 VHL 4.674 OLA 34,16 RAL 29.56 RAO 6367.9 VEL 11.968 PTH 2.13 VHP
LN(H A_TH LNCH TIN_ L-I TIM[ INJ LAT
70,04 23 23 50 4032.69 -2"Z.81
109.96 4 26 _D 3(_8_.50 -_2.80
70.04 23 23 _ ,=032,69 -_2.81
109.96 4 26 20 _082._I0 oL_Z.BO
_ 110.O0 4 35 28 _54,_ -_3.62
110.(30 4 17 48 3iD8.5I o27.00
CIFFERENTIAL CORRECTIONS
TOe 2.6834 TRA 3,|_7 TC3-_,6_83 BAU ._6_2
ROE .3322 RRA -,Oleo RC3 .O97_ CAU ;05182
rOE 2.857! FRA 3,9826 F(3-2.0536 BSP 20010
BOE 2.7039 i_tA 3.1587 BC3 2.6301 FSP -2_24
127,88 ECC ,18878 INC 3,4418 VI 30.25i
45,33 RCA 103.74 APO 152,03 V2 34,805
179.99 ZAC 98,71 £TC 166.86 CLP-152,42
5.083 OPA -3.06 RAP 5.16 ECC 1.3596
INJ LONG INJ RT AS( INJ AZNTH INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG
171.75 261.27 63.85 _4 31 2 3432.7 -26.14 164.17
100.86 _61._7 63.84 5 17 43 2482.5 -26.12 93.28
171.7_ 261.27 63,85 24 31 2 3432.7 -26.14 164.17
100._ 261..27 63.84 5 17 43 2482.5 "26.12 93.28
99.12 _I,TO 64.54 $ 26 23 _4_4.7 -26.84 91.44
10_.46 _60.83 63.15 5 9 37 2508.5 -25.42 94.98
NI0-COLARSi_ [)_CUTICINI ACCURACY ORBIT CETERMINATION ACCURACY
,%T 6225,_ _ 417.7 SG3 6|5.6 ST 3577.2 SR 407.3 SS 1723.6
RRT ,3947 _ ._3 RTF .9886 CRT .9137 CRS -.8_58 CST -.9979
6239,2 R23 -.OJO_ RJ3 .9885 LSA 39_6.7 MSA 196.5 SSA 1Z.9
,%1 62_7,4 ,%_ _q3.6 THA 1.52 ELI 3596.5 EL2 164.6 ALF 5,95
5|2
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69
LAUNCH DATE 0EC IZ 1968 FLIGHT TIME 206.00 ARRIVAL CATE JUL 6 1969
0ISTANEE 570.205
LOL 60.04 VL 27.631GAL 6.85 AZL 66.57 HEA
LOP 339.04 VP 37.410 GAP 7.213 AZP 90.65 TAL
GP ol.52 ZAL 43.4§ ZkP 154.31 [T$ 357.90 Z/14E
159.02 SI4A 127.76 ECC .19298 INC 3.4293 Vl 30.251
148,67 TAP 47.69 RCA 103,10 APO 152,41 V2 34,811
125.BZ ET[ 179.87 ZAC 99.38 ETC 166.90 CLP-154.36
HELIOCENTRIC CONIC
RL 147.28 LAL -.00
RP 108.86 LAP -3.37
RC 127.128 GL 19.98
PLANETC_ENTR]C CON]C
C3 23.037 VHL 4.802 0LA 33.84 RAL 3(].80 RA0 6S67,9 VEL J2.018 PTH 2.13 VHP §.325 0PA -2.47 RAP 6,24 ECC 1.3795
LN(J.I AZMTH LNCH TINE L-I TINE IN| L._T IN| LONG IN| RT A,_ IN| 42147H IN| TIN[ PO CST TIM IN| 2 LAT IN| 2 LONG
70.64 23 32 27 4034,56 -22,22 171.58 263.27 63.80 24 39 42 3434.6 -25.56 164.04
109.36 4 27 38 3106,78 -L_.21 102.44 263.27 63.78 5 19 24 2506.8 -25.55 94.90
70.64 23 32 27 4034.56 o2_.L:_Z 171._ 263.27 63.B0 24 39 42 3434.6 -25.56 164.04
109.36 4 27 38 3106.78 o22.21 102.44 263.27 63.78 5 19 24 2506.B -25,55 94.90
I10.00 5 8 B 2983,04 -25.64 94.53 265.00 66.57 5 57 51 2383.0 -28,58 86.59
110.OO 3 55 3 380630 -18.88 108.33 _1.41 60.96 4 48 29 2606.3 -22,60 101.17
O|FFER1ENTIAL CORR1ECTIONS MI0°COIJRSIE [_CUTION ACCURACY CRS[T OETERNINATION ACCURACY
TOE 2,7382 TR4 3,3702 TC3-2.5334 gAU .7B14 S_T _327.5 ,T_ 423.3 ,%3 568.1 ST 3576.3 SR 413,5 55 1641.4
ROE .3465 RRA -.0116 RC3 .0928 FAU .04638 RRT ,_34 RRF .3829 Rl'r .9881 CRT .9085 CR$ -.8799 CST -.9979
FDE 2.6483 FRA 3.6412 FC3-1.7415 8.T_P 20431 SG6 6341.6 R_3 °.0079 R13 .9881 L,T_ 3951.6 MSA 200.4 SSA 13.0
BOE 2.76OO _A 3.3?03 8C3 2.5351FSP -211358 SGI 6329.7 _ 389.1 THA |.51 ELl 3596.J EL2 171.9 ALr 6,01
LAUNCH O,ITE DEC IZ 1968 FLIGHT TINE _.00 ARRIVAL DATE JUL 8 J969
/4ELIOCENTRIC r._IC OISTANC'E 576.052
__ 147.28 L_L -.OO LOL 80.04 VL 27.612 GAL 7.80 AZL 86.58 I,_ 262.J6 SNA 127.63 ECC .19752 IN(: 3.4170 Vl 30.251
LOP 342,21 VP 37.402 GAP 7.65 A2P 90.47 TAL 147.84 TAP 5(3.02 RCA 102.42 APO 152.84 v2 34.818
GP -1.44 ?N. 42.4J ZAP |56.15 £TS 357,89 ?AlE |25.05 [T£ J79.77 ZAC |00,66 ET( 166.94 CLP-156.19
RP |08.84 LAP °3.39
RC 129.48| GL 19._O
PLANETOCENTRIC CONIC
C3 24.412 _ 4.941
LN04 ATMTH LNrJ4 TIHE
71.29 23 4l 24
108.7| 4 28 38
7|.29 23 41 24
108.7| 4 28
110.00 3 27 57
110.00 3 45 12
OLA 33.51 RAL 32.05 R/_0 6568.0 ViE:L 12.074 PTH 2.16 VHP 5.578 OPA -1 ._4 RAP 7.42 ECC 1.4018
L-I TIN[ INJ LAT INJ LON_ INJ RT ASC INJ AZ14TH INJ TIME PO CST T|M INJ 2 LATINJ 2 LONG
4036._6 -21.60 171.39 265.34 63.74 24 48 41 3436.4 -24.95 163.90
313Z.9',_ o21.59 104.14 2_5.33 63.73 5 80 51 2532.9 -24,94 96,65
40_,38 -21.60 171,3_ _5._4 63.74 24 48 41 3436.4 -24,95 163.90
3132.92 -21,59 104.14 _65.33 63.73 5 20 51 2532.9 -24,94 96.65
2951.32 -26.48 92.45 _61.75 67.55 6 17 6 2351.3 -29.28 84.39
3265.97 -16,87 111.79 262.65 59.82 4 39 36 ,3666.0 -20,75 104.82
O|FFERENTIAL CORt_CTIO_ NIDoCOI_S( [_ECUT_ON ACCURACY ORBIT OETERNINATION ACCURACY
TOE 2.7915 TRA 3,59_N5 TC3-2.4261BAU .7923 _T 641_.1 _ 4_.6 ,T_3 525.1 5T 3568.1 SR 419.6 SS 1565.2
ROE .3618 RRA -.0087 R(3 .0873 FAU ,04134 RRT .39_4 _ .3876 R1T .9877 CRT ,9034 CR5 -.6744 CST -.9979
FOE 2.4608 FR_ 3,7|47 FC3-1.4662 6_ L_806 SC_ 6433.4 923 -.0059 R13 .9877 LS_ 3913.5 NS_ 204.3 SS_ 13.0
8012 2.8148 BR_ 3,5937 _.3 2.4277 F_P -1905 ,%! 6421.4 ,T_2 393.3 THA !.52 EL1 35_.3 EL2 178,9 _LF 6.08
LAUqCH 047[ OEC IZ 1968
HELIOCENTRIC CONIC
RL 147.28 LAL -.00
RP 108.82 LAP °3.39
RC 131.623 GL 18._
PLANETOCENTRIC CONIC
C3 25.933 V'_L 5.092
LN(J.e A?NTH LNCH TII_
71.g8 23 50 42
108.02 4 29 19
71.98 23 50 42
108.02 4 29 19
110.00 5 4_ 42






27.592 GAL 7.57 AZL 86.60 HCA
37.394 GAP 8.12 AZP _,28 TAL
41.35 ZAP 157._ ET$ 357.86 ZAE
0L_ 33.16 R&L








TOE 2.8423 TRA 3.8_5 TC3-Z.3103 BAIl .8015
RDE .3780 RRA -.0044 RC3 .0811 rAU .03875
rOE 2.2911 FRA 3.6011 FC3-1.2268 BSP 21157
80E 2.8675 _R_ 3.8_35 6C3 2,3117 FSP -1766
ARRIVAL _TE JUL lO 1969
LAUNO-I 0ATE DEC 12 1968
Z65.35 S_4_ 127.50 [CO .20245 TNC 3.4050 VI 30.251
146.99 TAP 52.35 RCA 101_69 Also 153.31 V_ 34.825
124.34 ET[ 179.70 ZAC 102.02 [TC 166.97 CLP-157.94
HELIOCENTRIC CONIC
RL 147.28 LAL -.OO
RP 108.79 LAP -3.3_
RC 134.153 GL 17,_0
PLANETOCENTRIC CONIC
C3 27.541 _ 5.257
LN(.H A2'NTH LNCH TINE
72.71 O 4 17
107.29 4 29 _6
72.71 0 4 17
107.29 4 29 36
110.00 5 59 52
110.00 3 33 11
OIFFERIENTIAL_ORIECTIONS
TOE 2.8964 TRA 4.0827
RO_ .3949 RRA .0015
FOE 2.1416 FRA 3._0"_
BOE 2.9232 8RA 4.0827
33.30 RAO 6568.0 VEL 12.137 PTH 2o18 VHP 5,844 OPA -1.18 RAP 8,69 ECE 1,4268
IN| LONG |NJ RT AS_ IN| AZl4_H IN| TII_ PO (ST T_N |NJ 2 LAT IN| 2 LONG
171.17 267.45 63.69 24 58 0 3438.0 -24.31 163.72
105.97 267.44 63.68 5 22 0 2561.1 -24.30 98.52
171.17 267.45 6_.69 24 58 0 3438.0 -24.31 163.72
105.97 267.44 63.68 5 22 0 2561.1 -24.30 98.52
91_01 270.42 68.24 6 33 32 2329.6 -29.74 82,87
J14,71 2_.0B 58.96 4 33 42 2717.4 -19.09 107,88
NI0-COUR,_ EXECUTION ACCURACY ORBIT 0ETERNIN_TION ACCURACY
SGT 6500.4 SGR 433,2 S_3 485.9 ST 3552,1 5R 425.3 SS 1493.9
RRT .40_10 RRF ._957 RTT ._873 CRT ,6984 CR$ -,8691 CST -.9980
,%8 6514.8 R_3 °.0040 R13 .9_73 L$4 3871.2 HS_ 208.3 SS_ 13,0
SGI 6_O_.7 SG2 396.4 THA 1.54 ELI 3572.6 £L2 185.7 _LF 6.16
FLI_'IT TINg 212,00 ARRIVAL 0ATE JUL 12 1969
0ISTM_IE 587.623
LCI. BO.O4 VL 27,572 GAL 7.95 AZi. 86.61HO_ 268.52 SN_ 127.37 £CC .20778 II_ 3.3930 Vl 30,251
LOP 348.56 VP 37.387 GAP 8.60 ATP 90.09 YAh 146.14 TAP 54.66 R¢A 100.90 JPO 153.83 V2 34,833
GP -1.30 7AL 40.29 ZAP 1_9.56 ETS 357.62 Z_ 123.70 ETE 179.65 ?_C 103.45 ETC 166.99 CLP-159,60
OL_ 32.80 RAL 34.54 RA0 6368.1 VI[L 12.807 PTH 2.19 _ 6.123 OP_ -,50 RAP 10.02 ECC I .4549
L-| T_I,I[ |NJ L/_T _NJ LONG IN| RT A_ _NJ _,ITH IN| TIME PC) C$T T|M JNJ 2 LAT IN| 2 LONG
_O39.38 -80.Z6 170.91 Z69.62 63.64 I 11 _ 3439,4 -23.63 163.51
319|,35 °80.25 107'94 _9,6! 63.63 5 _ 47 2591,4 -23.62 100.53
4039.38 -20.L_ i1'0.91 _69.62 63.64 III 36 3439.4 -23.63 163.5J
319|.35 -20.25 107.94 _9.61 63.63 5 22 47 2591.4 -23.62 100.53
2913.51 -27.44 89.93 273.08 68,76 6 48 26 2313.5 -30.07 81.73
3365.21 -13.39 117,38 _$5._ 58,25 4 29 16 2765.2 -17.49 110.67
NIO-_OUA_J_ E_CUTION ACCURACY ORBIT DETER_TN_TION _CCUR_CV
TC3-2.IBJJ BJU ._5 SGT 6576.0 SGR 437._ SG3 4_.7 ST 3534.1SR 430.4 55 1429.B
RC3 .0746 r_J .03234 RRT ,41_, _ .,tO74 RTT" .9869 CRT .8936 (R$ -.8642 (ST -,9980
FC3-1.0119 BSP 21389 S(_ 6590.5 R_3 -.0021 R13 .9869 LSk 38_0.7 MSk 212.0 SS_ 13.0
_C3 2.1824 F,_ -1630 _l_l 6578.5 S_ 3_1_.2 THA J .5_ ELI 3555,0 EL2 192.0 ALF 6._5
513
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH CATE CEC JZ 1968 rLICA"IT TIE Zi4.00 ARRIVAL CA T[ JUL I4 1969
HELIOCENTRIC CCNIC CISTANCE 593.337
RL 147.28 LAL -.DO LOL 80.04 VL 27.552 GAL 8.39 AZL 86.62 H(rA 271.69 S_A 127.23 ECC .21355 INC 3.381! VI 30.251
RP |08.77 LAP -3.38 LOP 35|.73 VP 37.380 GaP 9.11 AZP 89.90 TAL 145.28 TAP 56.97 RCA 100.06 APO J54.40 VZ 34.84!
R( 136.471 GL J7.20 GP -1.23 ZAL 39.24 ZAP 161.16 ETS 357.77 ZAE J2].J2 [TE 179.61 ZAC 104.96 ETC J66.99 CLP-16J.20
PLAN_.TOCENTRIC CC_NIC
C_ 29._61 WL 5.437 CLA 32.43 R_L 35.78 RA0 6568.2 VEL 12.Z86 PTH Z.2! VHP 6.417 DP4 .Zl RAP 11.43 ECC 1.4865
LNCH 47MTH LNCH TIHE L-I TIME IN| LAT IN| LCNG IN| RT AS( IN| AZMTH IN| TIN([ PO CST TIM IN| 2 LAT IN| 2 LONG
73.49 0 14 20 4040.29 -|9.54 |70.60 271.8] 6].59 I ZJ 40 34.40.3 -22.93 163.14
106,51 4 29 25 322],99 =19.53 110.06 271.82 6].58 5 2] 9 2624.0 -22.92 102.70
73.49 0 14 20 4040.29 -19.54 170.60 271.8] 63.59 | 21 40 3440.3 -ZZ.9] |63.24
106.51 4 29 25 ]22].99 -19.5] ZiO.06 271.82 6].58 5 2] 9 2624.0 -22.92 102.70
110.OO 6 14 1 2901 .ZZ -27.74 89.10 275.74 69.17 7 2 22 2_01.2 -30.31 80.85
110.00 ] 28 54 3411.06 -1|.74 119.90 267.28 57.66 4 _5 45 2811.| -15.92 113.29
MIC-COURSE EXECUTICIN ACCURACY ORBIT 0ETERMINATION ACCURACY
._T 66_8._ _ 440.9 S_3 418.1 ST ]$06,3 5R 434.6 55 1368._
RRT .425] RRF .4207 RTF .9_63 CRT .8888 CRS -.8592 CST -.998!
._ 665].5 R'Z] -.0005 R|] .9865 LSA 3782.6 MSA 215.7 s54 lZ.9
S_I 6641.5 SGZ ]96.g THA 1.62 ELI 3527.6 EL_ |98.0 ALF 6.31
FLIGHT TIE _|6.00 ARRIVAL CATE JUL 16 1969
_IFFERENTIAL C(_CTICIN$
TOE 2.9460 TRA 4,]474 TC]-2.0514 8AU .8112
RO( .4124 RR_ .0089 RC] .0677 FAU .02847
FOE 2.OO_0 FRA 5.4|19 FC] -.8]_6 BSP 2|684
BCE 2.9747 ORA 4.3474 BC] 2.05_5 FSP -|5|5
LAUNCH OATE 0EC 12 |9(>8
F(LIOCENTRIC CONIC OISTANCE 598.995
RL 147.28 LAL -.(90 LCt. 80.04 VL 27.532 GAL 8.85 ATL 86.63 HCA 274.86 ._A 1_7.09 ECC .2J982 [NC 3.369! V| _0._51
RP J08.74 LAP -].36 LOP ]54.91 VP ]7.]?3 GAP 9.64 AZP 89.71 TAL 144.41 TAP 59.28 RCA 99.15 APO 155.03 v2 34.850
RC 1_.775 GL 16.49 GP -I.18 ZAL ]8.19 Z_P 16_.7! ET5 557.69 7AE 122.58 ETE 179.58 Z4C 106.52 ETC 166.99 CLP-J62.75
PLANETOCENTRIC CONIC
C] 31.726 VHL §.6]] 0LA 3_.0_ RAL ]7.00 RAO 6_68.3 VIEL
LNO_ AZMTH LI_HTINE L-I TIN_ IN| L_T _N_ LON_ _NJ
74.3] 0 24 47 4040.67 "18.79
J05.67 4 28 44 ]259X79 "|d178
74.3] O 24 47 4040.67 -18.79
105.67 4 28 44 ]259.09 -18.78
_IO.DO 6 2i 24 Z_9i.8_ _2_._6
J|O,DO ] 2S 17 _4_._t -JO.Oe
OIFFEI_.NTIAL CCIRR_CTIONS
TDE 2.9960 TRA 4.6287 TC]-1.9i69 BAU .8114
ROE .4}05 RRA .0179 RC_ .0607 FAU .02489
r0£ 1.8781FRA 5.331] FC3 -.679] B,_o 21951
BOE 3.0267 8R4 4.6287 _C] 1.9178 FSP -1409
LAUNCH 0ATE CEC 12 196_
HELIOC[NTRIC CONIC
RL |47._8 LAL -.00 LC_ 80.04 VL 27._11 GAL
RP 108.7] LAP :3.32 LOP ]58.09 VP ]7.]67 6AP
12.37] PTH 2._] VHP 6.728 CPA .93 RAP 12.89 ECC 1.522!
RT ASC IN| AZHTH IN| TIME PO CrST TIM IN| 2 LAT IN| 2 LON_
|7_.2_ 274.09 63.56 l 32 8 3440.7 -2_.19 162.9_
112._4 274.08 63.55 5 23 ] 2659.1 -22.18 105.03
170._4 274.09 6].§6 I 32 8 3440.7 -22.19 ]62.92
112.34 274.08 6"3.55 fl 2] 3 2659.I -22.18 105.03
88.47 278.42 69.48 7 1556 2291.9 -_0.49 t_._9
|LP'_.3_ LP_8.99 57.17 4 22 53 2855.9 -14.35 115.81
HI0-COURE EX£CUTiON ACC_ACY ORBIT 0ETERMINATION ACCURACY
S_T 6693.8 _ 443.8 _] _8.§ ST 3474.0 SR 438.0 SS 1311.)
RRT .4397 RRF .4lEO RTF .986_ CRT .8841 CRS -.8546 CST -.998_
6708.5 R_] .0010 RJ] .9862 LSA 3732.6 MSA 2J9.1 SSA 12.7
$_| 6696.6 SG2 398.4 THA 1.68 EL| 3495.6 EL2 203.4 ALF 6.38
FLIGHT TII,I£ 21_.00 ARRIVAL CATE JUL 18 1969
OISTANC[ E_]4.5_0
9.35 AZL 86.64 H(A 278.04 SNA 126.95 ECC .22662 INC 3.3570 VI 30.251
10.20 AZP 89.53 TAL 143.54 TAP 61,58 RCA 98.18 APO 155.7_ V2 34,860
RC 141.067 GL 15.78 6P -1.13 2AL 37.14 TAP 164.20 ETS
PLAN_TOCENTRIC CON|C
C3 34.170 VHL _.846 CLA 31.65 RAL 38.21RAO 656_.3 VEL 12.472 PTH 2.26 VHP 7.057 CPA 1.67 RAP 14.4_ ECC 1.5624
LNCH A_HTH LNCH TII_ L-I TIM_ IN| LAT IN| LONG IN| RT 4S4_ IN| 4294TH IN| Till| PO CST TIM IN| 2 LAY IN| 2 LONG
75.24 0 35 44 4040.|7 -|8.0| |69.79 276.39 6].53 I 43 4 3440.2 -21.42 162.51
_04.76 4 27 24 ]297.01 -IS.DO 114.81 276.38 63.52 5 22 21 2697.0 -21.41 107.54
75.24 0 35 44 4040.17 -18.01 169.79 276.39 63.53 | 43 4 3440.2 -21.42 162.52
104.76 4 27 24 3297.01 -18,DO |14.81 276.]8 6].52 5 22 21 2697.0 -21.41 107.54
1|0.00 6 40 11 2884.98 -28.1] 88.00 281.1] 69.72 7 28 |6 _285.0 -30.62 79,69
110.00 3 22 8 ]500.19 -8.45 124.70 270.76 56.75 4 _0 28 2900.2 -12.76 118.27
C[FFEF_.NTIAL CCRRECTION$ MI0-COU_$E EX£CUTION aCCURACY ORBIT 0ETERMINATION aCCURACY
TOE 3.0468 TRA 4.9285 TC]-1.7782 8AU .8127 S_T 6741.1 _ 445.9 S_3 361.4 ST 3438.1SR 440.3 SS 1258.9
ROE ,449| RRA .0_6 RC3 .0539 rAu .02156 RRT '4559RRF'$_I RTF .9859 CRT .8794 CRS=-.85OO CST -.9982
FOE 1.7655 FRA 3.2(_7 FC] -._462 BSP 22186 _ 67fl5.9 R_] .002] RJ] .9859 LSA 3681.0 MSA 222._ SSA 12.6
_OE 3.0797 BRA 4.9286 BC3 | .7790 F_P -| 311 S_I 6744.2 _2 ]_,7 THA | .7] ELI 3459.9 ELZ _8.3 ALF 6.4 5
]57.57 7AE 122.08 ETE 179.57 7AC 108.14 ETC 166.96 CLP-164._4
LAUNCH OATE OEC 12 1968 FLIGHT TIM| 220.00 ARRIVAL CA TE JUL 20 |969
H£LIOCENTRIC CONIC
RL 147.28 LAL -.DO
RP 108.68 LaP -].28
RC 143.]44 GL 1_,07
PLANETOCENTRIC CON|C
C] 36.939 VHL 6.078
LNCH A_HTH LN(H TIM[
76.21 0 47 15
103,79 4 25 21
76.21 0 47 15
103.79 A 25 21
110.00 6 52 28
110.00 ] 19 18
01STANCE 610.|14
LOL 80.04 VL 27.42(3 G_L 9.89 ATL 86.66 H_A 281.21 SHA 126.81 ECC .23402 INC 5.]447 VI ]'_._5J
LOP 1.27 VP 37._61 G_P |0.79 A2"P 89.]5 TAL 142.68 TaP 63.90 RCA 97.|4 APO 156.49 V2 34.870
GP -|.08 2AL 36.11ZAP 165.64 ETS ]57.42 7_ 121.62 ETE |79.57 7AC 109._] ETC 166.92 CLP-165.68
OLA ]1.24 RAL ]9.40 RA0 6568,4 V[L 12.582 PTH 2.28 VHP 7.406 ;PA 2.42 RAP 15.96
L-I TIM[ IN| LAT IN| LCNG IN| RT AS( IN| AZMTH IN| T|M[ PO CST TIM IN| Z LAT
40_8.flJ -17.20 169.24 278.72 63.51 1 54 34 3438.5 -Z[1.62
]]_.02 -17.19 117.49 _78.71 6].50 5 20 59 2738.0 -Z0.61
40_8.51 -17.2_ 169.24 278.72 63.51 [ 54 34 3438.5 -20,62
]3_,02 -17.19 117.49 278.71 6].50 5 20 59 2738.0 -20.61
2880.18 -28.24 87,67 283.86 69.88 7 40 29 2280.2 "30.71
]544.]5 -6.79 127.05 272.58 56.42 4 18 22 2944.3 -11.16
OIFFERENTIAL CORRECTIONS
TOE 3.0992 TRA 5.2486 TC3-1.6369 8AU .80_7
RCE .4682 RRA .04|1 RC3 .0474 FAU .01845
F0E 1.6641 FRA _.1994 FC3 o.4324 BSP 22]88
B0E 3.|344 8RA 5.2488 8C3 1.6376 F]P -|22|
NID-COIARSI[ EW_CUTION ACCURACY
._T 6781.4 SGR 447.4 S_] 336.6
RRT .4737 _ .4715 RTF .9857
6796.2 R"Z] .0034 RI] .9857










ST 3399.1SR 441.$ 55 1210.9
CRT .8748 CRS -.8458 CST -.9983
LSA 3628.] MSA 2_4.8 SSA 12.4
EL] ]421.| EL2 212.6 ALF 6,51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4 1968-69 ,
LAUNC_ CAT? CE[ 13 I_68 FLIGHT Till[ 7_._0 _RRiV_L CAT[ F[_ ?! 1969
H[LIO(ENTRIC Cc__II(
RL 147.26 LAL -._0
RP 107.4@ LAP 2.47
RC 7_._71 CL 3.7|
PLANIETOCENTRIC CF.ANIC
C_ 252.9_] VHL J5,_04 9.97 RAL
LNCH ATMTH LNCH TIME
90.00 5 33 46
90.00 20 3 41
100.OO 70 2
I[",O.OO ZJ 21J 6
llO.OO 8 19 78
110.00 ?Z 17 9
CIFFERENT[AL CCIQRECTIONS
TC£ -.7541. TRA-1.6916 TC3 -.I116 gAU .31}04
RCE-I.1244 RRA .5244 RC3 -.0143 FAU .01_26
FCE .3635 FRA .694B FC3 -.0420 65@ ?4_
eC£ 1.3539 _A 1.9648 Be3 .1125 FSP -EO
CISTANCE 134.707
L¢¢ _I.05 VL 17.313 G4L 22.68 AZL 86.31 MCA 41.9_ ._A
LOP 122.97 VP 31.094 GJP -45.26 AZP 87.26 TAL |70.63 T4P
GP .3S Z4L 64,45 ZAP 3J.23 ET$ 179.86 ZAE 137.55 ET£
8_.37 [CC .7?656 INC 3.6_89 Vl 30.25_
21?.60 RCA ?4.15 APC, 157.49 V? 35.256
]8@.48 ZAC 69.44 ETC 164.?! CLP 31.?3
CLA 13.91RA0 6571,5 VEL 19.345 PTH 3.10 VHP 25.790 CPA -l?.77 RAP 337.22 ?CO 5.1626
L-I [II4E tNJ LAT [NJ LONG INJ RT A_ INJ A_4TH INJ T[14E PC) CST TIN INJ 2 LAT [NJ 2 LONG
• 381.47 -27.41 102.32 2_O.61 82.61 6 25 8 2481.5 -28,15 93.73
5096.72 24.54 226.10 270.88 75.42 21 28 38 4496.7 22.30 718.15
2803.24 _79.07 8_.10 280.0_ 82.71 7 46 46 2L_O3.2 -29.77 7_.37
4850.18 26,16 Z07,50 270.4J 75,00 ?_ 40 56 4250.2 23.@4 199.47
2554.67 -33.54 63._ 281.5! 82.96 9 2 3 1954,7 -34.15 94.69
4671.52 30.50 192.57 269.04 73.75 23 35 1 4071.5 27.97 I_4.29
MIC-CCUR,SE EXECUTION ACClJRACY ORBIT CETER_WINATION ACCURACY
S_T 824.3 $GR 450.5 S(,3 77.3 ST 342.2 SR 409.2 55 337._
RRT -.0178 RRF .O1_6 RTF -.6314 CRT .700_ CRS .2844 CST .9905
S6B 939.4 _3 .00_4 RJ3 .6314 LS_ 590.0 MSA 224.2 SSA J3._
S_I 824.4 5_ 450.4 THA 179.L_ EL! 493.5 £L2 _02.4 ALF 52.19
LAUNCH C4TE GEC 13 196B FLIGHT TIE 77.00 ARRIVAL CATE F[_ 73 1969
HI_LIC_ENTRIC CONIC
RL 147.26 LAL -.00
RP 107.48 LAP 2.59
RE 73.439 GL 4,03
PLANE TO_ENTRIC CONIC
C3 ?_0.B54 VHt. 1_.194
LNCH 47MTH LN_H TIME L-I TIME INJ LAT
90.00 5 31 32 3094.7_ -17.Z9
90.00 20 14 13 5058.26 23.86
lO0.O0 6 58 15 2815.07 -28.97
lO0.O0 21 30 I_ 4813.16 _5.48
110,00 B 18 40 2563.40 -33.46
llO.OO 22 Z6 16 46_7.59 29.82
_IFFERENTIAL CO_CTIONS
TOE -.76_8 TRA-I.91_I_ TC3 -.121_ BAU .37_8
R0£-1.0870 RRA ._017 RE3 -.0161 FAU .01_34
FOE .3788 FRA .721_ FC_ -.046_ 8SP 2355
BOE 1.3285 BRA 1.9777 BE3 .1211 rS_ -6}
CISTANCE 140.470
LOL 81.05 VL |8.04_ GAL 21.68 AZL 86.34 H(.A 45.23 5MA 89.86 ECC .69919 INC 3.6561 v! 30.254
LOP 126.22 VP 31.507 GAP -43.19 AZP 87.4_ TAL 169.79 TAP _15.0l RCA 77.0] APO 152.69 V2 3S.25_
GP .36 ZAL 63.22 2_P 29.70 ETS |_O.01 ?_ I]7.80 ET£ 18_.98 ZAE 71,10 ET( 164.46 CLP ?9.70
OL_ J0.75 RAL 14.95 R_O 657|.3 Vl_L 18.766 PTH 3.06 VHP 24.t_02 CPA -12.1_ RAP 338.86 EC( 4.7993
]NJ LONG |NJ RT ASC INJ AZ)4TH INJ TIN? PO CST TIM INJ _ LAT INJ 2 LC_C
10_._7 _Bl._ _2.14 6 23 7 2494.7 -18.10 94.70
223.49 270.76 74.26 Zl 3#I 32 4458.3 21.47 ?15.63
82.96 281.)2 82.27 7 45 lO 2_15,1 -29.73 74.24
_04._ _70.25 7_._ 22 50 2_ 4213.2 23.02 197.03
64.55 28Z.0_ 82.57 9 L 24 1963.4 -34.13 55.37
190.16 _68.76 72.47 23 43 33 4_37.6 27.14 I@2.O0
NI0-OOUR_d_ EW_CUTION A(CURACY ORBIT CETE_MINATION ACCURACY
,T_,T 869.0 _ 455.9 S(,} 29.5 ST 362.@ 5R 414.0 SS 354.?
RRT -.0140 _ .0104 RTF -.6503 CRT .7015 CRS .7856 CST .9905
981._ _3 .0021 RI3 .6503 LSA 61_.5 MSA 230.4 SSA 14.0
_J 869.0 ._._ 455.4 THAl 79.42 ELI 50@ o6 EL2 ?I0.4 ALF 50.34
LAUNCH 0ATE C£C 13 1968 FLIGHT TIWE 74.00 ARRIVAL CATE FEB 25 1969
i
HELIOCENTRIC CONIC 01STANCE 146.336
RL 147.26 LAL -.OO LCL _1.O5 VL 18.72_ GAL 20.7} AZL 86.37 PiCA 4@.47 SMA 91.4| ICE .67218 IN( 3.6267 Vl 30._54
RP IO7.48 L4P 2.71 LOP 129.47 VP ]1.90} GAP -4|.23 AZP _7.59 TAL 16_'96 TAP 217.4} REA 29.97 APO 152.85 V? 35.259
RE 71.378 GL 4.38 GP ,37 7AL 62.04 lAP 28.19 ETS 180.1_ ZAE 138.13 ETE ;89.51 7AC 7?.78 ETC 164.70 CLP 28.19
PLAMET(XENTRI( CONIC
C3 210.81_ VHL 14.519 CLA 11.53 RAL 15.94 RA0 6571.2 VEL 18.224 PTH 3.02 VHP 23,848 CPA -11,45 RAP 340.5! ECC 4.4694
LNCH A/MTH LN_H TIME L-I TIME INJ L_T INJ LONG INJ RT A_C INJ ATMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LON6
90.00 5 29 5 3107.19 -27.17 104.17 281.39 81.71 6 L_0 52 2507.2 -28.04 95.6i
90.00 20 24 33 5019.29 23.12 220.88 270.57 73.17 21 48 13 4419.3 ?0.59 213.11
IO0.O0 6 56 15 2826.O6 -28.86 85.77 281.66 81.86 7 43 21 2226.1 -29.69 15.O6
lO0.O0 21 40 4 4775.66 _4.75 20_.42 _70.02 72.67 _ 59 40 4175,7 _2.14 194.59
II0.00 8 17 41 2571.26 -33.39 65.I6 282.40 82.22 9 0 32 197i,3 -34.11 55.99
110.00 22 35 @ 4603.22 29.10 1@7,75 268.43 71.21 _3 51 51 4003.2 26.25 179.72
CIFFERENTIAL CORRECTIONS MID-COUR_ EXECUTION ACCURACY CRBIT 0ETE_MINATION ACCURACY
TOE -.7654 TRA-I.9_ TC3 -.1272 BAU .3621 5GT 909.9 Sf_ 459.9 _3 37.0 ST ]81.3 SR 41@.2 SS 370.3
RCE-1.0496 RRA .4788 RC3 -.0JEtO FAU .01247 RRT -.0|i9 RR_ .0085 RTr -.6689 CRT .7003 CRS .7_65 CST .9902
FOE .3916 FRA .7470 FC3 -.0512 BSP 2494 _ 1019.5 I_3 ,00_ RI3 .6689 LSA 633.6 MSA 236.2 5SA 14.3
OOE 1.2991 ORA 1.9825 BC3 .1285 FSP -7D ._I 910.0 SG2 459.8 THA 179.54 ELI 522.3 EL2 217.9 ALF 40.76
LALIN_H CA T? 0EC 13 I_8 FLIGHT TIM[ 76.00 ARRIVAL CAT? FEB 27 1969
HELIC(ENTRIC CONIC DISTANCE 152.]O0
_. 147.26 LAL -.00 LOL 81,05 VL 19.362 G_L 19.82 AZL 86.40 HCA _I.72 SMA 92.97 ECC .64563 INC 3.6002 Vl 30.254
RP 107.4_ L_P 2._3 LOP 132.72 VP 3_.2_! GAP -39.36 4ZP B7.71 T_L 168.14 TAP 219._6 RCA 32,94 APO 152.99 V2 35.259
RC 69,241 GL 4.7_ GP .38 ZAL 60.92 ZAP 26.?0 ET$ I80.35 ZAE |_t8.57 ETE 190.08 ZAC 74.48 ETC 164.92 (LP 26.70
PLAN_TO(ENTRIC CONIC
C3 192.602 VIaL 13.878 DLA I2.29 RAL 16.87 R_0 6571.0 VEL I7.7|8 PTH 2.98 VHP _2.927 0PA -10.79 RAP 342.17 ECC 4.1697
LNCH AZMTH LNCH TIME L-J TIME INJ L_T INJ LONG INJ RT A._W_ |NJ AS'MTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG
90.00 5 _6 26 3118.89 -27.06 105.O0 _Bl.6I 81.31 6 18 _5 2518.9 -27.98 96.46
90.00 _ 34 41 4979.77 L_.3I 218.L_6 270.32 72.10 21 57 41 4379.8 19.66 210.59
100.00 6 54 4 28]6.26 -28.76 84.51 281.90 81.48 7 41 _ 2236.3 -29.64 75._1
IOO.OO 21 49 44 4737.63 23.95 199.87 269.74 71,56 23 B 42 4137.6 21.21 192.15
110.00 8 16 31 2578.28 -3J.3_ 65.69 282.68 81.9! 8 59 29 1978.3 -34.0@ 56.53
110.00 22 43 47 4568._ 28.31 I85.34 268.05 69.99 23 59 55 3968.4 25.32 177.44
OIFFERENTIAL CORRECTIONS MID-OC_WE EXECUTION ACCURACY ORBIT 0£TERNINATION ACCURACY
TOE -.7678 TRA-1.9346 TC3 -.1345 BAU .3501 SGT 95_.9 5GR 463.5 SC,3 34.6 ST 400.9 SR 421.9 SS 386.8
RDE-I.OI23 RRA .4558 RC3 -.0L_=0I FAU .01L_'63 RRT -.0094 RRF .006_ RTF -.6867 CRT .6995 CRS .7876 CST .9899
F_E .4089 FRA .7733 re3 -.0568 BSP 2628 SC_ 10_9.6 R23 .I_L_ RI3 .6867 LSA 655.6 MSA 241.7 SSA 14.5
BOE 1.2706 BRA 1.9876 BC3 .1360 r._ ° -76 ._| 952.9 _(12 463.5 THA 179.66 ELI 536.7 EL_ 225.2 ALF 47.O9
515
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69J
LAUNCH CATE CEC 13 1968 FLIGHT TIE 78.00 ARRIVAL CAT? MAR l 1929
H[LIO(:[NTRIC CONIC
RL J47.26 LAL -.DO LOL 8|.O5 VL
RP ]07.48 LAP Z,93 LOP 135.97 VP
RC 67.184 GL 5.09 GP .39 ZAL
PLAf_[TOCENTRIC CONIC
C3 176.036 VHL ]3.268
LN_H AZMTH LN_H T|M_
90.00 5 23 33
90.00 20 44
100.00 6 51 40
I00.00 21 59 12
110.00 8 15 9
110.00 22 52 13
OIFFERENT[AL CORRECTIONS
TOE -,7684 TRA-1,9425 T(3 -.1412 BAU ,3365
ROE -.9751 RRA .4329 R(3 -,0224 FAU .01282
FOE .4245 FRA .7999 FC3 -.0630 8SP 28_
B0E 1.2415 BRA 1,9902 BE3 .1430 FSP -84
CISTANE£ 158.355
19.959 GAL 18.95 AZL 86.4? HCA 54.97 5HA 94.52 E(( .61964 INC 3.5760 V] 30._54
32.643 GAP -37.59 AZP 87.95 TAL 167,3A TAP 222.31RCA 35.95 APO 153.09 V? 35,258
59.85 ?AP ?5,23 £TS 180,53 2AE 139.11ETE 190.68 ?AC 76.19 ETC 165.]4 CLP 25.23
CLA 13.04 RAL 17.76 RA0 6570.9 VEL 17.244 PTH ?.94 VHP ?2.037 OPA -J0.tl RAP 343.84 EC( 3.897]
L-| T|ME INJ LAT INJ LONG INJ RT AS_ INJ AZlATH INJ TIN(: _ CST TIN INJ 2 LAT INJ ? LONG
3129.85 -26.94 105.78 281.71 B0,93 6 15 43 25?9.9 -27.92 97.25
4939.65 21.45 215.63 ?70.02 71.06 22 6 58 4339.7 18.67 208.O7
2845.69 -28.66 85,19 ?8?.0? 81.13 7 39 5 2?45,7 -29.59 76.51
4699.05 23.10 197.32 ?69.40 70.48 23 17 31 4099.0 20.?? 189.71
?584.47 -]3.27 66.17 282.83 81.63 8 58 13 1984.5 -3A,06 57.02
4533.03 27.46 182.94 267.61 68.79 24 7 46 3933.0 ?A.33 175.17
NIC-COJRSE EXECUTION ACCURACY OR_If CETEE_WINATION AccuRAcY
SGT 996,0 SGR 4_.5 5G3 37.4 ST A20.7 5R 425.0 S5 403.7
RRT -,001_ _ ,00_ RTF -.7040 CRT .6985 (RS .7887 (ST .9895
1099.8 R23 .0025 R13 .7040 LSA 677.8 HSA 246,8 SSA J4.6
•_1 _,0 ,f_2 4_,5 THA 179.26 ELI 551.1 EL2 232.2 ALF 45.42
LAUNCH DATE Or( 13 1968 FLIGHT TIN? 80.00 ARRIVAL CATE NAR 3 ]969
HIELI_ENTRIC CONIC OI$TM_[ 164,495
RL 147.26 LAL -.(30 LEN. 81.05 VL _.319 GAL 18.12 AZL _.45 HCA 56.22 ,T_4A 96.07 ECC .59429 INC 3.5536 VJ 30.254
RP 107.48 LAP 3,0? LOP 139,22 VP 32.986 GAP -35,9! AZP 88.13 TAL |66.56 TAP 224.78 RCA 31;.98 APO 153.17 V2 35.257
RE 65.159 GL 5,47 GP .41 2AL 58.84 2AP 23.78 [TS |80.73 IAE ! 39.76 ET[ 191.32 ?AC 77.93 ETC 165.34 CLP 23.7_
PLANETOCENTRIC CONIC
C3 160.957 _ 12.687 OLA 13.78 RAL 18.59 RAO 6570.7 VlEL 16,801 PTH 2.9(} VHP 21.177 OPA -9.42 RAP 345.52 ECC 3.6489
LNCH A/NTH LNCH Title L-I TIM[ INJ LAT [NJ LO_ |NJ RT AS( |NJ ATMTH INJ TIE PO CST TiN INJ 2 LAT INJ Z LONG
90.00 5 20 26 3j40.14 -26.83
90.oo 20 54 24 4898.90 ZO.53
100.00 6 49 £ 2854.39 -28,57
1OO.00 22 B 29 4659.88 _,18
110.00 8 13 34 _589.87 -33.21
110.00 23 0 L_ 4497.17 26.55
DIFFERENTIAL CORRECTIONS
TOE -.7718 TRA-1.9521 TO3 -.|484 BAU .32_
-,9_81 RRA .4|00 RC3 -,02A8 FAU.OI30_
FD£ .4410 FRA .8273 FC3 -.0700 BSP 2956
_E 1.2147 BRA 1.9947 BC3 .1505 F,$P -92
106.52 281.70 80.58 6 I? 46
213,00 269.67 70.05 22 16 3
85.82 282.03 ,'_,0.81 7 36 36
194,77 269.0_ 69.43 ?3 26 9
66.58 282.e7 BJ.AO 8 56 4A
180.54 _67.J3 67.64 74 15 23
NI0-COURSIE: EXECUTION ACCURAC_
SG7 IOA2.7 _ 468.8 SG3 40.5
RRT -.0034 _ .0007 RTF -,7204
•_ 1143.Z R_3 ,0024 R13 .7204








ST 442.4 SR 4_7.5 SS 4_1._
CRT .6984 CRS ,7900 CST .9893
LSA 70|.8 MSA _51.4 55A 14.8
ELI 567.0 EL2 238.7 ALF 43.59
LAUNCH DATE CEC 13 ]968
HEL IO_ENTRIC CONIC
RL ]47,76 LAL -.00
RP 107.49 LAP 3.10
RE 63,173 GL 5.86
PLAN[ TOCENTR_C CONIC
C3 J47,270 VHL 12.133
LNCH A;_NTH LN_H TIN(:
90.00 5 17 3
90.00 Z1 4 1
1(30.00 6 46 10
100.00 22 17 35
110.O0 8 1! 47
110.00 23 B 27
FLIGHT TIME: 82.00 MAR 5 1969
0ISTANCE 170.714
LOL 81.05 VL 21.044 GAL 17.33 AZL 86.47 HCA 6l .46 SNA 97.61 ECC .5696] Vl 30,254
LOP 142,47 VP 33.313 GAP -34.29 AlP 88.31 TAL 165.80 TAP 2_7.27 RCA 42.01 V_ 35.254
GP .42 ZAL 57.89 ZAP 22.35 ET5 180.94 Z_E 140.52 ETE 192.01 7_C 79.68 CLP 22.34
CLA 14.50 RAL 19.37 RAO 6570.6 VEL 16.387 PTH ?,86 VHP 20.345 _PA -8.7! RAP 34i.2] ECC 3.42?9
LoI TIN[: INJ LAT _NJ LONG |NJ RT AS( INJ A_,ITH INJ TI_ PO CST TIM INJ 2 LAT INJ _ LONG
3149.78 -26.7? 107,20 281,58 80.26 6 9 33 2549,8 -27.79 9_.70
4857.48 19.54 210.36 269.27 69.09 ?2 24 58 4Z_7.5 16.52 202,99
2862.40 -28.48 86.40 281.92 _0.52 7 33 52 2262.4 -29.50 77.74
46L_O.I0 71.21 192.2'_ 268.58 68.43 73 34 35 4020.1 18.09 184,HI
?594.50 -33.16 66.93 28_.80 81,19 8 55 2 1994.5 -34.02 57,80





;IFFEI_NTI_L CORRECTIONS MI0-COLMSE EXECUTION ACCURACY
TOE -.7732 7RA-1.9584 TC3 -.!548 BAU .3095 SGT 1089.5 _ 470.3 ,_,3 43.8
ROE -.9012 RRA .3872 R(3 -.0274 FAU .01326 _T -,I_ _ -,0027 RTF -.7363
r0E ,4579 FRA .855| re3 -.0780 B,T_ 3149 S,Ge 1186.7 R23 .0027 R|3 .7363
80E ! .!875 BRA I ,9963 BC3 .[572 FSP -tO2 5GI 1089.5 5{,2 470.3 THA 180,00
L;U_EH 0_TE OE( I3 1968 FLIGHT TINE 84.00
H_LIOC[NTRIC CONIC DISTANCE |77,005
RL 147.26 LAL -.00 LCt. 81.05 VL 21.535 GAL 16,57 AA'L 86,49 HEA 64.71 5_A
RP 107.50 LAP 3,18 U3P 145,72 VP 33,622 GAP -32.76 AZP 88,50 TAL 165.07 TAP
RE 61.231GL 6,26 GP ,44 2AL 57.00 2AP _0.92 ET$ 181.17 2AE 141.39 ETE
PLANETO(:ENTR[( CONIC
C3 134.700 V_ 11.606 0LA 15.2_ RAL L=O.I0 RAD 6_70.4 EL |6.O01 PTH ?.8_ VHP
LNCH A_ATH LN(H TIME L-I TINE INJ LAT INJ LON_ INJ RT AS( INJ A_MTH INJ T|HE
90.00 5 13 25 3158.86 -26.61 107,84 _81.3fl 79.95 6 6 3
90.00 21 13 _ 4815,37 18.50 _:_37.'_ 2_8.8_ 68.17 22 33 44
100.O0 6 43 3 2869.78 -28,40 86.93 281.70 80,25 7 _O 53
100.00 22 26 31 4579.68 20.18 189.66 268,09 67,46 23 42 51
110.00 8 9 47 2_9_,41 -33.12 67.2_ _82.61 81,02 8 53 5
110.00 23 16 17 4423.8? 24.56 175.77 266.02 65.45 24 30 0
OIFFERENTIAL CORRECTIONS MIO-COUR,gW[ EX_CUTICIN AC(URACY
T0[ -.7748 TRA-1.963_ TC3 -.1608 8AU .2947 SeT 1137.8 _ 471,1 SG3 47.3
ROE -.8647 RRA .3647 RC3 -,0303 FAU .01353 RRT .0039 _ -.0065 RTF -.7515
r0E .47fl3 FRA .8836 FC3 -.O870 BSP 3355 $4;8 1231.5 W'Z3 -.00_0 RJ3 -.7515
B0E 1.1610 BRA 1.9969 _C3 .1636 FSP -|i2 5GI 1137.9 5(.,2 471.1 THA ,1]
ORBIT DETERMINATION ACCURACY
ST 464.3 SR 429.3 S5 439.Z
CRT .6982 CRS .7915 EST .9890
LSA 726,2 HSA 255.5 SSA 15.O
ELI 583,1 EL? 244.7 ALF 41.80
ARkIVAL DATE MAR 7 J969
99.|4 ECC .54568 IN(: 3,5131 Vl 3(3.254
229.78 RCA A5.04 APO 153.24 V2 35.251
192.75 7AC 8J.A4 ETC 165.70 CLP 2:'0.9_
19.539 CPA -7.98 RAP 348.90 ECC 3._16_








ST 487.J SR 430.5 55 457.9
CRT .6983 CRS .7937 CST .9887
LSA 751.6 MSA 259.1 5SA lS.I
ELI 600.0 EL2 ?50.2 ALF 39.98
516
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH CATE DEC 13 1968
HELIOCENTRIC CONIC
RL I47.Z6 LAL -.00
RP 107.5I LAP 3.24
RC 59.338 GL 6.67
PLANETOCENTRIC CONIC
C3 123.186 VHL II.I03
LN_ AZHTH LN(H TIN?
9O.OO 5 9 ?9
90.00 Zl Z? 47
IO0.O0 6 39 40
JOO.PO ?2 35 I7
110.OO 8 7 33
110.00 ?3 ?3 54
FLIGHT TIME 86.00 ARRIVAL CATE MAR 9 1969
OISTANCE I83.365
LC_. 81.05 VL ?I.995 GAL 15.83 AZL 86.51 HCA
LOP I48,98 VP 33,915 GAP -31.?8 A?P 88.69 TAL
GP .46 ZAL 56.I6 ZAP I9.51 ETS 181.42 ZAE
67.96 SMA 100.65 ECC .S??5I JNC 3.4944 VI 30.Z54
164.35 TAP 737.3J RCA 48,06 APO I53,?3 V? 35.Z48
142.39 ETE 193.56 ?AC 83.?I [TC 165.85 CLP 19.50
CLA I5.93 RAL 20.78 RAO 6570.3 VEL 15.640 PTH 2.78 VHP J8.760 DPA -7.24 RAP 350.59 ECC 3.0290
L-I TIME INJ LAT INJ LONG INJ RT A$_ INJ AZMTH INJ TIME PO C$T TIM INJ ? LA T INJ 2 LONG
3167.44 -76.51 108.45 781.01 79.66 6 2 16 2567.4 -27.67 99.98
4772.§4 17.39 205.06 268.32 67.30 22 42 L_] 417?.5 14.17 197.87
?876.59 -78132 87.42 781.38 80.01 7 27 37 2276.6 -29.4I 78.79
4538.61 19.08 187.10 267.56 66.55 ?3 50 56 3938.6 15.75 I79.90
26OI.65 -33.09 67.48 787.31 80.88 8 50 54 2001.6 -33.99 58.35
4386.32 23.48 173.40 265.40 64.41 ?4 37 0 3786.3 19.84 166.15
OIFFER1ENTIAL CORRECTIONS
TOE -.7795 TRA-1.9697 TC3 -.I673 BAU .2811
ROE -.8785 RRA .3474 RE3 -.0332 FAU .01362
FOE .4945 rRA .9137 FC3 -.0971 85@ 3498
BOE 1.1375 BRA 1.999"Z BC3 .I705 FSP -|22
MIC-COUR,¢£ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
5GT II90.4 5GR 471.? SG3 51.? ST 512,3 SR 431.1 SS 477.4
RRT .0092 RRF -.0111RTF -.7657 CRT .6996 CRS .7957 CST .9886
S_ 1250.2 R23 -.0028 RI3 -.7657 LSA 779.3 MSA 261.9 5SA 15.3
5¢,1 I190.4 SG2 471.J THA .75 ELI 619.1 EL? 754.9 ALF 38.03
LAUNEH OAT? OEC 13 I968 FLIG_7 TIME 88.00 ARRIVAL OATE MAR 11 1969
HELIOCENTRIC CONIC
RL |47.26 LAL -.OO
RP I07.57 LAP 3.?9
RC 57.501 GL 7.10
PLAN[TOCENTRIC'CONIC
C3 117.877 VHL 10.674
LNCH A$"MTH LNCH TIME
gO.OO 5 5 15
go.oO 21 31 59
100.00 6 36 I
100.00 22 43 54
110.00 8 5 4
I10.00 73 31 _0
01STANCE 189.786
LOL 81.05 VL 22.426 GAL 15.J3 AZL 86.52
LOP 152.?3 VP 34.191 GAP -29,87 AZP 88.88 TAL
GP .48 ?AL 55.36 ZAP 18.11ETS 181.69 ZAE
71._ ,94A 102.13 ECC .50014 INC 3.4767 VJ 30.754
163.67 TAP 234.H7 RCA 51.05 APO 153.71 V? 35.243
143.51ETE 194.44 7AC 84.99 ETC 166.O0 CLP 18.10
OLA 16.64 RAL 21.40 RAD 6570.I VEL 15.304 PTH 2,74 VHP I8.006 0PA -6.50
L-I TIME INJ LAT INJ LON_ INJ RT AS_ INJ AZNTH INJ TIME t:_ CST TIM
3175.59 -26.41 109.03 280.56 79.39 5 58 1! 2575.6
4728.96 16,23 202.39 267.77 66.47 22 50 48 4179.0
2882.9(] -28.24 87.88 280.94 79.78 7 24 4 2282.9
4496.88 17.93 184.54 266.98 65.68 23 58 51 3896.9
2604.26 -33.06 67.67 281.90 80.76 8 48 28 2004.3
4348.29 LP'Z.34 171.03 264.74 63.43 ?4 43 49 3748.3
RAP 357.79 ECC 2.8577








TOE -.7820 TRA-I .9720 TC3 -.1723 BAU .2658
ROE -.7927 R_A .3205 RC3 -.03£4 FAU .0J4|6
FOE .514J FRA .gA3A FC3 -.1086 BS,P 3706
8OE 1,1135 _A 1.9979 8C3 .1761 FSP -134
MIO-COUR,_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
`%T 1242.6 _R 470.4 SG3 55.5 ST 537.5 SR 430.9 SS 497.6
RRT .0J44 RK_ -.0162 RTF -.7795 CRT .7008 CRS .7973 CST .9884
S(18 1328.6 R23 -.0031 R13 -.7795 LSA 807.5 MSA 264.2 SSA 15.4
•%I 1242.6 ,%2 470.4 THA .36 EL! 638.4 EL? 258.8 ALF 36.18
LAUNCH DATE 0EC 13 1968 FLIGHT TIME 90.00 ARRIVAL CATE MAR 13 1969
HELIOCENTRIC CONIC
RL 147.26 LAL -.00
RP 107.54 LAP 3.33
RC 55.726 GL 7.54
PLANE TO(ENTRIC CONIC
C3 103.384 VHL 10.168
LNCH AZMTH LNCH TIME
9O.OO 5 0 42
90.00 ?I 41 4
100.00 6 37 4
IOO.O0 22 52 23
110.O0 8 2 ?1
IIO.OO 23 38 36
0ISTANCE 196.262
LOL 81.05 VL 27.830 GAL 14.46 AZL 86.54 HCA 74.45 SMA I03.58 ECC .47H59 INC 3.4596 Vl 30.254
LOP 155.48 VP 34.45? GAP -28.5? AZP 89.07 TAL 163.01 TAP 237.46 RCA 54.01 APO 153.16 V2 35.238
GP .50 ZAL 54.66 ZAP 16.71 ETS 182.0J ZAE 144.77 ETE 195.42 ZAC 86.78 ETC 166.12 CLP 16,71
0LA 17.33 RAL 21.97 RAO 6570.0 VEL 14.99J PTH 2.70 VHP 17.276 0PA -5,74 RAP 353.9_ ECC Z.7014
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ _ LAT INJ 2 LONG
3183.40 -76.31 I09.58 280.00 79.13 5 53 46 2583,4 -27.54 101.I3
4684.63 I5,00 199,71 267.18 65,70 22 59 8 4084.6 11.60 i92.69
2888.77 -78.17 88.Z(] 280.40 79.57 7 20 13 7288._ -29.32 79.6_
4454.49 16.72 181.97 266.36 64.86 24 6 3_ 3854.5 13.20 174.95
2606,30 -33.04 67,83 781.38 B0.68 _ 45 47 2006.3 -33.97 58.7?
4309.73 21.15 I6_.(_q 264.04 62.50 24 50 25 3709.7 17.30 161 .67
CIFFERENTIAL CORR[CTIONS MID-COUR._ EXECUTION ACCURACY
TOE -.7850 TRA-].9730 TC3 -.1767 BAU .2503 SGT 1296.6 ,%R 46_1.9 S(,3 60.1
ROE -.7574 RRA .7990 RC3 -.0398 FAU .01454 RRT .0203 _ -.0218 RTF -.7927
FOE .5350 FRA .9746 FC3 -.1217 BSP 3913 S/.,B 1378.8 R_3 -.0033 RI3 -.7927
BOE I .0909 BRA I .9955 BC3 .1811 FSP -147 `%1 1296.7 `%2 468,8 THA ,48
LAUNCH OAT? DEC 13 19_ FLIGHT TIME 92,O0
/_LIOCENTRIC CONIC 01STANCE 202.790
RL 147.26 LAL -.OO LOL 81.05 VL ?3.L_B GAL J3.81 AZL 86.56 HCA 77.69 SHA J05.01 ECC ,45787
RP 107.56 LAP 3.36 LOP 158.72 VP 34.698 GAP -27.22 A$'P 89.27 TAL 162.39 TAP ?40.08 RCA 56.93
RC 54.021 GL 7.99 GP .52 ?AL 54.00 lAP 15,32 ETS 182.36 ZAE 146.16 ETE 196.50 ZAC 88.57
PLANETCEENTRIC CONIC
C3 94.726 VHL 9.733 0LA 18.02 RAL 22.48 RAO 6569.8 VEL I4.699 PTH 2.66 VHP 16.569 OPA -4.97
LNCH AS'HTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH ]NJ TIME PO CST TIM
90.00 4 55 49 3190.98 -26.21 110.11 279.34 78.88 5 49 0 7591,0
90.00 ?1 50 3 463_.53 13.72 197.0"Z 266.56 64.99 23 7 23 4039.5
100.00 6 27 49 2894.30 -28.10 88.69 279.75 79.37 7 16 3 2294.3
1_.O0 ?3 0 44 4411.45 15.46 179.40 265.70 64.09 24 14 16 3611.4
110.OO 7 59 23 2607.85 -33.02 67.95 2_0.76 80.61 8 4? 50 2007.8
110,OO ?3 45 40 4270,67 19.90 166.33 263.31 61.62 ?4 56 51 3670.7
DIFFERENTIAL CORRECTIONS MIO-COUR.S_ EXECUTION ACCURACY
TOE -.7883 TRA-1.9721 TC3 -.IB01 8AU .2346 `%T 1352.3 SC,R 466.6 `%3 65.1
ROE -.7727 RRA .2778 RC3 -.0433 FAU .01496 RRT .0269 RRF .0282 RTF -.8052
FOE .557I FRA I .OO70 FC3 -.1367 8SP 4131 ,%6 I430.5 R23 -.0036 R13 -.805_
BOE J .0694 BRA J .9916 BE3 ,1857 FSP -161 S(,I |352.3 S(,2 464_.4 THA .60
ORBIT OETERMINATION ACCURACY
ST 563.8 SR 430.1SS 518.6
CRT .7024 CRS .7997 CST .98_2
LSA 837.2 MSA 265.9 SSA 15.5
ELI 659.0 EL2 261.9 ALF 34.34
ARRIVAL CATE MAR 15 I969
INC 3.143l Vl _I.754
APO 153109 V2 35.232
ETC I66,74 CLP 15.32
RAP 355,68 ECC 2.5589








ST 591.3 SR 4?8.6 SS 540.6
CRT .7047 CRS ,8074 CST .9880
LSA 868.4 M5A 266.8 SSA 15.7
EL1 6_0.8 EL2 264.1 ALF 32.54
517
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,
LAUNCH 0AI:E DEC 13 1968 FLIGHT TZI_ 94.00 ARRIVAL CATE MAR 17 1969
HELIOCENTRIC CONIC 0ISTANCE 209.362
RL 147.26 LAL -.00 LOC 81 .05 VL 23.561 GAL 13.19 AZL 86.57 PICA 60.93 $144 106.40 [CC .43798 INC 3.4269 V! 30.H54
RP ' 107".58 LAP 3.58 LC_ J61.97 VP 34.929 GAP -25.97 AZP 89.46 TAL 161.80 TAP 242.73 RCA 59.80 APO 155.01 v2 }5.226
RC 52.393 GL 8.46 GP .§5 HAL 53.40 HAP 13.94 ETS 182.78 HAg 147.69 ETE 197.72 ZAC 90.36 ETC 166.35 CLP 13.93
PLANE TOCENTRI C COIql C
C3 86.831 VHL 9.318 DLA 18.69 RAL 22.94 RA0 6569.7 ','EL 14.428 PTH 2.62 VHP 15.884 OPA -4.19 RAP 357.37 ECE 2.4:290
LN(PI AZMTH LN4_H T]14_ L-] TINE |NJ LAT ]NJ LOMG _NJ RT AS( INJ A2_4TH INJ TIME PO CST T_H INJ 2 LAT ]NJ H LONG
90.00 4 50 34 3196.43 -26.11 110.63 278.58 78.64 5 43 53 2§98.4 -27.42 102.21
90.00 21 58 57 4593.67 12.38 194.31 265.69 64.33 23 15 31 3993.7 8.83 187.44
100.00 6 23 15 2899.58 -28.04 89.07 279.01 79.18 7 11 35 2299.6 -29.24 80.48
10(3.O0 23 8 58 4]67.75 14.15 176.82 265.00 63.39 24 21 46 3767.8 10.46 169.97
110.00 7 56 8 2608.96 -33.01 68.03 280.04 B0.56 8 39 37 2009.0 -33.96 58.92
110.00 23 52 34 4231.13 18,61. |64,00 26_54_ 6().77 25 3 5 3631.1 14.57 157.20
01FFERENTIAL CCRR[CTIC_NS NIO-COUR._. EXECUTION ACCURACY OR0|T 0ETERM|NATION ACCUR/_Cv
TOE -.7919 TRA-1.9693 TC3 -.|824 8AU .2186 S6T J409.5 S6R 463.4 $63 70.3 ST 619.9 SR 426.4 55 563.7
ROE -.6886 RRA .2572 RC3 -.0469 FAU .01§43 RRT .0344 RRf" -.0334 RTF -.8171 CRT .7075 CRS .8055 CST .9879
FOE .5808 FRA 1.O406 FC3 -.1539 8SP 4355 _ 1483.? R_3 _.0039 RJ3 -.817! LSA 901.2 N$A 267.0 SSA 15,8
t_E 1.0494 BRA |.91J60 8(3 .|883 FSP -177 5(,1 1409.6 SG2 463.1 THA .73 ELi 704.0 EL2 265.3 ALF 30.78
LAUNCH OATE OEC 13 1968 FLIQ4T TINE 96.00 ARRIVAL 0ATE MAR 19 1969
HELIC_ENTRIC CONIC OISTANC£ 215.978
RL 147.26 LAL -.00 LCI.. 81.05 VL 23.892 GAL |2.59 AZL 86.59 HCA 84.18 SMA 107.76 ECC .41893 INC 3.411! Vl 30.254
RP 107.60 LAP _.]9 LCP 165.22 VP 35.146 GAP -24.77 A.?P 89.65 TAL 161.24 TAP 245.42 RCA 62.62 APO 152.90 V2 33.219
RE 50.852 GL 8.94 GP .58 HAL 52.86 ZAP 12.36 ETS 183.27 ZAE 149.36 ET£ |99.09 7AC 92.15 ETC 166.41 CLP 12.54
PLANCTOCENTRIC CONIC
C3 79.F33 V14L 8._'_4 OLA 19.38 RAL 23.35 RAO 65_.6 VlEL 14.|77 PTH 2.58 VHP |5.221 0PA -3.41 RAP 359.06 ECC 2.3JO6
LNC/4 AZ_4TH LNCH TIHE L-I TIHC INJ LAT |NJ LONG INJ RT ASC _NJ A_TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 4 44 57 3_.88 -26.01 111.|6 277.72 78.39 § 38 23 2605.9 -27.35 102.74
90.00 _ 7 48 4347.02 10.99 |91.59 265._9 63.74 23 23 35 3947.0 7.38 184.78
100.OO 6 |8 21 2904.70 -27.97 89.44 278.16 79.00 7 6 46 2304.7 -29.20 80.85
1/30.00 23 17 3 4323.44 12.78 174.24 264.27 62.75 24 29 9 3723.4 9.03 167.46
110.OO ? 52 38 2rd_9.73 -33.00 68.09 279._ 80.53 8 36 7 2009.7 -33.95 58.98
110,(30 0 3 14 4191.17 17.26 181.68 261.74 60.03 I 13 5 3591.2 13.15 154.98
OIFFER_NTIAL COR1R_CTICNS M_D-COURE EXECUTION ACCURACY CRB|T 0£TER_INATIC)N ACCURACY
TOE -.7985 TRA-|,_7} T(3 -.|846 BAU .2038 5GT 1470.9 SGR 459.5 SG3 76.5 ST 65! .3 SR 423,5 55 58R.2
ROE -.6552 RRA .2370 RC3 -.0_O7 _AU .01594 RRT .0437 RI_ -.0438 RI"F -.82_ CRT .7116 CR$ .8089 CST .BBO
FOg ._067 FRA 1.0760 FC3 -.1733 BSP 4518 8_ 1_41.0 I_3 -.0037 RI3 -.8281 LSA 937.2 HSA 266.3 SSA 13.9
BOg 1.0329 _R_ J .98J4 BC3 .1914 FSP -194 .%1 1471.1 ._2 459.1 THA .87 EL_ 730.2 EL2 265.4 ALF 29.02
LAUNCH OATE OEC 13 !968 FLIGHT T[_E_ 98.00 ARRIVAL OATE HAR 21 _969
HEL|O_ENTR|C CC_IC
RL 147.26 LAL -.00
RP 107.62 LAP 3._9
RE 49.405 GL 9.44
PL_N[TOCENTRIC CONIC
C3 73.071 VHL B.548
LNCH AHNTH LNCH TINE
90.00 4 38 55
90.00 22 16 36
100.00 6 13 6
100.00 23 25 7
110.00 7 484_1
ll0.OO 0 9 47
0ISTANCE 222.624
LOL 81.05 VL 24.202 GAL 12.01 AZL 86.60 PEA 87.42 S_4A 109.08 ECC .40072 TNC 3.3954 Vl 30.254
LOP 168.47 VP 35.349 GAP -23.61 AHP 89.85 TAL 160.72 TAP 246.!3 RCA 65.37 APO 152,79 v2 35.211
GP .61 HAL 52.37 HAP 11.17 ETS I83.87 2_£ 151.17 EYE 200.67 2AC 93,94 ETC 166,47 CLP 11.t6
OLA 20.03 RAL








TOE -._O35 TRA-l.961J TC3 -.1844 BAU .1879
ROE -.6226 RRA .2174 RC3 -.0545 FAU .01651
roe .6342 rRA J.J|HB FC3 -.|956 BSP 4740
_OE 1.0165 8RA 1.9731 8C3 .1923 tSP -212
L_UNCH 0ATE 0EC 13 196_
HEL|OCENTRIC CONIC
RL 147.26 LAL -.00 LCL 81.05 VL
RP IO7.65 LAP 3.38 LCP 171.71 VP
RE 48.064 GL 9.95 GP .63 HAL
PLANETOCENTRIC CONIC
C3 67.092 VHL 8.19| OLA 20.68 RAL
LNO4 A2"NTH LN(:H TIl,_ L-| T|NE _fNJ LAT
90.00 4 32 28 3LP21.29 -25.80
gO.00 _ 25 24 4451.41 8.06
I00.00 6 7 29 29|4.90 -27.84
I00.00 23 33 4 4233.02 9.91
110.00 7 44 47 2610.31 -32.9_
1i0,(30 0 16 1| 4|10.18 14.45
0IrFERI[NTIAL CORRECTIONS
TOE -.8082 TRA-|.9524 TC3 -.|82| 8AU .17|5
ROE -.5908 _A .1_3 RC3 -.O584 tAU .01716
FoE .6638 FRA 1.1313 FC3 -.L_I4 8SP 4974
8oE 1.oo|1 _A |._S B¢_ .1912 rs_ -233
23.69 RA0 6369.4 VEL 13.944 PTH 2.54 VHP 14.579 0PA -2.62 RAP .74 ECC 2.2026
_NJ LONG INJ RT ASC |NJ AI_4TH JNJ TII4_ PO (ST T|M |NJ 2 LAT _NJ 2 LONG
111.68 276.78 78.15 5 32 29 2613.5 -27.28 103.H9
188.86 264.47 63.22 23 31 36 3899,6 5.88 182.10
89.80 277.23 78.82 7 I 36 2309.8 -29.16 81.H?
i71.65 263.51 62.17 24 36 25 3678.5 7.55 164.94
6_.13 278.31 80,50 8 32 21 20!0.2 -33.95 59.02
159.37 260.9! 59.32 1 18 58 3550.8 11.69 152.77
_I0-(OU_S_ EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY
SGT 1531.9 _ 454.8 SG3 83.0 ST 682,P SR 4]9.9 SS 613.9
RRT .0533 _ -.0529 R1T -.8387 CRT .7158 CRS .8125 CST .9880
1598.0 R_3 -.0039 R13 -.8387 LSA 974,2 HS4 264.9 SSA 16.0
$61 1532.1 $62 454.1 THA .99 ELI 756.7 EL2 264.6 ALF 27.38
FLIC44T TINE IOO.00 ARRIVAL _ATE HAR 23 1969
DISTANCE L_9.304
24.491 GAL 1J.46 A_. 86.62 HC_ 90.65 SHA 110.35 ECC .38333 INC 3.3798 Vl 30.H54
35.539 GAP -22.50 A2'P gO.04 TAL 160.23 TAP 250.89 RCA 68.05 APO 152.66 V2 35.202
51.95 HAP 9.79 ET$ 184.63 ZAE 153.12 ETE 202.52 ?_C 95.73 ETC 166.52 CLP 9.77
23.99 RAO 6569.3 '/EL 13.728 PTH 2.51 VHP 13.957 0PA -1.82 RAP Z,41 ECC 2.104H
INJ LONG |NJ RT A.'_C INJ A_ITH |NJ T_NE PO CS_ TIM _NJ 2 LAT INJ H LONG
112.23 273.74 77.90 5 26 9 2621.3 -27.21 103.85
186.10 263.71 62.76 23 39 35 3851.4 4.35 179.39
gO.J7 276.21 78.64 6 56 4 2314.9 -29,12 81.60
169,06 262.73 61.65 24 43 37 3633.0 6.04 162.41
_.15 277.31 80.49 8 _8 17 2010.5 -33,95 59.04
|57.0_ 2_0,06 58,_ I 24 41 3510.2 10.20 150,57
MID-COI_ EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY
S_T 1593.6 _ 449.4 .T_3 90.1 ST 715.Z SR 415.7 SS 640.B
RRT .0638 RR_ -.0631RTV -,8487 CRT .7205 CRS .8166 CST .9880
$68 1655.8 R23 -.0043 R|3 -.8488 LSA 1012.7 _SA 262.9 SSA 16.J
S_I 1593.9 862 448.4 THA 1.12 ELl 784.3 £L2 262.8 ALF 25.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4. 1968-69J
LAUNCH 0JTE 0rc t3 ]968 FLIGHT TII4E |02.00 ARRIVAL GATE MAR Z5 ]969
HELIOCENTRIC CONIC
RL 147.26 LAL -.DO LOq. 8].05 VL
RP 107.68 LAP 3.36 LOP 174.95 VP
RC 46.639 GL 10.47 GP .69 ZAL
PLANET(XENTRIC CONIC
C3 61.646 VHL 7.851
LNO'I AZNTH LNCH TIN[
gO.DO 4 25 33
90.00 22 34 11
JDO.DO 6 I Z9
100.00 23 40 56
110.O0 7 40 25
110.00 0 22 26
DIFFERENTIAL CORR1ECTIONS
TO( -.8141 TRA-J ,9413 TC3 -,1780 BAU .1554
ROE -.55_3 RRA ,179_ RC3 -.0622 FAU .01787
FDI[ .696| FRA 1.1920 F(3 -.2310 BSP 5_00
BOE .9880 BRA 1.9506 BC3 .1886 FSP -256
DISTAI_£ Z36.009
24.761 GAL 10.94 AZL 86.64 HA 93.89 SMA 11;.59 ECC .36677 INC 3.3642 Vl 30.254
35.717 G4P o21.43 AZP 90.23 TAL 159.79 TAP 253.68 RCA 70.66 APO 152.52 v2 35.]94
51.56 ZAP 8.40 £TS 185.63 ZAE 155.19 £TE 204.70 ZAC 97.50 £TC 166.54 CLP 8.37
OL4 Zl.33 RAL 24.22 RAO 6569.2 V_L 13.528 PTH 2.47 VHP 13.356 0PA -1.03 RAP 4.07 £CC 2.0]45
L-J TINE IN] L4T IN] LONG IN] RT ASC IN] AZNTH JNJ TJI._ PO CST TIN IN] Z LAT IN] 2 LONG
3229.54 -25.68 IIZ.81 274.61 77.63 5 19 23 2629.5 -27.13 104.44
4402.43 6.53 183.32 262.93 62.36 23 47 33 3802.4 2.78 176.65
2920.22 -27.76 90.55 275.11 78.45 6 50 9 23213.2 -29.07 81.99
4186.99 8.41 166.47 261.9! 61.21 24 50 43 3587.0 4.50 159.86
2610.69 -32.99 68.16 276.23 80.48 8 23 56 2010.7 -33.95 59.06
4069.28 12.99 154.82 259.18 58.10 J 30 15 3469.3 8.68 148.37
NIO-COURS£ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
`%T 1657.2 `%R 443.1 _;3 98.0 ST 749.2 SR 410.8 SS 669.5
RRT .0758 RRF -.0746 RTF -.8583 CRT .7261CR$ .8210 CST .9881
`%e 1715.4 1_3 -.0045 R13 -.8583 LSA 1053.6 NSA 260.0 SS4 16.1
`%1 1657.6 SC_ 44| .7 THA 1.25 ELI 813.9 _1._ 260.0 ALF 24.33
t._UN04 DATE O£C 13 1968 FLIG/,/T TINE 104.00 ARRIVAL D4TE MAR 27 1969
PIEL I(XENTRZ C C._NIC
RL 147o16 t.AL -.OO L(3L 81.05 VL
RP 107.71 LAP 3.32 LOP 178.19 VP
RE 45.742 GL 11.00 GP .73 ZAL
PLAN[ T(XF'NTRI C CONIC
C3 56.687 VHI. 7.529 OL_ 21.97 RAL
LN04 A_4TH L.N(.H TIME L-I TINE
gO.OO 4 IB 10 32_.M
90,00 22 43 1 4352,67
I00.00 3 55 6 2925.82
I00.00 13 48 46 4140.46
110.00 7 35 47 _10.84
110.00 0 28 30 4028.20
OIFIrERI[NT IAL CORR[CT IONS
TO( -,8203 TRA-J,_ TC3 -,1716 8AU ,1_4
ROE -,SZH RRA .1619 RC3 -,0660 F/.J .O1_
FDE .73J2 FRA J ,2350 FC3 -.2_50 85P 5433
,9766 BRA 1,93157 8C3 .18_ F_IP -281
OISTANC[ 242,736
25,013 GAL 10,43 AZL 86,65 HCA
35,883 GAP -_,_ AZP g0.42 TAL
51,27 ZAP 7,01 ETS 187,03 ZA£








97,13 SMA 112.78 £CC .35101 INC 3,3485 vJ 30.254
159,38 TAP 256.50 RCA 73.19 APO 152,37 v2 35.184
157._8 ETE 207.34 ZAC 99.Z6 [TC 166.55 CLP 6.97
2,44 VHP 12.773 0PA -.23 RAP 5.72 ECC 1.9329
IN] LONG IN] RT 45( IN] AZNTH IN] TINE PO CST TIM IN] 2 LAT IN] 2 LONG
113.42 173.41 77.35 5 12 B 2638.4 -Z7.04 105.07
180,52 _62.13 62.08 23 55 33 3752,7 1.17 173.87
gO.94 273.93 78.26 6 43 52 2325.8 -29.03 62.40
163.87 261._ 60.84 24 57 46 3540.5 2.93 157.30
M,17 27_.08 80.48 8 19 18 2010.8 °33.95 59.07
152,56 258.28 37.59 1 35 38 3428,2 7.15 146.18
NI0-COURS(_ EXECUTION ACC'LWACY ORBIT OETER_41N_TICN ACCURAC_
`%T 1721.8 S_R 436.1 `%3 106.5 ST 784,5 SR 405.2 SS 699.9
RRT .08_ RRF -,0875 RT1F -.867_ CRT .7323 CRS .8258 CST .9882
1776,1RZ3 -.0049 R13 -.8673 LSA J097.0 MS4 256.5 $SA J6.2
_1 17._.3 _2 434.2 THA J.38 EL1 845.0 EL2 256.2 ALF 22.95
LAUNCH OATE DEC 13 1968 FLIGHT TINE 106.00 _RRIV_L DATE MAR 29 1969
HEL]OCENTRZC CONIC
RL 147.26 LAL -.OO
RP 107.74 LAP 3.28
•RC 44.782 GL 11.55
PLAN[TOC[NTRIC CONIC
C3 52.174 VHL 7.223
LI_..H AZMTH LN_H TII_
90.00 4 10 16
90.00 22 51 54
I00.00 5 48 18
100.00 0 0 29
110,00 7 30 51
0|STAI_E 249.482
LOL 8].05 VL 25.248 G_L 9.95 4ZL 86.67 H_A J00.36 .S_44 113,92 £CC ,33_4 INC 3.3326 VJ 30.154
LOP 181.43 VP 36.038 GAP -19.40 4ZP 90.60 TAL 159.01 TAP 259.37 RCA 75.64 APO 152.21 VZ 35.174
GP .78 ZAL 51.03 ZAP 5.61ETS 189.14 ZAE 159.65 ETE 210.6(} ZAC 101.01ETC 166.54 CLP 5.55
DLA 22.60 RAL 24o53 RAD 6568.9 VEL 13.173 PTH 2.41 VHP 12.210 OPA .56
LoI TIME IN] LAT IN] LONG IN] RT ASC IN] A2"NTH IN] TIME PO CST TIN
3247.98 -25.40 114.09 272.14 77.05 5 4 23 2648.0
4302.10 3,33 177.68 261,31 61,86 24 3 36 3702.1
2931.84 -27.60 91.37 272.66 78.05 6 37 10 2331.8
4093.47 5.31 161.26 260.22 60.54 ! 8 42 3493.5
2611.03 -32.98 68.19 273.86 80.47 8 14 22 2011.0
110.00 0 34 25 3987.04 9.99 1_0.34 257.37 57.14 1 40 52
0IFFER_NTIAL COrReCTIONS NI0-CCURSI[ _ECUTION ACCURACY
TOE -.8267 TRA-|.9|54 TC3 -.1623 BAU .1232 SGT 1787.0 SC,R 4_.3 ,%3 116.0
ROE -.5009 RRA .1447 RC3 -.0697 FAU .01955 RRT .1040 1;_ -.1018 RTF -.8757
FOE .7693 FRA 1.2805 FC3 -.3243 BSP 5673 _ 1837.6 R_3 -.0053 R13 -.8758
BOE .9666 _RA 1.9208 EC3 .1766 FSP -310 ,%1 1787.6 ,%2 425.9 THA 1.51
RAP 7.35 ECC 1.8587








ST 820.9 SR 399.1 SS 732.1
CRT .7392 CRS .8309 CST .9884
LSA 1142.4 MSA 252.3 SSA 16.3
EL] 877.4 EL2 251.5 ALF 21.63
LAUNCH OATE DEC 13 1968 FLIGHT TIME I0_.00 ARRIVAL OATE MAR _1 ]969
PIELICX:ENTRIC C_NIC OISTAN_ 256.241
RL 147.26 LAL -.O0 L_. 8J.05 VL 25.468 GAL 9.49 A2'L 86.68 HC.A
RP 107.77 LAP 3.22 LOP 184.67 VP _6.182 GAP -|8.44 AZP 90.78 TAL
RC 43.971GL 12.10 GP .63 ZAL 50.84 ZAP 4.21ET$ 191.68 ZA_
PLAN_TC_[NTRIC CONIC
C3 48.069 VH4. 6.933 OLA 23,22 RAt. 24.59 RAO 6568.8 VEL 13.017 PTH
LNO_ A2_4TH LNCH TIN_ L-I TIM[ IN] t.AT IN] LONG IN] RT ASC IN] AZMTH IN] TIN_
gO.O0 4 I 48 3258,54 -25.24 114.&Z 270.79 76.72 4 56 7
90.00 23 0 54 4250.69 1.67 174,81 L_'=0.48 61.73 24 11 45
100.00 5 41 5 29_1.40 _27,51 9J_1 _71_36 77.82... ... 6 30 4
1OO.00 0 8 14 4046.06 3.71 158.64 259.35 _0,32 I 15 40
J10,_ 7 25 38 2611,33 -32,g_ 68,21 272,_8 80,46 8 9 9
110.00 0 40 11 3945.g0 8.46 148,13 256.43 56.76 1 45 57
OIFFERENTIAL CCRR_CTICINS MIO-_ [_ECUTION ACCURACY
TOE -.,8341 TRA-|,B_F)1 TC3 -,1_5 8AU .|07_ ,%T 1853,4 `%R 419.9 SG3 126.4
ROE -.4730 RRA .I_80 RC3 -,0731FAU .01052 RRT .IL:_08 RRF -.1181RTF -.8837
FOE .8114 FRA 1.3_9_ FC3 -.]NS_H5 B_P 5907 _ 1900.4 R_3 -.0057 R13 -.8837
_OE .9588 BRA 1.gO34 BC3 .1673 FSP -34! ,%1 1854.1 ,%2 416.6 THA 1.65
103.59 SI4A 1J5.02 ECC .32185 IN<: 3.3i64 vl 30.254
158.69 TAP 262.28 RCA 78.00 APO 152.04 v2 35.164
161.98 ETE 2J4.74 ZAC 102.73 ETC 166.50 CLP 4.]2
2.37 VHP 11.665 0PA 1.36 RAP 8.97 ECC 1.791l








ST 858.8 5R 392.4 SS 766.5
CRT .7470 CRS .8366 CST .9887
LSA 1190.7 NSA 247.3 SSA 16.3
ELI 911.7 EL2 245.8 ALF 20.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69_
LAUNCH 0ATE 0£C 13 1968
HELI_ENTRIC CONIC
RL 147.26 LAL -.00
RP 107.$0 LAP 3.16
R¢ 43.319 GL 12.66
PLAN_TCK:ENTRIC CONIC
C3 44.337 VHL 6,659
LN(,H ATNTH LNCH TII_
90.00 3 $2 45
90.00 23 l0 4
IO0.O0 5 33 26
1(30.00 O 15 59
110.O(3 7 20 9
110.O(3 0 45 47
FLIGHT TII_ 110.00 ARRIVAL CATE APR ? 1969
01STAN([ Z63.010
LOL 81.0S VL 25,672 GAL 9.04 A?L 86.70 HCA 106.82 SMA 116.07 ECC .30842
LOP 187.90 VP 36.315 GAP -17.51 AZP 90.96 TAL 158.40 TAP 265.22 RCA 80.28
GP .89 ?AL 50.71 ZAP 2.82 ETS 199.84 7AE 164.31ET[ 2L_0.]2 ZAC 104.44
INC 3.2997 v] 30,?54
APE) 151.87 v2 35.153
£TC 166.45 CLP ?.67
0LA ?3.83 RAL 24.6! RAD 6568.7 VEL J2.873 PTH 2.34 VHP J1.J37 DPA 2.15 RAP J0,57 ECC 1,7?97
L-I TIE |NJ LAT INJ LONG INJ RT A_ INJ ATNTH INJ TIM£ PC) CST TIN INJ 2 LAT INJ ? LONG
3270.28 -25.05 |15.63 269.38 i6.35 4 47 15 2610.3 -26.68 107.34
4198.40 -.0! 171.89 259,64 61,6_ 24 L:_] 2 3598,4 -3.80 165.76
2945.62 -27.41 92.35 269.99 77.57 6 22 32 2343.6 -28.84 83._4
3998.29 2.10 i56.OJ 258.47 60.17 I 22 38 3398.3 -l.89 J49.49
2611.80 -32.98 68.25 27|.24 80.44 8 3 40 21311.8 ;33.94 59.14
3904,88 6.93 145.95 255.4_ 56.44 J 50 52 3_O4.9 2,47 139.7O
DIFFERENTIAL CORRECTIONS MI0-COUR$£ EXECUTION ACCURACY CRBIT DETERNINATI_ ACCURACY
TDE -.8414 TRA-I.SBO7 TC3 -.1351 8AU .09"_ gGT I9219,0 $GR 410,8 ,%3 J37.9 ST 897,7 SR 385.2 SS 803.I
ROE -.446| R_A .ill9 RC3 -,0762 FAU .02J61 RRT .J394 _ o.I362 RTF -.8912 CRT .7553 CR$ .8425 CST .9889
FOE .8574 FRA 1.3813 FC3 -.42_:_O 6SP 6]43 ,S_ 1963.4 R23 -.0063 RI3 -.89I 3 LSA 1241 .I MSA 241.9 SSA 16.3
BOE .9523 8RA I .8840 8C3 .J55I rSP -375 ,%J 1920.9 ,f_2 406.6 THA | ,79 ELI 947.1 £L2 239.3 ALF 19.73
LAUNCH DATE DEC 13 ]968 FLIGHT TIME |12.00 ARRIVAL DATE APR 4 1969
HELIOCENTRIC CONIC 0ISTANCE 269.786
RL 147.16 LAL -.00 LCL 81.05 VL 25.863 GAL 8.62 AZL 86.72 HCA 110.05 5HA 117.08 £CC .29573 INC 3.2825 Vl 30.254
RP 107.84 LAP 3,08 LOP |9J.|3 VP _.439 GAP -16.6| AZP 9J.J3 TAL |58.|6 TAP 2_,2(] RCA 82.46 APO |5J,70 V2 35.141
RC 42,834 GL 13.23 GP .96 ?AL _O.63 ZAP 1.54 ETS _0.I4 Z_ I66.55 ETE 227.33 ?AC I06.12 ETC 166.37 CLP 1.20
PLANETOCENTRIC CONIC
C3 40.946 VHL 6.399 OLA 24.43 RAL 24.57 RAD 6568.6 VEL 12.740 PTH 2.32 VHP J0.627 OPA 2.94 RAP 12.14 ECC 1.6739
LN_ AA'MTH LNCH TIME L-! TIME INJ LAT [NJ LONG fNJ RT AS(: INJ AZMTH [NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG
90.00 3 43 3 3283.46 -24.84 116.53 267.9I 75.95 4 37 46 2683.5 -26.53 108.27
90.00 23 19 27 4145.|1 -I.73 I¢w9._ 2_.B0 61.73 24 28 32 3545,1 -5.50 162.26
100.00 5 25 2! 2953.6J -27.29 92.91 268.56 77.29 6 14 35 2353,6 -28.76 84.4?
1130.00 0 23 45 }950.19 .47 153.57 257.58 60.JJ | 29 36 3350.2 -3.51 146,85
110.00 7 14 23 26J2.48 -32.97 68.30 269.85 80,4| 7 57 56 _012.5 -33.94 59.20
110.00 0 51 13 _64.08 5.39 143.79 254.5_ 56.I9 ! 55 37 3264.1 .91 137.57
DIFFERI[NTIAL CORRECTIONS MID-COURS£ EXECUTION ACCURACY ORBIT OETER94INATION ACCURACY
TOE -.8497 TRA-I.SEO4 TC3 -.I|65 BAU .0770 SGT 1987.I _ 401.| S_-3 150.7 ST 938.2 SR 377.5 55 842.3
RO£ -.4,_04 RRA .0964 RC3 -.0789 FALl ,0L_'282 RRT .|605 RRF -.I569 RTF -.8984 CRT .7646 CRS .8490 CST .9893
rOE .9083 FRA 1.4373 FC_ -.4825 69P 6369 S_ 2027.| R_3 -.0068 R13 -.8984 LSA I294.7 NSA 235.7 SSA 16.3
BOE .9480 BRA |.8629 6C3 .1407 F$P -413 SGI I988.I SG2 395.6 THA 1.93 EL1 984.3 EL2 231.9 ALF 18.14
LAUNCH OAT£ DEC J3 196_ FLIGHT TIME I]4.00 ARRIVAL CATE APR 6 J969
HELIC(ENTRIC CONIC
RL 147.26 LAL -.O0
RP i07.87 LAP 3.O0
RE 42.524 GL 13.80
PLAMETOCENTRIC CONIC
C3 37.866 V_L 6.I54
LN_H A_MTH LNCH TIME
90.00 3 32 38
90.00 23 29 8
100.00 5 16 49
100.00 0 31 33
110.00 7 8 23
110.00 0 56 28
DISTANCE 276,565
L_ 81,05 VL 26.039 GAL 8.22 AZL 86.74 HCA II3,27 .9,1A 118.03 ECC .26375 IN( 3.7645 Vi 30.754
LOP 194.36 VP 36.554 GAP -15.75 AZP 91,29 TAL 157.96 T_P 271.13 RCA _4.54 APO 151.53 V2 35.129
GP 1.04 7AL 50,60 ZAP 1.08 ETS 287.50 ZAE 168.58 ETE 237,I9 ZAC 107,76 £TC I66.27 CLP -,30
DLA 25.01RAL 24.47 RA0 6568.5 VEL I2.619 PTH 2.29 VHP 10.I34 DPA 3,72 RAP J3.68 ECC 1.6237
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TINE FE_ C$T TIM INJ 2 LAT INJ 2 LONG
3298._ -24.59 I17.55 266.38 75.49 4 27 36 2698.4 -26.34 IO9.33
4090.68 -3.48 165.88 2_7.96 61:88 24 37 18 3490.7 -7.22 159.19
2962.48 -_7.15 93.54 267.08 76.99 6 6 II 2362.5 -28.67 85.07
39OI.81 -I.I7 150.72 256,68 60.I3 1 36 35 3_01.8 -5.J4 144 ,IB
2613.40 -32.96 68.37 _68.42 B0.37 7 51 57 _°013.4 -33.94 59.27
3823.65 3.85 141.67 253.55 56.01 2 0 12 3223.7 -,64 135.46
DIFFER(NTIAL CORRECTIONS MI0-COURSE E)ECUTiON ACCURACY
TDE -,857_ TRA-_.8_ TC_ -.0935 BAU .06_6 SGT L9052.3 SGR 390.8 SG3 164.8
ROE -.3958 RRA .0815 RC3 -.0810 FAU .02417 RRT .|842 _ -.18OI RTT -.9051
FOE .9643 FRA 1.4976 FC3 -.5527 6SP 6619 SGB _089.2 _23 -.(_75 RJ3 -._52
BOE .9447 _,_A 1.8384 BC3 .1237 F,SP -453 S(,1 2053.6 $(,2 383.9 THA 2.0K
LAUNCH DATE DEC I3 196_ FLIGt_T TIME |16.00 ARRIVAL DATE
HELICX:ENTRIC CONIC OISTANE_ 283,346
RL 147.26 LAL -,_(] LCI.. 81.05 VL 26.204 GAL 7.84 AZL 86.75 HCA II6.49 SHA 1J8.94 ECC .27248 INC 3.2457
RP 107.9! LAP 2.90 LCP 197.59 VP 36.659 GAP -14.9| AA'P 9].45 TAL 157.80 TAP 274.29 RCA 86.53 APO 151.35
RC 42.392 GL I4.37 GP 1.13 ?AL 50.63 ZAP 2.1S ETS 329.99ZAE ITO._OETE 250.59 Z_ 109.37 ETC 166.I5
PLAMETO_ENTRIC CONIC
C3 35.070 VHL 5.9"22 0LA 25._7 RAL _4.33 RAD 6568.4 VEL I2.508 PTH 2.26 VHP 9.658 DPA 4.50 RAP I5.19
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_C INJ A2NTH INJ TIME PO CST TIN INJ 2 LAT
90.00 3 21 _4 33i5.43 -24.29 118.72 2_4.80 74.98 4 16 40 2715.4 -26._2
90,00 _3 39 I3 4034.88 -5.27 162,7S _57.J2 62.I4 24 46 27 3434.9 -8.96
1(30.00 5 7 50 2972.34 -27.GO 94.23 265.56 76.66 5 57 22 2372.3 -28.57
100.00 0 39 23 3853.20 -2.82 |48.05 255.77 60.23 1 43 38 3253.2 -6.76
110.OO 7 2 10 26i4.58 -32.94 68,46 266.96 60.3I 7 45 45 2014.6 -33.93
110.O0 | I 33 3783.72 2.33 139._8 2_2.56 _5.89 2 4 37 3183.7 -2.16
OIFFEI_ENTIAL CORRECTIONS MIO-r,,OLMSiE E_ECUTION ACCURACY
TOE -.8658 TRA-J.8|_ TC3 -.O676 6AU .0499 S_T 2119.6 S_ 380.1 $63 I_O.4
ROE -.3724 RRA .0671 RE3 -.0824 FAU .025r:_ RRT .2105 RRF -._D64 RTF -,9113
F0E 1.0263 FRA 1.5632 FC3 -.6339 B,_ 6853 $_ 2153.4 R_3 -.D087 R|3 -.91J3
_0E .9425 BRA I,BI50 BC3 ,I06_ FSP -502 SGI 2|21'_ ,_2 371:_ THA 2.23
ORBIT DETERMINATION ACCURACY
ST 979.0 S,R 369,4 SS 884.2
CRT ,7746 CR$ .8558 (ST .9897
LSA 1350.5 MSA 229.1SSA 16.3














ST 1020.9 SR 360.9 SS 979.O
CRT .7848 CRS .8631 CST .9900
LSA J409.2 MSA 22_.3 SSA 16._
ELl IO6l .3 EL_ 2J5._ ALF 16.19
520
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-691
LAUNCH DATE OEC 13 1968
HEL IOC(NTRIC CONIC
RL 147.26 LAL -.00
RP 107.95 LAP 2.80
RC 42.442 GL 14.94
PLANIE TOC[NTRI C CONIC
C3 32.534 VHL 5.704
LNCH P,Z'MTH LNCH TIME
90.00 3 9 15
90.00 23 49 51
100.00 4 58 23
tO(].(](] 0 47 20
l lO.O0 6 55 46
IIO.DO 1 6 2'6
FLIGHT TIM( 118.00 ARRIVAL OAT( APR ID 1969
DISTAN(( 290.123
LOt. 8l .05 VL 26.356 5AL 7.48 AZL S6.77 HCA 119.72 SJ4A 119.80 (CC .26189 IN( 3.2258 vl }0.254
LOP 2OO.81 VP 36.757 GAP -14.10 AZP 91.60 TAL 157.68 TAP 277.39 RCA 88.43 APO 151.18 V2 35.105
GP 1.23 ZAL 50.71ZAP 3.61ETS 341.87 ZA( 171.17 ET( 267.68 ZAC !10.94 (TC 166.00 CLP -3.39
0LA 26.12 RAL 24.14 RA0 6568.3 VEL 12.406 PTH Z.24 VHP 9.197 OPA 5.27 RAP 16.67 ECC 1.5354
L-| TINE INJ LAT INJ LGNG INJ RT k._ INJ A2'NTH INJ TINE PO CST TIM 1HI 2 LAT INJ 2 LONG
3335.12 -23.94 120.05 253.17 74.40 4 4 50 2735.1 -25.85 111.90
_77.31 -7.09 159.50 256.50 62.51 24 56 9 3371.3 -10.72 152.70
2983.28 -26.83 95.00 264.00 ?6.29 5 48 6 2383.3 -25.44 86.57
_04.38 -4.47 145.]6 254.B7 EO,41 I 50 44 3204.4 -8.37 138.75
2615.99 -32.93 68.57 265.46 80.25 7 39 22 2016.0 -33.92 59.47
3744.43 .83 137.53 251.57 _5.83 2 8 51 3144.4 -3,66 131.32
DIFFERENTIAL CC_CTIONS NID-COURS( EXECUTIOI ACCURACY ORBIT OETERNINATION ACCURACY
TO( -.8721 TRA-I .7851 TO3 -.0339 BAU .0_89 SGT 2181.1 .%R 369.0 .%3 197.8 ST 1061.3 SR 352.2 SS 976.3
I_ -.350_ RRA .053_ Re3 -.0827 FAU .02740 RRT .2_96 RRF -.2359 RTF -.9174 CRT .7957 CR$ .8707 CST .9904
FO( 1.0943 FRA 1.5333 rC3 -.7292 BSP 7137 ,S_ 2212.1 R23 -.0103 R13 -.9175 LSA 1468.7 NSA 215.2 SSA 16.1
(301[ .9396 8RA 1.7859 BC3 .0894 FSP -556 ,%1 2183.0 _ 338.0 _ 2.39 ELI 1099.1 EL2 206.0 ALF 15.34
LA_ DATE OIEC 13 1968 FLIGHT TZl4[ 120.00 ARRIVAL OATE
HELIOCENTRIC CONIC DISTANCE 296.897
RL 147.Z5 1_4L -.(30 LCL 81.05 VL 26.498 GAL ?.14 A2'L 86.80 _ 12"Z.93 _ 120.62 ECC .25195 INC 3.2046 Vl 30.234
RP J07.99 LAP Z.69 LOP 204.03 VP 38.846 GAP -13.32 AZP 91.74 TAL 137.60 TAP 280.53 RCA 90.23 APO 151.01 V2 35.092
RC 42.571 GL 13.50 GP 1.34 ZAL 50.83 ZAP 5.18 ITS 546.85 ZA( 171.30 (T( 286.53 ZAC 112.46 ETC 165.83 CLP -5.00
PIJMETO(ENTR|C CONIC
C3 30.234 VHL 5.499 DL& 26.64 RAt. 23.91RN) 6_=8.2 VEL |2.313 PI"H 2._ VHP 8.755 OPA 6,03 RAP 18.10 (CC 1.4976
LN_ 4214TH LNCH TINE L-I T[NE INJ LAT INJ I._ ]NJ RT A.T,C ]NJ AZNTH JNJ TINE PO C57 TIN ZNJ Z LAT INJ 2 LONG
go.o0 2 55 56 3358.29 -23.50 121.61 2t61.48 73.74 3 51 54 2?58.3 -25.51 113.51
gO.O0 0 5 14 HI?._ -8.96 1_11.08 255.50 63.03 l 10 31 3317.3 -12.51 149.20
100.00 4 48 29 2995.38 -26.63 95.84 L_52.42 75.89 5 38 25 2395.4 -28.50 87.44
1130.00 0 55 21 3755.43 -6.11 142.65 253,96 60.68 | 57 57 3155.4 -9.97 135.99
IIO.O0 6 49 13 2617.60 -32.91 68.69 L_3.95 80.18 ? 32 51 _17.6 o35.91 59.59
IIO.00 l II 5 3"/'05.98 -.64 135.53 2_O.58 55.82 E 12 52 3106.0 -5.12 129.31
O_FFER(NT]AL OQRR(CTIONS Nl0-_ (XECUTJ(_N ACCURACY OR1BIT OETERt41NATION ACCURACY
TO( -.8807 TRA-1.7578 TC3 .0007 _ .0332 .%T _45.3 SGR 357.8 .%5 217.2 ST 1104.5 SR 343.4 S$ 1027.8
RO( -._93 IqRA .O397 RC3 -.(_ FAll .OL:_ _RT .E738 _ -.2700 RI"F -.9228 CRT .8076 ORS .8788 CST .9908
F0( 1.1_ FRA 1.7112 FC3 -.8385 8SP 7352 _ 2273.6 RZ3 -.0118 R13 -.9229 L,T_ 1535.2 MSA 207.6 8SA 16.0
BO( .9402 _A 1.7382 B(3 .13_2"Z FSP --615 .%1 _47.4 SC_ _43.8 THA 2.56 ELl 1139.9 EL2 196.3 ALF 14.54
APR 12 1969
LAUNCH DATE DEC 13 1968
MEL IO¢ENTR|C CONIC
RL 147.26 LAL -.00
RP 108.03 LAP 2.57
RC 43.078 GL 16.O6
PLANE TOCrNTR IC CONIC
C3 28.150 _ 5.306
LNCH ATNTH LNCH TIME
gO.O0 E 41 4
90.DO O 17 54
100.00 4 38 9
I00.00 l 3 29
ilO.DO 6 42 35
110.00 I 15 32
FLIS,qT TIME 1_2.00 ARRIVAL 0ATE APR 14 J969
OISTAN(E 503.663
LOL 81.05 VL 26.629 GAL 6.81AZL 86.82 PICA 126.15 SM_ 121.38 ECC .24264 TNC 3.1818 Vl 30.254
LOP 207.25 VP 36.9"28 GAP -12,57 A2'P 91.85 TAL 157.55 TAP 283.70 RCA 91.93 APO 150.84 V2 35.080
GP 1.48 ZAL 51.00 7AP 6.81 (TS 349.46 7,4[ 170.63 [T( 303.70 ZAC 113.92 (TC 165.63 CLP -6.65
OL_ 27.14 RAL







DIFFERENTIAL (CI_E:C T IONS
TO( -.8887 TRA-1.7281 TC3 .0_O BAU .0338
-.5098 i_R.4 .0265 Re3 -.0803 FAU .03140
FOE 1.2554 FRA |.79_ F'C3 -._556 BSP 7572
BO£ .941I _A !.72/_3 _:3 .0897 FSP -681
L_UNCH DATE OEC 13 1968
23.63 RN_ 6568.1 _EL 12.2L_ PTH Z.20 VHP 8.324 0PA 6.79 RAP 19.48 ECC 1.4633
INJ LONG INJ RT AS(: INJ A2NTH ZNJ TIN( PO C$T TIN ]NJ 2 LAT INJ 2 LONG
123.47 259.74 72.96 3 37 30 2786.2 -Z_.08 115.44
152.41 254.74 65.70 I _ 8 3253.7 -|4.35 145.43
98.77 Z60.81 75.45 5 _8 18 2408.7 -28.14 88.40
139.g_ 253.86 61.04 2 5 16 3106.4 -11.54 133.20
68.82 2152.43 80,11 ? 26 15 2019.3 -33.90 59.72
135.57 249.58 55.87 2 16 41 506_.5 -6.54 127,33
MI0-COt, IR_ E_ECUTION ACCURACY ORBIT 0[T(RNINATION ACCURACY
.%T 2506.6 .%R 346.7 .%3 238.8 ST 1147.5 SR 334.7 SS 1082.8
RRT .31_5 _ -,3089 RTF -.9'_79 CRT .8201CRS .8874 CST .9913
SC_ 23_.5 R_3 -.013_ RJ3 -.9281 LSA 1600.3 MSA 199.9 SSA 15.8
.%1 2509.2 _ 32_.9 THA 2.75 ELI 11P, O.7 £L2 186.1 ALF ] 3.80
ELIGHT TIME 124.00 ARRtVAL OAT( APR 16 1969
MELIOCENTR|C OONIC OISTM_I_E 310.420
RL 147._ L4L -.00 LOt. 81.05 VL 26.750 GAL 6.50 421. 86.84 Hr,,,4 129.36 _ 122.11ECC .23394 INC 3.1570 Vl 30.254
RP 108.07 LAP Z.44 L.OP210.45 VP 37.003 GAP -J|.84 A2'P 9'Z,00 TAL 157.55 TAP L_6.91R_A 93.54 APO 150.67 V2 35.067
RC 43.658 _,, 15._O GP 1.63 7AL 51.20 ZAP 8.52 ETS 351.O3 Z/_[ 169.41 ETE 317.25 7AC 115.32 ETC 165.39 CLP -_.36
PLANET(X:ENTRZC CONZC
C3 25.26_ VHL 5.125 OLA 27.61RN. 23.32 R_ 5568.1V_EL 12.151PTH 2.18 VHP 7.910 OPA 7.54 RAP E0.80 [CC 1.4322
LNO_ ATMTH LNCJ.I TIME L-I TINE INJ LAT INJ LCN6 ZNJ RT AS( INJ A_TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
90.OO 2 _3 48 3421.77 -21_.23 125.83 257.91 71.99 3 20 49 2821.8 -24.49 117,88
90.00 O 32 41 3783.34 -t2.98 148.3_ 254.06 64.61 1 35 45 3183.5 -16.30 141 .21
100.00 4 27 2_ 5023.27 -26.15 97.78 _59.19 74.98 5 J? 48 2423.3 -27.96 89.44
JOO.OO I 11 45 _57._ --9.34 137.15 252.17 61.47 2 12 42 3057.3 -13.08 130.37
lIO.00 5 35 58 2620.97 -32.87 68.94 260.90 _0.04 ? 19 39 2021.0 -33.89 59.85
110.00 1 J9 41 3632.35 -3.46 131.68 248.58 55.97 2 20 14 5032.3 -7.90 125.41
OIFF[R(NTIAL CORRECTICNS NID-COUR_[ ELOCUTION ACCURACY ORBIT OETERNZNATION ACCURACY
TOE -.89_5 TRA-1.6973 TC3 .0827 B.tU .0_16 .%T 2365.9 SGR 335.9 .%3 253.1 ST 1190.5 SR 326.1SS 1142.2
RO_ -.2915 RRA .O138 Re3 -.0769 FALl .03374 RRT .35_ _ -.35_6 RTF -.9327 CRT .8333 CRS .8964 CST .9918
FO( 1.3503 FRa 1.8912 FC3-1.1124 BSP 7768 SG_ 2_89.7 RZ3 -.0159 R13 -.932R LSA 1670.7 M$A 192.J SSA 15.6
BO( .9427 BRA 1.6973 _3 .1129 FSP -754 .%1 2_9.0 SC_ 313.3 THA 2.95 [L1 1221 .8 EL2 175.7 ALF J3.13
521
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 1968-69
LAUNCH OATE DEC 13 I96B FLIGHT TIN[ I26.OD ARRIVAL OATE APR 18 1969
HELIOCENTRIC CONIC
RL |47.26 LAL -.00
RP 108.]1 LAP 2.30
RC 44.405 GL 17.11
PLAN[TOCENTR|C CONIC
C3 24.552 VHL 4.955
LNCH AZNTH LNCH Tilde
90.00 2 1 25
90.00 O 52 21
JO0.O0 4 I6 lO
100.00 1 20 B
110.O0 6 29 25




FOE 1.4558 FRA 1.9958
.944I BRA 1.6646
01STANCE 317.166
LOL 81.05 VL 26.861 GAL 6.Z! A?L 86.67 HCA
LOP £J3.67 VP 37.072 GAP -11.13 A?P 9£.12 TAL
GP |.81 ZAL 51.44 ZAP J0.29 ETS 352.03 ZAE
132.58 S_4A 122.78 ECC .22564
157.57 TAP 2@0,15 RCA 95.05
167.90 ETE 327.30 ZAC 116.64
CLA 28.04 RAL 22.98 RA0 6568.0 VEL 12.080 PTH 2.16 VHP 7.512 0PA 8.28
L-I Till[ INJ LAT INJ LONG |NJ RT A._C INJ AZNTH INJ TIN[ PC) CST TIN
3473.91 -21.09 1£9.£3 £55.92 70.66 2 59 19 £873.9
3698.17 -15.42 143.23 253.54 65.95 I 53 59 309e.£
3039.04 -25.87 98._6 257.55 74.47 5 6 57 2439.0
360B._B -10.92 134,38 251.29 62.00 2 20 17 3008.3
2622.4£ -32.85 69.05 E59.37 79.97 7 13 7 202_.4
-4.77 129.86 247.57 56.11 2 23 29 2997.7
NIO-COL_SE E_ECUTION ACCURACY
TC3 .1£@6 BAU .0A86 SGT 24£1.5 SGR 3£5.7 SG3 _90.3
RC3 -.0716 FAU .03639 RRT °4069 RRF -.4044 RTF -.9371
FC3-1.2833 B:}P 7959 _ £443.3 R23 -.0188 R13 -.9373
Be3 .148I FSP -836 SGI 2425.£ SG2 £97.J THA 3.1B
INC 3.1299 Vl 30.254
APO 150.51 V2 35.053
ETC 165.13 CLP -lO.14
RAP 22.06 [CC 1.4041








ST 1232.4 SR 317.9 SS 1205.6
CRT .8470 CRS .9057 CST .9922
LSA |743.3 NSA 184.3 SSA 15.3
ELI 1262.0 EL2 |65.0 ALF 12.54
LAUNCH DATE DEC 13 1968 FLIGHT TINE I£B.00 ARRIVAL DATE APR 20 1969
PELIOCENTR|( CCNIC
RL |47.£6 LAL -.OO
RP IO6.15 LAP £.I6
RC 45.309 GL 17.60
PLAN[TOCENTRIc CONIC
C3 23.003 VHL 4.7@6
LNO'I AZNTH LN(H TIN_
87.25 1 2 26
9£.75 ! 48 £5
100.OO 4 4 54
100.00 I _ 38
110.(30 6 £3 4
110.00 I 26 57 3564.82
OIFFEI_.NTIAL CORRECTIONS
TOE -.@0_8 TRA-J.6274
ROE -.2596 RRA -.0122
FOE 1.5717 FRA 2.110£
8OE .94£3 _RA 1.6£75
0ZSTAN(E 323.B_J
U31. BI.05 VL £6.964 GAL 5,94 AZL 86,90 HCA I35.76 SNA 1£3.41ECC .21830 IN( 3.0999 VI 30._54
LOP 2J6.68 VP 37.134 GAP -10.44 AZP g'Z.L_Z TAL 157.63 TAP £93.4£ RCA 96.47 APO 150.36 V2 35.040
GP 2.02 ZAL 51.70 lAP 1£.15 ETS 352.67 l_ 166.31 [T£ 334.79 ZAC 117.89 ET( 164.84 (LP -11.98
OLA _8,44 RAL 22.61 RA0 6567.9 VEL 1£.016 PTH £.14 VHP 7.128 0PA 9.02 RAP _3._3 ECC |.3786
L-I 7[N_ INJ I.AT JNJ _ |NJ RT ASC ZNJ Az-NTH INJ TZN[ PO (ST TIH [NJ £ LAT |NJ 2 LONG
3644.57 -18.89 J40.64 £53.46 68.34 2 3 I| 3044.6 -21.66 133.26
3495.6! -J8.87 J£9.93 253.46 68.3£ 2 46 40 2695.6 -£1.65 12£.35
_053._ -£5.55 100.0£ £55.92 73.94 4 55 50 2455.9 -£7.51 91.76
3559.54 -12.46 131.58 250.4£ 62.61 2 £7 58 2959.5 -I6.03 124.62
26£3.37 -32.84 69.J£ £57.86 79,93 7 6 47 202_.4 -33.88 60.04
-6.02 ]28.J3 £46.5_ 56.£9 2 £6 22 2964.6 -10.4! 1£1.79
ORBIT OETERNIN_TION ACCURACY '
ST 1£69.£ 5R 310.1SS 1272.1
CRT .B6OB CRS .9154 CST .9926
LSA 1814.9 NSA 176.8 SSA 14,9
EL1 1£97.4 EL2 154.4 ALF 12.05
NIO-CCUR_E EXECUTICN ACCURACY
TC3 .1846 BAU .0601 SGT _468.0 SQR 316.6 SG3 320.6
RC3 -.06,11FAU .03946 RRT .46£3 RRt r -.4614 RTF -.9414
FC3-1.4850 BSP 8196 S_ 2488.£ R23 -.0£3! RI3 -.94J6
BC3 .IgsA FSP -933 _J £472.4 _2 2B0.£ THA 3.44
L_UNCH O_TE DEC 13 1968 FLIGHT TIN_ J_O.OO ARRIVAL OATE APR 2_ 1969
HELI(XENTRIC CONIC
RL 147.26 LAL -.00
RP 108.19 LAP 2.01
RE 46.364 GL J_.O5
PLAN[TC([NTRIC CONIC
C3 21.599 VHL 4.648
LNCH A?NTH LNCH TIME
84.58 0 38 51
95.42 Z 8 58
1{30.00 3 53 21
I00.00 I 37 9
110.013 6 17 4
||0.OO ! 29 55
DISTANCE 330.616
LOL 81.05 VL 27,059 G_L 5.69 AZL 86.93 PICA 138.99 ,S_A 124.00 ECC .211 31 INC 3.0662 vJ 30.254
LOP 220.09 VP 37.190 GAP -9.7B AZP 92,31 TAL 157.72 TAP 296.71 RCA 97.80 kPO 150.2J V2 35.027
GP _.28 ZAL 51.98 ZAP 14.08 ETS 353.06 ZAE I64.77 ETE 340.53 ZAC 119.03 ETC 164.5! CLP -13.90
0CA 28.79 RAL 22.23 RAO 6567.9 VEL 11.957 PTH 2.15 VHP 6.758 DPA 9.77
L-I TIE INJ LAT INJ LONG INJ RT ASC INJ AS_TH INJ T[H[ PO CST T|H
3700.70 -19.49 145.£! 252.15 68.39 I 40 32 3100.7
3408.98 -19.48 123.83 252.15 68.37 3 5 47 2_09.0
_073.44 -25.22 101.2| 254.30 73.39 4 44 35 2473.4
3511.47 "13.95 128.79 249.56 63.29 2 35 40 29J].5
2623.48 -32.64 69.13 256.36 79.93 7 0 48 2023.5
3534.19 -7.17 126.51 245.56 56.49 2 £B 50 2934.£
DIFFERENTIAL CORRECTIONS
TOE -.9092 TRA-I.5916 TC3 .2376 BAU .0704
ROE -.2460 RRA -.02§4 RC3 -.0541FAU .04£8|
FOE 1.7023 FRA 2.2400 FC3-1.7159 BSP 8348
602 .9419 BRA 1.5918 Be3 .2437 FSP -1037
HIO-CCURS_ E_ECUTION ACCURAC_
SGT £513.5 _ 309.5 SG3 354.9
RRT .5£56 RRF -.3261 RTF -.9451
£532.5 R23 -.G2BO RI3 -.9453
.SGI £518.8 SG2 26£.8 THA 3.74
RAP 24.32 E(C 1.3555








ST 1306.8 SR 303.5 55 1344.4
CRT .8754 CRS .9254 CST .9931
LSA 1891.6 _SA J69.2 SSA 14.5
ELI 1333.8 EL2 143.7 ALF 11.63
LAUNCH DATE DEC 13 1968 FLIGHT TIME 132.00 ARRIVAL DATE APR E4 1969
HELIOCENTRIC CONIC
RL I47.26 LAL -.00
RP 108.23 LAP 1.86
RE 47.558 GL I8.46
PLANETOCENTRIC CONIC
C3 20.3£7 VHL 4.509
LNCH A234TH LNCH TIME
83.06 O 25 3
96.94 2 19 42
IOO.OO 3 41 _8
lOO.OO l 45 28
110.OO 6 11 37
110.00 ! 32 18
LOL 81.O5 VL 27.I46 GAL
LOP 223.£9 VP 37.£41 GAP
GP 2.58 ZAL 5£.£7 ZAP
DISTAI_E 337,321
5.45 AZL 86.97 HO_ 142.19 S.qA 124.55 ECC .20484
-9.14 AZP 9_.39 TAL 157.83 TAP 300.03 RCA 99.04
16.12 ET$ 353.£5 Z_E 163.36 ETE 345,13 ZAC 120.07
0LA 29.09 RAL £1.85 RAO 6567.8 V[L 11,904 PTH 2.I£ VHP 6.404 OPA 10.52
L-_ TINE INJ LAT INJ _ INJ RT ASC INJ A2"f4TH INJ TIHE PO CST TIN
37£5.66 -20.05 147._ £50.87 68.48 i 27 8 3125.7
3354.87 -20.04 I£0.08 £50.86 68.46 3 15 37 2754.9
_OgO.94 -£A.B7 |O'Z.40 252.70 7£.86 4 33 29 £490.9
3464.83 -15._6 |_6.05 £48.70 64.04 £ 43 13 2864.8
2_£.28 -3£.85 69.04 254.g0 79.98 6 55 19 2022.3
3506.£5 -8.L=_ 1£5.03 244.56 56.70 2 _0 45 2906.2
IN(. 3.0279 Vl 30.£54
APE) 150.07 V2 35.013
ETC 164.14 CLP -J5.9Z
DIFFERENTIAL O_RI_CTIONS
TOE -.910£ TRA-J.5540 TO3 .L_"_| BAU .080_
ROE -.2343 RRA -.0393 RC3 -.04|1FAU .04656
FOE 1.B48£ FRA £.3860 FC3-1.98£8 BSP 8476
BOE .9399 _Rk 1.5545 BC3 .2950 FSP -1154
MID-COUR_ £_ECUTION ACCURACY
SGT 255_.3 SGR 305.5 SG3 393.6
RRT .5950 RRF -.5975 RTF -.9486
5_ £570.6 R_3 -.O347 RI3 -.9488
SGI 2358.9 S_2 244.9 THA 4.11
RAP 25,31ECC 1.3345








ST 1340.8 SR 298.3 55 1421.7
CRT .8_O4 CRS .9357 CST .9935
LSA 1970.2 HSA 161.9 55A 14.0
ELI 1367.1 EL2 133.2 _LF ||,3!
5££
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69_
LAUNCH DAT[ Ore 13 1968
HEL IOCIrN TRI C CONIC
RL 147.26 LAL -.00
RP 108,Z'1' LAP 1 .69
RC 48.883 C,L 18.80
PLANETCCENTRIC CONIC
C3 19.172 VHL 4.379
LNCP/ AZNTH LNCH TIME
82.O6 0 15 34
97.94 2 26 8
100.00 3 31 18
1OO.00 1 53 3
110,0o 6 6 55
liD.00 1 33 57
COL 81.05 VL 27.225 GAL
LOP 226.49 VP 37.186 GAP
GP Z.95 ?AL 5Z.57 ZAP
OLA 29.31 RAL








TD£ -.9056 TRA-I.5123 TC3 ,3526 BAU .0¢JO6
ROE -.2246 RRA -.0542 RC3 -.0241FAU .05091
FOE 2.00YO FRA 2.5478 FC3-2.2987 8SP 8632
BOE .9331 BRA 1.5132 BC3 .3534 FSP -1291
LAUNCH OATE DEC 13 1968
FLIGHT TIME 134.00 ARRIVAL CATE APR 76 1969
0ISTANCE 344.007
5.23 AlL 87.02 t_A 145.40 ,_A 125.06 ECC .19887 INC 2.9838 Vl 30.754
-8.52 AZP 92.46 TAL 157.97 TAP 303.36 RCA 100.19 APO 149.93 V2 35.000
18,27 [TS 355.29 ZAE 162.14 EE 349,03 ZAC 120.98 ETC 163.7_ CLP -18.03
21.47 RAD 6567.B VEL 11.856 PTH 2,10 VHP 6.063 OPA 11.29 RAP 26.17 ECC 1.3155
INJ LONG JNJ RT AS( |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
146.55 249.61 68.62 1 17 52 3137.3 -23.27 140.66
117.38 249.61 68.60 3 21 23 2715.4 -23.26 109.69
103.46 251.15 72.39 4 23 4 2506.6 -26.73 95.33
123.45 247,84 64.80 2 50 7 2821,3 -19,90 116.17
68.B0 253.47 80.12 6 50 34 2019.1 -33.90 59.71
125.71 243,55 56.92 2 31 59 2881.6 -13.43 117.2a
NI0-COUR_E g_CUTION ACCURAC¢ ORBIT OETERNINATICN ACCURACY
!16T 1578.9 SGR 505,7 S_3 436.9 ST 1366.7 SR 294.9 SS 15OI.7
RRT ._76 _ -.67_0 RTF -.9518 CRT .9055 CRS .9461CST .9939
SGB 2596,9 R23 -.0438 RI3 -.9521 LSA 2045,9 NSA 154.9 SSA 13.4
SGI 2587.0 _ 2"_.9 THA 4.56 EL1 1392.8 EL2 123.0 ALF 11.14
HELIOCENTRIC CONIC
RL 147.26 LAL -.00
RP 108.31 LAP |.5_
RC 50.327 GL |i.07
PLANETOCENTRIC CCNIC
C3 IB.121 vHt. 4.257
LNO4 A2"NTH LNO4 TIME
Bt.45 0 9 20
98.55 _ _
100.00 3 22 36
I00.00 1 _ 54
110,00 6 3 18
I10.00 1 34 41
OIFFERtENTIAL CORI_ECTICNS
TOE -.6994 TRA-1.4709 TC5 .4073 BAU .0_7
ROE -.2175 RRA -.0708 RC3 -.OIY'Z6FAU .055_
rOE 2.1B50 KRA 2.7334 FC5-2.6591 BSP
B0t[ .9253 BRA 1.4716 BC3 .4073 FSP -14_
FLIGHT TIME 136.00 ARRIVAL O4TE APR 28 1969
OI STANCE 350.676
LO. 81,O5 VL Z7.g_J_ GAL 5.O2 A_- 87.07 HC.A 148.60 5HA 125.53 ECC .19339 INC 2.9310 Vl 30.254
Lg_ "_J.68 VP 37.327 GAP -7.91 A2'P _v_.50 TAL 158.12 TAP 306.71 RCA 101.25 4PO 149.81 V2 34.987
GP 3.41 7AL 52.86 ZAP _O.34 KTS 353.17 2._[ 161.13 ETE 552.51 ZAC 121.75 ETC 163.27 CLP -20,27
OLA 29.48 RAL 21.11 _ 6_457.7 V_L 11.811PTH 2.09 VHP 5,738 0PA 12.08 RAP 26.90 ECC 1.2982
L-I TIME INJ I,_T |NJ _ INJ RT A_ INJ AZl4TH JNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3739.46 -20.96 148.(_ 248AO 68.81 1 11 40 3139.5 -25.68 140.96
3_.B1 -_0.97 11_.45 248.39 68,80 3 24 16 2686.8 -23.67 107.72
3116,80 -24,34 104.i4 249.69 72,09 4 14 33 2516.8 -26.56 96.04
3384.71 -17.69 121.L_J 246o93 65.50 2 55 19 2784.7 -20.84 113.86
2613.25 -3_._ _.36 252.09 80,37 6 46 51 2013.3 -35.94 59.26
3461.O'Z -9.gO 1L_.50 142.34 57.11 2 32 L_ 2861.O -14.17 116.10
NIO-_ E_CUTICN ACCURACY CRBIT DETEA_4INATION ACCURACY
_T 2599.4 _GR 312.5 SG3 485.9 ST 1389,6 5R 294.6 Ss 1588,0
RRT ,7417 _ -.7501 RTIr -.9545 CRT .9205 CR5 .9565 CST .9943
s_ L_JB.2 _ -.0$60 RJ3 -.9550 LSA 2125.4 NSA 146.1 SSA 12.7
SGI L_e0_,B _7_ _.B THA 5.13 ELI 1416.0 EL2 113.0 ALr 11.11
LAUNCH DATE DEC 13 1968
HELIOCENTRIC CONIC
RL 147.26 LAL -.00
RP 108.36 LAP 1.36
RC 51.881GL 19.24
PLAN_TOCENTRIC CON|C
C3 17.16J VHL 4.143
LN04 ATMTH LNCH TINE
BI.22 0 6 15
98.78 2 29 57
iOO.00 3 18 5
IOO.oo 2 0 49
11o.oo 6 1 8
11o.oo I 34 15
FLIGHT TIME 138.00 ARRIVAL DATE APR 30 1969
0ISTANCE 357.325
LOL 81.05 VL 27.365 GAL 4.83 AZL 87.13 PICA 151.79 ,T#4A125,96 ECC .18836 INC 2.8694 Vl 30.254
LOP 232.88 VP 37.363 GAP -7.35 AZP 92.53 TAL 158.26 TAP 310.07 RCA 102.24 APO 149.69 v2 34.974
GP 3.98 ZAL 55.13 ZAP 22.96 ETS 352.89 ZAE 160.37 ETE 355.86 ZAC 122.54 ETC 162.74 CLP -22,63
OLA 29.54 R_L








TOE -.B815 TRA-l.4211 TC3 .4746 BAU .lOgO
ROg -.21_0 RRA -,0896 RC3 .0_61 FAU .061_
rOE 2.3709 FRA 2.9357 F(3-3.0955 BSP B880
.9069 _RA 1.4239 BC3 .4753 FSP -1622
'I,_UNO4O_TE DEC 13 I_>8
20.78 RAD 6567.7 VEL 11.770 PTH 2.06 VHP 5.427 OPA 12,94 RAP 27.45 ECC 1,2824
INJ LONG INJ RT A_ INJ AZt4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
148.32 247.23 69.07 I B 28 5132.5 -23.99 140.56
114,23 247.21 69.06 3 24 26 2668,5 -23.96 106.47
103.98 248.39 72.16 4 9 59 2514.5 -26.60 95.88
119.83 245.9(3 65.97 2 56 51 2761.7 -21.42 112.40
67.62 250.77 80,80 6 44 32 2005.5 -33.98 58.50
121.77 241.5_ 57.27 2 31 40 2845.5 -14.72 115.23
MI0-C, OJRSE EXECUTION ACCURAC_ ORBIT OETERMII_TION ACCURAC¢
SGT 2597.0 Sr,dq 327.9 SG3 540.3 ST 1_95.0 SR 297.6 SS 1672,2
RRT .BO_5 _ -.BL_'_ RTF -.9574 CRT .9347 CRS .9663 CST .9945
_17.7 R_3 -.0732 RI3 -.95B0 LSA 2195.5 _S_ 141.9 sSA 11.8
8G1 2610.6 SG2 191.5 THA 5.B7 ELI 1422.6 £L2 103.7 ALF 11.34
HELIOCENTRIC CONIC
RL 147.26 LAL -.00
RP 108.40 L_P i.|B
RC 53.536 GL 19.27
PLANIETOC[NTRIC CONIC
C3 16.277 VHL 4.035
LNO4 A2_4TH LNCH TIHE
81.45 0 _ 59
9_.55 2 27 5
100.00 3 20 15
IO0.Oo 1 56 30
1JO.OO 6 0
110,00 1 32 IB
OIFFER1ENTI_L CORRI[CTICNS
TOE -.8617 TRA-1.3734 TC3 .5277 BAU .1156
ROE -.2126 RRA -.1125 RC3 ,0627 FAU ,06750
FOE 2.5755 FRA 3.1715 FC3-3.5902 g_ 8911
80£ .8876 BRA 1.3780 BC3 .5314 F_ ° -1917
FLIGHT TIME 140.OO ARRIVAL DATE MAY 2 1969
0ISTAN(:E _53,955
LOL 81.05 VL _7.425 GAL 4.66 AZl. 87.21 _ 154.99 SHA 126.36 ECC .18378 INC 2.7926 Vl _O.25_
L_ 2_6.07 VP 37.3_ GAP --6.7_ A2P _V'_.53 TAL 1_.45 TAP 313,43 RCA 103.14 APO 149.56 V2 34.96!
GP 4.72 ZAL 53.37 ZAP 25,56 ETS 352.44 ZA_ 159.86 ETE 359.52 ZAC 122,73 ETC 162.13 CLP -25.15
DLA 29.48 RAL _0.51 RAO 6567.7 VEL 11.733 PTH 2.07 VHP 5.132 OPA 13.88 RAP =27.79 ECC 1.2679
L-I T|NE |NJ I.AT INJ LO_ INJ RT AS( |NJ AZNTH ;NJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG
3714.60 -21.59 147,10 246.11 69.43 1 8 54 3114,6 -24.19 139.30
3262.11 o21.57 113.845 246.11 69.41 3 21 27 2662.1 -24.16 106.07
5091.94 -24.85 102.47 _47.33 72.83 4 11 47 2491.9 -26.97 94.30
3360.O1 -1e.38 119.72 244.71 66,00 2 52 30 2760.0 -21.46 112.29
2588.45 -33.23 66.47 249.51 81.46 6 44 4 1988.5 -34.05 57.33
3436.L=_ -10.81 121._ 240.51 57,37 2 29 55 2836.5 -15.04 114.71
MI0-COUR_ EXECUTION ACCURACY ORBIT OETERHINATION ACCUR4C¢
SGT 2588.2 SC,R 356.9 SG5 601.9 ST 1396.3 SR 306.8 SS 1762.0
RRT ,8685 RRF -.6849 R1T o.9595 CRT .9487 CR5 .9756 CST .9948
2612.6 R_3 -.0_>d R13 -,9603 LSA 2264,9 MSA 135.6 SSA I0.9
$61 _606.7 $62 175.7 THA 6.86 EL1 1426.4 EL2 95.0 ALF 11.83
523
JPL TM 33-99 EARTH--VENUS TRAJECTORIES CVOL. 4. 1968-69
LAUNCH OATE O(C 13 I_B
HEL IC(ENTRI C CON J(
RL 147,26 LAL -.00
RiP 108.4_ LAP l .00
RC 55.282 GL 19,13
PLANE ToCIrNTRI C CONIC
C3 1_.452 _ 3.931
LNC.H AZNTH LN(J_ TINE
82.36 O 13 22
97.64 Z 19 I1
100.00 3 29 A7
10(3.00 I 45 28
110.00 6 3 21
110.00 I 28 ZZ
FLIGHT TIN[ ]42.0(30 ARRIVAL DATE MAY 4 1969
OJ STANCE 370,560
LO,,. 81.05 VL 27.479 GAL 4.49 AZL 87.30 VEA 158,18 ,T_A I26.72 EC( ,17960 IN( 2.6949 Vl }0.254
LOP 239.25 VP 37,424 GAP -6.20 kZP 92.50 TAL 158,65 TAP 316.81 RCA 103.96 APO 149.48 v? 34,948
GP 5.69 7Ak 53.57 7AP 28.36 ETS 351.76 7AE 159,60 ETE 3.21 ZAC 172,86 £TC 161.40 CLP -27.83
DLA 29.25 RAL 213.32 RAD 6567.6 VlEL 11.698 PTH 2.06 VHP 4,852 OPA 14.98 RAP 27.88 ECC ] .2543
L-! TIN[ INJ LAT fNJ _ |NJ RT AS( INJ AZNTH INJ TIN[ PO EST TIM INJ 2 LAT |NJ 2 LONG
3679.9(3 -21.70 144.58 245.05 69.gO J 14 42 3079.9 -24,24 J56.75
3273,23 -21,69 114.75 245.04 69,89 3 13 44 2673.2 -24,23 106.91
3046.95 -25,72 99.41 246.47 74.22 4 _J 34 2447,0 -27.64 91.13
3381,41 -I?,78 |_|.0_ 2&_,54 65.5? _ 41 49 27-81.4 -Z0,93 113.65
2565,_ -55,44 64.75 248,30 82,46 6 46 7 1965,9 -34,12 55.57
5455.Z0 -10.85 121.21 Z_.46 57.58 2 ;_5 3_ _=_35,2 -15.08 114.65
0JFFERENTIAL OORRIECT ICNS
TO[ -.7805 TRA-1,2(_6 TC3
R0(-.2121 _A -.1363
roe 2,6972 FRA 3.3469
eo( ._086 BRA 1.27_
L_UNCH DATE DEE 13 1968
NID-COURSI[ [_CUTICN ACCURACY ORBIT OETERNINATION ACCURACY
.7142 BAU .JA_ SGT 2471,Z SOR 396,2 505 661.4 ST 1305.4 SR 516.7 SS 1792.4
RE3 .1242 Ir_J .07825 RRT ._I0i_4 RRr ".9515 RTF -.9_53 (.RT .9575 (.RS .9_27 (:ST ,9942
F'(5-4._844 8SP 10182 .qG62502.8 _ -.1209 RI5 -._7 LSA L_'_54.7 NSA 132.3 SSA 9.O
K5 ,7Z50 FSP -L_O9 SOJ 2497.4 _ 164.0 TIM 8.32 ELI J3_.3 El.._ B9.0 ALF J3.J6
FLXGHT TIIA[ 144,00 ARRIVAL O)TE HA'," 6 1969
OI STANCE 377.1_
4,55 AZl. 87.43 NCA'161.37 SNA 127.O5 ECC .17585 IPE Z.5658 Vl ]0.254
°5.67 AZP 9_,A3 TAL 158.79 TAP 320.16 RCA 104.71 APO 149.39 v2 34.936
51.40 [TS 350,79 Z_ 159.55 ETE 7.97 ZAC 1_,69 ETC 1_o51 CLP -}0,68
RL 147.26 LAL -.00 LOt. 81.05 VL ZT.SZ9 GAl.
RP 108.47 LAP .82 _ 242.44 VP 37.448 GAP
RC 37.109 GL 18.71 GP 7,0! ZAL 55.6? TAP
PLAN[ T(_[NTRJC C_N|C
C3 IA,6_O _ 3.851 OLA Z8.78 RA_.
LNCH A_4TH LNO4 TINE L-! TINE
84.65 0 _I A2 H08._
95.35 Z 0 M 5521.18
10(3.0(3 3 _ O L_J_Z,58
100.00 1 _ _ 3425.0'Z
i10.O(3 tS 9 Z9 2335.15
0]IrlrERENTIAL (.OR/q[C TION_
TO[ -,S_ TRA-J ._? 1"(5 ,5249 BAU ,10_!_
-.2326 RRA -.1843 RE3 .1_87 FALl .079_0
FOE 3.0575 FRA 5._Off_ FC3-4.6"/_9 B,,_ _055
BOE ,8587 MA 1.5157 _C5 .5515 FSP -_|54
ZO,Z9 R_ 6_7,6 V[4, 1|.665 PTH 2,05 VHP 4,595 OPA 16,32
INJ 1._1" |NJ _ ;NJ RT A_k_ ZNJ AZNTH |NJ TINE PO CST TIN
-21.63 13_.33 244,09 _.54 I 51 51 _009.0
-21 ._ 11B._4 _44.09 ?0.53 2 55 57 E721.2
-_._4 94.93 245.79 76,52 4 3_ 4_ 23_Z,4
-16._9 125,55 241.t10 64,77 Z _ 2 _23.0
-55.?0 _,25 _A?._? _.95 e 51 4_ 1933.1
NIO-C...O,M_ [I([CUT|OI ACCURACY
SOT Z571.9 _ qM,$ _k_5 7_,9
.9431 tMI r -.9_4 RTF -.95_
Zeal?,5 RL_J -.1735 RI5 -.9(S_B
SOl _12.'/' _ 159._ TH_ 10.15
RAP 27.67 ECC 1.2416








ST 1404.1 SR _£0.4 SS 1972.7
CRT .9738 CRS .9904 ¢8T .9958
L_ 2445,1 NSA 120.7 SSA 9,3
_LI 1447,4 ELZ 79,4 ALl r 14,08
LAUNCH 0ATE 0£( !3 1968 FLIG44T TIN[ 146.00 ARRIVAL DATE MkY 8 1969
HELIO_ENTRI( E(3N|E 0I$TAN_£ 583.725
RL 147.26 LAL -.0(3 L_. 81.05 VL 27.5?3 GAL 4.22 AZL 87.61 PEA 164.55 SNA
RP 108.51 LAP .64 LOP 245.62 VP 57.469 GAP -5.15 AZ'P _.30 TAL J5_._6 TAP
RE 59.010 GL 17.87 GP 8.90 7AL 53.66 7AP 34.76 ETS 349.59 ZAI[ 158.55 ETE
PLAN[TO¢ENTRIE CONIC
C3 13.920 _ 5,1_1 0LA 27,92 RAL ='_.45 RAD 6567.5 VEL 11,652 PTH 2,04 VHP
LI,K_4 AZNTN LN_H TIN[ L-! TIlE iNJ LAT INJ
_.00 1 58 13 3318.69 -24,23 1i8.94
90.0(3 O 33 2i 3587.98 -18.35 136.42
10(3.0(3 4 g I 2897.04 -28.07 88,89
10(3.0(3 1 7 14 _484.86 -14.76 127.25
II0.00 6 20 46 E484.66 -33.99 58.47
110.00 I 11 58 5470.01 -9.57 125.09
DIFrER1ENTIAL CORRECTIONS
TO[ -.7621 TRA-I .Z_5 TC3 .5869 BAU .1_01
ROE -.2533 RRA -.2589 RC3 .2683 FAU .08_23
FDE 3.2153 FRA 4.I_27 FC3-fl,A870 BSP 8267
8OE .8051BRA 1.2555 BC5 .6454 FSP -2452
127.35 ECC .17247 IN( 2.3856 VJ }0.254
323.51RCA 105.38 APO 149._1 v2 3a,823
14.35 ZAE 122.08 ETC 159.37 CLP -33.74
4.354 0PA 18.11 RAP 27.01ECC 1.2291
_NJ RT AS_ ]NJ A2"I4TH |NJ TIN[ PO C$T T_N INJ 2 LAT ;NJ 2 LONG
244.18 74.89 2 55 52 2718.7 -26.08 110.75
24_.07 68.05 I 35 9 2988.0 -21.17 128.g_
245.16 79.27 4 37 18 Z297.0 -29.26 80.29
240.59 65,71 2 5 19 _J_84.9 -18.17 120.10
E4_.O5 86.13 7 2 I1 1884.7 -34.15 49.23
237.37 57.03 2 9 48 L-----------------_70.O-13.85 116.60
NID-OOL_g[ _CUT|ON ACCURACY ORBIT O[T_4|N_TION ACCURACY
SOT 2477.0 SC,R 605.2 SG5 832.0 ST 1334.8 SR 408.5 SS _27.4
RRT .9578 RRF -.9_55 RTI r -.9614 CRT .9817 CRS ,9948 EST .9959
2549.4 R_3 -.Z091 R13-.9_48 LSA 2438.9 MS_ 113.5 SSA 8.0
SOl 2545.8 SCR 168.9 THA 15.19 E_ 1593.9 EL2 74.5 ALF 16,77
L_UNC_ DATE DEC 13 1968 FLIGqT TIN[ 1d8.00 ARRIVAL 0ATE NAY JO 1969
HEL IO_ENTRIC COqlC
RL 147,26 LAL -,00
RP 108,3_ LAP ,45
RC 60,976 GL 16.28
PLANE TCX:ENTRIE CECil C
C3 13.145 VHt. 5.6Z6
LNC._ AZ_TH Lt_J'_ T_N[
g0.00 2 _0 14
90.0(3 23 _3 30
10(3.0(3 4 41 3
100.0(3 0 39 18
110.00 6 40 9
110.0(3 0 56 41
0ISTANCE _IO.271
LOL 81.05 VL 27.612 GAL 4.11A2'L 87.88 _ 167.74 S_IA 127.61ECC .16945 IN( 7.1146 Vl }0.254
LOP 248.80 I/P 37.487 GAP -4.M AZP _'_.07 TAL 159.tl TAP 32G.85 RCA 105.99 APO 149.24 V2 34.911
GP 11.77 7AL 53.47 7AP 58.58 [TS 547.51 7A_ 159.30 ETE 25.59 ZAC 120.85 ETC 157.81CLP -37.0J
OLA ,26.40 RAL 20.96 RAO 6_7.S V_L 11.5_3 PTH 2.05 VHP 4.147 OPA 20.71 RAP 25.71
L-! TZNE _NJ I_T JNJ _ _NJ RT A._ _NJ A2NTH XNJ TIN[ PO (ST TZN _NJ 2 LAT
3141.O5 -_6.82 IO6.58 _44.12 80.35 3 42 35 2541.0 -_7.85
3740.68 °14.L_Z 145.77 259.9_ 65.25 _4 45 50 3140.7 -t7.44
2783.78 -29.75 80.68 244,51 85,45 5 27 27 2183.8 -29.83
3575.17 -12.05 152.37 _58,89 62.45 ! 38 51 2973.2 -15.63
2411.14 -34.18 5_.74 _44.86 89,52 7 20 20 1811.1 °35.B7
5518.57 -7.76 125.68 Z_._4 56.60 ! 55 20 2918.6 -12.10
O|FFERI[NTIAL C(3RR[CTIONS
TO( -.8909 TRA-I.I(MS7 T(3 ._=O66 _AU .1296
ROE -.2897 RRA -.3_58 RC3 .4189 FAU .09_52
rOE 3.30_J FRA 4.5124 FC3-6.3fl?O BSP 8216
BOE .7492 _RA 1.2112 BE3 .7572 F_P -_Y18
NIO-COUR_ EXECUTION ACO_ACV
SOT ?.521.1 _ 794.9 SOS 914.0
RRT .9634 RFF -.9947 RT1r -.9615
2500.8 R_5 -.229_ R13 -.9679










ST 1254.4 5R 489.3 SS 2U58.5
CRT .9880 CRS .9976 CST .9962
LSA 2457.6 NSA 102.7 SSA 7.0
ELI 1344.6 EL_ 70.4 ALF 21.14
524
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH OAT[ 0£C 13 ]968 FLIGHT TIN[ 150.00 ARRIVAL DATE MAY IZ 1969
I_L|OC[NTRIC CONIC OISTANC£ 396.796
RL |47.26 LAL -.00 LOL 81.05 VL Z7.648 GAL 4.00 AZL 88.34 H(.A 170.92 SIAk 127.85 ECC .16678 IN(: J.6583 VJ 30,254
RP 108.§8 LAP ,26 LOP 251.98 VP 37._02 GAP -A.J4 AZP 91.64 TAL ]59.25 TAP 330.18 RCA J06.53 APO 149.J7 V2 34,900
RC 63.000 GL 13.16 GP ]6.57 zAL 52.99 ZAP 43.20 ETS 344.0| ?AE |57.79 ETE 36.6| ZA( 118.50 ETC 155.52 CLP -40.48
PLANETO(ENTRIC CONIC
C3 12.304 VHL 3.508 0LA 23.46 RAL 22.|5 RAO 6567.5 VEL 11.562 PTH 2.02 VHP 3.998 0PA 24.97 RAP 23.30 ECC 1.2025
LNCH AZ_ITH LN(H T;14E L-| T|NE IN| LAT IN| LONG XNJ RT A_ IN| A2_ATH |NJ TINE PO (ST TIN IN| 2 LAT |NJ 2 LONG
9(3.00 3 48 37 2942,69 -28._ 92.25 243.60 87.59 4 37 40 2342.7 -28.26 83.59
90.00 22 54 35 3910.69 -9.16 155.70 238.37 63.09 23 59 45 3310.7 -12.70 |48.81
100.(30 5 28 25 2620.90 -29.89 68.52 243.65 89.75 6 12 6 2020.9 -29.6l 59.B3
1(30.00 O | 24 3707.72 -7.69 |39.89 237.M 61.02 J 3 |J 3J07.7 -|l.49 133.27
110.00 7 13 46 2291.31 -33.85 43.40 243.45 95.03 7 51 58 |691.3 -32.79 34.32
|10.O0 0 32 32 3610.07 -4.30 J30.51 235.50 56.06 I 32 42 3010.1 -8.73 J24.22
DIFFERENTIAL (,ORI_CTIONS MIO-(,_JRSE E_CUTIOIq_CURACY CIR81T 0ETERN_NATION ACCURAC_
TOIE -.5956 TRA-|,O_399 TC3 .6|40 BAU .|510 SGT Z'_28,8 _ 1|24.8 _3 960.2 ST ||36.7 SR 6! 7.8 SS 2000.8
R0t[ -.3445224 -.476_ RC3 .6827 FAU .|0379 RRT ._3| _ -._ R'rF -.9602 CRT .9929 CR5 .999l CST .9970
F01E 3.1645 FRA 4.1_1FC3-7.3027 8SP 83|0 _ 2496.5 RZ3 o.1_19 RI3 -,9736 LSA 2381.2 HSA 84.2 SSA 6.3
.688J 8RA l.lg_6 8C3 .9J82 FSP -2_16| 5_1 248J,7 _ Z71.7 THA 26.26 ELI 1292.| EL2 64.7 ALP' 28.43
LAUNCH DATE DEC 13 1968 FLI_AT TIME J32.00 ARRIVAL OATE NAY 14 |969
HELIOCENTRIC COLIC
RL |47.26 L_L -.00
RP IO8.62 LAP .O7
RC 63.076 GL 5.87
PLANETOCENTR|C C_N|C
C3 11.389 _ 3.375
I.NCH ATMTH LNCH TII, IE
90.00 5 19 J0
1OO.OO 6 49 97
JO0.O0 22 58 J5
JJO.O0 8 19 3
110.00 23 l_ 3_
OIF'FERI[NT_AL CORI_CT_OI_
TO( -.47_2 TRA-I.04?| TC3 ._2 _ ._00_
ROE -.4103 RRA -.7974 RC3 J.I_OZ F_J .I0194
rOE 2.4933 FR_ 5.|251 FC3o7.7,1¢0 8SP 8729
• 602 .6278 BRA !.316| BC3 1.3189 FSP -2915
OXST/_'E 403.Z_
LOt, 81.05 VL 27.678 GAL 3._ _ZL N.J_ He| 174.|0 _ |_.06 [(( .16444 _N( .7069 V l _0.254
_ 255.15 VP 37.3|5 GAP -3.6_ AZIP g0.TJ TAt. |_9._7 TAP 3_3.47 RCA 107.0(3 APO |49.12 V2 34.889
GP 25.89 ZAL 52.J3 ZAP 49.?| £TS 3M.3| Z,4_ J5J.99 ETE 54.|5 ZAC 113.68 ETC 151.86 CLP -44.05
0L.A 16.64_ R/d. 24._4 RAO 6_67.4 M_L ||.§23 PTH 2.0| VHP 4,011 OPA 33.21 RAP J8._0 ECC J.1874
L-I TINI[ _NJ L_T I-N| I._ |Nj _]1_ _NJ _1_ ]NJ T_14_ PO C$T TIM ;NJ 2 LAT IN| 2 LONG
2634.64 -27.0_ _.87 242,6_ 9_,69 6 3 3 _034.6 -25.57 6J.51
4186.31 -.dO 171._ _37._) 61.69 _ 56 ? 3686.3 -4.19 164.58
2_41.89 -26.J9 48.|Z 242.4l 100.37 7 2_ 59 |741.9 -26.47 39.74
• 334.29 .61 1_3._ 237.$7 _0.|J 24 4 9 3354.3 -3.37 147.07
2065,|2 -3|.J5 26.19 ZII._ 10'4.86 B _3 _ 1463,J -28.79 17.78
38OS,_ 3.17 |40.74 _J_.?? S_,95 24 49 4 3205.8 -1.32 |34.33
N|O-C(X/R_ _CUT|ONACCURACY ORBXT 0ETERMXNATZON ACCURACY
SGT Z059.4 _ JTM.4 .qG3 976.6 ST 980.2 SR 815.8 $S I749.5
_T .e_e mr -._ RTr -.e669 C_T .9982 GtS .9997 CS? .9993
27|4.5 R_ -.|7|6 R|3 -.9_49 L$A 216J.4 N$A 39,7 SSA 8.8
_k;| _Y,! _ 384.7 TIM 40,47 ELI |874.7 EL2 37.6 ALF 39.76
LAUNCH DATE 0£C 13 1968 FLIGHT TIME |54.00 ARRIVAL DATE MAY |6 1969
HELIOCENTRIC CONIC O_STAN(_ 409°772
RL 147.26 LAL -.DO LCN. 81.05 VL 27.706 6AL 3.84 ATL 92.4J 14CA |77.27 _44 128.25 ECC .16242 TN( _.4070 VI 30.254
RP 109.65 LAP -.l! LOP 258.33 VP 37.525 GAP -3._0 AZP 87.59 TAL J59.46 TAP 336.74 RCA J07.42 APO 149.08 V2 34.878
RC 67.198 GL -19.22 GP 48.84 7AL 54.70 ZAP 63.02 [?5 327.90 7AE |31.76 ETE 70.71 ?AC |0| .22 ETC 146.10 CLP -46.43
PLANETOC[NTRIC CONIC
C3 12.446 VHL 3,52_ OLA -6.95 RAL 33.52 Rk0 6567,5 VEL 11.569 PTH 2.02 VHP 5.027 OPA 53.0l RAP 2.05 ECC J.204_
LNCH AZNTH LN_H TIME L'_ T]N[ IN| LAT IN| LONG |NJ RT A_( IN| A2'NTH |NJ TI_E PO CST TIM IN| 2 LAT IN| 2 LONG
90.00 9 0 9 1889.87 -10.60 21,88 746.93 |16.41 9 31 39 1289.9 -6.97 15.08
90.00 19 13 48 4968.38 2_.07 217.5| 249.25 71.80 20 36 36 4368.4 |9.38 209.87
100.00 dO 18 J0 1638,J8 -J1.48 2.9J 246.4? 117.79 10 45 28 |038.2 -7.67 336.19
JOO.OO L_0 38 28 4695.31 23.01 197.0_ 248,90 70.38 2l 56 43 409_.3 L_O.13 J_9.47
110.OO IJ 18 49 1448._ -13.82 347.14 2Aft.J0 121.58 |l 42 37 848.3 -9.54 340,65
llO.OO 2J 54 18 4457,96 25.51 177_97 247.82 66.44 23 8 36 3858.0 22.|0 ]70,48
OIFFERI[NTIAL CCRRECTIONS MID-COUR,_ E_[CUT_ON ACCURACY ORbiT 0ETERMINATION ACCURAC_
TOE -.3170 TRA-1.0653 TC3 .429_ BAU .3340 SGT 1842.4 S(_R 3130.9 _3 637.8 ST 733.9 SR 9|7.7 SS 937.8
ROE -.2332 RRA-J.70|O RC3 | .96(38 rkU .06642 RRT .9473 I_'-|.0000 RTF -.947| CRT .9383 CRS I ,00130 (ST .9363
FO( .34|6 FRA 4.OJ2| FC3-4.6203 _SP 11514 _ _632.8 1_3 -.08L_ R|3 -.9966 LS_ |466.3 MSA 223.9 SSA .3
BO[ .3936 BRA 2.0070 _(3 2._72 FSP -J979 ,%1 3596.3 SG2 513.8 THA 60,19 ELl 1157.7 EL2 EOJ .2 ALF 5J .76
LAUNCH OATE OEC |3 19_8 FL|GHT T|I_ |56.(_ ARRIVAL OAT[ NAY 18 |969
H_LTC_ENTRIC C(_IC
RL 147.26 LAL -.O0
RP |08.68 LAP -.30
RC 69.360 GL 63.87
PLANETOCENTR|( CONIC
C3 299.483 VHq. 17.306
LN(.H A2_ATH LN_H TIN[
37.68 16 50 43
142.32 2 12 3
37.68 16 50 43
142.32 2 12 3
37.68 |6 50 43
J42.3_ 2 |2 3
O|FFER1ENTXAL C,ORf_.CTIONS
TOE-7,6_36 TRA .83_7 TC3 -.2448 8AU 1.4581
m0-|1.8603 _A -.43_3 RC3 -.2697 F_U-.03_'O_
FOE 3.4892 FRA -.O6J0 rC3 .0926 8SJ:' 7313
8OEJ4.|154 _RA .9437 _C3 ._42 FSP 156
DISTAN_ 4J6.337
LOL 81.05 VL 27.729 GAL 3.77 AZL 55.84 H(,A lB0.54 S/AA 128.4| ECC .16055 IN(34.J427 VJ 30.234
LOP 261.50 VP 37.532 GAP -2.7| 421 _ 124.J6 TAL J59.62 TAP 340.16 RCA 107.79 APO J49.03 V2 34._67
GP -80.26 7AL 83.36 ZkP 84.23 ETS J5|.P8 ZAE 82._6 ETE 36.22 ZAC _|0.38 ETC 330.06 CLP 53.57
OLA 57,45 R/_. 324.44 IRAO 657J.7 VEL 20,_13 PTH 3.J7 VHP 19.466 OPA -57._3 RAP 109.07 ECC 5.9287
L-I TINE XNJ LAT |NJ LCNG |NJ RT A_5_ _NJ AZNTH IN| TIIA[ PO CST TIN IN| 2 LAT IN| 2 LONG
49_9._6 -5.07 235._0 231.E0 32.?0 18 12 32 4329.4 -1|.78 231.5l
3291.67 -5.O6 102.58 231.18 32.?0 3 6 55 2691.7 -11.77 98.60
4929.36 -5.07 23_._O Z3|.Z0 32;?0 JB 12 32 4329.4 -11.78 23! .5|
3291,67 -5.06 1OZ,58 231.18 32.?0 3 6 55 2691.7 -11.77 98.60
4_'_._ -5.07 _35,_JO 231.20 32.70 18 |2 52 4329.4 -|I.78 23!.5|
3291.67 -5.06 J02._18 231.18 32.70 3 6 55 2691.7 -11.17 98.60
M_0-C_URSI[ E_CUT|ON ACCURACY ORBIT OETERN[N_TION ACCURAC_
Sty? 2720.9 9_R 4045.| ,%3 |03,6 ST 253_.8 _R 3927.7 SS 1943.0
RRT .9_33 RKF -.9945 R1T -.9861 CRT .9967 CRS .9995 CST .9987
S(_ 4873.1RZ3 .0_13 R|3 -.9_98 L5_ 5061.3 NS_ |74.0 SS_ .fl
,,_1 4836.6 ._,2 610.9 THA 56.45 _LI 4673,3 EL2 173.6 ALF 57.16
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAb_ICH DATE OEC. 13 19613
HEL IOCENTRI C CCNIC
RL J47.26 LAL -.00
RP 108.72 LAP -.49
RC 71.560 GL 47.|5
PLANE TOCENTR I C CC_II C
C3 25.658 VHL 5.065
LNO4 A/tilTH LNCH TII4E
45.85 19 24 19
116.|5 4 J0 4]
45.85 19 24 19
156.15 4 |0 45
43.85 19 24 29
136.J5 4 |0 43
FLIGHT TIN[ 158.O0 ARRIVAL DATE NAY ZO 1969
LOt. BJ.05 VL 27.749 GAL
LOP 264.67 VP 37.538 GAP
GP -42.98 ZAL 66.90 ZAP
01STANCE 422.700
3.73 AZL 82.29 HCA 185.65 SMA 128.55 £CE .15920 ZNC 7.7065 Vl 30.254
-2.26 AZP 97.69 TAL 159.60 TAP 545.25 RCA 108.n8 APO 149.01 vZ 34.858
66.37 ETS 27.27 ZAE 155.85 ETE 287.97 ZA( 123.27 ETC 195.52 CLP -56.78
0LA 52.42 RAL 358.56 RAD- 6568_O _L12.126 PTH 2.J7 VHP 4,|57 DPA -30.94 RAP 45,02 ECC 1.4113
L-! TIME IN| LAT IN| LONG IN| RT AS_ IN| A2'NTH IN| TIME PO CST TIN IN| 2 LAT |NJ 2 LONG
4378.74 -31.32 208.75 240.66 45.55 20 37 ]7 3778.7 -36.73 202.05
28J5.07 ;31.3l 84.29 240.65 45.54 4 57 38 22J5.1 -36.71 77.59
4378.74 -31.32 208.75 240.66 45.55 20 37 J7 3778.7 -36.75 202.05
29J5.07 -31.3l 84._9 240.65 45.54 4 57 38 2215.1 -36.7! 77.59
4378.74 -31.32 208.75 240.66 45.55 20 37 J7 3778.7 -36.75 202.05
28|5.07 -31.3l 84._ 240.65 45.54 4 57 38 2215.1 -36.71 77.59
DIFFERENTIAL CORRECTIONS NID-COt_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.9257 TRA -.6064 TC3 .0862 BAU ,2617 SGT |539,2 _R 3066,2 563 9"_.2 ST IJOO.l SR 2747.8 5S 3573.5
ROE 2.4090 RR_ .6349 R_ ".7552 rag .0793_ RR T ".B_ _= ._t94RT_ ".9|23 CRT ".9_33 CRS "._999 CST .9956
FOE 8.22"07 FRA 2.3882 F(3-2,6760 BSP 104_ _ 34_0.9 R_3 -.054] R|3 .9984 LSA 4493.9 M$A J88.0 SSA 1.7
BOE 2.5807 BRA .8780 6C3 .7630 FSP -2?57 SG| 3376.d,,S_ 6|l_J THA 115.J8 ELi 2953.9 EL2 186.2 ALF I]J.59
_UNCH DATE DEC |3 1968 FLIGHT TINE J60,00 A_IVAL DATE HAY _2 1969
HELIOCENTRIC CONIC DISTANCE 4_3.l|3
RL |47.26 LAL -.00 LCt. 81.0§ VL 27,766 GAL 3.70 AZL _1.3J _ J86.82 SMA J2_.66 E(( .15804 I.NC 5.6876 Vl 30.254
RP 108.74 LAP -.67 LOP 267.84 VP 37.542 GAP -1.94 AZP 9_.65 T_ 159.60 TAP 346.42 RCA 108.33 APO J49.OO V2 34.848
RC 73.792 GL 39.52 GP -27.04 ZAL 62.79 2AP 65.80 ET5 I_,7| ZAE JS0.37 ETE 286.J1 ZAC 122.79 ETC 182.49 CLP -62.60
PLANETOCENTRIC CC_IIC
C3 |8.628 VHL 4.3|6 OLA 46.47 RAL 6.05 RAD 6567.B VIEL ]|.833 PTH 2.10 VHP 3.343 DPk _17.47 RAP 35,33 [CC 1.3_66
LNOq A2_4TH LN(: H TXI4_ L-Z T_ _JN_ I._T ;N_:_ :;NJ RT:A_,_' IN| A_TH : _N_T_ PO C$T TIN ;NJ 2 L*T ZNJ 2 LONG
51.48 _ 19 |6 424|.19 -3l._ J95.1_ 240,33 33.95 21 29 57 364|.2 -36.04 187.6_
128.52 4 15 _ 2798.00 -31.57 82.84 240.32 33.94 5 2 6 L_98.0 -36.03 75.26
51.48 20 19 16 424|.J9 -31._8 195.Z2 240.33 53.95 21 29 57 364"_,2 -36.04 187.63
128.52 4 ]3 Z_ 2798.00 -3J.57 82.84 240.32 53.94 5 2 6 2198.0 -56.03 75.26
51.48 20 19 J6 424|.|9 -31.58 195._ 240.33 53.95 2| 29 57 364|.2 -36.04 187.63
128.52 4 15 _ 2798.00 -31.57 82.84 240.32 53.94 5 2 6 2198.0 -_6.03 75.26
ORBIT DETERIMINATION ACCURACY
ST 636.1SR 1753.2 SS 3717.9
CRT -.9565 CRS -.9999 CST .96l_
LSA 4J55,7 NSA 177.4 5SA 2.2
EL| 1856.8 EL2 J75,3 ALF 109.32
DIFFERENTIAL CORRECTiONS
TOE -.42_0 TRA -.508| TC3 .00J8 BAU .1952
RDE 1.2983 RRA .5_52 RE3 -,7837 FAU .13102
rOE 9.500_ FRA 4.4428 FC3-6.08_'Z BSP 7677
_OE 1.3661 9RA .7526 BC_ .7837 FSP -4_
N|0-COI.M_ E_ECUTION ACCURACY
_GT 1130.2 _ 21311.5 _G3 1393.2
RRT -.834_3 RRF .9_)2 RIT -.8510
.SG8 24lB.8 I;_3 -.0_51 RJ3 .9960
_l 2352.3 SG2 563.3 THA 115.41
LAUNCH DATE DEC 13 1968 FLIGHT TII4_ 162.00 _RR_VAL D_TE NAY 24 19_9
HELIOCENTRIC CONIC 01STANCE 455.507
RL 147.26"LAL -.00 LOL 81.05 VL 27.779 G_L 3.68 _TL 85.05 eiC_ 199.99 ,_ J28.76 ECC .15713 |NO 4.9477 Vl ]0.254
RP IO8.77 LAP -.96 LOP _7].01 VP 37.544 GAP -1.41 AZP 94.87 TAL 159.57 TAP 549.55 RCA 108.53 APO 148,99 V2 34.839
_c 76,055 _L 36.04 CP -_g.e_ Z_L 61.09 ZAP 69.42 ETS 9.96 ZAE _5B.57 ETE 2_0.65 Z_C _20.36 ETC _76.93 CLP -_e.oe
PLAN_Yc_£NTRic CONIC
C3 16.516 VHL 4.064 DLA 43.60 RAL 8.87 RAO 6567.7 VEL 1J.743 PTH 2.07 VHP 3,070 0PA -11.73 RAP 30.50 ECC 1.27J8
LNO4 AZNTH LNCH TINE L-I TiNE IN| LAT _NJ LONG |NJ RT ASC IN| AZI4TH IN| TINE PO CST TIM IN| 2 LAT IN| 2 LONG
55.34 20 45 9 4175.19 -_0.91 188.60 239.93 57.57 21 54 44 3575.2 -34.94 180.78
124.66 4 12 5 2808.20 °30.90 83.25 239.92 57.56 4 58 53 2208.2 -34.93 75.43
55.34 _O 45 9 4175.J9 -30.91 188.60 239.93 57.57 2! 54 44 3575.2 -34.94 180.78
124.66 4 J2 5 2808,20 -30.90 83.25 239.9_ 57.56 4 58 53 :J'_08.2 -34,93 75.43
55.34 L_O 45 9 4|75.|9 -30.91 |88.60 239.93 57.57 21 54 44 3575.2 -34.94 180.78
124.66 4 12 fl 2808.20 -30.90 83,25 239.92 57.56 4 58 53 2L_,2 -34.93 75.43
DIFFERENTIAL CORRECTIONS HID-COURSE EX_CUT|CN ACCURACV CR_IT OEI"_RNIN4TION ACCURAC_
TOE -.1552 TRA -.3825 TC3 -,1625 BAU .J553 SGT 787.3 SGR 1639.O SG3 ]637.0 ST 312.7 _,R ISLS.5 SS 3807.8
ROE .9|22 RRA .4562 RE3 -.6843 FAU ,15762 RRT -._56 Rl_ ._84 RTF -.6889 CRT -.8298 CRS -.9997 CST .8436
FOE 9.9|61 FRA 5.5900 FC3-8.26|9 BSP 5840 S_ |836o3 R_3 -.07_ R13 ._957 LSA 4036.4 MSA 171.1 SSA 3.0
60E .9253 6RA .5953 BE3 .7033 gSP -5083 SGJ 1749.7 _ 557.J THA |09.60 EL| 1339.3 EL2 171 .J ALF IOI.56
L_UNCH DATE DEC 13 1968 FLIGHT TIME 164.00 ARRIVAL DATE HAY 26 |969
HELI(_ENTRIC CONIC OISTM¢CE 44J.881
RL 1_7.26 LAL -._O LOL B|.05 VL 27.790 GAL 3.67 A2L 85.44 _ 193.16 SMA |2_.94 ECC .15647 INC 4.5617 Vl ]0.25_
RP 108.80 LAP -1.04 LOP 274.17 VP 37.544 GAP -.99 AZP 94.44 TAL 159.50 TAP 352.65 RE_ |09.68 APO 148.99 v2 54.831
RC 78,340 GL _4.05 GP -15.74 _AL 60.|2 ZAP 74.L:_ ETS 6.57 ZAE 162.91ETE 269.72 ZAC 117.62 ETC 173.92 CLP -73.63
PLANETOCENTRIC CONIC
C3 |5.516 Vl_ 3.939 DLA 4J.96 RAL J0.40 RAD 6567,6 VlEL 11.700 PTH 2.06 V'HP 2.923 DPA -8.94 RAP 26.48 ECC |.2554
LNO4 A2_4TH LN_H TIME L-I T_NE _NJ LAT IN| L.CN(; _NJ RT A,SC |NJ A2'NTH IN| TIME PO C$T TIN IN| 2 LAT IN| 2 LONG
57.64 21 0 42 4135.31 -]O,_H_ |84.70 2_9.75 59.52 22 9 37 3535.5 -34.16 176.78
122.36 4 8 47 2819.49 -30.35 83.86 239.75 59.5| 4 55 47 L_19.5 -34.15 75.94
37.64 21 0 42 4135.51 -30._6 184.70 _39.75 59.52 22 9 37 5535.5 -34.16 176,78
ILP'Z.36 4 8 47 2819.49 -30.33 83.86 239.75 59.5I 4 55 47 2219.5 -34.15 75.94
57.64 21 0 42 4135,51 -30.345 184,70 239.75 59.52 22 9 37 3535.5 -34.16 176.78
122.36 4 8 47 2819.49 -_0.35 83._!6 _39.75 59.51 4 55 47 22J9.5 -34.15 75.94
0IFFERENT_AL CORRECTIONS NID-CCUR_E E_CUTION ACCURACY ORBIT DETERNINATION ACCURACY
TDE .0766 TRA -.2_ TC3 -.3706 BAU .1445 SGT 563.2 5GR |376.5 SC3 1793.! ST 179.6 SR 1078.2 55 3845.2
ROE .7248 RRA .34_52 RE3 -.5897 FAU .17431 RRT -.|291 _ .9967 R'rF -.1657 CRT .4428 CR5 -.9994 CST -.4105
FDEJO.1491FRA 6.5463 FC3-9.7259 8SP 4494 _ |487.3 R_3 .0118 RI3 .9974 LSA 3994.0 MSA 167,7 SSA 3.9
9OE .7289 BRA .4536 _E3 .6964 FSP -5621 S_I 13_78;8 S_2 557.6 THA 93.62 ELI 1081.2 EL2 |60.5 ALF 85.69
526
JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 4. 1968-69
LAUNCH OATE DFC I3 1968
HELIOCENTRIC CONIC
RL 147.26 LAL -.00
RP 108.82 LAP -1 ,2I
RC B0.651 GL 32,74
PLAN[TOCENTRIC CONIC
C3 14.951 VHL 3.867
LNCH AZHTH LNCH T[14[
59.17 Zl 11 3(3
120.83 4 6 20
59.17 21 I1 _(3
120.83 4 6
59.17 21 It 30
120.83 4 6 20
FLIGHT TIE 166.00 ARRIVAL CATE MAY Z8 J969
0ISTANCE 448.233
LOt- 81.05 VL 27,799 GAL 3.68 AZL 85.68 HCA 196.33 S_A IZ8.89 £CC .15604 INC 4.3236 Vl 30.254
LOP 277.34 VP 37.543 GAP -.58 ATP 94.15 TAL 159.39 TAP 355.71 RCA 108.78 APO 149.01 V2 34.824
GP -13.09 ZAL 59.44 ZAP 79.61ETS 4.30 ZAE I65.08 ETE 253.49 ZAC 114.78 ETC 172.03 CLP -79.33
CLA 40.89 RAL 11,45 RAD 6567.6 VEL 11.676 PTH Z.05 VHP Z.834 0PA -7.53 RAP 23.13 ECC J.2461
L-! T|I4E INJ LAT |NJ LONG INJ RT AS( INJ A214TH |NJ T_M(_ PO CST TIM _NJ 2 LAT _NJ 2 LONC
4108.89 -29.94 182.11 239.77 60.74 22 19 59 3508.9 -33.59 174.15
2829.45 -29.93 84.44 239.76 60.75 4 53 30 2229.4 -33.58 76.48
4108.89 -29,94 182.11 239.77 60.74 22 19 59 3508.9 -33.59 174.15
2829.45 -29.93 84.44 239.76 60.73 4 53 30 2229.4 -33.58 76.48
4108.89 -29.94 i82.I1 Z39.77 60.74 22 19 59 3508.9 -33.59 174.J5
2829.45 -29.95 84.44 239.76 60.73 4 53 30 2229.4 -33.58 76.48
DIFFERENTIAL C02MECTIONS
TD£ .2997 TRA -.0841 TC3 -.6091 8AU ,1586
ROE .6134 RR4 .3319 RC3 -.5088 FAU .18559
F0£10.2509 FRA 6,8691 FC-10,7461 BSP 3656
6OE .6827 BRA .3424 BC3 .7936 FSP -6GO5
LAUNCH 04T[ DEC 13 196_
HELIC(ENTRIC CONIC
RL 147.26 LAL -.00
RP 108.84 I._P -1.39
RC 82.981 6L 31.78
PLANE TOCENTRIC CONIC
C3 14.614 VHL 3.823
INCH A2'NTH LNCH TII4E
60.27 21 19 47
119.73 4 4 45
60.27 21 19 47
119,73 4 4 43
60.27 2J 19 47




MI0-COURSE EXECUTICN ACCURACY CRBIT gETE_INATION ACCURACY
SGT 668.J S6R 1184.9 $63 1895.0 ST 447.1 SR 929.7 SS 3848.9
RRT .6085 RRF .9940 RTF .5760 CRT .9483 CRS -.9988 CST -.9319
1360.3 R23 .1957 R13 .97fl3 LSA 3981.3 NSA I65.9 SSA 4.7
$61 1266.7 ,_3Z 495.9 THA 67,42 ELl ]023.5 EL2 J28.9 ALl r 65.06
FLIGHT TIME 168,00 ARRIVAL OATE MAY 30 1969
DISTANCE 454.565
27.805 GAL 3.70 A2'L 85.84 HC_ 199.49 5HA 128.93 ECC .15585 INC 4.1614 Vl 3/3.254
37.541 GAP -o17 AZP 93.92 TAL 159.23 TAP 358.73 RCA I08.84 APO 149.03 v2 34,816
58.87 ZAP 85.19 ET5 2.65 ZAE'165.12 ETE 235.31 ZAC I11.94 ETC 170.73 CLP -85.10
0LA 40.14 RAL








TO£ .5187 TRA .0798 TC3 -.8699 BAU .lg03
ROE .5373 RRA .2884 RC3 -.4381FAU .I_ZB4
FOE10.2044 FRA 7.2040 FC-11.4243 8SP 3573
8OE .7468 BRA .2992 8C3 .9740 FSP -6276
LAUNCH 0ATE DEC 13 1968
H£LIOCENTRIC CONIC
RL 147.26 LAL -.00
RP 108.86 LAP -1.§6











12.29 RAO 6567.6 ",/EL JI.662 PTH 2.05 VHP 2.784 DPA -6.85 RAP 20.0| ECC 1.2405
INJ LO_ INJ RT A,_, INJ A_4TH ' INJ TIM_ PO CST TIN INJ 2 LAT rNJ 2 LONG
180._ 239.94 61.56 22 27 57 3490.0 -33.15 172.30
84.97 239.93 61.54 4 52 3 L_38.2 -33.J4 76.99
180,2_ 239.94 61.56 22 27 57 3490.0 -33,15 17Z.30
84,97 239.93 61.54 4 52 3 L_38.2 -33.14 76.99
JBO.EB 239.94 61.56 22 27 57 3490.0 -33.15 172\30
84.97 239.93 61.54 4 52 3 2238,2 -33.14 76.99
NI0-CCURSIE EXECUTION ACCURACY CRSIT DETERNINATZON ACCUR4CY
_T 1035.0 SC,R 1039.4 $63 1950.6 ST 779.2 SR 823.0 SS 3817.6
RRT .8712 _ ._ RTF .85L_0 CRT .9891 CR5 -.9980 CST -.9780
2S68 1466.9 R_3 .2705 R13 .9524 L$A 3978.8 MSA 165.3 SSA 5.5
S_1 1418.9 $62 372.2 THA 45.14 ELl 1130.2 EL2 83.6 ALF 46.59
FLIGHT TIME 170.00 ARRIVAL OATE JUN ] 1969
OISTANCE 460.875
LOL 81.05 VL 27,BO8 GAL 3.73 _ZL 85.96 HCA
LOP 283.66 VP 37._38 GAP .23 AZP 93.73 TAL
6P -9.75 ZAL 58.35 ZAP 90.84 ETS 1.41ZAE
_02.66 5_A 128.96 ECC .15588 INC 4.0430 Vl 30._54
159.04 TAP 1.70 RCA 108._6 APO 149.06 V_ _4.810
163.47 ETE 219.77 ZAC 109.16 ETC 169,76 CLP -90.85
VHL 3.797 OLA 39.57 RAL 13.04 RAD 6567.6 VEL 11.653 PTH 2.05 VHP _.765 DPA -6.59 RAP 17.07 6CC 1.2373
LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIN_ PO csTTIM INJ 2 LAT INJ 2 LONG
21 26 40 4075.97 -29,32 178.92 240.24 62.14 22 34 36 3476.0 -32.79 170.93
4 3 51 2846,19 -29,31 85.47 240.24 62.13 4 51 17 2246.2 -32.78 77.48
Zl 26 40 4075.97 -29.32 178.9_ 240.24 62.14 22 34 36 3476.0 -32.79 170.93
4 3 51 2846.19 -29.31 85.47 240._4 62.13 4 51 17 2246.2 -32.78 77.48
21 26 40 407_.97 -29.32 178.92 240.24 62.14 22 34 36 3476.0 -32.79 170.93
4 3 51 2846.19 -29.31 85.47 240.24 62.13 4 51 17 2_46.2 -32.78 77.48
CORRIECTION5 NIO-C_SI_ EXECUTION ACCURACY CR_IT DET£RNINATION ACCURACY
57 1116.6 _ 740.1 55 3767.3
CRT .9975 (R5 -.9969 CST -.989!
LSA 3985.5 MSA J65.2 SSA 6.2
ELl 1338.9 EL2 43.3 ALF 33.51
TOE .7334 TRA .2494 TC3-I.1421BAU .2315 56T 1488.4 SGR 9"_0.8 8G3 1965.1
ROE .4806 RR_ ,2513 RC3 -.3721FAU .19570 I_T .9397 RRF .98_6 RTF .9314
FOEI0.OI73 FRA 7.3882 FC-11.7516 8SP 4L_50 SC,e 1750.2 R23 .L_81 RI3 .9_70
BOE .8768 BR4 .3§41BC3 1.2012 FSP -6408 5_1 1729.1 SG2 271,1 THA 31.O2
LAUNCH DATE DEC 13 1968 FLIGHT TILE; 172.00 ARRIVAL OATE JUN 3 1969
HELIOCENTRIC CONIC O[STANCE 467,165
RL 147.26 LAL -.OO LQ. 81.05 VL 27.810 6AL 3.78 A2'L 86.05 PiCk 2'05,82 SHA 128,97 ECC .15613 INC 3.9524 Vl 30.254
RP 108.88 LAP -1.72 LOP 286.82 VP 37.533 GAP ,62 A2'P 93.56 TAL 158.80 TAP 4,62 RCA 108.83 APO 149.11 V2 34.804
RC 87.691 Gk 30.36 GP -8.58 ZAL 37.83 ZAP 9_.44 £T5 ,43 Z_ 160.79 ETE 208.54 ZkC ]06.50 E_C 169.02 CLP -96.52
PLANETOCENTRIC CONIC
C3 14.323 VHL 3.785 0LA 39.12 RAL 13.76 RAD 6567.6 V_L 11,649 PTH 2.05 VHP 2.774 OPA -6.55 RAP 14.33 ECC 1.2357
LNO4 A2'NTH LNCH TXl4E L-_ TIME ZNJ LAT INJ _ INJ RT ASC [NJ 4214TH INJ TIN_ PC) CST T_M _NJ 2 LAT _NJ 2 LONG
61,_0 21 32 47 4065.31 -_g.06 177.87 240.68 62.97 22 40 33 3465.3 -32.48 169.87
118.20 4 3 31 Z853.9"Z -29.04 85,9_ 240,67 62.55 4 51 5 22_3.9 -32.47 77.96
61.80 21 32 47 4065.31 -29.0_ 177.87 240.68 62.57 _ 40 33 3465.3 -32.48 169.87
118.20 4 3 31 2853.92 -29.04 85.96 240.67 62.55 4 31 5 L_53.9 -32.47 77.96
6J.80 21 32 47 4065.31 -29.06 177.87 240.68 62.57 22 40 33 3465,3 -32.48 169.87
118;L_ 4 3 31 2853.92 -29.04 85._ 240.67 62.55 4 51 5 2253.9 -32.47 77.96
0IFFER_NTIAL CCR_ECT|ON$ NID-COUR_E_ EXECUTION ACC'URAC_ ORBIT DETERNINATION ACCURACY
TOE .9399 TRA .4213 TC3-1.4163 8AU .2776 ,%T 1_2,1 5GR 819.3 SG3 1941.9 ST 1444.6 SR 671.7 SS 3668.7
ROE .4356 RRA .2182 RE3 -.3098 FAU .19470 RRT .9579 R_ .9745 R1T .9605 CRT .9997 CR5 -.9953 CST -.993_
FOE 9.6932 FRA 7,4344 FC-IJ ,7688 8SP 5426 _ 2126.3 J_3 ,1494 R13 .9676 LSA 3996.2;MSA 165.6 5SA 6.9
I_ 1.0359 BRA .4745 8C3 I,4498 FSP -6418 S,_1 _|15.} Sr_2 218.2 THA 22.05 ELI 1593.0 EL2 14.0 ALF 24.93
527
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUI_CH DATE DEC 13 1968 FLIGHT TINE 174.00 ARRIVAL CiTE JUN 5 1969
HELIOCENTRIC CON|C 01STANCE 473.433
RL 147.26 LAL -.00 LCL 81.0S VL 27.809 GAL 3.84 AZL 86.12 HCA 208.99 SNA 128.97 ECC .15660
RP J0B.gO LAP -1.88 LOP 289.99 VP 37,528 GAP 1.01 AZP 93.40 TAL 158.52 TAP 7.51 RCA 108.77
RC 90.065 GL _9.76 GP -7,61 7AL 57.Z9 ZAP 101.90 £TS 359.66 I_E 157.63 £TE 200.85 ZAC 104.04
PLANE TOCENTRIC CONIC
C3 14.308 VHL 3.783 OLA 38.74 RAL 14.50 RAO 6567.6 VEL 11.649 PTH Z.04 VHP 2.807 0PA -6.63 RAP 11.81 ECC 1.2355
LNO_ AZNTH LNCH T|NE L-| TINE |NJ LAT IN| _ |NJ RT AS_ |NJ A2)4TH IN| TINE PO C$T TIN |NJ Z LAT |NJ 2 LONG
62.38 21 38 29 4057.16 -_.80 177.05 241.Z$ 62.89 22 46 6 3457.2 -32.19 169.03
117.62 4 3 41 2_61.(O -L_.79 86.46 241.24 62.88 4 51 23 2261.6 -32.18 78.46
62.36 2| 38 29 4057.i6 "28180 177.05 24j'2S 6"_69 22 46 6 3457.2 -32.19 169.05
117.6Z 4 3 41 2861.60 -26.79 _.46 241.24 62.1_8 4 51 23 2_61,6 -32.18 78.46
62.38 21 38 29 4057.]6 -2/t.80 i??_DS 2_J12S £2_g9 22 d6 6 _57.2 -32.19 ]69.05
117.62 4 5 41 28451.60 -_B.79 86.46 24i.24 62.88 4 31 23 2"261.6 -32.|8 78.46
0IFFER1ENTIAL _(T_ON5 " MX0-C<_UR_ £_CUTXCN ACCURACY ORBIT OETERI'I|NAT/ON ACCURACY
TOE ! ,J365 TRA ,5_10 TC3-J .(dJ13 8AU ,_5l _T _43|,_ SGR ?_|,5 $413 |8_8,3 ST 1756,4 SR 614,4 SS 3561.5
RO_ ,399! RRA .IMS RE3 -,2496 F/_U ,18_3 RRT ,_76 RRr ,9614 RTr ,9735 CRT .9997 CRS -.9931 CST o.995l
F01[ 9.2677 FRA 7.3775 Irc-11.4742 85 ° 6772 _ 2539.1 _ .0786 R13 .9756 LS4 4014.8 NS_ 166.4 SSA 7.5
1.2046 _A .6?.32 BC3 i.6997 F,SP -6287 ,%1 2531.0 _ Z132.5 THA 16.18 ELI 1860.7 EL2 13.O ALF J9.28
INC 3.8804 V| ]0.254
APO i49.16 V2 34.799
[TC |68.44 CLP-|02.O(
I.JUNGH OAT[ 0C( |3 1968 FLIGHT YINE |76.00 ARRIVAL 0ATE JUN 7 1969
/4_L IOCENTR IC (.X_N| C
RL 147.26 LAL -.00
RP I08,9| LAP -2,03
Re 92.449 GL 29.20
PLANE TOC[NTRIC CCNXC
C3 |4,3_O _ 3.M9
LNO,f A;_I4TH LNO4 TJNE
I|7.|I 4 4 15
62.89 2| 44 0
llT.|l 4 4 |_
62.89 2| 44 0
117,II 4 4 |5
0I STM_C( 479._!1
LOt. 81.O9 VL 27.807 GAL 3.9J A21. _6.18 _ 212.15 SP_ 1_.95 ECC .15727
LOP 293,1_ V__ 37,522 GaP J,40 AZ_ 93,24 TAL 158,J9 TAP 10,35 RCA 108.67
GP -6.79 Z_L _6.7_ lAP 107.15 ETS 359.05 z_ 134.31 ETE 195.36 7AC 101.B2
OLA 38.41 RAL 15._ RA_ 6567.6 V(L il.651 PTH 2.05 _ 2.86_ 0PA -6.75
L-Z TXNE IN| L_T ZNJ LCI_ IN| RTAS _ IN J_AZNT H IN/ TIME PO CST TIN
406o.87 -_B.55 176.38 741 .d 63.|4 22 51 31 3450.9
2669.52 -_B.54 86.97 24J.93 63.|3 4 52 5 2269.5
406o.87 -ZB.53 176.38 241.94 63.14 22 51 31 3450.9
2_69.52 -_.54 86.97 241.93 63.13 4 52 5 2269.5
4050.B7 -Z_.55 |76._1 241.94 63.J4 22 51 31 3450.9
28_3,52 -Z_,54 86,97 _4|,93 63,13 4 52 5 2"469,5
0|FFE_ENTIAL C£_l_[( T ION_
TO( | .3|93 TRA .7643 T1.'3-| .9_00 BM,I .3724
ROE .3685 RRA .160_ RE3 -.1943 FAU .IB_
FOg 8.7458 FR_ 7.Z|47 FC-JO._|4 ESP 8|77
60¢ J.36_ _ .7810 _3 J .9_I_ FSP -6093
|NC 3.82|4 V| 30.254
APO 149.23 V2 34.795
[TC 167.98 CLP-107._7
RAP 9.56 ECC 1.2363








ST 2043.6 SR 364.9 SS 3431.2
CRT .998§ CRS -.96O1 CST -.9962
LSA 40_.0 MS_ 167.2 SSA 8.1
ELI 2120,1 EL2 29.6 ALF 15.43
NIO-(._URS_ (X[CUTION ACCURACY
,%T 2879.7 `%R 654.6 ,%3 1808.3
._467 RRF .9427 RTF .9804
`%8 2953.2 R23 .0_6 R13 .9810
,%1 2946.O `%Z 20_.2 THA 12.21
:LAUNCH DATE DEC 13 1_8 FLIGHT TIM( 178.00 ARRIVAL DATE JUN 9 1969
HELIC_[NTRIC CON|C
RL 147.26 LAL -.00 LCIL 81,05 VL
RP 108.92 LAP -2.18 LOP 296.31 VP
RC 94.840 GL 28.66 GP -6.08 ZAL
PLANETO_ENTR|¢ CONIC
C3 |4.474 VHL 3./_]4 0L_ 38.|1RAL
LNCH AZNTH LNCH TINE L-! TINE
63.35 21 49 30 404_.9S
116.65 4 5 9 2877,94
63.35 21 49 30 404fl.95
116.65 4 fl 9 2877.94
63,35 2| 49 30 4045.95
116.65 4 5 9 2877,94
DIFFERENTIAL CORK_CTION$
TOE 1.4870 TRA ,931|
ROE .3435 RRA .1356
FOE 8.1716 FRA 6.9800
BO£ 1.5262 BRA .9409
DISTANCE 485.gO8
27._03 GAL 4.00 AtL 86.25 H_
37.516 GAP 1.78 AZP 93.08 TAL
215.31 SMA 128.92 (CO .15814 INC 3.7720 Vl 30.254
157.83 TAP ]3.14 RCA 108.53 APO 149.31 v2 34.791
56.12 2AP 112.13 (TS 358.56 ZAE 151.05 (T( 191.83 7AC 99.89 ETC 167.61 CLP-112.26
16.06 RAO 6567.6 VEL 11.656 PTH 2.05 VHP 2.940 0PA -6.86 R_P 7.60 ECC 1.2382
IN| LAT |NJ LONG |NJ RT A_. IN| A2'NTH rNJ TIN[ PC) CST TIM |NJ 2 LAT |NJ 2 LON6
-28.29 175.82 242.74 63.33 22 56 56 3445.9 -31.63 167.84
-28.28 87,51 242.73 63.32 4 53 7 2277.9 -31.62 79.53
-28.29 175.82 242.74 63.33 22 56 56 3445.9 -31.63 167.84
-28.28 87.51 242.73 63.32 4 53 7 2277.9 -31.62 79.53
-26.29 175.82 242.74 63.33 22 56 56 3445.9 -31.63 167.84
-28.28 87.51 242.73 63.32 4 53 7 2277.9 -31.62 79.53
MID-C_URS[ EX[CUTION ACCURACY ORBIT 0ETERMINATION ACCURAC_
TC3-2,1_7_ BAU .4183 ,%T _99.3 _ 589.0 ,%3 1710.6 ST 2302,9 SR 523.2 SS 3288.Z
RC3"-.1434 FAU .17306 RRT .9264 RRF .9171 RTF .9843 CRT .9963 CRS -.9863 CST -.9968
FC-IO.3fl|3 BSP 9560 _ 3351.5 R_ .0_31 R13 .9844 LSA 4044.9 MSA 167.9 SSA 8.6
BC3 2.1620 FSP -58_4 ,%1 3344.3 ,%2 218.8 THA 9.43 ELl 2361.2 EL2 44 .O ALF 12.76
_LAUN(._ DATE OEC 13 1968 FLIGHT TIME 180.00 ARRIVAL DATE JUN II 1969
HEL|OCENTRIC CONIC 0ISTANCE 492.113
RL 147.26 LAL -.00 k_t. 81.05 VL 27.797 GAL 4110 471. 86.27 /-_A
RP 108.93 LAP -2.32 LOP 299.47 VP _7._9 GAP 2.17 AZP 92.92 TAL
RC 97,236 GL 28,12 GP -3,47 _AL 35,47 2AP 116,82 ETS 358,18 ZA[
PLANE TOCENTR| C CONIC
C3 J4.645 VHL 3.827 OLA 37.B3 RAL J6,_J RAO 6567,6 VEL 11,663 PTH
LN(H A_NTH LN(.H TIME L-| _ IN| I.AT IN| LONG IN| RT AS(
63.79 2i Sfl* 3 4042.L_ -L_9.02 175.37 243.66
116.21 4 6 22 2886,85 -28.01 88,O9 243.66
63.79 21 55 3 4042.26 -28.02 175.37 243.66
116.21 4 6 22 2886.83 -2_.01 88.09 243.66
63.79 21 55 3 4042.21_ -_8.0_ 175.37 243.66
116.21 4 6 22 2686.85 -_B.0| 88.09 243.6_
DIFFERENTIAL CORRIECTIONS MI0-COLJRS( EXECUTION ACCURACY
TO( 1.6400 TRA 1.0_48 TC3-2.3_7_ _ .4620 ,%1 _86.6 `%R 534.9 ,%3 1603.0
RD( .32_ RRA .1128 RC3 -.0972 FAU .16234 RRT .8966 RRr .M31 RTF' .9867
FOE 7.5797 FRA 6.7037 FC3-9,5964 BSP 10877 _ 3725.2 R23 -.0116 R13 .9866
_OE J .6716 BRA I .1006 Be3 2.3595 FSP -5524 ,%1 3717.8 ,%2 234.9 THA 7.44
218.48 SNA 128.88 ECC .15922 IN( 3.7298 Vl 30.254
157.41 TAP 15.89 RC_ 108.36 APO 149.40 V2 34.788
147.93 (TE 189.13 ZAC 98.27 EYe 167.33 CLP-116.95
2.05 VHP 3.035 OPA -6.94
IN| 4214TH IN| TIME PO (ST TIN
63.47 23 2 26 3442.3
63.46 4 54 29 2286.9
63.47 23 2 26 3442.3
63.46 4 54 29 2286.9
63.47 23 2 26 3442.3
63.46 4 54 29 L:_86.9
RAP 5.95 ECC 1.2410








ST 2533.7 SR 488.8 55 3139.7
CRT .9931CRS -.9815 CST -.997|
LSA 4060.5 MSA 166.7 SSA 9.J
ELI 2579.B EL2 56.4 ALF 10.85
528
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69_
LAUNCH D4TE OEC |3 1968
HEL I(XENTRI C CONIC
RL |47.26 LAL -.OO
RP 108.94 LAP -2.45
R( 9<3.636 GL 27.57
PLAME TOC[NTR|C CQ_IC
C5 14.872 VHL 5.856
LNCH A?NTH LNC_ TINE
64.2| 22 0 47
115.79 4 7 48
64.21 22 O 47
115.79 4 7 48
64.21 2_ 0 47
115.79 4 7 48
FLIGHT TIME 181.00 ARRIVAL C4T[ JUN 13 1969
01 STANCE 498.29F
LOL 81.05 VL 27.790 GAL 4.22 ATL 86.31 H(A 221.64 SNA 128.B3 ECC .1605! INC 3,6930 V! 30.254
LOP 302.63 VP 3?.501 GAP 2.54 ATP 92.76 TAL 156.96 TAP 18.60 RCA 108.15 APO 149.51 V2 54.786
GP -4.93 ZAL 54.78 ZAP 121.20 ETS 357.89 ZAE 145.03 ETE 187.12 ZA¢ 96.97 ETC 167,12 CLP-!2J.33
OLA 37,57 RAL 17.81 RA0 6567.6 VEL 11.673 PTH 2,05 VHP 3.146 0P4 -6.95 RAP 4.62 ECC 1.2448
L-Z T|NE ZNJ LAT ZNJ LONG IN| RT A._ fNJ A2_4TH IN| T|t4E PO CST TIN IN| _ LAT _NJ _ L(:_G
4039.44 -27.74 |74.97 244.69 63.58 13 8 6 )439.4 -31.04 !67.03
289(5.52 -17.73 BS.?Z 244.69 63.57 4 56 5 2296.5 -3J.03 80.78
4039,44 -27,74 174.97 244,69 63.58 23 B 6 3439.4 -31.04 167.03
2896.52 -27.73 88.72 244.69 63.57 4 56 5 2296.5 -31.03 80.78
4039.44 -27.74 174.97 244.69 63.58 23 B 6 3439.4 -31.04 !67.03
2896.52 -27.73 88.72 244,69 63.57 4 56 5 2296.5 -31.03 BO.78
OIrrE_NTZAL COR_( YIONS
TOE I .7788 TRA 1.25_8 TC3-2.5279 _U .5027
ROE ._O84 RRA .O_5 RC3 -.0562 FAU .1_4
FOE 6.9923 FRA 6.4054 FC3-8.7807 e,_ o J2|02
1.S053 _A J .2592 8C3 2.5286 FSP -5185
LAUNCH OATE OEC 13 1968
HEL IOCENTR| C CCNIC
RL J47.26 LAL -.(30 LOL 81.03 VL
RIP JD8.94 LAP -2._ LOP 3D5.79 VP
RC 102.038 GL 27.OZ GP -4.47 ZAL
Pt..ANE TOCENTRIC CCNIC
C3 15.156 V_. 3.893 OLA 37.31 RAL
LNO4 A2141_ _ TJNE L-Z TINE
64.62 22 6 41 4037.47
115.3# 4 9 _q 2906.95
64.62 ZZ 6 4J 4037.47
115.38 4 9 28 2go6,gs
64.61 12 6 41 4037.47
115.38 4 9 l_B L_106,95
O|IrFEI_ENT|AL _CTZCNS
TOE 1.9057 TRA 1.4JU T¢3-2o_| _ o53_
ROE .29_ _ ,0746 _C3 -,0202 Ir_J .J3864
FOE 6.4344 YRA 6.1076 FC3-7.9J93 BSP t31_4
BO_ 1.9288 B_ 1.4182 B(3 2.6642 F_P o4816
N_O-COURS_ E_ECUT[ON ACCUR_C_ ORg_T OETERN_N_T[ON ACCURACY
SGT 4040°6 S_R 491.8 $63 |49J .3 ST 2736.1 SR 46t .1 SS 2989.5
F_tT .8S7_ _ .8405 RIT .9_82 CRT .9889 CRS °.9756 CST -,9974
S¢_ 4070.4 _3 -.0193 R|3 ._881 LSA 4075.2 N,_ J69.? SS_ 9.6
SGJ 4062.6 S_ 251.9 THA 5.98 ELI 2773.9 IrL2 67.6 ALF 9.47
FLIGHT T;NE J_4.00 ARRIVAL O__TE JUN L5 1969
0 ZSTANCIE 504.46|
27.781 GAL. 4.34 AZL 86.34 _ 224.80 t,_A IL_.T7 ECC .IGLOO IN<: 3.6606 Vl 30.254
37..494 GAP 2._ AZP 9_._O TAL J56.47 TAP 2J .27 R(A J07.9J _PO J49.63 v2 34.7@4
54.05 ZAP J25.27 ITS 357._ ZAE J42.36 ETE |@5.59 7AC 95.99 ETC 166.97 CLP-125.39
18.1'6 RA0 6561.6 VEt. 11.685 PTH 2.06 VHP 3.273 0PA -6.go RAP 3.G0 ECC I .2494
IN! LAT ]NJ L.aq_ IN! RT A,$C ]NJ A2't4TH J'NJ 7114[ PO CST TZI4 iN! 2 LAT _gJ 2 LONG
-27.43 174,64 245.83 63._ 23 |3 58 3437.5 -_0.73 |66.72
-27.42 89,40 245.83 63.65 4 37 55 2307.0 -30.72 8J .48
o27.4._ 174,64 246.83 63.66 23 |3 58 3437._ -30.73 !66.72
-27.42 89.40 245.83 63.65 4 57 f15 2307.0 -30.72 81.48
-27.43 174.64 24_.83 63.66 23 J3 58 3437.5 -30.73 J66.72
-27.42 ii9.40 245.83 63.65 4 57 55 2_07,0 -30.72 8| .48
N|0-_ E]¢EOUT|(IN ACCURACY ORBIT DETERI4_N_TiC_I 4CCU_C_
_GT 43_3.0 _ 459.5 _63 1380.8 ST 2913.4 _ 439.9 SS 2844.5
RRT ._,4 _ .t904 RTF" .98_rJ CRT .9838 CR5 -.9689 CST -.9975
8_ 4M?._ R_3 -.OE_ R13 .9889 csA 4091.9 _sA |70.8 5SA IO.O
SG| 4378.9 SG2 _8,9 THA 4.89 ELI 2945,4 EL2 78.0 4LF B.46
¢4_,4CH OAT( OEC _3 1968
HEL|O(ENTRI( C_IC
RL 147.26 LAL -.O0
RP !08.95 LAP -2,T0
RC 104,441 GL 26.45
PLANE TO_ENTRI C CCNlC
C3 15.497 VNL 3.937
LNO'I A714TH LNCH TZME
65.04 22 J2 48
JJ4.96 4 JJ J7
85.04 22 JZ 48
!14.96 4 11 J7
65.04 22 12 48
IJ4.96 4 11 17
FL|GHT T_I4_ 186,00 ARRZV4L CAT_ JUN IT 1969
01$TAN(E 510._2
LOL 8|°05 VL 27.77J" 0AL 4.49 47L 86.37 H_A 227.96 S_4 |_8.70 _(( ._6370 ZN( 3.631_ V! _0.254
LOP 308.96 VP 37,485 GAP 3,30 ATP 92.43 TAL |55.93 TAP 25.89 RC4 107.63 _PO 149.77 V2 34.78_
GP -4.06 ZAb 53.27 Z4P !29,04 ETS 357.49 7AE 139.93 ETE 184.40 74C 95._JO ETC 166.86 CLP-1_9.16
0LA 37.05 RAL 19.75 RAO 6567.6 VEL ||.700 PTH 2.06 VHP 3.4]2 CPA -6,78 R_P _.87 ECC 1.2550
L-_ TIN[ |NJ LAT JNJ _ INJ RT ASC INJ AZNTH |NJ T|I4_ PC, CST T|M ZNJ 2 LAT |NJ 2 LONG
40_.17 -27.1| |74._ 247,07 63.72 23 20 4 3436.2 -30.40 166.46
291e.26 °27.I0 _.|4 247.07 63.70 4 59"55 2318._ -30.39 82.24
4036.17 -27._J 174.36 247.07 63.72 23 20 4 3436.2 -_0.40 166.46
2918.26 °27.10 gO.J4 247.07 63.70 4 59 55 2318.3 -_0.39 82,24
403_.17 -27.1J 174._ 247.07 63,72 23 EO 4 3436,2 -30.40 J66.46
2918.2_ -27.10 90.14 247.07 63.70 4 59 55 2318.3 -30.39 82.24
DZFFERENTZAL C._CTZCIN$ MI0-(.OI./R._ EXECUTION ACCI.._ACY
TOE 2.0|84 TRA I ._738 TC3-2.7742 B#_IJ .5747 S_T 4651.7 _T,R 436.J SC,3 |272.7
• 2904 RRA .O_l@T RC3 .O09T rAU .IZT16 RR_ .Y554 RRF .7346 RTF .9896
FOE fl.8_2 FRA fl.803] FC3-7.1037 BSP 14L_7 _ 4672.1 _3 -.024J R|3 .gB9fi
2.039_ _RA |.5749 _C3 2.7742 FSP -4470 ._,1 4663.4 S_2 285.0 THA 4.07
LAUNCH DATE DEC 13 |_ FLZ_.IT T]I_ 188.00
H_LJC_ENTR|C C(_N]C 0JSTANC_ 516,7LP'_
RL 147,26 LAL -,(30 LOL 8J.05 VL 27,760 GAL 4.63 A2'L _.39 PICA 23J.12 SMA 128.62 ECC .|6561
RP 108.95 LAP -2.81 LCP 312,12 VP 37,477 GAP 3,_ ATP 92.26 TAL |_5,_6 TAP 26.48 RCA !07,32
RC 106.844 GL 2_.87 GP °3.71ZAL _2.45 ZAP 132.54 ET$ 357.37 71_. 137.73 ETE 18_.47 74C 94.90
PLANET(XENTR_C C_N_C
C3 1§.896 VI_ 3._7 OLA 36.79 R41. 20.79 RAO 6_67.6 VIEL J1.717 PTH 2.06 VHP 3.564 0P4 -6.60
LN04 AZ14TH LNCH T]I4_ L-_ T_I4E ]NJ LAT JNJ _ _NJ RT A._ |NJ A214TH _NJ T_ PO CST T_M
63.46 L:_ 19 10 4035.42 -26.76 ]74,|0 248.42 63,7_ 23 26 26 3435.4
_[4._4 4 _3 _3 _g_0.56 -_6,?_ 90._4 248.4J 63.74 5 2 4 23_0.6
85,48 22 19 10 4035.42 -_,76 174.J0 248.42 6_.7_ 23 26 26 343_,4
|J4,54 4 |3 13 29_O,56 -_.TS 90.94 248,41 63.74 5 2 4 2330,6
65.46 22 J9 J0 4035.42 -26.76 JT4.J0 248.42 63.75 23 26 26 3435.4
1!4.54 4 13 J3 2930.56 -2_.7_ 90.94 248.4| 63.74 5 2 4 2330,6
OZFFER_NT|AL C.CRR[CTI_NS M_D-(._UR_ E_IECUTI(_N ACCURACY
TOE 2.1202 TRA |.7316 TC3-2.BS52 BAU .6069 _T 491|.4 _ 420.6 S_,3 1170.2
RO4E .2866 RRA ,0449 RC3 .034.3,FAU ,1|_7 RRT ._6 _ .6769 RTF ,9899
FOE 5.4002 FRA _,_||6 rC3o6,32J0 BSP |_172 S_ 4929.3 f_3 -.0"Z42 RJ3 ,9899
2.|39fl BRA J.7322 8(3 2.8554 FSP -41_9 _11 49L_.2 ,_,2 _I00.4 THA 3.44
ORBZT OETERt4_NAT]C_ ACCUR4C_
ST _62.! SR 423.9 SS 2698.9
CRT ,9779 CRS -.9613 CS7 -.9976
LSA 4|00.0 MSA 172.0 SSA !0,5
EL! 3090.0 £L2 87.7 4LF 7.72
ARRIVAL DATE JUN 19 J969
INC 3.6052 Vl 30.254
4PO 149,92 v2 34.783
ETC 166.79 CLP-132.6fl
RAP 2,42 ECC 1,2616








ST 3186.9 SR 412.6 SS 25$8.7
CRT .9715 CRS -,9532 CST -.9977
LSA 4|04.0 MSA 173.5 SSA 10,9
ELI 3212.0 EL2 97.I 4LF 7.17
529
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH OATE DEC 13 1968 FLIGHT TIE 190.00 ARRIVAL CATE JUN Zl 1969
HELIOCENTRIC CONIC
RL 147.26 LAL -.00 L_t. 81.03 VL
Rp 108.94 LAP -2.91 LOP 315.28 VP
R( 109.246 GL 23.26 GP -3.40 ?AL
PLAI_TOCENTRIC CONXC
C3 16.36Z VHL 4.043 OLA
LNCH AZNTH LI_H TINE L-I TINE
65.89 LP'd 23 47 4033.Z4
114.11 4 15 17 2943.85
63.89 22 25 47 4035.24
114.11 4 13 17 2943,85
65.89 _ 25 47 4035.24
114.11 4 15 J7 _43_85
0IFFER1ENT_AL CCRRECTICICS
TOE 2.2123 TRA 1.8910 TC3-2.go85 BAU .6363
ROE .2859 RRA .0532 RC3 .0540 FAU .|0557
FOE 4.9443 FRA 5.2383 FC3-3.5859 BSP J6027
BOE 2.2309 BRA 1.8913 BC] 2.9090 FSP -3821
DISTANCE 522.818
27.748 6AL 4.82 AZL 86.42 H(A 234.28 SN# 128,54 ECC ,16773 INC 3.5812 Vl 30.254
37.4_ GAP 4.06 AZP 92.09 TAL 154.75 TAP 29.04 RCA 106.98 APO 150.10 V2 34.784
51.59 ZAP 135.78 [TS 357.27 ZAE 135.75 ETE 182.73 ZAC 94.75 ETC 166.76 CLP-|35.88
36.53 RAL 21.88 RAO 6567.7 V[L 11.737 PTH 2.07 VHP 3.727 0PA -6.34 RAP 2.23 £CC 1.2693
INJ LAT INJ LONG INJ RT AS( |NJ AI_4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
-26'39 173_68 249,95 63:7? 23 _3 • 3435.2 -2_,68 166.04
-26.37 91.81 249,94 63.75 5 4 213 2343.8 -29,67 83.97
-26.39 173.98 249.85 63.77 23 33 2 3435.2 -29.68 166.O4
-26.37 91.81 249.84 63.75 3 4 20 2343.8 -29.67 83.97
-26.39 J73:88 24_.85 63.77 23 33 2 3435.2 -29.68 166.04
-_.37 91.91 249.94 63.75 5 4 20 2345.8 -29.67 83.97
M|0-(.OURS_ _E(UTICN ACCURACY CR61T DETERMINATION ACCURACY
SGT 5144.9 SC,R 411.5 $6_ 1074.7 ST 3290.4 SR 405.4 SS 2425.5
RRT .643| RRF .6211RTF .9901 CRT .9647 CR$ -.9447 CST -.9977
S6B 5161.3 _3 -.0235 R13 ._J_O LSA 4104.0 MSA 175.4 5SA 11.3
SG1 5151.7 _ 314.7 THA 2._6 £Li 3313.6 £L2 106.1 ALF 6.78
L.AUNOMOAT£ DEC 13 1968 FLIGHT TIME |92.00 ARRIVA b OATE JUN 23 1969
HELIOCENTRIC C_lJC DJSTANCE 528.9R"Z
RL 147.26 LAL '.00 LOL 81.05 VL 27.734 GAL 5.O1 AIPL 86.44 PICA 237.44 5HA
RP 108.94 LAP -3.00 LOP 3|8.45 VP 37.460 GAP 4.45 AZP 91.92 TAL 154.11 TAP
RC 111,645 6L 24.66 6P -3.12 ZAL 50._ ZAP I_.79 £TS 3§7,21Z_4[ 133.98 [TE
PLANETOCENTRIC CONIC
C3 16.894 VHL 4.110 OLA
LNO_ A2"MTH LP_C._ TINE L-! HI4E
_.34 22 32 41 4035.43
113.66 4 17 21 2938.33
66.34 _'_ 32 41 4035.43
113.66 4 17 21 29-58.33
66.34 22 32 41 4035.43
113.66 4 17 21 2958.33
OIFFERENTIAL CORRECTIONS _ NIO-COUR_E
TOE 2.2_H51 TRA 2.0551 TC3-2.g2N_2 BAU °6634 SGT 5354°4
RO£ .2879 RRA .02_1RC3 .0692 r/_ .09577 _q'T .5917
FOE 4.3282 FRA 4.9_ FC_-4.9079 BSP 16808 SC_ 5169.B
2.514i _A 2.0532 BC3 2.9371 FSP -3524 ,%l 53f19_B
128.45 ECC .17008 IN<; 3.5590 Vl _0.254
31.53 RCA 106.60 APO 150.29 v2 34.785
182.14 ZAC 94.85 ETC 166.76 CLP-138.88
_.26 RAL 23.01 RIO 6567.7 VlEL 11.759 PTH 2.08 VHP 3.900 OPA -6.0_ RAP 2.27 ICe 1.2780
INJ LAT INJ _ INJ RT ASC INJ A2_4TH |NJ TII4_ PO (ST TIM INJ 2 LAT INJ 2 LONG
-25.99 173._ _5|.38 63.77 _3 39 57 3435.4 -29.29 165.87
-25.97 9"Z.75 25i.37 63.76 5 6 40 2339.3 -29.28 84.94
-_fl,99 173_68 Z§1._8 65.77 23 39 37 3435:4 -29.29 165.87
-25.97 9"Z.7fl 2_i.37 63.76 3 6 40 2338.3 "29.28 84.94
-25.99 173.68 251.38 63.77 23 39 57 _43§.4 -29.29 i65.87
-25.97 92.75 25!.37 63.76 5 6 40 2359.3 -29._8 84.94
E_ECUTICN ACCURAC_ ORBIT OETERNINATION kCCURkCV
407.3 S_3 986.5 ST 3374.0 SR 401.5 SS 2298.9
• _702 R7F .9900 CRT .9576 CR5 -.9362 CST -.9977
R_3 -.02_ RI3 .9900 LSA 4098.5 MSA 177.6 85A 11.7
_2 328.0 TH4 2.59 ELI 3395.8 £L_ 114.9 ALF 6.51
L_UNC_ 0_TE OEC 13 1968
PI_LIOCENTRIC CONIC
RL 147.26 LAL -.00
RP 108.93 LAP -3.06
RC 114.042 GL 24.03
PLANETOCENTRIC CONIC
C3 17.499 VHL 4.183
LNCJ'I AZNTH LNCH TI_
66.80 22 39 50
113.20 4 19 29
66.B0 22 39 50
113.20 4 19 29




LOL 81.05 VL 27.720 GAL 5.2? AZL 86.46 HCA 240.60 SN_ 128.35 ECC .17266
LOP 321.61 VP 37.451 GAP 4.83 AZP 91.74 TAL 153.44 TAP 34.04 RC4 106.19
GP ;2.88 7kL 49.76 ZAP 141.57 ET$ 357.16 z_E 132.39 ETE 181.66 ZAC 95.16
OL4 35.99 RAL 24.17 RA0 6567.7 VEL I1.785 PTH 2.08 VHP 4.084 OPA -5.65
L-I TIME INJ LAT INJ LONG INJ RT AS( |NJ ATNTH INJ TIME PO CST TIN
4036.09 -Zfl.fl6 173.50 252.99 63.76 23 47 6 3436.1
2973.92 -25.55 93.77 252.99 63.75 5 9 3 2373.9
4036.09 -25.56 173.50 252.99 63.76 23 47 6 3436.1
2973.92 -ZS.fifl 93.77 252.99 63.75 5 9 3 2373.9
4036.09 -25.56 173.50 252.99 63.76 23 47 6 3436.1
2973.92 -25.53 93.77 252.99 63.75 5 9 3 2373.9
_RRIV_L GATE JUN 25 1969
INC 3.5383 Vl 30.254
APO 150.51 v2 34.787
£TC 166.77 CLP-141.66
RAP 2.52 £CC 1.2980








TO_ 2.3756 TRA 2.2219 TC3-2.9337 BAU .6866
ROE .2924 RRA .0134 RC3 .0907 FAU .0863_
FOE 4.1592 FRA 4.7554 FC3-4.2707 8SP 17452
BOE 2.3935 _RA 2.2218 Be3 2.9349 FSP -3234
NI0-COURS_ EXECUTION ACCURACY
SC_T 3545.7 _ 407.0 SC,3 _06.2
RRT .5473 RRF .5270 RTF .9899
sQ3 5560.6 K_3 -.0202 R13 .9999
561 5550.2 SG2 340.3 THA 2.31
ORBIT OETERNINATION ACCURACY
ST 3444,6 SR 400.6 SS 2182.9
CRT .9307 CRS -.9279 CST -.9977
LSA 4093.7 HSA 190.0 SSA 12.0
ELI 3465.6 EL2 1_3.5 ALF 6.32
LAUNCH 0ATE OEC 13 1_ FLIGHT TIME 196.00 ARRIVAL CATE JUN 27 1969
PELIOCENTRIC CONIC
RL 147.26 LAL -.00
RP 108.93 LAP -3.16
RC 116.433 GL 23.39
PLANE TOC[NTRI C CONIC
C_ 18.184 VHL 4.L_14
LNO4 A_eMTH LNCH TINE
67.29 22 47 18
112.71 4 21 33
67.29 22 47 18
112.71 4 21 33
67.29 22 47 18
112.71 4 21 33
Ol STANCE 340.9_6
LC¢ 81.05 VL 27.705 GAL 5.44 AieL 86.49 HCA 243.77 S_4 129.24 £(( .17549
LOP 3_4.78 VP 37.442 GAP 3.23 AZP 91.56 TAL 152.73 TAP 36.49 RCA 105.74
GP -2.67 ZAL 48.80 ZAP 144.16 ETS 357.13 ZAE 130,97 ETE 181.27 ZAC 95.66
OLA 35._r0 RAL 25.36 RA0 6567.7 VlEL 11.914 PTH _.09 VHP 4.276 0PA -5.22
L-I TIME INJ LAT INJ LCNG INJ RT AS( INJ AZNTH INJ TIHE PO CST TIM
4036.97 -25.10 173.32 254.69 63.74 23 54 35 3437.0
2990.91 -25.09 94.98 254.68 63.73 5 11 24 2390.9
40_6.97 -25.10 173.3_ 254.69 63.74 23 54 35 3437.0
2_0.91 -25.09 94.88 254.68 63.73 5 11 24 2390.9
4036.97 -25.10 173.32 254.69 63.74 23 54 35 3437.0
2990.91 -25.09 94.88 _54._ 63.73 fi 11 24 2390.9
oIrFER£NTIAL CCRRI_CTIONS
TOE 2.4433 TRA 2.3927 TC3-2.9161BAU .7092
ROE .2989 RRA .0089 RE3 .088| FAU .07804
FOE 3.8163 FRA 4.3396 FC3-3.7137 BSP IBJO0
BOE 2.4637 BRA 2.39"_B 8C3 2.9174 FSP -2984
HIO-COUR_ EXECUTION ACCURACY
S_T 5714.5 SGR 408.9 SG3 832.1
_T .5099 _ .4907 RIT .9897
S_ 5729.i R23 -.0184 R13 .9896
•S_I 3718.3 SC,2 351.4 THA 2.I0
INC 3.5189 Vl 30.254
APO 150.75 V2 34.790
ETC 166.80 CLP-144.Z4
RAP 2.96 ECC 1.2993








ST 3494.8 SR 401.6 SS 2_69.8
CRT .9438 CRS -.9196 CST -.9977
LSA 4077.4 MSA 182.9 5SA 12.3
ELl 3515.3 EL2 132.0 ALF 6.20
JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH DATE DEC 13 1968
HELIOCENTRIC CONIC
RL 147.26 LAL -.OO
RP lOB.91 LAP -3.22
eC 118.823 GL 22.73
PLAN[T(XENTRIC CONIC
C3 18,955 VHL 4.354
LNCH AZMTH LNCH TIME
67.80 22 55 2
112.20 4 23 34
67,80 22 55 2
112.20 4 23 34
67.80 22 55 2
112.20 4 23 34
FLIGHT TIME 198.00 ARRIVAL DATE JUN 29 1969
DISTANCE 546.964
LOL 81.05 VL 27.689 GAL 5.69 AZL 86.50 HCA
LOP 327.94 VP 37.434 GAP 5.63 AZP 91.37 TAL
GP -2.48 ZAL 47.81 ZAP 146.58 ETS 357.11 7AE
246.93 SMA 128.13 ECC .17857 |NO 3.5004 Vl 30.254
151.99 TAP 38.92 RCA 105.25 APO 151.01 V2 54.794
129.69 ETE 180.95 ZAC 96.34 ETC 166.83 CLP-146.66
DLA 35.40 RAL 26.59 RAD 6567.8 VEL 11.846 PTH Z.lO VHP 4,479 DPA -4.74 RAP 3.56 ECC 1.3120
L-I TZME INJ LAT INJ LONG INJ RT A,_ INJ AZMTH |NJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG
4038.15 -24.62 173.15 256.46 63.71 24 2 20 3438.1 -27.94 165.45
3009.24 -24.60 96.07 256.46 63.70 5 13 43 2409.2 -27.93 88.37
4038.15 -24.62 173.15 256.46 63.71 24 2 20 3438.1 -27.94 J65.45
3009.24 -24.60 96.07 256.46 63.70 5 13 43 2409.2 -27.93 88.37
4038.15 -24.62 173.15 256.46 63.71 24 2 20 3438.1 -27.94 165.45
3009.24 -24.60 96.07 256.46 63.70 5 13 43 2409.2 -27.93 88.37
DIFFERENTIAL CCRRECTZCI¢5
TOE 2.5106 TRA 2.5704 TC3-2.8776 6AU .7296
ROE .3072 RRA .0041RC3 .O925 FAU .O7039
FOE 3.5096 FRA 4.3443 FC3-3.2150 BSP J8684
BOE 2.5293 BRA 2.5704 BE3 2.8791 FSP -2731
LAUNCH DATE DEC 13 1968
HELIOCENTRIC C..CN|C
RL 147.26 LAL -.00
RP 108.90 LAP -3.27
LOL 8!.O5 VL 27.672 GAL
LOP 331.11 VP 37.425 GAP
HID-COURSE EXECUTION ACCURACY CRBIT OETERNINATION ACCURACY
SGT 5866.6 SGR 412.3 SG3 764.9 ST 3531.6 $4_ 404.3 SS 1964.4
RRT .48OZ _ .46215 R1T .9894 CRT .9371CR$ -.9118 CST -.9977
.S_ 5881.1R23 -.0164 R13 .g894 LSA 4057.0 H$A 186.0 SSA 12.5
-%1 5869.9 SG2 581,4 THA 1.94 ELI 3551.9 EL2 140.3 ALF 6.13
FLIGHT TINE L_0.00 ARRIVAL DATE JUL I 1969
OISTAN(E 552.934
5.93 A2L 86.52 HCA 250.09 SMA 128.02 ECC .18192 IN<: 3.4829
6.03 421_ 9|.J9 TAL 151.23 ?AP 41.32 RCA 104.73 APO 151.3J
RC 121.206 GL 22.06
PLANETOCENTR|C CONIC
C3 19.823 VHL 4.452
LNC_ A2'HTH LNC_ TIME
68.34 23 3 4
111.66 4 25 29
68.34 23 3 4
111.66 4 25 29
68.34 23 3 4
111.66 4 25 29




0LA 35.10 RAL 27.83 RAO 6567.8 VEL 11.883 PTH 2.11 VHP 4.691 OPA -4.21 RAP 4.32 EC( J.3262
L-! TZNE IN| L&T IN| LONG IN| RT AS( IN| A214TH IN| T[NE PO EST TIN IN| 2 LAT IN| 2 LONG
4039.54 -24.10 172.98 258.31 63.68 24 10 23 3439.5 -27.43 165.32
30_J.04 -24.09 97.36 258._ 63.67 5 15 58 2429.0 -27.42 89.69
4039.54 -24.10 172.g_ 258.31 63.68 24 10 23 3439.5 -27.43 165.32
3029.04 -24.09 97.36 258.30 63.67 5 15 58 2429.0 -27.42 89.69
40_.54 -24.10 172.g6 258.31 63.68 24 I0 23 3439.5 -27.43 165.32
30_.04 -24.09 97.36 258.30 63.67 5 15 58 2429.0 -27.42 89.69
DIFFERENTIAL CORRECTIONS
TD( 2.5712 TRA 2.7558 TC3-2.8_I BAU .7478
ROE .3J72 RRA .O006 RE3 .0941 FAU .06334
FDE 3.2332 FRA 4.1678 FC3-2.7662 BSP 1_12
80E 2.5907 8RA 2.7558 BE3 2.8216 FSP -2539
NID-(..OUR_ E_L"UTION ACCURACY ORBIT DETERNINATION ACCURACY
,_T 6003.5 ,SGR 416,7 SG3 703.8 ST 3555.9 SR 408.2 SS 1865.5
RRT .4_79 _ .4420 RTF" .9890 CRT .9307 CRS -.9043 CST -.9977
SGe 6017.9 R23 -.0142 R13 .9890 L$A 4031.8 NSA 189.5 SSA 12.7
SGI 6006.5 SG2 370.3 THA 1.83 ELI 3576.2 EL2 148.5 ALF 6.11
!.AUNCH DATE 0EC 13 1968
HELIOCENTRIC CONIC
RL 147.26 LAL -.00
RP IO8.89 LAP -3.32
RE 123.581GL 21.57
PLAN[TOCENTRIC CONIC
C3 20.798 VHL 4.560
LNO.I AZNTH LNCH Till[
68.91 23 11 23
111.09 4 27 14
68.91 23 II 23
111.09 4 27 14
68.91 23 11 23
FLIGHT TI_ 202.00 ARRIVAL DATE JUL 3 J969
DISTANCE 558.876
LOL 81.05 VL 27.654 GAL 6.23 A?L 86.53 HCA
LOP 334.28 VP 37.417 GAP 6.45 ATP 91.00 TAL
GP -2.17 ?AL 45.75 ?_P 150.97 £TS 357.07 2AE
253.26 SMA 127.90 ECC .18556 ZNC 3.4660 VI 30.254
150.44 TAP 43.70 RCA 104.16 APO 151.63 V2 34.803
127.53 ETE 180.47 ZAC 98.15 ETC 166.93 CLP-ISI.O4
OLA 54.78 RkL 29.09 RA0 6567.8 V[L 11.924 PTH 2.12 VHP 4.913 OPA -3.65 RAP 5.20 ECC 1.3423
L-I TII_ IN| LAT IN| LONG IN| RT A._ IN| A2'MTH IN| .TINE PO (ST TIN IN| 2 LAT IN| 2 LONG
4041.10 -23.55 172.81 260.23 63.64 24 18 44 5441.1 -26.90 165.19
3050.39 -23.54 98.74 260.22 63.63 5 18 4 2450.4 -26.89 91.12
4041.10 -23.55 172.81 260.23 63.64 24 18 44 3441,1 -26.90 165.19
3050.39 -23.54 98.74 260.22 63.63 5 18 4 2450.4 -26.89 9J.12
4041.10 -23.55 172.81 260.23 63.64 24 18 44 3441.1 -26.90 165.|9
98,74 2_O.22 63.63 5 18 4 2450.4 -26.89 91.12
N10-COURSE EX£CUT[ON ACCURACY ORBIT 0ETERRINATION AECUR4CY
S_T 6129.9 SC_ 421.8 S_3 648.9 ST 3573.2 SR 413.0 S$ 1775.8
_T .4430 RRF .4290 RTF .9886 CRT .9246 CRS -.8973 CST -.9978
SG_ 6144.4 R23 -.0118 R13 .9886 LSA 4006.8 HSA 193.2 SSA 12.9
._1 6|32.8 _2 378.0 THA 1.75 ELI 3593.6 EL2 156.4 ALF 6.11
111.O9 4 27 14 3050.39 -23.54
DIFFERENTIAL CORRECTIONS
TOE 2.6310 TRA 2.9526 TC3-2.7415 BAU .76_7
RDE .3287 RRA -.0008 RE3 .0939 FAU .05868
FOE 2.9893 FRA 4.0124 FC3-2.3596 BSP 19624
2.6515 8RA 2.9526 0C3 2.7431 F$P -2334
LAUNCH OATE OEC 13 1968 FLIGHT TINE 204.00 ARRIVAL DATE JUL 5 1969
HELIOCENTRIC CONIC
RL 147.26 LAL -.00
RP 108.87 LAP -3.35
Re |25.948 GL 20.68
PLANETOCENTR_( CONIC
C3 21.890 VHL 4.679
LNCH ATMTH LNCH TIF4_
69.51 23 19 59
110.49 4 28 48
69.51 23 19 59
110.49 4 28 48
69.51 23 19 59
110.49 4 28 48
OISTN_ICE 564.785
LOL 81.05 VL 27.636 GAL 6.53 AZL 86.55 _ 256.42 SI4A 127.77 ECC .18950 IN( 3.4496 Vl 30.254
LOP 337.45 VP 37.40<3 GAP 6.88 A2'P gO.Bl TAL 149.63 TAP 46.05 RCA 103.56 APO 151.99 V2 34.808
GP -2.04 ZAL 44.70 ZAP 152.9_ ETS 357.05 ZAE 126.61ETE 180.30 2AC 99.25 £TC 166.97 CLP-|53.04
OL_ 34.45 RAL 30.37 RAO 6567.9 VEL 11.970 PTH 2.13 VI.IP 5.146 DPA -3.05 RAP
L-; TINE IN| I.AT ZNJ _ IN| RT AS(: IN| A214TH iN| TiME
4042.75 -2"Z.9_ 172.6_ 2_2.2l 63,(_0 24 27 22
3073.39 -22.945 100.24 262.20 63.59 5 20 1
4042.75 -2_.g_ J72.62 262.21 63.60 24 27 22
307_.39 -2"2.9_ 100.24 262.20 63.59 5 20 1
4042.75 -_2.98 172.62 262,21 63.60 24 27 22
_073.3_ -22.91_ 100.24 262._ 63.59 5"_ i
6.21ECC 1.5603








ST 3575.7 SR 418,1SS 1688.8
CRT .9186 CR5 -.8905 CST -.9978
LSA 3971.6 NSA 197.| SSA 13.0
ELI 3596.3 EL2 164.2 4LF 6.14
OIFFERENTIAL CO_CT/ON_
TOE 2.6841 TRA 3.1555 TC3-2.6554 BAU .7776
ROE .3414 RRA -.O011 RE3 .0914 FAU .05089
FOE 2.7642 FRA 3.8672 FC3-2.0126 BSP 20076
BOE 2.7057 BRA 3.1555 BC3 2.6569 F$P -2160
NI0-C.OUR_E EXECUTION ACCURACY
_,T 6_39.9 StIR 4_.7 563 598.5
RRT .4333 RRF .4210 RIT .9882
Sr_ 6254.5 R_3 -.0096 R13 .988_
S_I 6242.6 S62 584.4 THA | .70
531
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCJ.I OATE 0EC 13 I968 FLIGHT TII4E Z06.00 ARRIVJL 0ATE JUL 7 1969
_IELIOCENTRIC CONIC DISTANCE 570.660
RL 147.26 LAL -.iX) L_I. 81.05 VL 27.617 GAL 6.86 A2_. 86.57 PICA 259.59 S_AA 127.65 [CC .19376 INC 3.4337 Vl 30.254
RP IO8o85 LAP -3.38 LOP 340.62 VP 37,4OI GAP 7.31 AZP gO.62 TAL I4B.BI TAP 48.39 R(A 102.91 APO I52.38 V2 34.B|5
RC 128.306 GL 19.97 GP -I.92 ZAL 43.63 ZAP 154.87 ETS 357.02 7A( 125.78 ETE 180.|6 ZAC IOO.45 ETC 167.0J (LP-154.94
PLANE TOCENTRIC CONIC
C3 23.116 _ 4,808 OLA _4,|| RAL 31.65 RA0 6567.9 V(L 12.O2J PTH 2.15 VHP 5.389 OPA -2.42 RAP 7.32 ECC 1.3RO4
LNO4 A2_4TH LI_H TIN[ L-| T|NE IN| LAT IN| LONG |NJ RT ASC IN| A2_4TH |NJ TIME PO (ST TIN IN| 2 LAT IN| 2 LONG
70.14 23 28 54 4044.40 --L_.37 172.42 264.26 63.55 24 36 |9 3444.4 -25.73 |64.89
109.86 4 _] 7 3096.16 -2'2.35 101.85 264.25 63.54 5 21 45 2498.2 -25.72 94.3|
70.14 23 28 _ 4044.40 -L_Z.37 172.42 264.26 63.55 24 36 19 3444.4 -2§.73 164.89
109.86 4 30 7 30_.18 -22.35 101.85 264.25 63.54 5 21 45 2498.2 -25.72 94.3]
110.OO 4 48 26 304_35 -23._ 9e.34 265.i0 _4187 5 39 6 2442.3 -27.16 90.62
110,OO 4 13 42 3148.23 -20,76 104.88 _G3.37 62.21 5 6 10 2548.2 -24.31 97.53
DIF'F'ERIE_NTXAL CC6_q[CTXONS N_0-COL_ EXECUTION ACCURACY ORBIT (3[TERMINATION ACCURACY
TOE 2.7'347 TRA 3._)Z TC3-2.5557 _ .7g(33 YvT 63_8.3 SCd_ 431.6 SG3 552,8 ST 3569.7 5R 423.3 5S 1607.9
• 3552 RRA .0_01 RC3 ,0876 FAU .OA5§4 _T .4L_B9 _ .4182 RTF" .9878 CRT .9129 CRS -.8840 CST -.9978
roe 2.5618 F'RA 3.7367 rC3-I .?055 8SP 20_2 SG8 6_53.0 _3 -._X)78 R|3 ._78 LS_ 3932.7 NSA 201 .J SSA 13.0
i_[ 2.7577 _A 3._'Z 1_3 2.5572 FSP -2000 SG| 6341.0 S¢_ _1_9.7 THA I .68 ELI 3590.6 EL2 171.8 ALF 6.I9
I._UN04 OATE 0_C 13 1960 FL|CdAT Till[ _D_._ ARRIVAL OAT[ JUL 9 1969
Rt. 147.26 LAL -,00 L.Q. 81.05 VL 27,_ GAL 7.2J A21. _.58 PICA _62.75 5_A
RP lOe._13 L_P -3.39 L_ _3.80 VP 37._ GAP 7.7? A_qP g0.43 T_L 147.$6 T_P
130.653 G1- 19.L_ GP -1.82 IN., 42._ 7AP |g.67 gTS 356._ 7kl_ 125.03 [TE
PLANE TO_I[NTR| C COMJ¢
C3 24.491 Wit. 4,949 OLA 33.75 RAL 32.94 RAD 6_.0 VIE1- 1_.078 PTH E.J6
LNO_ AZI4TH 1-NO4 TZN[ L-I T|I4_ JNJ I.AT
?0.82 23 38 6 4046.12 -_1.72
109.18 4 31 |1 _124.74 "2|.?1
_0.¢_ _3 _ _ _._Z -_1._
I0_.IS 4 31 11 _Ja -21.71
JlO,00 3 55 5 _3S.07 -J7._
O_fI_R[NTJAL C_I_E¢ T |(_45
TO( 2.7_4J TRA 3.5_J0 TC3-_.4449 BAU ._0|0
.$?0! RRA .O0_i RC3 .(3_ES FAU .D,*O_
rO[ Z.3#0_ FRA 3._JM rc3-j.435_ BSP
2.80_6 _A 3.5950 _!_3 2.446_ rip -1_53
127.52 rCC .19838 |NC 3.4181 VJ 30.254
50.72 RCA 102.22 APO 152,81 v2 34.82J
I_D.O§ ZAC 101.75 ETC 1G7.05 CLP-156.74
5,644 OPA -|.75 RAP 8.52 [CC 1.4031
|NJ _ IN| RT ASC ZNJ AZNTH IN| TIME PO CST TIN IN| 2 LAT _NJ 2 LONG
|7_.2| L_6,_ 63.51 24 45 32 3446.1 -25.10 164.72
I03.57 EG6.35 63.50 5 23 16 2524.7 -25.09 96.08
l?_._| _._ 6_.51 Z4 145 32 3446.1 -25.10 164.72
I03._7 _,_5 _ 5 25 _6 2_24.? -_5.09 _.08
_4._ _1._}3 66.55 6 7 2 2383.8 -28.56 86.64
110.O| _l,_0 60.39 4 49 0 2635.1 -21.72 102.94
N|O-CX_,I_ EXECUT_CN ACCURACY ORBIT OETERNINATION ACCURACY
,_GT 64_.g JK_ 4M.2 st,3 511.3 sT 3556.1 sR 428.A SS 1532.9
NRI" .4_J _ .4_01 RIT .9_74 CRT ,gO73 CRS -.8778 CST -.9978
_d_ 6441.7 _3 -.0058 213 ._74 LSA 3891.2 NSA 205.1 SSA J3.0
_,J M_9.6 SC_ 393.8 THA 1,67 £L1 3578.0 EL7 179.1 ALF 6.25
LAUGH OATE OEC 13 19_8 FLIGHT TIME 210.00 ARRIVAL [3ATE JUL |1 1969
HELIO_ENTRZC CONIC 0ZSTAI_E 582,295
RL 147,26 LAL *.(_ LOL 8i ,05 VL 27,578 G£L 7,59 471. 86,60 MEA 265,92 _IA 127,38 ECC ,20539 ZNC 3.4027 Vl 30,254
RP 108.80 LAP -3.39 LOP 34_.97 VP _7,_5 GAP 8._4 AZP g0._4 TAL 147.1| TAP 53.03 RCA 101.48 APO J53.29 V2 34.829
RC 132.9#9 GL 18._4 GP -I.72 7A1. 41,48 Z_P 158,_ ETS 356.93 ZA_ 1_4,35 ETE 179.96 7AC 103.|4 ETC 167.08 CLP-158.45
PLAN_ TOCENTRZ C CONIC
C3 26.0_4 VHL 5,102 01.A 3_,_ RAL 34,L_Z RA0 65_,1 V_L |_,14| PTH 2,18 VHP 5,912 OPA -1.07 RAP 9,81 ECC |.4285
LNO4 ATNTH LN_H T_ME L-! T|ME |NJ LAT _NJ LONG ZNJ RT ASC |NJ A2_TH IN| TIME
1De'47 4 31 52 3153.42 -21.03 _05.43 26_.50 63.46 5 24 25
.r71'53 23 47 40 4047.5Q -21,05 171.945 268,51 65.47 24 55 7
108.47 4 31 52 315_,42 -21.0_ 105.43 2_._0 63.46 5 24 25
II0.00 5 37 10 2953.25 -26.43 92._8 271,J9 67.49 6 26 24
1i0.OO 349 28 3295.72 -15.84 113.49 265.52 59.31 4 40 23
0ZFFERIENT_AI,. COI_I?IECTIONS N|0-O_UR_[ E_ECUT_ON ACCURACY
T0_ 2.8313 TRA 3.8337 TC3-2.3249 _ ._l(_J_ S_T 6505.2 S_R 440,3 SG3 473.5
• 3858 RRA ,0071 RC3 .0768 F'AU .O_H;I| R_T .4330 RRF .4255 RTr .9870
rOE 2.2158 rRA 3.5149 F'C3-I,L_08 BSP 21182 _ 6520.1 _3 -.0039 R13 .98?0
• OJ[ 2.8575 _RA 3,8337 BC3 2,3262 F'SP -1718 S_| 6508.0 _ 396.7 THA 1.69








ST 3536.3 SR A33.7 SS IA62.9
CRT .9018 CRS -.87|9 CST -.9978
LSA 38A5.7 HSA _09.2 5SA 13.O
ELl 3557.9 EL2 186.1ALr 6.32
LAUN04 OATE DEC 13 1_0_ r1._GHT TIME 212.00 ARRIVAL OATE JUL 13 |969
MELIOCENTR_C _NIC 0JSTANCE _,047
RL 1_?.26 La1. -.00 LQ. 81.05 Yr. 27._58 G_1. 7.99 A2_ _.6! H_ 269.09 S_4A 127.25 ECC .2_8_O INC 3.3875 VJ 30.25A
RP 10_.78 LAP -3,39 LOP 350,14 VP 37.378 GAP 8,73 A2_ g0.05 TAL 146.24 TAP 55,33 RCA 100.68 APO 153.82 V2 3A.837
RC 135.313 GL 17.82 GP -1.64 ?_L 40.39 2AP 1_0.0_ ETS 356.85 ZA_ 123.74 ETE 179.89 ZAC 104.60 ETC 167.09 CLP-J60.09
PLANE T_ENTRI C CONIC
C3 27.769 VHL 5.2T00LA 33,01 RAL 3_.50 RAO 6_.1 V_L 1_,_12 PTH 2,1_ VHP 6.193 OPA -.36 RAP 111.17 ECC J .4570
LN04 AZNTH LNCH TIME Lo| T_MIE ZNJ LAT ;NJ _ |NJ RT ASC INJ AZNTH JNJ T_ME PO CST TIN INJ 2 LATINJ 2 LONG
72,29 0 I _ 40d_.79 -_*_ |71,_1 270,7J 63.4_ J _ 58 3448,8 -23,74 164,26
107.71 4 32 10 3154.25 -20.33 107.43 270.71 63.42 3 25 14 2584.2 -23.73 JOO.O4
72.29 0 J 30 404_,79 -_,34 17|,68 E70.71 63.43 1 8 58 3448.8 -23.74 164.28
I07.?I a 32 10 3184.25 -20.33 107,43 270.71 63,42 5 25 14 2584.2 -23.73 1OO.O4
II0.00 3 54 10 2932.21 -21_.97 91.19 273.9_ 68.15 6 43 2 2332.2 -29.69 B3,05
110.00 3 38 39 3348.83 °13198 116.47 267,02 58.4_ 4 34 28 2748,8 -18.05 109.72
0_FFERI[NTJAL CORR_CT|CN.q N|O-COJRS[ EY_CUTJON ACCURACY ORBIT OETERMINAT|ON ACCURACY
TO[ 2,8811 TRA 4,Og_ TC3-2.1923 _AU .814_ ._T 6_78.0 ,%R 444.1 SG3 439.5 ST 3514.0 SR A37.5 85 1399.9
ROE .4024 RRA .O1_ R_3 .O707 FAU .03178 RRT ,4408 RR_ .4348 RTF .9866 CRT .8965 CRS -.8664 CST -.9979
F0t_ 2.0?08 _RA 3,4_45 r_ -,_JO_ _SP 21409 S&_ 6_3,0 R_3 -.001_ RJ3 ,_66 LSA 3801.8 MSA 2J3.1 SSA 13.0
2.9091 _RA 4.0gO0 Be3 2.1934 FSP -1588 ,.%1 6580.9 St-,2 39_.4 THA 1.71 ELI 3535.9 EL2 192.6 ALF 6.39
532
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 4. 1968-693
LAUNCH OAT[ DE(: 13 196B
I'lL I(XENTR|C CCNIC
RL 147.26 LAL -.O0
RP 108.75 LAP -3.37
RC 137.625 GL 17.09
PLANETOCENTRZ( C(_NIC
C3 19.722 VHL, 5.452
LNCH ATNTH LJqCHTINE
73.10 0 11 46
106.90 4 31 0
73.|0 0 11 46
lOG.gO 4 32 0
11o.oo 6 9 35
110.00 3 33 11
DIFFERENTIAL CORRI[CTIONS
TDE Z.9169 TRA 4.358Z
RO[ .4195 RRA .O_Ofl
FOE 1,9365 FRA 3.3406
80E 2.95_ ORA 4.3583
LAUNO4 DATE 0t[C 13 1968
FLIGHT TIME 214.00 ARRZVAL CATE JUL 15 1969
OISTAN(E 593.749
LOL 81.05 VL 27.538 GAL 8.-3 ATL 86.63 H(A
LOP 353.32 VP 37,371 GAP 9.24 A2'P 89.87 TAL
GP -1.36 ZAL 39,31 ZAP 161.Cd3 ETS 358.75 7AE
272.26 _ 127.11ECC .21467
145.36 TAP 57.63 RCA 99.82
123.17 ETE 179.84 ZAC 106.13
IN( 3.3722 Vl 30.254
APO J54.40 V2 34.846
ETC 167.09 CLP-161.66
0LA 32.61RAL 36.77 RAO 6568.2 V[L 12,2_V'_ PTH 2.11VHP 6,490 0PA .37 RAP 12.59 ECC 1.4891
L-I TI!4[ |NJ LAT |NJ _ |NJ RT AS( IN| AZNTH IN| TIME PO (ST T|M IN| Z LAT IN| 2 LONG
4049.64 -19.61 171,35 272.96 63.40 1 19 15 3449.6 -23.02 164.00
3217.36 -19.59 109,58 271.9fl 63.39 5 25 37 2617.4 -23.OO 102.23
4049.64 -19.61 171.35 272.96 63.40 J 19 19 3449.6 -23.02 164.00
3217.36 -19.59 109.58 272,9fl 63.39 5 25 37 1617.4 °23.00 102.23
2916.63 -27.36 90.14 276.72 68.66 6 58 12 2316.6 o30,01 81.95
339_.37 o12,_ 119.Z0 L:_8.63 57.82 4 30 0 2798.4 -16.36 112.57
NZ0-COURS[ [_.CUT|ONACCURACV ORB_TO[TERNINATION ACCURACY
TC3-2.0593 BAU .8187 S_T 66._8.7 SGR 447,J SG3 408.1 ST 3482.5 SR 441.0 SS 1339.4
RE3 .0_11FAU .02799 RRT ,4_[_ RRIr .4459 RIT .9861 CRT .8912 CRS -.8609 (ST -.9980
FC3 -.8153 gSP 2169"Z sr,dB 6633,8 R_3 -.a003 R13 .t)B6Z LS_ 3750.9 N._ 216.9 ss_ 12.9
B(3 2.0603 FSP -1477 ,SG1 _M_4|.8 SGZ _.9 THA 1.75 ELI 3504.7 [I.2 198.8 ALF 6,46
FL;Gf'0T TINI[ 216.00 ARRIVAL OATE JUt. 17 1969
PIELJO(ENTRIC _IC DZSTMACI[ _H).394
RL 147.26 L_. -.(30 I.OL 81.05 VL 27.517 GAL B.gO AZL 86.64 Hr_ 275.44 Sl_ 126.97 ECC .22105 INC. 3.3569 Vl 30.254
RIP 108.72 LAP -3.34 LCP 358.50 VP 37o364 GAP 9.Tr AZP _,_ TAL J44.49 TAP 58.92 RCA 98.91APO 155.O4 V2 34.855
RC 139.913 GL |6.36 6P -1.49 ZAL 38.24 ;rAP J63.|2 ET$ 3_dl.6| ZA( 112.65 EYE 179.8J ZAC J07.71ETC 167.08 CLP°163.18
PLAM[TO([NTR| C CCNI(
C3 _I,924 WAL 5.650 0LA 32.21 RAIL _,_ RAO 6_1_,3 _L |2,3_| PTH 2.24 V/AP 6.803 0PA J .|2 RAP 14,07 EC( |.5_54
LNCH A2'I4TH LNCH TIN( L-I TIN[ IN| LAT _NJ _ |NJ RT AS( IN| A_4T_ IN| TIN( PO (ST TIN IN| 2 LAT IN| 2 LONG
73.96 0 ZZ 16 4049.94 -18.84 170.97 275._S 63.37 I _9 56 3449.9 -ZZ.26 163.66
106.04 4 3| |9 3252.97 -1_._Z 111.90 17fl,2_ 63._6 5 25 32 1653.0 -L='2.24 104.59
73.96 0 12 26 4049.94 -18.84 1?0,97 Z?fl.Zfl 63,37 1 19 _6 3449.9 °22.26 163.66
108.04 4 31 J9 3251,97 -18.82 J||._O ZTSoZS 6_._ 5 25 32 1653.0 -LP2.24 104.59
1J0.O0 6 23 56 2_4.9| -27.65 89.35 179,47 6_.05 7 12 21 2_04.9 -50.24 81.12
110.00 3 Z_ 58 _146.O0 -|0,46 12|,79 _O,3Z 57,17 4 16 25 18A6,0 °14.70 115.26
DXFF[R[NTIAL _CTICN_, N|0-_.OURS[ (_(UT|OM ACCURACY (3RI_IT DI[TERMINATION ACCURACY"
TO(, 2,9731 TRA 4.6432 TC3-1,9116 _ ,8_05 S_T _J)|,3 S_R 449,6 SG3 379,4 ST 3446.8 SR 443.6 SS 1_83.6
_o[ .4373 _RA .029_ R(3 .057S FAU .02447 RRT .4631 RRIr .45_ RTF .9859 CRT .8859 CRS -.85_6 (ST -._)_0
FD_ 1.8155 FRA 3.1665 rE3 -.6837 8SP 21948 SG_ 670_,4 RZ3 .00JI iJ3 .9_59 LS_ _698.2 NSA 220.4 SSA 12.7
3.O050 _RA 4.6433 _(3 1.9275 F_P -1374 SGJ 6694.6 _1_2 _.2 THA |,79 (LI 3469.2 _L_ _4.4 ALF 6.53
_LAUI_H DATE DEC 13 1968 FLIGHT TINE ZlB.O0 ARRIVAL DATE JUL 19 1969
H[L]OCENTRZE CONIC DISTAN_[ 604.974
RL 147.26 LAL -,00 LOL 81.05 VL 27,496 GAL 9.40 AZL 86.66 HCA 278.61SMA 126.83 (CO .22794 ;N( 3.3A14 V| 30,254
RP 108,69 LAP -3,30 L(_P 359.68 VP 37.358 _AP 10.33 AZP 89.50 TAL 143.61 TAP 62,22 REA 97.92 APO 155.74 V2 34.865
R( 142.L=_37 GL 15,64 GP -1.43 ZAL 37.18 ZAP 164.59 ETS 356.43 2A_ 112.17 ET[ 179.79 ZA( 109.35 ETC 167.05 CLP-164.65
PLAN[TOCENTRI( CONIC
C3 34.414 VHt. 5.866 OLA 31.80 RAL 39,23 RAO 6568.4 V[L 12.481 PTH 2.26 VHP 7.135 OPA 1.87 RAP 15.59 ECC 1.5664
LNCJ4 A2_ATH LNCH T|M[ L-I TIME IN| LAT |NJ L(_NG |NJ RT AS(: |NJ AZ)iTH IN| TIME PO (ST T]N IN| Z LAT IN| 2 LONG
74.89 0 33 35 4049.36 -18.04 170.50 277,58 6_,36 1 41 4 3449.4 o21.47 163_24
105.11 4 29 59 3291.40 °18.02 114.40 277,57 63._ 5 24 50 _691.4 -21.45 107.14
74.89 O 33 35 4049.36 o18.04 170.50 277,58 63.36 1 41 4 3449,4 -21,47 163.24
105.11 4 29 59 3291.40 ol8.02 ]14,40 777.57 63.35 fl 24 50 1691.4 -21.45 107.14
11o.0o 6 37 29 2896.19 -27.B6 _8.76 _12.24 69.34 7 29 45 2"_36.2 -50.41 80.49
110.0o 3 25 16 3492.58 °8.73 124.30 272.09 56,82 4 23 28 2892,6 -13.04 117.85
DIFFERENTIAL CORR_CTIOIS MI0-(OURS_ [_CUT|ON ACCURACY CIR_IT OIETERNINATioN ACCURACY
TDE 3.0200 TRA 4,9470 T(3-1.7800 BAU .8J93 SGT 67_,5 _IR 45|.3 _3 353.2 ST 3407.8 SR 445.2 55 1232.3
RO( .4556 R_A .O404 RC3 .0509 FAU .02119 RRT .4775 W ,4743 RTF ._6
FOE 1.7064 FRA 3.2018 FC3 -.5331 8SP 2_178 SG_ 67_1.6 N_ .00_4 R13 ,9858
3.0542 _RA 4.9472 8(3 1,7808 FSP -J;_PO $51 5740.0 _ 39_.4 THA 1.84
LAUNC._OATE DEC 13 1968 FL|GHT T|NE 120,00
PI[L_(_,[NTRI( CCNIC 01STAM_ 610.483
RL 147.26 LAL -,00 LCL 81 .O5 VL 17.475 GAL 9.95 AZL /16,67 HCA 181.79 SI_ 116.69 (CO .23546
RP 108.66 LAP -3.16 LOP 2.86 VP 37.352 GAP 10'93 A2'P 89._ TAt. 142.74 YAP 64.53 R_t 96.86
RC 144.478 GL 14.91 GP -1,37 7AL 38.J3 2AP 1f_.0_ £TS 358.19 7A[ 121.71 £TE |79._8 ZA( 111.0_
PLANETOCENTRI( CCNI(
(3 37.237 VHL 6.102 OLA 31.37 RAt. 40.46 RN) 6_.5 M[L 12.594 PTH 2.Z_1 VHP 7.487 OPA 2.64
LNO4 AZldTff LNC.J_TIN( L-I TZNIE |NJ LAT |NJ LCNG |NJ RT A_l( IN| A2MTH IN| T|NE PO (ST TEN
75.89 0 45 17 4047.66 -17.21 169.94 2?9.94 63.35 | _2 45 3447.7
J04.J1 4 17 54 3331.93 -17._0 t17.11 L_9.94 63.35 5 13 27 Z732.9
75.89 0 43 17 4047.66 -17.2J |_j)._4 279.94 63.35 I 5_ 45 3447.7
104.1J 4 17 54 3332.93 -17._0 117.11 179.94 63.35 5 _ 27 1732.9
110.0O 6 50 Z3 Z_89.96 -ZB.OJ 88.34 2_.03 69.55 7 _ 33 2ZgO.0
110.OO 3 21 59 3558.63 -7.01 J_6.73 27_.9| 56.46 4 20 58 1958.6
01FFERI[NT]AL CORRECTIONS MI_ E_CU'I'|(:N A_CURA(Y
TD[ 3.0727 TRA 5.2756 T(3-1.63_O _ .81Z7 SGT 6_8,_ _ 4_.6 SG3 3L_9.4
ROE: .4745 RR_ .053_ RC3 .0449 FAU .01800 RRT .4941 _ .4917 RTF .9854
FOE 1.6108 FRA 3.|485 FC3 -.4|85 B_IP 2"_11 _ 6793._ _ .0037 R13 .9834
802 3.1091BRA 5.2759 _(3 1.6326 FSP -1186 S_1 6782.3 SGZ _33.3 THA 1.90
CRT ,8807 (RS -.8505 (ST -.9981
LS_ 3644.1 N.q_ 223.6 SSA 12,6
E_LJ _430.3 [L_ _9.5 ALF 6.59
ARgIVAL OATE JUt. 21 1969
iN( 5.3256 Vl 30.254
APO 156.52 V2 34.875
ET( 167.00 CLP-166.09
RAP 17.16 ECC 1.6128







ORBIT D[ TIERtAINAT|ON ACCURACY
ST 33?0.0 SR 445.8 SS 1187.0
CRT .8757 CRS °.8459 CST -.9982
LSA 5593.5 _ Z26.2 SSA 12.4
ELl 3392.6 El.Z 213.8 ALr 6.64
5P3
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69
_LAUNCH DATE DEC |4 1968 FLIC44T TINE 70.00 ARRIVAL DATE FEB 22 1969
HELIOCENTRI C CCNIC
RL 147.25 LAL ,00
RP 107.48 LAP _-o.53
RC ?4.503 GL 3.86
PLANE TOCENTRIC C_IIC
C3 Z4§.662 VHL 15.674
LNCH AZNTH LI_H T[14E
90.00 5 28 59
90 .O0 20 7 4
lOO.O0 6 55 32
I00.00 21 23 12
110.00 8 15 36
110.00 22 19 37
DISTANCE 135.281
LOt. 82.07 VL 17.459 GAL 22.08 AZL 86.26 HCA 42.59 SNA 88.61 ECC .71933 INC 3.7423 Vl 30.257
LOP 124.60 VP 31.173 GAP -44.68 AZP 87.24 TAL 170.57 TAP 213.16 RCA 24.87 APO 152.34 V2 35.257
GP .43 ZAL 64.55 ZAP 30.89 ETS 180.06 ZAE 138.09 ETE 1"88.75 ZAC 70.66 ETC 164.42 (LP 50.88
DLA 10.47 RAL 14.72 RA0 6571.4 VEL 19.157 PTH 3.09 VHP 25.512 OPA -12.19 RAP 338.42 ECC 5.0450
L-I TINE INJ LAT INJ LONG INJ RT AS.( INJ A2'NTH INJ TIME PO (ST TIN INJ 2 LAT INJ 2 LONG
3094.08 -27.50 103.23 281.35 82.17 6 20 33 2494.1 -28.10 94.65
5076.22 24.19 Z24.71 271.24 74.8l 21 31 40 4476.2 21.87 216.80
2814.93 -28.97 82.95 281.61 82.27 7 42 27 2214.9 -29.73 ?4.23
4830.60 25.81 206.15 270.74 74.37 22 43 42 4230.6 23.41 198.17
2564.39 -33.45 64.63 282.3! 82.53 8 58 20 1964.4 -34.12 55.45
4653.91 30.15 191.31 269.31 73.08 23 37 II 4053.9 27.54 183.09
OIFFERENTIAL CORRECTIONS MI0-COURS_E EXECUTION ACCURACY ORBIT OETE_INATION ACCURACY
TOE -.7483 TRA-1.8771 TC3 -.1128 BAU .3735 SGT 828.7 _ 450.0 SG3 27.6 ST 344.6 SR 409.3 55 337.9
R06-1.1087 RRA .5110 RE3 -.0148 FAU .01233 RRT ".0141 RRf_ .0101 RTF -.(_3L_ DR? .7015 (RS .7855 CST .9904
FOE .3623 FRA .6910 FE3 -.0435 8SP L:_?0 S_ 943.0 _3 .0025 RI3 .6320 LSA 591.5 MSA 224.5 SSA 13.8
8OE ! .3376 BRA 1.9454 9C3 .1137 FSP -59 5411 828.7 SG2 4_0.0 THA 179.58 ELI 495.0 EL2 203.0 ALF 51 .92
LAUNCH DATE DEC 14 1_1_ FLIGHT TiME 72.00 ARRIVAL DATE FEB 24 1969
,C-IOCENTelC(,_Ic 0iSTANCEIH1.071
RL 147.25 LAL .00 LOL 82.07 Vk 18.180 GAL 21.11 AZL 86.30 H(.A 45.85 SHA g0.16 £(C .69190 IN<: 5.7032 Vl _.257
RP |07.48 LAP 2.66 LOP 127.85 VP 31.584 GAP -42.63 A2I _ 87.42 TAL 169.74 TAP 215.58 REA 27.78 APO 152.53 V2 35.25_
RC 72._I GL 4.20 GP .44 ZAL 63.32 ZAP L_._ ETS 180.25 Z_ 138.37 ETE 189.26 FAD 72.31 £T( 164.66 CLP 29.35
PLANE TO(EN?RI( CONIC
C3 224.084 VHL |4,9_J OLA 11,25 RAL 15.75 RAD 6571.5 VEL
LNCH A?NTH LNO4 TINE L-I TINE |NJ LAT fNJ _ |Nj
gO.D0 5 _ 39 5107.11 -27.17
90.00 20 17 36 f_037.36 25.47
100.00 6 55 39 2826.50 -28.86
100.[30 21 33 17 4793.20 25.10
IIO.00 8 14 44 2572.81 -35.58
110.00 22 28 42 4619.65 29.45
DIFFEF4ENTIAL CORRECTXON5
T0E -.752_$ TRA-I.Sg06 TC3 -.1203 BAU .3639
RO_-I .0715 RRA .4882 RC3 -.01_ FAU .01244
FOE .3770 FRA .71_ FC3 -.0481 8SP 2328
_O( 1.5093 8RA 1.9526 8(3 .1215 FSP -64
18.585 PTH 3.05 VHP 24.528 [_PA -11,55 RAP 340.05 ECC 4.6679
RT AS( INJ AZNTH INJ T]'ME P_ (ST TIN INJ 2 LAT INJ 2 LON0
10H.16 281.76 81.71 6 18 26 2507.1 -28.D4 95.60
222.09 271.09 75.68 21 41 33 _457.4 21.01 214.28
83.80 282.03 81.84 7 40 46 LP'_26.5 -29.68 75.09
205.60 2?0.56 73.20 22 55 I0 4193.2 22.56 195.73
65.2/3 282.77 82.15 8 57 57 1972,8 -34.10 56.11
188.89 269.02 71.80 23 45 41 H019.7 26.68 160.80
NJD__EXECUT|ON AccURA(.f _[T 0ETKRMINATION ACCURACY
_T 870.1 SGR 455.0 SG3 29.9 ST 363.4 SR 414.1 SS 353.8
i_T -.OIIH t_r .0081 RTF -,6511 CRT .7010 (RS .7864 C$T .9902
S_ 981.9 R25 .0021 RI5 .6511 LSA 612.7 NSA 230.5 SSA 14.0
SGJ 870.1 S_2 454.9 THA 179.53 ELI 509.0 EL2 210.8 ALF 50.29
LAUNCH DATE OKC 14 1_8 FLIGHT TII.I_ 74.00 ARRIVAL 0ATE rE8 26 1969
H[L IC_ENTR IC CONIC
RL 147.25 LAL .O0 LOL 82.07 VL
RP 107.48 LAP 2.77 LOP 131.10 VP
RC 70.281 GL 4.54 GP .46 ZAL
PLANE TO_ENTR 1C CC_ I C
C3 204.509 VHL 14.301 DLA 12.02 RAL
LNCH AZMTH LN_H TIME L-I TII_ INJ LAT
90.00 5 24 7 3119.34 -27.05
90.00 20 27 56 4997.96 22.69
100.00 6 51 35 2837.23 -28.75
IO0.00 21 43 9 4755.30 24.33
110.00 8 13 41 25_0.35 -33.31
110.00 22 57 53 4584.94 28.69
O [FFERENT IAL (CRRIE( 7TONS
T[_E -.7537 TRA-J ,9003 T_3 -,1274 _AU .5521
ROE-I .0344 RRA .4653 RE3 -.0166 FAU ,01259
FOE .3916 FRA .74_ F(5 -.0533 8SP 2473
9OE 1.2799 BRA 1.9565 BE3 .1_8 rsP -70
DISTANCE 146.962
18.856 G_L 20.18 AZL 86.33 PICA 49.08 S_A 91.71 £CC .66487 IN( 3.6681 Vl 30.257
31.978 G_P -40.69 A?P 87,60 TAL 168.92 TAP 218.01 RCA ]0.74 APO 152.69 V2 35.259
62.16 ZAP 27.85 ETS 180.42 ZAE 138.75 ETE 189.80 ZAC 73.99 [TC 164.88 CLP 27.84
16.72 RAO 6571.1 VEL 18.O51 PTH 3.01 VHP 23.579 OPA -10.90 R_P 341.69 ECC 4.3657
INJ LONG INJ RT AS( INJ A2'NTH INJ TIt4_ PO CST T|N INJ 2 LAT INJ 2 LONG
105.03 282.05 81.29 6 16 6 2519,3 -27.98 96.49
219.46 270.89 72.59 21 51 14 4398.0 20.09 211.75
84.58 282.34 81.45 7 38 53 2237.2 -29.64 75.88
201.05 270.53 72.07 23 2 _4 4155.3 21.65 193.28
65.85 283.12 81.82 B 56 4l 191t0.4 -34.08 56,70
186,48 268.68 70.56 23 55 58 3984.9 25.77 178.52
NI0-COURSE EXECUTION ACCURACY ORBIt OETERNINATION ACCURACY
S_T 911.1 S(,R 4_9.3 S_5 32.4 ST 381.9 SR 418.4 SS 369.9
RRT -.009_ RRF .0061 RTF -.6697 CRT .6998 CRS .7874 CST .9899
S_ 10210.3 R_5 .0021 RJ3 .6697 LSA 633.7 MSA 236.3 SSA 14,2
SGI 911.1 SG2 459.2 THA I79.65 ELI 522.7 EL2 2J8.4 ALF 48.72
LAUNO.I DATE DE.(, 14 1968 FLIGHT TINE 76.00 ARRIVAL DATE FEB 28 1969
H_LICCENTRIC CONIC
RL 147.25 LAL .00
RP 107.48 LAP 2,B8
RC 68.209 GL 4.90
PLAN_ TOCENTRIC CONIC
(,3 186,751VHL 13.685
LNO-/ AZNTH LNO4 TZI,_
_O.OO 5 21 22
90.00 20 _ 4
I00.00 6 49 Ig
100,00 21 52 48
110.OO B 12 L_
110.00 22 46 I0
OIrFE_IENTIAL C(_RRECTIC_L_
TOE -.7541 TRA-J.9084 TC5 -.1342 BAU .5391
ROE -.9975 RRA .4424 RC3 -.0208 FAU .01276
FOE .4067 FRA .768J F(5 -.0592 BSP 2648
BOE 1.2503 ELRA 1.9590 Be3 .1358 FSP -78
OISTAN([ 152.94B
LOL 82.07 VL 19.488 GAL 19.30 AZL 86.36 H(,A 32.33 5NA 93.28 E(,C .63835 INC 3.6364 Vl ]0.257
L(3P 134.55 VP 32.354 GAP -38,65 A2'P 87.78 TAL 168.12 TAP 220,45 R(,A 35.73 APO 152.82 V2 35.259
GP .47 ZAL 61.05 ZAP 26.56 275 180,6l ZA_ 139,25 ET[ 190,_8 ZA(, 75.69 [TC J65.10 CLP 26.35
DLA 12.78 RAL 17,65 RAO 6571,0 VEL 17,551 PTH 2.97 VHP 22.664 DPA -10.23 RAP 343.34 E(,C 4.0731
L-| T_NE INJ /.AT |NJ LONG INJ RT AS( INJ A2MTH _NJ TINE 1:10 (ST T|M INJ 2 LAT INJ 2 LONG
5130.79 -_,93 105.85 282._ 80.90 6 15 33 2530.8 -27.91 97.32
4957.99 21.85 216.83 2?0.64 71.55 _ 0 42 4358.0 19.12 209.22
2847.15 -28,65 65,_0 282.53 81,08 7 _6 46 2247.2 -29.58 76.62
4716.87 25.50 198.50 2?0.05 70.97 23 11 25 4116.9 20.68 190.83
2587.0A -35.24 66.36 283.35 81.52 B 55 33 1987.0 -34.05 57.22
4549.74 27.87 184.07 L_.2B 69.55 24 2 0 3949.7 24.80 176.24
MIO-(,OL_ EXECUTION ACCURACY ORBIT DETERNINATION AC(,URA(,_
SGT 952.8 SGR 462.9 ,%3 35.0 ST 400.9 SR 422.0 SS 386.3
RRT -.00_9 RRF .0037 RTF -.6877 (,RT .6986 CR$ .7.984 CST .9895
S._ 1059.3 R_5 .0025 RI3 ,6877 LSA 655.2 NSA 241.8 SSA 14.4
.%1 952.8 SG2 462,9 THA 179.75 ELI 536.6 EL2 225,6 ALF 47.l!
554
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4, 1968-69
LAUNCH DATE DEC 14 1988
HELIOCENTRIC CONIC
RL 147.25 LAL .00
RP 107.48 LAP 2.98
RC _.187 GL 5.26
PLAN[TOCENTRIC CONIC
C3 170.571 VHL 13.D&O
L_H AZNTH LNCH TIN[
90.00 5 18 23
90.00 ZO 48 1
1OO.OO 8 48 49
lO0.OD 22 2 16
110.00 8 11 0
110.00 22 54 35
FLIGHT TINE 78.00 ARRIVAL DATE MAR Z 1969
DISTANCE 159.025
LOt. 82.07 VL 2O.OBO GAL 18.46 AZL 86.39 HEA 55.58 SNA 94.84 ECC .61Z40 INC 3.6073 Vt 30.257
LOP 137.80 VP 32.713 GAP -37.09 AZP 87.96 TAL 167.53 YAP 222.91 RCA 38.76 APO 152 _§2 V_ 35.257
GP .49 ZAL 60.00 ZAP 24.89 ET$ 180.82 ZAE 139.81 ETE 191.00 ZAC 77.41 ETC 165.30 CLP 24.88
DLA 13.53 RAL








TOE -.7587 TRA-1.9176 TC3 -.1413 6AU .3266
ROE -.9603 RflA .4195 RE3 -.0231 FAg .01295
FOE .4224 FRA .7947 FC3 -.0657 BSP 2786




18.52 RAD 6570.8 VEL 17.085 PTH 2.93 VHP 21.779 DPA -9.54 RAP 345.01 ECC 5.8072
INJ LONG INJ RT A$C INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT tNJ 2 LONG
106.61 282.28 80.54 6 10 44 2541.5 -27.85 98.10
214.19 270.33 70.50 22 9 59 4317.4 18.10 208.68
85.96 282.60 80.74 7 34 25 2256.3 -29.55 77.29
195.94 269.69 69.91 23 20 14 4077.9 19.67 188.38
66.81 283.46 81.26 8 54 t3 1992.9 -34.03 57.67
181.67 297.84 68.17 24 9 49 3914.0 23.78 173.97
NID-CC_RS_E E"_rCUTXON ACCURACY ORBIT DETERNINATION ACCURACY
SGT 997.8 _ 485.8 SG3 37.9 57 421.6 SR 425.1 $$ 403.3
RRT -.0038 RRF .0008 RTF -.7048 CRT .6983 CRS .7897 CST .9895
Sr.,B 1101.0 RZ3 .0024 R13 .T048 LSA 678.2 NSA 246.9 SSA 14.6
SGi 997.6 _ 485.8 THA 179.88 ELI 551.7 EL2 232.5 ALF 45.34
LAUNCH DATE DEC 14 1968
MELIOCENTRIC CONIC
RL 147.25 LAL .(30
RP 107.49 LAP 3.06
RC 64.181GL 5.64
PLAMETOCENTRIC CONIC
C3 155.887 VHL 12.485
LNCH AZNTH LI,K:H TIME
gO.OO 5 15 9
90.00 ZO 57 48
I00.OO 6 44 5
100.00 22 11 33
110.00 8 9 21
110.00 23 2 46
FLIGHT TII4E BO.O0 ARRIVAL DATE MAR 4 1969
DISTANCE 165.185
Z0.634 GAL 17.65 AZL 116.42 HCA
33.054 GAP -35.42 AZP 88.14 TAL
59.01 ZAP 23.44 ET$ 181.04 ZAE
DLA 14.26 RAL








TOE -.7576 TRA-1.9"239 TC3 -.1478 BAU .3126
ROE -.9235 RRA .394_ RC3 -.0259 FAU .01318
FDE .4385 FRA .8217 FC3 -.0732 BSP 2976
* BOE 1.1945 BRA 1.9644 BE3 .1500 FSP -94
56.83 SMA 96.39 ECC .58712 IN(: 3.5804 Vt 30.257
166.58 TAP 225.39 RCA $9.80 APO 152,98 V2 35.256
140.50 ETE 191._ ZAC 7Q.14 ETC 185.4g ELP 23.43
19.34 RAD 6570.7 tEL 16.649 PTH 2.89 VHP Z0.924 DPA -8.84 RAP 346.68 £CC 3.5652
INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ Z LAT TNJ 2 LONG
107.33 282.23 80.20 6 7 41 2551.6 -27.78 98.85
211.55 269.96 89.52 22 19 4 4278.2 17.02 204.13
84L57 282.36 80.44 T 31 50 ZZ&4.7 -29.48 77.92
193.38 269.29 68.68 23 28 51 4038.3 18.59 185".93
67.Z0 283.45 81.04 8 52 39 1998.0 -34.01 58.07
179.27 287.34 67.04 24 17 24 3877.8 22.71 171.70
MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
SGT 1042.7 SCAt 468.0 SG3 41.0 ST 442.4 SR 427.6 SS -420.7
RRT -.0(]04 RRF -.0023 RTF -.7214 CRT .6978 CRS .79t0 CST .9890
SG4B 1142.9 R23 .0027 RI3 .7214 LSA 701.5 NSA 25t.4 $SA 14.8
SGI 1042.7 SG2 468.0 THA 179.99 ELI 566.9 ELI 239.0 ALF 43.60
LAUNCH OATE DEC 14 1968
HELIOCENTRIC CONIC
RL 147.25 LAL .00
RP 107.50 LAP 3.t4
RE 82.196 GL 8.04
PLAN[TOCENTRIC CON|C
C3 142.481 VHL 11.937
LN(H AZNTH LNCH TIME
sm.oo 5 tl 39
90.00 21 7 25
1o0.0o 6 41 7
100.00 22 20 38
110.00 8 7 29






21.t55 GAL 16.87 AZL 88.44 HCA
33.378 GAP -33.85 AZP 88.35 TAL
58.07 ZAP 22,00 ET5 191.28 ZAE
DLA 14.99 RAL








TOE -.7590 TRA-1.9293 TC3 -.1540 BAU .2983
ROE -.8870 RRA .3742 RE3 -.0283 FAU .01343
FOE .4554 FRA .8492 FC3 -.0816 BSP 3170
BOE 1.1674 BRA 1.9653 BE3 .1566 FSP -103
ARRIVAL DATE HAR 6 1969
LAUNCH DATE DEC 14 19458
62.07 SHA 97.93 ECC .56254 [NC 5.5553 VJ 30t257
165.81 TAP 227.88 RCA 42.84 APO 155.02 V2 35.253
141.31 ETE 1g2.38 ZkC 80.89 ETC 185.68 CLP 21.99
20.11 RAD 6570.5 VEL 16.242 PTH 2.85 VHP 20.097 DPA -8.12 RAP 348.56 ECC 3.3449
|NJ L(_G INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON_
107.99 282.06 79.88 6 4 20 2561.0 -27.72 99.51
208.90 269.55 68.58 22 27 59 4234.3 15.89 201.58
87.13 282.41 80.16 7 29 O 2272.5 -29.44 78.49
190.82 268.84 67.8g 25 37 16 5998.0 17,47 183.47
67,52 283.33 80.85 8 50 51 2002.2 -33.99 58.40
176.88 266.80 65.94 24 24 47 3841.0 21.58 169,44
MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY
SGT 1089.5 3GR 469.5 SG3 44.4 ST 464.3 SR 429.4 55 438.7
RRT .0032 RRF -.0060 RTF -.7373 ERT .6976 CR$ .7926 CST .9887
SGB 1186.3 R23 -.D031 R13 -.7373 LSA 725.9 NSA 255.5 SSA 15.0
$GI 1089.5 $82 469.5 THA .10 ELI 583.0 EL2 245.0 ALF 41.80
FLIGHT TIME 84.00 ARRIVAL DATE HAR 8 1969
HELIOCENTRIC CONIC DISTANCE 177.73t
RL 147.25 LAL .00 LOL 82.07 VL 21.639 GAL 16.13 AZL 86.47 PICA 65,52 _/44 99,46 EC{ .53872 I NC 3.5316 Vl 30.257
RP 107.51 LAP 3.21 LOP 147.35 VP
RC 60.278 GL 6.44 GP .54 ZAL
PLAMETOCENTRIC CONIC
C3 130.290 VHL 11.414 DLA 13.71 RAL
LNCH AZNTH LNCH TIME L-I TIME INJ LAT
90.00 5 7 54 3169.85 -26.48
90.00 21 18 33 4791.66 17.89
1(30.00 6 37 54 2879.59 -28.28
100.00 22 29 34 4557.15 19.58
110.00 8 5 24 2605.81 -33.04
110.00 23 18 33 4403.69 23.99
DIFFERENTIAL CORRECTIONS
TOE -.7629 TRA-1.9357 TC3 -.1605 BAU .2_447
ROE -.8307 RRA .3519 RE3 -.0311 FAU .01370
FDE .4733 FRA .8778 FE3 -.0910 BSP 3314
BOE 1.9427 BRA 1.9674 BE3 .1635 FSP -113
33.684 GAP -32.30 AZP 88.52 TAL
57.20 ZAP 20.57 ETS 181.54 ZAE
165.09 TAP 230.41 RCA
t42.24 ETE 193.15 ZAC
45.88 APO 153.04 V2 35.250
82.65 ETC 165.82 CLP 20.57
20.83 RAD 6570.4 tEL 15.863 PTH 2.81 VHP 19.297 DPA -7.39 RAP 350.04 ECC 3.1442
INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG
108.62 281.76 79.58 6 O 43 2569.8 -27.85 i00.15
206.24 269.08 67.68 22 38 45 4191.7 14.71 199.01
87.64 282.15 79.90 7 25 53 2279.6 -29.39 79.01
188.25 268.34 66.95 23 45 3t 3957.2 18.29 181.00
67.79 283.09 80.70 8 48 50 Z005.8 -33.97 58.68
174.49 2_MS.22 64.88 24 3t 57 5803.7 20.40 167.18
C_BIT DETERMINATION ACCURACY
ST 488.3 SR 430.6 $3 457.6
CRT .6986 CRS .7944 CST ._885
LSA 752.5 M$A 259.0 $$A i_.!
ELI 601.0 ELZ 250.3 ALF 39.88
N%D-COURSE EXECUTION ACCURACY
_T t140.0 SGR 4713.2 SG3 48.0
RRT .0082 RRF -.0103 RTF -.7522
SGE 1233.1 R23 -.0029 R15 -.7522
SG1 1140.0 SG2 4"/_.2 THA .23
555
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH DATE DE(. 14 19158
HELIOCENTRIC CONIC
RL 147.25 LAL .00
Re 107.52 LAP 3.27
RC 58.412 GL 6.86
PLANETOC, FNTR|C CONIC
C3 i19.|B| W4L 10.917
LNC_ A.-_IATH LNr..H TINE
90.00 S 3 50
90.00 ZI Z6 13
100.oo 6 34 24
IOO.O_ 22 38 20
110.O0 8 3 5
110.00 23 26 9
FLIGHT TINE 86.00 ARRIVAL CAT[ MAR 10 1969
0ISTANCE 184.105
LOL 82.07 VL _-_.094 GAL 15.41AZl. 86.49 HCA 68.57 SMA 100.97 £CC .51568 IN( 3.5092 Vl 30.257
LCP 150.60 VP 33.974 GAP °30.84 AZP 88.72 TAL |64.39 TAP 252.96 RCA 48.90 APO 153.03 VZ 35.246
GP .57 ?AL 56._8 ZAP 19.16 ETS 18J.83 7A4[ i43.30 _T( i93.99 ZAC 84.4i [TC 165.96 CLP 19.15
OLA 16.41 RAt. 21.49 RA0 65_0.2 VlEL J3.509 PTH 2.77 VHP 18.5_P_ 0PA -6.64 RAP 351.72 £CC Z.9614
L-I T11_ |NJ LAT |Nj LONG IN| RT AS( IN| AZNTH IN| TIl_ FO C$T TIN IN| 2 LAT |NJ Z LONG
3178.22 -26.38 I09,21 181.39 79.30 S 36 48 2578.2 -17.59 100.75
4748.31 16.75 203.S? _.37 66.63 22 45 21 4146.3 13.47 196.43
2886.13 -28.20 88.11 281.77 79.66 7 22 30 2266.1 -29.34 79.49
4515.62 18.45 185.68 267.79 C_.06 23 5_J 35 3915.6 15.06 178.53
z_oe.70 -33.01 _0l _YA _0.57 e 46 33 20c78._ -33.9_ 5e.9o
4365.82 22.37 172.12 2_5.59 63.SS 24 _ 55 3765.S 19.18 1_.9_
O|FFER[NTIAL CO_qECTIONS
T0( -.7650 TRA-Iog_5 TC3 -J658 _ ,_=e7
ROE -,B148 RRA ,3_ R(3 °,0342 FAU .01402
FOE .4919 FRA .gO69 F(3 -.|018 BSP 3517
B06 1.1176 BRA 1._3 _3 .1693 FSP -124
LAUNC_ DAT£ DeC 14 1968
t'ELI(XENTR|( C_NIC
NIO-_ EXECUT|CN ACCURACY ORBIT DETERMINATION ACCURAC_
SGI" J190.4 SGR 47'0.1 SG3 52.0 ST 512.4 SR 431.1 SS 477.0
RRT .013! _ -.0J_1 RTF" -.7667 C.RT .6995 CR$ .796A CST .9883
SG8 1279.9 RL_ -.003*2 R|3 -.7667 LS_ 779.?. MS_ 261.8 SSA 15.3
SGI ilgO.4 _ 470.1 TILt ,35 EL| 619.?. [L_ ?.54.9 ALF' _8.03
FLIGHT TINE 88.00
DISTANCE |gO.5,10
RL i47.?.S LAL ,O0 L_ 82.07 VL 22.51D GAL. 14.73 AZI. 86._J _ 7J .8| _4_
RP 107.53 LAP 3.31 LOP 153.85 VP _4.24_ GAP -19.44 A2'P _.gJ TAL J63.72 TAP
R_ 56.605 GL 7,_ _ .59 ZAL 55.61 ZAP 17,75 ETS 18_.15 ZAE 144.48 21_
PLANIET(X_ENTR|C C_N|C ........
C3 I09.057 VHL 10.443 0L_ 17.11RAL 22.09 RAO 6_70.1 _ 11.179 PTH _73
LNC'._ ATMTH _ TINE L-! TINE IN| L_T
90.00 4 59 Z_ 3186.18 -16,27
90.00 21 35 _ 4704,11 15.55
100.00 6 30 _ 2_.18 -_.13
100.O0 22 46 56 44t_J.4_ |7.27
! 10.00 B 0 31 L_J0._M -_I_.M
IIO.OO Z3 )3 33 4_17.42 21.70
OIFF[RI[NTIAL CCNt_CTJCNS
TO( -.7677 TRA-|.940| T(3 -.l'_i_ BAL/ .2546
ROE -.77_M _A .30_1RC3 -.0374 F_J .014M
¥01[ .3116 FRA .9_J FC3 -.1141BSP 3718
, _ 1.0940 _A !.9¢>45 8_3 .1746 _SP -|3_





IN| _ IN| RT AS( IN| A2'NTH INJ TIlA_ PO (ST TiM
IO9.77 Z_0.88 79.04 5 52 34 2586.2
200Je Z_8_02 _.0_ _ _3 _ _104.2
_._4 _j._ T9.45 7 I_ _0 2292.2
1_3.11 _7,_0 65.22 2A | 30 3873.4
68.16 _Ii_._ 80.47 8 44 2 201i.0
169.75 L_4.9"Z 61.92 ?.4 45 40 37?.7.4
INC 3.4877 vJ _0.257
APO 153.00 V2 35.241
ETC 166.09 CLP 17.74
RAP 353.41ECC 2.7948








ST 537,7 SR 430,9 55 497.3
CRT ,7009 CR5 ,7987 CST ,9881
LSA 807.6 _ 264.0 SSA 15.4
_L| 638.6 EL_ 258.8 ALF 36.17
NIO_ E_CUTJ(N ACCURACY
SGT 1242.9 8_ 469.3 SG3 56.3
RRT .0187 flRr -.0106 RTlr: -.7806
SC,8 |_Zl_.5 _ -.O035 R13 -.T806
_| |242.9 SC_ 469.2 THA .47
LAUNCH DATE DEC 14 1968
Ht[LIOCENTRIC CCNIC
RL 147.25 LAL .00
RP 107.5_ LAP 3,35
RC 54.864 GL 7.73
PLANETOC[NTR|C CONIC
C3 _J._30 VH4. 9.992
LNCH A4_,ITH LNr,.H T_NI[
90.00 4 54 46
90.00 21 44 31
_00.00 6 26 34
1OO.OO 2255 _5
Ii0.00 7 37 42
110.00 2_ 40 46
rLZ_T TII4E 90.00 ARRIVAL DXT[ HAR 14 1969
0ISTANCE 197.029
LOL 82.07 VL 22.919 GAL 14.06 ATL 66.53 HCA
LOP 157.10 VP 34.506 GAP -28.10 A2'P Bg.|O TAL
GP .67. 7AL 54.9?. ZAP 16.36 ETS 182.52 7A[
75.05 SMA 103.9(3 ECC .47206 IN(: 3.467! Vl 30.257
|63.08 TAP 2M.14 RCA 54.85 APO 152.95 V2 35.235
145.80 [TE 195,94 2kC 87.97 £TC 166.21CLP 16.35
0LA 17.80 RkL ?.?..64 RAO 65_:3.9 VI[L 14.877. PTH 2.68 VHP 17.048 0PA -5.12 RAP 355.10 £(C 2.6430
L-I TINIE _NJ LAT _NJ LON_ IN| RT kS_ IN| A_elATH ;NJ TINE: PO (ST TIN IN| 2 LAT IN| _ LONG
3193.82 o16.17 110.31 180.28 78.79 5 48 0 ?.593.8 -27.A6 101.88
4659.35 14.29 19_.20 267.42 65.29 ?.3 2 !1 4059.3 10.84 Igl.ZZ
2'897.81 -28.06 88.95 Z80.69 79.25 7 14 52 2297.8 -29.26 80.35
4430.59 16.03 180.54 _,57 64.43 24 9 15 3830.6 12.45 173.57
261Z.65 -3Z.97 68.31 _1.7] 80.40 8 41 15 2012.7 -33.94 59.21
4_.51 20.48 167.40 L_4.2l 62.01 24 5?. 14 3688.5 16.57 160.45
OIFF[RENTIAL _CTICNS
TOE -.7704 TRA-I.9_J_ TC3 -.1744 BAU .2_J0
ROE _.74A5 RR_ ._ RC3 -.0407 rkLI .01477
FOE .5324 FRA ,9679 IrC3 -.1_1 BSP 3931
[30£ 1.0714 _A 1.94509 13_3 .1791 FSP -J50
NI0-_ EXECUTION ACCURACV ClefT O[TERNINATION ACCURACY
S6T 1296.7 _ 467.7 S_3 61.0 ST 564.0 SR 430.1 SS 518.4
RRT .OZ_IO RRF -.0_ RI"F" -.7937 CRT .7028 C.RS ,8012 CST .9879
Sr_ 137_._ _ -.0038 RI3 -,7937 LSA 837,3 N._ 265.6 SSA 15.5
,5_1 1196.8 _ 467,5 THA ,59 ELl 659.2 EL2 261.8 ALF 34.33
L,_UNCH 0ATE DEC IA 19_t FLIGHT TINE 92.0D ARkIVAL DATE NAR 16 1969
HELIOCENTRIC CCNI(
RL 147.25 LAL .OO
RP 107.57 LAP 3.58
RC 53.197 GL &.19
PLANETOCENTRIC C(_|C
C3 91.421 _ 9._kSJ
LNO'I AZ14TH LkK_ TINE
90.00 4 49 44
90.00 21 55 31
JOO.OO 6 22 1|
100.00 23 3 45
110.00 7 54 3_




F0£ .5547 FR4 1.0DOI
60£ 1.0501B_A |.9559
OISTAIK_ 203._7
LOi. 82.07 _ _,_Z GkL 13.43 AZL D6.35 HCA 78.30 _ J05.32 ECC .451_ II_ 3.4470 Vl 30.257
LCP 160.35 VP 34.749 GAP -L_.8| AZP 8_.30 TAL J62.47 TAP 240.77 RCA 57.77 APO 152.88 v2 35.229
GP .65 7AL 54.Z8 ZiP 14.97 [TS 18_.9_ ZAE 147.26 ETr |97.O9 ZAC 89.76 ETC 166.30 CLP 14.95
OLA 18.48 RAL






TO3 -.I_?. B_us .2237.
RC3 -.O443 FALl .01522
IrC3-.|44J _ 4|49
_3 .lPL='_ FSP -|&l
23.14 RAD 6_r_9.8 V[L 14._66 PTH 2.64 VHP 16.346 0PA -4.34 RAP 356.78 ECC 2.5046
IN| LOK IN| RT kS( IN| AZNTH _NJ TIME PO CST TIN _NJ 2 LAT IN| 2 LONG
110.63 11'9._ 78.55 5 43 5 2601.2 -27.39 102.41
195.49 Z66.78 64.61 23 10 _5 4013.7 9.45 I68.59
89.33 2"/9.99 79.06 7 10 34 2303.| -P9.22 80.T4
|'rt._ L=_5.90 63.69 24 16 5?. 3787.Z |1.08 171.07
68.40 _1.04 80.35 8 38 l?. 2013.9 -33.93 59,30
J65.0_ L_3.46 61.16 ?.4 58 37 3649.J 15.21 158.21
NlPaXIl_[ [XECUTION ACCURAC_ ORBIT OEER_IN_TI(_ ACCURACY
S_T |3_,2 _ 46_.3 $_3 66.1 ST 591.5 SR 428.5 $S 540.5
RRT .O_,J RRF" -.0335 RTF" -.806_ CRT ,7053 ORS .BO40 CST .9878
1430.I R_3 -.O041 RJ3 -.80_2 LSA 868.6 MSA 266.4 5SA 15.6
5_1 |3_2,3 ,5_ 465.0 THA .72 _LI 68| .| EL2 263.8 ALF 32._3
536
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH DATE D[C ]4 1968 FLIGHT TINE 94.00 ARRIVAL GATE MAR |R 1969
PI[L|OCENTRIC CONIC
RL |47.23 LAL .00
RP 107.59 LAP 3.39
RE 51.611 GL 8.66
PLANETOCENTRZ( CONIC
C3 83.758 VHL 9.152
LNC_ *TMTH LNCH TIME
90.00 4 44 19
90.00 22 2 27
1430.00 6 17 29
ID0.00 23 1J 39
11o.oo 7 51 J8
11o.oo 23 54 39
OEFrERIENTrAL CCRR_.CTION$
TOE -,7797 TRA-J.9_o6
ROE -.6765 _W4 .2456
FOE .5789 FRA 1.0339
BO£ !,0323 BRA 1.952|
O[STANCE 210,149
LCL 82.07 VL 23.64J GAL 12.82 AZL 86.57 HCA 81.54 SN4 |06,71 ECC ,43! 79 INC 3.4274 Vl 30.257
LOP 16J.60 VP 34.977 GAP -25.58 47P 89.50 TAL 161.90 TAP 243.44 RCA 60.63 APO 152.79 V2 35.222
GP .68 ?AL 53,69 ZAP 13.58 ET5 183.46 ZAE 148.85 ET£ 198.38 ZAE 9].54 ETC 166.38 CLP |3.56
GLA 19.15 RAL







TC3 -.1800 BAU ._6
RC3 -.0479 FAU .01569
FC3 -.1622 6SP 43JO
BC3 .1863 FSP -J80
23.58 RAG 6569.6 VEL 14.321 PTH
]NJ LONG JNJ RT AS( JNJ AZMTH JNJ TJNE
111.34 278.75 78.31 5 37 48
192.77 266.10 63.99 23 18 34
89.69 279.19 78.88 7 5 57
175.37 265.19 63.02 24 24 21
68.46 280.26 80.31 8 34 53
162.72 262.68 60.37 25 4 48
NIOoCOURSE EXlECUTICN ACCURACY
SGT 1412.! S4R 462.1 _3 7J.7
RRT .0410 _ -.0415 RTr -.81?8
1485.8 R23 -.0040 RI3 -.8178
86J J4J2,2 _2 46J.7 THA .86
2.61 VHP ;5.666 OPA -3.56 RAP 358.46 ECC 2.3784








ST 621.8 SR 426.3 ss 564.|
(RT .7091CRS .8073 CST .9878
LSA 903.0 NSA 266.4 SSA |5.8
ELI 705.9 EL2 264.8 ALF 30.7J
L,tUNCH GATE DEC 14 1968 FLIGHT TINE 96.00 ARRIVAL GATE MAR :20 1969
HELIC(ENTRTC CONIC
RL 147.25 L_L .00
RP 107.61 LAP 3.39
RC 50.||6 6L 9.14
PLANETOCENTRZC CONIC
C3 76.776 VHL 8.762
LN(,H A214TH LNCH TINE
90.00 4 38 3I
90.00 22 I1 19
lOO.oo 6 12 26
JOG.00 23 20 3
110.OO 7 47 42
110.00 0 5 15
OISTANC£ 216.771
LOL 82.07 VL 23.968 GAL 12.23 42'1, 86.59 H_ 84.78 SHA 108.06 ECC ,41292 INC 3.408_
LOP 166.84 VP 33.19! GAP -24.39 AZP 89.69 TAL 161.36 TAP 246.14 RCA 63.44 APO 152.68
GP .72 ZAL 5_.17 ?AP 12.19 ITS 184.06 Z/_AE|50.59 ETE 1_.85 ZAC 93.33 ET( 166.45
OLA |9.8] RAL 23.97 RAO 6369.5 VEL J4.076 PTH 2._7 VHP 15.008 OPA -2.77 RAP .14
L-I TIME INJ LAT INJ _ |NJ RT A_ ;NJ A214TH |NJ TIM[ PO CST TIM _NJ 2 LAT
3215.93 -23.87 Ill.B6 277,84 78.07 5 32 7 26J5.9 -27,26
4520.I5 10.18 190.04 265.39 63.43 23 26 39 3920.2 6.53
2913.O9 -17.86 90.04 2?8.30 78.70 7 0 59 2313.1 -29.14
4298.23 11.99 172.78 2_1.45 62.4I 24 31 44 3698.2 8.20
2615.06 -32.94 68.49 279.39 B0.29 8 31 17 2015.1 -33.93
4169.02 16.31 160.41 261.87 59.63 J 14 44 _569.0 12.35
oIFrERENTIAL CCAI_ECTIONS
TOE -.7839 TRA-l.9311 TC3 -.1804 Bi_/ .I_
ROE -.6433 RRA .2258 RC3 -.0517 FAU .01623
FDE .6043 FRA J,D_M_8 FC3 -.J83J 88P 4_29
BOE 1.0143 BRA 1.9442 _3 .1877 FSP -197
NI0-CGUR_E E_CUTION ACCURACY
S_T |471.l SGR 4_8.| ._,_3 77.8
RRT .0_0I _ -.0_03 RTF -.8290
S(_ I_40.8 R_3 -.004_ R13 -.8290













ST 651.9 Sit 423.4 SS 588.5
CRT .7129 CRS .8108 CST .9878
LSA 938.0 MSA 265.7 SSA 15.9
ELl 730.8 EL2 264.9 4LF 29.01
LAUNCH GATE OEC 14 1968 FLIGHT TI_ 98.00 ARRIVAL C4TE H4R 22 J969
HELIO(ENTRIC CONIC
RL 147.25 LAL ,DO
RP 107.64 L4P 3.39
RC 48.721GL 9.64
PLAMETOCENTRIC CONXC
C3 70.416 VHL 8.391
LNOd AZMTH LNCH TIME
90.00 4 32 19
90.00 22 2O 9
100.[}(3 6 7 3
!oo.oo 23 28 6
110.oo 7 43 49
JIG.Go o 1! 45
0I$TANC£ 223.426
LOL 82,07 VL 24,273 6_L 1J.67 J?L 86,61HfA
LOP 170.09 VP 35.391G_P -23.24 AZP 89.88 T4L
GP .76 ZAL 52.71ZAP 10.81ETS fB4.82 ZA£
88.02 5/4_ J09.37 ECC .39A90 IN( 3.3892 VJ ](3.257
160.85 T4P 246.87 RE4 66,18 APO 152.56 V2 35.207
152.47 ET[ 201.55 ZkC 95.11ETC 166.49 CLP 10.78
OLA 20;47 RAL 24.Z9 RAG 6369.4 VEL 13.848 PTH 2.53 VHP 14.371 0PA -1.97 RAP 1.81EC( 2.1589
L-I TII_ INJ I._T INJ LONG INJ RT A,_ INJ A?'NTH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG
3223.43 -25.77 112.38 276.84 77.83 5 26 2 2623.4 -27.19 104.00
4472.21 8.71 187.29 264.65 62.95 23 34 4l 3872.2 5.01 180.56
2917.97 -27.79 90.39 277.32 78.53 6 55 41 2318.0 -29.09 81.82
4252.78 10.35 l?0.l_ _63.68 61.87 24 38 59 365_.8 6.70 163.5I
2615.21 -32.94 68.5l 278.43 80.29 8 27 24 2015.2 -33.93 59.41
4128.43 I_.JO JS_.JI 261.03 58.96 J 20 34 3528.4 10.87 J51.55
_SIT OETERMINAT_ON ACCURACY
ST _83.3 SR 419.9 SS 614.3
CRT .7173 CRS .8146 CST .9878
LSA 974.9 H54 26A.2 SSA 16.0
£L1 757.3 EL2 264.0 ALF 27.39
OIrFERENTIAL CORRECTIONS
TOE -.7885 TRA-1.9"237 TC3 -.1790 BJ_l .1765
ROE -.6114 RRA .2064 RC3 -.0555 FAU .01684
FOE .6320 FRA 1.1053 FC3 -.2071 6SP 4757
BO£ .9978 8RA 1.9347 BC3 ,1874 FSP -217
NIO-C_ £_CUTION ACCURACY
SGT 1531.6 SGR 453.4 SG3 84.5
RRT o0_0_ _" -,0t_0 RTr -.8396
SG8 1_97.3 R23 -.0047 R13 -,8397
SG! 1531.8 _ 452.5 THk 1.12
LAUNCH OAT£ DEC 14 I FLIGHT TINE lO0.O0 ARRIVAL O4T_ MAR 24 1969
HELIOCENTRIC CONIC
RL 147.25 LAL .00
RP 107.66 LAP 3,37
Re 47.437 GL 10.15
PLANETOCENTRI( ¢GNIC
C3 6,1.624 VHL 8.039
LN(,J.I AZtATH LN_H TII,_
gO.oo 4 25 40
go.Go 2228_
1o0.oo 6 ! 17
loo.oo 23 36 2
JJO.oo 7 39 _k_
110.0o 0 18 3
O|$TAt_E 230.|1l
LOt. 81.07 VL 24.538 GAL 1J.13 ATL 86.63 H_ 91.26 5MJ 110.64 ECC .37771 IN_ 3.3702 Vl 30.257
LOP 173,33 VP 35,579 GAP -L_,J4 AZP 90,07 TAL J60,39 T_P 251,65 RC_ 68.85 _PO 152,43 v2 35.J98
GP .80 Z/¢ 52.31 ;rAP 9.42 ETS 183.79 Z_ 134.48 [TE _03.56 ZAC 96.88 £TC 166.52 CLP 9.39
OLA 21.12 RAL 24.57 RAO 65_._ V[L 13.637 PTH 2.49 VHP 13.754 OPA -I .17 RAP 3.47 Eft 2.0635
L-I TINE INJ L._T ZNJ _ INJ RT A_ _NJ AZ_4TH _NJ T_N_ PO CST TIM _NJ 2 LAT ;NJ 2 LCNG
323J.24 -25.65 J12.93 275.75 77.58 5 19 31 2631.2 -27,11 104.56
4423.31 7.J9 I84,5| 263.89 62.54 23 42 41 3823.5 3.45 177.83
2_"Z_.93 -27.73 90.74 _76._5 78.36 6 50 0 23#2.9 -29.05 82.19
4207.05 9.06 167.60 _62.88 61.39 24 46 9 _507.0 5.|7 |60.97
26J5,J7 -3_,94 68.50 277.39 _0.29 8 23 J4 2015.? -33,93 59.40
4087.57 13.65 155.83 L_60.17 58.35 1 26 12 3487.6 9.36 149.35
_8_T DETERqAINATZON ACCURA(_
ST 716.1SR 415.7 SS 641.6
CRT .7226 CRS .8|88 CST .9879
LSA 1014.0 NSA 262.0 SS_ 16.1
ELI 785.4 EL2 262.0 4LF 25.84
OIrFERENTIAL C_CTI_
TOE -.79_ TRA-1.9144 TC3 -.1760 BAU _04
ROE -.5801RRA .1877 RC3 -.0593 FAU .01751
FOE ".6620 FRA 1.J437 FC3 -.2346 8SP 4982
BOE .9832 BR_ 1.9_36 8C3 .18fl7 FSP -2_
NID-(,O, MSE E]_CUTIGN _CCURACY
SGT 1593.6 _ 447.8 SC,3 91.8
RRT .0716 RK_ -.071! R1T -.849_
s_ 1655.3 1_3 -.0050 R13 -.8497
SC,l 1593.9 SG2 446.6 THA 1.25
537
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH OATE OEC 14 1968
HELIOCENTRIC CON|C
RL 147.25 LAL ,DO
RP 107.69 LAP 3,34
RE 46.274 GL 10.67
PLAN(TOC_NTRIC CONIC
C3 59.352 WL 7.'r04
LNO4 AZMTH LNCH TII4_
90.00 4 IB 34
90.00 22 37 47
!00.00 5 55 8
100.0U 23 43 53
110.00 7 35 lZ
ll0.O0 0 24 J4
FLIGHT TINE |02.00 ARRIVAL CATE MAR 26 1969
OISTANCE 256.92!
LOL 92.07 VL 24,925 GAL 10.62 AZL 96.65 H(A 94.49 SHA 11|.97 ECC .36|34 INC 3,]512 Vl 30.257
LOP |76,57 VP 35.754 GAP -21.06 AZP 90.26 TAL 159.96 TAP 254.45 RCA 71.45 APO I52.29 V2 35.189
GP ,85 ZAL 51.97 ZAP 8.03 ETS 197.10 ZAE 156.61ET£ L_05.97 ZAC 99.65 ETC 166.53 CLP 7.98
DLA 21.75 RAL 14.78 RAO 5569.1VEL 1].443 PTH 2.46 VHP J].157 DPA -.]7 RAP 5.J2 ECC 1o9769
L=I TJNE |NJ LAT IN! LCNG IN! RT A_ IN! AZNTH IN! TINE PO CST TIN IN! 2 LAT |NJ 2 LC_G
3239.49 -25.53 lI3.50 274.58 77.3| 5 12 33 2639.5 -27.02 105,15
4374.04 5.63 181.72 263.10 62.20 13 50 4I 3774.0 1.86 175.06
2928.08 -27,66 91.11 275.J0 79.18 6 43 56 2328.1 -29.01 82.56
4160.69 7.54 165.00 262.05 60.99 24 53 |4 3560.7 3.61 158.4J
2615.0| -32.94 68.49 27_.26 BO.]O 9 18 47 2015.0 -33.93 59,39
4046.52 12.17 153.57 259.28 57.81 I 3! 4I 3446.5 7.83 147.16
DIFFERENTIAL COllECTIONS MID-C_LM_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TOE -.7993 TRA-|.9029 7C3 -.1705 gAU .|442 S6T 1656.5 SGR 44|.§ $63 99.8 ST 749.9 SR 4!0.8 55 670.4
RO_ -.5497 RRA .1695 RC3 -.0630 FAU .01827 RRT .0843 RRF -.0834 RTF -.859J CRT .7284 CRS .8234 CST .9880
FOE .6944 FRA 1.1842 FC3 -.2664 BSP 5217 $6_ 1714.4 _3 -.0055 RJ3 -.8592 LSA 1055.J MSA 259.1 SSA 16.l
BOE .9700 BRA | .9!05 8(3 .18J8 FSP -262 S_I I657.0 SG2 4_.9 THA J .38 ELI 914.9 EL2 zflg.0 ALF 24.37




ARRIVAL DATE MAR 28 1969
RL |47.25 LAL .00 LCL 82.07 VL 25.073 GAL 10.12 AZ1. 96.67 HCA 97.73 SMA lJ3.05 ECC .34578 IN( 3.3321
RP |07.72 LAP 3.30 LOP |79.8| VP 35,918 GAP -_.O6 AZP g0,45 TAL 159.58 TAP 257.30 RCA 73.96 APO 152.J4
RC 45.244 GL 1|.20 GP .9J ZAL 5J.69 ZAP 6.63 £TS i88.97 7_E ]_8._5 £TE 208.9! ZA( JO0,40£TC !66.52
PLAN_70_ENTRf( CONIC
C3 54.555 VHL 7.3_L_ LP'_,_I _ RAL 24.94 RA0 65_:OV_'L_L_3 PTH . _4_ VHP 12.5_ DPA .43 RAP 6.76




90,00 4 |0 58 3_48.37 -25.40
90.00 22 46 38 4323.80 4.O"Z
|DO.DO 5 48 36 2933.54 -27.58
100.00 23 51 41 4J13.67 5.99
110.OO 7 3029 L_|4,8_ -32.94
110.(30 0 30 14 4(3(35.35 10.67
DIFFE_NTIAL (.ORR_.(T]ON_
TDE -._355 TRA-|.8897 TC3 -.16Z5 8AU .I281
RO(E -.520_ RRA .15|9 R(3 -.0_7 gAU .01910
¢0C .7298 FRA 1.2_71FC3 -.3030 8SP 54_1
Bo¢ .966e _A |.8958 OC3 .17_7 _SP -2a8
£cc !.897s
IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG
I|4.II 273.33 77.05 5 5 6 2648.4 -_6.93 105.78
|78._0 262.28 61.95 23 58 42 3723.8 .24 172.26
91.49 273.87 77.99 6 37 30 2333.5 -28.96 82.96
_62._ z_l.2| 6o.66 15 o |5 35|3.9 2.o3 155.9_
I5|.32 2_8.37 57.33 I 36 59 3405.4 6.28 144.97
NIO-E_Uff._E_('UTICN ACCURACY OR'_]T O£1_RN_NATION ACCURACY
SGT |7210.8 _ 434.5 SG3 100.6 ST 785.3 S_ 405.4 SS 701.0
_r ,0986 _a r -.0973 RTr -.868! CRT .7_0 CRS .8284 CST .9991
S_ 1774.8 /_3 -.00_9 RI3 -.8_2 LSA 1098.6 MSA 255,4 S5A 16.Z
_GJ |72|.A SG_ 432._ THA J.52 ELI 846.1 EL2 255,1 ALF _2.99
LAUNCM OATE DEC 14 1968
HELIOCENTRIC CONIC
RL |47.25 LAL .00
RP 107.75 L_P 3.25
RE 44.357 GL I|.74
PLANETOC£NTRIC CONIC
C3 50.193 VHL 7.085
LNCJ4 AZNTH LN(H TINE
90.00 4 2 50
90.00 22 55 34
I00.00 5 4l 40
1130.00 O 3
!10.O0 7 25 28
110.00 O 36 3
FLIGHT TINE 106.00 ARRIVAL DATE MAR 30 1969
OISTAN(E 250.299
LL'Y_ 92.07 VL 25._5 GAL 9.65 AZL 86.69 H(A
LOP I$3.05 vP 36.070 GAP -19.07 AZP 90.63 TAL
GP .97 ZAL 51.46 ZAP 5.24 ETS 191.87 ZAE
10(3.96 5NA 114.19 ECC .33101 INC 3.3126 Vl 30.Z57
159.23 CAP 260.19 RCA 76.39 APO 15!.98 VZ 35.169
161.16 ETE 212.6l Z_C 102.1] ETC 166.49 CLP 5.J5
0L_ 23.00 RAL 25.04 RA0 6568.9 VEL 13.098 PTH 2.39 VHP 12.021 0PA 1.Z4 RAP 8.38 ECC 1.8260
L-I TII,_ IN! LAT IN! LONG IN! RT A._C INJ AZNTH IN! TII,_ PO CST TIM IN! 2 LAT IN! 2 LONG
3259.05 -25.25 |I4.78 Z7Z.O0 76.73 4 57 9 2658.0 -26.82 106.47
4272.78 2.39 176.04 261,46 61,78 24 6 47 3672.8 -I.4I 169.41
2939.41 -27.50 91.91 272.57 _77.78 6 30 39 2339.4 -28.90 83.39
4066.65 4.41 159.78 Z60.34 60.40 | II 8 3466.6 .43 !53.24
2614.65 -32.94 68.46 273.79 _0.31 8 9 3 2014.6 -33.93 59.36
3964.17 9.|4 149.I1 257.43 56,9_ I 42 7 3364.2 4.73 |42.80
OIFFERENTIAL CCRRECTIONS NI0-(,OURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TD[ -.9!20 TRA-J.9744 TC3 -.15J9 8AU .I|23 ,_T 1785.9 S6R 4_6.8 SG3 118.3 ST 821.8 SR 399.3 SS 733.6
ROE -.4919 RRA .|349 RC3 -.07OJ FAU .02002 RRT .|I46 _ -.J199 RTF -.8766 CRT .7424 CRS .8338 CST .9984
FOE .7684 FRA 1.2726 rc3 -.3453 8SP 5686 _ 1836.2 1_3 -.0065 R|3 -.8767 LSA 1144.4 HSA 251.0 SSA 16.?
BOE .9493 BRA 1.8792 8C3 .1673 FSP -316 SG! I786,6 _ 423.8 THA | .66 EL| 978.8 EL2 250.2 ALF _! .69
LAUNCH OATE DEC 14 |968 FLI_IT TIME I0_.00 ARRIVAL DATE APR 1 1969
HELIC(ENTRIC CONIC OI$TM4CE 2_7.0_9
RL 147.25 LAL ,00 LCL 82.07 VL 25.52| GAL 9.Z0 AZL 96.7| HCA |04.19 SMA 1J5.28 ECC .31702 INC 3,2928 Vl 50.257
RP 107.79 LAP 3.19 LOP 186.28 VP 345.211 GAP -18,I2 A2'P _0.8| TAL 158.93 TAP 263.11RCA 78.73 APO 151.82 V2 35.158
RE 43.625 GL 12.29 GP 1.04 ZAL 51.30 ZAP 3.83 ET5 196.94 ZAI_ 163,50 £TE 217.38 ZAC 103.84 ETC 166.43 CLP 3.71
Pl..AN[TCX_ENTRIC CONIC
C3 46,227 VHL 6,799 OLA 23.6| RAL _3.09 RAO 6568.7 _L |Z.946 PTH 2._H_ VHP 11.481 0PA 2.04 RAP 9.99 ECC 1.7609
LNCH AZMTH LN(H TIME L-I TINE IN! L_T IN! LON_ IN! RT A_ JNJ A_47H IN! TINE PO C$T TIM IN! 2 LAT IN! 2 LONG
90.00 3 54 10 3268.72 -25.09 I15.52 270.6l 76.40 4 48 39 2668.7 -26.70 107.2_
90,00 23 4 37 4_Z0.94 .7| 173.15 2150.61 61.69 24 |4 58 _6L_0.9 -3.07 166.52
100,(30 5 34 19 2945.8I -27.40 9"Z._ 271,21 77.56 6 23 25 2345.8 -29.94 83.95
IO0.O0 0 II 5 40|9.08 2.B0 1_7.i6 259.45 60.23 | 18 4 3419.1 -1.J8 150.63
110.00 7 _0 12 _614.56 -32.94 68.46 272.46 80.32 8 3 46 2014.6 -33.93 59.36
110.O0 0 41 4l 39_3.09 7.61 J46.9I 256.48 56.57 I 47 4 3323.J 3.16 140.65
OIFFERtENTIAL CORR[CTION_ NIO-COUR_ E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TOE -.BI93 TRA-|.9572 TC3 -.J_3 _LU .09(57 _GT |891.9 _R 4|8.3 S_3 |_9.0 ST 859.9 58 392.9 SS 769.4
RO_ -.4644 RRA .1|85 RC3 -.0733 FAU .02104 I_T .13_7 _ -.1305 RTF -.8845 CRT .7506 CRS .8397 CST .9896
FOE .8108 FRA 1.3_j3 FC3 -.3941 8SP 5921 _ 1898.5 _3 -.0071RI3 -.8846 LSA I193.0 MSA 246.0 SS4 J6.3
BOE .9418 8RA 1.8610 6C3 .1565 FSP -348 SG| 1852.7 5G2 4J4.4 THA |.8| ELI 913,I EL2 244.4 ALF 20.46
538
JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL, 4, 1968-69
LAUNCH 0ATE DEC 14 1968
HELIOCENTRIC CONIC
RL 147.25 LAL .0O
RP IO7.BZ LAP 3.17
RE 43.055 GL IZ,84
PLANE TO(ENTR I C CONIC
C3 42.624 VHL 6,529
LNCH ATHTH LNCH TII_
90,_ 3 44 53
9_,00 23 13 49
100.00 5 76 33
100.00 0 la 46
110.00 7 14 39
lID.DO 0 47 9
LOL 87.07 VL
LOP 189.52 VP
GP | • I I ZAL
FLIGHT TIME lIO.OO ARRIVAL CATE APR 3 1969
ClSTANC£ 263,828
25.722 GAL 8.76 AZL 86.13 HCA 107.42 SMA
36.343 GAP -17.20 AZP 90.98 TAL 158.66 TAP
51.19 Z_P Z.51ETS L>07.78 ZAE 165.80 ETE
CLA Z4.ZD RAL








r0E -.8266 TRA-1.8383 TC3 -.J21O BAU .0815
ROE -.4382 RRA .1027 RC3 -.0761 FAU .02219
FOE .8574 FRA 1.3734 FC3 -.4506 BSP 6153
BOE .9356 BRA 1.8411BC3 ,1430 FSP -_3
LAUN£H OATE (]EC 14 1968
HELIOCENTRIC CONIC
RL 147.25 LAL .00
RP 107.86 LAP J.04
RC. 42.65? GL 13.40
PL_N[TOC[NTRIC CONIC
C3 39.353 W_ 6.273
LN¢'.H A2'MTH LNK:H TINE
90.OO 3 34 58
gO.OO Z3 Z3 J4
I00.00 5 18 21
iO0.O0 O 26 28
110.00 7 8 53
110.00 O 52
116,32 ECC .30379 INC 3.2724 Vl 30.257
266.08 RCA 80.98 APO 151.65 v2 35.147
223.73 ?AC 105,53 ETC 166.35 CLP Z.Z5
25.08 RA0 6568.6 VEL 12.806 PTH 2.33 VHP 10.958 0PA 2.84 RAP 11.56 ECC 1.7015
INJ LONG INJ RT AS( INJ AZMTH INJ TIME I_ CST TIM INJ 2 LAT INJ 2 LONC
116.34 269.15 76.03 4 39 34 2680.6 -26.56 IOH.O?
170.21 259.76 61.70 24 _3 17 3568.2 -4.76 163.56
92.86 269.79 77.32 6 15 46 2352.9 -28.77 84.37
154.53 258.55 60.13 I 24 58 3371,2 -2.80 148.01
68.46 271.07 _0.31 7 58 14 2014.6 -33.93 59.36
]44.75 255.52 56._W] I 51 51 3282.2 1.60 138.52
MIC-COURS_E EXECUTION 4CCURACY ORBIT CETERMINATION ACCURACY
SGT 1918.2 SGR 409.3 SG3 140.9 ST 898.8 ,_ 385.7 SS 805.4
RRT .15_8 RRF -.1504 RTF -.89_1 CRT .7594 CRS .8459 CST .9889
5_e 1961.4 R_3 -.0079 R13 -.8921 LSA 1243.9 MSA 240.4 SSA 16.3
5_1 1919.Z 5C,2 404._ THA 1.95 ELI 948.7 £L2 237.8 ALF 19.31
FLIq_,IT TIWE I12.00 ARRIVAL DATE APR 5 1969
DISTANCE 270.603
LOt. 82.07 VL 25.909 GAL 8.35 AZL 86.75 HCA 110.64 5NA 117.31 ECC .29130 IN( 3.2512 Vl 30.257
LOP 192.?_ VP 36.464 GAP -16.31 AZP 91.15 TAL 158.44 TAP _69.09 RCA 83.14 APO 151.48 v2 35.135
GP 1.20 ZAL 51.13 ZAP 1.42 ETS 239.12 74£ 167.95 ETE 232.39 ZAC 107.19 ETC 166.25 CLP .76
OL4 24.78 RAL 25.01 RAO 65_.5 VEL 12.678 PTH 2.:30 VHP 10.453 OPA 3.64 RjP 13.11 EC( 1.6476
L-I TINE |NJ LAT INJ _ INJ RT AS( |NJ AZMTH INJ TIE PC) (ST TIN INJ 2 LAT INJ ? LONC
3_93.97 -24.66 117.25 267.63 75.63 4 29 52 2694.0 -26.40 109.01
4114.55 -Z.7_ 167._1 _50.9D 61.BO _4 31 49 3514.5 -6.47 160.54
2960.62 -_7.18 93.41 268.31 77.05 6 7 42 2360.6 -28.69 84.93
3923.13 -.4fl 151,89 257.64 60.11 I 31 51 3323.1 -4.42 145.36
Z614.83 -32,94 6_.48 269.64 80.30 7 52 _8 2014.8 -33.93 59.38
3841.69 4.54 142.62 254.54 56.08 1 56 27 3241.7 .05 136.40
0IFFEIENTI_L CORRECTION5
TOE -.8336 T84-1.8174 TC3 -.1012 B_U .0673
ROE -.4132 RR4 .0874 RE3 -.078_ F_ .0234fl
rOE .gO88 FR4 1.4L_N_ re3 -.5159 B$P 6_76
BO_ ,9321BRA 1.8195 BC3 .1280 FSP -422
NI0-_E EXECUTION ACCUR4C¢ ORBIT DETERMINATION ACCURACY
,_T 1_5._ _ 399.7 ,_3 154.0 ST 939.8 SR 378.3 $5 845.0
RRT .1761RRF -.17_0 RTF -.8990 CRT .7694 CR$ .8526 CST .9894
SG_ 2025.0 _3 -.0083 RI3 -.8991 LSA 1298.2 MS_ 234.1 SSA 16.3
,%1 1986.5 S_2 393.2 THA _.11 ELI 986.6 EL2 2_0,2 ALF 18.24
LAUNCH DATE DEC 14 1968
HELIOCENTRIC CONIC
RL 147.25 LAL .0(3
RP 107.89 L_P 2.95
RC 42.436 GL 13.96
PLAN_TO_ENTRIC CONIC
C3 36,383 VHL 6.D32
LNOq AZNTH LN(H TINE
90.00 3 24 19
90,00 _3 32 58
I00.00 5 9 45
)(30.00 O 34 10
_10.00 7 2 53
JlO,OO 0 57 30
FLIGHT TIME 114.00 ARRIVAL CATE APR 7 1969
OlSTAN(E 277.381
LOt. 82.07 VL _6.083 GAL 7.96 AZL 86.77 H(A 113.87 S#4A 118.26 ECC .27953 INC 3.2292 Vl 30.757
LOP 195.97 VP ._B.577 G_P -15.45 _ZP 91.3I T_L I58.26 TAP 272.J3 RCA 85._0 APO 151.31 v2 35.123
GP 1.30 ZAL 51.13 ZAP 1.50 ETS 301.74 Z4E 169.78 £TE 244.34 ZAC 108.81ETC 166.13 CLP -.75
OLA 25.34 RAL 24.90 840 6568,4 VEL J2.560 PTH ?.28 VHP 9.965 DPA 4.43 R4P 14.63 ECC 1.5999
L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ ATMTH INJ TI_ PO CST TIM INJ 2 LAT INJ 2 LONG
3309.11 -24.40 118.29 266.06 75.17 4 19 _8 2709.1 -_6.20 110.08
4059.76 -4.47 164.J4 _58.04 62.01 24 40 38 3459.8 -8.19 157.43
2969.21 -27.05 94.01 _66.79 76.76 5 59 14 2369.2 -28.60 85.55
_874.89 -2.09 149.24 256.72 60.17 1 38 44 3274.9 -6.04 14_.69
2615.21 -32.94 68.51 268.17 _0.29 7 46 29 2015.2 -33.93 59.41
3801.65 3.01 140.52 253.55 55.93 2 0 52 3201.6 -1.48 134,31
OlFFEIENTI4L CCRRECTICN$
TOE -.8423 TRA-1.7939 TC3 -.0751 BAU .0533
ROE -.3893 RR4 .0726 RE3 -.0798 FAU .0_487
FOE .9654 FRA 1,4901 FC3 -.5918 B$P 6626
802 .9279 i_qA 1.7954 BC3 .1096 FSP -466
LAUNCH O4TE DEC 14 1968
HELICX;ENTRIC CONIC
RL 147.23 L4L .00
RP 107.93 L4P 2.85
RE 42.394 GL 14.52
PLANETOCENTRIC CONIC
C3 33.689 VHL 5.804
NI0-O:_JRS[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SGT _O50.1 _ 389.7 SG3 J68,5 ST 979.9 St? 370.5 SS 887.3
RRT .2012 RRF -.1985 RTF -.9058 CRT .7793 CRS .8597 CST .9_97
2086.8 R_3 -.0099 R13 -,9059 LS4 1353.7 MSA 227.6 5S4 16.2
SGI _051.7 SG2 381.4 THk 2.27 ELI 1023.7 EL2 _22.2 ALF 17.26
FLIGHT TINE |16.00 4R_IV4L GATE APR 9 1969
OISTANCE _1_4.159
LOt- 82.07 VL 26.844 GAL 7.59 AZL 86.79 H_A 117.09 SM_ 119.15 ECC .26845 INC 3._061 Vl 30.257
LOP 199.20 VP 36.680 GAP -14.63 A/'P 91.46 TAL 158.13 T4P 275.22 RC4 87.17 APO 151.14 v2 35.111
GP 1.41 ?AL 51.19 ZAP 2.69 ET$ _30._4 Z_E 171.07 ET£ _60.32 Z4C 110.39 ETC 165.97 CLP -2,30
OLA 25.88 RAL _4.74 RAO 6568.3 VEL 12.452 PTH 2.25 VHP 9.493 OP4 5.22 R4P 16.12 ECC 1.5544
LNO_ 4,*NrH LN_M FINE L-I T|NE INJ L_7
90.00 3 12 52 3526.40 -24.10
90.OO _3 43 7 4003.61 -6.26
100.O0 3 0 43 2978.69 -26.g0
iOO.OO O 41 52 ]826.56 -3.7_
110.00 6 56 43 2615.76 -32.93
110.OD | 2 22 3762.25 J.51
OIFFERENTI4L COR_CTIONS
r0E -.8510 TR4-1.7694 TC3 -.0469 B_uJ .0420
ROE -.3667 RRA .0_3 RC3 -.0_06 FAU ,D_645
FOE I.O281 FRA 1.55_O FC3 -.6798 BSP 6852
80E .9266 BRA 1.7704 BC3 .0932 F_P -515
|NJ L.ON_ INJ RT 45C INJ A_TH INJ :rIMl_ PO CST TIM _NJ _ LAT INJ _ L_NG
119.46 L_o4.44 74.66 4 8 18 2726.4 -25.97 111.29
160,98 257.19 62.33 24 49 50 3403.6 -9.92 154.21
94.68 26_.24 76.44 5 _0 22 2378,7 -28.50 86.24
146,58 253.80 60.32 I 45 39 3226.6 -7.64 140,00
68.5§ 266.67 80.26 7 40 19 2015.8 -33.92 59.45
13_.46 _.34 _.83 2 5 4 3162.3 -2,98 132.26
NI0-COUR_E EXECUTION _cCUR4CY ORBIT OETERMIN4TION 4CCURACY
$GT 2116.0 _ 379.3 $63 184.6 ST 1022,2 5R 362.5 SS 932.6
RRT .230_ RRF -,'_'_75 RTF -.9119 (RT .7905 CRS .8673 CST .9901
SCd_ 2149,7 R_3 -.0110 RI3 -.91L_"3 LS4 1413.2 MS4 2_0.5 SSA 16.2
S_I 2117.8 _2 368.7 TH4 2.44 ELI 1063.3 EL2 213.4 4LF 16.34
539
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69
LAUNCH CAT[ CEC 14 |_9
HEL I(XENTRZC CONIC
RL |47.25 LAL .00
RP 107.97 LAP 2.75
RC 42.534 GL 15.07
PLANE TOCENTR|C CONIC
C3 3|.246 VHL 5.590
LNCH A?MTH LN(H TIHE
90.00 3 0 28
90.00 23 53 50
I00.O0 4 51 IB
IOO.O0 O 49 37
ll0,00 6 50 24
110.00 l 70
FLIGHT TIME I18,00 ARRIVAL _ATE APR l| I969
0ISTANCE 290.933
LOt- 82.07 VL 26.394 GAL 7.Z3 AZL 86.82 HC* 180.3! St4_ 120.00 ECC .25805 INC 3.1815 VI 30.257
LOP 202.42 VP 36.776 GAP -|3.83 AZP 91.61 TAL 158.03 TAP 278.34 RCA 89.O4 APO 150.97 v2 35.099
GP 1.53 7AL 51.28 ZAP 4.17 ETS 340.27 7AE 171.56 ETE 279.35 ZAC 11J.93 ETC 165.79 CLP -3.8_
CLA 26.40 RAL 24.52 RAO 6568.2 VEL 12.354 PTH 2.23 VHP 9.037 0PA 6.01 RAP |7.57 ECC 1.5142
L-! TIME |NJ LAT |NJ LONG INJ RT AS( INJ AZMTH INJ TZN_ PO CST TIN |NJ 2 LAT INJ 2 LONG
3346.39 -23.7_ 1L_3,81 262.76 74.08 3 56 J4 2746.4 -25.69 J|2,69
3945.70 -8.06 157.70 256.35 62.77 24 59 35 3345.7 -IJ.67 J50.86
2989.09 -26.73 95.40 263.65 76.10 5 4J 7 2189.1 -28.38 _6.99
3778.23 -5.34 |43.9_ _54.87 60.55 ] 52 35 3|78.2 -9.23 137.28
2616.41 -32.92 68.60 265.|4 BO.23 7 34 I 2016.4 -33.92 59.50
3723.68 .03 136.45 251.33 55.82 2 9 3 3|23.7 -4.45 130.74
0IFFERENTIAL CORRECTIONS NI0-CCLMSE EXECUTION ACCURACY GRBIT OET£R_4INATION ACCURACY
TOE -.8565 TRA-J.740_ TC_ -.0103 BAU .0_7 SGT _J76.4 SGR 368.6 ._3 202.5 ST JO61.9 SR 354.2 SS 980.2
ROE -.3453 RRA .0444 RE3 -.0801FAU ,02827 RRT .2614 R_ c -,1601RTF -,9180 CRT .80|7 CRS .8752 CST .9905
FOE 1.0966 FRA 1.6266 FC3 -,7832 BSP 7139 S(_ L_7.4 _3 -.0131RI3 -.9162 LSA 1472.5 NSA 2J3.4 5SA 16.1
80E .9235 8RA 1.7409 6C3 .0806 FS,P -571 ;.'.'.'.'.'.'.'.'._GI2|78,6 _ 355.3 THA 2.61 ELI 11OO.7 EL2 2[]4.3 ALF 15.57
LAUNCH OATE OEC J4 1968 FLi(,_AT Tfl( l_.00 ARRIVAL 0ATE APR 13 J969
H_LIC(ENTRI( (CNIC 0|$TAN(E 297.702
RL |47.25 LAL .OO LOL _2.07 VL L36.53_ GAL 6.90 AZ_. 86.84 Hr_ |23,53 _A 120.BO [(( ._4B30 INC 3.J55A Vl _0.757
RP 108.0l LAP 2.63 LOP 205.64 VP _H5.863 GAP -13.05 JZP 91.74 TAL |57.97 TAP Z81.50 RCA 90.81 APO 150.80 V2 35.0_6
RC 42.833 GL 15.61GP 1.68 ZAL 5J.43 ZAP 5.75 ETS 344.97 ZAE J7|.17 ETE 298.07 ?AC 113.42 ETC 165.59 CLP -5.51
PLANETOCENTRIC CONIC
C3 29.032 VHL 5.388
LN(.H A_TH LNCH TIME
90.00 2 46 54
gO.00 0 9 18
|00.00 4 41 31
i0¢.00 0 57
| JOoOO 6 44 !
1|0o00 I J1 2J
OL_ 26.89 R_L 24.27 RAO 654_.8 V1EL |_o_64 PTH 2.21 VHP 8.598 OPA 6.79 RAP 18.97 ECC 1.4778
L-I T]NE INJ I._AT |NJ LONG ZNJ RT ASA_ INJ AA'NTH ZNJ TINE PO CST TZM ]NJ 2 LAT INJ 2 LONG
3369.9J -23.28 1L_.39 161.04 73.4l 3 43 A 2769.9 -25.33 |14.32
3885.32 -9.94 154.24 155.54 63.35 1 14 3 3285.3 -13.44 147.3|
3000.44.. ... -_6.54 _N_,19 _2.05 75.71 5 31 31 2400.4 -28.24 87.81
37_.03 -6.95 141._4 853.94 60.85 1 59 33 3130.0 -10.78 134.55
2617.10 _32,9! 6_.65 Z63.59 80.21 7 21 _ 2017.l -33.92 59.55
3686.14 -l.40 134.49 Z_0.51 55:84 2 1_ 48 3086.1 -5.87 126.76
0IFFERENTIAL CORRECTICNS NI0-(.OLMeJ_ EXECUTION ACCI,_AC_ ORBIT DETERMINATION ACCURACY
TDE ",864_ TRA-| .71_5 TC3 .0271 BNd .03L_ ,_T _39.5 _ 3_.0 5(,3 LP'ZA.6 ST 1104,9 SR 346.1 SS 1032,2
ROE -.3_5_ RRA .0_08 RC3 o.0285 FAU .0_024 _RT ._Ol RM: o._9_0 RTF -.9234 CRT ,8142 CR5 .8836 CST .9910
FOE l.lT_ FRA 1.7052 FC_ -.90JB BSP 7348 _,_ L_67.9 R_5 -.0150 R13 -.9236 LSA 1537.4 NSA 205.8 SSA 16.0
802 .9240 BRA 1.7J27 0(3 .08_0 FSP -63l ._l _'_4_,1 ,_ 34|.| THA 2.81 ELl ll4J .4 EL2 194.5 ALF 14.74
LAUNCH OATE OEC i4 J968 FLIGHT TINE J22.00 ARRIVAL CAT£ APR 15 1969
HELIOCENTRIC CONIC 0iSTANCE 304.463
RL |47.25 LAL .00 LOL 82.07 VL 26.661 GAL 6.58 AZL 86.87 PI(A 126.74 ,_AA 121.56 £CC .239J8 INC 3.]?73 VJ 30.257
RP 108.05 LAP 2.51 LOP 208.85 VP 36.943 GAP -12.30 AZP 91.87 TAL |57,95 TAP 284.69 RCA 92.48 APO 150.63 v2 35.073
RE 43.347 GL 16.14 GP 1.85 ?AL 51,61 ZAP 7.41ETS 347.6J ZAE 170.09 £TE 313.45 ZAC 114.85 ETC J65.35 CLP -7.18
PLAN_TOCENTR_C CONIC
C3 27.025 VHL 5.199 CLA 27.35 RAL 23.98 RAO 6568.1 VEL 12,182 PTH 2.19 VHP 8.174 0PA 7.56 RAP 20.32 gEE J.4448
LNCH A_NTH LN(H T|I,_ L-Z TJN[ |NJ LAT |NJ LONG INJ RT A,_ |NJ A_TH INJ T|fa_ PO CST TIN INJ 2 LAT |NJ ? LONG
90.00 2 3J 44 3398,45 -2_.71 124._9 259.2_ 7_.62 3 28 23 2798.5 -2A,88 116.29
90.00 0 22 8 _21.08 -11.88 150.52 254.76 64.1l l 25 49 3221.1 -J5.27 143.48
100.00 4 31 25 3012.66 -26.33 97,04 260.40 75,32 5 21 37 2412.7 -28.09 88.68
10C.O0 l 5 9 3682.10 -8.fl3 138.56 2fl3.00 61.24 2 6 31 3082.1 -12.30 131.80
J|O.OO 6 3? _8 2617,68 -32.91 64_.69 _6_.04 80,18 7 21 15 21017,7 -33.91 59,60
llO.O0 I 15 25 3649.85 -2.79 132.60 249.48 55.92 2 16 15 3049.9 -7._4 126.34
OIFFERI[NTIAL CORRECTIONS NI0-CCUR_ EXECUT|CN ACCURACY ORBIT OETERHINATION ACCURAC_
TOE -.8722 TRA-I.6825 TC3 .0694 BAU .0370 SGT 2"199.6 SGR 347.6 5G3 244.9 ST 1147.3 SR 338.1 55 1087.6
ROE -.3067 RRA .017_ RE3 -.0754 FAU .03247 RRT .3428 _ -.3411RTF -.9_85 CRT .8272 CR5 .8925 CST .991a
FOE |.2593 FRA |.7914 FC3-1.0400 BSP 7560 S_ _5,7 _3 -.0|74 RJ3 -.9287 LSA J604.4 MSA 19_.0 SSA 15.8
_OE .9245 _RA 1.6826 6C3 .1025 FSP -700 SGI 2302.8 S_2 3_------------------%.1THA 3.03 ELl 1181,8 EL2 184.4 ALF 14.05
LAUNCH 0ATE 0EC 14 1968 FLI_T TINE 114,00 ARRIVAL CATE APR 17 1969
H_LIO_ENTRIC CONIC 0ISTAN_£ 311.215
RL 147._5 LAL .00 LOt. B_.07 VL _.7_0 GAL 6.L_B _2'L 86.90 Hr_ 129.95 5HA ILP_.27 £CC .2306_ INE 3.0966 Vl 30.257
RP 108.09 LAP 2.37 LCP R12o07 VP 37.017 GAP -|J.58 _2'P 91.99 TAL 157.97 T_P 287.9_ RCA 94.06 APO 150.47 V2 35.060
RC 44.011 GL 16.64 GP 2.04 ZAL _1.8_ Z_P 9.14 ETS _49._3 ZAE 168.62 £TE 324.94 ZAC 116.2! [TC 165.07 CLP -8.92
PLANET(_ENTR|C CONIC
C3 25.210_ _ 5.021 OLA 27,7_ RAL _._ RAO 6_;0 VEL 12.|07 PTH 2.|7 VHP 7.76_ OPA 8.34 RAP 21.60 ECC 1,4149
LNO4 AZIATH LNCH TINE L-| TZNE |NJ LAT |NJ _ INJ RT AS( INJ AA_TH _NJ TJNE PO CST T|H INJ 2 LAT |NJ 2 LONG
90.OO 2 13 57 34_.41 -21.94 |_6.7_ _57._ 71.64 3 II 13 2835.4 -24.25 118,81
_0.00 0 37 20 3749.645 -13.9£ 146.31 254.O6 65.1J J 39 50 3149.7 -17.20 139.13
IO0.OO 4 21 4 302_,64 -26.11 97.94 _8.76 74.90 5 11 19 2425.6 -27,93 89.6l
|00.00 1 12 55 3634.66 -10.0? 13_.88 152.07 61.71 2 13 29 3034.7 -13.78 129.05
|10.00 6 31 _0 2611.97 -32,_ 68.71 _60.48 i_O.17 7 14 58 21018.0 -33.91 59.62
110.00 I 19 8 3615.J0 -4.11 I_.?_ 248.45 56.O4 2 19 23 3OJ5,1 -8.54 J24.49
OIFFERENTIAL C_CT_ON_ NIO-COURS_ £]([CUT|CIN ACCURACY ORBIT OETEIRflINATION ACCURAC_
TOE -.8791 TRA-I.65J3 TC3 .11_4 BAU .0456 SGT _357.3 5GR 338.0 5G3 270.0 ST 11_9.5 SR 330.4 SS |1A7.3
ROE -.2896 RRA .0042 RC3 -,0204 F_U ,0_49_ RRT .3915 _ -._06 RTF -.9332 CRT .8408 CRS .9018 CST .9919
FOE 1.3547 FRA 1.8870 FC3-1.2002 BSP 77_8 SG_ 2_81.4 R23 -.O"Z05 R13 *.9334 LSA 1674.5 MSA 190.2 5SA 15.6
_OE .9256 _ 1.6513 Be3 .1352 F,SP -776 SGI 2361.0 .%2 310.5 THA 3,27 _LJ 1_2_.2 _L2 |74.1 ALF 13,43
540
JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)
LAUNCH DATE DEC 14 1968
I-_L IC(EN TR[ C CONIC
RL 147.25 LAL ,00
RP 108,13 LAP Z.23
RC 44.8_8 GL 17.12
PLAHE TOCENTRIC CONIC
C3 23.562 VHL 4.854
LNCH ATNTH LNCH TIME
90.O0 I 49 3(3
90,00 0 58 59
lO0.O0 A I0 36
100.00 1 2O 34
i10.00 6 £5 14













TD[ -.8847 TRA-I.6184 TC3 .1655 BAU ,0558
ROlE -.2740 RRA -.OO9_ RC3 -.0633 FAU .0377A
rOE 1.4605 FRA i.9929 FC3-1.3866 8SP 7942
BOE .9261 8RA 1.6184 8C3 .1772 FSP -86!
LAI.Y_H DATE 0EC lA 1968
HELIOCENTRIC CONIC
RL 147.25 LAL .00
RP 108.17 LAP 2.09
RC 45.818 GL 17.56
PLANE TOCENTRIC CONIC
C3 22.070 VHL 4.698
LNO4 AZNTH LNO4 TIN[
86.51 0 53 37
93.49 1 51 55
100.O0 40 14
JOO.O0 1 28 O
110.00 6 19 Z8
ilO.OO I 25 14
FLIGHT T|NE 126,00 ARRIVAL 0ATE APR 19 1969
DISTANCE }17.955
26.889 GAL 6.00 AZL 86.94 PICA 133.16 SlAA 122,93 ECC .22275 INC 3.0631 V| 50.257
37.083 GAP -10,88 AZP 92.I0 TAL 158.02 TAP 291.18 RCA 95.55 APO 150.32 V2 35,047
52.08 ZAP 10.95 ETS 350.27 ?A£ 167.OO £T£ 333,38 ZAC 117.49 £TC 164.77 CLP -10,71
23.30 RA0 6568.0 VEL 12.039 PTH 2.15 VHP 7.371 0PA 9.12 RAP 22.82 ECC 1.3878
INJ LONG ]NJ RT A,_ INJ A7NTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG
130,5£ £55.30 70.17 2 47 44 2894.0 -23.15 122.75
140.78 £33.58 66.67 1 59 57 3057.9 -19.53 133.41
98.87 £57.11 7A.47 5 1 15 2439.1 -27.75 90.97
133.23 £51.14 62.24 2 20 22 2988.1 -15,19 126.31
68.69 £38.93 80.18 7 8 51 21317.7 -33.91 59.60
129.05 247.AI 56.19 2 22 8 2982.2 -9.77 122.73
NI0-COIJRSI[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
5GT £410.8 SGR 329.4 5_3 _.l ST 1230.0 SR 323.4 SS 1210.8
RRT ,4464 I_F -.4467 RI"F" -.9376 CRT .B$49 CRS .9|14 CST .9924
•%B £433,£ 1_3 -.0"243 R13 -.9378 LS4 1746.5 MSA 182.3 $SA 15.3
S_,1 £415.3 ,362 L_4.£ THA 3.54 ELl 1261.3 EL2 163.7 ALF 12.89
FLIGHT TII,_ 1_8.(_ ARRIVAL OAT[ APR 21 1969
01STM¢(E 324.681
LQ. 82.07 VL 26.99D GAL 5.73 A7'L 86.97 fA_ 136.37 ,SMA 123.55 ECC .21539 INC 3.0257 Vl 30.257
LOP 218.48 VP 37.144 GAP -10.Z0 AZP _.19 TAL 158.10 TAP 294.47 RCA 9_.9A APO 150.17 V2 3_.033
GP 2.54 ZAL 52.35 ZAP 1£.84 [TS 350,93 ZAE 165.37 ETE 339.76 7AC 118.68 £TC 164.42 CLP -12.59
OLA _.51RAL 2£,93 _ 6567.9 _IEL 11.977 PTH £.13 W,/P 6.992 0PA 9.90 RAP 23.95 £CC 1.3632
L-I TINE |NJ tAT iNJ _ |NJ RT A_ ZNJ AZNTH rNJ TIME PO CST TIM |NJ 2 EAT INJ 2 LONG
3654.48 -19.19 141.69 233,13 68.49 J 54 32 3054.3 -21.94 134.08
3465.61 -19.17 I27._ 253.1£ 68.48 2 49 41 2865.6 -21.93 120.25
3032,44 -25.62 99.78 255.49 74.05 4 51 6 2452.4 -27.36 91.52
3542.88 -IE.96 130,62 £50.£1 6£.84 2 £7 2 2942,9 -16.32 123.62
7616,55 -32.9£ 68.61 £37.40 80.23 7 3 5 2016.5 -33.92 59,51
3551.54 -6.5£ I£7,43 246.37 56.37 _ 24 26 2951.3 -10.90 121.07
OIFFER[NTIAL CORRI[CTIONS
TOE -.886£ TRA-I .58|7 T(3 .L_'_£9 B_ .0676
ROE: -.26OO RRA -.0228 RC3 -.0334 FAU .04094
FO£ 1.5767 FRA 2.1096 FC3-1.6060 BSP 8163
BOg .9236 BRA 1.5818 Be3 ._Zg_ FSP -9_0
LAUNCH DAT[ DEC 14 1968
HELIC([NTRIC CONIC
RL 147.2_ LAL .O0
RP IDB.21 LAP 1.93
RC 46.944 GL 17.96
PLAN[TC(ENTRIC CONIC
C3 20.718 VHL 4._2
LNCH AZNTH LNCH TINE
84.50 0 35 34
95.50 2 6 57
100.00 3 50 18
100.00 I 34 54
110.00 6 14 13
I10.00 1 27 215
NIO-O_URSIE [X[C'UTION _CCURACY ORBIT 0£TERNINATIONACCURACY
_I_T 2455.9 S_R 3_.6 ._3 3£9.5 ST I£65.7 SR 317.£ $S 1277.4
RRT ._6_ RRF -._09£ R1T -.9418 CRT .8691CRS .9213 CST .9928
£477,0 R_3 -.O£97 R13 -.94£1 LSA 1817.6 MSA 174.8 SSA 14.9
SGI £461.4 S_£ 777,4 THA 3.86 ELI 1_95.8 EL_ 1_3.3 ALF 12.47
FLIGHT TINE 130,00 ARRIVAL DATE APR _3 1969
OlSTANC£ 331.393
LOL 82.07 VL 27.082 G4L 5.49 AZL 87.02 HCA 139.58 S_44 124.13 £CC .20_58 INC 2.9838 Vl 50.257
LOP 221.69 VP 37.199 GAP -9.58 A?P 9£.27 TAL 158.20 TAP 297.78 RCA 98.24 APO 150.02 V2 35.020
GP 2.86 ZAL 52.63 ZAP 14,82 ETS 351.32 ZAE 163.85 ETE 344.79 ZAC 119.76 ETC 164.03 CLP -14.55
OLA _8.80 RAL








TOE -.8882 TRA-I.5457 TC3 ._787 B_,I .0780
ROE -.2479 RRA -.0_71RC3 -.0406 FAIl .04446
FOE 1.7074 FRA 2.2419 FC3-1.8579 BSP 8_9
BOg .9222 BRA 1.5A62 i_3 .2816 FSP -1068
LAUNCH DATF" DEC 14 1968
22.56 RA0 6567.6 VEL 11.920 PTH 2.12 VHP 6.628 DPA 10.69 RAP 24.98 ECC 1.3410
INJ LONG INJ RT ASC INJ A214TH INJ TII_ PO CST T_N INJ 2 LAT INJ 2 LONG
144.73 251.80 6_.60 I 37 7 _092.7 °22.48 137.O9
123.05 £31.60 68.59 3 3 34 2796.9 -22.47 115.41
100.62 253.89 73.66 4 41 23 2464.7 -£7.38 92.39
128.13 249.£7 63.47 2 33 |4 29(30.1 -17.75 121.03
68.4£ _55.89 B0.34 6 57 49 2014.1 -33.93 59.32
I£5.95 245.32 56.57 2 26 10 2923.6 -11.92 119.55
NID-CCURSI[ E_ECUTION ACCURACY ORBIT OETERt4|NATION ACCURACY
sr,.T £498.9 SGR 318.8 $63 _65.0 ST 1301.5 SR 312.5 SS 1349.7
RRT .5747 RRF -._790 RTF -.9455 CRT .8841CRS .93J6 CST .9933
S_ 2519.£ 1_3 -.0_£ R13 -.9458 LSA 1893.4 MSA 167.2 SSA 14.5
•_1 £503.7 _ _.£ THA 4.24 ELI 13_0.8 EL£ 142.8 ALF 12.13
H_LIC_ENTRIC CONIC
RL 147.25 LAL .O_
RP 108.25 LAP 1.78
RC 48.205 GL 18.29
PLAN[TC_ENTRIC CONIC
C3 19.491VHL 4.415
LNC/4 AZNTH LN_H TII4_
83.33 O 24 36
96.67 2 14 34
100.00 3 41 24
100.00 1 40 47
110.00 6 9 46
110.00 1 28 54
0IFFERENTIAL CO_gq_CTIONS
TOE -.8870 TRA-I._O79 TC3 ._.>4_43 .0879
ROE -._379 RRA -.0523 Re3 -.O239 FAU .04843
rOE 1.8516 FRA 2.3g02 FC3-2.151_ BSP 84_
80E .9183 BRA 1.5088 _C3 .3373 FSP -1190
FLIGHT TINE 13£.00 ARRIVAL 0ATE APR 25 1969
DISTANCE 338.089
LOL 82.07 VL 27.167 GAL 3.£5 AZL 87.06 HO, 142.78 .T_A 1_4.67 £CC .20228 IN_ 2.9361
LOP 2£4.69 VP 37.248 GAP -8.91 A7'P _Z.34 TAL 158.33 TAP 301.11 RCA 99.45 APO 149.89
GP 3,£5 ZAL 5£.93 2AP 16.90 ET$ 351.49 Z_E 16£.49 ETE 348.96 ZAC 120.73 £TC 163.60
OLA _J.03 R,AL L_Z.18 RAO 6367.8 NIL 11.869 PTH 2.11 VHP 6.£78 OPA 11.50 RAP 25.90
L-I TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT
3708.65 -20.£6 146.12 £50.31 68,76 I 26 25 3108,7 -22.97
3351.89 -20.£3 119._ £50._0 68.7A 3 10 46 2751.9 -22.96
3074.24 -23.20 101.27 £5£.34 73.37 4 3£ 38 2474.£ -27.24
3461.34 -15.46 1£5.83 £48._O 64.09 2 38 _8 2861.5 -18.82
L_O9.64 -33.O0 68.0_ 254.41 _0.53 6 53 16 L_009.6 -33.95
3498.91 -8,49 124._4 244,_7 56.76 £ £7 13 2898.9 -12.81
MIO-COUR_ EXECUTION ACCURACY
5_T £534.2 _ 319.1 ,%3 405.0
RRT .6467 _ -.6535 R1T -.9488
S_ £5_4.3 _3 -.0448 R13 -.949_













ST 1332.6 SR 509.7 SS 1425.9
CRT .8992 CRS .9419 CST .9937
LSA 1969.6 HSA 159.8 SSA 14.0
ELi 1361.7 EL2 132.6 ALF 11.92
541
JPL TM 33-99 EARTH'VENUS TRAJECTORIES (VOL 4. 1968-69J
LAUNCH 0ATE 0£C 14 196_ FL|GHT TIM[ 134.00 ARRIVAL CATE APR 27 1969
HELIOCENTRIC CONIC
RL 147.25 LAL .00 LCX. 82.07 VC
RP 108.29 LAP 1.61 LCP 228.09 VP
RE 49.590 GL 18,55 GP 3.7Z ZAL
PLAf_TO(.ENTRIE CONIC
C3 J8.374 VHL 4.Z87
LNCH AZNTH LNCH TII_
82.66 0 17 45
97.34 2 18 51
100.00 3 34 51
100.00 1 44 46
I10.00 6 6 19
110.OO ! 29 27
DIFFERENT|AL CCRR1ECTION$
TOE -.8194 TRA-I.4_ TC3 .4004 BAU .0_4
RoE -.2302 RRA -.0690 Re3 -.0021FAU .05301
FOE 2.0076 FRA 2.5554 F(3-2.4976 BSP 8590
8OE .9091 _A 1.4677 6(5 .4004 FSP -1332
C|STANC£ 344,767
27.245 GAL 5.04 AlL 87.12 H(A 145.98 94A ]25.17 £C( .19648 IN( 2.8807 vJ 30.257
37.292 GAP -8.29 ATP 92.39 TAL 158.48 TAP 304.46 RE4 ]00.57 APO 149.76 V2 54.994
53.22 ZAP 19.11ETS 351,48 ZA[ 161.54 ETE 352.64 ZAC 12].56 ETC 163.I0 CLP -]8.76
CL4 29.i8 RAL 21.81RA0 6567.7 VEL 11.822 PTH 2.09 VHP 5.94] DPA 12.34 RAP 26.68 ECC 1.3024
L-I TXNI_ XNJ LAT IN| LONG |NJ RT ASC |NJ ATNTH |NJ TINE PO CST T|M |NJ 2 LAT ]NJ 2 LONG
3712.14 / -20.70 |46.55 249.24 68.97 ] |9 57 3J12.1 -23.38 138.84
3320.6Z -L>0.69 117.83 249.24 68.95 3 14 1| 27219.6 -25.37 I10.11
3077.97 -25.13 101.52 250.89 73.26 4 25 49 2478.0 -27.18 95.52
3430,O3 -16.39 123.97 247.29 64,64 _ 41 56 2830.0 -19.67 116.71
2602.55 -33.08 67.54 2_.98 60.84 6 49 41 Z002.5 -33.99 58.42
3478.21 -9.26 123.53 243.21 56.95 Z Z7 25 2878.2 -13.55 117.05
NIO-_SIE E_ECUTION ACCURACY CRBIT 0ETERNINATION ACCURACY
.SGT _556,7 ._ 325,4 S_3 449.7 ST 1354.7 SR 309.3 SS 1504.3
RRT .71_"Z _ -.7294 RTF -.952J CRT .9141 CRS .9522 CST .9941
2577.3 R23 -.05_ R13 -.9526 LSA 2_42.2 NSA 152.8 SSA 13.5
•SGJ 2567.5 142 _'Z5.J THA 5.27 ELI 1384.2 ELZ 122.8 ALF 11.8_
LAUNO_ OATE DEC 14 1968 (='LIGHT TZlA[ |36.00 ARIR_VAL (]ATE 4PR 29 1969
/'_Lr_ENTRI( CON|C
RL 147.25 LAL .00
RP 108.33 LAP 1,44
RC 51.091GL 18.72
PLAMETOCENTR|C CONIC
C3 17.356 V_ 4_66
LNO_ A_ITH LNCH TIME
8_.42 0 |4 _3
97.58 2 19 23
100.00 3 31
100.(30 _ 45 35
lJO.O0 6 4 |4
II0.00 _ 2_ 52
OIFF_f_ENTIAL C_(T_ON_
TOE: -.8705 TRA-I.4_ T(_ ,4_ BA4J .J06l
RO£ -.2255 A_tA -.0_83 R(3 .0254 FtaJ ,05800
F0E 2.1810 FR* 2.7459 rc3-_.8932 BSP _638
_o£ .8992 8RA 1.428| I_ .45_3 g& ° -1485
OIST_qlEE 35|.4_
LOL 8_.O7 VL 27.3J6 GAL 4.84 AZL 87.18 _ 149.18 SNA |25.62 £(( .19115 INC 2.8J54 Vl 30.257
LOP 23l._B VP 37.332 GAP -7.70 A2'P 9"Z.4Z TAL |58.65 TAP 30?.82 RCA 101.61 APO 149.64 V2 34.9_
GP '4.3J _.,U. 53.50 Z*P 21.46 ETS 351.30 Z/_ 160.4i ET£ 356.09 7AC 122.23 ETC 162.55 CLP -21.04
OLA 29.23 RAA. _J.4_ RN3 6_167.7 VI£L 11.779 PTH 2.08 VHP 5.623 0P_ 13.24 RAP 27.31ECC 1.Z856
C-! TINi_ FNJ L_T IN| _ IN| RT A_ IN| A_NTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
3"/'04.85 -_1.06 |46.|6 _48.0_ 69.25 | 16 |8 3J04.8 -23.70 138.41
3301.36 -21.0_ |16._ _4#.01 69._5 5 14 24 2701.4 -23.68 108.80
3071.67 -_5.25 10|.0_ _49._ 73.45 4 L_Z 13 2471.7 -27.28 92.88
3409.76 -16.97 1_.75 _46._0 65,02 2 42 25 2_09.8 -20.20 1J5.44
2591.81 -]3.|9 66.73 _fll.flg 81.31 6 47 26 J991.8 -34.03 57.59
3462,39 -9.85 J_'_._i E4Z.15 57.10 2 26 55 2862.4 -|4.|2 1J6.lS
N|O-_ _Y_.CUT_ON ACCURACY ORBIT 0[T[RN_NATZON ACCURACY
_T Z_73oB SGR _10.6 SG3 _00.4 ST 1573.9 SR 313.0 SS 1588,5
RRT ,7B9_ RRF -._OL_8 RIT -.9547 CRT .92_0 CRS .9623 CST .9945
_6,Z _ -.O?LPZ R|_ -.955_ LSA 2118.3 MSA 145.7 SS4 12.7
t_,| 2587.8 St.,2 208.0 THA 6.00 £L1 |404.5 £L2 1|3.3 ALF 12.03
LAUNCH DATE DEC 14 1968 FLIGHT TIME |38.00 ARRIVAL CAT[ NA_ 1 1969
H_LIOCENTRIC CONIC
RL 147.25 LAL .00
RP 108.38 LAP 1.27
RC 52.697 GL 18,76
PLAN_TOC_NTR_C CONIC
C3 16.421VHL 4.052
LN_H AFMTH LN_H TIME
82.69 0 15 34
97.51 2 16 6
100.00 1 4| 59
110.00 6 3 58
110.00 1 26 53
OIFFE_gENTTAL cORRECTIONS
TOE -.8529 TRA-1.)798 TC3 .5161_ 8AU .||43
RgE -.2242 RR_ -.1108 RC3 .0617 FAU .06376
FOE 2.3631 FRA 2.9_2 FC3-3._617 BSP 8718
80E .8818 8RA 1.3843 BC3 .5205 FSP -16_5
OlSTANf[ 558.069
LOL-_ 8_.-07 :VL 27.580 GAL 4.66 AZL 87.26 PiCA 152.37 SR4 126.05 £CC .18628
LOP 254.47 VP 37.367 G4P -7.12 AZP 92.43 TAL 158.82 TAP 3]1.19 RCA 102.57
GP 5.05 7AL 5_.76 ?_P 23.96 £TS 350.92 ZA£ 159,72 _TE 359.58 Z4C 122.70
INC 2.7368 Vl 30,257
APO 149.53 v2 54,967
ETC 16].91CLP -25.46
0LA 29.17 RAL 2|.L_ RAD 6567.7 VEL 11.7_9 PTH 2._7 VHP 5.319 0PA 14.22 RAP 27.75 ECC 1.270Z
L-| T|ME |NJ LAT [NJ LONG |NJ RT AS_ _NJ A_PMTH |NJ TIN_ PO (ST T_M _NJ 2 LAT IN| Z LONG
3685,21 -21,32 144.82 246.85 69.61 1 16 59 _085.2 -23.91 137.03
3295.53 -21._1 116.23 _46._4 69.60 3 11 I _69=5.5 -23.90 108.44
3d_93 -_65 _.68 248.39 _7-_.09 42_ |5 2450.9 -27.58 _i41
3405,04 -17.11 122.47 _44.99 65.11 2 38 =4 2805o0 -L:qL32 115.15
2576.16 -33,35 65.53 250.26 82.0(3 6 46 54 1976,2 -34.09 56.37
5452.58 -10.2! 122.15 24|.08 57.2'0 2 24 25 2852.6 -14.46 115.63
N|O-C_URS_. _I_CUTJOIN ACCURACY ORBIT DETERMINATION ACCUR4CY
SGT 2573.2 5GR _7.7 .SG_ 556.8 ST 1_79.7 SR 321.6 SS 1672.O
RRT .84_ R_" -.867_ RTF -.9571 CRT .9430 CR5 .9717 CST .9948
_,_ _599.4 R_3 -.0933 RJ3 -.9580 LSA 2187.0 MSA 139.O 55A 11.8
S_I 2592.3 S_2 192.3 THA 6.96 £L1 1412.8 EL2 104.5 4LF 12.47
LAUNCH OATE DEC 14 1968 FLIGt_T TIME 140.00 AR_|VAL DATE HAY 5 1969
H_LI_X_ENTRIC CONIC
RL 147.25 LAL .00
RP 108.42 LAP !.09
RE 54._98 GL 18.63
PLANETO_ENTR_C C_N|C
C3 15.556 VHL 3.944
LNO_ ATPlTH LN_H TIME L-_ TINE _NJ I.AT
83.7Z 0 _ 59 _46141 -21.45
96.28 2 7 2 3509.73 -21.44
1OO.00 3 39 22 _0|3.28 -26.32
1OO.00 I 33 20 34|8.10 -16.73
1|0.OO 6 6 5 255_.86 -_,54
110,OO 1 23 7 3450.29 -10._0
0IFFERENTIAL CCRR_CTICNS
TOE -.8239 TRA-J._79 TC3 .58_4 BAU ,1_33
RO£ -.2270 _ -.1_3 RC3 .II04 rAU .07045
F0E 2.5468 FRA 3.193! FC3-3.9209 BSP 8853
_£ .8546 8RA 1.3351BC3 .5928 rsP -1878
0| STAN(E )64.690
LO_. 82.07 VL 27.4_9_AL 4.49 AZL 87._ H_A |55.57 SMA 1L_6.43 ECC .]8185 INC 2.6394 VJ
LCP 237.66 VP _7,_ GAP -6.55 ATP 92.40 TAL 159.00 TAP 314.57 RCA 103.44 APO 149.42 V2
GP 6,00 7AL 53.97 ZAP 26.66 ETS 350.33 ZAE 159.26 ETE 5.38 ZAC 122.94 ErE" 16] .16 CLP
OLA _8.95 RAL L=0.99 RA0 6567.6 VEL II.?OE PTH 2.06 VHP 5.031 0PA 15.34 RAP 27.95 ECC
INJ LONG INJ RT ASC INJ A2_4TH INJ TIME
142.01 245.74 70.09 I 23 45
117.33 245.73 70.07 3 2 12
97.09 847.39 75.30 4 29 35
123.25 24_._ 64.86 2 30 19
63.82 248._3 8_.00 6 48 39
IL_,03 240.00 57.22 2 20 37
MIO-_E E_ECUTICN ACCURACY
SGT 2550.1 _,R 411.2 S_3 619.2
RRT .8973 _ *.9186 RTF -.9595
SG6 2585.1R23 -.1207 R13 -.9608













ST 1367,5 SR 336,9 SS 1751.0
CR7 .9557 CRS .9799 CST .9950
LSA 2243.2 HSA 132.6 $SA IO.9
ELI 1405.0 EL2 96,6 4LF 13,31
542
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69}
LAUNCH DATE OEC 14 J968 FLIGHT T|k_ |42,00 ARRIVAL CATE NAY 5 ]969
HEL]OC[NTR]C CONIC
RL ]47.25 LAL .00
RP 108.45 LAP ,9|
._C 56.186 GL 18,26
PLANETOCENTRIC CONIC
C3 14,745 VHL 5.840
LNCH AZMTH LNCH TIME
86.53 O 45 59
93.47 I 43
1(30.00 3 52 9
100.130 I 19 47
110.D0 6 II _'_
110.00 I 17 4
OISTANCE 371.288
LOt. 82.07 VL 27.492 GAL 4.33 AZL 87,49 H(A 158.76 5N4 126.78 EEC .17782 INC ?.5147 Vl 30.257
LOP 240.85 VP 37.425 GAP -6.0| ATP 92.34 TAL 159.19 TAP 3|7.94 RCA 104.24 JPO 149.33 V2 34.942
GP 7.26 ?AL 54.12 ZAP 29.6(3 ET$ 349.48 ZAE 159.02 ETE 7.85 74( 122.89 [TC 160.27 (LP -28.77
GLA 28.51RAL 20.89 RA0 6567.6 VEL 11.667 PTH 2.05 VHP 4.761 0PA 16.67 RAP Z7.87 [CC 1.2426
L-| TIME IN] LAT IN] LONG IN] RT AS_ IN] 42_4TH IN] T[I_ PO EST TIH IN] Z LAT IN] 2 LONG
3559.89 -21.42 135.64 244.69 70.72 I 44 59 2959.9 -23.85 127.80
3372.|9 -21.40 IZl.gO 244.69 70.70 2 39 48 2772.2 -23.84 114.06
2958.21 -27.22 93.24 246.52 77.14 4 41 27 2358.2 -28.72 84.76
3449.09 -15,83 125.11 242.25 64.31 2 17 16 2849.] -19.J5 117.90
2522.43 -33.78 61.40 247,76 64.41 6 53 24 1922.4 -34.18 52.18
3457.64 -10.03 lLPZ.42 2_.92 57.15 2 14 41 2857.6 -14.29 115.91
N|0-C.CUR51E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
SGT 2468.9 SGR 474.5 SG3 683.8 ST 1303.8 SR 358.4 SS ]797.8
_T .92_ RRr -.9548 RTF -.9635 CRT .9652 CRS .9865 C$T .9949
5G8 2514.0 RZ3 -.1484 R13 -.9655 LSJ 2245.9 HSA 127.3 SSA 9.5
SGI 2508.1 SG2 172.2 THA |0.J8 ELJ 1349.1 EL2 _.5 ALF 14.93
OIFFERENTIAL CCRR[CTION5
TOE -.7623 TRA-I.2500 TC3
ROE -.2329 RRA -.1712
FOE Z.6855 FRA 3.41_
BOE .7971 BRA 1.2617
LAUNCH OATE DEC 14 1968
P_LICK_ENTRIC CCNIC
RL 147,25 LAL .00
.7075 BAU .1441
RC3 .|834 FAU .07970
FC3-4.6802 BSP 9518
BC3 .7309 FSP -2197
LOt. 82.07 VL 27.340 GAL
FLIGHT TINE 144.00 AKh_IVAL GATE HAY 7 1969
DISTANCE 377.874
4.20 AZL. 87,65 H_ 161.94 5P44 127.10 ECC .17421
RP 108,49 LAP .73
RC 58.051GL 17.53
PLANETOCENTRIC CONIC
C3 13.97! VHL 3.738
LNCH A2'MTH LN(H TINE
90.00 2 4 37
90.00 0 25 23
1130.00 4 1| 4
100.OO 1 I 37
lIO.OO 6 El 2
LGP 244.03 VP 37.448 GAP -5.48 AZP 9"2.23 TAL 159.36 TAP 321.30 RCA 104._6
GP 8.98 ZAL 34.17 ?AP _..81ET$ 348.27 2AIE |58,87 ETE 13.51 ZAC 12Z.47
IN( 2.3487 Vl _.257
APO 149.24 V2 34.929
ETC 159.16 CLP -51.69
OLA 27.75 RAL 20.99 RAO 6567.6 _EL !1.634 PTH 2.04 VHP 4.513 DPA 18.36 RAP 27.41 ECC 1.2299
L-I TINE IN] L._T IN] _ IN] RT ASC IN] A2'NTH |NJ TI_ PO CST TIH IN] 2 LAT IN] 2 LONG
3292.73 -24.68 117.17 244.89 73.66 2 59 29 2692.7 -26.41 108.93
_613.33 -17.64 |_,|8 242._8 67.48 1 25 38 3015,5 -20.54 1_O.71
2885.08 -28._ _.03 243.75 79.70 4 59 9 2285,1 -29.35 79.41
3498.41 -14.35 1L_.03 240.82 63.49 I 59 55 2898.4 -17,79 1_.95
2478.35 -34.02 57._ 246.58 86.42 7 2 2_ 1878.3 -34.14 48.73
110.OO 1 8 8 3477.9J -9.28
DIFFERENTIAL CORRECTIONS
TOE -.776_ TR_-1.2360 TC3 .5784 BAt,/ .1180
ROE -.2576 RRA -.L_83 RC3 .2536 r_u .08_35
FOE 2.9670 FRA 3.84|9 FC3-5.1158 BSP 8013
80E .8184 BR_ 1,2766 BC3 ,6315 F$P -Z'22l
123.51 _37.83 56.95 2 6 6 2877.9 -13.56 117.04
NID-COUR_ E_CUTION A((URAC¢ ORBIT 0ETERNINATION 4CCURAC_
SGT 2517._ 86R 590.3 SG3 770.8 ST 1357.9 5R 412.4 SS 1937.2
RRT .9_08 RRF -.9787 RTF -.9595 CRT .9782 CRS .9926 CST .9961
S_ 2585.8 R_3 -,_0UO R13 -.962fi LSA 2398.6 M5_ 115.6 55_ 9.5
S_! 2579,6 _2 178,4 THA 12.63 ELI 1416.7 EL2 82.2 ALF 16.60
LAUNCH OATE Die 14 1968 FLIGHT TIME 146.00 ARRIVAL OATE MAY 9 1969
HELI(X_ENTRIC CONIC 0IST4NCC 384.432
RL 147.25 L4L ,00
RP 108,53 LAP ,54
RC 59.985 GL 16.22
PLANETOCENTR|C CONIC
C3 13.203 VHL 3.634
LNCH AZNTH LN_H TIH_
90.00 2 46 4
90.00 23 42 49
IOO.OO 4 37 22
1/30,00 O 38 7
110.OO 6 36 56
_10.OO 0 55 3
L_L 82.07 VL 27.582 GAL 4.07 AZL 87.89 HCA 165.13 5_A 127.39 ECC .17095 [NC 2.1146 Vl 30.257
LOP 247.21 VP 37.468 GAP -4.96 AZP 92.04 T4L 159.53 T_P 324.66 RC_ 105.61 APO 149.17 V2 34.917
GP 11.45 ZAL 54.08 Z4P 36.43 ETS 346.55 ZAE 158.62 ETE 2J.14 7AC 121.51ETC 157.75 CLP -34.82
OLA 26.47 RAL 21.34 RAO 6567.5 VEL 11.601 PTH 2.05 VHP 4.791 0PA 20.65 RAP 26.42 ECC 1.2175
L-I TINE IN] LAT IN] LONG IN] RT A,_ IN] AZNTH IN] T|NE PO (ST TIH _NJ 2 LAT IN] _ LONG
3147.85 -26,74 107,O6 244.57 80.32 3 38 32 2547._ -27.81 98.56
3735.78 -14.36 145.48 240.50 65.33 24 45 5 5135.8 -17.57 138.28
2789.02 -29.19 81.06 244.97 83.25 5 25 51 2189.0 -29.82 72.31
3569.84 -12.14 132.18 239,38 62.47 1 37 37 2969.8 -15.73 125.23
2414.90 -34.18 53,03 245.35 89.35 7 17 1] 1814.9 -35.89 43.80
3516.72 -7.83 125.39 236.81 36.62 I 53 39 2916.7 -12.17 119.18
OIFFERENTI_L CORRECTIONS MI0-COUR,_ EXECUTION ACCURACY
TOE -.7050 TRA-I.1868 TC3 .6397 BAU .1323 ,%T 2412.9 S_ 748.1 SG3 846.7
ROE -.2843 RR_ -.2994 RE3 .3908 FAu .09161 RRT .9599 _ ",_II RTF -.9'606
FOE 3.0552 FRA 4,1632 FC3-6,0066 6SP 8252 5G8 2526,2 _3 -,LP_32 RI3 -,966_
_02 .7602 BRA I .2240 8C3 .7496 FSP -2521 S_1 2518.2 S_2 200.9 THA 16.68
LAUNCH O_TE DEC 14 1968 FLIGHT TIHE 148.O0
HELIO(£NTRIC CONIC 0_$TAN_E 3_._x:_
RL 147.25 LAL .00 L_t. 82.07 VL 27,620 GAL 3.96 A2'L g8.24 PiCA 168.31 SHA 127.65 ECC .16806
RP IO8.57 L4P .36 LOP 250.39 VP 37.485 GAP °4.46 AZP 91.72 TAL 159.69 T4P 328.00 RCA 106.19
RC 61.981 GL 13.86 GP 15.23 7AL 53.79 ZAP 40.65 £TS 344.01 ?AE 157.67 ETE 31.74 74C 119.74
PL4N_TOCENTRI( CONIC
C3 12.414 VHL 3.523 0LA 24.22 RAL L_.16 RAO 6567._ _EL 11.567 PTH 2.0_ VHP 4.113 0P4 24.04
LNO4 A2"NTH LNCH TIN[ L-I TIME IN] LAT IN] _ IN] RT ASC IN] AZNTH IN] TZHE PO CST TIM
90.00 3 32 50 29_6.23 -28.06 93.43 243.99 86.0_ 4 22 57 2386.2
90.00 23 2 36 3870,96 -10._8 153.41 238.91 63.5_ 24 7 7 3271.0
IOO.00 fl 14 34 2658.24 -29.83 71.40 244,09 88.29 5 58 52 2058.2
100.OO O 7 29 5674,18 -8,79 138,11 2_8.07 61.31 l 8 43 3(374.2
110.OO 7 2 47 2319.68 -34.00 45.60 244.01 93.74 7 41 26 1719.7
llO.O0 0 35 46 3585._ -5,24 129,2"4 235.90 56,17 I 35 31 2985.5
OIFFERf.NTIAL CORRECTIONS MIO-O_UR._E E_ECUTION _CCUR4CY
TOE -.6261 TRA-J.1262 TC3 .6531 BAU .1473 S_T _'298.1 _ |004,4 S_3 919.5
ROE -.3266 RR4 -.4150 RE3 .6008 FAU .09895 RRT .9624 RRF -.997t_ RTT -.9603
FOE 5.0323 FRA 4.5315 FC5-6.9005 _SP 8246 _ 2508.0 _3 -.2266 RJ3 -.9709
8OE .7061 BR4 I .L_02 eC3 .8874 FSP -2753 ,_I 2495.4 S_2 2_I .1 THA 23.06
CR_IT 0£TERt41N_TION ACCUR4CY
ST 1276.5 SR 475.4 5S 1964,1
CRT .9848 CRS .9960 CST .9965
CS4 2387.8 H54 106.3 SSA 8.4
ELI 1359.9 EL2 77.4 4LF 20.2]
4RRIVAL 04TE HAY 11 1969
INC J.7553 Vl _(3.257
APO 149.10 V2 34.906
ETC 155,83 CLP -38.15
RAP 24.62 ECC 1.2045








ST 1183.0 SR 575.8 S5 1953.0
CRT .9904 CR$ .998] C$T .9969
LS4 2353.1 MS4 91.5 554 7.7
ELI 1313.8 EL2 71.8 _LF 25.8_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69)
LAUNCH 0ATE DEC 14 1968 FLIGHT TIM[ ]50.00 ARR]VAL CATE HAY 13 ]969
_LIOC[NTRIC CONIC CISTAN(£ 397.484
RL 147.25 LAL ,00 LOt. 62.07 VL 27.654 GAL 3.67 AZL 86.67 HCA ]71.49 SMA 127.66 £CC .J6552 JNC |.|337 V| 30.257
RP ]08.60 LAP .11 L_P 253.57 VP 37.500 GAP -3.97 AZP 91.12 TAL 1fi9.83 TAP 33].32 RCA 106.7l APO 149.04 V2 34.894
RC 64.032 GL 9.23 GP 2].59 HAL 53.22 ZAP 46.00 [TS 340.09 ZAE lfl4.52 ETE 45.92 ZAC ]16.47 ET( 153.07 CLP -41.66
PLANE_T(X_ENTRIC CONIC
C3 ]|.58| VHL 3,403 _LA 19.66 RAL 23.90 RA0 6567,4 VEL |1.531 PTH 2.01 VHP 4.024 OPA 29.69 RAP 21.30 ECC 1,J906
LNC_ AHNTH LNCH TIM[ L-I TINE IN] LAT IN] LONG |NJ RT AS( IN] A214TH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
90.00 4 37 2? 2764.84 -26.04 79.26 243.09 94.09 5 23 31 2|64.8 -27.16 70.70
90,00 22 ]1 51 4063.08 -4.37 164.33 237.91 61.99 23 19 35 3463.| -8.06 157.62
I00.00 6 11 27 2461.72 -29.35 56.83 241.96 95.92 6 52 26 1661.? -28.22 48._]
I00.00 23 20 32 3841.43 -3.22 147.40 237.28 60.27 24 24 34 3241.4 -7.15 140._3
J10.0O ? 46 52 2|63.19 -32.66 33.60 242.40 |00.7| 6 2_ 55 |563.2 -30.83 _4.65
110.00 0 5 33 3712.73 -.39 135.88 235.31 35.82 ] 7 25 3112.7 -4.87 129.66
0IFFER1ENTIAL CCRR[CT|ONS MI0-COUR_E [XECUTI(_N ACCURACY CIRBIT 0ETERN|NAT|ON ACCURACY
T06 -.5225 TRA-1.0649 TC3 ,6480 84U .IB07 _;r 2145.3 `%R 1440.6 `%3 958.5 ST 1049.3 SR 719.B SS J8]4.4
R0_ -.3788 RRA -.6_ RC3 .9706 FAU .10327 RRT .9605 _ -.9992 RIT -.9582 CRT .9954 CRS .999Z CST .9983
F0£ 2.6867 rRA 4.8376 FC3-7.?198 BSP 8533 S_ 2_84._ R23 -.1995 R13 -._79! LSA 221S.2 HSA 63_6 _ 8.3
_0[ .6453 BRA 1.2322 8C3 1.1670 FSP -291| `%1 256_,4 S¢2 335,? ?HA 33.47 ELI 1271.2 EL2 57.2 ALF 34.40
LAUNCH OAT[ OEC 14 1968 FLIGHT TINE |52,00 ARRIVAL DATE MAY 15 1969
HELIOCENTRIC (.CNIC
RL 147.23 LAL .00
RP 108.64 LAP -.02
RC _.131GL -1.84
PLAN[ TOC[NTRIC CON|C
C3 10.946 V_. 3.309
LNCH A2NTH LNCH TJI4E
90.0O 6 19 23
90.0O 2O 3| 52
|00.00 7 55 24
|0O.00 22 8 32
ll0.0O 9 J4 16
110.0O 23 6 10
OJFFERI[NTIAL CCIRRI_CTION5
TO( -.38_8 ?RA-|,0203 TO3 ._943 8_J .2570
RO( -.3853 RRA-I.O_53 RC3 1.6SZ7 F._UJ .0942G
FO_ J.6413 FRA 4.7466 FC3-7.4_46 8_P 9/'03
_0E .548l _RA 1.4680 _C3 1,7363 FSP -2697
01$TAN(_ 403.973
LCL 82.01 VL 27.684 GAL _.79 _2'L g0.22 _ 174.67 .S_4A J28.08 £CC .163_0 IN( .2279 V! _0.257
LC_s _36.74 VP 37.311 _AP -3.49 AH'P 89.78 TAL |5_.94 TAP _34.61RCA 107.j6 APO 148.99 V2 34._3
6P 33.93 Z_L 52.79 ZAP 34.|_ ET$ 333.73 Z/_E 143.17 £?E 61.90 H_C 109.80 [TC 146.99 CLP -45.08
OLA 9,_1RAL _7.90 RAO 6_67,4 EL il.504 PTH 2.0O VHP 4.229 _PA 40.52 RAP |4.07 CCC ].J801
L-| TII4_ INJ L.AT INJ LO_ INJ RT ASC INJ AZNTH INJ TIME PO CST T_M JNJ 2 LAT INJ 2 LONG
2379.55 -_3,2O 32,Zl _42.49 106,71 7 9 3 1779.6 -213.69 44.44
442_.04 7.24 I84._0 2_9.64 62._5 22 5 37 _825.0 3.50 177.91
2102.15 -24.13 _1.49 242._? 108.19 8 30 26 _502.2 -2J.42 23.74
4J77.67 8.10 |63,9_ Z_.|? 6|,|3 23 18 _10 3577.7 4.19 ]59.35
|835.37 -L_6,6J 11.74 _4I.|6 1|2._9 9 45 l| 1255.4 -23.35 4.09
3997.22 10.31 l_10._ 237._0 57.24 24 12 47 3397.2 5.98 J44.54
N[0-COJRS_ _X_CUTI(_N ACCURACY ORbiT DETER_qIN_T|ON 4CCURAC_
`%Y |9_4,4 _ 2233.0 `%3 872.1 ST 863.0 S,R 869.2 SS 1384.]
RRT .9540 _ -,9_99 R1T -.9525 CRT ,999fl CRS .9996 CST .9985
198_.6 R_3 -.I343 R|3 -.9908 LSA 1847.8 MSA 41.1 SSA 8.4
S_1 _48,8 S_ 44?.8 THA 49.25 [L| 1224.7 EL2 20.| ALF 45.21
LAUNCH 0ATE DEC 14 1968 FLIGHT TIM[ I_4.D0 ARR!VAL CAT[ MAY |7 ]969
H_ELI_NTRIC CON_-_ 0ISTANC[ 4|0.43!
RL 147.25 L4L .00 LCq. 82.07 VL 27.710 GAL 3.72 AZL 95.52 N(A 177.63 S_4A 128,25 _CC .|6140"INC 5.5216 V| 30.257
RP 108.67 LAP -.21 LOP 259.91 VP 37.520 GAP -3.03 A_P 84.48 TAL 160,02 TAP 337.85 RCA 107.55 APO |48.95 V2 34.873
R( 68.274 GL -38.30 GP 62.27 HAL 62.67 HAP ?0.68 [TS 323.27 74[ 118.58 IT[ 72.62 ZAC 94.10 ETC !43._6 CLP -44.67
PLANETOCENTRIC CONIC
C3 16.436 VHL 4.294 0LA -25.0O RAL 40.0_ RA0 6367.1 V_L J1.824 PTH 2.09 VHP 6.554 OPA 63.64 RAP 345.76 [CC |.3034
L-I TIM[ |NJ LAT IN] _ IN] RT AS_ IN] AZ)ATH IN] T|M[ PO CST TIN IN] 2 L_T _NJ 2 LONG
1269.85 9.06 346.93 262.?6 116.94 12 _O 17 669.8 12.61 340.04
5764.48 27.04 274.07 268.81 98.75 18 5 5 5164.5 27.97 265.52
1080.88 7.12 332.00 261.71 119.11 13 45 40 480.9 10.95 325.30
542_.68 29.22 249.69 269.i4 96.59 19 43 39 4828.7 29.63 240.94
1002.59 2.9l 323.47 259.11 124.07 14 9 19 402.6 7.36 3|7,2_
5079.73 34,15 223,61 269.56 9j.61 21 29 22 4479.7 34.00 214.37
LNO4 AHNTH LN(H TIM[
90.OO 12 29 7
90,00 16 29 1
100.00 13 27 39
1(30,00 |8 13 |0
ll0.00 13 52
110.00 20 4 42
01FFERI[NT_AL coRrecTIONS NIO-CCURS_ E_ECUYION ACCURACY
TOE -,3051 TR_-/.JB45 TC3 .2686 _AU ._712 `%T 1803.7 t,GR 3673.6 ,%3 393.8
ROE .0903 RRA-2.3392 RC3 I .4818 FAU .038fl5 RRT ._4Z3 RRF-1.0000 RTF -,9454
rOE -.0873 FRA 2.9092 FC3-I.8102 8SP I2842 _ 4093.4 R_3 -.0545 R|3 -.9985
80£ .3182 8RA 2.6220 8C3 1.5059 FSP -1237 `%1 40fl6.? `%2 547.E THA 64.65
LAUNCH OAT[ 0[C |4 1968 FLIGHT TIME 156.00
H_L|OCgNTR|C CONIC 01STAK[ 416,974
RL 147.25 LAL .0O L_I. 82.07 VL 27.732 GAL 3,65 A2'L 68.67 P_.A J81.09 SHA
RP |08.70 LAP -.40 LOP 263.09 VP 37.327 GAP -2.55 A2P 1|1.33 TAL 160.16 YAP
RC ?0.456 6L 64.|5 GP -80.11 7AL 80.02 ZAP _0.94 ETS 66._4 Z/_ 94.92 EYE
PLANETC_£NTRIC CONIC
C3 125.|43 vt.lL 1|.|87 0LA _.69 RAL 3_9.1_ RAO 6_0,_ V[L 1_,70O PTH 2.79 VHP
LNO._ AHNTH LN(_ ?INE L-I TIN[ IN| L_T
33.79 16 5_ 27 48|0.75 -13.37
33.79 16 S_ 27 4810.75 -13.37
33.79 16 _5 _ 4810.75 -13.37
146,21 2 _ _0 3135.10 -13.36
OIFF¢REN?JA_ _CTZONS
T0(-8.5848 ERA .08t4 TC3 -.1123 8_4J .IBS?
_0( 2,3637 RR_ -.61_4 Re3 -.0105 FAU--.0O557
ro£ 3.6400 FRA -.1476 FC3 .0385 6_P 11772
_C_[ 8.9042 _HtA .6|89 8(3 .JJ_8 F..qP -434
OR_IT 0EfEI_dINAT]_N ACCUR_CY
ST 663.0 SR 1040.9 SS 731.1
CRT .7126 CRS .9997 CST .7304
LSA 1368,9 MSA 428.7 SSA .1
ELI 1161.6 £L2 416.8 ALF 61.61
AI_RIVAL OATE _AY 19 1969
128.4| £CC .15966 IN(21.3283 Vl 30.257
341.25 RCA 107,91APO 146.91 V2 34.862
333.19 ZAC 113.06 [TC 262.86 CLP -23.48
Jl.732 0PA -57.19 RAP 86.82 [CC 3.0595
INJ _ INJ RT AS_ INJ A2'I4TH INJ TZI,4[ PO CST TIN INJ 2 LAT INJ 2 LONG
234.08 _31,46 30.21 18 15 38 4210,_ -20.25 230.21
9_.30 231.45 30.21 3 29 5 2535.1 -20.24 92.44
234.08 231.46 S0.21 J8 15 38 4210.8 -20.25 2_0.21
96.30 231.45 30.21 3 29 5 2535.1 -2O.24 92.44
2_4.06 231.46 30.21 18 15 38 4210.8 -213.25 230.21
96.30 231.45 30.21 3 29 5 2§35.1 -2O.24 92.44
N_0-(.CUR_ g_CUTICN ACCURACY _BIT 0ETERMXN_TION ACCURACY
`%T 4404.9 SGR 1370.4 `%3 161.8 ST 4397,0 SR 1225.8 55 1690.4
RRT -.8900 RRF .9173 RTF -._J80 CRT -.9885 CRS -.9912 CST .999_
SC_ 4613.2 R_3 -.0268 R13 ,9996 LSA 4937.4 NSA 179.3 SSA .5
`%1 4573.8 ,%2 601.8 ?H4 164.24 £LI 4561.2 EL2 178.7 ALF 164.57
544
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_
LAUNCM GATE DEC ]4 ]9G8 FLIGHT Till[ ISB.00 ARRIVAL GATE NAY Z] 1969
HELIOCENTRIC CC_IIC DISTANCE 4Z3.358
RL J47.25 LAL .00 LOt. 82.07 VL 27.75] 5AL 3.62 AZL 6Z.07 N(A 184.ZZ S_AA 1Z8.54 ECC .J5838 INC 7.924] V] 3_.257
RP 108.73 LAP -,58 LOP 266,25 VP 37,532 GAP -Z,]Z AZP 97,90 TAL 160,J5 TAP 344,37 RCA 108,18 APO 148,90 V2 34.853
RC 72.672 GL 48.17 GP -45.06 7AL 67.96 ZAP 68.32 ETS 26.8! ZAE 132.10 ETE 286.70 ZAC 122.75 ETC 196.68 CLP -58.46
PLANETO(ENTRIC CONIC
C3 26.263 V_-OL 5.1Z5 DLA 33.23 RAL 357.5_ RAO 6568.1 V_L |Z.15| PTH Z.|8 VHP 4.212 DPA -32.8Z RAP 46.06 ECC 1.4322
LNCH ATNTH LNCH T|NE L-| T|14[ ;NJ LAT IN] LONG |NJ RT A_k_ |NJ AZMTH IN] TZNE PO (ST TiM |NJ Z LAT |NJ 2 LONG
42.81 19 13 24 4391,37 -31,42 210,24 240,46 44,52 20 26 35 3791,4 -36,94 203.65
]37.19 4 5 59 2813,g7 -31,41 04,3(3 2.40,44 44,51 4 52 53 L_'_14.0 -36.93 77,70
42.81 19 13 24 4391.37 -31o42 2]0.24 240.46 44.52 20 26 35 379|.4 -36.94 _03.65
]37.19 4 5 39 2813,97 -31,41 B4,30 240,44 44,51 4 52 53 L:_14,0 -36.93 77,70
42.81 19 13 24 4391.37 -31.42 210.24 240.46 44.52 20 _ 35 3791.4 -36.94 203.65
137,19 4 5 59 2813,97 -31,41 84,_0 240,44 44,31 4 52 53 L:_'_]4,0 -36,93 77,70
OIrFER1ENTIAL CORRECTIONS NID-CCURSE EXECUTION ACCURACY CI_|T DETERN|NATICN ACCURACY
TOE -.8533 TRA -.5585 TC3 .O698 B_JJ .2731 Sr, T 1417.3 ,SGR 3217.6 ,%3 887.3 ST 1006.2 SR 2920.0 SS 3339.6
ROE 2.59_45 RRA .6|12 RE3 -.7804 FAU .07755 RRT -.8820 RRF .9993 RIT -.8959 CRT -.9803 CRS -.9999 E$T .9827
rOE 8.1377 FRA 2.12e7 FC3-2.5563 63 ° 10705 S(,6 3515.9 R23 -.O4J5 RJ3 ._F)89 LSA 4544.8 NSA |89.2 SSA I .7
BOE Z.7310 BRA .8_0 8C3 ,7835 FSP -L_4 SGI 3460.6 SG2 62|.| THA Ill ,98 ELl 3082.7 EL2 J88.3 ALP ]08.74
LAUNCH DATE DEC |4 ]968 FLINT TINE 160.00 ARRIVAL DATE MAY 23 1969
HEL|OCENTR|C CONIC OZSTANCE 429,760
RL 147.25 LAL .O0 LOL 82.07 VL 27.7_ GAL 3.59 A2q. 64.04 PICA |87.39 _ 12J_.65 [CO °15731 |NC 5.9646 Vl _0.257
RP 108.76 LAP -.77 _ _).42 VP 37.53_ GAP -J._ AZP 95,92 TAL |_0.|4 TAP 347.53 RC_ 108.4J APO |48,88 V2 34.844
RE 74.919 GL 4J .08 5P -_.28 7AL _4.J4 ZAP _,10 ETS 16,J0 Z_ 147.49 IT[ 283.43 _AE 122.54 ET/ 184.53 CLP -64.41
PLANETOCENTRIC C_NIC
C3 19._._05 VHL 4._82 DLA 47.82 RAL 4.88 RAO 65_7._ _EL 11.857 PTH 2.|0 _ 3._6 OPA -20.50 RAP 36.57 ECC ].31_1
LN04 A_t4TH L.NCH TIME L-I T|NE |NJ L.AT |NJ LONK; INJ RT AS(: INJ A214TH ZNJ T|NE I_0 (ST TIN INJ 2 LATINJ 2 LONG
49.71 _ 4 _ 42_3._ -32.07 197,83 240._0 52.4J El 13 30 36_4.0 -36.?0 j90.34
130.Z9 4 J3 6 2789,37 -32.05 82.46 240.29 52.40 4 59 _6 2189.6 -36.69 74.97
49.71 20 4 Z15 4263.99 -52.07 J97.83 240._O 52.41 _l 15 30 3664.0 -36.70 190.34
]_O.29 4 13 6 2789.37 -32.05 82.46 240.29 52.40 4 59 36 2189.6 -36.69 74.97
49.71 20 4 _ 4_3._9 -32.07 197.83 240.30 52.41 Zl 13 30 _664.0 -36.70 190.34
130.29 4 13 6 2789.57 -32.05 82,46 240.29 52.40 4 59 _6 2189.6 -36.69 74.97
OIFFERI_NTXAL _CTIOIM_ Nl0-_ [XE_JTION ACC'URAC_ ORBIT O£TERMIN_T|ON ACCI_AC_
TOIE: -.3573 TRA -.4¢_O0 TC3 -.O295 _AU ._4 S(,T 10|0.5 _ 239'Z.8 _I_3 1343.4 ST 538.9 M 200|.6 SS 371J.7
ROE 1.5089 RRA .5783 RE3 -.8_8| FAU .|_8_ RRT -.7_02 RRr ._9_"_ RIT -.8061 ERT -.9385 ERS -.9999 EST .9437
FO_ 9.5376 FRA 3.9973 rc3-5.Tg29 8sP 8202 S(_ 2597.4 R_3 -.0550 RJ3 .9_81 LSA 4_47.4 MSA J80.8 SSA _.3
80£ 1.5506 6RA .7_KjIO 8C3 .8586 F.f_P -4165 S_1 25_0.6 SG2 585.5 THA 109.54 ELI 2065.0 EL2 J80.4 _LF ]04.29
LAUNCH D_TE DEC 14 ]968
HELIOCENTRIC CON|C
RL 147.25 LAL .(30
RP ]08.78 LAP -.95
RC 77.194 GL 37.51
PLANETOC[NTR|C C_NIE
C3 16.88] 9HL 4.109
LNO4 AZNTH LN_H T|HE
_3.55 20 30 30
1_6,45 4 11 23
53.55 20 30 30
;26.45 4 11 23
53.55 20 30 30
126.45 4 11 _3
FLIGHT T|N[ 161_.00 ARRZVAL _ATE NAY 25 196_
O|STAN(E 436.145
LOL 82.07 VL 27.779 GAL 3.58 _TL 84.82 tACA 190.56 S#44 128.74 ECC .15649 |NC 5.]775 VI 30.257
LOP 272.59 VP 37.537 5_P -1.Z6 A_P 95,09 TAL 160.09 TAP 350.65 RE4 108.59 _PO 148.88 V2 34.835
GP -22.84 7_L 62.57 ZAP 71.61ETS 10.27 Z_E 155.60 ETE 277._8 ?AC ]20.28 ETC 118.62 CLP -69.98
DLA 44.92 RAL 7.93 RAO 6567.7 VEL 11.759 PTH _.08 VHP 3.088 DPA -14.62 RAP 3].28 ECC 1.2778
L-I T|NE |NJ LAT |NJ LONG |NJ RT ASC _NJ A2_ITH |NJ _|NI_ PO CST TIN |NJ 2 _T _NJ 2 LONG
4196.59 -31.54 191,21 239.95 56.19 21 40 29 3598.6 -5_.74 183.44
2794.63 -31.53 82.51 Z39.94 56.18 4 57 58 2194.8 -35.73 74.74
4196.59 -31.54 191.21 239.95 56.19 21 40 29 3598.6 -35.74 1_3,44
2794.83 -31.53 82.51 239.94 56.18 4 57 58 2194.8 -35.73 74,74
4198.59 -31.54 191.21 _39.95 56.19 21 40 29 3598.6 -35.74 183.44
2794.83 -31.53 82.51 239.94 56.18 4 57 58 2194.8 -3_.73 ?4.74
CR'_[T DETERN|N_T|ON ACCURACY
ST _24.7 SR 1540,6 55 3829.6
ERT -.62(_ CRS -.9998 C$T .6429
LSA 41_.3 MSA 175.2 SS_ 3.1
EL1 1547.1 EL2 174.5 ALF 95.28
DIrFERI[NTIAL CORRECTIONS
TOE -.0750 TRA -.3364 TC3 -.2078 8_J .JB20
Rt_ |.D843 RRA .4986 RE3 -.7791FAU .15590
_O[10.05_O FRA 5.1684 rC3-7.9948 _SP 6339
_OE 1.0869 BRA .6015 8C3 .8063 FSP -4989
.LAUNCH DkTE DEC 14 1968
HELICCENTRIC CONIC
RL 147.25 LAL .00
RP 108.81 LAP -1.13
RE 79.493 GL 35.37
PLANETOCENTRIC CONIC
C3 15,752 _ 3.969
LNO.4 ATMTH LNCH T]ME
55,96 20 46 53
124.O4 4 _ 55
55.96 _O 46 53
124°04 4 8 53
55.96 20 46 53
124,O4 4 8 55
NIO-C.CUR_E E_ECUTION ACCURACY
SGT 692.1 SGR 1913.2 SC,3 |_OJ .I
RRT ".5282 _" .9986 R_ -.5527
2034.6 R23 -.03L_'_ R|3 ._385
.%1 1951.3 SGZ 576.2 THA 101.67
FLIGHT TIME J64.00 ARkIVAL DATE MA_ 27 1969
DISTANCE 442.5|0
LQ- 82.07 VI. 27.789 GAL 3.57 421. 85._5 HOi 193.73 SNA 128.BO ECC .15592 INC 4.7509 V| 50.257
LOP 275.73 VP 37.537 GAP -.84 42_ 94.62 TAL |60.01 TAP 353.73 RCA J08.72 APO 146.89 V2 34.827
GP -|8.A1 ZAL 61.3| ZAP 76.38 ET$ 6.65 ZA_ 160.29 ETE 266.65 7AC 117.57 £TC 175.22 CLP -75.63
DIFFEreNTIAL COlleCTIONS
TO[ .1663 TRA -.1953 TC3 -.4_N_ BAU .J?06
RO_ .8632 RRA .4312 RE3 -.6883 FAU .17_55
FDELO.2935 FRA 5.9477 FE3-9.5_1BSP _053
BOE .8791 8Rk .4734 BE3 .8099 r,_ ° -5547
OLA 43.16 RAL 9.67 RAO 6367.6 VEL 11.711PTH 2.06 VHP 2.932 DPA -11.54 RAP 27.23 ECC 1.2592
L-| TZNE JNJ I_T IN] lONG |NJ RT ASC |NJ AZNTH [NJ T|NE PC) CST T|M |NJ 2 LAT |NJ 2 LONG
4157.84 -3|.02 J67.13 239.80 58.34 21 56 II 3557.8 -34.95 179.23
2_03.97 -31.01 82.95 239.79 58.33 4 55 39 .2_04.0 -34.94 75.06
4137.84 -31.0"Z 187.13 239.80 58.34 21 56 l! 3557.8 -34.95 179.23
2603.97 -31.01 82.95 239.79 38.33 4 55 39 22134.0 -34.94 75.06
4157.84 -3|.02 187.13 239._0 58.34 21 56 11 3557.8 -34.95 179.23
2803.97 -31.01 82.95 239.79 58.33 4 55 39 2204.0 -34,94 75.06
M|O-r..(:XIR_E [XECUT|ON ACCURACY CR61T OETERN|NAT|ON ACCURACY
S(,T 567.3 SGR 1606.1 SC,3 1763.7 ST 266.8 S,q 1272.2 SS 3869.3
ART .1695 RRT" ._74 RW °136_ CRT .7944 (R5 -.9995 EST -.7755
170_.4 R_3 .0_63 RI3 .9963 LSA 4078.2 MSA 171.7 $S4 3.9
SGI 1609.4 SG2 558.0 THA 86.11 ELI 1290.I EL2 ] 59.8 ALF 8D.39
545
JPL TM 33-99 EARTH--VENUSTRAJECTORIES4VOL 4, 1968-69J
:JNCH DATE 0EC 14 1968 fLIGHT TIME 166.00 ARRIVAL CATE MAY ?9 1969
I_LIOCENTRIC CONIC
RL 147.25 LAL .00
RP 108.83 LAP -1.30
RC 81,815 GL 33.90
PLANETCd_ENTRIC CCNIC
C3 15.10B VHL 3,887
LNCH AZMTH LNCH T|l_
57.61 ZO 58 34
122.39 4 6 54
57.61 _ 58 34
122.59 4 6 54
57.61 20 58 34
122.39 4 6 54
DISTANCE 448.853
LOt. 82.07 VL 27.797 GAL 3,59 AZL 85.52 HCA 196.89 5_A 128.86 ECC .15558
LOP 178.92 VP 57.536 GAP -.43 AZP 94.29 TAL 159.88 TAP 356.78 RCA I08.81
GP -15.43 7AL 60.54 ZAP 8|.69 ETS 4,16 7AE 162,60 ETE 251.88 7AC 114,72
CLA 41.98 RAL 10.88 RAD 6567.6 EL 11,683 PTH 2,05 VHP Z.B4! DPA -9.85
L-I TINE INJ LAT |NJ LONG INJ RT Af_ INJ AZNTH INJ 711_ PO EST TIN
41Z9,85 -30.58 184,35 Z39.84 59.71 22 7 24 3529.9
2813,14 -30,57 83.45 239,83 59.70 4 53 47 2213.1
4129,85 -30.58 184.35 239.84 59.71 22 7 24 3529.9
2813.14 -30.57 8_.45 t39,83 59.70 4 53 47 2213.1
4129.85 -30.58 184.35 239.84 59.71 22 7 24 3529,9
2813,14 -30.§7 83,45 2_9.83 59.70 4 53 47 2213.1
OIFrERI_NTIAL CCRRECTiOI5
TOE .3945 TRA -.0432 rE3 -.6764 BAU .1833
ROE ,7255 RRA .3760 RE3 -.6048 FAU .18558
roEIo.3483 rRA 6,4736 rC-I0.6346 BSP 4347
_£ .8258 BR4 .3785 BE3 .9(]73 rsP -5949
NI0-C_E_ECUTrON ACCURACY
SGT 788.6 S(_R 13_5.9 SG3 1864.7
• 9953 RIT ,?119
S68 1594.6 R2_ ,18£'0 RI3 .9790
f_l 1318.5 SG2 486.7 THA 64.44
INC 4.4822 Vl 30.757
APO 148.90 V2 34.820
ETC 173.02 CLP -8J.37
RAP 23.69 ECC J.2486








ST 582,3 5R 1092.7 SS 3862.2
CRT .9687 CRS -.9992 CST -.9578
LSA 4052.3 N$A 169,7 SSA 4.7
ELI 1231.5 EL2 128.2 ALF 62.37
LAUN(J4 O4TE DEE 14 1968 FLIGHT TiNE |_.00 ARRIVAL DATE MAY 31 1969
HELIOCENTRIC CCNIC
RL 147,25 LAL .00 LCL 8_.07 VL 27.802 GAL
RP 108.85 LAP -1,47 LOP 282.08 VP 37,533 GAP
RC 84.153 GL 32.81 GP -13.25 ZAL _9,90 ZAP
PLANIETOC_NTRI( CONIC
C3 14,718 V_ 3,836
LN(J,4 A_4TH LNCH TiME
58.83 21 7 43
121.17 4 _ 31
58.83 21 7 43
121.17 4 5 31
58,83 2i 7 43
121.17 4 5 31
0iFFERIENTiAL CCRRECTI_N$
rOE .6! 54 TRA .1168 TC3 -.9431 BAU .2130
ROE .6285 RRA ,3287 RE3 -.3281 FAU .193_6
fO210.2304 FRA 6.7_4 FC-1|.3683 85P 4_67
BOE .8797 8RA ,3488 BE3 1.0826 FSP -6235
OISTANCE 455.176
3.61A2'i.. 85,'/'0 HOL 200.06 _A 128.89 ECC ,15547 IN( 4.2963 Vl 30.257
-.03 421_ 94.04 TAL 159.71 TAP 359.77 RCA 108,85 APO 148.93 v2 34.813
87,23 £T$ 2.34 Z_ 162.84 27£ 235.60 ?AC 111.86 ETC 171.47 CLP -87.15
0LA 41.12 RAL 11.86 RAO 6367,6 V_L |j.666 PTH







2.05 VHP E.79_ DPA -8.92 RAP 20.44 ECC 1.24_2
INJ L_ INJ RT AS( |NJ k_IrH INJ TIME R3 CST TIM INJ 2 LAT INJ 2 L(_O
182._4 240.04 60,66 22 16 13 3509.5 -33.87 174.36
8_._ 240,03 _O.65 4 52 33 2221.8 -33.86 75,98
182134 L_40_O4 60,66 22 16 13 3509,5 -33.87 174.36
83.96 _40.03 60.65 4 5_ 33 222j,8 -33.86 75.98
182,M 240.04 60.66 22 I_ 13 3509.5 -33.87 174.36
83._6 240.03 60.65 4 52 33 222|.8 -33.86 75.98
MI0-C_UI_._ _)_ECUTiCN ACCURACY ORBIT OETERNINATION 4CCURACY
,%T 1193.4 SGR 121_.4 ,%3 1914,9 57 922.0 SR 958.9 SS 3814._
RRT ._037 R_ ._21RTR .8881 CRT ,9915 CRS -.9986 CST -.9832
S_ 1701.3 R_3 ._334 R13 .9645 LSA 4035,9 MSA 168.5 SSA 5.4
SGI 1659.8 S_,2 373.3 THA 45.50 ELI 1327.5 EL2 86.5 ALF 46.13
LAUNCH DATE 0EC 14 1968
HELIOCENTRIC CONIC 0ISTANCE 461.477
RL 147.25 LAL .00 LOt. 82.07 VL 27,805 G_L 3.65 AZL 85.84 H_A 203.23 ,_4A 128.91 ECC .15557 Vl 30.257
RP 108.87 LAP -1,64 LOP 285.24 VP 37,5_0 GAP .37 AZP 93.82 T4L 159,50 T_P 2.73 RCA 108.86 V2 34.807
RE 86.508 GL 31,92 GP -11.56 ZAL 59.31 ?AP 92,83 ETS .96 _AE 161.45 ETE 221.27 ?AC I09._9 CLP -92.88
PLAN[TC_ENTRIC CONIC
C3 14.486 VHL 3.806 OLA 40.47 RAL 12.73 RAO 6567.6 VEL 11.656 PTH 2.05 VHP 2.778 DPA -8.42 R_P 17.43 ECC 1.2384
LNCH AZNTH LNCH TIN[ L-I 7II4[ |NJ LAT INJ LONG INJ RT AS_ INJ A_NTH INJ TD4E PO EST TIM INJ 2 LA T INJ 2 LONG
59.79 21 15 24 4094,2'0 -29,89 180.82 240.38. 61.34 22 23 39 3494.2 -33.46 J72.82
120.21 4 4 46 2830.07 -29,88 84.46 240.37 61,33 4 51 56 2230.1 -33.45 76.46
59.79 Zl 15 24 4094.20 -29,89 180.82 240.38 61.34 22 23 39 3494.2 -33.46 172.82
120,21 4 4 46 2830.07 "29,88 84.46 240.37 61.33 4 51 56 2230.1 -33.45 76.46
_9.79 21 15 24 4094,210 -29.89 180.82 240.38 61,34 22 23 39 3494,2 -33,46 172.8?
1_O.21 4 4 46 28_0.07 -_9,88 84.46 240.37 61,33 4 51 56 2230.1 -33.45 76.46




DIrrE_NTIAL CORRECTIONS MI0-(CUR_ EXECUTION ACCURACY
TOE .8292 TRA .2818 7C3-1.2253 8AU .2_28 SGT 1655.0 S_R 1070.6 $/,,,3 1926.4
R_E .5_67 RRA .2_9 RE3 -.4498 FAU ,19472 RRT .9505 _" .9874 RTr .9426
rOEIO,OOO6 RRA 7.0025 FC-11.6372 BSP 5028 S(_ 1971,1 R_3 ,2072 R13 .9655
_OE .9987 BRA .4035 8C3 1.3052 FSP -6_06 SGI 19f?0.7 ,_2 282.3 THA 32.35
LAUNO4 DATE DEE 14 1968 FLIGHT TINE 172,00
H_.IC_ENTRIC CCNIC 01$TANC[ 467.758
RL 147.25 LAL ,00 LOL 82.07 VL 27._O5 GAL 3.70 A?L 85.95 HCA L_06.39 SHA 128.92 ECE .15590
RP 108.89 LAP -1._0 LOP 288.41 VP 37,525 GAP .76 A_P 93.6_ TAL 159.25 TAP 5.64 RCA 108.82
RC 88,877 GL 31,17 GP
PLANETCX_EN_I_iC CCN_£
C3 14.36_ VHL 3.790 0LA
LNCH A_4TH LN_H 71M_ L-I TIME INJ LAT
60.57 21 22 15 4082.41 -29.60
119.43 4 4 32 28_.17 -_9.58
60.57 21 22 15 4082.41 -29.60
119.43 4 4 32 28_8.17 -29.5B
60.57 21 22 15 4082.41 -29.r_3
119.43 4 4 32 28_,17 -29.58
DIFFERENTIAL CORRECTIONS
TOE 1.0321 TRA ,4483 TC3-1._36 8AU .2978
ROE .4983 RRA .2_18 RC3 -.3779 FAU .19322
FOE 9.6169 FRA 7,0478 rC-11.6439 B$P 6134
80E 1,1461 _RA .5142 8C3 1,5503 FSP -6298
CRBIT 0ETERMINATION ACCURACY
ST 1259.7 SR 855.4 SS 3748.9
CRT ,9976 CRS -.9977 C$T -.9907
L$A 4042,9 MSA 168.4 SSA 6.?
ELI 1521.9 EL2 49.1 ALF 34.16
-10,19 ZAL 58.73 ZAP _._ ETS 359.88 ZAE 159,02 ErE 210.39 ZAC 106.46
39.94 RAL 13.56 RAO 6567.6 VlEL 11,6_1PTH 2.05 VHP 2.791DPA -8.17
INJ LONG INJ RT AS( _NJ ATNTH iNJ TIHE PO C$f TIM
179,64 240.86 61.85 22 30 17 3482.4
84.97 240.85 61.84 4 51 51 2238.2
17_.64 240.8£ 61,85 _2 30 17 3482.4
84.97 240.85 61.84 4 51 51 2238.2
179.64 240,86 61.85 22 30 17 3482.4
84.97 240,85 61.84 4 51 51 2238.2
ARRIVAL DATE JUN 4 1969
INC 4.0§37 VI ]0.257
APO 149.01 V2 34.802
ETC 169.43 (LP -98.49
RAP 14.64 ECC 1,2364
MID-COURSE E_ECUTICN ACCURACY
5GT 2124.7 SGR 946.6 SG3 1897.5
RRT .9649 _ .9803 RTF .9648
S_ 2326.0 _3 .1462 R13 ,97L:>q
S61 2314.B SG2 228.3 TH4 23.50








ST 1582.9 5R 767.9 SS 3647.9
CRT ,9996 CRS -.996fi CST -.9938
LSA 4046.5 MSA 168.5 SSA 6.8
ELI 1759.2 EL? 19.9 ALF 25.87
546
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4, 1968-69)
LAUNCH DATE DEC 14 1968 FLIGHT TIE 174.00 ARRIVAL CkT£ JUN 6 1969
HELIOCENTRIC CONIC
RL 147.25 LAL .00 LOt. 82.07 VL
RP 108.90 LAP -I .96 LOP 291 .57 VP
RC 9J.256 GL 30.48 GP -9.04 ZAL
PLAME TO(ENTR ] C CONIC
C3 14.333 VHI. 3.786
LNO-I AZNTH LNCH TIME
61 ,23 21 2B ][8
1|8.77 4 4 47
61.23 21 Z8 _8
118.77 4 4 47
61.23 21 28 58
118.77 4 4 47
0IFFERENT|AL CCRR1EC T IONS
TOE 1.2233 TRA .6153 TC3-1.7699 BAU .3442
RE£ .4511 RRA .2185 RC) -.RJ81 FAU .18769
FOE 9.1443 FRA 6.9927 F(-11.3368 9_ o 7410
BOE t.:3058 BRA .6529 8C3 1,7965 FSP -6153
01STANCE 474.019
27._04 GAL 3.76 AZL 86.03 HCA 209.55 SMA 128.91 ECC .15643 INC 3.9693 Vl 30.257
37.520 GAP 1.|5 4ZP 93.45 TAL 158.95 TAP 8.50 RCA |06.74 APO 149.07 v2 34.797
58.13 ZAP 103.73 ETS 359.03 ZAE 156.09 ETE 202.63 ZAC 104,05 ETC 568.75 CLP-103.91
CLA 39.50 RAL 14.39 RAO 6567.6 VEL |1.650 PTH 2.O5 VHP 2.630 0PA -8.06 RAP 12,|2 ECC I ,2359
L-I T|I,_ IN| LAT IN| LONG [NJ RT ASC ]NJ AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG
4073.21 -29.31 178.69 241.47 62.24 22 36 31 3473.2 -32.77 |70.66
2846.35 -29.30 83.48 24J.46 62.23 4 52 13 2246.4 -32.76 77.46
4073.21 -29.31 178.69 24l .47 62.24 22 36 31 3473.2 -32.77 170.68
2846.35 -29.30 85.48 241.46 62.23 4 52 13 2246.4 -32.76 77.48
4073.21 -Z9.31 178.69 24J .47 62.24 22 36 31 3473.2 -32.77 170.68
2846.35 -29.}0 85.48 241.46 62.23 4 52 13 LP_46.4 -32.76 77.48
MI0-CL_,_E [XECUTJON ACCURACY ORBIT DETF'RNINATION ACCURACY
,%1 2584.5 SGR 839.1 S_3 1839.5 ST 1886.8 SR 694.7 SS 3530.8
K_RT .9654 RRF .9699 R1T .9754 CRT .9999 CRS -.9947 CST -.9954
2717.3 R23 .0844 R13 .9778 LSA 4059.7 NSA 168.9 SSA 7.4
._G| 2109.3 S_2 "_"j_.7 THA 17.31 ELI 2010.6 EL2 8.6 ALF 20.21
LAUNCH DATE OEC 14 1968 FLI_T TINE 176.O0 ARRIVAL OATE JUN 6 1969
HELIC(ENTRIC CO_IC DISTANCE 460.2_
RL 147.25 LAL .00 LOt. 82.07 VL 27.801 GAL 3.84 *ZL B6.1D HCA
RP 508.92 LAP -2.11 LCP 294.73 VP 37.514 GAP 1.53 421 :_ gS._lg TAL
RC 93.6,14 GL 29.84 GP -B.07 ZAL 57.51 ZAP lOI_.B8 ETS 3"aB.57 ?All
PLAN[T_.FNTR_C CONIC
C3 14.373 V_ 3.791 0LA 39.11 RAL 15.24 RAO 6_$67.6 VlEL ll.6_2 PTH
LNO'_ A_,ATH LNCH TINE L-! TZlAE IN| I.AT JNJ I._ JNJ RT A._
61.81 ;_I 34 47 4065.94 -29.0_ 177.91 242.21
116.19 4 5 24 2854.84 -_.0| _.0_ 242._
61 .81 21 34 47 4065.94 -29.03 177.91 242.21
118.19 4 3 24 2854.84 -L_J.Ol 86.02 242._
61.81 21 34 47 4065.94 -29.03 177.91 242.Z|
1"18.19 4 fl 24 2654,84 -_J,Ol 86.0'_ 24_.Z'0
_IFIrERENTIAL CORRIEC T |ONS NJD-CCUR_
TDE I .5994 TRA .77_ TC3-2.01B0 Bl_J .3_06 _GT _ZO.Z
ROE ,4118 RRA .|877 RC3 -.2439 FAU .17994 RRT .9_74
FOE 8.5896 FRA 6.8389 FC-IO.B_B7 8SP B747 _ 31lO.B
_OE 1.4588 BRA ._"Z2 BC3 2.0327 FSP -5945 S_I _I0_.8
212.72 ,_AA 128.89 ECC .15716 INC 3.8998 VJ 30.257
158.60 TAP 11.32 RCA 108.63 APO 149.14 V2 34.793
152.97 ETE 197.13 ZAC 101 .gO £TC 168.21 CLP-IO9.07
2.05 VHP 2.891 OPA -8.00 RAP 9.90 _C( 1.2365
IN| AZNTH IN| TI_ PO CST TIN IN| 2 LAT IN| 2 LONG
6_._5 22 42 33 3465.9 -32.45 169.91
62.53 4 52 _9 LP_54.8 -32.44 78.03
62.55 _2 42 33 3465.9 -32.45 169.91
62.5_ 4 52 59 2254.8 -32.44 78.03
62.55 22 42 33 3465.9 -32.45 169.91
62.53 4 5_ 59 2254.8 -32.44 78.03
OR_! T DFTERN_NATION AC.(URACY
ST 2164.0 SR 632.0 SS 3393.6
CRT .9992 CRS -.9923 CST -.9963
LSA 4070.6 NSA 169.3 SSA 8.0




R2_ .0378 R1_ .9820
SG2 209.3 7HA 13._5
LAUNCH DATE DEC |4 1968 FLIGHT TIIA_ 178.0_ ARRIVAL C_TE JUN 10 1969
HEL IO(ENTR[ C CONIC
RL |47.25 LAL ,DO cOL 82.07 VL
RP 108.93 LAP -2.25 LOP 297.89 VP
RE 96.038 GL 29,23 GP -7.23 ZAL
PLANET(XENTRIC CONIC
C3 14.477 VHL 3._O5
LNO..I AZNTH LN_H TIME IN| LAT
62.34 21 40 51 -28.74
117.66 4 6 23 -28.73
62.34 21 40 51 -2B,74
117.66 4 6 23 -28.73
62.34 21 40 51 -28.74
117.66 4 6 23 -28.73
DIFFERENTIAL C.C_RIECT IONS
TO£ 1.5598 TRA .9414 TC3-2.2432 BAU .4356
ROE .3798 RRA .15_N_ RC3 -.1852 F'AU .|7037
FOE 7.9956 FRA 6.6206 FC-10.1884 BSP 10067
BOE | .6054 BRA .9548 _3 2.2508 FSP -5672
0ISTANCE 486.476
27.796 GAL 3.93 AZL 86.16 H(A 215.68 S_A 128.85 £CC .15810 INC 3.8415 Vl 30._57
37.507 GAP 1.91 AZP 93.11 TAL 158.21 TAP 14.09 RCA 108.48 APO 149.22 VZ 34.789
56.85 ZAP 113.75 ET5 357.84 7AE 149.87 [T[ 193.18 2AC 100.06 ETC |67.80 CLP-J13.95
DLA 38.76 RAL 16.12 RAO 6567.6 VKL 11.656 PTH 2.05 VHP 2.973 DPA -7.95 RAP 7.95 ECC 1.2383
L-| TINE IN| LONG IN| RT ASC IN| A_WTH IN| TI1_
4060.25 577.215 243.06 62.79 22 48 31
2863.72 86.59 243.05 62.77 4 54 7
4060.25 177.26 243.06 62.79 22 48 31
2863.72 1_.59 243.05 62.77 4 54 7
4060.25 177.26 24_.06 62.79 22 48 31
2863.72 86.59 243.05 62.77 4 54 7
NIO-COURS[ EXECUTION ACCURACY'
SGT 3425.8 _ 664.8 ,_3 1658.7
RRT .9415 RRF .9340 R1T .9847
3489.7 R_3 .0089 RJ_ .gB4B
•_1 _482.8 S_2 _'d0.3 7HA |0,40








ST 2415.9 SR 579.3 SS 3245.9
(RT .9976 CR$ -.9890 (;,ST -.9968
LSA 4081.7 MSA 169.7 SSA 8,5
_LJ 24_0.2 EL2 359.0 ALF 13.4_1
_LAUNC_ DATE DEC 14 1968 FLIGHT TIN[ 1_0.00 ARRIVAL DATE JUN 12 1969
I'lL IOCENTRIC CONIC
RL 147.25 LAL .OO
RP 108.94 LAP -2.39
RE 98.4_6 GL 28.62
PLANE TOCENTR_ C CONIC
C5 54.641 VHt. 3.826
LNCH A2'NTH LNCH TII_
62.84 21 46 57
117.16 4 7 41
62.84 21 46 57
117.16 4 7 41
62.84 _1 46 57
117.16 4 7 41
DISTANCE 492.673
LOL 82.07 VL 27.790 GAL 4.04 AZL 86.21 P'_.A 219.04 SMA 128.81 ECC .J5925 IN( 3.7913 Vl _O.257
LCP 3OI.05 VP 37._O GAP 2.29 AZP 9_.95 TAL 157.78 TAP |6.82 RCA 108.29 APO 149.32 v2 34.787
GP -6.90 7AL 56.16 lAP 118.32 ETS 357.44 7AE 146,91 £TE 190.27 ZAC 96.53 ETC 167.49 CLP-||S.52
OLA _.44 RAL 17.05 RAO 6567.6 VEL 11.663 PTH 2.0_ VHP 3.072 DPA -7.87 RAP 6.39
L-I TIIAE IN| LAT _NJ _ IN| RT AS( IN| A2_ATH _NJ TIk_ PO (ST TIM IN| 2 L_T
4055.84 -221.44 I76,72 244.03 62.97 22 54 33 3455._ -31.82
2873.14 -28.43 87._D 244.02 6_.96 4 55 34 2273.1 -31,81
4055.84 -28.44 176.72 244.03 62.97 22 54 33 3455.P -31 .P2
2873.14 -28.43 87._ 244.02 62.96 4 55 34 2273.1 -31.81
4055.84 -28.44 176.72 244.03 62.97 22 54 33 3455.8 -31 ._2
2873.14 -_.43 87._ 244.02 62.96 4 55 34 2273.1 -31.81
DIFFERENTIAL CORR1ECT IONS
TOE 1.7055 TRA 1.I004 TC3-2.4397 BAU .4782
ROE .3543 RRA .1344 RC3 -.1322 FAU .15947
FOE 7.3946 FRA 6,3644 FC3-9.4297 BSP 1i321
BOE 1.7419 8RA 1.1086 Be3 2.4433 FSP -5_0
MID-COURSE EXECUTION ACCURACY
_GT 3799.1 _ 59_.0 SG3 1552.1
RRT .9173 RR_ .9057 RTF .9868
384_.9 R23 -.0075 RI3 ,986_1










ST 2631.2 SR 536,1 SS }094.7
CRT .9951 CRS -.9848 CST -.997J
LSA 4093.1_ MSA 170.2 SSA 9.0
ELI 26_4.7 EL2 52.0 ALF 11.46
547
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J
LAUNCH CATE DEC 14 1968 FLIGHT TIt4E 182,00 ARRIVAL CAT£ JUN J4 1969
HtELI(XENTRZC CONIC
RL 147.25 LAL .00
RP 108.94 LAP -2.52
RC 100.837 GL 28.01
PLANETOCENTRIC CON|C
C3 14.B63 VHL 3.855
LN(J-I AZNTH LNEH TIN[
63.31 ZJ 53 9
116.69 4 9 13
63.31 21 5_ 9
116.69 4 9 13
63.31 21 53 9
116.69 4 9 13
01STAN(E 498.65(1
LOL 62.07 VL 17.782 GAL 4.16 47L 86,25 H(J 222.L_0 5#44 IZ8.75 ECC .J6059 INC 3.7476 v! 30.257
LCP 304.21 VP 37.492 GAP 2.67 A2'P _.76 TAL 157.31 TAP 19.51 RCA 108.08 APO 149.43 v2 34.785
GP -5,87 7AL 55.42 TAP JLP2.59 ET$ 357.13 7AE 144.15 ETE 188.09 ZAC 97.32 ETC 167,65 CLP-121,78
CLA 38.|4 RAL 16,02 RAO 6567.6 VIEL 11.675 PTH 2.05 VHP 3.167 DPA -7.75 RAP 5.13 ECC 1.2446
L-I TIM[ INJ LAT ]NJ LONG INJ RT A_ INJ AZNTH INJ TIME PO E$T TIN INJ 2 LAT INJ 2 LONG
4052.44 -28.13 176.2'6 245.11 63.12 23 0 42 3452.4 -31.49 168.31
2883.26 -28,11 87.86 245,10 63,10 4 57 16 2283.3 -31.4_ 79.9!
405_.44 -28.13 176.L:_ 245.11 63.12 23 0 42 3452.4 -31.49 168.31
2883,26 -28.12 87.86 245.10 63.10 4 57 16 2283.3 -31.48 79.g]
4052.44 -28.|3 176.26 245,11 63,12 23 0 42 3452.4 -31.49 168.31
2683.26 -?.B,12 87.86 245.10 63,10 4 57 16 1283,3 -31.4_ 79,91
OIFFERIENTIAL CORR[CTIOI_ NI0-C.OURSI[ [X_CUTIOi ACCLI_ACv ORBIT 0ETERNINATION ACCURACY
TOE 1.8366 TRA 1.2570 TC3-2.6057 _MJ .518| 5GT 4138.5 SGR 544.2 SG3 1442.3 ST 1821,5 SR 501.1 SS Z942.4
ROE ,3345 RRA .1120 RE3 -.0854 FAU .14792 IRRT ,_842 _ .869'2 RTF .9861 CRT .9916 CR5 -.9796 CST -.9973
rO{ 6._90_J FRA 6.0873 FC3-8.6156 BSP 1Z494 SC_ 4174.2 R23 -.0165 RI3 .9_80 LSA 4103.7 XSA 170.9 SSA 9.5
1.8668 BRA 1.2610 BC3 2,6071FSP ;5025 SGI 4166.5 SG2 252.5 THA 6.66 ELI 2665.0 EL2 63.7 ALF 9.99
LAUNO'J OATE DEC 14 1_ FLIG_,fT TIME 184.00 ARRIVAL 0ATE JUN 16 1969
PIELIOCENTRIC CCNIC 0ISTkN(_ S05.005
RL 147.25 kAk .00 LOL 81,07 VL 27,772 GAL 4.19 AZl. B6.ZPI(._ LP?_ SM_ 1_.69 ECC ,16214 INC 3.7089 VI 30.237
RP 108,g5 LAP -2._4 L(_P 307._ VP 37.484 GAP 3.04 A2'P _.61 TAL 156.80 TAP LPZ.16 RCA I07,62 APO 149.55 V2 _4.784
RC 103,2,¢0 GL 27.41 GP °5.32 ZN.. 54.64 ZIP 1_,55 £T$ _56.89 ZAE 14J.60 ETE |86.42 ZAC 96.42 _TC 167.09 CLP_126.73
PLAN[T(_ENTRIC (._lIC
C3 15.144 _ 3,89_ OLA 37,B4 RAL I_,0_ RAO 6_67._ V_L |J,_5 PTH 2.06 VHP 3,316 DPA -7,_8 RAP 4.17 ECC 1.2492
LN(.H ATMTH LN_.H TIIA_ L-I TIME INJ L_T INJ L.Ck_ ]NJ RT A$_ _NJ AZe147H INJ TI_4_ PO (ST TIN INJ 2 LAT XNJ 2 LONG
6_,78 21 59 3_ 4049.88 -27._ 175.87 146.50 63.23 23 7 2 3449.9 -31.15 167.93
116.21 4 10 57 _8941._ -17.79 t_1.57 _46.Z9 63._1 4 59 11 L>294.2 -31.14 80.64
63.78 21 59 32' _049.88 -27.80 175.87 246.30 63.23 23 7 2 3449.9 -31.15 167.93
116._2 4 IO 57 Z694.20 -17.79 88.57 246.29 63._1 4 59 11 LP_94,2 -31.14 80.64
63.78 21 59 3_ 4049.88 °27.80 17_.87 246.30 63.23 _3 7 2 3449.9 -31,15 167.93
116,22 4 10 57 26_4._ -17.79 _.57 246.19 63.21 4 59 11 L:_'194.2 -31.14 80.64
_I_FEJ_NTIAL (.CRRI[CT|ON_ MI0-CCUR_ [_OJTION ACCURACY ORI_IT O[T£RNZNATION ACCURACY
TOIl 1,956_ TRA 1.4141 TC_-_.7_74 BAU .5543 St;T 4448,_ _R _._ _03 1_34._ ST 2_87.6 SR 474.0 $5 2796.7
RO( .3,200 IRRA .O9_4 R_3 -.044_ FAU ,|_585 RRT .8417 _ .8_53 R1T ,9889 CRT ,9872 CRS -.9734 CST -.9974
FOE 6.2492 FRA 3.8140 FC3-7.7661 BSP 13537 S_B 4476.6 IR_3 -.0_ R_3 .9888 LSA 4116.1MSA 171.8 SSA 10.1
1.9823 _;_A 1.4173 _3 2.7_78 FSP -46_3 ,_1 44_.5 S(,2 _.5 THA 5.46 ILl _024.0 EL2 74.6 ALF 8.91
LAUNCH DATE 0EC 14 1968 FLIGHT TIME 18£.00
H_LIO_ENTRIC CONIC 0ISTAN(E 511.138
RL 147.25 LAL .00 LOt. 82.07 VL 27.762 GAL 4.44 A?L 86,33 H(A 228.52 .S_A
RP 108.95 LAP -2.75 LOP 310154 VP 37.476 GAP 3.42 A?P 92,44 TAL 156.24 TAP
RE 105.643 GL 26.79 GP -4,84 7AL 53.62 ZAP 1_0.22 ET5 336.71Z_E 139.28 ETE
PLAHETC_ENTR]C CONIC
C3 15.484 VHL 3.935 DLA 37.55 RAL 20.10 RAO 656716 VI[L 11.699 PTH 2.06 VHP
LN_H A?NTH LN_H TII_ L-I 71NE |NJ LAT INJ LONG JNJ RT AS_ INJ A2_ATH INJ
64.24 22 6 6 4048,11 -27.45 175.52 247,60 63.31 23 13 34
115.76 4 12 52 2905,94 -27.44 89.33 247.59 63.29 5 I 18
64.24 22 6 6 4048.11 -27.45 175,52 247.60 63.31 23 13 34
115.76 4 12 52 2905.94 -27,44 89.33 247.59 63.29 5 I 16
64.24 L_ 6 6 4048.11 -27.45 175.52 247,6(3 63.31 23 13 34
1i5.76 4 12 52 2905,94 -27.44 89.33 247.59 63.29 5 J 18
OIFFERI[NTTAL CCRRECTIONS MIO-COUR._E EXECUTION ACCURACY
TO_ 2,0623 TRA 1.5691 TC_-2.8428 BAU ,5885 S[vT4725._ 5GR 471,g SG3 12_0.2
ROE ._99 RRA .075! RC3 -.0106 FAU .12449 RRT .7943 RRF .7750 RIT: .9_94
rOE 5.7216 FRA 5.5_6 rc3-6.9608 BsP 14526 S(_ 4748.7 R_3 -,0_ R|3 .9893
2.0855 BRA 1,5709 8(3 2.8428 F,,_P -4327 S_1 4740.1 _2 285.8 THA 4.55
LAONC_ DATE 0£C 14 J_
ARRIVAL _ATE JUN 18 1969
128.61ECC .16390 !NC 3.6742 vl 30.257
24.77 RCA 107.54 APO 149.69 V2 34.783
185.13 ZA( 95.82 ETC 166.97 CLP-130.39
FLI_._T TINE IS, B.{]O
3,459 DPA -7.35 R4P 3.51ECC 1,2548








ST 3125.6 SR 453.1 8S 2651.8
CRT .9820 CR5 -.9664 CST -.9975
LS4 4120.3 MSA 172.8 SSA IO.5
EL! 3157.2 EL2 84.7 ALF 8.11
ARRIVAL DATE JUN _ 1969
PI_LIO_ENTRIC CONIC
RL 147.25 LAL ,_K_
RP 108.95 LAP -2.86
R( 108.045 GL 66.16
PLAN[TOCENTRI( CONIC
C3 15.885 VHL 3.gB6
LNCH A?'MTH LNCH TIl_
64.7O 22 12 53
115.30 4 14 54
64,70 _ I2 53
113.30 4 14 54
64.70 _ 12 53
115,_0 4 14 54
0IFF[RI[NTIAL CC_RI[CTI(_LS
TOE 2,1579 TRA 1.7_49 TC3-2.9188 BAU .6199
ROE ._O_k_ RRA .0602 RC3 .0172 FAU ,11_k_1
FOE 5.2339 FRA 5,2_9 FC3-6.1919 BSP 154_5
2.1792 _RA 1.7260 BC3 2.9189 FSP -4003
01STANCE 517.Z50
LOL 82,07 VL 27,750 GAL 4.61 A_. 86.36 PICA 231.69 SIAA 126.53 ECC ,16586 INC 3.6427 Vl 30.257
LCP 313.70 VP 37.468 GAP 3.80 _ep 9_.26 TAL 155.65 TAP 27.34 RCA 107.21APO 149.85 v2 34.783
GP -4.42 ?AL 5_.9fl 7AP 133.62 ETS 356.58 7AE 137.18 ETE 184.11 ZAC 95._0 _TC 166.g1 CLP-133.79
DLA 37.26 RAL _|._13 RAO 6567.6 VI[L 11,716 PTH 2.06 VHP 3.613 OPA -7,0_ RAP 3.13 ECC 1.2614
L-I T]NE ]NJ LAT INJ _ INJ RT A_K_ INJ A2'NTH INJ T_MI_ PC) (ST TIN INJ 2 LAT INJ 2 LONG
4046.95 -27,08 175.Z'Z 248.99 63.37 23 20 20 3447,0 -30,42 167,34
2918.66 -27.07 90.16 _48.98 63.35 5 3 33 2318.7 -_O.41 82.28
4046,_ "22,0_ J7$,L>'_ 248._ 63.37 _3 20 _ 3447.0 -_0,42 167.34
2918.66 -27.07 90.16 248.98 63.39 5 3 33 2318.7 -30.41 82.2_
4046.95 -27.08 175._'_ 248.99 63.37 23 20 20 3447,0 -_0.42 167.34
2918,66 -27,07 9(3.16 248.98 63.35 3 3 33 2318.7 -30.41 82.28
NIO-CCURS_E EXECUTION ACCL.WAC_ CRIT OETERN_NATION ACCURAC_
SGT 4974.3 S(,R 450.2 SC-3 1131,4 ST 3240.7 SR 437.9 SS 2512.7
RRT .2419 RRF .72|_ R1"F .9897 CRT .976! CRS -.9586 CST -.9976
SG_ 4994,7 R_3 -.0_33 R13 .9896 LSA 4120.3 HSA 174.2 SSA 11.0
S_1 4985.6 SG2 501.2 THA 3.86 ELI 3268.6 EL2 94.4 ALF 7,52
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4. 1968-69
LAUNCHOATE OIrC 14 1968 FLIGHT TIME 190.00 ARRIVAL 0ATE JUN 22 1969
HELIOCENTRIC CONIC
RL 147.25 LAL .00
RP 108,94 LAP -Z.95
RC 110.446 GL 25.52
PLANETOCENTRIC CONIC
C3 16.350 VHL 4.044
LNO'I AZMTH LNCH TINE
65.17 22 19 54
114.63 4 17 3
65.17 22 19 54
114.B3 4 17 3
65.17 22 19 54
114.83 4 17 3
oIrFERIENTIAL COR_CTIONS
T_ 2.2443 TRA 1.8830 TC3-2.9673 BAU ,6487
ROE .3011 RRA .O475 RC3 .O396 FAU .10333
FOE 4.7885 FRA 5.01_ FC3-5.4714 8SP 16246
80E 2.2644 BRA !.8836 (3(3 2,9676 FSP -36_6
LAUNCH OATE DEC 14 Ig_g
01STANCE 523.338
LOL 82.07 VL 27,737 GAL 4.78 AZL 66.39 H(A 234.85 SHA 128.45 [CO .16805 IN( 3.6139 Vl 30.257
LOP 316.66 VP 37.439 GAP 4.18 ATP 92.08 TAL 155.03 TAP 29.87 RC4 106.66 APO 150.03 v2 34.784
GP -4.05 ZAL 52.05 ZAP 136.77 ETS 356.48 ZA£ 135.29 ETE 183.29 ZAC 95.43 ETC 166.B7 CLP-136.92
0LA 36.97 RAL 22.35 RA0 6567.7 VEL 11.736 PTH E.07 VHP 3.778 OPA -6.72 R4P 3.00 ECC 1.269]
L-I TIN[ IN] LAT IN] LONG IN] RT AS_ IN] A214TH JNJ TIN[ PC) CST TIM IN] 2 LAT IN] 2 LONG
4046.38 -26,68 174.95 250.47 63.40 23 27 213 3446.4 -30.02 167.10
2932.39 -26.67 91.05 250.47 63.39 5 5 55 2332.4 -30.02 83.20
4046,38 -26.68 174.95 250.47 63.40 23 27 20 3446.4 -30.02 16T,lO
2932.39 -26.67 91.05 250.47 63.39 5 5 55 2332.4 -30.02 83.20
4046.38 -26.68 174.95 250.47 63.40 23 27 20 3446,4 -_O.02 167.10
2932.39 -_6.67 91.05 250.47 63.39 5 5 55 2332.4 -30.O2 83.20
MI0-CCURSlE E_ECUTION ACCURACY ORBIT O[TERt41NATION ACCURACY
S_T 5198.5 SGR 436.1 ,.%3 1039.5 ST 3334.9 SR 427.5 SS 2380.6
RRT ,6887 RRF .6676 RTI r .9898 CRT .9696 CRS -.9504 CST -.9976
5216.7 R23 -.0229 RI3 .9897 LSA 4115.9 NSA 175.9 SSA 11.3
Y.d 5207.2 _ 313.7 THA 3.32 ELI 3360.6 EL2 103.8 ALF 7.09
FLIGHT TINE 1_'_.00 ARRIVAL OATE JUN 24 1969
HELIOCENTRIC CCNIC
RL 147.25 LAL .00
RP IO8.94 LAP -3.04
RC 112.844 GL 24.87
PLAN£TOCENTRIC CONIC
C3 16.885 VHL 4.109
LNCH AZNTH LNCH TIN[
65.65 22 27 11
I14.35 4 19 13
65.65 _ 27 11
!14.35 4 19 13
65.65 2_ 27 J1
114.35 4 19 13
OIFF[RIENTIAL CORR_CTICI_Lg
TO( 2.3L=_4 TRA 2.0442 TC3-2._01 _AU ,675|
ROE .3016 _A .0368 RC3 ._569 rAu .09375
FOE 4.3836 rRA 4.7814 F(3-4.8(_5 BSP 1700|
BOE 2.3419 8RA 2.0445 BC3 2.gg06 FSP -_412
0ISTANC£ 529.404
LOL 82.07 VL 27.723 GAL 4.98 AZl. 66.41 _ 238.O1 SMA 128.35 ECC ,17045 INC 3.5872 VJ 30.257
LOP _20.03 VP 37.450 GAP 4.36 AZP 91.90 TAL |54.36 TAP 32.37 RCA 106.47 APO 150.23 V2 34.7_6
GP -3.73 ZAL 31.11 ZAP l_3.r_ ETS _56.41 ZAE 133.60 £TE 182.64 ZAC 95.60 £TC ]66.87 CLP-139.84
OLA 36.67 RAL 23.54 RA0 6567.7 VlEL 1|,759 PTH 2.08 VHP 3.954 0PA -6.32 RAP 3.09 ECC 1.2779
L-I TI_ IN] L.tT IN] LONG IN] RT ASC |NJ A214TH IN] T|N[ PO CST TIM IN] 2 LAT IN] 2 LONG
4046,20 -26.26 J74.?0 252.05 63.43 23 34 38 3446.2 -29,61 166.89
2947.32 -L:_.25 _.02 R3_,O4 63.42 5 8 20 2347,3 -29.59 64.21
4046.20 -21L2t_ 174.?0 _52,O5 63.43 23 34 38 3446.2 -29.61 166.89
2947.32 -26.25 _K_.O_ ._52.04 6_.42 5 6 20 2347.3 -29.59 84,21
4046.20 -_._6 |74.?0 2_Z,0_ 6_.43 23 34 38 3446.2 -29.61 166.89
2947.32 -L_6.25 9"Z.O"Z 25_.04 63.42 5 _ 20 2347.3 -29.59 64.21
MID-COURSE EXECUTION ACCURACY CR_|T OETERHINATION ACCURACY
_T 5_99.4 _R 427.9 SG3 954.3 ST 3410.0 SR 420.9 SS 2255.4
RR? .6_0 RRF .6J7J RTr .9697 (RT .9626 (RS -.9420 CST -.9976
S_ 5416.3 R_3 -.0217 RI3 .9897 LSA 4106.1 HSA 178.0 SSA 11.7
S_I 5406.3 S(;2 329.1 THA 2.91 ELl 3434.0 EL2 112.9 ALF 6.79
LAUNCH 0ATE 0EC 14 J968 FLIGHT TIN[ 194.00 ARRIVAL OATE JUN 26 1969
HELIOC[NTRIC CONIC
RL 147.25 LAL .00
RP IO8.93 LAP -3.12
RC 115.239 GL 24.ZO
PLANETOCENTRIC CONIC
C3 17.495 VHL 4.163
LNCH AZNTH LNCH TIN[
6_.1_ 22 34 44
113.95 4 21 24
6_.15 22 34 44
1J3.85 4 21 24
66.15 _ 34 44
113.85 4 21 24
0IrFER[NTIAL CORR[¢TIONS
T0_ 2.3963 TRA 2.2127 TC3-2.9632 6AU .6979
ROE ._048 RRA .O_B2 RC3 .0702 rAU .06457
FOE 4.0231 FRA 4.5718 rc3-4.1849 BSP 17619
_OE 2.4156 _RA 2.2128 6C3 2.9841FSP -3133
01STAN(E 535.446
LOt. 82.07 VL 27.709 GAL 5.19 AZL 86.44 PICA _41.17 S#AA 126.25 £CC .17309 INC 3.5623 Vl 30.257
LOP 323.19 VP 37.442 GAP 4.95 AZP 91.72 TAL 133.67 TAP 34.84 RC4 ]06.05 APO 150.45 V2 34.789
GP -3.44 ZAL 50.]4 ZAP 142.41ETS 356.36 ZA[ 132.08 ETE 182.1! ZAC 95.97 [TC 166.88 CLP-142.54
OLA 36.37 RAL 24.76 RAO 6567.7 VEL 11.7B5 PTH 2.06 VHP 4.139 0P_ -5.87 RAP 3.39 ECC 1,2879
L-i TIN[ IN] LAT IN] LONG IN] RT ASC |NJ AZNTH IN] TIN[ PO CST TIN IN] 2 LAT IN] 2 LONG
4046.45 -25.82 174.47 253.72 63.44 23 42 Jl 3446.4 -29.J6 166.69
2963.46 -25,60 93.07 233.71 63.42 fl lO 47 2363.5 -29.15 85.29
4046.45 -25.82 174.47 253.72 63_44 23 42 l] 3446.4 -29.16 J66.69
2963.46 -25._0 93,07 253.71 63.42 _ 10 47 2363.5 -29.15 85.29
4046.45 -25.82 174.47 253.72 63.44 23 42 II 3446.4 -29.16 166.69
2963,46 -25.80 93.07 253.71 63.42 5 10 47 2363.5 -29.15 65.29
NI0-C.(_RE EXECUTION ACCURACY OR6IT OETERNINATION ACCURACY
SGT 5583.3 S_R 424.4 SG3 877.4 ST 3472.2 SR 417.8 SS 2140.4
RRT .3_ZB RRF .5728 RI"F .9895 CRT .9559 CRS -.9335 CST -.9976
S_ 5599.4 R_3 -.0199 RJ3 .9895 LSA 4096.3 NSA IBO.5 SSA 12.l
5G| 5589,0 SG2 341.4 THA 2.59 EL| 3495.1 EL2 121.9 ALF 6.57
LAUNCH DATE Die 14 19(58 FLIGHT TIN[ 196.00 ARRIVAL OATE JUN 2H 1969
HELIOCENTRIC CONIC
RL 147.25 L_L .00
RP 108.92 LAP -3.19
R( 117.630 GL 23.32
PLANETOCENTRIC CONIC
C3 I8.185 VHI.. 4,_>4
LNCH A_4TH LN(.H TIN[
66.67 22 42 3J
113.33 4 2_ 35
66.67 L_ 42 31
113.33 4 23 35
66.67 L_ 42 31
113.33 4 23 35
OIFFER£NTIAL CORRECTIONS
TOE 2.4618 TRA 2.3_44 TC3-2._:03 _AU ..7_
• 3102 RRA .0212 RC3 .0790 rku .07645
FOE 3.6927 FRA 4.5749 FC3-3.6395 BSP 18236
B0£ 2.4913 BRA 2.3845 Be3 2.9613 FSP -2890
OISTANCE 541.46_
LO. 82.07 VL 27.693 GAL 5.42 AZL 86.46 HCA 244.33 SMA 128.14 £CC .1759B IN_ 3.53B9 Vl 30,Z57
LOP 326.36 VP 37.433 GAP 5.34 421= 91.53 T_L 152.94 TAP 37.28 RCA 105.59 APO 150.69 V2 34,792
GP -3.J9 ZAL 49.J4 ZAP 144.93 £TS 356.32 Z_ 1_0.72 ETE 181.68 ZAC 96.53 ETC 166.9l CLP-145.06
OkA 36.06 RAL 26.00 RAO 6567.7 VEL 11.B14 PTH 2,09 VHP 4.334 OP_ -5.3_ RAP 3.87 £CC 1.2993
L-I TIME INJ I.AT IN] LONG IN] RT AS_ IN] A2'MTH IN] TINE PO CST TIN IN] 2 LAT IN] 2 LONG
4047.15 -25.34 174.215 255.46 63.43 23 49 5_ 3447.1 -2P.69 166.52
2980.78 °25.33 94._D 255.45 63.42 5 13 16 2_,O.B -28.6_ _6.46
4047.15 -25.34 174._t_ 255.46 63.43 23 49 58 3447,1 -29.69 166.52
2980.78 -25.33 94,_O 255.45 63,42 5 13 16 2_0.8 -28.68 86.46
4047.15 -25,34 174,_ 255.46 63.43 23 49 58 3447.1 -28.69 166.52
29_0.78 -25.33 94.20 255.45 63.42 5 13 16 2380.8 -28.68 86.46
MID-C.X_UR._ EXECUTION ACCURACY ORBIT OETERMINATION ACCURAC_
S_T 5746.3 SGR 423.7 ,%3 _06._ ST 3515.6 SR 417,0 SS 2029.5
RRT .5538 RRF .5349 RTT ._93 CRT .9490 CRS -.9251 CST -.9976
S_ 576J.9 R23 -.0181RI3 .9893 LSA 4076.6 HSA 183.3 SSA 12.4
•_I 5751.1 ,S_2 352.5 THA 2.35 ELI 3537.8 £L2 130.6 ALF 6.43
549
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69)
LAUNCH CATE OEC 14 |96_ FLIGHT TIME 198.00 ARRIVAL GATE JUN 30 t969
01STANCE 547.452
LOL 82.07 VL 27.676 GAL 5.6? ATL 86.48 HCA 247.49 S#AA I28.03 ECC .17912 IN( 3.5167 Vl 30.257
LCP 329.53 VP 57.424 GAP 5.74 ATP 91.35 TAL 152.19 TAP 59.69 RCA 105.10 APO 150.96 V2 34.796
GP -2.97 ZAL 48.11ZAP 147,29 ET$ 556.29 ZA£ 129.50 ETE 181.52 ZAC 97.26 ETC 166.95 CLP-J47.AZ
HELICK_ENTRIC CONIC
RL 147.Z5 LAL ,00
RP 108.91 LAP -5.25
RC 120.015 GL 22.83
PLANETCX_ENTRIC CONIC
C3 18.965 VHL 4.555 0LA 55.74 RAL 27.28 RA0 6567.8 VEL 11.847 PTH 2.10 VHP 4.558 OPA -4.84 RAP 4.52 ECC 1.3121
LNCH AZMTH LN_H TIM( L-I TI14( INJ LAT INJ LCIN_ INJ RT A,9( |NJ A-'_t4TH INJ TI14( PC) CST TIN INJ 2 LAT INJ 2 LONG
67.22 22 50 35 4048.07 -24.85 174.05 257.28 65.42 25 58 3 3448.1 -28.19 166.35
112.78 4 25 40 2999.55 -24.82 95.41 257.27 65.41 5 15 40 2599.6 -28.18 87.72
67.22 22 SO 35 4048.07 -24.85 174.05 257.28 63.42 23 58 3 3448.1 -28.19 166.35
!12.78 4 25 40 2_)9.55 -24.82 95.41 257.27 63.41 5 I5 40 2399.6 -28.1fl 87.72
67.22 22 _H0 35 4048.07 -24.83 174.05 257.28 63.42 25 58 5 3448.1 -28.19 166.35
112.78 4 25 40 2999.55 -24,82 95.4I 257.27 63.41 5 15 40 2599.6 -28.18 87.72
OIFFERENTIAL CCRR_CTION$ N_O-EOLM._ EX]ECUTION ACCURACY CRB[T D£TERtAINATICN ACCURACY
TOE 2.5219 TRA 2.5629 TC3-2.9172 BAU .7399 S_T 5892.8 Sr,sR 425.2 .T_3 741.8 ST 3545.2 _ 4IB.J 55 1925.5
.3177 RRA .O160 RE3 .0845 FAU .06898 RRT .5218 RRF ._04_ RTF .9891 CRT .9422 CRS -.9|69 CST -.9976
FOE 5.5946 FRA 4.1954 F(3-3.1491 8SP 18797 SC_ 5908.1 R_5 -.0|61 RI5 .9890 LSA 4051.6 HSA 186.5 S$A 12.6
(3OE 2.5419 BRA 2.5630 B(3 2.9184 FSP -2667 561 5697,0 $G2 Yo2.5 THA 2.16 ELI 5567.1 EL2 139.2 4LF 6.55
_&.AUN(.H 0*T£ DEc 14 1968
I"_LIC(_ENTRI( (.CldlC
RL J47,25 LAL ,0_
RP 100.89 LAP -3,30
R( 122.394 GL L=_Z.I2
PLANETOCENTRIC CCNIC
C3 19._42 VHt.. 4.454
LNC.H A2'MTH LNO4 TIHE
67.79 _ 58 56
JIZ.21 4 27
67.79 22 58 56
II2.ZI 4 27
67.79 22 58





ARRIVAL DAT£ JUL 2 1969
0ISTANC£ 553.414
27,659 GAL 5.94 AZL 66.50 H(,A 250.66 $144 127.91 EC( .18253 IN( 5.4954 Vl 30.257
37.416 GAP 6.1_ AZP 9|.I6 TAL |51.41 TAP 42.07 RCA 104.56 APO 151.26 V2 34.800
47.06 ?AP 149.51 [T$ 356.26 ?AE 128.40 £T£ 181.03 24C 98.14 ETC 167,00 CLP-149.62
28.57 RAO 6567.8 VlEL 11.884 PTH _ _11VHP 4.751 DPA -4.27 RAP 5,51 £CC 1.5265
INJ _ INJ RT A$C INJ AZNTH INJ t|l_ PO CST TIN _NJ _ LAT INJ 2 LC_IG
11_.8_ 2_9.17 63.40 24 6 25 3449.2 -27.66 166.19
96.73 259,17 63.39 5 17 58 2419.8 -27.65 89,07
17_.85 259.|7 63.40 24 6 25 5449.2 -27.66 166.19
96.73 259.17 63.39 5 17 58 2419.8 -27.65 89.07
173.85 2_9.17 63.40 24 6 25 5449.2 -27.66 166.19
96.73 259.17 63.39 5 17 58 2419.8 -27.65 89,07
N|0-O_JR_l_ [_(UTION_C_URACY ORBIT 0[TERMINATION _CCURAC_
St.,T 6024.7 SGR 42_.1 SG3 683.1 ST 3565.3 SR 420.6 SS 1_2_.0
RRT .4970 _ .4Bll RTF .9887 CRT .9355 CRS -,9091 CST -.9976
6039.9 R_3 -.O141RI5 .9887 LSA 4022._ _SA 190.O 554 12.8
,%1 6028.4 SG2 37I .2 THA 2.03 ELI 3585.0 EL2 147.7 ALF 6.31
OkA 35.4I RAL








TO( 2.5782 TRA 2.74_Y'Z TC3-2.8_0 BAU .7579
_O_ .5269 RRA .0124 Re3 .0_72 rAU .06214
FOE 3.1270 FRA 4.O3_4 F(_-2.7114 BSP 19_09
• 802 2.59B8 _ 2.749"Z BE3 2.8573 FSP -2463
LAUNCH DATE OEC 14 1966 FLIGHT TIME 202.00 _RRIVAL GATE JUL 4 1969
H_LIOC[NTR[_ CCNIC 01STANCE 559.546
RL 147.25 LAL .0'0 LOL 82.07 VL 27.64I GAL 6.25 A_L 86.52 H(A 253.82 ,_4A j_7.79 ECC .1862_ INC _.4750 Vl 30.257
RP 108.88 LAP -5.54 LOP 555.87 VP 57.408 GAP 6.56 AZP 90.97 TAL 150.61 TAP 44.45 RCA 103.99 APO 151.59 V2 54.805
RE 124.766 GL 21.40 GP -2.60 ZAL 45.99 ZAP 15|.59 £T$ 356.22 Z_E 127.4_ ETE 180.80 Z_C 99.16 ETC 167.05 CLP-ISI.70
PLAMETCX_ENTRI( CONI(
C5 20.828 VHL 4.564 0kA 55,07 RAL 29.88 RA0 6567.8 VEL I1,925 PTH 2.12 vHP 4.975 DP_ -3.66 R_P 6.23 ECC 1.3428
LNCH A_MTH LNCH TIN[ L-I TII_ INJ LAT |NJ LONG INJ RT ASC INJ A2_4TH |NJ TIkl_ f_ CST TIM INJ 2 LA T INJ 2 LONG
68.39 23 7 34 4050.54 -23.73 173.64 261.14 63.38 24 15 5 3_50.5 -27.10 166._5
111.61 4 29 27 3041.64 -23.71 98.13 261.13 63.37 5 20 _ 2441.6 -27.09 90.53
68.39 23 7 54 40_O.54 -23.73 173.64 26|.14 65.58 24 15 5 3450.5 -27.10 166.O5
111.61 4 29 27 _041.64 -23.71 98.i_ 26I.|3 65.37 5 20 8 2441.6 -27.09 90.53
68.59 23 7 34 4050.54 -23.73 173.64 261.14 63.38 24 15 5 3450.5 -27.10 166.05
111.61 4 29 27 _041.64 -23,71 9_.|5 261.13 63.37 5 20 _ 2441.6 -27.09 90.53
ACCURACY CRBIT DETERNIN_TiON _CCURAC¢DIFFERENTIAL CORRECTIONS NI0-COL_E EXECUTION
TD( 2.6537 TRA 2.9478 TC3-2.7723 BAU .7723 .T_T 6146.B _ 432.0 S_3 6]0.4 ST 3574.8 SR 424.2 SS )759.7
R_( .3379 RRA .0105 RC] .0877 FAU .05561 RRT .4794 R_" .4654 RT_ .98_3 (RT .929| CR$ -.9,0|6 CST -.9976
F0E 2.8909 FR_ 5.8903 FC3-2.3114 BSP 19702 t/.d_ 6162.0 _3 -.0116 RI5 .9883 LSA 5995.5 MSA 195.7 SSA 15.0
_3( 2.6553 8RA 2.9478 BE3 2.7737 FSP -22_6 561 61_,O.3 SG2 378.9 THA 1.94 ELI 3596.5 £LZ 155.9 ALF 6.3D
LAUNCH 0ATE DEC 14 1968 FLIGHT TIIAE 204.00 ARriVAL C_TE JUL 6 1969
H_LI(_ENTRIC CONIC 0ISTANK:E _5.247
RL 147.2_ LAL .00 LOL 62.07 VL _7.62_ GAL 6.54 42'1. 66.54 _ 256.99 SMA 127.66 £CC .19025 IN( 3.4552 VJ _O.257
RP 108.86 LAP -3.37 LOP 339.04 VP 37.399 GAP 6.99 A2'P gO.78 TAL 149.79 TAP 46.77 RCA 105.58 APO 151.95 V2 54.811
RC 127.128 GL L_.68 GP -2.45 7AL 44.90 ZAP 1_3.S5 (T$ _56.18 Z_E 126.54 ETE 180.60 Z_C I00.29 £TC 167.09 CLP-155.66
_LANIETC(ENTRIC CONIC
C3 21.954 VHL 4.6_3 OLA _1.7_ RAL 31._ RAO 6567,9 EL 11.97I PTH 2.|3 VHP 5.209 OP4 -5.02 RAP 7,27 EC( 1.5610
LNO4 A2']4TH LN_H TIM_ L-| TINE INJ LAT INJ LONG INJ RT ASC INJ A_ATH _NJ T_M_ PO (ST TIN INJ 2 LAT JNJ 2 LONG
69.02 23 16 28 4052.00 -23.15 173.43 263.I6 63.55 24 24 0 3452.0 -26.51 165.86
110.98 4 31 4 3065.11 -23.11 99.67 2155.15 65.34 5 22 9 2465.1 -26.50 92.10
69.02 23 16 28 4_52.00 -23.13 17_.43 263.16 65.35 _4 24 0 3452.0 -26.51 165.86
110.98 4 3i 4 _O65.|1 -25.11 99.67 263.15 63.34 5 22 9 2465.1 -26.50 92.10
69.02 23 16 218 4(]52.00 -2_.13 173.45 263.16 63.33 24 24 O 3452.0 -26.51 J65.86
110.98 4 51 4 _065.11 -23.11 99.67 _63.1_ 63.34 5 22 9 2465.1 -26.50 92.10
01FFER_NTIAL CCRR(CTION$ NI0-(.OJR_E E_CUTION ACCURACY ORBIT 0ETERNIN_TICe4 _((URACY
TOE 2.6825 TRA 3.I527 TC3-2.6819 BAU .7868 ,f_,T 6Z52.9 _ 435.9 SG3 581.9 ST 5571.7 SR 428.2 SS 1654.1
ROt: .3500 RRA .0101RC_ .0856 FAU .04994 RAPT .4672 RRIr .4548 RTF .9879 CRT .9228 CRS -.894_ CST -.9976
rOE 2.6728 FRA 3.7565 F(3-1.9715 BSP _143 _ 6268.0 R_3 -.0096 R|5 .9879 LSA 5954.4 MSA 197.7 554 13.O
BOE 2,7055 ESRA 3.1527 6C3 2.6833 FSP -L_99 SGI 6256.2 $G2 _85.2 THA 1.87 ELI 3595,6 EL2 164.0 ALF 6,33
550
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNO4 DATE DE(: 14 1968
H[L IOCENTRIC CONIC
RL 147.25 LAL .00
RP 108.84 LAP -).)9
RC 129.481 GL 19,95
PLANETOCENTRI C CONIC
C3 23.|77 VHL 4.814
LNCH ATNTH LNC.H TZNE
69.68 29 25 343
110.32 4 32 215
69.68 29 25 39
110.32 4 32
69.68 29 25 39
110.32 4 32 26
FLI(_IT TIN[ Z06,00 ARR|VAL DATE JUL 8 1969
0ZSTAN(E 571.112
LCL b2.07 VL 27.604 GAL 6.87 ATL _.56 H_A
LCP 942.21 VP 37.391 GAP )'.49 A2'P 90.59 TAL
GP -2.31 ZAL 43.61 ZAP 155,41 £T$ 956.13 ZN[
260.J5 Ed4A 127.53 ECC .|9457 I1_ 3.4359 Vl 30.257
14B.94 TAP 49.10 RCA 102.72 APO 152.35 V2 34.818
|25.74 [T[ |_0.44 ZA( |0|.55 ETC 167.13 (LP-155.SJ
DLA 94._ RAL 92.52 RA0 6567.9 VEL 12.025 PTH 2.15 VP_P
L-I TZNIE JNJ LAT ZNJ _ INJ RT AS( ZNJ A214TH JNJ TJN[
4059.52 --ZZ,50 J75,Zl 265,25 63.32 24 33 13
3090.34 -22.4B 10J.31 265.24 63.31 5 23 56
4053.52 -2"2.50 173.21 2_5.25 63.32 24 33 15
3Og0.34 -_.48 101.31 _-_55.24 63.31 5 23 56
4053.52 -Ls2.50 173.21 _5.25 63.32 24 33 J3
3090.34 -22.48 101.3J Z/|5.24 63.31 5 23 56
DJFF'ERIENTI AL C.O_q_( T;O_.S
TO( 2.7291 TRA 3.3_!5 TC3-2.5711§ _K3 .7994
ROlE .3694 _RA .0112 R(3 .0825 IrAu ,0447_
F0( 2.4768 IrRA 9,63(O FCS-1.6707 _qP Z053_
_qE 2.7532 8RA 9._ Be3 2.5798 IrSP -1944
JILAUNCJ4DATE 0(( 14 I_W_8
HEL JOCENTRI( C_NZC
RL J47.25 I.AL .IX)
m' 108.82 LAP "3.39
RC 191.823 G¢ J9.21
PLANETOCENTRI( C,Oql_C
C9 24.57J qR4L 4._T
LNO_ A_TH t.qO4 TfNE
70.38 23 35 S
I09.62 4 33 30
70.38 23 95 $
J09.62 a 93 30
110.00 5 4 9
110.00 4 T 40
N]O-C.OLIR.q( E_ECUT[CN ACCURACY
SGT 6347.9 SG_ 440.0 _K,3 537.9
.4_03 _ .4496 R1T ._75
63_.3.1 _ -.0075 RJ3 .g_75
361 635J.I _ _0-.4 TI_ 1.83
FL|_T TII,I_ Z[_.O0
5.454 DPA -2.35 RAP 8.40 ECC 1.3814








ST 5560.5 _IR 432,3 ss 1574.5
CRT .9166 CRS °°8879 CST -,9976
L.S_ 34)11.9 NSA 201.8 SS4 13.1
ELJ 9_!2.6 EL2 171.8 ALr 6.37
k_R|VAL DATE JUL 10 1969
01STAINI_ _76. _40
L_L _!2.07 VL 17.M4 GAL 7.23 AZL 86.58 tEA 163.32 S_A 117.40 ECC .19_7 I_ 3.4170 VI 30.257
34_._ VP 37.3_4 GAP 7.89 AZP _O,40 TAL 148.08 TAP 51.41 R_A I0_.01 APO 152.79 v2 34.825
GP "_,J8 ZAL d_,?O 7AP |57,J7 FT$ 3_,06 Z_ J25,0_ (T_ 180,32 ZA( IO_._6 _T( 1£7.17 CLP-157.27
0LA 33.98 RAt. 33.64 _ IP_A_.O VF.J. J_.OgJ PrH 2.16 VHP 5.711 0PA -1.66 RAP 9.69 ECC 1.4044
L-J T_14[ |NU LAT _NJ La_ _NJ RTAS( |NJ AZ_ITH ZNJ TINE POCST T|N _NJ 2 LAY INJ 2 LONG
40_5.01 -ZJ .63 I"rZ.M Z_7.31) _.29 24 42 43 34_5.0 -25.24 165.46
3j1_,4_ "21,_ |0_,_ _,_ _3,_ 5 _ _ 2517,5 "25.29 95.58
,6055.01 --_1._3 11T.M _7._ E)._) 24 42 43 3_55.0 -25.24 165.4e
3117.41 -21._ 105.0_ _7,_ _.L_8 5 2_ _ 2_17,5 -25.29 95.58
3024.19 -24,_10 _,19 _.7B _5._ 5 54 29 2424.2 -27.60 B9.40
3191_.Z_ -1_,11 107.74 Z_S,_I 61.17 S 0 57 2596.3 -22.90 100.55
DIFrERI_NTIAL G:III_CT|C!_ M|0-_.CUI_ [_CUT|OI kC(:URACV ORBIT DETERNIN_TZCN ACCURAC_
TO( Z,7739 TIIA 3,_ T(3-Z,4937 BAU ,8097 S_T M33,0 _1 44_,_ _G_ 497,9 ST 3542,3 SR 436,7 S$ 15OO.4
• 0( ,97711 _ ,OJ_) RC3 ,07110 IrAu ,0_1_ ART ,4M1 _ ,4469 RTT .9871 CRT ,9106 CR5 -,8806 CST -.9977
F0( Z._O3 Ir#A 3,5_4 F¢3-1,4069 _ _ SGIB _446,_ RL_ -,0056 RI) ,9_71 L_ 3866.2 NSA 206.0 SSA 13.1
BO( Z,?_ MA 3,_ _3 Z,4_4_) F_lP -J_ _eJ _4_,_ _ _)4,3 _ 1,82 £L1 3564,6 EI.Z 179.4 ALF 6.42
LAUNCH DATe DEC 14 1_1_ FLIGHT TIME 210.00
HELIOCENTRIC CONIC
RL 147.25 LAL .OO
RP 108.79 LAP -3.39
RC J34.153 GL 18.47
PLAN[TOCENTRIC CONIC
C3 26.138 VHL 5.113
OlSTANC£ 582.727
LOL 82.07 VL 27.564 GAL 7.61 AZL 66.60 HEk
LOP 348,56 VP 37.376 _AP e._6 AZP 90,21 TAL
GP -2.07 7AL 41.39 ZAp 1_.86 ETS 355.97 ZAE
OLA 33.59 RAL 35.16 RAO 6568.1 VI[L 12.146 PTH
ARRIVAL DATE JUL 17 1969
266.49 SNA 127.27 ECC .20435 IN(: 3.3982 VJ 30.257
147,21 TAP 53.71RCA 101.26 APO 153.27 V2 34.833
124.37 ETE 180.22 ZAC 104.27 ETC 167.19 CLP-158.96
2.18 VHP 5._0 0PA -.94 RAP 10.93 ECC 1.4302
LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT
71.12 23 44 57 4056.34 -2J.14
108.88 4 34 13 3146.64 -21.15
71.12 23 44 57 4036.34 -21.14
108.88 4 34 13 3146.64 -21.13
11o.oo 3 29 10 2978._0 -25.76
11o.0o 3 39 6 3272.47 -J6,65
DIFFERENTIAL COK_CTIONS
TOE 2,8175 TRA 3.8_k_4 TC3-_.3_ _ .SJBJ
ROE .3931 RRA .0181 RC3 .O721S FAU .03549
FOE 2.1414 FRA 3.43:_'0 FC3ol .17fl6 8_ 21221
_E 2.8448 _RA 3,8385 (_C3 _,9410 F_k° -1674
ILAUNCH DATE DEC 14 1968
HELIOCENTRIC CONIC
RL 147.25 LAL .OO
RP 108.77 LAP -3.38
RC 136.471 GL 17.72
PLANETOCENTRI C CON|C
C3 27.901 VHL 5.282
LNO'I A2'MTH LN_H TIME
71.91 23 55 4 4057._O -_O,41
108.09 4 34 39 9J77.91 -ZO.40
71.91 _3 55 4 4057,_0 -20.41
108.09 4 94 33 9177,91 -_0.40
11o.oo 5 48 27 2951.O7 -L_.49
II0.00 9 44 16 3332.53 -14.56
DIFFER_NT|AL CORI_CTIONS
TOE Z.8694 TRA 4,0980 TC3-2._037 _J .6224
ROE .4094 _A .O241RC9 .O6_8 F_J .031_q_
FDE 2.OOO9 FRA 9.3490 FC3 -,_ _ Z|434
6OE 2,8923 8RA 4.09_I Be5 _,_34e FSP -1548
INJ LO_ INJ RT A_C ZNJ AZNTH |NJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG
172.69 269.58 65.27 24 52 33 5456.3 -24.55 165.26
104.9_ Z69.57 65.25 5 26 40 2546.6 -24.34 97.52
172.69 169.5B 63.27 24 52 35 3456.3 °24.55 165.26
104.95 269._7 63._S 5 26 40 2546.6 -24.54 97.52
94.24 271.93 66.71 6 18 48 2378.5 -28.68 86.28
112.16 267.00 59,70 4 47 39 2672.3 -213,55 105.2J
NZD-(J(X_RS( [X[CUT|CN ACCURACY ORBIT DETERMINATION ACCURACY
SC_T6_08,7 SC_ 44T.4 SG5 461.4 ST 3517.8 SR 440.6 SS 1431.8
J_T ,45_k_ RRF ,4522 R1T ._67 CRT .9046 CRS -.6741 CST -.9977
6524,0 1_3 -.0037 R13 ,9867 LS_ 3817.7 HS_ 210.2 SSA 13.0
SGI 6511,9 S_Z 397,1 THA 1.82 ELi 3540,4 EL._ J86.6 ALF 6.48
FL|_T Tit( 212,00 ARRIVAL DATE JUL 14 1969
OlSTd4q_ _.4M
LOL 82.07 VL 27.544 GAL 8.(_ A2'L M.f_ H_ Z69.66 _ 127.13 £CC .20985 IN( 3.5797 Vl 30.257
LOP 351.73 VP 37,_ GAP 9,8_ AZP gO.OZ TAL 146.33 TAP 56,00 RCA 100.45 APO 153.81 V2 34.841
_P o1.97 ZAL 40.49 ZAP J_0,47 £T$ 355,85 ZAE 123,77 [T£ 180.14 7AC 105.76 ET( 167.20 CLP-160.57
OLA 93.19 RAL 36.47 RAO 65(J8.1 _I[L 12.21_ PTH 2._0 VHP 6.264 OPA -.20 RAP 12.31 ECC 1.4592
L-I TIME |NJ LAT JNJ _ |NJ RT A_K: INJ A2NTH INJ TINE PO EST TIM _NJ 2 LAT INJ 2 LONG
1"t_.39 271,82 63,24 25 2 42 3457.5 -23.e4 165.O0
106,98 271,61 63,23 5 27 30 2577.9 -23.82 99.59
JPZ._t_ 27J.82 63.24 25 2 42 3457.5 -23.84 165.00
11_,9_ 271.81 63._3 5 27 _I0 2577.9 -23.82 99.59
g_.44 Z74.BS 67._5 6 57 38 2551.1 -29.29 B4,37
115.55 _N_.4_ 58.73 4 39 48 2732.9 -18.60 108.76
N|0-COUR_ [)_CUTION ACCURACY ORBIT DETERMINATION ACCURACY
_I_T 6579.1 $_R 4_0.7 ,%3 428.6 ST 3491,6 SR 444.1 SS 1369.9
RRT .4657 W .4595 RTT .9869 CRT .8989 CRS -.8680 CST -.9978
SC_ 6594.5 R_3 -.00iT R13 .9863 LSA 5770.8 NSA 214.2 SSA 13.0
_J 65B_.4 _ 398,6 THA 1,83 EL1 3514.4 EL2 193.3 ALF 6.54
551
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
,LAUI¢_ DATE DEC 14 19G8
)'_L ](XENTR|C CONIC
RL I4T.Z5 LAL .00
RP 108o74 LAP -3.36
RC |_.775 GL 16.97
PLAN[T(X;ENTR|C C(_NZC
C3 19.887 _ S.46T
LNO_ AZ14TH L_CH TIME
lt,,14 0 0 2@
lOT.Z6 4 34 24
7Z.74 0 g
107.26 4 34 24
no.Do 6 5 is














27.5_3 GAL 8.47 AZL 86,64 Pl_ 272.83 S_4A 126.99 ECC ,21581 v! _.25T
37.362 GAP 9.36 AZP 89.83 TAL 145.45 TAP 58.28 RCA 99.58 v2 34.85D
39.38 ZAP 1£_.02 [TS 355.70 ZA[ 123.23 ETE 180.08 ZAC 107.31 CLP-162.tZ
3?,TF RAO 65_,2 VI[L 12.299 PTH 2.22 VHP 6.563 DPA .55 RAP 15.75 ECC 1.4929
ZNJ L._ IN| RT A_JI_ ZNJ AZFt4TH IN| TIME PO CST T|M IN| 2 LAT |NJ 2 LC_NG
J72.04 274.|0 63.22 | l? 7 3458.3 -;._5.D_ 164.7D
109.16 274.10 63,21 5 27 55 261| .5 -23.08 IDI .BE
172.04 274.10 63.L_ J 17 7 3458.3 -23.09 164.7D
109,16 274.10 63.21 5 27 55 2_11.5 -23.08 I01.BZ
91.15 2T?.?0 68.11 6 54 10 2331.7 -29.70 83.01
118,55 L_FJ,_V3 57,97 4 34 11 2786.1 -16.18 111.87
DIFFERIENTIAL COI_QECTIONS
TO( 2.2034 mA 4._e7 Tc3-2._71 BAU .SL_3
mOE .AZU mA .03|T _3 .0606 ¢_J .02752
to( |,8709 FRA 3,2"Iv*dO IrE3 -.7973 8_P 21715
80£ t.gM5 _A 4,_ B¢3 Z,O(_O F_IP -1441
L_Le_._ oar[ OEc |4 19_
PIlL I(_ENTRIC COMIC
RL 147.25 LAL .00
RP J08.7! LAP -3.3_
RC 141.067 GL 16.23
_AMET¢CENT_ZCCC_IC
LNO4 A214TH LNO4 TINE L-I TIN| IN| LAT
73._ 0 20 23 405ti.44 -18.81
|0_._7 4 33 41 _.47.M -18._N_
73.63 0 20 _ 4058,44 -1_,87
IO(5.37 4 35 41 3247,M -18._
1|0,00 6 20 40 ,3917,_D -27.34
110.00 3 32 34 3436.72 -10,_0
DIFFE_NTIAL CONNIET I_]qS
TOE Z.9476 mA 4.6585 TC3-1._5 B_J .8277
ROE .44_ _ .0409 RE3 .0542 r_ .02407
rDE 1.75_ FRA 3.L_041 F¢5 -._485 BSP 2IM|
BO£ Z.9808 MA 4.6M7 B(3 1.9_71 FSP -l_42




NID--O_IR'K [_CUTIOM ACCURACY ORBIT D[TERMIN_T|ON ACCURACY
_T t_31.3 s(a_ 455._ _43 _.2 ST 3456.5 s_ 446.8 ss 131D.6
RRT _.47_18 _ .4_? RTF ._5_ CRT .B93l CRS -.B620 CST -.9978
S_ M52.S RZ3 -.000_ RI3 ._5_) L_ 3717.1 NSA 218.'Z SSA 12.9
_J (._40.B _ _.0 T)4A 1.86 ELI 34?9.5 EI.._ 199.7 ALr 6.61
FL[_T TIN| 216,00 ARRIVAL DATE JUt- 18 _969
OISTI_CE _. 789
LOL 8_.07 VL _.902 GAL 11.94 A2'L _16.66 _ 276.01 _ 126.85 (CC .22228 IN(. 3.3424 Vl 30.257
'l._P 558,09 vP 57.555 GAP 9.gO A2P _.65 TAt, 144.56 TAP 60.57 RCA _.65 APO 155.05 V2 34.860
GP -1,80 ZN. _8.29 Z_P 163.52 ETS 555._0 ZAE |Z'Z,TZ ET[ 120.03 ZAC 10_.91 ETC 167.18 (LP-163.62
OL._ 32.37 R&I, _.04 RA0 6_.3 VI_I, j2._10 PTH 2.24 _ 6,879 DPA | .31 RAP 15.24 ECC | .5288
IN| _ IN| RT AS( IN| AZNTH ;NJ T_NE PO (ST TIN |NJ _ LAT IN| 2 LONG
|7|.65 216.45 6_.L_O J 28 J _.45_.4 -22.31 164.33
111.5J 276.42 63.20 5 27 49 2647.7 -22._0 104.21
171.6_ _r76,43 65,20 I _ 1 3458.4 -22.31 164.33
111.51 21'6.42 65.20 5 27 49 21547.7 -22._0 104._J
_,19 _.54 _8.6_ ? 9 18 2317,4 -29.99 82.00
121.21) 271.67 57.37 4 29 51 283_.7 -15.02 114.74
NIO-C.OJI_[ [_ECUTICN ACCURACY ORBIT DETERtAIN_TJON AC(URA(_
`%T M87._1 _ 4_5.5 `%3 370.5 ST 3417.4 SR 448.7 Ss 1255.9
RRT ,4844 _ .4805 R'rlr ._56 CRT .8873 CRS -.656l CST -.9979
GTO_,_ RL_ .001_ R15 .985_ LSA 3_61.7 MS4 221 .B SSA J_.7
_GI _91,4 _'_2 3_,1 THA 1.90 ELI 3440.6 EL2 205.5 ALF 6.6T
LAUNCH 0_T[ OE( 14 1968
H_LI(XENTR|C CONIC
RL 14T.Z5 LAL .00
RP ID8.68 LAP -3.28
RC 143.344 GL 1_.4_
PLAN[T(_ENTRIC CONIC
C3 34.66_ vHt. 5,888
LNO4 AZNTH LN_H TII,_
74.58 D 31 45
ID5.42 4 32 19
74,58 0 3| 45
|DS.42 4 32 19
|_o.00 6 35 0






27.481 GAL 9.46 AZL 86.68 H(A
37.349 GAP 10.47 AZP 89.47 TAL
57.21 ZAP 164,97 ETS 355.25 ZAE
0LA 31.93 RAL








TDE 2.9908 TRA 4._T TC3-1.T818 BAU .8_l
ROE .4616 RRA .O520 RE3 .0480 F_U .02084
FOE 1.6480 FRA 3.1452 FC3 -.5205 BSP 22180
_o_ 3,0263 BRA 4.96?0 BC3 1.7825 FSP -12_O
_RRIVAL OATE JUL 20 J969
279.18 SI4A 1Z6.71 £CC .229_O INC 3.3234 Vl _0.257
143.67 TAP 6_.B6 RCA 97.65 APO 155.76 V2 ]4.BTD
122.25 ETE 120.00 ?AC 110,56 ETC 167,14 CLP-165,07
LAUNCH DATE DEE J4 1968
H_L|OCENTR]C CON|C
RL |47.25 LAL .00
RP 108.65 LAP -3.23
RC 145.608 GL 14.74
PLANETOCENTRIC CON;C
C3 37,54_ _ 6.127
LN04 A274TH LNCH TIN[
75.6| 0 43 40
104.39 4 _0 12
75.61 0 43 40
|04.39 4 30 12
1|0.00 6 48
1J0.00 3 24 _0
40.30 RAD 6568.4 _I[L 12.491 PTH 2.26 VHP 7.214 DPA 2.09 RAP 16.79 ECC 1.5705
IN| LONG _Nj RT AS( IN| A214TH |NJ TIME PO CST TIM _J 2 LAT |NJ 2 LONG
17].15 278.79 63.20 1 39 25. 3457.7 -21.5D _63.89
114.05 278.78 63._9 5 27 6 _686.7 -21.49 106.80
171.15 278.79 63.20 I 39 23 3457.7 -2J,SD 163.89
114.05 278.78 63.19 5 27 6 2686.7 -21.49 106.80
89.48 283.57 68.98 7 25 27 2306.8 -_0.2D BI.25
_23.93 273.42 56.88 4 26 20 E855.6 -13._9 1|7,47
NID-COURSI[ EX[CUTICIq ACCUR4CY CRSIT DETEK_4IN_TION ACCURACY
,%T 6731.3 S_ 456.7 ,%3 345.1 ST 3_75.6 S_ 449.6 SS 1Z03._
RRT ,49?2 RRr .49_I RIT .9_54 CRT .B816 CRS -.8505 CST -.998D
_746.7 I_ .00_5 R13 .9954 LSA 3605.5 MSA 225.1 SSA 12.5
,%1 6735.1, _ _,0 I'HA 1,94 ELl 3398,8 EL2 210.7 ALF 6,7Z
irLIGO4T TIME _o_ ARriVAL DATE JUL 22 1969
0ISTNq_E 610.847
LO_ 82.07 _ 27.459 GAL 10.0J AZL _,70 _ 282.56 SNA 1_.57 ECC .23693 IN( 3._O42 VJ 30.257
LOP 4,45 VP 37.343 GAP I1,0_ AZP 89._ TAL 142._0 TAP 65.16 RCA _.58 APO 156.55 V2 34.880
GP -1.(_ tAA, _.14 ZAP J_4_.M [T$ J54._ ZN[ 121.81ETE 179.99 ZAC l|2.25 ETC 167.08 CLP-166.48
DL_ 31.49 R_L 41.53 E&O 6_.5 _L 12.60_ PTH
L-I TINE IN| |.AT IN3 L_ IN| RT AS( IN| A2NTH IN| TIME
4055.g0 -17.21 170.!M _81.18 63.Zl i 51 16
3328.82 -17.tO 116,80 ZBI,I/ 65.20 5 25 41
40_-_0 -|7.21 1_0._ Zsi.18 63.21 i 51 1_
3328.8_ -tT,t_ 116._0 _1.1Y 63.20 5 ZS 41
2899.11 -Z?,79 88.96 286,21 69.24 7 _ 51
3533.61 -7.|9 1_.48 275.24 56.49 4 Z3 24
MI0-COUR_ EXECUTION ACCURAC_
,%T 6771.7 _ 457.6 ,%3 3LP_.I
_rr .5122 Mr .5096 R1T .9_5g
6787.1R_3 .0037 R13 .985_
,%1 6775,8 ,%2 _.8 THA 1.99
D/rF[RENTZAL CCA_CTIONS
TD_ 3.03_N_ TRA 5._ TC3-1 ._313 _ ._120
ROE .4_Z RR_ .0_0 R(3 .0422 FAU .01770
rDE 1.5555 FR4 3.0910 rC3 -.4081BSP 22278
_o( 3.0714 _RA 5._03_C3 !.6319 F_ o1159
2.29 vHP 7.570 DPA 2.87 RAP J8.37 ECC |.6|79








ST 3335.2 SR 449.5 SS 1161.5
CRT .876! CRS -.8454 CST -,998_
LSA 3552.8 MSA 227.8 SSA 12.4
ELI 3_58.5 EL2 215.2 ALF 6.76
552
JPL TM 33.99 EARTH--VENUS TRAJECTORIES ( VOL 4. 1968-69
L_UI_4 OAT[ 01It IS 19_t
NI[LIOC[UTn[C CO_IC
Rt. 147.Z3 LJL .DO
Wl' 107.411 LAP Z.59
IW¢ 75,439 (,L 4.02
_,_I[TOCENT_IC _ZC
C3 Z_I8.SO? VHt. 15.444
42'NTH LNO4 T|I4E
90.00 S 24 8
¢0.00 ZO 10 2S
100.00 6 50 _H_
100.00 Zl 26 16
110.(30 8 11 41
110.00 _ 22 3
FLIGHT TINE 70.00 ARRIVAL CATE fEB 23 1969
OISTAN([ 135.861
I.Q. 83.09 VL |7.¢104 GAL Z1.49 AZL 86.Z| HCA 43._0 S_AA 88.90 CCC .71ZO_
LOP IZ6.ZZ VP 3|.253 GAP -44.11A2'P 87.23 TAL 170.53 TAP 2|3.72 R(A 25.60
GP .51 7AL 64.65 TAP 30.54 [TS 180.30 74[ 138.65 £T[ 189.01 _AC ?1.87
INC 3.7919 vJ }0.259
APO 152.20 vE 35.258
ETC 164.62 CLP 30.54
OLd 10.97 R_.. 1.5.52 RA0 6571.4 VIEL 18._>9 PTH 3.08 VHP 25.233 OP4 -11.65
L-| TINE JNJ I.AT INJ I.CNG INJ RT ASC ;NJ AZMTH INJ TIME PO (ST TIN
3J06.57 -27.18 104.12 282,07 81.73 6 15 55 2506.6
S055.59 23.81 Z23.31 27J.58 74._ 21 34 41 4455.6
2821L49 -28.86 83.M3 E82.35 81.84 7 38 5 2226.5
4810.90 25.44 204J1 271.04 73.75 22 46 Z? 4210.9
2573,94 -33,37 65,36 _3,09 82.10 8 54 35 1973.9
46_,Zl 29._0 1g0.06 _H_.S7 72.41 23 39 19 4036.2
RAP 339.60 £CC 4.9252







OIFYF.J_NTIAL CORRECTION5 NIO-COLMS[ [)_CUTION ACCt, IRACY CR_IT O£TERN|NAT|GN ACCURACY
Ti_ -.7378 TRA-I.8_ TC3 -.1132 _ .3643 SGT 830.1 _ 449.5 SCw3 27.9 ST 345.4 SR 409.4 SS 337.5
RIX-I.O931 _WA ,497_ 1_3 -.0154 FAU .01242 _ -,0115 RRF .00_10 R1T -.6328 CRT .?011CRS .786_ CST .9901
FO( .37t05 FRA ._7 F(3 -.0451 65P 2230 _G_ 444.0 RZ_ ,0023 R|3 .6328 LSA 591.9 MSA 224.5 SSA 13.8
1.31_dl ll_A I._15 8C3 .I142 rdIP -59 $61 830.2 _C_ 449.5 TH_ I79.50 _LI 495.5 £L2 203.5 ALF 51.85
LAUNO4 0AT[ 0(_ 15 l_ FLJG/HT T|NE _2.00 ARRIVAL DATE F[0 25 1969
I,'_L|O_NTR|C r..._ZC 0|ST._q_K_ 14J .676
RL 147.23 LAL .00 _ 83.O9 VL IB.3J_ GAL Z_.a_4 AZL 88,25 HC.A 46.44 5144 90.46 ECC .68456 INC 3.7468 VI 30.259
RP 107.4# LAP 2.711_P 1_J.47 VP 3I.(_Z GAP -42.O_ AZ_ 87.42 7AL JCF).71 TAP 216.15 REd 28.53 APO 152.38 V2 35.259
RC 71.32/I GL 4.36 GP .53 ZN. 63.44 Z_P _.O| ITS |80.49 ZN[ I_,_ [T[ 189.54 ZAC 73.52 _TC 164.85 CLP 29.00
PLANIETOCENTR|C C_I_|C
C3 217.425 VI,4¢ 14.745 OLA 11,7_ RN. 1_.53 RdO _$7|.Z VI[L 18.405 PTH 3.04 VtAP 24.255 OPA -JI.01 RAP 341.22 ECC 4.5783
LNO4 AZMTH LI_J4 TINE k-I T|NE INJ L_T |NJ I.CNG JNJ RT ASC JNJ AZNTH JNJ T_M[ _ CST T|N INJ 2 LAT |NJ 2 LONG
gO.OO 5 _J 43 3119,36 -27,05 IO_,D4 _2,43 81,29 6 13 43 2519.4 -27.98 96.49
gO.OO ZO ZO 58 5016.31 23.0_ Zi_._ 271.43 73.09 21 44 34 4416.3 2_.52 212.92
100.OO 6 49 2 _37.78 -_,75 84,_ _2,72 81.43 7 _6 19 2"_37.8 -29.63 75.93
IOO.OO _1 34) _ 4773,11 24,_ _D"Z,23 _10,8_ 72,60 LP'Z _3 54 4173.1 2_.08 J94.42
110.00 8 10 45 2582.05 -33,2_3 65,_ _3,51 81.74 8 53 47 1982.0 -34.07 56.83
110.OO _ 31 8 4_01.81 zg,_ 187,63 _,_7 71.15 23 47 48 4001.6 26,21 179.61
DIFFER[NTIAL CQI_q[CTICN_ NIO-_._UIRS[ [_CUTION ACCURACY ORBIT OETERNINATZON _CCURAC¢
TO_ -.7_N_ TRA-I,_5_ TC3 -,1_ _4M .35_ $_T _N_.5 _ 454,4 _3 _0.3 ST 363.0 _ 414.3 55 353._
RO(-1.05_1RRA .4748 RC3 -.0172 FAU .01256 RRT -.0094 _ ,00_0 RTF -.6521 CRT .6997 CRS ,7872 (ST .9898
F0( .3747 FRA .7||7 F(3 -.0_00 85P 2_ _dB 9_l.I _3 ,O0_4 RI3 .65_| L$A 61_.2 NSA Z_O.6 $$A 14.0
BO_ I .Z_188 BRA 1._48 _C3 .1214 gSP -65 _1 8(FJ.5 SC_ 454.4 THA 179.61 ELI 508.7 EL2 211 .2 _Lr _0.36
LAUNCH DATE 0EC 15 1968 FLIGHT TIM[ 74.00 ARRIVAL DATE FEB 27 1969
HIELI(_ENTRI C CONIC
RL 147.23 LAL .(30
RiP 107.48 LAP Z.83
RC 69.241 GL 4.71
PLAN_ TOCENTR IC CONIC
C3 |98.313 VHL 14.082
LNO_ ATNTH LN_H T|M[
gO .O0 _ 19 6
gO.D0 _0 31 18
!00.00 6 46 53
i00.O0 21 46 12
I IO.OD 8 9 38
0ISTANCE 147.592
L_L 83.09 VL 18.988 6AL 19.65 AZL 86.29 HCA 49.69 SMA 92.02 ECC .65753 INC 3.7063 Vl 30,259
LOP 132.72 VP 32.054 GAP -40.16 AZP 87.60 ?&L 168.89 TAP 218.59 RCA 31.51 APO 152.53 v2 35.259
GP .54 ZAL 62.29 ZAP 27.50 ET5 180.68 ZAE 139.38 ETE 190.10 ZAC 75.20 ETC 165.06 CLP 27.49
OLd 12.52 RAL 17.50 R*O 6571.1 VEL 17.878 PTH 3.00 VHP 23.311DPA -I0.34 RAP 342.86 ECC 4.2637
L-I TIME |NJ LAT INJ LON_ INJ RT AS_ INJ AZMTH _NJ TIM[ PO CST T_N |NJ 2 LAT |NJ 2 LONG
3131.34 -26.92 105,89 ZSZ,_ 80.88 6 1! 17 2531.3 -27.91 97.36
4976.48 22.Z4 Z18.04 271.22 72.01 21 54 14 4376.5 19.58 210.38
_848._4 -28.64 85.38 Z82.99 81,O4 7 34 21 L_248.2 -29.58 76.70
4734.81 23.89 199,68 270.6_ 71.48 23 5 7 4134.8 21.14 191.97
2580.27 -33.22 _.53 283.81 81,42 8 52 4'8 i989.3 -34.05 57.39
3966.5 25.27 177.32
ORBIT 0E?£RMIN_TZON ACCURACY
110.[30 22 39 56 4566.55 28.26 185.21 _._2 69.92 23 56 2
DIFFERENT|AL CORRI[CTIONS MID-COURSI[ EXECUTION ACCURACY
TOIE -.7404 TRA-1.8751 TC3 -.1273 OAU ._413 _T 911.I _ 458,7 563 32.8
R0_-1.0192 _A .4319 RC3 -.0193 FAU .01271 RRT o,00_ RRF .0037 RTF -.6707
rO[ ,3894 rRA .7372 re3 -.0555 8SP 2487 _ 1020.0 _3 ,0024 R13 .6707
8C_ 1.2598 BRA 1.9_1_ 8C3 ,12_7 F_P -72 SGI 911.1 _ 458,6 THA 179,74
LAUNCH DATE DEC 15 1968 FLIGHT TINE 76.00
I-_LIOC[NTRIC CONIC OZ$TANC_ I_3,_0J
RL 147.23 LAL .OO LCL 83.09 VL 19.614 6AL 18.79 AZL _6.33 _ 52,94 SRA 93.59 ECC .63102
RP 107.48 LAP 2.93 LOP 135.97 VP 32.427 _AP -3_._3 AZP 87.79 TAL I6_,10 TAP L_ZI.04 RCA 34.53
RC 67.184 GL 5.07 GP .56 ZAL 61.20 ZAP L_.OI ETS 180.89 ZA_ 139.90 £TE Ig0.69 ZAC ?6.90
PLANI[TOC_NTRIC CONIC
C3 IaO._S4 V_ 13.452 OLd 13.27 RAL 18.41R_O 65t'0.9 VE_ 17.386 PTH 2._ VHP22.4010PA -9.66
LNCH A2"I4TH LNC.H TIME Lol TIME |NJ I._T _NJ I.CNG INJ RT AS( INJ AZNTH _NJ TIME PO CST TIN
gO.OO 5 16 15 3142.55 -2_.80 1_,_ _82.81 80,50 6 8 37 2542.6
gO,OO 20 41 _1_ 4936.05 21.37 215,40 2"/'0.95 "/0.97 22 3 42 4336.1
100.00 6 44 31 2857.89 -28.33 tN_.07 2_3.13 80.69 7 32 9 2257.9
1(30.00 21 55 31 4693,95 _,03 197,1_ L_/0,3_ ?0,39 23 14 7 4096,0
110,00 B 8 20 75_5.C_ o33.15 67.0_ 283._ 81,14 8 51 35 1993.6
110.OO 22 48 32 4530.98 _T.41 J8_.80 _.51 68,73 24 4 3 3931,0
OIFFERIENTIAL CORRIECTION$ NI0-_ EXECUTION ACCURACY
TO( -.7402 TRA-J.8818 TC3 -.1339 _U .3L_O _GT 952._ SGR 4(_.2 $63 35.5
ROE -.9823 RRA .4ZgO RC3 -,0215 FAU .OIL:_jlO _ -.0044 RRf" ,0011 RTF -.6887
FOE .4043 FRA .7r_.8 rC3 -,O617 BSP 2_74 _ IO58,7 R_3 .0OL:_ RI3 .6887
_OE I._ BRA 1.9301BC3 .13fl6 F_ -79 $61 952.5 562 462.2 THA 179.84
ST 381.9 SR 418.5 SS 369.3
(RT .6989 CRS .?882 CST .9895
LSA 633.4 NSA 236.5 SSA 14.2
ELI 522.6 EL2 218.7 ALF 48.74
ARRIVAL DATE MAR I 1969
INC 3.6695 Vl 30.259
APO 152.65 V2 35.258
ET( 165.26 CLP 26.01
RAP 344.51ECC 3.9782








ST 400.7 _R 422.2 SS 385.7
CRT .6977 CR$ .7893 CST .9892
LSA 654.8 MSA 241.9 5SA 14.4
[kl 536.4 EL2 225.9 ALF 47,14
553
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-691
LAUNCH DATE DEC 15 1968
HEL|OCENTRIC (CNI(
RL 147.23 LAL .00
lip 107.411 LAP 3,02
RE: 6S.139 GL 5.44
PLANE TO(:ENTRIC CONIC
¢3 165.204 _ 12.853
L.NCH AZlNTH LNCht TINE
90,00 5 13 9
90.00 20 51 24
I00.00 6 41 53
|DO.DO 22 5 19
II0.00 B 6 49
110.0(3 22 56 54
FLIGHT TIN[ 78.0(] ARRIVAL CATE MAR 3 J969
DISTANCE 159.699
LOL 83.09 VL 20.200 GAL 17.97 AZL 86.36 PICA
LOP 139.22 VP "32.784 GAP -_6.59 AZP 87.97 TAL
GP .58 ZAL 60,16 ZAP 24.54 lrTS 18l .12 ZAIE:
fl6,19 SHA 95.16 ECC .60514 INC 3.6357 VI 30.259
167.32 TAP 223.51RCA 37.57 kPO 152.74 V2 35.257
140.53 ETE 191.33 ZAC 78.62 ETC 165.45 CLP _4.53
OLA 14.02 RAL 19.28 RAO 6570.8 VEL 16.927 PTH 2.92 VHP 21.521DPA -8.97 RAP 346,16 ECC 3.7188
L-I TIIqE INJ LAT INJ LONG INJ RT ASC INJ A_ATH INJ TIN[ PO CST TIN I'NJ 2 LAT INJ 2 LONG
3153.04 -26,68 |07.43 _2.82 80.15 6 5 42 2553.0 -27.77 98.93
4895.00 20.43 212.75 270.62 69.96 22 12 59 4295.0 17.52 205.29
2866.76 -28_43 86.71 283.16 80.36 7 29 42 2266.8 -29.47 78.06
4656.51 22.10 194.36 _9,96 69.35 23 22 55 4056.5 19.09 187.05
2601.14 -33,09 67.44 284.06 80.90 8 50 I0 2001.1 -34.00 58.31
4494.90 26.49 IB0._3 268.06 67.57 24 IJ 49 3894.9 23.22 172.77
CR61T DETERMINATION ACCURACY




ROE -.9456 RRA o40G)
FDE .4L_O IrRA .7893
1.2027 BRA 1.9337
I.AUNO4 DATE DEC 15 1968
PIEL IOCENTRIC CONIC
RL 147.23 LAL .00
RP 107.49 LAP 3.10
RC 63.173 GL 5.82
PLANE TO(_IrNTR ZC COLIC
C3 150.872 VHL 12.L_B3
LNO4 A2'I4TH LNO4 TIME
gO.O0 5 9 49
gO.D0 21 J 11
IDO._ 6 39 6
ID0.D0 22 14 33
1 I0.00 8 5 5
110.00 23 5 5
OlrFERIENTIAL CORR[CTZCNS NiO-COJR_IIE EXECUTION ACCURACY
TOE -.7432 TRA'I.BgO5 TC3"-.1409 BAU .3157 SGT 997.7 _ 465.] ._3 38.4
RC3 -.0238 FAU .01310 RRT -.0007 _ -.00_0 RT_" -,7058 CRT .6976 CR$ .7906
FC3 -,0686 BSP 2799 _ 1100.8 _5 .01_7 R13 .7058 LSA 677,9 NSA 246.9
_3 .1429 FSP -86 SGI 997,7 _ 465.1 THA 179.98 ELI 55].7 EL2 232.8
FLJGPIT TINE 80.00 ARRIVAL 0ATE MAR 5 1969
Df$TAN(E |65.878
LOt. 85.09 VL 20.748 GAL 17.|8 42'i. I_.40 PICA 59.45 _44 96.71 [CC .57993 INC 3.6044 Vl ]0.259
LOP 142.47 VP 33422 GAP -34.F4 421 = 88.17 7/g. 166.56 TAP 2_.00 RC4 40.63 APO 152.80 V2 35.254
GP .60 24L 59.18 ZAP 23.09 ETS 181.36 7A_E 141.27 [T£ |92.02 ZAC 80.35 ETC 165.62 CLP 23.08
DLA |4.7_ RAL 20.00 RA0 6570.6 _L |6,4_ PTH 2.87 VHP 20.671 DPA -8.26 RAP 347.83 ECC 3.4830
L-[ TJN_ INJ LAT INJ _ ;NJ RT 4_1_ [NJ AZNTH _NJ TINE PO CST TIN INJ 2 LAT INJ 2 LC_G
3162.85 -26,_6 108.J3 _2.72 79,82 6 2 31 2562.9 -27.70 99.64
4853,2B 19.44 210.10 270._5 69.00 22 22 4 4253.5 16,41 202.73
2_74.91 -_.34 _7._0 _.07 eO.07 7 27 1 22i4.9 -29.42 78.66
4616.46 21.IZ 191._J _.55 68.34 23 31 31 4016.5 17.99 184,59
2_d35.84 -33.04 67,80 284.00 80.70 8 48 31 2005.8 -33.97 58.68
4458.29 25.52 I"77.99 2137.55 66.45 24 J9 23 3858.5 22.11 170.50
OIFFERIENTIAL CORR_(T|()AS NIO-CCURS[ E_CUTICN ACCURACY ORBIT DETERNINATION ACCURACY
TOE -.7438 TRA-1.89_8 TC3 -.1472 gAU ,3016 _GT 104_.7 SGR 467.2 _63 41,6 ST 442.4 _R 427,7 55 420.2
ROE -.9091 RRA ._h_37 RE3 -.0264 FAU .01333 RRT .00_7 Rl_ -.0055 R1T" -.7_24 CRT .6972 ORS .7920 CST .9886
FOE .4361 FRA .8160 FC_ -.0i65 BSP 2992 SG_ |142.6 RZ3 ",0_)_1 R13 -.7224 LSA 701.2 MSA 251 .5 554 14.8
BOtE 1.!746 _IRA 1.9542 BC3 ,1495 FSP -95 S_1 1042.7 SG2 467._ THA .09 ELJ 566.9 EL2 239.3 ALF 43.61
LAUNCH DATE 0E_ 15 1968 FLIGHT Tilt( 82.00 _RRIV_L D_TE HAR 7 1969
HELIOCENTRIC CC_IIC DISTANCE 172.134
RL 147.23 L_L .00 LOL 83.09 VL 21 ,262 GAL 16.42 AZL 86.42 H(A 62.68 SNA 98.26 £CC ,55545 INC 5.5752 VI ]0.259
RP 107.50 LAP 3.iB. L_ j45,72 vp _3.443 GAP -33,36 AZP 88.36 fAL i65._3 TAP 228.51 RCA 43,68 APO 152.83 v2 35.25l
RE 61.231GL 6,22 GP .62 ?AL 58,27 ZAP 2|,65 ETS 181,63 7AE 142.14 ETE 192.76 ZkC 82,09 ETC 165,78 CLP 21.64
PLANETO_ENTRI( CONIC
C3 137.834 VHL IJ.740 0L_
LNCH _7MTH LNCH TIN[ L-I TINE
9(3.00 5 6 12 3172.04
91].00 21 10 48 4810.87
100.OO 6 36 1 2882,37
1130.00 22 23 40 4575.78
l|O.00 8 3 9 2609.78
110.00 23 13 2 4421.13
OIFFER_NTIkL CORR[CTION$
TDE -.7473 TRA-I.9025
ROE -.8728 RR4 .3613
rOE .4531 rRA .BA36
BOE 1.1490 BRA 1.9:_5
20.84 RAD 6570.5 VEL 16.O99 PTH 2.83 VHP 19.849 DPA -7.53 RAP 349.50 ECC 3,2684
[NJ LAT [NJ LONG |NJ RT ASC INJ AZNTH INJ TINE PO CST TZH ZNJ 2 LAT _NJ 2 LONG
-26.45 108.78 282.50 79.51 5 59 4 2572.0 -27.63 JOO,3J
18.38 207.43 269.82 68.07 22 30 59 4210,9 15.25 200,16
-2_.2_ 87.84 28_.B7 79.80 7 24 4 2282.4 -29.37 79.2]
.20.07 189,42 269.09 67.37 25 39 56 3975,8 16.83 182.12
-33.00 68.09 283.83 80.52 8 46 38 2009.8 -33.95 58.99
24,49 175._O 267,00 65,57 24 26 43 _21.1 20.96 168.23
NIO-COURSE E_EEUTION ACCURAC_ ORBIT DETERNINATION ACCURAC_
S(,T 1091.6 S_R 468.6 SG3 45.0 ST 465.5 SR 429.5 SS 438.4
RRT .0074 /_c -.0096 RTI r -.738] CRT .6978 CRS .7937 CST .9884
S_ 1187.9 R23 -.00_0 R13 -.7381 LSA 726.5 _SA 255.5 SSA 15,0
_1 1091.6 _62 AC_,6 THA .22 £LI 583.9 EL2 245.2 ALF 41.71
15.47 RAL
TC3 -.1538 BALI .2884
RE3 -.O291FAU .01359
rE3 -,_53 BS o 5129
8C3 .1565 FSP -104
LAUNOa 0ATE DEC 15 1968 FLIC_T TINE 84.00 ARf_IV'AL DATE MAR 9 1969
HELIOCENTRIC CONIC DISTANCE 178.459
RL 147.23 LAL .DO LOL 83.09 VL 21.745 GAL 15._) _2'L 86.45 HCA 65.93 SNA 99.7B £CC .53175 INC 3.5476 VJ 30.259
RP 107.51 LAP 3.24 LOP 148.96 VP 55.747 GAP -31.B5 427 ti8.55 TAL |65.12 TAP 231.05 RCA 46,72 APO 152.84 V2 35.248
RC 59,338 GL 6.65 GP ,65 ZAL 57,41 2AP 20,22 [TS |81,93 7_ 145,12 ETE 193,57 ZAC 83,85 ETC 165,93 CLP 20.21
PLAN_TOCENTRIC CONIC
C3 125.966 VNL 11,223 DLA 16.18 RAL _1.54 RAO 6570.5 VI[L 15.726 PTH 2.79 VHP 19.054 DPA -6.79 RAP 351.17 ECC 3.0731
LNCH A_MTH LNCH TII_ L-] T_NE INJ LAT |NJ LONG INJ RT 4SC INJ AZMTH INJ T_IA_ PO CST TIM INJ 2 LAT INJ 2 LONG
90.DO 5 2 18 3180,68 -_.34 109._k_ 282.17 79.22 5 55 19 2580.7 -27.57 100.93
90.00 21 20 17 4767.75 17.26 204,76 _9,34 67,20 2_ 59 45 4167,7 14.03 197.58
IOO.DO 6 52 AI 2889.20 -2B.17 88,33 2tt2,36 79.55 7 20 51 2289.2 -29,32 79,72
1DO.DO 22 32 35 4534,44 18.97 186.84 268._8 66.46 23 48 10 3934.{ 15.62 179.65
lID.DO 8 0 _8 2612._ -52.96 _8.34 283.54 _0._8 8 44 31 2013.0 -33.94 59.23
IJO.DO 25 20 47 4:_k_3.43 23,d0 175,22 16_.40 64.34 24 33 51 5783,4 19.75 165,98
DIFFERIENTIAL CCRf_CTIONS N_O-COUR_ E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.7489 TRA-I.90_6 TC3 -.1593 BAU .2737 SGT 1140.Z _ 4_,2 _63 48.7 ST 488.5 SR 430.6 55 457.2
-.8368 RRA .3_J_ RE3 -,03_0 FAU .013_9 _T .0120 1_ r -.DiAl RTF -.7533 CRT .6984 CRS .7956 CST .9882
FOE ,4708 FRA .8717 rE3 -,0954 B_P 3528 SGB 1233.0 _3 -,0033 R13 -.753_ LSA 752.2 NSA 258.9 SSA 15.1
BOE 1.1230 _R_ 1.9356 BC3 .1625 _SP °115 SGJ 1140.3 SG2 469.2 TH_ ,34 ELI 601.1 EL2 250,5 _LF 39.87
55A
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-691
LAUNCH OAT[ DIsC 15 19(,8 rLIC_4T TII,_ 86.0(_ ARRIVAL OAT[ MAR 11 1969
HELIOCENTRIC CONIC OI$TANCE 184.848
RL 147.23 LAL .DO LOL 83.09 VL 22.192 GAL 14.99 AZL 86.48 H_A 69.17 SNA
RP 107.56 LAP 3.29 LCP 152.23 VP 34.034 GAP -30,40 A?P 88.75 TAL 164.43 TAP
RC 57,5OI GL 7,05 GP .68 ZAL 56.61 ZAP JB.8I ITS 182.26 7AE 144.23 ETE
PLANE TO(ENTR] C CONIC








LNCH TTNE L-| TINE JNJ LIT [NJ LONG
4 58 7 3188.84 -26.2A 109.96
21 29 _k_ 4723.86 16.D9 Z02.08
6 29 5 2895.48 -28.09 68.78
L_Z 41 21 4492.45 17.81 I84.17
7 58 34 2615.50 -32.93 68.53
73, 28 21 4345.19 L_2.25 170.84
O|rFERENTIAL CCRRECTIONS N|D-COUR_ E_ECUTION ACCUR/JO'
TO( -.7509 TRAol.9074 TC3 -.1643 BAU .2_6 .%T I1gO,7 .%R 4_,1 .%3 52,8
RCE -.BO13 RRA .3173 RC3 -.035J FALl .014_'_ RRT .017_ mF' -.0193 RTF -.7678
FO_ .4894 FRA .9005 FC3 o. IO69 B,_ 3529 _ 1179.8 RZ3 -,O036 RJ3 7.7678
IE)E 1.O981 BRA 1.9336 _'3 .1680 Ir_lp -126 .%1 1190.7 .%_ 4_,0 THA .46
101.29 ECC .50885 IN( 3.5214 vl 30.259
233.61 RCA 49.75 APO 152.83 V2 35.243
194.45 ZAC 85.61 ETC 166.06 CLP 18.79
18.285 DPA °6.04
JNJ RT k,_ INJ A2'NTH INJ TIN( PO CSr TIM
261.73 78.95 5 51 15 2588.B
268.82 66.38 22 48 22 4123.9
282.13 79.33 7 17 20 2295.5
2T_b.02 65.59 23 56 13 3892.5
263.14 B0.27 B 42 9 2015.5
265.76 63.35 24 40 46 5745.2
RAP 352.85 ECC 2.8952








ST 512.6 SR 431.1 55 476.7
CRT .6995 CRS .7977 CST .9879
L:3A 779,2 NSA 261,7 55A 15.2
ELl 619.3 EL2 255.0 ALF 38.D1
LAUNCH DATE DEC 15 1968 FLIGHT TZNE 88.00 kRRIVAL DATE NAR 13 1969
HELI_ENTRIC CONIC
RL 1A7.23 LAL .00
RP 107.54 LAP 3.33
RC 55.726 GL 7,48
PLANETC('ENTRIC CONIC
C3 103.317 VHt. lO._
LNCH ATMTH INCH T_NE
¢O.OO A 53 36
gO.DO 21 38 5J
100.(30 6 25 11
1OO.00 22 49 57
110.{30 7 55 35
110.00 23 35 43
DIFFERENT|AL CCIRffi[CTIO, Lq
TC_ -.7531 TRA-J.9076 TC3 -.1_!5 IBAU .24_
-.7_2 _A .Z_9 RC3 ".OM3 FAU .0J460
F01[ .3090 FRA .9303 ¥C3 -.IL_0 8_'P 3737
1.0744 8RA 1.9304 BC3 .1728 FSP -139
OZSTM_'E 191.296
LCL 83.0_ VL _.613 GAL 14.3_ AZL 86,_0 H_ 72.42 _ 10"4.77 ECC .48677
L_P 155.48 VP 34.30_ GAP -19.0_ AZP _8._1 TAL 163.78 TAP 23_.20 RCA 52.74
GP .71 7AL 53.87 ZAP 17.40 ETS |8Z,64 2AI[ 143.48 ETE 195.42 ZAC 87.39
INC 3.4963 vJ 30.259
_PO 152.79 V2 35.238
ET( 166.18 CLP 17.38
OLA 17.57 RAL Z_.77 P-AO 6570.0 _[L |5.055 PTH 2.71 VHP 17._41 OPA -5.27 RAP 354.53 ECC 2.7332
L-I T[I,I_ |NJ I.AT JNJ LCNG JNJ RT A_K_ JNJ AZMTH ]NJ T_N[ PO CST T]M JNJ 2 CAT INJ 2 LC_NG
319_.61 -26.14 110.51 _1.18 78.70 5 46 53 25_.6 -27.43 102.08
4679.23 14.8_ I_D,_) L_/I.Z3 65.61 2"Z 56 50 4079.2 11.44 192.37
L_301.26 -ZB.OZ 8_.19 28|,39 79.12 7 13 32 2301.3 -29.23 80.60
4449.80 16.59 181,6_ ZGT,4_ 64.77 24 4 7 3649.8 13.05 174.68
2617.40 -_.91 M.67 Z_.63 80.19 8 39 32 2017.4 -33.91 59.58
4_06.43 2l.Off 168.4_ 265.08 62.42 24 47 29 3706.4 17.19 161 .4B
N|0-COUR_[ EXECUTJCN ACCURACY ORBIT DETERNINATICIN ACCURACY
.%T 1242.6 _ 46/I.2 .%3 57.2 S7 537.8 S_ 430.9 SS 497.0
RRT ._31 _ -.O2_1RTF -.7816 CRT .7010 CRS .8000 CST ,9877
t31_.0 R_J -.0040 RI3 -.7816 LSA 807.5 NSA 263.8 SSA 15.4
.%1 1242.8 .%2 4_.0 THA .58 EL1 638.7 EL2 258.7 ALF 36.16
LAUNCH OATE 0EC 15 1968 FLIGHT T|14£ _0.00 ARRIVAL DATE HAR 15 _969
EL IOCENTR|C C(_IC
RL 147.23 LAL .OO
RP IO7.56 LAP 3.36
RC 54.021 GL 7.93
PLAN_TO_ENTRIC CCI'AIC
C3 96.352 VHL 9.816
LNC.)H AZMTH LNCH TINE
gO.O0 A 48 45
90.00 21 47
100.00 6 20 59
IOO.OO 22 58 25
110.[30 7 53 0
110.00 23 42 53
DIFFERENTIAL _CTJCI_
TDIE -.755_ TRA-I._ TC3 -.1717 _AU ,LP'Z76
RO_ -.7316 RRA .2749 RC3 -.0417 FAU .01_01
FOE .5299 FRA ,9611 FC_ -.|349 8SP 3952
BOg 1.0519 8RA 1.9"_ BC3 .1767 FSP -152
0ISTANCE 197.797
LOL 83.09 VL 23,008 G*L 13.67 ATL 86.53 HCA 75.66 SNA 104.22 ECC .46553 ]NC 3.4721 VJ 30.259
LOP 158.72 VP 34.559 GAP -27.69 ATP 89.14 TAL 163.16 TAP 2_8,82 RCA 55,70 APO 152.74 V2 35.232
GP .74 7AL 55,19 7AP 16.00 ETS 183.08 7AE 146.86 ETE 196.50 ZAC 89.16 ETC J66.28 CLP 15.98
DLA 18.26 RAL 23.51 RAO 6569.9 VEL 14.754 PTH 2.67 VHP 16,820 OPA -4.50 RAP 356,20 ECC 2.5857
L-_ TIIA_ |NJ LAT INJ LONG INJ RT AS,C INJ AT'NTH INJ TIME PC) CST T_M INJ 2 LAT INJ 2 LONG
3_4.08 -26.04 111.03 280.52 78.45 5 42 9 2604,1 -27.37 102.61
4633.83 13.56 196._ 267.64 64.90 23 5 11 4033.8 IO.06 189.74
2906.64 -27.95 89,58 280,94 78_93 7 9 26 2306.6 -29.19 81.O0
4406,50 15.31 179.10 166.77 64,01 24 11 51 3_O6.5 11.70 172.18
2618.74 -32.90 68.77 282,00 B0.13 8 36 39 2018.7 -33.91 59.68
4267.17 19.79 166.12 264.36 61.54 24 54 0 3667.2 15.84 159.23
MI0-COURS_ EXECUTION ACCURACY CR_IT DETERMINATION ACCURACY
.%T 1296.6 .%R 466.5 .%3 62.0 ST 564.2 SR 430.1 SS 518.2
RRT .0'29_ _ -.0316 RI"F" -,7948 CRT .7032 CRS .B027 CfiT .9976
.%e 1378.0 /_3 -,0044 RI_ -.7948 LS_ 837.3 MSA 265.3 5SA 15.5
8(,1 |L_J6.7 _ 41_.3 THA .71 ELI 659.4 EL2 261.6 ALF 34.33
LAUNCH DATE DEC 15 J_68 FLIGHT TJNE _'_.00 ARRIVAL 0ATE MAR 17 1969
HELIOCENTRIC CONIC 0[ST_ _04.346
RL 147.23 LAL .0(3 LOL 83.09 VL 23.376 GAL 13.05 AZl. 86.35 _ 78.90 SNA
RP 107.58 LAP 5.38 LOP 161.97 VP 34.799 GAP -26,4| A_P 89._4 TAL 162.56 TAP
RC 52.393 GL 8.39 GP .78 ZAL 54,57 ZAP 14.61ET$ 183.38 Z_E: 148.38 ETE
PLANETOC_NTRIC CONIC
C3 88.189 _t. 9.391 DLA 18.93 RAL 23.79 R_ 631_J.7 VlEL 14.47_ PTH 2.63 VHP 16.123 DPA
LNCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ _ |NJ RT AS_ _NJ A_ATH INJ TIME
90.00 4 43 33 3211.36 -25,94 111.54 279.7_ 78,22 5 37 4
90.OO 21 56 59 4587.67 12.21 193.96 166.99 64.25 23 13 27
100.00 6 16 29 2911.70 -27.88 89.94 2_0._0 78.75 7 5 O
100.OO 23 6 45 4362,56 13.99 176.51 _.09 63.31 24 19 27
110.00 7 49 5I 2619.58 -32.B9 68.84 2_1.18 80.10 8 33 30
II0.00 23 49 52 4L_'ZT.44 18.48 163,78 265._0 60.72 25 0 19
DIFFERENTIAL C_CTJCIN_ N|D-_SiE E_CUT_CIN ACCURACY
TOE -.7615 TRA-I .gO58 TC3 -.1751B, IU .2132 .%T 1354,7 SGR 464.1 .%3 67.2
ROE -.6977 RRA .2543 RC3 -.0453 FAU .01546 RRT .0363 /_F -.0392 RTF -,8069
FD£ .5526 FRA .9934 FC3 -.1518 BSP 4107 _ 1452.0 R_3 -.0042 R]3 -,8069
BDE 1.0328 BRA 1.9227 BC5 .1_O9 F_ ° -167 .%1 1354.8 .%2 463.7 THA .Bfl
105.64 ECC .44515 IN( 3.4486 Vl 30.259
241".47 RCA 58.61APO 152.66 V2 35.226
197.71 7AC 90.94 ETC 166.36 CLP 14.59
-5.7| RAP 357.88 £CC 2.4514








ST 593.3 SR 428.5 SS 540.7
CRT .7067 CR$ .8057 CST .9876
LSA 870,1MSA 265.9 SSA 15.6
ELI 682.8 EL2 263.5 ALF 32.45
555
JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 4. 1968-69
LAUNCPe OJTE 02( 15 t968
HCL IO(_'NTRIC CONIC
RL |47.23 LAL ,00
RP 107.60 LAP 3.39
RC 50.852 GL 8.86
PLAN[ TOCENTRI( iONIC
(3 80.754 VHL 8.966
LNCH AZMTH LNCH TIE
90.OO 4 37 58
90.00 22 5 56
J00.00 6 J1 5_
100,00 25 |4 57
II0.00 7 46 2§
IlO.DO 0 0 35
FLI_IT TIN[ 94.00 ARRIVAL 0AT£ MAR 19 t969
01 STANCE ;?.]0.938
LOt. 85.09 VL 25.721 GAL 12.46 AZL 86.57 HCA
LOP 165.22 VP 3_,025 GAP o25.19 AZP 89.55 TAL
GP ,82 7AL 54.01 ZAP ]3.22 ETS 184.19 ZkE
82.14 SI4k 107.02 £CE .42562 INC 3,4256 v] 30.259
|62.01 TAP 244.]5 REA 61.47 4PO 152.57 V2 35.2t9
150.05 ETE 199.08 ZAC 92.72 ETC 166.42 CLP 13.|9
0LA ]9.60 RAL 24,21 RA0 6569.6 VEL IA.216 PTH 2.59 VHP 15.448 0PA -2.92 RAP 359.55 EE( 2.3290
L-I TIME IN! LAT |NJ LONG IN! RT A_ IN! A_ITH IN! TI14£ PO (ST TIN IN! 2 LAT IN! Z LONG
5218,57 -25.85 11;._.04 278.89 7"/.98 5 31 37 2618,6 -27.25 103.65
4540,75 10.80 lgl.R3 266.30 65.67 23 2] 56 3940.7 7.18 J84.42
2916.54 -_7.81 gO,Z8 279.35 78.58 7 0 ]5 25]6.5 -29.J1 81.72
4318.00 12.61 173._iY_ 265.37 62.67 24 26 55 3?]8.0 8,85 167.15
2620.01 o32.88 _._17 280.45 80.08 B 30 5 2020.0 -55.go 59.78
4J87.29 17.13 161.46 _62.81 59._ ] l0 25 5587.3 15.01 154.77
NI0-(.OJRS[ EX[GJTION ACCURACY ORBIT 0ETERMINATION ACCURACY
ST 622.3 SR 426.3 SS 564.Z
CRT .7101 CRS .8091 CST .9876
LSA _103.5 M$A 265.9 SSA J5.8
ELI 706.4 EL_ 264.4 ALF 50.70
OIIrF'E_ENT IAL _C T IONL_
TO£ -.7653 TRA-I .9015 TC3 -.1762 8AU .]974
ROE -.6645 RRA .2343 RC5 -.0489 rAu .01597
rOE .5765 rRA i ,0267 I=(3 -.17|2 8SP 4]LP2
00E 1,0155 0RA I .9157 _3 ,1828 Ir_W -J83
LAUNO4 OAT£ OEC 15 1968
H[L I(XENTRIC CONIC
RL 147,25 LAL ,00
107.62 LAP 5,39
RC 49.405 GL 9.34
PLANE T_ENTRI ( CONIC
C3 73.984 VHL 8.G0|
LN_ A2'MTH L.NO_ TIN[
90.00 A 32 O
90.OO 22 14 49
JDO.O0 6 6 27
1DO,DO 23 25 3
!10.00 7 42 A3
liO.00 0 7 12
0 IFFERENTI AL COi_( TICNS
TOE -.7695 TRA-1.8948 TC3-.J757 8AU .JSIA
ROE -.6519 RRA ,2147 RC3 -.0526 FkU .01654
roe .6023 rRA I .0614 F(3 -.J936 8SP 4544
B0E .9958 8RA ] .90(_ 0(5 .1834 F*_ -21:)J
SGT 1412.2 _K_ 490.8 SG5 ?2.9
.0469 RRF -.O476 RIT -.8188
I489.4 R23 -.0046 R13 -.8188
SGi 1412.3 SGt, 460.2 THA .98
FL|_T TINE 96,00 ARRIVAL 0ATE: liAR 2t ]969
DISTANCE Z| 7.567
LOL 85.09 _ 24.043 GAL 11.88 421. 86.60 HGA
LCP J68.47 VP 35.236 GAP -24.0| JLZP 89.73 TAt.
GP ,$6 Z_4. 55.51 ZAP 11.83 I[T$ J84.93 Z_
85.38 SNA 108.57 £CC .40694 IN(: 3.4050 V! 30.259
J6].49 TAP 246.87 RCA 64.27 APO 152.46 V2 35.?1!
tSJ.85 ETIr 200.67 7AC 94.50 FTC 166,47 CLP !1.80
OLA 20.25 RA4. 24.57 RN3 6_.4 VEL 13.976 PTH 2.55 _P J4.795 0PA -2.13 RAP I .22 EC( 2.2!76
k-! TZNE |NJ I.AT |NJ _ |NJ RT A_ JNJ A2_4TH _NJ T_I4E PO (ST T|M _NJ _r LAT |NJ 2 LONG
5225.82 -25.73 112._5 _77.95 77,75 5 25 46 2625.6 -27.16 J04.!7
4493.04 9.35 J_18,48 L=65.55 63.15 23 29 42 3895,0 5,67 181.73
2g'Zl .25 -27.7_ gO._ 278.40 78.4_ 6 55 8 2321.2 -29.07 82,06
4_72.85 II.18 171.33 264.62 62.10 24 54 J6 _672.B 7.36 ?.64.62
L_O.08 -_._8 _.87 _79._3 80.06 8 26 23 2020,1 -33,90 59.79
4J46.78 |5,74 J59.14 _J.99 59.26 J J6 19 3546.8 J?..54 152.5.5
N|Oo_CURSI[ E_ECUTION ACCURACY ORBIT OETERNIN_TION ACCURACY
_T 1471,1 _ 4_.8 S_5 79.2 ST 652._ SR 425.4 SS 588.8
RRT .0566 RRF -.0570 RIT -.85OO CRT ,7143 CRS .8127 CST .9876
1540.4 R_3 o.0050 R15 -.83OO LSA 938.7 N$A 265.0 SSA 15.9
_;l 1471,3 _Z 4_.0 THA 1.]l ELI 731.6 EL2 264.3 ALF 29.O1
ARRIVAL DATE MAR 23 J969
]09.67 £CC .589Jl INC 3.3806 VJ _0.Z59
249.62 RC4 67.00 APO !52.54 V2 35.202
202.52 7AC 96.21ETC J66.50 CLP !0.40
LAUNCH 0_TE 0EC ]5 1968 fLIGHT TIME 98.00
HELIC(ENTRI( CONIC 01STANCE 224.729
RL 147.23 LAL ,00 LOL 8_.09 VL 24.544 GAL 11,33 AZL 86,62 P_A 88.6_ _144
Rip J07.65 LAP 3.38 LOP 171.7| vP 55,454 GAP o2_.88 AZP 69.92 TAL |6].00 TAP
RE 48.064 GL 9,84 GP .91 ?AL _5.07 _AP 10,44 [T$ ]65.86 _A[ |55.80 [T[
PLAM[TOCENTR:C CONIC
C3 61.822 VHL 8.235 _LA 20.90 RAL 24.88 RAO 656_.5 VEL 13.754 PTH 2.51 VHP 14.165 0P_ -].52 RAP 2.87 ECC Z.JJ6Z
LNCH ATMTH LNCH TIt4[ L-I Tjt_ IN! LAT ZNJ LONG |NJ RT _,_ IN! A2_4TH IN! TII4_ PO CST TIN IN! 2 L_T |NJ _ LONG
_0.00 4 25 36 3235.27 -25.62 113,01 276.87 77.5| 5 J9 29 2653.5 -27.09 I04.7!
90.OO 22 23 40 4444.59 7.85 ]85.71 264,85 62.71 23 37 45 3844.6 4.13 !79.01
10_.00 6 0 55 2925.94 -27.69 go.95 277.37 78.25 6 49 40 _,9 -29.02 8z.4]
100.00 25 31 3 4227.!4 9.72 168.75 263.85 6],59 24 41 3(] 36_?.1 5.85 J62.08
II0.DO 7 38 44 2619.88 -52.88 68.86 278.52 80.08 8 LP2 24 2019.9 -33.90 59.77
l!0.OO 0 13 _ 4105.97 14._O |56.85 _J,14 56.62 I 22 4 5506.0 10.O4 J50.34
01rFERENTIAL CCRR_CTION$ NI0-COURSI[ [XlECUTZCN ACCURACY OReIT O£TERNINATION 4CCURACY
TOE -.7742 TRA-?..88_4 TC5 -.1755 OAU .1654 _T |_3|,4 _ 451,9 S_5 _6.0 ST 6_4.0 SR 4!9.9 SS 614.8
R0£ -.6002 RRA .1957 RC5 -.0564 FAU .017J8 RRT .067_ RRr -.0675 RTF" -.8406 CRT .719! CRS .8167 CST .9876
rO£ .630! _RA 1.0977 FC5 -.219_ 8SP 4767 S_ J5_6.7 1_3 -.0054 R|5 -.8406 LSA 975,9 _SA 263.5 SSA 15.9
BOE .9796 _A ! ,8965 8C5 .J824 FSP -2"_1 SG1 153] ._ ,_,92 4_0.8 THA 1.25 ELI 758.2 EL2 265.Z ALF 27.39
LAUNCH DATE 0EC 15 1968 FLIGPIT Till[ 100.00 ARriVAL 04TE MAR 25 !969
/-_L_OCENTRIC CONIC 0]STANC[ 250.919
RL |47.23 LAL .00 LCL 83.09 VL 24.625 GAL IO.80 AZL 86.64 _ 91.86 _44 110.95 £CC ,57211 IN(:: 5.3583 vj 3o._59
252.4] RCA 69.65 4P0 J52.2] vz 35.194
204.72 _AC 98.0_ ETC J66,5J CLP 9,00
RP 107.68 LAP 5.345 LOP !74.95 VP 35.619 GAP -21.78 _2_ g0.11 TAL 1£0.56 TAP
RC 46.839 GL !0.55 GP .96 7AL 52.69 Z4P 9.05 ETS |87.08 ZA_ 155.81ETE
PLANET(_.ENTRIC CONIC
C5 62.215 VHL 7._88 OLA 2]._4 RAL 25.15 RAO 6_,2 VIEL 15.549 PTH 2.48 VHP 15.552 OPA -.52 RAP 4.52 £CC Z.0239
LNCH AZ)4TH LNK_H TIME L-I TINE IN! LAT IN! _ |NJ RT A_ |NJ AZMTH IN! TINE PO CST TIM IN! 2 LAT IN! Z LONG
gO,00 4 18 46 5241.04 -25,51 113,61 27_._5 77,27 5 12 47 264i.0 -27.0! 105.26
90.00 _ 32 _O 4395.38 6.30 182._ L_o4.0_ 6_.54 25 45 46 5795.4 2.55 176.25
1{30.00 5 55 0 29X_.72 -27.62 9i.29 276.24 78.09 6 45 5l 23_0,7 -_8.98 82.76
]00,00 25 38 57 4180.94 8.2l 166.13 L_3.02 6J.?.6 24 48 38 3580.9 4.30 159.53
1!0.00 7 34 29 2619.49 -32.89 68.83 277,42 80.10 8 18 8 2019.5 -33.9_ 59.74
l!0.Oe 0 19 55 4064.95 12.84 154._ L_O.2_ 56.04 ! 27 38 5464.9 8.52 I48.J4
OIFrERI_NTIAL CORR[CTION5 MIO-COUR_E £_CUTION ACCL/RACY CR_IT OETERNZNATION ACCURACY
TOE -.7794 TRA-1.8762 TC5 -,l_ 8AU .I493 SGT l_93.3 _ 446.4 SG5 93.5 ST 716._ SR 415.7 SS 642.3
ROE -.5694 RRA .1773 RC5 -.O_OJ FAU .01788 RRT ,07_6 _ -.0793 RTI r -.8506 CRT ,7_47 CRS .821! CST .9877
FOE .6602 FRA 1.13(_0 FC5 _._489 8SP 4_K55 _ 1654.6 R_5 -.00_9 R15 -._506 LSA ]0!5.5 HSA 26!.1 5SA 16.0
_E .9655 0RA 1.8846 8C5 ,1795 FSP -245 _GI J595,7 .f_ 444._ THA J.39 ELi 786.4 EL2 Z6|.I ALF 25,85
556
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-691
LAUNCH CAT[ D6C 15 1968 FLIGHT TIM[ 102.00 ARRIVkL OAT[ MAR 27 t969
PELIOCENTRIC CONIC
RL 147.23 LAL .00
RP 107.71 LAP 3.32
R( 45.742 GL 10.87
PLANETOCENTRIC CONIC
C3 57.114 VHL 7.557
LNCH ATNTH LNCH TINE
90.O0 4 11 27
90.00 22 41 21
100.00 5 48 43
1{30.00 23 46 47
110.00 7 29 57
110.00 O 25 58
0IFFERENTIAL C_(TIONS
TOE -.7847 TRA-I .8638 TO3 -.1624 8AU .1332
RO( -,5395 RRA ,1594 Re3 -,O637 FAU ,O1867
FOE .69_ rRA 1.1763 r(3 -.2830 BSP 5231
808 .9523 8RA 1.8706 _3..1744 FSP -287
LAUNCH DATE DEC 15 1968
CI$TANC[ Z37.633
LC_. 83.09 VL 24,888 GAL I0,30 AZL 86,66 t4CA 95,09 S_A 112.15 £CC ,35594 INC 3,3359 Vl _3._59
LOP 178.19 VP 35.791 GAP -L_0.73 AZP 90.30 TAL 1(N3.15 TAP 255.24 RCA 72.23 APO 15Z.07 V2 35.184
GP 1,02 Zkk 52,37 ZAP 7,66 ITS 188,76 74[ 158,06 [T[ 207,39 ZAC 99.78 ETC 166.50 CLP 7.59
OLA _,17 RAL 25.32 RAO 6569.0 VEL 13.359 PTH 2.44 VHP 12.960 0PA ,29 RAP 6.16 ECC 1.9400
L-I TINE INJ LAT INJ LONG 1NJ RT ASC INJ A2'MTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
3249.3(3 -25.38 114.18 274.50 77.00 5 5 36 L_649.3 -26.9Z 105.85
4345.43 4,72 180.11 263.25 62.05 23 53 46 3745.4 .94 173.46
2935.70 -27.55 91.65 275.04 77.91 6 37 38 2335.7 -28.94 83.12
4134.27 6.67 163.52 262.18 60,79 24 55 41 3534.3 2.72 156,96
2t_18.9_ -32.89 68.79 276.24 80.12 8 13 36 2019.0 -33.91 59.70
4023.75 11,34 152._. 239,36 57.54 1 33 2 3423.7 6,98 145.95
NI0-(.OLM_ EXECUTION ACCURACY OK_BIT OKTERNINATION ACCURACY
S_T 1856.0 S_ 440.0 SG3 101.7 ST 750.7 _R 410.9 SS 671.3
• 093| _ -.0<_8 R'rT -.8601 CRT .7309 CRS .8259 CST .9878
SCdg 1713.4 _ -.0065 RI3 -.8601 LSA 1056.5 NSA 258.1 SsA 16.1
_1 1656.5 V,_ 438.0 TN4 1.52 ELI 816.0 EL2 258.0 ALF 24.40
FLIGHT TIME 104o00 ARRIVAL OATE NAR 29 1969
HELIOCENTRIC CONIC
RL 147.23 LAL .00
RP 107.74 LAP 3,2_
RC 44.782 GL 11.40
PLANETOCENTRIC CONIC
C3 32.477 VHL 7.244
LNO_ AZNTH LN(._ TINE
90.OO 4 3 39
90.OO L_ 50 14
ICO.O(] 5 42 2
100.00 23 54 3f
110.00 7 25 6
i|O.O0 0 31 51
OIFFKRENTIAL _CTION_
TOt[ -.7910 TRA-1,84_N5 TC) -.|5_10 _ .11_
ROE o.5107 RRA .1421 RC3 -.0672 f/gJ .01954
FOE .728fl fRA 1.2191 FC3 -.3L_Z4 B_IP 5461
80t[ .9415 _RA 1.85_10'1K3 .1671FSP -254
0I$TNqCI[ 244.367
LOt. 83.09 VL 25.133 GAL 9,BI AZL _NS.f_ HC_ 98.33 _ 113.32 ECc .34058 INC 3.3133 Vl 30.259
I.OP 181.43 VP 35.952 GAP -19.72 AJIP g0.48 TAL 159.78 TAP _8.11RCA 74.73 APO 151.92 V2 35.174
GP 1.09 ZI_.. 52.12 Z_P 8._ ITS 191.21 ZAE 1(=0.34 ETE 210.71 IAC 101 J52 _T¢ 166.47 CLP 6.J 7
OLA _.78 R_. 25.46 R_ 6_N_,_ _h 13.18_ PTH Z.4J VHP 12.387 0PA 1.10 RAP 7.78 £CC 1.8636
L-| T|NE |NJ I_T INJ _ _NJ RT AS( |NJ AZMTH INJ TIN_ PO C$T TIM INJ 2 LAT INJ 2 LONG
3258._ "25.24 114.80 273._ 76.7_ 4 57 57 2_58.2 -26.82 IO6.48
42_1.73 3.0_ 17/'._37 _.4_ 61.84 24 I 49 3694.7 -.70 170.64
L_MO.98 -27.47 _.0_ _.78 77.7_ 6 51 3 2341.0 -28.89 83.50
4087._O 5.0_ |_O.91 Z$1._ _0.51 25 2 39 _487.2 1.13 154.37
281_.42 -3'Z.gO ¢;0.75 _/4,_ 80.15 8 B 47 Z018.4 -33.91 59.66
_,_3 9.83 150.08 _.4_ 57.09 ! 38 14 3382.5 5.42 143.77
NID-C.OU_ [_ECUT|ON ACCURACY OA_BIT O£T[RN|N_TION ACCURACY
SGT 1719.9 _GR 433.0 SG3 110.8 ST 786.2 SR 405.6 S5 702.3
RRT .10_5 IN" o.1078 R1T -.86_ CRT .7380 ORS .83J2 CST ,9881
1773.8 _3 -.0071 R15 -.8691 L_ 1100.4 MSA 254.2 SSA 16.2
SGI 17Z0.8 _ 450.3 THA 1.67 ELI 847.4 EL2 253.9 ALF 23.03
LAUNCH DATE OEC 15 1968
HELIOCENTRIC CONIC
147.23 LAL .(X_
RP 107.77 LAP 3.22
RC 43,971GL 11.93
PLANETOC[NTR_C CONIC
C3 48.262 VHL 6.947
LNCH AZNTH LNCH TIME
90.00 3 55 19
gO.OO 82 59 12
I_.00 5 34 57
100.00 0 6 IO
IlO.O0 7 20 4












OiFFERENT IAL CCRRECT IONS
TDE -.7979 TRA-J .8336 TC3 -.1_9 BAU .1018
ROE -.4828 RRA .1254 RC3 -.0704 IrAU .02050
FOE .7676 IrRA 1._646 IrC3 -._678 8SP
(30[ .9326 BRA I .8379 _:3 .1575 IrSP -323
FLIGHT TINE 106.00 ARRIVAL 04T[
01STAME£ 251.116
25,361 GAL 9,35 AZL 86,71 I/CA 101.56 SIAA 114,45 ECC ,32602 INC 3.2903 Vl _O.259
3_.102 GAP -18.74 ATP 90.66 TAL 159.46 TAP 261.02 RCA 77.14 APO |51.76 V2 35,164
51.92 ZAP 4,87 [TS 195.1| ZA[ 162.68 ETE 214.95 ZAC 103.24 ETC 166.42 CLP 4.73
2_.54 RAO 65(=8.8 V1EL 13.024 PTH 2.38 VHP 11.833 OPA 1.91 RAP 9.39 [CO 1.7943
INJ LO_ INJ RT A,_ INJ ATNTH 1NJ TIN[ PO CST TIN INJ _ LAT |NJ 2 LONG
115.47 271._5 76.42 4 49 47 2668.0 -26.71 107,18
174.39 261.58 61.72 24 9 55 3643.3 -2.36 167.77
92.42 272.42 77.53 6 24 4 2346.7 -28.83 83.9Z
158.30 260,43 60.29 J 13 30 3439.8 -.48 151.77
68.71 273.67 B0.17 8 3 41 2017.9 -53.91 59.61
147.89 2_7.48 56.72 I 43 15 3341.4 3.86 141.61
NIO-COL_ E_ECUT|ON ACCURACY ORgIT DETERNINATTON ACCURACY
SGT 1784.9 $GR 425.3 .%3 120.7 ST 823.0 SR 399.6 SS 735.3
_q'T .1238 _ -.1246 R1T -.8774 CRT ,7459 CRS .8368 CST .9883
1834.9 RZ3 -.0077 R13 -.8775 LSA 1146.8 MSA 249.7 SSA 16.2
Sr¢1 1785.8 _ 421.7 THA 1.82 ELI 880.4 EL2 248.8 ALF 21.73
MAR 31 1969
(LAUNCH OATE DEC 15 1968 FLIGHT TIM_ 108.00 ARRIVAL OATE APR 2 1969
HELIOCENTR|C CONIC 0I$TMACE f57.87/
RL 147.23 LAL .OO LOL B3.O9 VL _5.573 G_L 8.91 AZi. 8_.73 H_ 104.79 SNA 115.53 £CC .31223 INC 3.2668 Vl 30,259
RP 107.80 LAP 3.16 LOP 187.90 VP _6.241 GAP -17.80 42_ _0.83 TAL 159.18 TAP _63.97 RCA 79.46 APO 151.60 V2 35.153
RC 43.319 Gk 12.47 GP 1.25 Z/It. 51.78 ZAP 3._1 [T$_O2.ZOZAE 165.01ETE L_0.53 ZAC 104.94 ETC 166.34 CLP 3.28
PLANE TOCENTR IC CONIC
C3 44.433 VNL 6.666 DLA 23.98 R_d. 25.54_ RAO 8_.7 V[L 12.878 PTH 2._ VHP 11.298 DPA 2.72 RAP 10.97 [CC 1.7313
LNO.I A214TH LNCH TINE L-I TINE INJ LAY ZNJ _ INJ RT AS( INJ A214TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 3 46 2_ 3278.75 -24.91 |18.2J 21'0.38 76.09 4 41 4 _78.7 -26.58 107.94
gO.O0 23 B 16 4191.0_ -.25 171.4B _.72 6J.68 24 18 7 3591.0 -4.03 164.84
100.00 5 27 29 2952.90 -27._0 _Z.86 271.O1 77.32 6 16 42 2352_9 -28.77 84.37
100.00 O 13 49 399Z.I0 1.89 155.67 Z59.53 60.16 1 _0 21 3392.1 -2.10 149.15
110.00 7 14 44 Z617.,,_ -38.91 (M.87 ZYZ.30 80.19 7 58 81 _17.4 -33.91 59.57
ll0.00 0 4_ 4 3_00.40 6.76 145.71 Z_$._ 56.41 I 48 4 3300.4 2.30 139.47
DIFFERENTIAL _CTJON$ NI0-_ []_CUT|CN ACCURACY CR81T D[TKRM|NATION ACCURAC_
TD( -.8049 TRA-1.8158 TC3 -.I_55 _ .O_) SGT 1850.5 _ 416,9 SG3 131,8 ST 861.0 SR 393.2 SS 770.4
ROE -,4561 RRA .IO93 R(3 -.0735 FAU .O2157 RRI" .1452 _ -.1457 RIT -.8854 CRT .7545 CRS .8429 CST .9886
roe .8JO4 FRA 1.3133 re3 -.4203 BsP 5919 S_B lS_N_,g RL_J -.00_5 RJ3 -._55 LSA 1195.6 N$4 244.6 5SA 16.2
80£ ,9252 _RA 1,8191 EC3 ,1453 FSP -3_HS S_I 1851,6 S_. 412,Z THA 1,97 £L1 914.9 EL2 242.9 ALF 20.52
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_
LAUNCH (3ATE DEC 15 1968 FLIGHT TIN( 110.00 ARRIVAL CAT? APR 4 1969
PELIC_ENTRIC CONI(
RL 147.23 LAL .00
RP 107.84 LAP 3.0B
RC 42.B34 GL 13.02
PLANET_ENTR|C CON|C
C3 40.9S7 VHL 6.400
LN(CH ATNTH LNCH TII,_
90.00 3 36 5S
90.00 E3 17 30
100.00 5 19 36
IOO.O0 0 Z! 2_




ROE -.4105 RRA .0936
FOE .8575 FRA 1.3654
_£ .9194 E3RA 1.7985
OISTAI_E 164.646
LOL 83.09 VL 2§.771 GAL 8.48 AZL 86.76 HCA 108.02 SMA ||6.56 ?CO .79920 tNC 3.2426 Vl 30.259
LOP 191.13 VP 36.370 GAP -16.89 AZP 91.O0 TAL |58.94 TAP 266.95 RCA 81.68 APO 151.43 v? 35.141
GP 1.34 ZAL 51.69 ?AP 2._5 ETS 218.02 ?AE 167.24 £TE _28.12 ?AC 106.6(3 ?TO 166.24 CLP 1.81
CLA 24.35 RAL 15.53 RAO 6568.6 EL 12.741 PTH 2,32 VHP |0.780 0PA 3.53 RAP |2.54 ECC 1.6740
L-| TIME: |NJ LAT |NJ LONG INJ RT A_ |NJ ATNTH INJ TIME PO CST TIN INJ 2 LA TINJ ? LONG
3290.77 -24.72 117.03 268.88 75.7_ 4 31 46 2690.8 -26.44 |08.79
4|31.93 -1.96 168._ _59_8_ 61.75 24 26 28 3537.9 -5.73 161 .86
2959.71 -27.19 93.34 269.54 77.09 6 8 56 1359.7 -28.70 84.86
3944.23 .26 153.05 258:_1 60.11 I 27 1| 3344.2 -3.71 J46.51
26|6.95 _32.92 68.64 270.87 80.21 7 52 47 2016.9 -33,92 59.54
3859.75 5.22 143.57 Efi5.53 56.11 I 52 42 3259.8 .74 137.34
N_0-COUR_E [XECUTION ACCURACY OR6]T 0ETEI_tJNATICIW ACCURACY
TC3 -.I066 BAU .0716 _T 1916.4 _ 408.0 $G3 143.9 ST 900,2 SR 386.4 55 807.8
RC3 -.0757 FAU .0L:>'177 RRT .1670 RRF -.1653 RI"F -.8927 CRT .7638 CRS ._494 CST .9890
rE3 -.46|4 BSP 6159 _ 1959.4 _3 -.0094 RI3 -.8928 LSA 1246.9 NSA 138.9 5SA 16,3
BE3 .IX|7 FSP -392 S(,I 1917.7 SG_ 40_.0 THA 2.13 ELl 950.7 EL2 236.2 ALF 19.40
t,.AUNCH DaTE 0£C 15 1968 FLIGqT TIE 112.00 A_IVAL OATE APR 6 1969
I._LIC_ENTRIC CONIC
RL 147,23 LAL ,00
RP J07._7 LAP 3.00
RC 42.524 GL 13.57
PLANETOC_NTRZC CONIC
C3 37.BO2 VHL 6.148
LNO4 AZ)4TH LN_H TIME L-Z TIME _NJ LAT
90.00 2_ 26 58 4083.9f -3.70
IC_._ 5 _J 20 _967.L_0 -27.O8
IC)O.0_ 0 29 1 3896,24 -1._6
110.00 7 3 23 2616.64 -52.92
110.00 O 53 28 ]8|9.56 3.70
OIFFERIENTI_L CCRRECTIONS
ROE -.4062 RR_ .07B5 RC3 -.0780 f_u .02412
FO_ ._93 FRA 1.4_16 _(3 -.55_ 8SP 6|_'_
BO£ .9179 BRA 1.7773 BC_ .1355 FSP -433
01ST/g_'E _71.4_
LO,. 83.09 VL 25.955 G_L B.08 A?L 86.78 PiCA 111._4 S_A 117.54 ECC .28691 INC 3.2175 VJ ]0.259
LOP 194.36 VP _AL489 G_P -16.01AZP 91.I7 TAL 158.74 T_P _69,98 RC_ 83.8_ APO J51.27 VP 35.129
GP 1.45 ?AL _j.66 Z_P 1.48 ET$ 259.41 ?AE 169.25 ETE 2_.65 ?_C 108._4 ETC 166.11 CLP .31
OLJ 25.11 R_L 25.44 RAO 6568.5 VI[L 1_.616 PTH E.29 VHP IO.ABO _PA 4.34 R_P 14.07 ECC ].6271
_NJ _ |NJ RT _$C |NJ _2'NTH |NJ TIN| PC) CST TIM ]NJ 2 LATINJ Z LONG
117.9_ _7.31 75.31 4 21 51 2704.3 -26.27 109.74
165,_0 258.98 61.91 _4 35 2 3483.9 -7.43 158.80
93.87 _68.0_ 76.83 6 0 47 2367.2 -2B.6_ 85.41
|_.4| _7,68 60,14 I 33 58 3296.2 -5.33 143.87
68.61 _69,40 80.23 7 46 59 2{316.6 -33.92 59.5_
141.46 _4._3 55.99 I 57 8 3219.6 -.79 135.25
N_0-COUR_ EXECUTION ACCURACY ORBIT 0[TERNINATION ACCURACY
S(,T 19_6.5 _ ]9_.7 SG3 157.4 ST 942.9 SR 379.3 SS 847.8
RRT .|967 _ -.189_ RTF -.8927 CRT .7748 CRS .8564 CST .9895
.S_ L_026.] R_3 -,0067 RI3 -.89_7 LS_ l_02._ MSA 232,Z 55A 16.8
S(,1 I98B.1 S,62 390.6 THA 2.35 ELI 990.3 EL2 228.3 _LF 18.32
LAUNCH 0ATE OEC 15 1968 FLIGHT TIME 1|4.00 ARRIVAL CAT? _PR 8 1969
H_LIO_[NTRIC CONIC 0IST_NCE 278.I96
RL |47.23 L_L .0_ LOL 83.09 VL 26.126 G_L 7.70 A_L B6.BI H(A 114.46 ._A 118.48 ?CO ,27534 INC 3.1913 Vl 30.259
RP 107.91 LAP 2.90 LOP 197.59 VP 36.599 GAP -15.16 _ZP 9i.32 TAL 158.59 TAP 273.05 RC_ 85.85 APO |51.10 v2 35.117
RE 42.392 GL 14.11 GP 1.56 ?AL 51.69 Z_P 1.9B ET5 ]09.52 ?AE 170.82 ETE 253.|6 ZAC 109.R4 ETC 165.96 CLP -1.21
PLAN_TO(ENTRIC CONIC
C3 34.940 VHL 5.9!I OLA 25.65 RAL 25.]0 RAG 6568.4 VEL 12.502 PTH 2.26 VHP 9.796 0PA 5.15 RAP J5.57 ?CO 1.5750
LNCH AiHTH LNCH TIN? L-| _|NE |NJ LAT |NJ LONG |NJ RT ASC |NJ A_TH |NJ T_ PC) CST T_M _NJ 2 LATINJ 2 LONG
90.00 3 15 55 33i9.59 -24.22 119.00 265.70 74.86 4 11 15 2719.6 -26.06 110.82
90.00 23 _6 43 4028.84 -5.46 162.41 258,10 62.17 24 43 5Z 3428.8 -9.14 155,66
100.00 5 _ 41 2975,42 -26.95 94,45 266.47 76.55 5 52 16 2_75.4 -28.53 86.00
100.00 0 36 35 _84_.24 -2.99 147.7B 256.74 60.24 I 40 43 3248.2 -6.93 141.21
JIO.OO 6 57 25 2616.42 -32.92 68.60 267.88 80.23 7 41 I 20|6.4 -33.92 59.5O
110.O0 0 _8 20 3780.O0 2.19 139.39 _5].52 55.88 2 ] _0 3180.0 -2.31 133,18
OIFFERENTIAL CCIR_CTICNS
TOE -.B277 TRA-I.7_2 TO3 -.05_ B_U
RO£ -.3810 RRA .0639
FOE .9666 FRA 1.48_5
_O£ .9120 BRA 1.7_14
L_UN_ OATE 0£( 15 1968
P_LIC(ENTRIC CONIC
RL J47._3 LAL .00
RP 107.95 LAP 2._0
RC 4E.44_ GL 14.65
PLAN_ TOC[NTRI C CONIC
C3 32.34_ V_ 5.687
LNO4 A_4TH LNO4 TIME
90.00 3 4 16
90.OO _3 46 54
i00.00 4 53 40
100.00 0 44 7
I10.00 6 51 19
I10.OO | _ 57
OIFFERENTIAL CORRECTION_
TOE: -.B357 TRA-I,?Z53 TO3 -.0_43 _ .0_54
ROE -.3611 _ .O4_ _3 -.0183 r/g/ .0ZP'_
F0[ 1.0300 FRA 1.548? FC_ -.7_9_ _IP 6848
8OE .9104 _A 1,1L_0 _C3 .0819 FSP -_28
NIO-CCUR$E EXECUTION ACCURACY
• 0449 SGT 2046.9 SC.R 388.7 SG3 172.4
R(3 -.0783 FAU .0_359 RRT .2195 RRF -._178 RTF -.9066
rE3 -.6341 BSP 66Z4 S6_ 2083.4 _3 -.0IL_ R13 -.9067
BE3 .09_3 FSP -478 SG! _048.7 SC-E 378.9 THA _.47
FLIGHT TIME 116._O
0| STANCE _84.970
LOL 83.09 VL 215.285 G_L 7.33 _?L 86.84 H_ 117.68 _A
LOP 2OO.81 VP _6.70| GAP -14.34 A21= 91.47 TAL 158.47 TAP
GP 1.70 2AL 51,76 2'_P 3.25 ET$ 330.3_ ?_E 171.66 ETE
OLA 26.I6 RAL _5.1;_ RA0 6_68.3 V_L 1_.398 PTH _.;74 VHP
L-| TINE |NJ I.AT |NJ _ _NJ RT AS( |HI A?I4TH |NJ TIN_
3337.06 -23.90 1_.18 L:_4.03 74.35 3 59 53
39?Z.44 "7._4 |39.L_Z _7.E3 62.55 24 55 6
2_4._k_ -L_15.8! 95,07 2t54.87 76._5 5 43 24
_.35 -4,(d:] 14_.14 _5_.79 60,43 I 47 27
_16._4 -3_.9_ 68._ L_66.34 BO._4 7 34 55
3741.25 .71 137,37 2fJ2.49 55.82 2 5 18
NI0-_OUR$( £_CUTION _('CURACV
SGT _l||.B _ 378.7 _G3 IBg.0
• Rf .2'JJE _W" -._,196 RlT -.9127
_14_.} _5 -.0137 R13 -.9129
_1 _Jl4.0 _ _.1 THA 2.66
CRBIT DETERNIN_TION _CCUR_CY
ST 981.0 S.R 371.8 SS 890.5
CRT .7846 CRS .B63T CST -9898
LS_ 1357.4 MSA 225.9 SSA 16.2
ELl 1025.7 EL2 220.5 ALF 17.39
ARfilVAL CATE APR I0 1969
119.36 ECC .26447 INC 3.1637 vl ]0.259
276.|6 RCA 87.79 APO 150.93 v2 35.105
271.66 ?AC 111.40 ETC 165.78 CLP -2.78
9.329 0PA 5.95 RAP 17.O4 ECC 1.53_3








ST 1022.9 SR 364.2 SS 936.3
CRT .7961 CRS .8716 CST .990_
L5_ 1_16,9 MSA 218.8 SSA 16.2
ELI 1065.0 EL_ 211.7 ALF 16.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
:LAUNCH 0ATE DEC 15 1968
HEL ICX_ENTRI C CONIC
RL 147.23 LAL .[30
RP 107.99 LAP 2.69
RC 42.671 GL 15.19
PLAN[ TOC[NTRIC CONIC
C3 29.993 WAL 5.477
LNO-I ATMTH LI_H TI_
9O.O0 2 51 40
90.00 O 1 34
2.O0.O0 4 44 14
ioo.[3o o 51 36
llD.o0 6 45 B
1 IO.00 1 7 17
FLIGHT TIt_ 11_.00 ARRIVAL DAT[ APR 12 1969
DISTANCE 291.741
LOt. 83.09 VL 26.432 GAL _ AZL 86.87 H(,A
LOP _04.03 VP 38.794 G11 _ -13.55 AZP 91.6I TAL
GP 1.85 ZAL 51.88 ZAP 4.75 ITS 538.94 Z_
120,90 ._¢4A 1_0.Z0 ECC .25426 INC 3,1345 Vl 30.259
158,40 TAP 279,30 RCA 89.64 APO 150,76 V2 35.092
171.61 ETE Z91.50 ZAC 112.91ETC 165.56 CLP -4.38
OLA 26.65 RAL 24.89 RA065f=8.2 V[L 12.303 PTH 2.22 VHP 8,878 OPA 6.75 RAP 18.46 ECC 1.4936
L-| TIN!: IN! lIT |NJ LO_ IN! RT AS( |NJ A214TH IN! TIME PO CST TIN IN! 2 LAT IN! 2 LONG
3357.23 -23.52 121.54 266.32 73.77 3 47 38 2757.2 -25.53 113.44
3914.36 -9.05 155.9! 256.37 6_.05 l 6 49 3314.3 -12.59 149,02
£994.07 -£6.65 95.75 L_3.25 75.93 5 34 14 2394.1 -28.32 87.35
3752.71 -6.20 146._I0 654.83 60.70 1 54 9 3152.7 -10.05 135.84
2616.04 -32.93 6_.57 264.78 B0.25 7 68 45 2016.0 -33.92 59.47
3703.52 -.74 135.40 651.45 55.82 Z 90 3103.5 -5.22 129.16
OIFFE_NT|AL COR/_KCTIONS NIOo(.O_S[ E}{[(UTION ACC'L_ACY
TOE -.8438 TRA-I,f_J_4 TC3 ,0114 _U ,O3J2 _I_T £!75,3 &Td_ _,6 _3 Z0716
_E -,3406 _RA ,0357 RC3 -,0770 FAU ,0_10 _T ,_74 _ -,[M6! RTF -,9184
rOE 1.1{302 FRA 1.6210 rct -,8401B_P 7069 _ _06.3 RZ3 -.0156 R13 -.9|86
BOE .9099 8RA 1.6_7 _k_ .0778 rsP -384 _1 2177.9 _ 352.6 THA 2.86
LAUNO-¢ DATE O£C ! 5 1968 FLIGHT TIME 120.O0
h_LIOCENTRIC CONIC OISTANO[ £_._05
RL 147.23 LAL .O0 LOt. 83.D9 Vl. 215.568 GAL 6._ _21. _N_.gO _ !24.!£ SNA
RP 108.O3 LAP 2.37 LOP 207.63 VP _.680 GAP -J£.Tg ATP 91.74 TAL 158.37 TAP
RC 43.078 GL 15.70 GP £.03 ZAL 56,05 ZAP 6.)6 [T$ _4_o_6 2/_[ J_.74 IT[
PLANETOC[NTRIC CONIC
C3 _7.666 VI.R. 5.278 DLA 67.11 RAL 64.61 RAO G_.| _k !£.Z!6 PTH Z._O VHP
LNO-I AZ14TH L NO4 TIME L-I TIME IN! L_T ZNJ LOI_ IN! RT A_ IN! AANTH |NJ TIME _
g(3.o0 £ 37 55 3380.96 -23.O6 163.1_ Z(O._5 73.10 3 3,t 16
90.O0 0 13 9 3853.75 -lO.gO 156.4_ £_5.53 63.70 J J7 63
1o0.00 4 34 44 3004.40 -_6.48 9_.47 _!.61 75.59 5 _4 48
100.00 0 59 £ 3705,53 -7,76 1_,87 253,_7 61,O4 £ 0 47
110.00 6 38 37 _|5.67 -32.93 M.54 _$3._O 80.67 7 L_ 53
110.[30 J J1 18 _7.03 -2.13 133.49 £_.40 55,B_ £ 12 25
OIKFERIENTIAL CC_CTION_ NID--_'E)_O61TICN ACCURACY
TE_ -.BdB6 TRA-J._7£ TC3 ,O357 BALI ,0_45 SGT _3_o9 _ 33_._ SG5 _"_8,£
RC_ -.3215 RRA .0_| RC3 -.0741F_.U .03J64 RRT ._73 _" -._71RTF -.9£A1
FOE 1.1767 FRA 1.69_8 FC3 -.9708 I_P 7346 _ L_'_!.5 1_3 -.0185 RI3 -.9243
.9073 _q_ 1.6674 Be3 ,0927 FSP -"649 _61 2_.0 _,GZ 338.4 TH_ 3.08
CR_IT 0ETERt4INATION ACCURACY
ST 1065.3 SR 356.6 55 985.3
CRT ._084 CRS .8799 CST ,9907
LS_ 1479.£ NSA 211.4 SSA 16.1
ELI 1105.1 EL2 Z02.4 ALF 15.6_
ARRIVAL _ATE APR 14 1969
120.99 ECC .24471 INC 3.1033 Vl 30.259
L:h_2.48 RCA 91.38 APO 150.60 V2 35.080
_08.80 ZAC 114.37 ETC 165.32 CLP -6.02
8,444 OPA 7,55 RAP 19.83 £CC 1.4585








5T 1104.8 SR 349.0 SS 1036.5
CRT .8_08 CR5 .8885 CST .9911
LSA 1541.1MSA 203.9 SSA 15.9
ELI 114_,5 EL2 192.8 ALF 14.97
L_UNCH DATE DEC 15 1968
HELIOCENTRIC CONIC
RL 147.23 LAL oo0
RP IO8.07 LAP 2.44
RE 43.658 GL 16.20
PLANETO(ENTRIC CONIC
C3 25.932 VHL 5.092
LN_H ATNTH LN_H TIME
90.00 2 22 33
gO.OO 0 26 5
1OO.OO 4 24 58
1O0.o0 I 6 20
110.o0 6 36 51
IlO,OO 1 14 56
FLIG_"-TIM[ 122.00 ARRIVAL OATE APR 16 1969
DISTANCE _05.26_
LOt. 63.09 VL 26.694 GAL 6.35 AZL 86.93 HCA 167.33 S_A 1_1.73 ECC .23578 INC 3.0697 Vl 50.259
LOP 210.46 VP 36.958 GAP -12.04 AZP 91.86 TAL 158.57 TAP 285.70 RCA 93.03 APO 150.43 V2 35.067
GP 2.24 ZAL 52.25 ZAP 8.04 ET5 345.94 ZAE 169.34 £TE 321.95 7AC 115.76 ETC 165.04 CLP -7.72
OIFFER[NT1AL COREECTIC/_I5
TOE -.8559 TRA-1.6375 TC3 .IOO4 BAU ,0464
R_£ -._039 RRA ,0(_5 RC3 :.0695 FAU .0_357
FOE 1.2632 FRA 1.7864, FC3-1.1206 _,SP 754£
80E .9082 BRA 1.6575 BC3 .JLPZ£ FSP -718
CLA 27,54 RAL 24.31 RAO 6568.0 V[L 12.157 PTH 2.18 VHP 8,024 0PA 8.35 RAP 2_.14 ECC 1.426_
L-I TiME [NJ LAT IN! LONG IN! R_ ASC IN! AZI4TH [NJ TIME: PO (ST TIM |NJ 2 LA_ IN! 2 LONG
3409.84 -2"Z.48 125.04 258.73 72.31 3 19 22 2809.8 -24.69 117,07
3789.21 -12.82 148.65 254.73 64,53 J 29 14 3189.2 -16.14 141.55
3015.20 -26.29 97.22 259.95 75.24 5 15 13 2415.2 -28.06 88.86
3659.09 -9.28 137,2_ 252.90 61.46 2 7 19 3059.1 -13,02 130,47
2614.97 -32.94 68.49 £'61.61 80.30 7 16 _6 21315.0 -33.93 59.39
3832.08 -3.47 131.67 649.34 55.97 2 15 68 3032.1 -7.91 125.40
NI0-CCURSE EXECUTION ACCURACY C_IT OETERNINATION ACCURAC_
._T L_Z_Z.5 S(4_ 349.3 ,_3 651.3 ST 1147.1 SR 341.9 SS 1092.6
RRT .3746 _ -.3747 RTr -.9291 CRT .B343 CRS .8976 CST .9916
6318.9 RZ3 -.O£16 R13 -.9'793 LSA 1608.7 HSA 196.1 SSA 15.8
SGI 2£9_.£ _ 323.4 THA 3.33 ELI J183,0 EL£ 182.8 ALr 11.31
.I._UNC_ O_TE OEt" 15 IgG8 FLIGHT TIME 124,00 ARRIVAL CATE APR IB 1969
HELI_X_ENTR_C CONIC
RL 147.23 LAL .OO
RP I08.I| LAP 2.3(3
RC 44.405 GL 16.67
PLANET(_ENTRIC C_NIC
C3 24.184 _AL 4.918
LNO4 A?_,_TH LNO4 TIME
90.00 _ 4 21
90.OO O 4! 34
1OO.0(3 4 15 I0
I00.o0 1 13 _tS
110.130 6 _ 56 2_13._J -3_.95
I|0.OO 1 IB 9 359_.97 -4.76
OIFFERI[NTIAL CORIqECTION_
TD(E -.8618 TRA-I ._0_O TO3 .1497 8AU .0363
ROE -.2878 K_A -.0052 RC3 -.0_8 KAU .03818
rOE 1.3590 FRA 1.88_0 FC3-I,L_33! B_IP 7733
BO_ .9086 ERA 1.60_O BC3 .1664 FSP -797
0ISTANCE 31Z.008
LOL 83.09 VL _oBIO GAL 6.06 A2'L B(,.97 _ 130.54 SMA
LOP 713.67 VP 37.030 GAP -11.33 _TP 91.97 TAL !58.41 TAP
GP 2.48 7AL 3£.48 ZAP 9.80 £TS 347.57 ZA_ 167,71 ET_
OLA £7.92 RAL £3.97 RAO 6§66.0 _I_L !£,O65 PTH £.J6 VHP 7.6213 DPA 9.16 RAP 22.39 ECC 1.3980
L-I TIME IN! L_T IN! _ IN! RT A_ _NJ ATNTH IN! TINE PO (ST TIM IN! 2 LAT IN! 2 LONG
_447,83 -61.67 I67,53 256.63 71,36 3 1 49 2847,8 -24,0_. 119.65
3716.83 -14.89 144.35 654.01 65.64 1 43 51 3116.8 -18.06 137.10
30_6.10 -26.10 97.97 £_.30 74.88 9 5 36 6426.1 -27.92 89.64
3813.79 -10,74 1_,70 651,_'_ 61.94 £ 13 40 3013.8 -14,41 127.83
68._3 L_O,03 BO,35 7 10 30 2013.7 -33,93 59.29
1_.93 £&B.27 56.11 2 18 8 £999.0 -9.14 123.63
MIO-(£&_S[ [XEC'UTION ACCURACY ORBIT OETERNIN_TION ACCURAC_
_£_T £_4B.3 _ _41.0 _63 277.£ ST 1188.2 SR 335.3 $5 1152.4
RRT .4_76 _r --.4_ r RT_ -._8 CRT .8463 CRS .907! CST .9921
_(_ 237_.9 R_3 -,O654 R!3 -,934q LSA 1678.3 NSA 168.£ SSA 15.5
SGI 6356.9 SG£ 307,7 THA 3.61 ELI 1266.5 EL2 172.6 ALF 13.74
IL_.43 ECC .22746 IN(: 3,O3_O VJ 30.259
£_.95 RCA 94.58 APO 150,28 v2 35.053
331.54 _AC _17.07 ET( 164,72 (LP -9.48
559
JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL. 4, 1968-69)
LAU_H 0ATE DEC 15 1968
H(L IOCFNTRIC C(_II C
RL 147,13 LAL ,00
RP lOS,|5 LAP 2,16
RC 45, _O9 GL 17,10
PLANE TOCENTR IC CONIC
C3 22.600 V_ 4,154
LNCH AL_4TH LNCH TIN[
90,00 I 3648
90.00 1 6 15
100.00 4 5 34
I00.00 1 20 10
110.00 6 Z| L_Z
110,00 1 20 52
FLXOHT TIN[ 126,0(J ARRIVAL DATE APR 20 1969
0IST_E 3;9,741
L_. 83,09 VL 26,917 5AL 5,79 AZL 87,01H_
LOP Zi6.88 VP 37,095 GAP -10,64 A_P _,07 TA_
GP 2,76 ZAL 51,74 ZAP 1|.64 ETS 348.61ZAI[
133,75 SI4A 123,0B ECC ,21972 IN(: 2,9927 Vl 30,259
158.48 TAP 29_,23 RCA 96,04 APO 150,13 V2 35.040
166.02 [TE 338,65 ZAC 118,30 ETC 164.36 CLP -11.31
DLA 28,26 RAL 23,61RAO 6567,9 _EL 11,999 PTH 2,14 VHP 7,232 DPA 9,97 RAP 23,56 ECC 1,3719
L-Z TlP4i[ |NJ LJIT INJ _ INJ RT AS( |NJ A_TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
3516.28 -20.11 131.95 254,62 69.64 2 35 24 2916.3 -22.71 1Z4.Z4
M15.31 -17.65 138.17 153.60 67.49 2 6 31 3015.3 -20.55 150.69
30_6,55 o25,91 98,69 256,65 74,55 4 56 I1 2436,5 -27.78 90.39
3570,28 -12,12 132,20 250,93 62,47 2 19 40 2970,3 -15.72 125,26
2611.50 -32._ M,_ 2_L8.45 80.45 7 4 55 2011.5 -33.95 59.17
35M.08 -_.90 121J_31 247.20 56.27 2 20 20 2968.1 -I0.29 121.97
ORBIT DETERMXNATZCN ACCURACY
ST 1227.6 _ 329.6"SS 1716.1
CRT .8627 CRS .9170 CST .9926
LSA 1749,8 NSA 180,3 SSA 15,3
ELI 1260,7 EL2 162,3 ALF 13,27
DIffERENTIAL C_CTI(_NS
TOE -.8662 7RA-J .5730 TC3 .2025 8AU .0633
ROE -.2734 i_A -,0191 RC3 -.0536 r_J .0_10
FOE 1.4652 FRA 1.99D6 FC3-1,4979 8._P 7914
BO( .9083 BRA 1.5731SC3 ,2094 FSP -886
NI0.-COURS[ [_CUTION ACCURACY
SGT 2_0.0 SGR 334.5 _,3 306.3
RRT ,,L866 RRIr -.4BM RTF -.9381
2423.2 _ -.0_103 RI3 -.9_3
SGI 2405.6 S(#. 291.5 THA 3.94
LAUN(H 0ATE DEC 15 1968 FLIGHT TIN[ |28,00 ARRIVAL DATE APR _ J969
HELIOCENTRIC C(3NI1C
RL 147.23 LAL ,00
RP IO8.19 LAP 2,01
RC 46.364 GL 17,49
PLAN_TCC_'NTR|C CCN|C
C3 11.J64 VML 4r_
LNCM AL_WTH LNCH TIW[
86,21 O 48 23
93.79 1 51 41
100.OO 3 56 31
J00.O0 I 16 15
110.00 6 18 17 L_d_7._ -33.0_
II0.00 1 22 57 3539.87 -6.96
DIFFERENTIAl. COEI_(:TICN._
TO([ -.8(_ TRA-1.5357 TO3 .L_48 BAU .07_
RC_ -.Z_O7 RRA -,O333 RC3 -.O_W_ F_U ,04_O
F'0( 1.581_ IrRA 2.1_30_ FC3-1.7_85 BSP 8138
l_E .9044 MA 1.5_I BC3 ._71 FSP -9_9
0ISTN_CE 3_5.461
LOl, 83.09 VL 27.015 GAL 5.53 kZL 87.05 _ 1_.96 _W_ 123.69 ECC .21254 IN( 2.9479 vl 30.259
LOP 27_0.09 VP _7,154 GAP -9,96 AZP 9_,J_ TAL |_8,5_ TAP 295,54 RCA 97,40 APO 149,98 V2 35,027
GP 3.09 ZN. 53.0_ ZAP 13.56 ITS _19._7 7N[ 164.,tO [T£ 344.15 ZAC 119.44 ETC 163.96 CLP -13.21
DLA _.S5 RAL 2_.23 R&O 6_{_?,_ 9F.L JI.9_gPTH 2.12 VHP 6,858 OPA 10,79 RAP 24,64 ECC 1.3483
l.-I T|NE |NJ /.AT ]NJ _ _NJ RT AS( INJ AZNTH INJ TINg PO CST TIN JNJ 2 LAT INJ 2 LONG
_52.47 -19.46 141.8(; 2fl_.76 M.69 I 49 15 3052.5 -22.19 134.02
_447,_ o19,45 JL_,_4 252r7_ _,_ 2 49 9 1847,4 -22,17 119,01
3045,55 °25.75 "_.31 255.04 74,2'_ 4 4_ 16 2445.6 -27.66 91 .O_
3529.54 °15.39 J29.85 249.93 63.03 2 25 4 2919.5 -16.91 1_2.87
67.9_ Z_._O _0.60 6 59 45 2008.0 -33.96 _8.83
129.81 _46.1| 56,45 Z 21 57 2939.9 -IJ.3Z )20.44
NI0-COUR_ [_CUTION ACOJRACY ORBIT DETERMINATION ACCURACY
_T 2442.| g 3_0._ _3 3_8,8 ST 1250.9 .TWR 325.0 $5 I282.2
.$50_ _ -.S567 R1T" -.9423 CRT .8772 (.RS .9270 CST .9930
S(4_ 2464.3 _ -.0370 R13 -.9427 l.S_ 1819.2 MSA J?Z.8 SSA 14.9
_1 2448.9 _ 274,9 THA 4.32 ELi J293.2 EL2 152,2 ALF 12.92
LAUNCH 04TE 0£C 15 1968 FLIGHT TIME 130,00 ARRIVAL 0ATE APR Z4 1969
HELIOCENTRIC CONIC
RL 147._3 LkL .DO
RP 108.23 LAP 1.86
RC 47.558 GL 17.83
PL_N[TC)_ENTR|C CONIC
C3 19.861VHL 4.457
LNCH A_HTH LN_H TIM_
84.68 O 34 18
95,32 _ 2 46
100,610 3 48 32
IB0.0_ I 31 14
110.00 6 11 56
110.00 J 24 19
CIFrERENTIak CORRECTiONS
TOE -.8664 TRA-I._O03 TO3 .32_0 0AU .08_0
ROE -.2502 RRA -.04_9 RC3 -,0247 FAU .04620
F0E 1,7108 FRA 2.2437 FC3-2,0137 85_ 8269
80E ._18 0RA 1.5011 8C3 .3239 FSP -1100
LAUNCH DATE DEC 15 1968
DISTANCE 332.166
COL 83.09 VL 27.105 GAL 5.29 A?l. 87.10 P_CA 140.16 SMA 124.26 ECC .20590 INC 2.897} v I }0.259
LCP 223.29 VP 37,207 G4P -9.31 AZP 92,23 TAL 158,70 TAP 298.86 RCA 98.67 _PO 149,84 v2 35.013
GP 3.49 ZAL 53.32 ZAP 15.59 ETS 349.64 ZAE 162.92 ETE 34_.63 ZAC 120.46 ETC 163.51 CLP -15._1
0LA 28.77 RAL 22,86 RAO 6567,8 VEL 11,885 PTH 2.1! VHP 6.499 DPA 11,63 RAP 25,61ECC 1.3269
L-I TIME INJ LAT INJ LONG [NJ RT kS(: INJ A_TH INJ TIRE PO CST TIM' |NJ 2 LAT INJ Z LONG
3677.91 -19.98 143.74 251.42 68.86 I 35 36 3077.9 -22.68 136.O7
3391.58 -19,97 122,75 251.41 68.84 2 59.17 2791,6 -22.67 115.O9
_05!.57 -25.64 99,72 253,47 74,07 4 39 23 2451,_ -27;57 91.46
3493.15 -14.51 127,72 248,90 63.58 2 29 27 2893.2 -17,94 120.61
2602.60 -33.08 67.55 255.37 80.84 6 55 I8 2002_ -33.99 58.43
3514.88 -7.90 125_49 245,02 56,63 2 22 54 2914,9 -12.23 119.07
MID-ECUR,_E E_CUTION ACCURACY ORBIT DETER_WINATION ACCURACY
SGT 2483.i _ 330.3 SG3 375.5 ST 1294,8 SR 322.4 SS 1354.O
RRT ,6216 RRF -,6297 RTF -,9459 CRT ,89_3 CRS .9373 CST ,9935
St_ 2505,0 1_3 -,045i R13 -,9463 LSA 1893,8 MSA 165.1 SSA 14,4
SGI 2491,7 _,_ 257.8 THA 4.78 ELl 1326.8 EL2 142,0 ALF 12.67
HELIC('ENTRIC CONIC
RL 147.23 L_L .00 LOL 83.09 VL 27.188 GAL
FLIGHT TIME 132.00 ARriVAL DATE APR 26 1969
DISTANCE 338.854
5.0_ AZL 87.16 HCA 143.36 SMA 124.78 ECC .19977 INC 2.8396 Vl 30.259
RP 108.27 LAP 1.69 LOP 226,49 VP 37.255 GAP -8.68 A21_ 92.28 TAL
RC 48._3 GL 18.09 GP 3.97 2Al, 53.61 ZAP 17.73 ETS 349.78 2AE
PLAI_TOCENTRIC CONIC
C3 18.677 VHl, 4.322 DLA 28._ RAl, 22.49 RAO 6567.8 _,L 11.835 PTH
LNCH AtNTH LNCM TINE L-I TI_ INJ l,AT INJ LO4G JNJ RT AS(
83.87 0 26 15 3684.63 -20.43 144.42 250,11
96.13 _ 7 53 33_,81 -20.42 120.3| 2_10,10
IO0.GO 3 42 24 _052.23 -25.62 99.77 2_1 ._
100.00 1 34 25 3463.44 -15.40 125._ 247.82
110.00 6 8 32 + 2594,66 -33.16 66.94 2_3,_B
JI0.00 1 24 47 3493.77 -8.69 124.N_ 243.93
DIFFERENTIAL CCRR[CTJONS
TO£ -.8632 TRA-I ,46_6 TC3 .3835 BAU .0958
ROE -.2420 RRA -.0657 RC3 -.0038 FAU ,05037
rOE 1.8533 FRA 2.5950 FC3-2.3348 BSP 8389
80£ .8_65 _RA 1.4641BC3 .3835 FgP o1227
15_,85 TAP _02.21 RCA 99,86 APO 149.71 V2 35.000
161,62 ETE 352,50 7AC 121,35 ETC 163,00 Cl,P -17,30
2,J0 VHP 6,155 DPk 12.51 RAP 26.46 ECC 1.5074
INJ ANTH |NJ TIHE P_ (ST TIM INJ 2 LAT INJ 2 LONG
69.08 I 27 40 3084.6 -23.10 136.71
69.07 3 3 49 2755.8 -23.09 112.60
74.05 4 33 16 2452.2 -27.56 91.50
64,06 2 32 9 2863,4 -18.76 118.79
81.J9 6 51 47 1994.7 -34.02 57.81
56,81 2 23 I 2893,8 -12,99 117.91
ORBIT DETERNIN4TION 4CCURACY
ST 1323.4 SR 322.2 55 1429,3
CRT .9075 CRS .9477 CST .9939
LSA 1968.0 HSA 157,6 SS4 13.9
ELI 1355.6 £L2 132.1 4LF 12.5P
HID-COURSE EXECUTION ACCURACY
SGT 1515.4 _ 335.9 SC,3 416,8
RRT ,6941RRF o.?052 RTF -.9492
S_B 2537.7 R_3 -.0_59 RJ3 -.9497
•%1 2526,2 S(;2 240.7 THA 5.34
56O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-693
LAUNCH CAT[ 0EC J5 J968 FLIGHT TIE 134.00 ARRIVAL OATE APR Z8 1969
PELIOCENTRIC CONIC
RL 147.23 LAL .{:X] LOt. 83.09 VL
RP 108.31 L4P 1.53 LOP 229.68 VP
RC 50,327 GL 18,25 GP 4,55 ZAL
PLANIETOCENTRIC CONIC
C3 17.599 VHL 4._95 0LA
LNCH ATNTH LNCH TINE L-I TIN[ INJ LAT
83.59 0 22 36 3678.I0 -20.81
96.41 ? B 48 3334.54 -20.79
|OO.OO 3 39 9 3(J44.43 -25,77
100.00 I 34 55 3443,45 -15,99
1]0.00 6 6 25 2583.30 -33.28
110.00 I 24 9 3477.34 -9.30
O|FFEK_NTIAL CORRJ[CTICIN5
TOE ".8578 TRA-|.4209 TC3 .4_0 8AU .10_
_E -.236J RgA -.O844 RC3 .O236 FAU .055J8
FOE 2.OO51 FRA 2.5635 FC3-2.7145 8SP 8537
BOE .8850 (_'A J.4?34 Be3 .4506 FSP -1374
D]STAN(E 345.524
27.264 GAL 4.85 AZL 87.23 P'_A 146.56 ,S_A 125.27 ECC .19413 [NC 2.7725 v! 30.259
37.298 GAP -8.07 AZP 92.31 TAL ]59,01 TAP 305.58 RCA |00.95 APO 149.59 V2 34.987
53._0 ZAP 70.01 ET5 349.72 ZA£ 160.54 ET£ 356.06 Z4C 122.09 ETC 162.42 CLP -19.50
?8.98 RAL 22.15 RA0 6561.7 VEL JJ.789 PTH 2.08 VHP 5.826 0PA 13.44 RAP 27,16 ?CO 1.2896
IN] LONG IN] RT A_K_ IN] A?NTH IN] TIN[ PO C$T TIN _NJ 2 LAT ;NJ 2 LONG
144.09 248.83 69.37 1 23 54 3(378.1 -23.43 ]36.35
I|8.90 _48.83 69._6 3 4 _ _734.5 -23.42 111,15
99.23 _50.61 74.30 4 29 54 2444,4 -27.67 90.95
124,77 246.67 64.40 2 32 J9 2843.5 -19,3J 117,55
66.08 25_.44 81.69 6 49 28 1983.3 -34.07 56.93
123.48 242.82 56.96 222 6 2877.3 -13.58 117.01
MI0-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_
SGT _533.8 `%R 349.1 ,%3 462.9 ST 1341.6 SR 325.1 SS 1505.5
RRT .7639 _ -.7786 RTF -.95£3 (RT .9_2 ORS .9577 (ST .9943
`%8 Z557.7 R23 -.0703 R13 -.9530 LSA ,-_036.9 NSA 150.5 SSA 13.3
_! _47.9 `%2 L_4.1 THA 6.06 EL] 1374.9 EL2 122.7 ALF 12.70
_AUNCH DATE OEC 15 J_8 FLIt_T TINE 136.00 ARRIVAL OAT£ APR 30 1969
t'_L |C_gNTRI C CONIC
RL 147.23 LAL ,O0
RP 108.36 LAP 1.36
RC 51 .88| GL 18.30
PLANE TO(ENTR|C CONIC
C3 16.611 _ 4.076
LNEH A274TH LN(,H T_t4E
83.87 O 23 43
96.13 2 5 17
I00.00 3 39 5!
100.(30 I 31 50
110.00 6 _ _8
II0.00 ! 22 17
OI$TANCE 352.176
LOL _3,09 VL 27,333 GAL 4.66 AA'L 87.3J HC4 J49.76 SNJ 125.72 EC(
LOP 232.88 VP 37._N_ GAP -7.48 A_ _'_._3 TAL 159.19 TAP _108,95 RCA
GP 5.28 254. 54.|7 ?AP Z'_.43 £TS 349.46 ?AlE |59.68 ETE 359.56 ZAC
.18897 IN( 2.693J Vl 30.259
101.96 APO J49.47 v2 34.974
122.64 ETC 161.76 CLP -21.83
OLA _8._Z RAL 2|.85 RAO 2567.7 _E_L 1J,747 PTH 2.07 VHP 5.512 0PA J4.44 RAP 27.68 ?CO 1.2734
L-I TItV/_ IN] L4T IN] LONG IN] RT A,.._. ZNJ AZNTH IN] TIM_ PO CST TiN IN] _ LAT IN] _ LONG
_657.32 -21.08 J4_,67 _47.61 69,74 I 24 40 _057._ -23.65 134.89
33_8.69 -2J .07 118._8 E47.60 69,72 3 O 46 2728.7 -23.64 110.80
3024.95 -L_5.12 97.89 249.36 74.92 4 30 16 2424.9 -27.94 89.56
3436.30 -16.20 1_4.35 245,44 64.53 2 29 6 2836.3 -19,50 117.10
E567.42 -35.43 64.86 2S1,05 82.39 6 48 46 1967.4 -34,12 55.69
3466.59 -9.?0 JZ5.gO _4|.71 57.06 2 19 59 _66.6 -13,97 116,41
ORI_ZT OETERNIN_TiON ACCURAC_
ST |357.0 SR 333.! 55 1586.9
CRT .9367 CR5 .9673 C$T .9947
LSA 2109.5 NSA 143.2 SSA 12.7
ELI 1392.6 EL2 11_.6 ALF 13,04
D_FFERENTIAL COII'R_CT_OI_
TOE; -.8412 TR_-I._SII TC3 ,5070 BAU .113_
ROE -.2341 RRA -.1066 RC3 .0583 r_J .06_38
FOE 2.1727 FRA 2.759J FC3-3.1470 8SP 8567
BOE .8732 9R_ 1.3832 BC3 .§_04 FSP -1531
_ID-(.OUR_E EY_(UT_CN _CCUR_CY
`%T 2547.4 `%R 374.0 `%3 515.1
RRT .8_77 _ -.8457 R'rF' -.954_
2574.7 /_3 -._93 R13 -.9557
,%1 2566.3 ,12 208.3 THA 6.97
LAUNCH 0_TE 0EC 15 1968 FLIGHT TIN[ 138.00 _RRIV_L 0ATE NAY Z J969
HELIOCENTRIC CON|C
RL 147o23 L_L .DO
RP 108.40 LAP 1.18
RC 53.536 GL J8.20
PLAN(TC_[NTRIC CONIC
C3 15.702 VHL 3.963
LNCH ArMT_ LN(H TIN[ L-[ T|f_ IN] LAT
85.02 0 32 7 3614,37 -21.24
• 94.98 J 55 O 3346._0 -2J,23
1OO.OO 3 45 14 2991.51 -26.69
I{30.00 I 74 34 3444.09 -15.97
110.OO 6 7 41 2545,56 -33.61
110.00 1%8 37 3462._O -9.84
OlF¥ERENTI_L (E?RRECTION$
T(_[ -.8?01 TRA-I .3363 TC3 .5682 8AU .1213
ROE -.2357 RRA -.1_31RC3 .1042 FAU ,06637
r0E 2.3450 FRA 2.9?73 FC3-3.6592 8SP 8632
BOE .8533 BRA 1.3429 8C3 ,5777 FSP -]714
01STANCE 358.809
LO_. 83.09 VL 27.396 GAL 4.48 A_L 87,40 H(A 152.95 StAA ]26.J3 EC( .I_425
LOP 236,07 VP 37.370 GAP -6.91 AZP 92.31 TAL 159.38 TAP 312.33 RCA 102.89
GP 6.20 ZAL 54.40 ?AP 25.04 ETS 348.98 ?kE 159.05 ETE 3.26 ?AC 122.99
iN( 2.5968 VJ 30,759
_PO 149.37 V2 34.96!
£TC 161.00 CLP -74.30
OLA 2_.72 RAL 21.61RAO 6567.6 VEL 11.708 PTH 2.06 VHP 5.215 0PA 15.57 RAP 27.99 ?CO J.Zfi84
IN] LOI_ IN] RT A..,_r. IN] A_4TH IN] tiN[
139.57 246.44 70.21 1 32 21
J1_o91 246,43 70,20 2 50 46
95.57 _48.25 76.02 4 35 6
JE4.81 244.12 64.39 2 21 58
63.18 249.7_ B3.37 6 50 6
122.70 240.59 57.10 2 16 ?0
_IO-COLRS£ CX£CUT/ON _(CUR_Cv
,%T 2542.2 SGR 413,7 ,_G3 573.1
RRT .8794 _ -._010 RTF -,9572
S_ 2575.6 R23 -.1140 R13 -,9585
,%1 2568.2 ,%2 ]95.0 THA 8.i9








ST 1_57.6 SR 347.2 55 1666.1
CRT .9500 cR5 .9760 CST .9950
LSA 2J72.7 H$_ 136.2 SSA 11.9
ELl 1397,3 EL2 105.4 ALF 13.73
LAUNCH OATE O£C 15 1968 FLIGHT TIME 140,00 ARRIVAL OATE HAY 4 1969
HELIEX_ENTRIC CCNIC 0IST_E 365,421
RL 147.23 LAL .(30 L_L 83.09 VL 27.453 GAL 4.32 A21 87of12H_A 156.15 SHA
RP 108,43 LAP 1.O0 LOP 239.25 VP 37._ GAP "-'6.35 k_ 9"Z,27 TAL 159.57 TAP
RC 55.282 GL 17,88 GP 7,38 ZAL 54.59 ZAP 27,'8S ET8 348.26 Z_ 158.62 ETE
PLAI_.TOC_NTRZC CONIC
C3 14.855 VHL 3.854 OLA ,?..8.32 RAL 2J.48 RAO 6567,6 V_EL JJ.672 PTH 2.05VHP
LNO_ ATNTH LN(H T_NE L-I T_N[ IN] I._T IN] _ _NJ RT AS( |NJ A2'NTH IN] T_N[
89.78 % JJ 17 347_.33 -21.24 1_.24 243.34 70.8_ 2 9 11
90.22 I 14 45 3462,13 -21.23 128,42 245.33 70.80 2 12 27
IDO.O0 3 53 41 2943.02 -27.44 g_.J7 247.26 77.66 4 44 44
IOO.OO 1 13 2 3467.66 -15.27 lL:_21 242.72 63.99 2 10 50
JJO.O0 6 J2 JJ 25J5.76 -33.8_ _Y_.I_ 248.4] 84,7_ 6 54 7
I10.00 J 13 2 3467.70 -9.65 1L_'_.96 239.47 57.05 2 10 49
OIFFER_NTZAL CORR[CTI(]N_ M|O-(_URS_ _X£¢UTION A((URA(Y
TOE -.7862 TRA-1.2845 TC3 .6368 8AU .]307 SGT 2512.4 SGR 473.8 ,%3 636,6
ROE -.2419 RRA -.16_0 RC3 .|r_ FAU .07334 RRT .9170 _ -.9421 RTF -.9595
FOE 2.5104 FRA 3.2!68 r(3-4._744 B& o 8770 _ 2fl_6.7 R_3 -.1437 R13 -.9614
BOE ,8226 BRA 1.2952 BC3 .6583 FSP -1934 ,%] 2549.9 ,%2 186.2 ?HA 9.87
126.50 ECC .17997 IN( 2.4772
315.71 RCA 103.74 APO 149.27
7.4_ ?AC 123.06 ETC 160.11
4.935 OPA 16.88 RAP 28.05



















ST 1337.8 SR 369.4 SS 1736.9
CRT .9615 CRS .9834 CST .9953
LSA _|9.5 MS4 _79.2 SSA 11.0
ELI 1384.4 _L2 98.1ALF 14.95
561
JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4, 1968-69_
LAUNC_ DATE OEC I_ 1968 FLIGHT TIME 142.DO ARRIVAL EAT[ WAY 6 1969
HELIC"JCENTRIC CON I(
RL 147.2] LAL .(gO
RP 108.47 LAP .82
RC 57.109 GL 17.25
PLANE TOCENTRIE CONIC
C} |4,054 VHL }.749
LNCH AZMTH LNCH TIME
9(3.00 2 7 17
90.O0 0 18 47
100.00 4 11 3(3
JO0.O0 0 57 15
110.00 6 _ Z2
I10.00 J 4 52
OlSTANEE 372.01O
LOL 83.09 VL 77.504 GAL 4.17 AZL 87.68 H(A 159.33 S.MA 126.84 ECC .17608 INC 2.32}D Vl ]0.259
L(_ ° 242.44 VP }7.425 GAP -5.81 AZP 92.17 TAL 159.76 TAP ]Jg. J0 RCA 104.51 APO 149.J8 V2 34.936
GP 8.96 Z*L 54.70 ZAP 30.94 ETS 347.23 ZAE 158.34 ETE 17,56 ZAC 122,80 ET_ 159,05 CLP -29.74
CLA 27.64 RAL 21.48 RAO 6567.6 VEL 11.6}8 PTH 2,04 VHP 4.675 0PA 18.48 RAP 27.76 ECC 1.2)13
L-I TIME IN| LAT IN| LONG IN| RT A_ IN| A_WTH INJ TIME FN0 CST TIM IN| 2 LA T IN| 2 LONG
3278.84 -24.9! |J6.22 245.54 76.09 3 1 56 2678.8 -26.58 107.95
3632.03 -17.21 139.20 Z42,BO 67.16 1 19 19 3032,0 -20.16 J31.76
2878.39 -28.3(3 87.55 246.34 79.94 4 59 28 2278,4 -29.40 78.92
3507.71 -J4.07 J28,57 241.29 63.35 J 55 42 2907,7 -17.53 121,49
2475.09 -34.03 57.72 247.I3 86.57 7 I 37 1875.1 -34.13 48.48
3483.77 -9.06 J23.83 238.16 5£._(J 2 E 56 _883,8 -13.35 117.36
MI0-(..OUR_[ EXECUTION ACCURACY ORBIT CCTERMINATION ACCURACY
S(,T 24|5.E _ 558.| SG3 70(3.7 ST 1256.1 SR 397.6 SS 1763.4
_T .94J4 _ -.969"_ RTF -._4I CRT ,9696 CRS .9889 CST .9950
2478.8 R_3 -.1669 R_3 -.9669 LSA 2197.7 MSA 123.6 SSA 9.5
_| 2472.0 SG2 |83.9 THA |2.}4 ELI I3|4.3 EL2 93.0 ALF 17.15
DIFFERENTIAL CORRECTIONS
TO£ -.7139 TRA-I.2OI8 TO| .781B _.4U .15_0
ROE -._507 _A -,2055 RE3 .2633 FAU .08333
r0E 2.6079 FRA 3.4321 rc3-5.1332 BSP 9_67
8OE .7567 BRA 1.2192 8C3 ,8250 FS@ -L:v_O
LAUNCH DATE DEC 15 1968 f'L|(_T TI_ 244.00 ARRIVAL CATE MAY El 1969
H£L IOCFNTRI( CCNIC
RL 147.23 LAL .OO
RP 108.51 LAP ,64
RC 59.010 GL J6.|6
PLANE T(XENTRI C CONIC
C3 13.286 VHt. 3.6,45
LNCJq AT'MTH LNCH 'r|14[
90.00 2 41 44
90.00 Z3 42 19
lO0.O0 4 3_ 3_
100.00 0 37
II0.00 6 33 40
I=0.00 0 53 _J
OIST_ 378.5_
LO- 83.09 V_ 27.5_0 GAL 4.04 AZL 87._ PICA 162.52 SNA 127.15 £CC .17261
LOP 245.62 VP 37.448 GAP -5,29 AZP _.07 T_I. J59.94 TAP 3LP2.46 RC_ J05._30
GP |i.J2 Z_. 54.69 ZAP _4.37 ETS 345.79 ZAE J58.03 £TE 19,12 7AC |22.09
OLA 26.55 RA4. 2J .72 R/W) 6567.5 VEL |1.605 PTH 2.03 VHP 4.44| 0PA 20.54
L-! TIN[ INJ LA7 |NJ LO#_ INJ RT A_(. |NJ A2NTH |NJ T|NE PO (ST TIM
3J55.64 -L_.65 |07._ E45.O6 B0.06 3 34 19 2555,6
37_0.70 -|4,_0 143.|8 24|.03 65.41 24 44 _0 31_0,7
279_'03 -29,|4 e|._O 24_.4_ 83.02 5 20 10 2195.0
_66._ "J2.24 131._J) _.90 62.52 I )6 31 2966.5
2419.28 °34.J7 _3.37 24_.88 89.Jfl 7 I3 59 1819.3
IN( 2.1158 Vl 30.259
APO 149.10 v2 34.923
ETC 157.73 (LP -32.73
DIFFERENTIAL _CTIONS
7DE -,7258 TRA-I,21Z"_ TC3 .63_7 8AU .IL_O
-.2819 _ -.2768 R(3 .3_62 F_U_J .0_570
FOE 2.8534 FRA 3.8712 FC3-5.3842 BSP 79_4
BOE .7786 BRA 1.2434 8C3 .726| f_ -22'80
RAP 27.04 ECC 1.2187








ST 1_07.7 SR 466.5 SS 1891,4
CRT ,98|5 CRS .9941 CST .9964
LSA _343.7 NSA 109.8 SSA 9.8
ELI I385.9 EL2 84.2 ALF 19.37
W|0-_ EXECUTION _CCURACY
8_T 245_o9 SGR ?07.4 SG3 787.0
_RT .9548 RRF o.g_6l RTF" -.9588
Z_59.6 R_3 -,2|64 RI3 -.9638
_1 2551.6 SG2 _72.8 THA 15.45
L_UNCH OkT[ DEC 15 1968
HELIOCENTRIC C_IC
RL 147.23 LAL .00
RP 108.55 LAP .d5
RC 60.976 GL J4._
PLAN[ TOC_NTRIC CONIC
C3 12.519 VHL 3.538
LNO-I AZNTH LN(H TIE
90.00 3 _ 41
90.00 23 7 56
]00.00 5 3 58
1(30.00 0 Jl 16
1 I0.00 6 54
110.00 0 37 21
FLIGHT TINE 146.00 ARRIVAL DATE MAY 10 1969
OISTAN_£ 385.136
LOL 83.09 VL 27.59! GAL 3.92 AZL 88.18 HE_ 165.71 S_A 127.43 £CC ,16949 INC 1.8191 VI 30.259
LOP 248.80 VP 37.467 GAP -4.77 AZP 91.76 TAL I60.I| TAP 325,82 RCA 105.83 APO 149.03 V2 34.91I
GP 14.24 ZAL 34.54 ZAP 38.29 ETS 343.76 ZAE 157.35 ETE 27.89 ZAC 120.74 ETC 156.04 CLF -35,93
0LA 24.75 RAL 22.29 RAO 6567.5 VEL !1.572 PTH 2.02 VHP 4.241 OPA 23.39 RAP 25.68 E(C 1.2060
L-I TIE INJ LAT |NJ LONG |NJ RT AS_ INJ A_TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
3018.34 -27.88 97.76 244.39 84.85 4 10 59 2418.3 -28.30 89.12
384_,4 _ fJJ.24 151.76 239.46 63.84 24 1I 59 324E.4 -J4.67 144.76
2685,_0 -29.78 73.41 244.54 87,23 5 48 44 _085.3 -29.84 64.60
3650,70 -9.55 1_6.79 238,_8 61.54 J ]2 6 3050,7 -13.28 129.98
2339,9! -34,08 47.17 244,54 92.81 7 33 27 I739.9 -33.32 38.02
3568,85 -5.87 128.35 236.33 56,26 I 36 50 2968.9 -10.26 122.01
OIFFER£NTIAL CORRECTIO_
TOE -,6508 TRA-I.I487 TC3 ,6791 BAU .1448
RO{-.3i)6 R'RA -,3680 Re3 ._57_AU .09383
rD£ 2.8737 rRA 4.|979 F(3-6.4886 BSP 8163
BOE .7225 8RA |._O62 8C3 .8650 FSP -2545
ILAUN_H DATE O[C 15 J_(_
t'_LIOCENTR|C CONIC
RL 147.23 LAL .00
RP 108.58 LAP ,26
RC 63,OOO GL 11,00
PLAN[TOCENTRIC CONIC
C3 11.738 _ 3.426
LNO_ AZNTH LNCH T|NE
90.00 4 lI 6
90.00 22 _ 34
100.00 5 47
100.00 23 33 13
110.00 7 27 10
II0.O0 0 13
MI0-C(X,W_ EXECUTION ACCURACY ORBIT OETERNIN_TiON _CCUR_CY
_T 23_r3,1 SC_ 912.2 _.e3 858.7 ST 12L_0.O _WR 544.8 SS I894.0
RRT ,9603 _ -._944 RTF -,9597 CRT .9875 CR$ .9968 CST .9968
_523,7 R_3 -.L_67 R|3 -,96_4 LSA 23J5.8 _SA 97.7 SSA 9.0
SGI 251_.4 SC_ 238.3 THA 20,61 ELI 1333.8 EL2 78.6 ALF 23,88
FLIGHT TIME 148.00
O|$TAN_[ 391.664
LOL 83.09 VL 27.628 GAL 3.82 AZL _.64 H_
LOP 291,98 VP 37.483 GAP -4.L_ AZP 91.33 7AL
GP 19.05 7AL 54.17 ZAP 43,00 ET8 340.83 ZAE
ARRIVAL DATE MAY 12 1969
168.89 S_A 127.68 ECC .16673
160.27 TAP 329.16 RCA 106.39
155,44 ETE 39.50 ZAC 118.33
OLA 21,62 RAL 23.47 RAO 6567.4 VEL 1|.538 PTH 2.01 VHP 4.101 OPA 27.68
L-I TINE IN| I..AT |NJ _ IN| RT AS( IN| A2'NTH IN| TINE PO CST TIN
_843.3| -28.29 84.99 243._ 91.23 4 "58 30 2243.3
39g0.23 --6.68 160.23 238._6 62.42 Z3 33 24 3390.2
_32.59 -L_3.74 62.O7 243,47 93.19 6 29 41 1932.6
3776.19 -fl.4J 143,_3 237,fl7 60.56 24 36 9 3176.2
L_'_a3'.67 -33.30 37.96 243.05 98.21 8 4 11 16,20.7
_.87 -2.31 133.17 E_5.68 55.89 I 14 57 )060.9
IN( 1.3585 vJ ]0.259
APO 148.96 v2 34.900
ETC 153.78 CLP -39.31
DIFFE6ENTIAL COR_[CTIONS
TOE -,5619 TRk-|._7_ TC3 .6968 BAU .169_
FOE 2.7050 FRA 4,_178 FC3-7._3'92 8_ 8)60
BOE .6645 BRA J.203S 8E3 |.0781FSP -2763
NIO-COURSE E)_CUTION ACCURACY
SGT Z"_'_I.9 _ 1_7.| ,S_3 915.2
_T .9608 _RF o.99_2 e_ -.9588
2_4}.J R_ -.2146 R|3 -.9748
S_I 2523.2 SG2 301.9 THA 28.59
RAP 23.27 ECC 1.1932








ST 1107.4 SR 656.3 SS 1821.5
CRT .9926 CR$ ,9984 CST ,9978
LSA 22_9.I MSA 77.5 SSA 9.0
ELI 1285,5 EL2 68.5 ALF 30.56
562
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VCL 4, 1968-691
LAUNCH OATE DEC 15 1968 FLIGHT TIE 150,00 ARRIVAL DATE NAY 14 1969
HELIOCENTRIC CONIC DZSTANCE 398.16_
RL 147.23 LAL ,OO LOL 83.09 VL 27.660 GAL 3.73 AZL 89.47 HCA 172.07 SNA IZ7,90 ECC .16430 INC .5352 VJ 30.259
RP 108.62 LAP .O7 LOP Z55.15 VP 37.497 GAP -3.79 AZP 90.53 TAL 160.40 TAP 332.47 R(A t06.R8 APO 148.91 V2 34.889
RE 65.076 GL 4.45 GP 27,13 ZAL 53.66 ZAP 49.Z4 ETS 336.47 ZAE 150.32 ETE 53.53 ZAE ]13,98 ETC |50.67 CLP -42.81
PLANETOCENTRIC CONIC
C3 10.99| VHL 3.]15 DLA 15.47 RAL 25.85 RAD 6567.4 VEL I1.506 PTH Z.O0 VHP 4.100 DPA 34.82 RAP 18.8I ECC 1.1809
LNCH AZMTH LNCH TIN_ L-I TII4E INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIME PO CST TIN INJ _ LAT INJ 2 LONG
90.00 5 26 1! 2583.85 -Z6.48 68.26 242.54 lO0.4I 6 9 15 t983.9 -24,77 58.01
90.00 21 30 51 4222.43 .76 173.23 238.|8 61.69 82 4I 'j4 3622.4 -3.03 166.60
IOO.00 6 56 I 1294.17 -27.56 44.7| 242.30 lOS.D5 7 34 J5 1694.8 -25.62 36.45
JOO.DO 22 43 43 3987.34 1,73 155.41 237.85 60,15 23 50 IO 3387.3 -2.26 I48.89
liD.DO 8 23 8 21J81.56 -30.38 23.|9 241.48 106.48 8 56 50 148|.6 -27.8] 14.93
JIO.DO 23 33 5 3832,72 4.20 142,]5 238.|! 56_04 24 36 57 3232.7 -.29 135.93
IFFERENTIAL CCRRECTICNS NI0-CO,_SE EXECUTION aCCURacY ORBIT DETERNINATION ACCURACY
T0E -.45J2 TRA-Z.032! TC3 .8753 BAU .8185 _T _057.7 _R 1783.0 SC,3 9|5.5 ST 957.3 SR 194.0 SS 1588.5
K13E -.389! RR4 -.7832 RE3 1.3099 FAU ,10046 RRT .9574 RRF -.9995 RIT -.9556 CRT .9981 ERS .9992 CST .9996
FOE Z.1405 FRA 4.7009 FC3-7.9127 BSP 89"49 566 2722.7 R23 -.1716 R13 -.9847 LSA 2017,1H_A 37.9 SSA 14.0
802 .5958 BRA I .2956 BE3 |.4737 FSP -2805 S_| _94.Z ._2 393.1 THA 40.73 ELI 1243.2 EL2 37.9 ALF 39.86
LAUNCH DATE DEC 15 l_ FLIGHT TIME |52.00 ARRIVAL DATE HAY 16 |969
HELIC(ENTRIC CONIC
RL 147,23 LAL .00
RP 108.65 LAP -.|l
RC 67.198 GL -ll.Gl
PLANETOCENTRIC CONIC
E3 Jl.108 VHL 3,333
LNO4 AZMT_ LNCH 7IME
90.00 7 47 58
90.00 19 52 }4
100.00 9 9 30
100.00 _1 13 43
I|0.00 10 |8 14
_lO.00 22 21 19
OISTM, ICE 404.647
LQ. 83.09 Vk 27.689 GAL 3.66 AZL 91.38 _ 175.24 SHA
LOP 258.33 VP 37.508 GAP -3.32 AZP 88.63 TAL ff:O.31 TAP
GP 42.51 ZAL 54.81 ZAP 59.14 ETS 329.98 Z_E 137.38 ETE
DLA ,44 RAL 3J.3J _ 8567.4 _EL J|.5_J PTH 2.DO VHP 4.605 DPA
L-I TINE INJ I._T INJ LONG INJ RT AS( INJ A2WTH INJ TIME PO CST TIM
2'097.06 -18,35 34,18 243.96 113.31 8 22 55 1497.1
4713.55 15.8J _1,45 243.B_ 66.20 2J IJ B 41J3.6
I834.0I -17.40 14.44 243.57 U4.70 9 40 4 1234.0
4451.83 |6,65 |BJ.81 243.42 64.81 22 27 54 5851.8
1618.91 -19.65 358.92 242,38 118.55 10 45 12 1018.9
4239.69 J8.89 164.50 _4_.L_Z 60.97 23 32 9 3639.7
128.09 ECC ,162L:_O INC 1,3754 Vl _0.259
335.75 RE4 107,31APO 148.87 V2 34.878
67.10 ZAC 105,33 ETC 146.55 CLP -45.90
DIrFEI_[NTI_L CORRECTION5 NI0-COUR_E E_EUTICN ACCURACY
TOE -.3264 TRA-I.0123 TC3 .5440 B/"J .3055 S_T 1864.2 _ 2743.4 $63 737.3
ROE -.3043 RRA-1.3647 RE3 1.9837 F_U .O7916 RRT .9493 RRF -.9999 RTF -.9485
FOE .8963 FRA 4.2539 FC3-6.1701 BSP 10443 S_ 3316.9 R_3 -.1018 R13 -.9948
_)E .4463 _A J .6992 BC3 2.0589 FSP -_'_46 ,_1 3_80.6 S(;2 489,1 THA 56.3_
48.I3 RAP 8.44 ECC J.1B28








ST 766.6 SR 877.8 55 1068.3
CRT .98_0 CR5 .9996 CST ,9777
LSA 1575.1MS_ 135.5 SSA _.3
ELI 1160.6 EL_ 106.6 ALF 48.94
LAUNCH DATE DEC 15 1968 FLIGHT TIME 154.00 ARRIVAL DATE MAY 18 1969
HELIOCENTRIC CONIC DISTANCE 411.074
RL 147.Z3 LAL .DO LOt. 83.09 VL 87.713 GAL 3.60 AZL 10(3.77 SEA 178.38 S_A 188.26 ECC .16044 INCID.7714 vl 30.259
RP 108,68 LAP -,30 LOP 261.50 VP 37.516 GAP -2.87 _ZP 79.23 TAL J60.56 T_P 338.95 RE4 I07.68 _PO J4B.B4 V2 34.867
RC 69.360 GL -54.94 GP 74:57 ZAL 72.45 ZAP 77.48 ETS 316.29 ZAE 105.78 ETE 68.66 ZAE 87.86 ETC 137.78 CLP -35.44
PLANETOCENTRIC CONIC
C3 39.878 VHL 6.315 CLA -40.94 R_L 46,33 R_D 656_.5 VEL J2,698 PTH 2,3I VHP 9.50! DPA 7J .16 RAP 317.97 ECC 1,6563
LN(H AZMTH LNCH TIME L-I TIHE INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG
59.10 11 24 18 1704.51 21.16 27.43 289.81 185.90 lI 58 48 1104,5 25.69 L_.66
IL:_.90 18 16 4 57J0,71 ZJ.I7 267.48 289.82 125,89 J9 51 15 5110.7 25.71 _60.71
59.10 11 24 18 1704.51 21.16 27.43 889.81 185.90 11 52 48 1104.5 _5.69 20.66
1L_3.90 f8 16 4 5710,71 21.17 267.48 289.82 125,89 19 51 15 5110.7 25.71 260.71
59.10 11 14 18 1704.51 21.16 27.43 289.81 125.90 It 58 42 1|O4.5 85.69 _0.66
120,90 18 16 4 5710.7I 21,17 267.48 289.82 125.89 19 51 15 5110.7 85.71 260.71
DIFFERENTIAL CCRR'ECTION5 MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.3552 TRA-I.6628 TC3 .I165 BAU .3220 ,%T L_027.7 S(,R 386_.1 ,%3 214.9 ST 680.2 SR 1239.1 SS 633.6
ROE .5662 RRA-3.IZ89 RC3 .5926 FAU .01618 RRT .9500 _ -.9993 RTF -,9609 CRT .6048 CRS .9950 CST .6#_O
FOE -.2740 FR4 2.0875 FC3 -.3513 BSP 14125 ,5_ 4365,6 R23 -.0295 RI3 -,9996 LSA |462.7 MSA 509.8 SSA ,3
BOE .6684 BRA 3.54](3 BE3 .6040 FGP -710 5GI 4328.8 $62 563.4 THA 63,02 EL1 1318.7 EL8 508.9 ALF 68._3
_LAUt_CH DATE DEC 15 1968 FLIGHT TIME 156.00 ARRIVAL 0ATE MAY 20 1969
HELIOCENTRIC CONIC
RL 147.23 LAL ,00
RP lOB.78 LAP -.49
RC 71.560 GL 62.56
PLANETOCENTRIC CONIC
C3 84.964 VHL 9.218
LNCH AZMTH LNCH TIYlE
33.41 17 9 23
146.59 2 52 _9
33.41 17 9 23
146.59 2 52 _:J
33,41 17 9 23
146.59 2 5_ 39
DIFFERENTIAL CORRECTIONS
T02-4.7832 TRA -.3142 TO3 -.O_32 B_AJ .0_3
ROE 5.4546 RRA -.3J54 RC3 -,D_J7 FAU ,_._8
FDE 4.J492 FRA -.0378 rE3 -.0393 BGP IL_34
BOE 7.2548 _RA .4452 BC3 .0849 FSP -827
OISTANEE 417.628
LOt. 83.09 VL 27.734 GAL 3.53 _ZL 72.81HCA 181.65 S_A 128,41 EEC .15879 INC17.1856 Vl 30.259
LCP 264,67 VP 37.323 GAP -8,39 AZP 107.16 TAL 160.78 TAP 342.37 RCA 108,02 APO 148.79 V8 34.858
GP -75.43 ZAL 78.28 ZAP 79.18 ETS 60.08 ZAE 100.94 ETE 308.88 74C I14.70 ETC 236.69 CLP -41 .68
OLA 61.00 RAL 533,84 RAO 65_9.7 V_L 14.364 PTH 8.6| VHP 9,258 DPA -55.I2 RAP 77.07 EGG 2,3983
L-I T_HE INJ L_7 INJ _ _NJ RT ASC fNJ A2'tATH INJ T_ME PO CST TIN _NJ 2 CAT INJ 2 LONG
4730.69 -18,L:_Z 231.B0 233.33 30.69 18 28 14 4130.7 -25.05 _27.72
3051.66 -18.21 93.37 233.32 30.69 3 43 _O 2451.7 -25.04 89.50
4730.69 -I8.2'_ 231.80 _33.33 30.69 JB _8 14 4130.7 -25.05 _7.72
3051,66 -18.2! 93._7 233.32 30.69 3 43 _0 2451.7 -85.04 89.50
4730.69 -18.LP'_ 231.80 235.33 30.69 18 28 14 4130.7 -_5.D5 2_7.72
305J,66 -JB,2J 93,57 233,32 30,69 3 43 30 2451,7 -25,04 89.50
MIO-COUR_E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
S_T 3000.6 S_ 3417.9 SG3 283.0 ST 2975.6 SR 3392.7 SS 2136_.E
RRT -,96_4 RRF ,9949 RT_ -,9874 CRT -,9971 CRS -.9995 CST .9989
Sr_B 4348.E R23 -.0119 R13 .9999 LSA 4958.6 MSA 171.0 SSA ,7
S_I 4510.3 SG2 584.5 THA I31.15 ELI 4509.5 EL_ 170.9 ALF 13!.24
563
JPL TM 33-99 EARTH--VENUS TRAJECTORIES f VOL. 4. 1968-69)
LAUNCH CAT[ 0EC 15 1969 FLIGHT TI_ 158,00 ARRIVAL _4T[ MA_ Z_ 1969
H£LIOCENTRIC CONIC
RL 147.2] LAL .DO LCL 83.09 VL
RP 108.74 LAP -.67 LOP 267.84 VP
RC 75.792 GL 48.98 GP -46.72 ?AL
PLAN(TC_ENTRIC CONIC
C] 26.674 VHL 5.]65
LNCH AZHTH LNCH TZMl_
41.99 19 ] 55
138.01 4 ] 19
41.99 19 3 55
158.01 4 1 19
41.99 19 ] 55
l_l.Ol 4 I 19
OlrFE_NTrAL (C_RECTIONS
TOE -.7647 TRA -.5109 TC] .0574 BAU .29_3
ROE Z.7540 RRA .57_ RC] -.8176 FAU .07796
FOE 8.0353 FRA 1.8085 FC3-2.5303 6SP 11156
8OE 8.8389 E]RA .7_15 6C5 .8196 FSP -2_)3
OISTANC£ 4_4.013
_7.758 GAL 3.50 AZL 81.911_A 184,80 ._4A 188.5] £CC .15759 INC 8.0871 V! 30.259
37.527 GAP -1.96 AZP 98.06 TAL 160.70 TAP ]45.50 RCA 108.87 APO J48.78 v2 34.848
68.90 2AP 70.I0 ETS 26.0_ ZAE 130,75 [TE 2B5,44 ZAC 128.2] ETC 197.65 CLP -60,_]
C_A 53.92 RAL 356.B0 RAD 6568.1 VEL 12.168 PTH 2.18 VHP 4.2_0 OPA -]4.]4 RAP 46.85 ECC 1.4190
L-| TIME IN] LkT IN] LONG IN] RT AS( IN] A2NTH IN] TINE PO (ST TIN IN] 2 LAT IN] 2 LONG
4400.49 -31.54 211.39 240.25 4].71 20 17 15 3800.5 -]7.13 2D4.88
2812.55 -31.52 84.27 240.23 43.70 4 48 18 8212.5 -37.12 77.77
4400.49 -31.54 211.99 240.25 43.71 20 17 15 3800.5 -37.15 204.88
2812.55 -31.52 84.27 240.25 43.70 4 48 |2 2212.5 -57.]2 77.77
4400.49 -31.54 211.39 240,25 43.71 20 17 _5 3800.5 -37.13 _O4.8fl
8812.55 "31.52 84.27 240.23 49.70 4 48 |2 22i2.5 -37.12 77.77
_0-(.CI._,_ _)(_CUT_ON ACCL_A(Y CRBIT OETERNINATION ACCURACY
5GT 1284.2 ._ ]928.8 ,563 819.4 ST 896.1 SR ]050.4 55 ]296.9
RRT -.8569 RgF .9993 RTF -.8720 CRT -.9755 CRS -.9999 CST .9782
SC_ 3567.9 R23 -.0306 R19 .9993 L,_ 4576.2 HSA 189.6 55A 1.8
561 351_.9 ._2 6_7.5 _ IO8.92 ELI ]17_.7 ELZ 189.3 ALF IO6.O5
LAUNCH DATE 0£C 15 1968 FLJG,NT TII4_ 160.(_ ARRIVAL OATE HAY 24 1969
HELIOCENTRIC CONIC OI$TANCE 490.405
RL 147.23 LAL .O0 LCL 89.09 VL 27.767 GAL 9.48 AZL 83.80 h_A 187.96 514A I_.63 £CC .15662 INC 6.1986 V] 30.859
RP 108.77 LAP -.86 LOP 271.01VP 37,590 GAP -1,59 AZP 96,14 TAL 160.68 TAP 348.64 RCA 108.48 AR3 148.77 V_ 34.839
RC 76.053 GL 42.40 GP -]9.09 ZAL 65.97 ZAP 70.L_9 _T$ I6.06 ZA[ I45.06 ETE 281.15 ZAC 188.16 ETC 186.18 CLP -66.88
PLANETOCENTRIC CONIC
C] 19.696 V)_L 4.4_ OLA 48.95 RAL 3.8_ RAO 6567.8 V[L |I.878 PTH _.|1 VHp 3.427 OPA -2].09 RAP ]7.60 ECC l.]241
LN_ ATMTH LN(H TINE L-J TINE IN] I_T IN] LONG IN] RT A._C IRJ A2'NTH _NJ TIM_ PO C$T TIN IN] 2 LAT IN] 2 LONG
48.25 19 51 27 4282.08 -92.4_ I_9._6 240.24 51.10 21 2 49 _)82.1 -]7.29 192.56
I]1.75 4 10 ! _789.44 -3_.49 82.21 240._9 51.09 4 56 24 2183.4 -]7.22 74.81
48.25 19 51 27 4282.08 -92.45 I_<3._ 240.2_ 51.10 21 2 49 3682.1 -]7.23 192.56
111.75 4 10 | 2789.44 -92.49 82.21 240.29 51.09 4 56 24 2189.4 -37.22 74 .Bl
48.25 19 51 27 4282.O8 -92.45 |99._N_ 240.24 31.10 21 2 49 3682.1 -37.23 192.]6
111.75 4 10 l 2789,44 °92.4] 8_.21 240,_3 51,09 4 56 84 2183.4 -]7.22 74.81
0IFF[RENTIAL CORR_.CTIONS NIO-COUR_ ELOCUTION ACCURACY ORBIT OETERI4INATION ACCIJRACY
70E -.8770 TRA -,41 54 7C3 -,069_ BAU ,2426 56T B99,2 SGR 2_04,9 569 1_97,0 5T 4]].5 5R Z216.] 55 5694,1
ROE ].6956 RRA .58_ RC3 -.9189 t_J .12_74 RRT -.7212 _ .9992 RIT -.7988 CRT -.90_0 CRS -.9999 CST .9092
FOE 9.5203 FRA 3.6059 rC3-_.5270 B_P 8661 _ 27_9.8 R_9 -.0920 RI9 .9991 LSA 4325.8 HSA 183.4 SSA 2.4
80E 1.7]8! BRA .7186 8(9 ._'_11 FSP -406| SGI 2687.7 _2 5_.7 THA 104.63 ELI 2250.8 EL8 18].4 ALV 100.08
LAUNCH 0ATE 0EC 15 1968 FLIGHT TINE 162.00 4RRIVAL OATE NAY 26 1969
HELIOCENTRIC CONIC 0ISTAN_E 4]6.780
RL 147.2] L4L .DO LOL 83.09 VL 27.779 6AL 3.47 AZL 84.62 HCA 191.13 S_A I88.7J ECC .15589 INC 5.]807 v] 50.259
RP |08.80 LAP -1.04 LOP 874.17 VP 37.531 GAP -1.11 AZP 95.28 TAL 160.62 TAP 351.75 RCA _08.65 APO ]48.78 V2 ]4.B]1
RC 78.]40 GL 38.81 GP -25.5] ZAL 63.57 ZAP 73.76 ETS 10.25 ZAE 153.11 ETE 274.48 ZAC 120.07 ETC 180.07 CLP -71.95
PLAN(_TC_ENTRIC CONIC
C3 '17.211 VHL 4.149 _LA 46.07 RAL 7.07 RA0 6567.7 VEL 11.773 PTH 2.08 VHP ].|]| 0PA -]7.82 RAP 32.1J ECC J.2_]8
LNCH AZHTH LN_H TIHE L-I TIHE IN] LAT IN] LONG _NJ RT AS( IN] A2'HTH IN] TINE PO CST TiN IN] 8 LAT IN] Z LONG
52.00 20 t7 2] 4217.91 -32.07 193.43 239.95 54.96 21 27 41 3617.9 -36.41 185.71
128.00 4 9 47 2784.42 -32.06 81.98 299.94 54.95 4 56 11 2184.4 -36.40 74.26
52.00 210 17 2] 4217.91 -32.07 193.49 299.95 54.96 21 27 41 3617.9 -36.4J 185.71
128,O0 4 9 47 2784.42 -32.06 81.9_ 239.94 54.95 4 56 11 2184.4 -36.40 74._6
52.OO _O 17 23 4217.91 -3_.07 199.43 23_._5 54._6 21 27 41 9617._ -36.41 185.71
128.00 4 9 47 2784.42 -32.O6 81,98 239.94 54.95 4 56 11 2184.4 -36.40 74.26
_IFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURAC_ ORBIT OETERt4INATION ACCURAC_
TOE .0143 TRA -.2932 t(3 _.2552 BAU ._63 567 621.2 .TaR 2135.2 S63 1562.0 ST 176.] SR 1746,6 55 _816.i
R_E 1.2419 RRA .5267 RC3 -.8599 FAU .15970 RRT -.LP'ZO _ .9987 R1T -.3479 CRT -.0683 CRS -.9998 CST .0880
FOE10.1252 FRA 4.7690 FC3-7.79|9 B.qP _25 _G_ 2223.7 R29 .0002 R13 .9991 LSA 4215.0 HSA 178.5 SSA 3.1
BOE 1.2440 8RA .6028 _C3 ,8964 FSP -4878 561 2145.9 562 585,9 THA 95.78 ELI 1746.7 EL2 175.9 ALF 90.40
LAUNCH OAT£ 0£C 15 1968 FL|?._'4T TINE 164.00 ARRIVAL GATE HA¢ 2# ]969
H_LIOCENTRIC CONIC
RL 147.29 LAL .00 LOL 83.09 VL
RP 108.82 LAP -1.21 LOP 277.34 VP
RE 80.651 GL _.55 GP -20,84 ?AL
PLANETOCENTRIC CONIC
C] 15.971 VHL 3.996
LNO_ A2'HTH LN_H TIN_
54,47 20 34 20
125.5] 4 8 8
54,47 20 34 20
125.5] 4 8 8
54.47 _ 34 20
125.53 4 8 8
DIFFERENTIAL CCRR[CTION5
TOE .2620 rRA -.1547 TC3 -.4859 BAU .1958
ROE .9924 RRA .4644 R(9 -.7777 FAU .17260
F0£10.3591 FRA 5.5470 FC3-9.3562 BSP 5636
802 1.O264 BRA .4895 8C3 .9170 FSP -5466
OISTANCE 449.195
27.788 GAL 3.47 AZL 85.08 H_A |94._O S_4A 128.77 ECC .15540 INC 4.9225 Vl _O.259
97,530 GAP -,70 AZP 94,77 TAL 160.52 TAP 354.82 RCA I08,76 APO 148.79V2 ]4.824
62.44 ZAP 78.48 [T5 6.48 ZAE 157.87 [TE 264.07 FAG 117.41ETC 176.]6 CLP -77.67
OLA 44.24 RAL 8._ RAO 6567.6 VEL 11.7L_ PTH 2.06 VHP 2.946 0PA -1].9] RAP 87.86 ECC 1.2628
L-I TINE IN] L._T _NJ LON_ IN] RT AS(. IN] AZNTH IN] TINE PO CST TIM IN] 2 L_T IN] 2 LONG
4176.65 -31.60 189.24 299.84 57.26 21 43 56 3576.6 -35.66 181.38
2791.43 -31,58 82.24 239.83 57.24 4 54 40 2191.4 -35.65 74 .]B
4176.65 -91.60 18_._4 299.84 57.26 21 49 56 3576.6 -35.66 J81.38
2791,49 -31.58 8_.24 299.83 57._4 4 54 40 2191.4 -]5.65 74.]8
4176.65 -31.60 189.24 299.84 57,26 21 43 56 3576.6 -35.66 J81.38
2791.43 _91.58 8_.24 2_.89 57.24 4 54 40 2191.4 -35.65 74.]8
MID-COURSE EXECUTION ACCURACY CR_IT OETEI_41NATION ACCURACY
56T 62_.7 _R 1609.5 563 1727.4 57 387.l SR 1449.9 SS ]874.6
RRT .499_ RRF .9977 RTF .4053 CRT .90_4 CRS -.9996 CST -.8947
._ 19!3.6 _'_9 .0794 R19 .995q LSA 4151.4 NSA 175.1 55A 3.9
561 1831.5 562 554.5 THA 80,66 ELl 1492.2 EL2 158.9 ALF 76.Z4
564
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH 0ATE DEC 15 1968 FLIGHT TINE 166.{X} ARRIVAL OAT[ MAY 30 1969
HELIOCENTRIC CONIC
RL 147.2] LAL .00 LOL 8]°09 VL 27.794 GAL
RP 108.84 LAP -1.39 LOP 280.50 VP 37.529 GAP
RE 82.981 GL ]4.97 GP -17.59 ZAL
PLAN[TOCENTRIC CONIC
C3 15.235 VHL 3.906 DLA 42.97 RAL
LN04 AZNTH L_H TINE L-I TINE
56.21 20 46 43 4147.77
12].79 4 6 38 2799.59
56.21 20 46 43 4J47,77
125,79 4 6 38 2799.59
56.21 20 46 43 4147.77
123.79 4 6 38 2799.59
OIFFEI_NTIAL CC_CTIONS
TOE .4935 TRA -.OO57 TC3 -.7460 BAU .L_74
ROE .8310 RRA .4099 RC3 -.6914 FAU .18472
FOE10.3852 FRA 6.0809 FC-10.4826 6SP 5031
(_ .9665 BRA .4i00 BC3 1.0172 FSP -5865
0ISTANCE 449.470
3.49 AZL 85.37 _A
-.29 AZP 94.42 TAL
197.46 .94k 128.82 ECC
160.38 TAP 357.84 RCA
61.6(3 ZAP 83.75 ETS 3.84 ZAE 160.26 ETE 250.36 ZAC 114.58
.15515 INC 4.6278 Vl _.259
108.83 APO 148.80 v2 34.816
ETC 173.89 CLP -8].44
10.35 RkO 6567,6 VEL il.689 PTH 2.06 VHP 2.85] DPA -12.01
INJ LAT [NJ LONG _NJ RT ASC _NJ AZ14TH INJ TIl,t_ PO CST TIM
-31.16 186.33 239.90 58.76 21 55 51 3547.8
-]1.14 82,66 239.90 58.75 4 53 18 2199.6
-3J.J6 J86.33 239.90 58.76 2J _5 51 3547.8
-31.14 8Z_ro6 239.90 58.75 4 53 18 2199.6
-31.16 186.33 239.90 58.76 21 55 51 3547.8
-31.14 82.66 239.90 58.75 4 53 18 2199_6
RAP 24.18 ECC 1.2511








5T 724.2 SR 1243.9 SS 3862.9
CRT .9791CRS -.9993 CST -.9712
LSA 4118.7 NSA 172.9 SSA 4.7
ELI 1433.7 EL2 127.6 ALF 60.05
MI0-COURS£ EXECUTION ACCURACY
SGT 9_9.5 SGR 1566,3 SG3 1828.3
RRT .8160 RRF ,9961 RTF .1963
SGB 1821.3 R23 .1717 R13 .9816
-%1 1757.2 SG2 478.9 THA 61.89
LAUNCH DATE 0It 15 1966 FLIGHT TII4E I_.00 ARRIVAL DATE JUN I 1969
HELICCENTRIC CONIC
RL 147.23 LAL .(30
RP ID8.86 LAP -1.56
RC 85.328 GL 33.76
PLANET(_.ENTRIC CONIC
C3 14.817 _ 3.849
LNO'_ A2'MTH LNCH TIME
57.53 _ 56 33
122.47 4 9 36
$7.53 20 56 33
122.47 4 5
57.53 20 56 33
122.47 4 5
DISTANCE 455.783
LOL 83.09 VL 27.798 GAL 3.52 AZL 85.58 PICA
LOP 283.66 VP 37.526 GAP .11 AZP 94.14 TAL
GP -15.17 ZAL 60.90 ZAP 89.24 ETS 1,89 ZAE
200.63 SNA I?.8.85 ECC .15511 INC 4.4212 Vl _0.259
J60.19 TAP .82 RCA 108.e6 4PO 148.83 V2 ]4.810
160.66 ETE 235.50 ZAC 111.7] ETC 172,15 CLP -69.22
0LA 42.04 RAL 11.45 RAO 6567.6 V[L 11.671PTH 2.05 VHP 2.807 OPA -10.85 RAP 20.82
L-| TIN| IN| LAT |NJ LONG |NJ RT A,_ IN| A214TH |NJ T[I4[ PO C|T T_H _NJ 2 LAT
4126.49 -30,77 184,18 240.14 59.81 22 5 19 3526.5 -]4.52
2807.82 -30.76 83.12 240.13 59.80 4 52 24 L_7.8 -]4.52
41_6.49 -30.77 184.18 240.14 59.81 _2 5 19 3526.5 -34.52
2807.82 -30.76 83.12 240.13 59.80 4 52 24 2207.8 -]4.52
A126.49 -30.77 184.18 240.14 59.81 22 5 19 ]526.5 -34.52
2807.82 -30.76 83.12 240.13 59.80 4 52 24 _7.8 -34.52
DIFFERENTIAL CORRECTIONS
TDE .7153 TRA .|505 TC3-1.0241 8,MJ .2356
ROE .7160 RRA ._2 RC3 -.6049 FAU .J9116
r0[|0.24|5 FRA 6.430(5 FC-iI .|701 BSP 5090










ST 1068.7 SR 1087.9 55 3814.3
CRT .9932 CRS -.9969 CST -.9866
LSA 4104.3 MSA I71.8 5SA 5.4
ELI 152_.4 eL2 89.2 ALF 45.51
NIO-O_R,_E EXECUTION ACCURACY
5GT 1358.7 SGR 1371.0 .%3 1877.9
RRT .92_ RRf" ,_:_35 RTF .9108
1930.3 R'Z3 .2101 R13 .9712
SGI 1893.1 SG2 376.8 THA 45.28
LAUNCH O4TE OEC 15 1968 FLIGHT TIME 170.00 ARRIVAL _AT[ JUN 3 1969
HELIOCENTRIC CONIC OISTANCE 462,077
RL 147._3 L4L .OO LOL 83.09 VL 27,80_ GAL 3.96 _ZL 85,73 HCA 203.79 SMA 128.86 £CC ._55]0
RP IO8.88 LAP -1.72 LOP 286.82 VP 37,522 G4P .50 AZP 93.91 TAL 159.96 TAP 3.76 RCA 108._5
RC 87.691 GL 32.77 GP -13.26 ZAL r:_.24 ZAP 94.78 ETS .40 ZAE 159.48 £_E 222.18 ZAC 108.98
PLAN_TOCENTR[C CONIC
C] 14.$$2 VHL 3.8J$ CLA 41.31RAL 12.44 RA0 6567.6 VEL 11.659 PTH 2.05 VHP 2,795 0PA -10,15
LNCH 47NTH LNCH TIE L-] TIN[ IN| LAT IN| LONG IN| RT ASC IN| A2'NTH IN| TIME PO CST TIM
58.57 21 4 55 4110.2] -_0.42 182.54 240,52 60.59 22 13 25 3510.2
121.43 4 5 4 2816.05 -30.41 83.60 240.51 60.58 4 52 0 2216.1
$8.57 21 4 55 4110,2] -_O.42 182.54 240.52 60.59 22 1] 25 3510.2
121.43 4 $ 4 2816.05 -30.41 83.60 240.51 60.58 _ 4 52 0 2216.1
$8.57 _J 4 55 4210,23 -_.42 182.54 240.52 60.59 _2 13 25 35J0._
121.43 4 $ 4 2816.05 -_0.41 83.6(] 240.51 60.58 4 52 0 2216.1
INC 4.2678 VJ 30.259
APO 148.67 V2 ]4.804
ETC 170.81CLP -94.g!
OIFFERENTIAL CORRECTIONS NID-COUR,E EXECUTION ACCURACY
TOE .9257 TRA .]101 TC]-l.31OO BAU .2743 S_T 1821.1 SGR 1204.8 SG3 1881.9
ROE .6271, RRA .3186 RC] -.5219 FAU ,19343 RRT .9583 RRF ,9896 RTF .9508
FOE 9.9333 FRA 6.6109 FC-11.5075 OSP 5768 _ 2183.5 _3 .1911 RI3 .9710
_E 1.1181 8RA .4446 BC3 I .4102 FSP -6197 SG1 2164.2 SG2 269.8 THA _3.04
RAP 17.75 ECC 1.2195








ST 1403.0 5R 961.2 55 ]729.0
CRT .9977 CRS -.9982 CST -.9920
LSA 4095.0 MSA 171.2 SSA 6,1
EL| 1699.8 EL2 53.7 ALF 34.39
LAUNCH OATE DEC 15 196/:1 FLIGHT TIME 172.00 ARRIVAL CATE JUN $ 1969
HELIOCENTRIC CONIC
RL 147.2] LAL .0(3
RP 108.90 LAP -1.88
RC gO.065 GL 31.92
PLAN_TOC_NTRIC C_NZC
C3 14.408 V_L 3.796
LNCH ATNTH LNCP'I T|NE
59.43 21 12 25
120.51 4 5 0
59.43 21 12 25
IL=O.$7 4 5 0
$9.43 2| 1_ _5
120.57 4 50
DISTANCE 468.349
LOL 83.09 VL 27._00 GAL 3.62 AZL 85.85 t.i_A
LOP 289.99 ve 37.5|7 GAP .89 AZP 93.70 TAL
GP -11.70 ZAL 59.61 ZAP 100,24 ETS 359.24 ZAE
206.96 SI,4A 128.86 ECC .15569 INC 4.1485 vJ ]0.259
159.69 TAP 6.65 RCA 108.80 APO 148.92 V2 34.799
157.29 ETE 211.72 2AC 106.40 ETC J69.81CLP-100.46
DLA 40.72 RAL 13.37 RA0 6567.6 VEL 11,653 PTH 2.05 VHP 2.815 0PA -9.70
L-| TINE _NJ LAT IN| LONG _NJ RT A,$C _NJ AZNTH _NJ T;ME PC) C|T T_M
4097.51 -30.10 181,24 241.04 61.17 22 20 42 3497,5
2824.36 -_0.09 84.10 241,04 61.16 4 52 4 2224.4
4097.51 -30.10 181.24 241.04 61.17 22 20 42 3497.5
2824._6 -_0.09 84.10 241,04 6J.16 4 52 4 _24.4
4097._I -_0.|0 181.24 _41.04 61.J? 2_ 20 4_ 3497.5
2824._ -_0,09 84.10 241.04 61.16 4 52 4 2224,4
0IrrERENTIAL CO_ECTIONS
TOE 1.1242 TRA ,4716 _C3-1._914 B_U .3181
ROE .5562 RRA ,2789 RE3 -.4406 FAU .191_0
FOE 9.5058 FRA 6.6625 FC-11,4944 BSP 6814
80E 1.2542 gRA ,5479 8C3 1.6512 FSP -6166
MI0-OC)UR_I r EXECUTION ACCURACY
SGT 2284.9 _ 1060.9 5G3 1849.2
RRT .9697 I_ ,9838 RTF ;9682
SG6 2519.2 R_3 .1420 R|3 .975_
S_I 2508.1 SG2 2_6.2 THA 24.47
RAP 14.94 ECC 1.2371








ST 1720,5 SR 856.1 55 3620.0
CRT .9995 CRS -.9972 CST -.9944
LSA 4094.9 NSA 171.0 SSA 6.7
ELi 1921.5 EL2 25.1 ALF 26.45
565
JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4 1968-69,
LAUNC_ DATE OEC 15 1968 FLIGHT TIME J74.00 ARRIVAL GATE JUN ;' ;-)69
HELIC._ENTRIC CONIC OISTANCE 474.6(]I
RL 147.23 LAL .00 LOL 83.09 VL 27.798 GAL 3.69 AZL 85,95 MWCA ZI0.1? SMA I?8.85 ECC .J5629 IN( 4.0525 vl 50.25-)
• P 108.91 LAP -2,03 LOP 29}.15 vP 37.517 GAP 1.28 A2P 93.51 TAL 159.37 TAP 9.49 RCA IOB.7! APO 148.98 v2 )4.79_
RC 92.449 GL 3I .16 GP -10.39 ?4L 58.96 ZAP 105.52 ETS 358.33 ZAE 154.57 ETE 204.01 ZAE I04,05 ETC 169.03 CLP-105.78
PLAN_ TOCENTR I C CONIC
C3 14.758 VHL 3,789 CLA 40.22 RAL J4.29 RAC 6567.6 VEL IJ.65| PTH ?.05 VHP 2.857 DPA -9.40 RAP |2.43 ECC I ._363
LNCM AZMTH LN_H TIME L-I TIME IN| LAT IN| LONK; IN| RT A_C IN| AZNTH IN| TIME PO CST TIM IN| 2 L4T IN| 2 LONG
60.i6 2J I9 23 4087.50 -29.79 J_O.|9 241.70 61.63 72 27 3| 3487.5 -33.72 172.18
119.84 4 5 23 2837.82 -?9.77 84.63 741.69 61.61 4 5? 35 Z232.8 -33.3! 76.62
6(].16 2! 19 ?3 4087.50 -29.79 |80,19 241.70 61.63 22 27 31 3487.5 -33.32 172.18
119.84 4 5 23 2832.82 -29.77 84.63 24|.69 61.61 4 52 35 L:_32.8 -33.31 76.62
60.;6 21 19 23 4087.50 -29.79 180.19 _4j.70 61.63 22 27 31 3487.5 -33.32 172.18
119.84 4 5 27 2837.82 -29.77 84.63 241.69 61.61 4 52 35 _32.8 -33.3! 76.62
DIFFERENTIAL CORRECTIONS MI0-COUR_E EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY
TC£ 1.3095 TRA .6336 TC3_1.8375 BAU .)632 SGT 2734,3 `%R 93_.9 `%3 1788.3 57 2016.0 SR 768.2 SS 7496.0
RCE .4989 RRA ,243! RE3 -.)613 FAU .18513 _T ,9704 _ ,9751 RTF .9769 CRT .9999 CRS -,9957 CST -.9956
r0E 8.9978 IrRA 6.6179 rE-f1.1626 BSP _012 S68 2890.0 _3 .0879 R|3 .9794 LSA 4|04.5 14,_4 J7J .? SSA 7,4
2CE 1.4013 BR4 .6786 _(3 J .8_'_4 rsP -5994 _l ;_._2.1 s4Tr2 214,4 THA 18.48 ELI 2157.4 EL2 7.4 ALF 20.86
L_UNCH 0ATE CEC 15 J968 FLIGHT TIME 176.00 ARRIVAL D4T£ JUN 9 1969
P_LICXENTR|( CONIC OIST._NC£ 41)O.B],_
RL J47.73 LAL .00 LOt. 83.09 VL 27.794 G4L 3.77 AZL 86.03 HCA 213.28 SMA I_.B2 ECC .15709 IN(: 3.9734 VJ ]0.259
RP 108.92 LAP -2.|B LOP 296._1 VP 37.505 GAP J.66 A]'P 93.32 TAL 159.01 TAP lZ.29 REA 108.5# APO 149.06 V2 34.791
RC 94,840 GL }0.45 GP -9.27 ZAL 58.28 ZAP J10.56 ET$ 357.63 ZAE J51.64 ETE l_.4l ZAC 101.99 ETC |6_.44 CLP-|10.84
PLANE TC_ENTRI C CONIC
C3 14.385 VHL 3.793 DLA _.78 RAL 15.LP_ R#K) 6_67.6 VEL lI.652 PTH 2,05 VHP 2.922 0PA -9,17 RAP 10.74 ECC I .7367
LNO-I ASMTH LI_H TIME L-I TINE |NJ I._T INJ LONG INJ RT AS_ INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG
60.8; 21 26 6 _079.53 -29.48 179._P'Z 242.48 61.98 22 34 5 3479.5 -32.97 177.72
119.19 4 6 B 2841.62 -L_J.46 8_.|8 242.47 6|.97 4 5_ )0 LP'_41.6 -32.96 77.18
60,81 21 26 6 _079.53 -_.48 179.32 242.48 61.90 22 34 5 3479.5 -32.97 171 .32
119.J9 4 6 8 2841.62 -29.46 83.18 242,47 61.97 4 53 30 L="Z41.6 -32.96 77.18
60.81 71 26 6 _079.53 -_J.48 |79.32 242,48 61.98 22 34 5 5479.5 -32.97 171.32
119.19 4 6 8 2841.67 -_9.46 8_.I8 24_.47 6|.97 4 53 30 _24|.6 -32.96 77.18
DIFFERENTIAL _GC_RECTIONS WI0,O3UR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURAO"
TDE }.47_0 TRA .7923 T(3-;_.10_3 B.lUJ .4087 _T 3|_6.4 _ iL_.4 _} J703.9 ST LP'_I.7 SR 693.0 55 3357.)
RCE .451" RRA .21397 RE3 -,2893 Ir_U ,177I_ RRT .9641 RRF .9_26 R1T .9819 CRT .9996 CRS -.9937 CST -.9964
rOE 8.4156 FRA 6.4734 rc-|0.6603 8_p _'_9| S(AB 3267_.8 R_3 ,04_4 RI] .9828 L$A 4110.3 WSA 171.2 SSA 7.9
BEE J .5454 BRA .B198 0C3 ?.J253 Ir_ ° -5781 S_| 3255,9 S(72 _1_,6 THA J4._3 ELI ?384.5 ELI J9.4 ALF 16.89
LAUNCH DATE DEC 15 1968
HELIOCENTRIC CONIc
RL ]47.23 LAL .El0 LOL 87,09 VL
RP 108.93 LAP -2.32 LOP ?99.47 VP
RC 9?._36 GL 29.76 GP -8.31 ZAL
PLANE TC_ENTRI C EL-INIC
C3 14.479 VHL 3,63,05 CLA ]9.38 RAL
LNCH ATMTH LN_H TIM_ L-I TIM_
61.40 21 32 4I 4073.22
1 J8.60 4 7 15 2850.83
61 .40 21 72 4l 4073.2_
1J8.60 4 7 J5 2850.83
61.40 ?1 3? 41 4073.22
118.60 4 7 J5 2850.83
DIFFERENTIAL CORRECTIONS
TOE 1.6305 TRA ,9489 TC3-2.3283 BAU .45_8
RCE .4127 RRA .1794 RC3 -.2235 FAU .16739
FOE 7.8056 FRA 6.2715 FC-10.0085 _SP 10556
80E 1.6819 6RA .9657 BC3 ?,3390 FSP -5511
FLIGHT TIME J?8.00
O|5TANCE 487.042
27.789 GAL 3.87 A]L 86.09 HCA 216.45 SMA
37.498 GAP 2.04 A2P 93.14 TAL 158.60 TAP
57.58 ZAP 115.32 ET5 357.08 2_E 148.72 ETE
ARRIVAL 0ATE JUN 1| Jg69
128.78 ECC .15809 IN( 3.9065 VJ 50.259
J5.04 RCA |08.42 APO |49.14 V2 34.788
194.31 2AC 100.23 ET( |67.98 CLP-IIS.60
16.19 RA0 6567.6 VEL ||.656 PTH 2.05 VHP 3.008 0PA -8.96 RAP 8,37 ECC 1.2383
IN| LAT |NJ LONG IN| RT A_ IN| A_WTH IN| TIME PO CST TIH IN| 2 LA T IN| ZLONG
-29.16 178.60 243.3_ 62.26 2_ 40 34 3473.2 -32.62 170.6_
-79.15 85,77 243.38 62.25 4 54 46 2250.8 -]2.6J 77.78
-79.16 178.60 243.36 62.26 22 40 34 ]473.2 -32.62 170.61
-29.15 85.71 243.38 62.25 4 54 46 2250.8 -32.6J 77.78
-29.16 178.60 243.38 62.26 22 40 34 3473.2 -32.67 J70.61
-79.J5 85.77 243.38 62.25 4 54 46 2250.8 -32,6J 77.78
MIO-_OURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURA(Y
,%T 3547.4 ,%R 733.0 ,%3 1605.8 5T 2517.5 SR 630.2 55 7?00.2
RRT .9511RRF .9447 R1T .9849 CRT .9984 CRS -.9908 CST -.996_
`%e )622.3 R'_3 .0|_8 R|3 .9651 LSA 4116.6 MSA 171.7 SSA 8.5
S_| 36l 5.5 ,%2 ?_.1 THA II .I6 ELI ?594.9 EL? 74.5 ALF 14 .O4
LAUNCH DATE DEC 15 |9_8 FLIGHT TIME 180,00 ARklVAL DATE JUN 13 1969
HELIOCENTRIC CONIC
RL 147.23 LAL .O0 LOL 83.09 VL 27.782 GAL
RP 1D8.94 LAP -2.45 LOP 30?.63 VP ]7.49| GAP
OISTANCE 493.23|
3.9_ AZL 86.15 H(A 219.61 SMA
?,42 A]'P 92.97 TAL 158.15 TAP
I28.73 ECC .15930 INC 3.8489 VJ 30.259
17.75 RCA |08.23 APO 149.24 v2 34.786
RC 99.636 GL 29,10 GP -7.48 ZAL 56.83 ?AP 119.78 ET$ 356.66 2_q[ 145,91ETE 191.26 ZAC 98.80 ETC 167.64 CLP-I?O.D6
PLAN_TOCENTRIC CONIC
C] 14.637 VHL 3._26 DLA 39.02 RAL 17.19 RA0 6567.6 VEL ll.663 PTH 2.05 VHP 3.JlJ _PA -8.74 RAP 6._5 ECC 1.2409
LNCH ATMTH LNCH TIME L-J T_I._ INJ LAT ZNJ LONG INJ RT 4SC INJ A]'MTH _NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
6].95 21 ]9 18 40_,15 -28.84 177.98 _44.4! 62.49 22 47 6 3468._ -3_._8 170.00
118.05 4 8 }8 2860.70 -28.83 86.40 244.40 62.48 4 56 19 2260.7 -37.26 78.43
61.95 ?I 39 18 406_.15 -28.84 177.9_ _44.41 62.49 ?2 47 6 3468.? -3_.28 170.00
lift.05 4 8 38 2860.?0 -2_,8] _6,40 244.40 62.48 4 56 J9 2760,7 -]2,76 79,43
61 ,95 ?1 ]9 18 40_.J5 -28.84 177.98 244.41 62.49 22 47 6 346_.2 -32.28 170,00
118.05 4 8 38 2860.70 -28.83 86.40 _44.40 62.48 4 56 19 2260.7 -32.26 78.43
01FFERENTIAL CORRECTIONS MI0-COUR£WE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.7685 TRA 1.1036 TC3-2.52|0 BAU .4943 ,%T _(36._ S_R 635.3 ,%3 |500.9 ST 2724.9 SR 578,8 SS }047.0
ROE .]8_ RRA .1525 RC3 -.|642 FAU .J5639 RRT .9307 RRF .9"_4 RTF .9868 CRT .9964 _RS -.9871 CST -.9971
rOE 7.1999 FRA 6.0369 FC3-9.2_04 8SP 11749 S_B 3961.1 R"Z3 -.0039 RI3 .986_ LSA 4124.9 HSA 171.5 SSA 9.0
80E 1.B092 BRA 1.1141 BE3 2.5263 rsP -519_ ,%1 3954.0 ,%2 236.7 THA 8.91 ELI 2785.] EL2 48.0 ALF II .95
566
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-691
1
LAUNCH CAT[ C£C 15 1968 FLIGHT TIME !82.00 ARRIVAL LATE JUN 15 1969
HELIOCENTRIC CONIC
RL 147.23 LAL .00 LOL 83.09 VL
RP 108.94 LAP °2.58 LOP 305.79 VP
RE 102.038 GL 28.44 GP -6.75 ZAL
PLANET(XENTRIC CONIC
C3 |4.855 VHL 3.854
LNCH AZMTH LNCH TIME
62.47 2| 45 58
117.53 4 |0 18
62.47 Zl 45 58
117.53 4 10 18
6_.47 2| 45 58
117.53 4 I0 18
DIFFERENTIAL CCRRECTIONS
TOE 1.8922 TRA 1.2565 TC3-Z.6828 BAU .5332
ROE .3581RRA .1285 RE3 -.1121FAU .I4468
FOE 6.6126 FRA 5.7830 FC3-B.4439 BSP 12865
BOE 1.9258 BRA 1.2630 Be3 2.6851 FSP -4863
LAUNCH GATE OEC 15 1_
01STANCE 499,399
27.773 GAL 4.10 AZL 86.20 HCA Z?2.77 SMA 128.67 ECC .16070 INC 3.7986 Vl 30,259
37.483 GAP 2.79 AZP 92,79 TAL 157.65 TAP 20,42 RCA lOS.00 APE) !49,35 V2 34.784
56.04 ZAP 123.93 ETS 356.34 ?AE 143.29 ETE 188.95 ZAC 97.68 ETC 167,39 CLP-124.20
DLA 38.68 RA_ 18.24 RA0 6567.6 VEL I1.672 PTH 2.05 VHP 3.230 DPA -8.49 RAP 5.65 ECC 1.2445
L-I TIME IN| LAT IN| LONG INJ RT AS(: INJ AZI4TH IN| TIE PO CST TIM IN| 2 LAT]NJ 2 LONG
4064.26 -28,50 177.46 245.54 62.67 22 53 42 3464.3 -31.92 !69,50
2871.I8 -28.49 87.08 245.53 62.65 4 58 9 2271.2 -31.91 79,12
4064.26 -28.50 177.46 245.54 62.67 22 53 42 3464.3 -31.92 169.50
2871.18 -28.49 87.08 245,53 62.65 4 58 9 2271.2 -31,9J 79.12
4064.26 -28.50 I77.46 245.54 62.67 22 53 42 3464.3 -31.92 169.50
2871.18 -28.49 87,08 245.55 62.65 4 58 9 2271.2 -31.91 79.12
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SOT 4E52.5 SOR 59'2.2 SG3 1393.9 ST 29_3.7 SR 537,4 SS 2894.4
RRT °9023 i_ .8886 RTF .9880 CRT .9935 ERS -.9824 CST -.9972
4273.7 R_3 -.0139 R]3 .9879 LSA 4131.3 MSA 171.9 SSA 9.5
S(31 4266.2 SG2 253.3 THA 7.22 ELI 2952.4 EL2 60.1 ALF I0.42
FLI_T TIME 184.00 ARRIVAL GATE JUN 17 1969
H_LIC_ENTRIC CONIC
RL 147.23 LAL .00 L(_.. 83.09 VL
RP 108.95 LAP -2.70 LOP ]08.96 VP
RC 104.44I GL 27.77 GP -6.12 ZAL
PLANE TOCENTR IC CONIC
C3 15.132 VHL 3,890
LNCH A2"I,4TH LNCH TIME
62.98 21 52 48
I17.02 4 12 8
62.98 21 52 48
117.O2 4 12 B
62.98 Z! 52 48
117.02 4 12 8
OlFFERENTIAL ECR_ECTIONS
TDE 2.0053 TRA J ,41|0 TC3-2._0_5 _AU .56_3
ROE .3405 RRA .1078 RE3 -.O666 FAU .13287
FOE 6.0660 FRA 5.5_/2 FC3-7.6OI6"B_W 1M49
BOE 2.0340 BRA 1.415| 6C3 2.8093 FSP -4506
DISTANCE 505.546
27.764 GAL 4.24 AZL 86.25 MOL 225.93 SMA 128,61 ECC .16231 INC 3.7539 Vl 30.259
37.475 GAP 3.J6 A2'P 9"_,61 TAL 157,12 TAP 23,05 RCA ]07.73 APO 149.48 V2 34.7_3
55._'Z ZAP 127,79 ETS 356.09 ZA£ 140.86 ETE 187,17 ZAC 96,88 ETC 167.21 CLP-12_.04
DLA 38.35 RAL |9.32 RAG 6567.6 VEL JI.684 PTH 2.05 VHP 3.362 DPA -8,20 RAP 4.76 ECC 1,2490
L-I TIN[ ]NJ I._T |NJ _ ZNJ RT AS_ IN| A2'NTH INJ TINE PC) C$T T|M IN| 2 LAT IN| 2 LONG
4061.19 -28.15 177.00 246,76 62.8| 2] 0 30 346|.2 -3J.56 169.06
2682.53 -2/t.14 87.81 246.77 62.79 5 0 l! 2282.5 -31.54 79.88
4061.19 -_,|5 177.00 246.78 62,81 23 O _O 3461.2 -31,56 169.06
2882.53 -Z8.14 67.81 246.77 62.79 5 0 |l 2282.5 -31,54 79.88
4061.19 -26.15 177.00 246.78 62.8| 23 0 ]O 3461.2 -31,56 169.06
2682.33 -28.14 87.81 246.77 62.79 50 II LP'282.5 -3|.54 79.88
MID-O3LM_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SOT 45_9.9.SOR 543.2 SG3 1289.7 ST 3059,4 SR 505.1 SS 2749.5
RRT .8658 RI_ .8497 RTF .9887 ERT .9897 CRS -.9768 CST -.9973
456_,4 RZ3 -.0168 R13 .9886 LSA 4140,7 MSA 172.6 $SA |O,I
SG| 4554,4 SG2 2/'0.4 TMA 5.95 ELI 3100.O EL2 71.3 ALF 9.29
LAUNCH 0ATE GEC 15 1968 fLIGHT TIME 186.D0 ARRIVAL GATE JUN 19 1969
HELIC_ENTRIC CONIC
RL I47.23 LAL .00
RP 108.95 LAP -Z.SI
RE 106.844 GL 27.11
PLANI[TC(ENTRIC CONIC
C3 15.A7| VHL 3,933
LNCH AZMTH LNCH TIM[
63.48 2J 59 47
116.52 4 14 10
63,48 2) 59 47
116,52 4 14 10
63.48 21 59 47
116,52 4 14 IO
DISTANCE 511.672
LC_. 83.09 VL 27.752 GAL 4.40 AZL 86.29 PiCA
LOP 312.12 VP 37.467 GAP 3.54 AZP 92.43 TAL
GP -5.58 ZAL 54.35 ZAP 131.36 EiS 355.91 ZAE
229.09 S_4A 128.53 ECC .16412 INC 3.7138 V! 30.259
156.55 tAP 25.64 RCk 107.43 APO 149.62 V2 34.783
138.65 ETE 185.79 ZAC 96.36 ETC 167.10 CLP-131.60
CLA 38.03 RAL 20.45 RAD 6567.6 VEL 11.699 PTH 2.06 VHP 3.507 OPA -7.86 RAP 4.17 ECC 1.2546
L-I TIME INJ LAT INJ LONG IN| RT AS_C INJ A2'MTH INJ TIME PC) CST TIM INJ 2 LATINJ _ LONG
4059.00 -27.78 176.60 248.13 62.92 23 7 26 3459.0 -31.17 168.69
2894.66 -27,77 88.59 248.12 62.90 5 2 25 2294.7 -31.16 80.69
4059.00 -27.78 176.60 248.13 62.92 23 7 26 3459.0 -31,17 168.69
2894.66 -27.77 88.59 248.12 62.90 5 2 25 2294,7 -3t.16 80.69
4059.00 -27.78 176.60 248,13 6_.92 23 7 26 3459.0 -31.17 168.69
2894.66 -27.77 _.59 _48.12 6_.90 5 2 25 2294.7 -31.16 _O.69
GIFFERENTIAL CORRECTIONS
TOE Z.1043 TRA 1,5632 TC3-Z.9IO! BAU .6019
RCE ,3277 RRA .0894 RC3 -.0293 FAU .12|76
rOE 5.5462 FRA 5.2778 FC3-6.8136 8SP 14_06
BOE 2.1296 BRA 1.5658 BC3 2.9102 FSP -4183
LAUNCH OATE GEC 15 l_o&q
HELIOCENTRIC CONIC
RL 147.23 LAL .{_(}
RP 108.94 LAP -2.91
RE 109.246 GL 26.43
PLANE TOCENTRIC CONIC
C3 15.872 VHL 3.g_4
LNCH AZMTH LNCH TIME
63.98 22 6 59
116.02 4 16 19
63.98 _ 6 59
116.02 4 16 19
63.98 22 6 59





5GT 4795.1 SOR 505.6 SO3 1188.6
RRT .8L:_Z2 RRF .8040 RTF .9891
4821.7 1_3 -.0214 Rl3 .9890
S01 4813.2 SO2 286.7 THA 4.97
FLIGHT TIME 188.00
DISTANCE 517.775
27.740 GAL 4.57 AZL 86,32 HCA
37.458 GAP 3.9_ A?'P 92.25 TAL
53.44 ZAP 134,67 ETS 355.77 ZAE
ORBIT DETERMINATION ACCURACY
ST 3186.3 SR 479.9 SS 2604.7
CRT .9850 CRS -,9702 CST -.9974
LSA 4139,7 MSA 173.5 SSA 10.6
ELI 3221.2 EL2 _1.9 ALF 8.a4
OLA 37.71RAL







ARRIVAL DATE JUN 21 1969
GIFFERENTIAL CORRECTIONS
TOE 2.|935 TRA 1.7174 TC3-2.9815 8AU .6326
ROE .3194 R_A .0736 RE3 .0015 F_U .11113
FOE 5.0694 FRA 5,0329 FC3-6.06l§ 8SP 15664
BOE Z.2167 BRA 1.7190 6E3 2.9815 FSP -3869
232.25 S_4A 128.44 ECC .1661a INC 3,6773 Vl 3(3.259
155.94 TAP 28.19 RCA 107,10 APO 149.78 V_ 34.784
136.65 ETE 184,69 7AC 96.12 ETC 167.03 CLP-i3A._9
21.63 RAG 6567.6 VEL |1.716 PTH 2.06 VHP 3.664 DPA -7.48 RAP 3.85 ECC 1.2612
IN| LCI_ IN| RT AS,C IN| _ZMTH INJ TIME P_ CST T!M !NJ 2 LATINJ 2 LONG
176.25 249.57 63,00 _3 14 37 3457.4 -_'_.77 16_.37
89.44 249.56 62.98 5 4 47 _307,8 -30.76 81.57
176.25 249.57 63.6)0 23 14" 37 3457.4 -30.77 168.37
89.44 249.56 62,98 5 4 47 2_07.8 -30,76 8J,57
176,_5 249.57 63.[]O Z3 14 _7 3457.4 -30.77 168.37
89.44 248.56 62.98 5 4 47 2307.8 -30,76 81.57
MID,COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SOT 5034.2 _ 478.4 SO3 1093.5 ST 3291.6 SR 461.l SS 2466.6
RRT ,7739 RRF .7542 RTF .9894 CRT .9795 CRS -.9628 CST -.9974
5056.9 1_3 -.0_24 R13 .9893 LSA 4135.3 NSA I74.7 SS_ l].0
SO1 _047,8 SO_ 302,2 THA 4.22 ELI 3322.4 EL2 91.9 ALF 7.82
567
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69 '
LAUNCH GATE CEC 15 1966
HELIOCENTRIC CONIC
RL 147.23 LAL .00 LOL 83.09 VL
RP 108.94 LAP -3.00 LOP ]18.45 VP
RC 111.645 GL " 15.75 CP -4.68 ZAL
PLA_TO_CENTRIC CONIC
C3 16.339 VHL 4.042 CLA 37.39 RAL
LNCH AZMTH LNCH TIN_ L-I TIM_ tNJ LAT
64.49 22 I4 23 4056.54 -26.97
115.51 4 18 34 2921.90 -26.96
64.49 22 14 23 4056.54 -26,97
115,51 4 18 34 ZgZl.gO -26.96
64.49 22 14 23 4056.54 -26.97
115.51 4 18 34 2922.90 -26.96
CIFRERZNTIAL CORRECTIONS
TeE 2.2737 TRA 1.8744 TC3-3.0254 BAU .6609
ROE .}151 RRA .0601 RE3 .0262 FAU .10|10
FOE 4.6344 FRA 4,8030 FC3-5.3567 BSP 16459
60E 2.Z955 8RA 1,8754 8C3 3.0255 FSP -3576
LAUNCH DATE DEC 15 1968
FLIGHT TIME 190.00 ARRIVAL GATE JUN 23 1969
CISTANCE 523.856
27.7Z7 GAL 4.75 AZL 86.36 HCA 235.41 SMA 12e.35 ECC .16838 INC 3.6438 Vl 30.259
31.450 GAP 4.30 AZP 92.0? T4L 155.29 TAP _.70 RCA 106,74 APO 149.96 V2 34.785
52.50 tap 137.73 ET5 355.67 ZAE 134.85 ETE 183.81 ZAC 96.13 ETC 167.00 CLP-137,94
22.84 RAO 6567.7 VEL 11.736 PTH 2.07 VHP 3.831 CPA -7.05 RAP ].77 ECC 1.2689
INJ LONG INJ RT ASC INJ A_MTH INJ TIME PC) CST TIM INJ Z LAT INJ 2 LC_NG
175.94 251.11 63.06 23 2! 59 3456.5 -}0,35 168.09
90.36 25|,10 63.05 5 ? t6 2321.9 -30.34 82.51
175.94 251.11 63.06 23 2! 59 3456.5 -30.3_ 168.09
"90.36 251.10 63.05 5 7 16 2321.9 -}0.34 82.51
175.94 251.1! 63.06 23 _| 59 3456.5 -30.35 16_.09
90,36 251.10 63.05 5 7 16 2321.9 -30.34 82.51
MI0-COURS_ EXECUTION A(CURAEY ORBIT CETERflINATION ACCUR4CY
S6T 5249._ S/_R 459.8 SG3 1(305.1 ST 3376.3 SR 447._ SS 2335.5
RRT .7236 RRF .7032 RTF .9894 CRT .9734 CRS -.9548 CST -.9975
SG8 5269.2 R23 -.0222 R13 .9894 LSA 4|25.9 MSA 176.4 SSA II .4
•_1 5259.6 SGZ 316,7 THA 3.64 ELI 3404.3 EL2 101 .7 ALF 7.36
HELIOCENTRIC CONIC
RL 147.23 LAL .00
RP 108.93 LAP -3,0B
RC 114.042 GL _5.05
PL41_ETOCENTRIC CONIC
C3 16.827 VHL 4,108
LN(.J4 4ZMTH LN_H TZI_
6_.01 22 L_ 3
114.99 4 210 51
65.01 ZZ 21 3
114.99 4 20 51
65.01 22 22 3
114.99 4 _(_ 51
01FrERENTIAL CC_(TION$
TOE 2.3467 TRA 2,0355 TC}-3.043| 8AU .6867
ROE .314J RRA .O489 Re3 .0455 r4u ,09172
r0E 4.2414 RRA 4.5896 FC3-4.7052 BSP 17173
BOE 2.3677 8RA 2.0_61 BE3 3.0435 FSP -3299
FLIGHT TIME 192.00 ARRIVAL OATE JUN 25 1969
OISTAN(E 5_9.913
LOL 83.09 VL 27.712 6AL 4.95 AZL 86.39 H_A _38.57 SHA 1_8.25 ECC ,17085 INC 3.61_ VJ 30.259
LOP 321.61 VP 37.441 G_P 4.68 _ZP 91._9 T_L 154,61 T_P 33.18 RCA 106.34 APO 150.16 V_ 34.787
GP -4.3| Z_L 5|.52 Z_P J40,.57 ET$ _55.60 Z_E J33.23 ETE 183.11 Z_C 96.36 ETE 167.00 CLP-140.77
8L_ 37.07 RAL _4.08 RAO 6567.? VEL |I.758 PTH _.08 VHP 4.009 0PA -6.58 R_P 3.92 ECC 1,2777
L-I TIME INJ L_T INJ _ INJ RT AS( INJ _ZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
4056.06 -_6.53 175.65 _2.74 63.10 _3 _9 39 3456.1 -29.9! 167._3
29_7._3 -26.5_ 9|._5 _5_.73 63.09 5 9 46 _337.2 -29,90 83.54
4056.06 -_6.53 175.65 252.74 63.10 23 29 39 3456.1 -29.91 167.83
2937._3 -_6.5_ 91._5 _5_.73 63.09 5 9 48 2337.Z -29.90 83.54
4056.06 -26.53 175,65 25_.74 63.10 23 29 39 3456.I -29.9! 167,83
2937.23 -26,51 91.35 _2.73 63.09 5 9 48 2337.Z -29.90 83.54
NI0-COUR_W_ EXECUTION ACCURACY ORBIT DETERMINATION _CCUR_CY
SGT 544_.6 SGR 448.0 .SG3 923.7 ST 3443.4 SR 438,9 SS _212.Z
RRT .6746 /_ .654_ RI_ .9894 (RT .9669 CRS -.9465 (ST -.9975
sr_ 5461.0 R"d3 -.0"_1_ RJ3 .9893 LSA 411_.4 MS4 178.4 554 11.8
,_| _45|.0 S_ 3_0._ TH_ _.19 ELI _469.5 EL2 I|J.I ALF 7.03
LAUNCH 047E CEC 15 1968
-HELIOCENTRIC CONIC
RL 147.23 LAL ,00 LOL 83.09 VL
RP 108.93 LAP -3.16 LOP 324.78 VP
RC 116.435 GL 24.35 GP -3,98 ZAL
PLANE T_ENTRIC CONIC
C3 17.491 VHL 4.18_ CLA 36.74 RAL
LNCH AZMTH LN(H TIM_ L-I TIME INJ LAT
65.54 _2 29 56 4056.06 -26.06
114.46 4 23 B _953.74 -_6.05
65.54 _ 29 56 4056.06 -_6.06
114,46 4 _3 _ _953.74 -26.05
65.54 22 29 56 4056.06 -26.06
114.46 4 23 B 2953,74 -26.05
C IrFERENTIAL CORRECTIONS
TOE 2.4156 TRA 2.2042 TC3-3.03|0 8_U .7089
RCE .3163 RRA .0398 RC3 .0604 FaU .08_76
FEE 3.."39213 FRA 4.3985 F(3-4.0963 BSP 17761
BCE 2,4363 BRA 2._45 8(3 3.03|6 FSP -_O
FLIGHT TIME 194.00 ARRIVAL DATE JUN _7 1969
CISTANCE 535.947
27.697 G}L 5.17 AZL _6.42 HCA 241.74 SMA 128.15 ECC .17354 INC 3.5837 vl 30.259
37.432 GAP 5.06 AZP 91.70 TAL 153.90 TAP 35.63 RCA 105.91APO 150._9 VZ 34.290
50,5| ZAP J43.2_ ETS 355.54 7AE 131.78 ETE 18_.53 7AC 96._0 ETC 167.01 CLP-143.40
25.36 R_O 6567.7 VEL 11.784 PTM 2.08 VHP 4.195 OP_ -6.07 RAP 4.27 ECC 1,1879
INJ LONG INJ RT 4S_. INJ AZMTH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG
175._ _54.45 63,13 23 37 32 3456.1 -29.44 167.60
92.41 _54.44 63.1_ 5 12 22 2353.7 -29.43 84.65
175._ _54.45 63.13 23 37 32 3456.1 -29.44 167.60
92.42 _54.44 63.12 5 12 22 _353.7 -29.43 84.65
175._ 254,45 63,|3 _3 37 3_ 3456.1 -29.44 167.60
9_.42 254.44 63.12 5 12 22 2353.7 -29.43 84.65
MIO-COURS_. EXECUTION ACCURACY ORBIT OETERMINATION ACCURACy
SGT 5619.6 SGR 441,5 5_3 849,7 ST 3498.0 SR 433.8 SS ,_°098.9
RRT .6298 RRF .6102 RTF .9892 CRT ,9602 CRS -.9381 CST -.9975
St,6 5636.9 R_3 -.0195 R13 .9892 C5_ 4096.4 M5_ 180.9 SS_ 12.2
_J 56_6.5 S_2 342,5 THA 2.84 ELI 3522.7 ELZ 120.3 ALF 6.80
LAUNCH GATE DEC 15 1968 FLIGHT TIME 196.00 ARRIVAL GATE JUN 29 1969
HELIOCENTRIC CONIC 0ISTAN(E 541.955
RL 147.23 LAL ._0 LOL 83.09 VL _1.681 6_L _.40 _ZL 86,44 HC_ 244.90 S#4A 128.04 ECC .17649 INC 3.5564 Vl _0.259
RP 108.9i LAP -3,22 LCP 327,94 VP 37,424 GAP 5.46 AZP 91.51 TAL 153.16 T_P _1.05 RCA 105.44 APO J50.64 v2 34.794
RC 11_,823 GL 23.63 GP -3,70 tAk 49.47 ZAP 145.68 ITS _55.49 Z_E 130.48 ETE 182.07 ZAC 97.41ETC 167.04 CLP-145.B6
PL_NETO_ENTRIC CONIC
C3 18.187 VHL 4.165 DLA 36.41R_L 26.66 R_O 6567.7 VEL 11.814 PTH 2.09 VHP 4.391 DPA -5.51 RAP 4.80 ECC 1.2993
LNCH AZMTH LN(H TIME L-! TIME INJ LAT INJ LONG _NJ RT A_C INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG
66.10 Z_ 38 6 4056.40 -25.56 175.13 _56.24 63.15 _3 45 4_ 3456.4 -28.95 167.39
113,90 4 25 2'Z 2971.57 -_5.55 9_.58 256._3 63.13 5 14 54 2371.6 -28.93 85.84
66.10 2_ 38 6 4056.40 -E5.56 175.13 _6._4 63.15 23 45 4_ 3456.4 -_8.95 167.39
1t3.90 4 25 L_Z 2971.57 -_5.55 93.58 256._3 63.13 5 14 54 2371.6 -28.93 85.84
66.10 22 38 6 4056.40 °25.56 |75.13 256.24 63.15 23 45 42 3456.4 -28.95 167.39
113.90 4 25 _ 2971,57 -_5.55 93,58 256._3 63.13 5 14 54 2371.6 -28,93 85,84
OIFFERENTI_L CORRECTIONS MID-EOURS_ EW_EUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE _.4761 TRA _.3763 TC3-3.0038 8AU .7_06 SGT _776.3 ,_ 4_.5 S(,3 781.6 ST )533,9 SR 431.3 SS 1989.3
ROE ,3208 RR_ .03_5 RE3 .0705 FAU ,07487 RRT .590_ i_ .5715 R1T .9890 CRT .9533 CRS -.9296 CST -.9975
FOE 3.5711 FR_ 4.2176 FC3-3.5637 BSP 18_O _ 579_.9 R23 -,0178 R13 .988g LS_ 4074.0 MSA 183.7 SSA 1_.4
80E _.4968 _R_ 2,3765 8C3 3.0047 F_P -_798 _1 5782,1 5(,2 353.6 TMA _,57 EL! 3557.7 EL2 129.4 ALF 6.64
568
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69J
LAUNC_ DATE DEC IS laea
_[LIOCIMTal( CONIC
SL 54?,13 LAL ,DO
,NP |01o00 LAP -3,IT
RC lit.laD GL It.DO
PLANIETO(ENTRIC CGNZC
($* 18.174 V_L 4.351
bk_H AZNTN LN(N TIN(
el.st I! 41 IS
113.33 S 17 33
l$.$T It 44 It
115.53 4 l? 33
It.l? !I 41 I_
113.33 4 t_ SS
FL|GHT T|M( |lO.O0 ARaIVAL OATE JUL I lglt
O|ITANCE 547.03T
LOL t3.DI VL I7.ll4 GAb |.el AZL a|.4? HCA
LOP 331.11 VP 37.41| GAP |.11 AZP 1|.31 TAL
GP -$.44 ZAL 41.40 ZAP 147.1t ETa 355.45 ZAE
t4|.OI aNA 137.tl ECC .17ia9 INC $.5594 VI $D.ZSi
J51.31 TAP 40.4J ICA %04.04 APO fSD,al V£ 34.TfD
|29.3$ ETa 1||ol8 ZAC 98,Ia IT( laT.D9 CLP-IdS.15
OLA 3a.OI RAL |T.IO RAO a5|7.9 ¥EL ||.947 PTH 2.10 VHP 4,59? DPA -4.91 NAP 5.4a ECC 1.$115
L-| TIN( INJ LAT INJL_G INJ RT 4$¢ |NJ AZNTH |NJ TIN( PO C3Y TIM [NJ I LAT INJ I LONG
40ST.t3 -t5.03 174.19 lSl.ll t3.15 Z3 54 6 3457,$ -+a.4Z 117.1t
tIN.T3 -I$.0E t4.8I t59.10 13.14 5 Z? 24 2390.7 -2a.41 IT.S3
4037.12 -I5.03 |74.09 2Sl.|I 45.|3 23 54 I 9457.5 -28.41 147.1i
£11_,73 -13,O1 14._ l|l.lO 43.|4 5 17 t4 £SH.T -ta.41 at.f3
4057.t2 -23.05 IT4.II tat.it 13.13 _$ 54 I 3457.1 -2a.42 167.19
19tO,73 -25.O2 94,tl tSl.i0 69.14 5 17 24 2990.7 -to.a1 87.13
DIFFERENTIAL CORRECTIONS MID-COURllE EXECUTION ACCUIIACY
TD[ !.g310 TRA !.3310 TC3-l.a539 BAU .?SOl 86T 5917.8 IM iN.! 895 719.6
RIME .3173 RRA .0970 RC3 ,OTTO FAU .09739 RItT .5571RIU r .539Y RTF .9887 CRT .9464 CRI -.9112
FDE $.lltl FRA 4.0554 FC3-3.O834 BIP 19101 _ 5934.0 Rt3 -.0159 R|3 .Salt LSA 4045.4 NSA 184.9
BO_ !.55311mA 2.3391 Be3 t.9391 FDP -1585 $GI |922.9 9;2 313.5 THA 2.37 ELI 3590.7 ELI 130.3
FLIM.IT TIME ZOO.D0 AI_RIVAL DATE JUL 3 la6g
HELIOCENTRIC f_NIC DISTANCE 539.990
RL 147.13 LAL .DO L_ I3,DI VL 17.647 GAL 3.93 AZL 16.4i NCA 151.22 SNA 127.90 [CC .19316 INC 3.5056 vt 30.t50
NP lOi.al LAP -3,$t LOP 334.1l VP 37.407 GAP I.Ie AZP 91,t3 TAL 151.59 TAP 42.8t RCA 104.59 APO 151.11 Vt 34.803
RC ill. SO| 94. L_I.17 GP -3.It ZAL 47,32 ZAP 150.15 ET9 955.41ZAE 128,21 ETa 181.37 ZAC 99.12 ate 167.13 CLP-150.31
PLANCTOCENTRIC C(_41C
C3 I1.111 VHL 1.437 DLA 35.71 RAL 19.33 RAt 1317.1 VEL 1t.903 PTN t.I1 VHP 4.919 DPA -4.30 RAP 6.31 ECC J.3£sa
LNCH AZNTH LNCN TIME L-E TIME ENJ LAT INJ _ INJ RT AaC ]NJ A2MTH lNJ TIM( PO CaT TEN INJ I LAT lNJ ! LONG
ST,aT H 53 a 4038.07 -24.49 |74.N riO.05 13.15 14 2 49 3459,1 -IT.aT 161.OO
11£.73 4 I# 34 50i|.4| -t4.41 tl.|l £10.O4 49.19 5 19 aT 2411.4 -IT.as 81.51
47.17 Zl 55 I 4051.07 -24,41 174.it lifO,D5 93.|3 14 t d+ 3d39,1 -t7.aT JeT.DO
111.73 4 !t) H )011.41 -94.41 H.ll 290.04 13,13 5 19 iT 2451.4 -IT.aS 80.51
17.17 2I 53 8 4091.07 -_4.48 174.94 _JO.OS 43.15 24 2 45 3459,1 -27.a7 117.00
11£.7a 4 ffl N 3Otl.41 -£4.4a 11.|9 _IO.O4 99.13 5 13 47 t411,4 -IT.aS as.s1
DIFFERENTIAL COItltl[CT|OMI N|O-_)UmD_ [X_¢UT|ON ACCUtACY ONB|T D[T[RNINAT|ON ACCURACY
TO( 1,3831 Tfl& !.7439 TC3-2.8907 IAU .T979 &GT i044.4 _ 439.S 8G3 a43.1 ST 3599.4 Sit 432.2 88 170D.S
RD( .alia RRA .O93| RC3 .0104 FAU .04093 RaT ,||SOl FtRF .||47 RTF .9|84 CRT .9398 CR8 -.9|30 CaT -.9975
FDE 3,01_O FRA S,IOS3 F¢$-I,933_ tap 11401 _ 4OI0.4 R_3 o.0|31 R|3 .9883 LaA 4011.3 MSA 190.4 SSA 12.8
I_[ l.lOiO MA t.7434 8¢9 t.9119 FIT -t3tO S;1 IO49.9 391 372o_ THA 2+Z_ [L| 319J.5 EL_ 14T.D ALF 4.50
LAUNCN DATE DEC 15 |lHl9
CI_BIT DETERMINATION ACCURACY




LAUNCN DATE DEC 15 1St8 FLIGHT TIME lOl.OD ARRIVAL OAT[ JUL 5 LDIg
HELI_(ENTRI( (Dale DISTANCE 559.||I
RL Ill.I| LAL .00 LOL 83.Oa VL 17.128 GAL G.22 AZL 11.52 HCA 254.99 3MA 117.a$ [CC .1lag2 |NC 3.4817 ¥1 )0.ZIg
iP ItS,S7 LAP *3.35 LOP 337.45 VP 3T.31a GAP 4.ll AZP 90.94 TAL 150.77 TAP 45.14 RCA 103._1 APO 151.54 VZ 54.408
RC ilS.t4S Gk 11.41 GP -$.01 ZAL 46.2| ZAF 152.19 IT3 3S5°35 ZA[ |2T,32 ETa 13|o11 ZAC 100,17 [TO 1a7,18 CLP-|57,34
PLANETOCENTRIC CONIC
C$ lo.asa VHL 4.53T DLA 35.35 RAL $D,$8 RAG _SaT.8 V[L |1.32a PTH 2.12 VHP 5.037 DPA -3.65 RAP 7._6 ECC 1.3433
LNCH AZNTH k_H T|NE L-i TINE |NJ LiT ]NJ LONG INJ RT ASC |NJ AZNTH |NJ TI_ PO CST TIM _NJ Z LAT [NJ 2 LONG
It.tO t3 4 3 4053.13 -13.a3 174.42 292.03 13.14 24 11 43 3459.2 -17.23 166.81
11I.I0 4 31 19 3033.61 -I3,18 17.40 ltI.0§ 63.12 5 21 2 2433.7 -17.20 8a.a9
IT.SO 13 4 3 4039.13 -23.89 174.42 III.Di 63.14 24 tl 43 3459.2 -27.19 Iaa.8l
111.10 4 31Zg 3933.la -t3.a8 i7.40 £4£.05 43,12 5 12 l 2453.7 -_7.28 sa.eg
17.90 93 4 3 4059.13 -23.a9 174.42 192.03 63.14 24 11 45 3459,2 -27,29 1as.61
111.10 4 31 It 3033.66 -23.Do 97,G0 t92.05 93.12 5 12 l 2433.7 -2?.IS 69.99
DIFFERENTIAL CORRECTIONS
TOE 1.S348 TRA 1.943a TC3-I.aoI3 BAU .7818
aOE .$4_4 RRA ,0111 RC3 .OalT FAU .05455
FOE I,?t41 FRA 3.7734 FC3-I,1641 BaP 1t77t
BDE _.S$?5 BRA _,9440 BC3 £.aO35 FSP -l_OO
LAUNCH DATE DEC 15 Zi_a
_LiO(ENTRIC CONZC
RL 14T.13 LAL .DO
RP IO1.a5 LAP -3.38
gC 111.304 ;L I_O.a7
PL AME T(X:ENTR I C CONIC
C3 _1.980 VHL 4.181
LN(H AZMTH LNCH TIM(
Sa.SS £3 13 15
111.44 4 33 9
aa.sa I3 13 15
111.44 4 33 S
sa.54 £3 13 15













TDE E.i?ll TRA 3,1504 TC3-1,TOIO BAU ,Tial
RDE .339J RRA .Dial RE3 ,O_Od FAU .04_D3
FOE _.Sa3E FRA $.a501 FC$-1,_31_ Bill I tOZO4
ate Z.TOI9 BRA 3.t505 BC3 I.TOI2 FSP -2039
N|O-COURaI[ (X[CUTI(_N ACCURACT ORBIT OET[RNINATION ACCURAC_
_T 91|2.1 3M 441.I 563 a12.5 5T 3574.5 _ 434,? aS t?03.9
RRT .5112 RRF .4t71RTF .9990 CRT .9329 CRS -.aOSZ CaT -.De75
S_ _179.9 IIt_3 -.0114 R13 .9979 LSA 3978.8 MSA 194.5 SaA 13.0
S;1 9199.1 $_ 379.8 THA 2.11 EL1 359?.4 ELI 155.a ALF a548
FL[_'IT TIRE _04.DO ARRIVAL DATE JUL 7 1969
DISTANCE 3_5.705
17.905 GAL 6,34 AZL _,_d NCA 237.59 aNA 1t7.35 ECC .19J00 Z_ 3.4584 VI 30.259
37.310 GAP 7,11AZP I0,7§ TAL 149,93 TiP 4?,49 RCA tD3,1a APO 151.91 v2 34.a15
45.10 ZAP 154.11 ETa 355.19 ZAE 129.47 [TE 180.90 ZAC t91.34 ETC 1a7.22 CLP-154.25
32.04 RAID 9597,9 ViEL 11.973 PTH 2.13 VHP 5.Z73 DPA -t.97 RAP 8.33 ECC 1.3S17
INJ LONG INJ RT A$C |NJ AZMTH INJ TIN( PO CgT TIN INJ I LAT INJ I LONG
174.19 164.1t 93.1t 24 _D 55 3490,5 -_S.a8 laa.al
lt_13 114.1£ 43.11 5 14 a Z45T.a -16.at al,5_
IT4.18 tt4.|2 63,|2 t4 _D 55 3490.5 -16,aa laD.s1
99.15 21_1.12 63.11 5 2d a 245?,6 -Zl.67 91.5a
174.11 t_d.12 $3,12 24 L_ 55 3490.5 -la.S8 1as.a1
99.13 _14.|2 43.11 _ 24 a 1437.a -ta,aT s_.sa
MID-COUIII_ [XECUTI(_N ACCUllACY ORBIT DETERNINATION ACCURACY
8aT 92J4,1 $Cd_ 445,t SG3 595.a aT 3545.5 SR 437.7 SS la19.5
RflT .49Y0 itltF .4845 RTF .9a76 CRT .9293 CR$ -.a975 CaT -.g975
Sail 9290.4 Rt3 -.0094 R13 .987a L3A 3a55,4 NSA laa.4 SSA 13.1
8Gi 4299.S SG2 389.0 THA 2.D3 ELI 55aa.a ELl la3.g ALF a.}o
sag
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69p
LAUe_N _AT£ C(C J5 J_8
N[L tO([NTHIC CONIC
RL 147.23 LAL ,(30 LOL 83.09 YL
m" ]O0.#3 LA# "3,39 L_ 343.80 VP
RC J30.6_3 GL 19.91 GP "Z,68 7JL
PL_M['roC£NTeZ( ¢,_ZC
C3 Z3.23_ _ 4JZJ CLA 34.59 RAL
a;'N7_ LN(.M TIME L-Z TIN[
6#.Z5 Z3 2'2 42 4061,9'?
J10.75 4 34 _t }0b}.25
_.Z9 23 ZZ 4,2 4061 ,'_2
JJ0.75 4 }4 34 _Os).Z5
69.25 ,3} 22 42 4061 ,o/Z
JJO,7_ 4 }4 _4 _0_3.25
FLJ'(,_T TIM[ ZO6.00 "RRIYAL C_TE JUt. 9 |9,159
CI$TAi_( 57J.562
77.5_X} C,4L 6.88 4ZL _.56 N(A 260.72 _4
37,_2 GAP 7,_5 ATP gO,55 TAL 140,07 TiP
43.07 7AP 155.9} (TS 35'}.LP'Z 7.q[ 125.71 (T(
01rr£Jq[NYZIL CCI_qlE( T ION_S
TOC 2.7219 TRA 3..._ TC3-2._9o#6 6AU ._OeD
• 37J0 _A ,O'ZI7 R(3 .0776 FAU ,04}0_J
to( 2.3936 rRA 3.5402 r(3-|,6352 8SP 20576
2.7471 gRA 3.3_H33 _} 2.6007 F'SP -1_J0
LAUN,C_ OAT( D(( J5 I_W!
N[LIO(.ENTRJC (IONIC
127.47 [(( .J9541 INC 3.435S Vl }0.259
49.80 RC4 102.52 IPO ]52.32 v2 34.87j
180,7_ 74( 102.61 £7C 167.26 CLP-156.07
33.40 RAO 6567.0 V_L 12,_'_6 PTH 2.15 _ 5o510 OPA -2._7 RiP 9.40 ((( J.3875
INJ LAT |NJ _ _NJ APT A_l_ INJ ATMTH _NJ TiN( PO (ST TIM IN| ? L4T IN| ? LONG
-2'2.62 173.93 2C_.25 63.10 24 30 Z4 3461.9 -26.04 166.4J
-Z_.6J J00.B2 2_.24 63.09 5 25 58 2483.3 -?6.03 93.30
-_2,_2 |7_.0_ _._ 6_.10 24 }0 24 _461,9 -?6.04 166.41
-LP2.61 J0_.ll'_ _4_.24 6},09 5 25 58 2483.3 -26.03 03.30
-2"Z,62 173.93 2(_,25 63.10 24 30 24 _46J .g -26.04 1_.41
-LP'Z,6I |00._ Z'_.Z4 63.00 5 ?5 58 2483.3 -26.03 93.30
NXO-(.Ot.l_ (Y/_(4JTJON ACO,,_ACY CRIBIT P_.AETERM/NATION 4CCI,_ACY
_KT 63f_._ BMI 4ql.3 _1¢3 }23.4 ST }540.8 SR 441.1 SS ]511._
_RT .4|1_3 _ .4774 RTF ._72 CRT .J_M CRS -.8_O0 CST -.9975
6372._ _ -.007) RI3 ._72 LS_ 3889.7 MSA 207.6 554 13.1
SGJ 6_0.6 _ }91.0 THA 1.98 ELI 3572.9 EL2 172.0 ILF 6.53
0Z$T_ 577.3_0
A_R[VAL C47£ JUt. Jl J969
J48.20 TAP 52.0_ _CA |0J .81
J25.0_ ErE 1_o.5_ 7AC J03.97
RiP 105.B0 k_,P -3.3_J _ 346,97 VP 37.379 (_AP g.OJ AZP g0.34_ TA4.
R( !.,S2._ _,. 10,_ 6P "2.54 744. 42JA Z,M _ J_7._ (T$ _.I2 Z/WE
PL_WIE TO_ENTRZ C (,._ J C
(3 24._4 _ 4._ 0Ld _4,1_ RA_,. _I.76 _ 65_J_.0 _L J}.0_M PTH
A?_TH _ 71M[ L-_ TINE IN| LAT IN| _ JNJ RT 45_
6_,_ 23 3_ 27 4063.22 -21._1 lT_.l_ 211_.43
110.02 4 35 40 _|10.0J -2l.g'Z 10_,6| 2_.42
H._ 23 32 27 4063.2"2 "-21 ._M 17_1.t_ 27_.43
110.O2 4 35 40 3|J0.0J J'_J._ J_.61 _,42
00.9_ 2_ Y_ 2"? 40_.Z2 -21.94 J?3,M 2_$.43
110.02 4 35 ,60 3110.01 -Zl.9_ |O'_,6J L_.4Z
0 / FIr[R_NT IAI,. COII_CTIN
_o_ 2.7627 _ _._0_ _C_--2._|0 B_u ._|_|
._IO _gA .0_44 RC3 .0734 FAO .0_|9
eo( _.7_t)4 lw,, _.llO0_ _3 2._111 rsP -|7S4
2.16 W_P 5.778 OPA -J.54
INJ AZNTH INJ TINE R0 E$T TIN
63.09 24 40 11 }463.2
6_.08 5 27 3l 2510.9
6},09 24 40 11 _463.2
63.08 5 27 3J 2510.9
63.09 24 40 IJ 3463.2
6}.08 5 27 31 Z510.9
NIO-(.O,/R_E [_ECUTICN ACCORACY
_'r _le.O g,_ 451 ._ _ 484.$
,4_142 _iF ,4740 RIT ,_f_
_494.S _ -.0054 RI3 ._67
S_| _442,? _2 394.8 THA |.95
I_ 3.4135 vJ 30.259
APO 152.77 v? 34._29
[TC 167.79 CLP-157.80
RAP 10.74 [C( J.4057








ST 3526._ S_ 444.4 SS J46_._
(RT .91}4 (R$ -._82_ (ST -.0_75
LSA 3_40.7 NSA 2'06.0 S$A 13.J
£LI 3550.3 £L2 179.7 ALF 6._8
LAUNCH 04TE OEC 15 196_
H[LIOCENTR[( CONIC
RL 147,73 LAL ,00
RP |08.78 L_P -3.39
R( 135,3J3 GL 1_.38
PLIN[T_ENTRIC CONIC
C3 26.245 VHL 5.J23
LhlO._ k?NTH LNCH TIM_
70.75 23 4? 3(3
J09.75 4 36 ?4
70.75 ?3 4? 30
J09.25 4 36 ?4
110.00 5 2/3
]10.00 4 I 39
FLIGHT TIME 210.00
0ISTANCE 583,J56
LCt. 83.09 VL 27.550 GAL 7.63 AZL 86.61HCA 267.06 S_4
LOP 350._5 VP }7.567 GIP 8.48 _ZP 90.17 T_L 147.37 T_P
GP -_.41 7AL 41.70 7_P 159,32 ET5 354.99 7AE I74.39 [TE
_RRIV_L CATE JUL 13 J969
177.15 ECC .20534 ]NC 3,39J5 Vl 30.759
54.3_ RCA 101.04 _PO 153.76 VZ 34.837
180.47 7AC 105.41ETC 167.31 CLP-159.45
0LA 33.79 R_L 36.12 RA0 6568.1 VEL 12.150 PTH ?.18 VHP
L-[ T|N[ _NJ LAT ZNJ LONG IN| RT AS( IN| _2'MTH _NJ TIt,_
4064.44 -21.22 173.36 270.66 63.07 ?4 50 15
3140.55 -21.21 104.53 270.65 6}.06 5 2_ 45
4064,44 -21.22 173._5 270,66 6}.07 24 50 15
3140.55 -21.21 J04.53 270.65 63.06 5 2B 45
3006.25 -25.00 96.04 272.62 65.89 6 10 Z8
3246.75 -17.53 110.69 268.54 60.17 4 55 46
OIFFEREN_AL CCI_I_CT;ON5 NI0-OC)URS[ EY_CUT_CN ACCURAC_
T0E 2._022_3.844B TC3-_.3532 9AU .8260 _ 6511_9 Sr_ 454.5 SG3 440.1
ROE .4000 RRA .0286 RC3 ,06_4 FAU .03486 RRT .4843 RRF .4764 RTF ,9864
rOE 2.0_1 r_ 3'35-26 F¢3:J_J@ _SP 21t44 _ 65_?._rR23 '.003_ RJ3 .9864
(_0E 2._306 _RA },8449 6(3 2.}542 FSP -1630 SGj 6515,6 SG2 397.4 THA i.94
LAUNCH 0ATE OEC 15 _96_ FLIGHT TIME 2|_.OO
HELIOCENTRIC CONIC 0ISTANC[ 588._85
RL 147.73 LAL .(30 LCL 83.09 VL 27.529 GAL 8.05 _TL 86.63 HCA 270.23 S_A
RP |08.75 LAP -}.}7 LOP }5}.}2 VP }7,_0 GAP B.97 ATP 8_._0 TAL J46,4} TAP
RC 137,675 GL 17.6! GP -2.30 ZAL 40.57 ?AP 160.91ETS 354,83 ZA( 123.B1ETE
PLAMETOCENTRIC CONIC
C3 28,037 VHL 5.205 OLA }}._7 RAL 37,46 RAO 6568.L VEL J2.2_3 PTH _,20 VHP
LNCH ATNTH LNCH TIME Lo| TIN? |NJ LAT _NJ LONG |NJ RT AS_ XNJ A}'I4TH |NJ TIME
71.56 25 52 53 4065.44 -20.48 173.04 272.94 6}.06 ?5 0 38
108.44 4 36 44 3172.3_ -20.46 106,5_ 272.0} 63.05 5 29 36
71.56 23 52 53 4065.44 -L_0.48 J7_.04 272.94 6}.06 25 0 38
108.44 4 }6 44 3172._8 -20.46 106.59 272.93 63,0} 5 29 36
110.00 5 42 43 2970.14 -25.98 9}.69 275.79 66,96 6 32 13
I10.OO 3 50 0 3}15.67 -|5.|5 114.6_ _60.84 58.98 4 45 J6
0IFFERI[NTIAL CQRR[CTIONS NI0-COL,IR,_E EXECUTiON ACCURACY
TO[ 2.844} TRA 4.1076 TC}-2.2137 _AU .83OJ ,_T 6_70.8 S_ 457.} SG} 4J8.0
ROE .4160 RRA .0_40 RC} .0630 FAU .0_071 RRT .4884 _ ,4810 RTF ,9860
FOE ] .9327 FRA }.2768 re3 -.9484 8SP 21451 _ 6595,7 R_} -,0016 RI} .986G
_0E 2.8746 _RA 4.|077 9C3 2.2146 FSP -J_09 ,S_I 6}83.6 SG2 398.8 THA 1.95
6.049 OP_ -.80 R_P 17.06 ECC 1.43]9








sT 3498.1 SR 447.5 SS 14OJ.!
CRT .9070 CR$ -.8758 CSr -,9976
LS_ 37_._ MSA ?11.3 SSl 13.O
ELI }521.6 EL2 187.2 _LF 6.64
ARRIVAL CATE JUL I5 J969
127,01ECC .71093 TNC 3.3696 VI 30.759
56.66 RCA 100.72 AR0 153.B0 v2 34.B46
180.98 Z_C I06.97 ETC 167.}I CLP-J61.O4
6.335_0PA _.04 RAP I3.46 ECC J.4614








ST 346B.0 SR &50.3 55 1340.4
CRT .9008 CRS -.8692 CST -.9976
LSA 37}9.0 HSA 715.4 55_ 13.0




JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-693
LAUNCH CATE DEC 15 1968
HEL ICwC:ENTRI C CCIW] C
RL 147.23 LAL .DO
RP 108.72 LAP -3.34
RC 1139,923 GL 16.B4
PLANE TO(ENTR IC COIWI C
C3 }(3,056 VHL 5.4612
LNCH AZHTH LNEH TII_.
72.42 O 7 32
107.561 4 36 34
72,42 O 7 32
107.561 4 36 34
110.OO 6 I I!
11D.DO 3 42 §
FLIGHT TIME 2J4.00 ARRIVAL CATE JUL 17 1969
DISTANCE 594.562
LOt. 83.09 VL 27.5061 GAL 61.51 AZL 86,65 H_A 273.41 SMA
LOP 356.50 VP 37,353 GAP 9.49 _ZP 89.B0 T4L 145.53 TAP
GP -2,)9 ZAk _9,A5 ZAP 16Z,43 ETS 354.62 Z}E J23,28 ETE
126.87 ECC .21698 INC 3.3477 Vl 30.259
58.93 RCA 99.34 APO 154.40 V? 34._SS
180.31 ZA¢ I08,49 £TC 167.30 (LP-162.57
DLA 32.94 RAL 38,78 RA0 6568.2 VEL |2._ PTH 2.22 VHP 6.636 0PA .73 RAP 14.92 ECC 1.494 7
L-I TINE INJ LAT INJ LONG INJ RT AS( INJ A2'NTH INJ TIE PO CST TIM INJ 2 LAT INJ 2 LONG
4066.05 -19.70 172,66 275.Z5 63,05 1 15 18 3466.1 -23.15 165.33
3206.56 -19.69 100.80 275.25 63.04 5 30 0 2606.6 -23.14 101,47
4066.05 -I9,70 |72.66 275.25 63.05 I 15 J8 3466.1 -23.15 165.33
3206.56 -19.69 108.80 275.25 63.04 5 30 0 2606.6 -23.14 101.47
2946.38 -26.61 92.13 278.69 67.?0 6 50 18 2346.4 -29.39 84.05
3374.23 -13.07 117.88 271.36 58.13 4 38 |9 2774.2 -17,19 111.19
CIFFERENTI4L CORRECTIONS MI0-OOURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY
TOE 2.8612| TRA 4.3826 TC3-2.0740 BAU .8337 S(,T 6635.5 _ 459.4 5(,3 388.7 ST 3429,0 SR 452.3 SS 12612.1
ROE .4325 RRA ,0426 RE3 .0571 FAU .02705 RRT .4949 RRF .4895 RTF ,9856 CRT .8946 CRS -.8626 CST -.9977
FOE 1.8065 FRA 3.2061FC3 -,7793 BSP 2L719 5(,6 6651.4 R_] -.00(30 RI3 .9856 LSA 3682.I MSA 219.5 SSA 12.9
BDE 2.9144 BRA 4,_182_ BE3 2,0748 FSP -1405 S(,] 6639.4 5G2 _98.9 THA ].97 ELI 3452.9 EL2 2'00,7 ALF 6.75
LAUNCH OATE DEC 15 1968 FLIGHT TINE 216.O0 ARRIVAL DATE JUL 19 1969
HELIC_CENTRIC CONIC OISTAN(;E rd}0.180
RL 147.23 LAL .00 LOL 83.09 VL 27.487 GAL 8._ _ZI. 86.67 PI(:A 276._8 S_A 126.73 ECC .22355 IN( 3.3256 Vl 30.259
RP |08.69 LAP -3.30 LOP 359.68 VP 37.347 GAP 10.03 A2"P 89.62 TAL 144.63 TAP 6I ,21 RCA 98.40 APO 155.06 V2 34.865
RE 142,207 GL 16.O8 GP -2.10 ZAL 38.33 ZAP 163,91 ETS 354,36 ZAE 122.80 ETE 180.26 ZAC ll0.I1ETC 161.28 CLP-164.04
PLANETOCENTRIC CONIC
C3 32.338 VHL 5.687 OLA 32.50 RAL 40.O8 RAO 6568.) VEL 12.398 PTH 2.24 VHP 6.955 CPA I.SJ RAP 16.43 ECC 1,5322
LNCH AA"MTH LNCH TIME L-I TIME INJ LAT INJ ION(; INJ RT AS( INJ A2'MTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG
73.33 O 18 39 4,0_.I0 -18.69 172.2_ 277.61 63.05 I 26 25 3466,I -22.36 164.94
106.67 4 35 50 3243.30 -18.88 111.19 277.60 63.04 5 29 54 2643.3 -22.34 103.90
73.53 0 IB 39 ,1066.10 -18.89 172.25 217.6! 63,05 1 _6 25 3466.1 -22.36 164.94
106.67 4 35 50 3243.30 -18.88 I1|.19 277.60 63.04 5 29 54 2643.3 -22.34 103.90
110.00 6 17 }9 2929.29 -27.04 90.99 281.61 68.25 7 6 28 2329.3 -29.75 612.614
II0.OO 3 ]6 I 3428.10 -11.11 I2g.82 273.01 57.46 4 33 9 28261.1 -I5.33 114.25
DIFFERIENTIAL CORR_CTICINS MI0-COLIR_WE EXIE(UTICN A(CURACY ORBIT DETERMINATION ACCURACY
TOE Z.92'07 TRA 4.6755 TC3-1.9299 BAU .8347 SGT 6684,1 _ 460.9 5G3 361.8 ST 3387.0 SR 453,4 SS 1228.7
ROE .4496 RRA .0520 RE3 .0510 FAU .02365 RRT .5040 RRF .4996 RTF .9853 CRT .8_83 CRS -.61562 CST -.9978
FOE 1.693l FRA 3.|443 FC3 -.6332 BSP 21961 .,_ 6700.0 R"_3 .0014 RI3 .9854 LSA 3624.5 HSA 223.3 SS4 12.7
BOE Z.955I BRA 4,6756 8C3 I .9306 FSP -1_O9 ,11 6688,2 S(;2 397.9 THA 2.00 ELI 3411.0 _L2 206,7 ALF 6.61I
LAUNCH DATE DEC 15 1968 FLIGHT TIME 21_.00 ARRIVAL DATE JUL 21 1969
HELIO(ENTgI( CCNIC
RL |&7.23 LAL .0O LOL 613.09 VL
RP 108.66 LAP -).26 LOP 2.86 VP
RC 144,478 GL 15.31 GP -2.OI 7AL
PLANE TC_ENTRIC CONIC
C3 34.923 VHL 5.9IO OLA 32.06 RAL
LNCH AZMTH LNCH TIME L-I TD4E INJ LAT
74.31 0 3(] 13 4065.32 -I8,O6
105.69 4 34 27 3282.86 -18.04
74.31 O 30 13 4065.32 -I61.06
IO5.69 4 34 27 32612.86 -I8.04
JJO.OO 6 32 47 2916.72 -27.36
110.00 3 31 4 3479.45 -9.22
CIFFERENTIAL CORRECTIONS
TEE 2,9600 TRA 4.9879 TC3-J,76127 BAU .8326
ROE .4673 RRA .0632 RE3 .0451 F4U .021148
FEE 1.59(37 FRA 3.09(37 re3 -.5078 BSP 22170
_OC 2.9967 BRA 4.98_3 8C3 1.76132 FS,F -12"2_
DISTANCE 605,731
27.465 GAL 9.52 AZL _6,70 HCA 279.76 SMA 126.59 ECC .23068 INC 3.3032 Vl 30.259
37.340 GAP 10.60 AZP 619,44 TAL 143.74 TAP 63,49 RCA 97.361 APO 155.79 V2 34.875
37.23 ZAP 165.34 ETS 354.0_ ZAE 122.34 ETE 180.22 7AC 111.77 ETC I67,23 CLPo165.48
41.36 RAD 6568.4 VEL 12,502 PTH 2.26 VHP 7.293 CPA 2,30 RAP 17.961 ECC 1.5747
INJ LONG INJ RT 4SC INJ AA'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
171.73 _BO.00 63.06 ! 37 59 3465.3 -21.53 164.48
113.76 Z79.99 63.05 5 29 I0 2682.9 -21.51 106.52
171.73 280.00 63.06 I 37 59 3465.3 -21.53 164.48
113.76 879.99 63.05 5 29 IO 2682.9 -21.51 106.52
90,J5 284.51 68.66 7 21 24 2316,) -30.00 BJ.96
123.59 274,76 56.94 4 _9 3 26179.4 -13.51 117.12
MI0-CCURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
5(;1 6725.6 S_R 461.9 S_3 337,3 ST 3342.2 SR 453.6 SS 1179.5
RRT .5153 RRF ,5116 RTF .9P51 CRT .8821 CRS -.61500 CST -.9979
6741.4 1_3 .0026 RI3 .9851 LSA 3565.9 MSA 226.7 SSA 12.5
SGI 6729.8 S_2 395.6 THA 2.03 ELI 3366.2 EL_ 212.1 ALr 6.85
LAUNCH DATE DEC 15 1968 FLIGHT TIME _.00 ARRIVAL CATE JUL 23 1969
HELIOCENTRIC CONIC DISTANCE 611.L_:_5
RL 147.23 LAL .(](]LOL 83.09 VL 27.444 GAL I0.08 AZL 86.72 _A 282.94 SMA 1_6.44 ECC .23844 INC 3.26104 Vl 30.259
RP 1061.63 LAP -3.20 LCP 6.04 VP 37._34 GAP |I,20 AZP 89.26 T_L 14_.85 TAP 65.7_ RCA 96.29 APO 156.59 V2 34.61_5
RC 146.734 GL 14.55 GP -1.94 ZAL 36.14 ZAP 16_,73 ETS 353.59 ZAE 121.91ETE I@,0.19 7AC 113.48 ETC 167.16 CLP-166.87
PLANE TO_ENTRIC CONIC
C3 37.6157 VHL 6,153 OLA 31.60 RAL 42.61 RA0 656_.5 VEL 12.618 PTH 2._9 VHP 7.653 CPA 3.10 RAP 19.58 ECC 1.6230
LNO_ AZHTH L_H TIME L-I TIME INJ LAT INJ LONG INJ RT AfK_ INJ AZMTH INJ TIME PO CST T_M INJ 2 LAT INJ 2 LONG
75.36 O 42 20 4063.37 -17.2"0 171.12 _82.4_ 63.D_ J 50 3 3463.4 -20.67 163.91
|04,64 4 32 IB 3325.57 -17.18 116,55 _82.41 63:07 5 27 43 2725.6 -20.66 109.34
75.36 O 42 L;_ 4063.37 -IT.L_O 171.12 282.42 63.08 I 5(3 3 3463.4 -20.67 163.91
104.64 4 32 18 3325.57 -17,18 116.55 282,41 63.07 J 27 43 2725.6 -_.66 109.34
110.OO 6 46 57 2907.59 -27.58 89.53 _B7,41 68.96 7 35 24 2307.6 -30.19 H1,31
110.OO 3 26 51 3529.35 -7.35 126.26 276.57 56.52 4 25 41 29_9.3 -11.7t 119.87
DIFFERENTIAL CORR_CTION5 M[O-COURS_. EXECUTION ACCURACY ORBIT DETERMINATION _CCURACY
TDE 3.0050 TRA 5.3256 TC3-1.6296 BAU ._50 SGT 6764.1 SGR 462.4 SC3 315.0 ST 3299.3 SR 452.9 SS 1136.3
ROE .46156 RRA .0765 RE3 ,0396 FAU .01739 RRT ,5290 RRF .5261 RTF .9_50 CRT .8761 CRS -.fl444 CST -.9980
rOE 1.5012 FRA 3.0475 FC3 -.3976 BSP 22264 S(,B 6779.9 R23 .O038 R13 .985_ LSA 3511.2 MSA 299.5 SSA 12.3
BeE 3.0440 BRA 5.3262 BE3 1.63{]I FSP '-1133 S_I 6768.5 S(;2 392.2 THA 2.0_ ELI 3323.2 EL? 216.7 ALF 6.89
57J
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69,
LAUNCH CATE CEC !6 |96_ FLIGHT TIME 70,00 ARRIVAL CAT[ F£8 24 1969
HELIOCENTRIC C_IC
RL 147.Z2 LAL .00
RP 107.4H LAP 2.66
RE 72,38| 6L 4.1_
PLANE TL_ENTRIC CON|C
C3 231.46_ VHL 15.2t4
LNCH AZMTH LNCH TIME
9O.O_ 5 19 15
90.00 20 13 46
100.00 6 46 23
100.00 21 29 19
110.O0 B 7 44
110.OO 22 24 27
CISTANCE 136.446
LC_ _4.ll VL 17.750 GAL Z0.90 AZL 86.16 HCA 43._0 SMA 89.20 ECC .70467 INC 3.8378 Vl 30.262
LOP 127.d5 VP 31.333 GAP -43.54 AZP 87.23 TAL 170.49 TAP 214.29 RCA 26.34 APO 152.05 V2 35.258
6P .6_ ?AL 64.76 TAP 30.19 ETS I80.54 7AE 139,22 ETE 189.29 7AC 73.08 ETC 164.81 CLP 30,I@
CLA II.47 RAL 16.31 RA8 6571.3 VEL 18.783 PTH 3.06 VHP 24.954 OPA -II.IO RAP 34_.78 ECC 4.8094
b-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ A/MTH INJ TIME PC CST TIM INJ 2 LAT INJ 2 LONG
31lB.93 -27.06 105.01 28_.77 BI.3J 6 II 14 2518.9 -27,98 96.46
5034.82 23.42 221.92 271.9_ 73.61 21 37 41 4434.8 20.95 214.II
2837.91 -28.74 :4.63 2_3.06 81.42 7 33 41 2237.9 -29.63 75.93
4791.07 _5.05 203.46 271.39 73.14 Z2 49 1_ 4191.1 22.51 195.59
2583,34 -33.28 66.08 283.84 81.68 _ 50 48 1983.3 -34.07 56.93
4618.41 29.42 1@8.81 Z69.84 71.76 23 41 26 4018.4 26.65 I80.72
ORGIT OETERMINATION ACCURACY
ST 346.0 5_ 409.6 SS 337.I
CRT .7004 CRS .7872 CST .9899
LSA 592,0 MSA 224.6 SSA 13._
EL1 495.9 EL2 204.0 ALF 51.B1
cIFrERENTIAL CL_RECTIONS
TCE -.7266 TRA-1.8339 f_3 -.I135 eAU .3546
RCE-I.0775 RRA .4841 RC3 -.0159 FAU .01_52
F_E .35_6 FRA .6_21 FC3 -.0468 85 ° 2L_04
BCE 1.2997 BR4 1.896_ _C3 .1146 FSP -60
MIO-CC_RE EXECUTION ACCURACY
t:,GT BAIA_ 449.0 SG3 _.3
RRT -.0OgO A_F .00_8 _TF -.6337
S(,B 944.7 R23 .00_ R13 .6337
S_I 831.1 S_ 449.0 THA 179.61
LAUNCH GaTE CEC 16 l':_-',d FLIGHT TIME 7_.O0 ARRIVAL GATE FEB 26 1969
_EbIL-'hCENTRIC CONIC
RL 147.2_ LAL .00
RP 107.48 LAP _.77
RC 70.261 GL 4.53
PLANETOCENTR[C CONIC
C3 210.B_0 VHL 14.5Z_
LNCH A_MfH LIA_H TIME
9_,OO 5 16 45
90.00 L_ _4 19
01STANCE 14_._87
LOL 84.11VL 1_.45_ GAL 19.98 }IL 86._I HC_ 47.05 5MA 90.76 ECC .67717 INC 3.7870 Vl 30.26?
LOP 131.10 VP 31.740 GAP -41,53 AZP 87.4_ TAL 169.67 TAP _|6.73 RCA Z9.30 APO 152,22 v_ 35,259
6P .61 ZAb 63.57 ZAP _.66 ETS IB0,73 l_[ 139.57 ETE 189.83 Z_C 74.73 ETC 165.03 CLP ZN.65
0LA 12.25 RAL 17.32 RAO 6571._ VEL 18.2_6 PTH 3.02 VHP 73.981 0PA -10.45 RAP 347.39 ECC 4.4705
L-I T_ME ZNJ LAT INJ LONG ZNJ RT _SC _NJ _L_IWTH INJ TIME PC CST TIM INJ _ LAT INJ _ LONG
3131.47 -Z6,OZ 105.90 283.09 _],88 6 B 56 _531.5 -_7.91 97.37
4995,11 L:_,63 . _i9._7 271.76 7_.5I ZI 47 34 4395.1 20,02 211.57
:B_4Z ZB].39 BJ.O_ 7 31 50 ZZ4_.9 -29.58 76.75
L_0.89 Z71,18 7Z.O0 _Z 58 36 415Z.9 21,59 193.1Z
6_.67 _84.Z_ 81.34 8 49 56 1991.1 -34.04 57.53
186._ _69.5_ 70.51 _3 49 5_ 3983.5 _5.73 178.4Z
ORBIT DETERMINATION ACCURACY
ST 363.B 5R 414.4 SS 352.8
CRT .6993 CRS .788J CST .9_96
LSA 61_.4 MSA _30.7 554 14.O
EL1 509.2 EL2 211.6 ALF 50._9
IC_.00 21 39 23 4752,89 _4.28
110.00 : _4_ 259i.ii -33,L_0
110.00 22 33 29 4583.46 2B.65
CIFFERENTI_L CORRECTIONS
TOE -.7_76 TRA-I.B4_ TC3 -.IL_0_ B_U .3433
ROE-J.0408 RRA .46j4 RC3 -.017_ FAU .01266
FOE ,3728 FR_ .7070 FC3 -.05L_O BSP 23_9
BCE 1.2699 BRA 1.8997 6C3 .1218 FSP -66
MIO-COURSE EXECUTION ACCURACY
_67 BT0.B 5GR 453.9 5G3 30.7
RRT -.007_5 RR$" ,0036 RTF -.6530
_w_B 98_.0 R23 .00_3 R13 .6530
$61 B70.8 SG_. 453.9 THA 179.73
L_UNC_ C}TE CEC _6 ]968
HELIL_CENTRIC C_IC
RL 147._ L_L .00 LLh- _4,11 VL
RP 107.48 LAP 2.8_ LC_P 134.35 VP
RC 68.209 6L 4.88 GP ,63 _AL
PLANE T,_ENTRIC CLINIC
C3 192.224 VHL 13._64 C[A I3.01RAL
LNCH AZMTH LNCH TIME
90.00 5 14 I
90.00 _ 34 39
100.00 6 42 7
100.00 21 49 14
fLIGHT rIME 74.00
OIsT4NcE 148._26
19.121 GAL 19.11 AZL 86.26 HCA 5_.30 5HA
32.129 GAP -39.62 AZP 87.61 TAL 168.87 TAP
62.43 ZAP 27.15 ET5 I_0.95 7AE 14_.03 ETE
18.27 RAO 6571.0 VEL 17.707 PTH ?.98 VHP
L-I TIME INJ LAT INJ LCN_ INj RT ASC INJ AZMTH INJ TIME
)143.ZI -26,79 106.73 2B3.79 80.4_ 6 6 _4
4954.83 21.78 216.62 271.53 71.45 21 _7 14
2859.10 -28.52 86.16 _63.6! t_0,64 7 29 46
4714.17 23.44 I9_.3_ _70.9_ 70.!)0 23 7 48
67._0 284.4_ _J.04 _ 4_ 5_
IS3:95 _,I_ 69._9 z_ 5s 5
MI0-COURSE EXECUTION _CCURACY
SGT 910.8 Sr,,R 458.0 S&3 33._
R_T -.0044 R_" .O01Z RTF -.6717
•_,B 1019.$ I_] .00_7 RI3 .6717
_(,I 910.8 S,_ 458,0 THA 179,83
FLIGHT TIME 76,00
OIST_NCE 154.259
LGL B4.11 VL 19.740 GAL 1_,_8 _ZL 86._0 M_A 53,55 SMA
66_ 137.60 VP 3_._0! GAP -37.B_ 4ZP 87.80 TAL 168.09 TAP
6P 266 7_L 61.35 ZAP 25._ ETS 181,18 ZAE 140,60 ETE
OLA 13.76 RAL 19,17 R_O 6570.9 EL 17.Z_] PTH _,94 VHP
L-I TIME: INj LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME
3154.17 -26.67 107.51 283.37 80.11 6 } 58
4913.94 L:_0.87 _13.97 _71,25 70.4_ _ 6 41
28f_.46 -_8.41 86.84 _83.71 80.30 7 27 _8
4674,89 2_,54 195.75 _70.60 69.83 _3 16 48
_604.00 -3].06 67.66 _84.6! BO.TB 8 47 35
451_.11 E6.94 181.54 L_.74 68.11 24 6 3
MI0-COUR_E £XECUTION ACCURACY
S(.T 954.2 51_ 461.5 S(,} 36.0
R,RT -.0010 RR$" -.0017 RTF -.6_95
,_.,B 1060.0 R_3 .00_6 RI3 .6895
S_1 954._ .';G_ 461.5 THA 179.96
tlO.Oo s s )4 _97.99 -33 _3
_1o0o Z_ALIL asa8;o4 z7.83
ctrFERENTIAL CORR£CT!ONS
TCE -.726;4 TRA-I.B492 TC3 -.1270 BAU .3304
RCE-I.O040 RRA .43@5 RC3 -.0199 FAU .01284
FOE .3d71 FRA .73_0 FC3 -.057B BSP 2511
OCE 1.2395 BRA 1.9005 _C3 .12B6 FSP -73
LAUNCH GATE CEC 16 196_
HELIL-"X_ENTRIC CONIC
RL 147.22 LAL .00
RP 107.48 LAP 2.98
RC 66.167 Gb 5,_4
PLANETC)_ENTRIC CONIC
C3 175,302 VHL 13._40
LNCH AZMTH LN_H TIME
9G.OO 5 11 4
9_.OO _ 44 47
IOO.OO 6 _ 40
I00.OO 71 58 53
II0.00 B 4 11
110.00 2_ _O 51
CIFFERENTIAL CORRECTIONS
TOE -.7291 TRA-I.B577 TC3 -.1340 BAU .3184
R_E -,9674 RR_ .415_ RC3 -.0_I FAU .0130_
FOE .40_2 FRZ .7577 FC3 -,0643 B._ 2635
B0E 1.2113 BRA 1.9037 BC3 .1359 FSP -_0
ARRIVAL CArE FEB 28 1969
92.33 ECC .65014 INC 3.7412 Vl 30.262
219.17 RCA 32.30 APO 152.37 v2 35.259
19(1.40 ZAC 76.41ETC 165.23 CLP 27.14
_3.043 CPA -9.78 RAP 344.02 ECC 4.1635








ST 3_1.7 _R 418.7 SS 36_,7
CRT .6978 CRS .78_ CST .9892
L5_ 633.0 MSA 236.6 SSA 14.2
ELI 52_.5 EL_ _19.1 ALF 4p.78
ARriVAL _ATE MAR 2 1969
93.91ECC .6_367 INC 3.6995 Vl 30.262
2_1.63 RC_ 35.34 APO 152.48 v2 35.257
191,0_ ZA( 7fl.ll ETC 165,41 CLP 25,65
_.138 OPA -9.09 RAP 345.66 ECC 3.8850








57 A01.6 5R 422.3 SS 3_5.3
CRT .6975 CRS .790_ CST .9889
LSA 655.2 MSA 242.0 SSA 14.4
ELI 537.1 EL2 226.3 ALF 47.06
572
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69_
LAUNCH CATE CEC ]6 296_ FLIGHT TIE 7_.00 ARRIVAL CATE MAR 4 1969
HEL[CWCEN TRI£ CONIC
RL 147.Z_ LAL ,_0
RP I07.49 LAP _.D6
RC 64,16l GL 5.62
PLANE TC_ENTRIC CONIC
C3 I59.936 VHL 12.647
LNCH AZMTH LNCH TIME
9O.OO 5 7 52
90._0 20 54 45
IOO.00 6 )6 58
100.00 22 8 "2_
110.00 8 _ 35
110.00 22 59 12
CIFFERENTIAL CORRECTIONS
TEE -.7292 TRA-I.8628 TO3 -.1403 BAU .3046
RCE -.9_9 RRA .3912 RC3 -.0246 FAU .01325
FCE .4175 FRA .7836 FC3 o.0717 BSP 2823
OCE 1.1825 BRA 1.90_q BC3 .1425 FSP -88
CISTANCE 164].377
LOL 84.11 VL D].320 GAL 17.49 AZL 86.34 HCA 56.79 SHA
LOP 140.85 VP }2.854 GAP -36.10 ATP 87.99 TAL 167.32 TAP
GP .68 ZAL 60.3) 7AP 24.19 ET5 181.43 7AE 141.28 ETE
95.48 ECE .59785 INC 3.661_ Vl )0,262
224.12 RCA 38,40 AF40 152.56 v2 35,256
191.68 7A( 79.82 ETC 165.59 CLP 24.18
CLA 14.50 RAL 20.02 RAC 6570.7 VEL 16.771 PTH 2.90 VHP 21.26] OPA -8.39 RAP 347.31 ECC 3.6321
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_:'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3164.41 -26.55 108.24 283.)4 79.76 6 0 36 2564.4 -27.69 99.76
487Z.40 19.91] 21J.31 270.9I 69.4) 22 15 58 4272.4 16.92 203.90
2877.04 -28.31 87.46 28).69 79.99 7 24 55 2277,0 -29.41 78.82
4635,01 21.58 193,17 270.23 68.80 23 25 35 4035.0 I8.51 185.73
2609.I6 -33.00 68.05 284.63 80.55 8 46 5 2009.2 -33.96 58.94
4475,66 25,99 179,13 268.27 66.97 24 I] 48 3875.7 22.64 171.57
MIC-COURSE EXECUT,ION ACCURACY ORBIT OETER_4INATICN ACCURACY
.%T 997.5 _ 46,1.3 _3 38.9 ST 421.5 SR 425.3 55 402.1
RRT ,0021 _ -.00_0 RTF -.7068 (RT .6968 CRS .7915 CST .9886
1100.3 R_3 -.00_ RI3 -.7068 LSA 677.5 MSA 247.0 SSA 14.6
•_l 997.5 _2 4_.3 THA .07 EL1 551.5 £L2 233.1 ALF 45.38
LAU_ICH oA'rE OEC 16 1968 FLIGHT TIE. B0.00 ARRIVAL CATE MAR 6 1969
HELI(XENTRIC CONIC
RL 147.22 LAL ._ LOL 84.11 VL
RP 107.50 LAP 3.14 LC)P 144.10 VP
eC 62.196 GL 6.00 GP .70 ZAL
PLAIVET_ENTR]C CONIC
C3 14_.973 VHL 12.082 0LA ]_.23 RAL
LNCH AZMTH LNCH TINE L-I TIME INJ LAT
90.00 5 4 24 3173.98 -16.43
90.00 21 4 }3 4830.18 18.87
100,00 6 34 3 2884.89 -28.22
10{3.00 22 17 35 4594.50 2'0.56
110.00 8 0 47 2613.50 -32._N5
110.00 23 7 L_) 4438.66 24.98
OIFFER_NTIAL CORRI_CTIONS
TOE -.7299 TRA-I.8673 TO} -.|464 8AU ,290_
ROE -.8946 RRA ._707 RC3 -.0272 FAU .0J350
FOE ,4335 FRA .8101 FC3 -.0_30 BSP 3012
OoE 1.1546 BRA 1.9038 BC3 .1489 FSP -97
0ISTAI_E IC_5.575
20.863 GAL J6.71 AZL 86.37 141_ 60.04 .94A 97.04 ECC .57272 INC ).62_7 Vl _P.262
33.190 GAP -34.46 A2'P 88.19 TAL 166.$8 TAP 226.62 RC_ 41.46 APO 152.61 V2 35.253
59.37 ZAP _2.74 ETS 181.70 Z_ 142.07 ETE 192.39 ZAC 81.55 ETC 165,75 CLP 22.73
ZO.SI RAD 6570.6 V_L 16.349 PTH 2.86 VHP 20.418 CPA -7.67 RAP 348.97 ECC 3.4023
|NJ LON6 INJ RT A!_C. |NJ A2NTH JNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
|08.9J _;_3,|8 79.44 5 57 18 2574.0 -27.62 1(_.45
L_8._4 E'_.53 C_.49 22 25 3 42_0._ 15.78 201.33
88.02 203.55 79.71 7 22 8 2284.9 -29.35 79.A0
190.60 _69.81 67.81 23 34 IO 3994.5 17.37 183.25
6_.38 _84.5_ 80.36 8 44 Zl L_313.5 -33.93 59.27
176.73 _67.76 6fl,87 24 21 19 3838.7 21.51 169._O
MI0-COLMSE EXECUTION ACCUR_C_ ORBIT _ETERNIN_TION ACCURACY
S6T 104_,7 _ 466.4 S(;3 4_.2 ST 442.4 SR 427.8 SS 419.6
RRT ,0D58 RRF -.0D87 RTF -.7235 CRT .6965 CRS .7930 CST .9882
SC,B 1142.2 _3 -.D034 R13 -.7235 LSA 700.9 MSA 251.5 SSA 14,8
$(,1 104_.7 51,_ 466.4 THA .19 ELI 566.9 EL2 239.5 ALF 43.62
LAUNCH CATE CEC 16 1968 FLIGHT TIME 82,00 ARRIVAL CATE MAR 8 1969
HELIC(ENTRIC CONIC
RL |47,?2 LAL .00 LOL 84.11 VL
RP J07.51 LAP 3.21LL"_P 147.35 VP
RC 60.278 GL 6.40 GP ,73 ZAL
PLANE TL"WCENTRIC CONIC
C_ I33.278 VHL II.545 CLA
LNCH AZHTH LNCH TIME L-I TIME
_,_0.00 5 0 40 3182.94
_.00 21 14 11 4787.26
100.00 6 30 52 2_9_.07
100.00 22 26 40 4553.36
IlO.O0 7 58 46 2617.07
110,00 23 15 16 4401.13
CIFFERENTIAL CORRECTIONS
TDE -,7332 TRA-1,8729 TC3 -.J527 8AU .277_
RO£ -,8586 RRA ,3485 RC3 -.0299 FAU .01376
FCE .4505 FRA .8375 F_3 --0_94 8-_ 3149
8CE 1.1291 8RA 1.9051 8C3 .1556 FS.P -I06
OISTANCE 17£.848
21.371 GAL 15,97 AZL 86.4! HCA 63.29 S,WA 98.58 ECC .54835 INC 3.5924 Vl 30.262
33.508 GAP -32.89 A?P 88.38 TAL 165.85 TAP 229.14 RCA 44.53 APO J52.64 v2 55.250
58.47 ZAP 21.29 ETS 182.01ZAE 142.98 ETE 193.16 7AC 83.29 ETC 165.90 CLP 21.Z8
15.95 RAL 21.55 RAC 6570.4 V[L 15.957 PTH 2.82 VHP 10.602 CPA -6.93 RAP 350.63 £CC 3.I934
INJ LAT INJ LONG INJ RT AS,(: INJ ATMTH INJ TIME PC, CST TIM INJ 2 LAT INJ 2 LONG
-26.32 109.54 282.92 79.15 5 53 43 2582.9 -27.55 101.09
17.78 205.97 270.09 67.59 22 33 58 4187.3 14.58 198.75
-28.13 88.53 283.30 79.45 7 19 4 2292.1 -29,30 79.93
19.48 188.02 269.33 66.87 23 42 34 3953.4 16.18 180.78
-32.91 68.65 284.30 80.21 8 42 23 EOIT.I -33.92 59.55
23.91 174.33 _67.19 64,81 24 28 37 3801.1 20.32 167.03
MIO-COURS_ EXECUTION ACCURACY CR_IT 0ETERMINATION ACCURACY
$(,T 1091.4 _ 467.7 ,_3 4[.7 ST 465.4 SR 429.5 SS 437.9
RRT .0108 RRr -.0131RTF -.7391 CRT .6974 CRS .7948 CST .9881
F:_ JJ87,4 R_'3 -.0033 RJ3 -.7392 LSA 726.2 MSA 255,4 5SA 14.9
5(;1 109|.5 $6_ 467.7 THA .33 ELI 563.9 EL2 245.4 ALF 41.71
LAL_CH CATE Gf_C 16 1_8 FLIGHT TIME 84.00 ARRIVAL CATE MAR 10 1969
HELICX_ENTRIC CONIC
RL 147.22 LAL .O0
RP 107.52 LAP 3.27
RC 58.412 GL 6.81
PLANETL'_ENTRIC CONIC
C3 121.729 VHL 11.033
LNCH AZMTH LN_H TIME
90.00 4 56 39
"3(3.00 21 23 40
I00.00 6 27 25
100.00 22 3fi 55
110.OO 7 56 30
110,00 23 22 59
0IST_NCE 179.190
LOt- B4.11VL ZI,846 GAL 15,26 A2'L 86.44 H_A 66,53 SMA 100.1I ECC .52477 IN( 3,56_0 Vl _0,262
LOP 150.60 VP 33.809 GAP -31.40 AL_o 88.58 TAL 165.16 TAP 231.69 RCA 47.58 APO 152.65 V2 35.246
GP ,76 7AL 57.63 ZAP 19.87 ETS 182.34 ZAE I44.03 ETE 194.00 ZAC 85.05"ETC 166.03 CLP 19.85
OLA 16.65 RAL 22.24 RAO 6570.3 V_E 15.591 PTH 2.78 VHP 18.812 OPA -6.19 RAP 352.29 ECC 3.0033
L°I TIME INJ LAT INJ LONG INJ RT A,eK_ INJ A2'MTH |NJ TIME PO CST TIM INJ 2 LAT INJ _ LONG
3191.35 -26.2I 110.14 2_.5_ "/'8.87 5 49 50 2591.4 -27,48 101.70
4743.60 16.62 203.28 269.60 66.74 22 42 44 4143.6 13.33 196.15
2898.62 -28.05 89.00 282.93 79.LY_ 7 15 44 2298.6 -29.25 80.41
4511.56 18.34 185.44 268,81 65.97 23 50 46 3911.6 14.94 178.29
2619.90 -32.88 68.86 _83.96 80.08 _ 40 10 2019.9 -33.90 59.77
4363.05 22.79 171.95 26_,5_ 63.8J 24 35 42 3763.0 J9.08 164.77
ORBIT OETERMINATION ACCURACY
ST 488.5 SR 430.7 SS 456.7
CRT .6_8_ CRS .7967 CST .98?B
LSA 752.0 MSA 258.8 SSA 15.1
ELI 601.1 EL2 250.6 ALF 39.87
CIFFERENTIAL CORRI_CTION5
TOE -.7347 TRA-1.8752 TC3 -.1579 8AU .2625
R_£ -,8230 RRA .3266 RC3 -.03_9 FAU .0140_
rCE .4681 FRA .8654 gO3 -.1001 8SP 3345
BeE 1.1032 BRA 1.9034 BC3 .161) FSP -117
MI0-COURSE EXECUTION ACCURACY
5GT 1140.2 SGR 4C_.3 SG3 49,5
RRT .01_7 RRF -.0180 RTF -.7543
1232.6 R'_3 -.0037 RI3 -.7543
54,1 1140,3 5_2 468._ THA ,45
57_
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69
LAUNCH 0ATE OEC 16 19"68 FLIGHT TINE 86.00 ARRIVAL CATE MAR 12 1969
HELIOCENTRIC CONIC
RL 147.22 LAL .00
RP I07.53 LAP 3.31
RC 56,605 GL 7.Z4
PLANE TC_ENTR|C CONIC
C) 111._0 VHL J0.546
LNCH AZMTH LN_H TIME
90.00 4 52 19
9(1.00 ZI 33 I
I00.00 6 ?3 41
100.00 Z? 44 20
JlO,O0 7 54 0
lJO,O0 _3 _0 30
DISTANCE 185.594
LOL 84.11 VL 22.291 GAL 14.58 AZL 86.47 HCA 69.78 5MA 101.62 ECC .50701 INC 3.5}II Vl )0.262
LOP 153.85 VP 34.093 GAP -29.97 AZP 88.78 TAL 164.49 TAP 2)4.27 RCA 50,60 APO 152.63 VZ 35.24I
GP .79 7AL 56.85 ZAP 18.45 ETS 182.77 7A£ 145.Z0 ETE 194.92 ZAC 86.81ETC 166.15 CLP I_.4}
DLA |7.35 RAL 22.87 RAO 6570.1 VEL |5.250 PTH 2.73 VHP 18.048 0PA -5.4} RAP ]5].96
L-I TIME INJ LAT INJ LON6 INJ RT A,_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT
3199.30 -26.10 110.69 282.04 78.61 5 45 38 2599,3 -27.41
4699.19 15.4! 200.59 269.06 65.95 22 51ZI 4099.E 12.01
?904,62 -27.97 89.43 282.45 79.00 7 12 6 2304.6 -29.?0
4469.I0 |7.|4 182.85 2¢=8.24 65.13 23 58 49 3869.1 13.65
?§22.05 -32.86 69.02 283.50 79.99 8 37 4? 20?2.0 -33.89
4324.43 21.61 169.57 265.93 62.85 24 42 35 3724.4 17,80
01FFERENTIAL CORRECTIONS
TOE -.7366 TRA-I.8760 TC3 -.1625 BAU .2474
ROE -.7878 RRA .3051 RC3 -.O360 FAU ,O1445
FCE .4867 FRA .8940 FC3 -.1123 B& ° 3S47
8OE 1.0785 BRA 1.9006 BE3 .1664 FSP -|28
MI0-(.OJR,_E EXECUTION kCCURACY
S6T llgO.7 SGR 4r_.| s63 51.6
RRT .0214 _ -.O_35 RTF -.7688
1279.4 _3 -.004| RI_ -.7688










ST 512.7 SR 431.! SS 476.2
CRT .6994 ORS .7989 CST .9876
LSA 779.0 MSA 761.5 $5A 15.2
ELI 619.4 EL2 ?55.0 ALF 38.01
LAUNCH DATE OEC 16 1968 FLIGHT TiNE 88.00 ARRIVAL 0ATE MAR 14 1969
HELIOCENTRIC CONIC
RL 147.22 LAL .(30
RP 107.5S LAP 3.35
RE 54.864 GL 7.67
PLANETOCENTRIC CONIC
C3 1OI.656 VHL 10,087
LNCH AZ)4TH LN(_H TIME
90.00 4 A7 _W3
90.DO 21 42 15
1(30.00 6 19 40
100.00 22 52 55
110.00 7 51 16
110.00 23 37 49
DISTANCE 192.055
LOL B4.1! VL L_.707 GAL 13.92 A2_. _.50 _ 73.07 .TWAA103.09 ECC ,48009 IN( 3.5024 VJ }0.26?
LO ° 157.10 VP 34.36! GAP o_.59 AZP 88.98 TAL 163.85 TAP E_W_.87 R(A 53.60 APO 157.59 V? 35.235
GP .83 ZAL 56,13 ZAP 11.04 ETS 183.16 7/_ |46.5| £T_ 195,94 ZAC 88,58 ETC 166.75 CLP 17.02
0LA 18.03 RAL 23.44 RA0 65?0.0 VlEL J4.933 PTH 2.69 VHP 17.309 0PA -4.65 RAP 355.63 ECC 2.6730
L-[ TIME ]NJ LAT INJ LONG ]NJ RT ASC |NJ A214TH INJ TIME PC) CST TIM ]NJ 2 LAT [NJ 2 LONG
3206.87 -76.00 111._ L_J.43 78.36 5 41 6 ?606.9 -27.34 102.82
4654.02 14.14 197.68 2_8.48 65.21 _2 59 49 4054.0 10.68 190.91
2910.14 -77.90 69.8_ 281.86 78,8l 7 8 |0 2_lO.I -29.16 81.25
4425,98 15.89 IBO._ 267.62 64.34 _4 6 41 3826.0 12.31 173.30
2623.58 -_2.84 69.14 Z82.94 19.92 8 34 59 L_023.6 -3_.88 60.06
4285.31 L_O.34g 167.21 _5.24 61.94 24 49 15 _5.3 16.A6 1(W3._7
ORBIT DETERMINATION ACCURACY
ST 531.9 SR 430.9 SS A96.6
CRT .7013 CRS ._O|4 CST .9874
LSA 807.5 MSA 26}.6 SSA 15.4
£L1 638.9 EL? 258.7 ALF 36._6
OlFFERENTIAL CCRRECTION$
TOE -.7388 TRA-!.S?SI TC} -,|667 BAU .73_0
ROE -,7530 RRA .2839 RC3 -.0393 FAU .01482
r0E .5064 FRA .9235 re3 -.1267 8SP 3758
_OE 1.0549 _A 1.8_S4 8C_ .1707 FSP -I4l
MIO-COUR_ EXECUTICN 4CCURACY
.%T |242/? _ 467.J S(,5 58.1
RRT .0_77 RR_ -.0297 RIT -.7826
S_ 1_27,6 R_ -,0D45 R13 -.7827
$61 1247.8 .%2 466.9 THA .69
LAUNCH _ATE CEC 16 1968 FLIGHT TIME 90,00 ARRIVAL CATE MAR 16 1969
HELIOCENTRIC CONIC
RL l&7._? LAL .00
RP 107.57 LAP 3.38
RC 53.197 GL 8.12
PLANE TC_ENTRIC CONIC
C3 92.951 VHL 9.641
LNCH AIMTH LNCH TIME L-I TIME INJ LAT
90.00 4 4_ 39 3214.18 -25.90
90.00 21 51 25 A608.08 17.81
J00.08 6 15 _ 7915.26 -77.83
IO0.O0 23 1 22 4382,23 14.58
llO.O0 7 48 16 2624.66 -3_.83
110.00 23 44 57 4245.71 19.09
CIFFERENTIAL CORRI[CTIONS
TOE -.74A1 TRA-I.8754 TC3 -,1700 BAU .2178
RCE -,71H9 RRA .263_ RC3 -.0427 FAU .01524
FOE ,5277 FRA .9545 FC3 -.1419 6,S.° 3905
BOE 1.0_46 EIRA 1.8938 8C3 .1753 FSP -154
0ISTANE£ 198.56_
LOL 84.11 VL 23.096 GAL 13.79 AZL 86.53 I._CA 76.27 ,_lA 10A.54 ECC .45903 INC 3.4747 Vl 30,26?
LOP IC-,0.]5 VP 34,6|_ GAP -27,28 4ZP 89.17 TAL 16].24 TAP 239,51 REA 56.55 APO 152.53 V2 35,_79
GP .87 7AL 55,47 ZAP 15.64 ETS 183,66 ZAE 147.95 ETE 197.08 7AC 90.35 ETC 166.33 CLP 15.62
tEA 18.71RAL 2_.96 RAC 6569.8 VEL 14.6}9 PTH ?.65 VHP 16.593 CPA -3.87 RAP _57.]O ECC 2.5?97
INJ LONG INJ RT A_:w_ INJ A5"NTH INJ TINE PO CST TIM INJ 2 LAT INJ _ LONG
111.74 280.72 78.13 5 36 13 2614.2 -77.27 103.34
195.16 267.86 64.5) 23 8 I1 4008.1 9.27 188.76
90.19 281.17 78.63 7 3 56 2315.] -_9.12 81.6]
177.67 266,97 63.62 24 14 25 3782.2 IO.92 170.79
69.21 282.26 79.88 8 32 0 2024.5 -33.87 60.13
164.85 ?64.50 61,09 24 55 A2 3645.7 15.09 158.02
MI0-COURS_ EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY
S6T I299.| 5{,R 46fl.3 SG3 63,0 ST 565.9 SR 430.1 S5 51_.3
RRT .0357 _ -.0370 RTF -.7955 CRT .7044 CRS .86]4_ CST .9875
S(_ J379.9 _ -.0044 RI} -,7955 LSA 838._ NSA 264.8 5SA 15.5
.561 1799.? St.,2 465.0 THA .84 ELI 661.0 EL? 261 .3 ALF 34.73
LAUNCH CATE CEC 16 196,R FLIGHT TIME 9_.O0 ARRIVAL _ATE _AR lt'lI_69
HEL IC_£NTRI( CONIC
RL 147.22 LAL .OD LOL 84.11 VL
RP 107.59 LAP 3.39 LOP |63.00 VP
RC 51.61J GL 8.58 GP .91 ZAL
PLANETOCENTRIC CONIC
C3 85.029 VHL 9._'dl _LA 19.38 RAL
LNCH A_MTH LN(H TIME L-I TIME INJ LAT
90.00 4 37 17 3L_21.31 -25.80
90.00 22 0 25 4561.38 11.43
to0.o0 6 10 A2 29_s'_.08 -27.77
100.00 73 9 41 4337.84 13.23
1i0.00 7 AS 0 2625.02 -32.82
I10.00 23 51 52 4_5.66 17,75
01FFER_NTIAL CORRECTIONS
TOE -.7474 TR4-1.8716 TC5 -.17i7 BAU .2021
RDE -.6_53 RRA .2A29 RC3 -,0462 rAU .01572
roe .55oi r_4 .98r_ rc_ -.16Ol 8se 4116
- 8o¢ I.O14o eRA 1._s}_Bc_ .1778rsP -17o
01STANCE _05.127
23.460 GAL 12.6_ A_L 86.55 /ACA 79.51 SMA 105.95 [CC .438_2 INC 3.447H VI _3.262
34.850 GAP -26.0I AZP 89.37 TAL 162.67 TAP 242.18 RCA 59.46 APC' 152.45 V2 35.??2
54.87 ZAP 14.24 ETS 184.26 ZAE 149,54 ETE 198.37 7AC 92.12 ETC 166.4_ CLP 14.21
24.42 RAO 6569.7 VEL 14.566 PTH 2.61 VHP 15,901 CPA -3._H RAP 358.97 ECC 2.]994
INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
11_.23 _79.90 77.90 5 30 58 2621.3 -77.21 103.85
192,43 267.19 63.91 23 16 _7 3961.4 7._3 I_5.60
g0.54 280.36 78.46 6 59 27 2320.1 -29.08 81 .98
175.07 266.27 62,95 2A 21 59 3737.8 9.49 I68.27
69.25 281.48 79.86 8 28 45 E'025.0 -33.87 60.17
162.57 _63.73 6(3.30 25 I 58 3605.7 13.67 155.79
MID-COURSE E]_'CUTICN ACCURACY ORBIT OETERMINATION ACCURACY
SC,T 1354.8 _ 4_.8 $63 68.4 ST 593.7 SR A28,5 SS 540.7
RRT .0439 I_ -.0449 RTF -,8079 CRT .7075 CRS .8074 CST .9874
$6_ 1431.7 I_3 -.0048 RI3 -.BO_O LSA 870.5 HSA 265.5 SsA 15.6
ST_I :f3_.0 _(,2 462,3 THA .97 ELI 683.3 EL? 263.1 ALF 32.44
=
574
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-691
LAUNCH CATE OEC 16 1968 fLIGHT TIE 94.00 ARRIVAL CATE MAR Z0 1969
HELIOEENTRIC CONIC
RL 147.22 LAL ._
RP 107.61 LAP 3.39
R( 50.115 GL 9.06
PLANETOCENTRIC CONIC
C3 77.818 VHL 8.871
LNCH AZNTH LNCH TIE
90.00 4 31 32
900.00 ?Z 9 23
I00.OO 6 5 43
10{3.00 23 i7 53
]10.OO 7 41





?3.800 GAt i?.D9 AZL 86.58 PICk
35.072 GAP -74.80 AZP 89.57 TAL
34.34 ZAP 12.85 ETS 184.98 ZAE
0LA 213.04 RAL








TCE -.7510 TRA-I .8659 TO3 -.1719 8AU .1862
ROE -.6575 _A .2237 RC3 -.0499 FAU .01626
FOE .574I FRA 1.0197 FC3 -.1809 8SP 4336
80E .9949 BRA 1.8791 8C3 .1790 FSP -187
87.75 S_4A 107.33 ECC .41947 INC 5.4714 Vl 30.762
167.13 TAP ?44.88 RCA 67.31 APO 157.36 v2 35.2i5
151.78 ETE 199.85 ZAC 93,89 ETC 166.45 CLP 12.81
24.82 RAO 6569.5 VEL 14.113 PTH 2.57 VHP 15.252 0PA -2.29 RAP .63 ECC ?.2807
INJ LONG INJ RT ASC INJ AS'NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ ? LONG
112.73 278.98 77.67 5 25 Z0 Z678.4 -27,14 104.36
189.68 266.49 63.37 23 24 37 3913.9 5.34 182.91
90.86 279.46 78.30 6 54 27 7324.7 -29.04 82.31
172.48 265.54 62.34 ?4 29 26 3692.9 8.02 165.74
69.25 ZBO.60 79.86 8 ?5 14 21325,1 -33.87 60.17
160.19 262.93 59.57 I 11 58 3565.2 12.21 153,56
NI0or..OUR_W[ EXECUTION ACC.URACY _BIT OETERNINATION ACCURAC_
SGT 1412.I SGR 459.5 SG3 74.2 ST 622.7 S,R 426.3 SS 564.3
RRT .0530 Rf_" -,0538 RIT -.8198 CRT .7113 ORS .8109 CST .9873
SQB 1484.9 R_3 -.00_3 R13 -.819R LSA 904.0 NSA 265.3 SSA 15.7
501 !412.3 SG2 458.8 THA 1 .lO ELl ?07.0 EL2 263.9 ALF _.69
LAUNCH OATE OEC 16 1968 FLIGqT TIN? 96.00 ARRIVAL OATE MAR 2? 1969
0ISTANCE 218._>4
LOL B4.11 VL 14.118 GAL !1.53 AZI. B6.60 H(A 85.99 SMA 108.67 ECC .40098 iN( 3.3955 VJ 30.262
LOP 170.O9 VP 35._8! GAP--IS.63 _2'P 89.76 TAL 161.63 TAP 247.61 RCA 65.10 APO 157.75 V2 35.207
GP 1.O1 ZAL 53,86 ZAP 11.46 275 185.87 Z_ 153.15 ETE 201.56 7AC 95.66 ETC 166.48 CLP 11.41
DLA 20.68 RAL 25.|6 RAO 656=3,4 _EL 13.878 PTH 2.53 VHP 14.583 OPA -1.48 RAP 2.78 ?CO 2.1777
L-I TIN? INJ I.AT INJ LOWIG INJ RT AS( INJ ATNTH INJ TIla_ PO CST TIN INJ ? LAT INJ 2 LONG
3235.56 -25.59 113.23 277.97 77,44 5 19 18 2635.6 -27.06 104.87
4465.69 8.51 186.91 L=65.76 62.89 23 32 43 }665.7 4.80 180.19
7929.18 -27.64 91.18 278.46 78.14 6 49 12 2329.2 -29.00 82.64
4247.30 10.37 169.87 L_,77 61,8| 24 36 45 3647.3 6.52 163.?0
?6?4.79 -32.82 69.23 279.65 79.87 8 21 25 2024.8 -33.87 60.15
4124.46 14.96 157.89 262.10 58.90 1 17 50 3524.5 10.73 151.34
N|0-OOURS4E [_ECUTION ACCURACY ORBIT DETERN|NATION 4CCURA(_
S_T 1470.9 SGR 459.4 SG3 80.6 ST 653.0 SR 425.4 SS 589.1
RRT .063_ R_ r -.0639 RTF -.8309 CRT .7158 ORS .8147 CST .9874
.SG8 1539.8 R'Z3 -.0057 R13 -.8310 LSA 939.5 HSA ?64.4 SSA 15,8
SG| 1471.2 SG2 454.4 THA 1.24 ELI 732.3 EL2 ?63.7 ALF 79.01
P_LIOCENTRIC CONIC
RL 147.27 LAL .O_
RP 107.64 LAP 3.39
RE 48.77I GL 9.54
PLANE TOCENTRIC CONIC
C3 71.758 VHL 8.441
LNCH AFMTH L_H TIME
90.00 4 25 Z?
90.00 2_ 18 17
]00.00 6 0 25
100.00 23 25 58
llO.O0 7 37 41
110.00 0 9 5
DIFFERENTIAL COE_ECTION$
TDE -.7553 TRA-I.8}64 TO3 -.1706 BAU .I703
ROE -.6204 RRA .?039 RC3 -.05_5 FAU .01686
FOE ,6001 FR4 1.0556 FC3 -.2048 8,SP 4555
BOE .9774 8RA 1.8695 8C3 .1788 FSP -205
LAUNCH 0J T[ CEC 16 1968 FLIGHT TIt4_ 98.00 ARRIVAL CAT? MAR 74 1969
HELIOCENTRIC CONIC 0IST4N_E 225.053
RL 147.27 LAL ._ LOL 84.11 vk 24,415 GAL 10.99 AZL 86.63 HCA 89.23 5_A 109.97 ECC .38334 IN(; 3.3697 Vl 30.26_
RP ]07,66 LAP 3.37 LOP 173.33 VP 35.476 GAP -22.51 AZP 89.95 TAL 161.16 TAP 250.39 RCA 67.81 APO 152.12 V2 35.198
RE 47.437 GL 10.04 GP 1.07 ZAL 53.45 ZAP 10.07 ETS 187.01ZAE 155.16 ETE 203.58 Z_C 97.42 ?TO 166.50 (LP 10.01
PLANE TOCENTRrC CONIC
C3 65.291 VHL 8.O_0 CLA 21.32 RAL ?5.45 RA0 6569.2 VEL 13.662 PTH _.50 VHP J3.956 CPA -,67 RAP 3.93 ECC 2.07_5
LNCH AZHTH LN_H TIHE L-I TII, IE INJ LAT INJ LONG INJ RT AS(: INJ 4_WTH INJ 71_42 PO CST TIM _NJ _ LAT INJ 2 LONG
90.00 4 18 47 3247.95 -25.48 113.74 ?76.86 77.21 5 12 50 2642.9 -26.99 105.40
90.00 22 27 IO 4416.75 6.98 184.13 765.00 62.49 23 40 46 _816.7 3.24 177.45
IOO.OO 5 54 42 ?933.67 -77.58 91.50 777._ 77.98 5 43 55 2335.7 -?8.96 82.97
]O_.OO ?3 33 56 4201.24 8.87 1_7.27 26_.97 61.34 24 43 57 560!.2 4.98 160.65
110.OO 7 33 36 2674.73 -32.83 60.19 278.56 79.90 8 17 20 2024.? -33.88 60.11
110.OO 0 15 ?7 4083.44 13.50 155.EO 261._3 58.29 I 23 30 3483.4 " 9.21 149.13
CIFFERENTIAL CORRECTIONS NI0-(_I.IR_E EWiECUTION AcCURAC_ ORBIT 0ETE/_,4INATION ACCURACY
TOE -.7599 7R4-1.8491 TO3 -.167_ 8AU .1543 SGT 1531.2 SGR 4_0.5 S_3 87,6 St 284.6 SR 419.9 SS 615.3
ROE -.5892 RRA .1853 RC3 -.0572 FAU .01752 RRT .0749 _ -.0752 RTR -,8415 CRT .7210 ORS .8189 CST .9874
rOE .62_O FRA 1.09OO FC3 -.7324 8SP 4780 _ 15_.1 1_3 -.0065 RI3 -.8416 LSA 977.0 MSA 262.7 5SA 15.9
_OE ,9616 BRA 1.8584 Be3 ,1767 FSP -LP_5 5_1 1531.6 $62 449.Z THA 1.58 ELl 759,1 EL? 262.5 ALF ?7.40
L_UNCH CATE CEC 16 1968
LNO_ A5'MTH LNCH TIN? L-I TIN? INJ LAT INJ LONG
90.00 4 11 45 32_O.69 -25.56 114._
90,00 22 36 1 4}67.03 5.40 181.Y'_
10(3.00 5 48 }6 ?9}6.26 -27.51 91.83
lO0.O0 ?3 41 48 4154.70 7.34 1(_.._
I10.OO 7 29 15 26?3.47 -32,84 69.|3
lIO.O0 0 21 37 4042.?5 17.02 153.33
OIFFERENTIAL CORRECTIONS
TOE -.7651 TRA-J.8377 TO3 -.1617 BAll .1}63
ROE -.5589 RRA .1671 RC3 -._8 FAU .01826
rOE .5584 FRA 1.12B0 FC3 -.7641 8_P 5007
80E .9475 BRA 1.8453 BC3 .1778 FSP -748
FLIr_I/ T|I4E I00.00 ARRIVAL CAT? MAR 26 1969
HELIOCENTRIC CONIC DI$TANOE 231.728
RL 147,22 LAL .00 LOL 84.11 VL 74._ GAL lOT'4_r'_. _6.6_ H_ _.46 S_4A 111.22 ?CO .36654 INC 3.3440 Vl _0.262
RP 107.69 LAP 3.34 LOP 176.57 VP 35.6_8 GAP -71,43 AZP 90,14 TAL 160.74 TAP 255.20 RCA 70.46 4PO 151.99 V2 35.189
RE 46.274 GL 10.55 GP !.15 ZAL 5_.09 ZAP 8.68 ETS 188.52 ZAE 157.29 ETE 206.01 ?A( 99.18 ETC 166.49 CLP 8.60
PLANETOCENTRIC CONIC
C3 59.855 VHL 7.737 OLA 21.95 RAL 25.6_ RAO 656_.1 VlEL 13.462 PTH 2.46 VHP 13.35(_ OPA .14 RAP 5.57 ECC 1.9_52
INJ RT AS( INJ A2'NTH INJ TIM_ PO CST TIM INJ 2 LA T INJ 2 LONG
279.67 76.96 5 5 55 ?650.7 -76.90 105.95
_64.20 62.16 73 48 48 5767.0 1.64 174.67
276.20 77.82 6 37 37 2358.5 -28.91 83.30
263.15 60.94 24 51 3 5554.7 5.41 158.08
277.41 79.93 8 12 59 20?3.5 -53.88 60.05
2'60.34 57.76 I ?8 59 3442.3 7.57 146.93
MIO-CCXIRSE EXECUTION ACCURACY ORBIT OETERMINATION _CCURACY
5GT 1592.6 SGR 444.9 SG3 95.3 ST 717.5 SR 415.8 SS 643.0
RRT .0879 RRF -.0879 RTF -.8515 CRT ,7_70 ORS .8256 CST .9876
1653.6 R23 -.OO69 R13 -.8516 LSA 1016.5 MSA 26_.2 SSA !6.O
S_I 1593.1 SG? 443.1 TH_ 1.52 ELI 787.4 EL2 260.? ALF 25,_
575
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4 1968-69,
LAUNCH CITE i_EC 1_ 1_6_
RP ;_7.72 LAP 3._
RC 45.244 GL 1t.g6
PLAN(TC(ENTR_C EC_Iq](
C} _4.93_ VHL 7.412
LNCH ATNTH Lh_H TII4[
90.00 4 4 14
90.0_ _2 44 53
100.00 5 42 12
]00.00 23 49 }6
I]0.00 7 24 38
110.00 0 27 _5
rLIGMT TIM(: 102.00 _RRIWL C_TE MAR 78 I969
ClSTANCE 2)8.446
LOL B4.11 VL 24.951 G4L 9.98 47L 86.68 _C4 95.70 gW4 112.43 E(C .35058
LC@ 179.81 VP _5.828 CAP -_,39 4ZP 90.33 T4L 16/3.35 T4P 256.05 RCA 73._2
GP 1.20 74L 52.B0 74P 7.28ET$ 190,63 74E 159,53 ETE 209,00 7a( 100.91
IN( 3.3187 V1 30.262
4P_J 151.85 V2 35.179
ET( 166.46 CLP 7.19
EL4 22.57 R4L ?5.85 RAG 6569.0 VEL |).277 PTH 2.4) VHP 12.763 CP4 ,96
L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ 47MTH INJ TIME PO (ST TIM
3258,96 -25.23 114,85 274.39 76.70 4 58 33 2659.0
4516.61 ).79 178.49 265.38 61.92 25 56 50 5716.6
2945.05 -27.44 9_.17 274.95 77.66 6 51 15 2343.0
4107.76 5.78 162.05 262.29 6_.62 24 58 ) 3507.8
2622.58 -32.85 69.06 276.19 79.97 8 8 2! L_]27.6
4000.99 10.51 151.09 259.42 57.28 I 34 16 3401.0
R4P 7.19 E(C 1.9041







CIrFERENTI4L CORRECTIONS MIC-COb_WE EXECUTION ACCURACY ORBIT CETERWINATION 4CCUR4CY
TEE -.7707 TRA-1.8246 TC) -,1556 BAU ,1_} _(;T 16_5.2 _ 4_.6 S(;) 103.7 ST 751.7 SR 411.1 55 672.5
K_E -.5295 _4 .|4_ RC) -.0643 FAU .01908 _T :10_4 _ -.JOL_ RTr -.9610 CRT .7537 CRS .8286 CST .9878
rOE .69t3 FRA 1.t6_3 re3 -._008 BS@ 5_39 56B 1712.4 _3 -.007_ RI3 -.86ii LS4 I058.3 MSA 257.0 $S4 16.1
BEE .9351 _A 1.8,_7 BE) .1_5 rG@ -273 SG1 1655.9 _,2 4_.1 7H_ 1.67 ELl 817.) EL2 256.9 ALr 24.4 )
L4UNCH GATE CEC 16 1968 rLIG$4T TIW_E 104.C_ AR_?IV_L C4TE M4R 30 1969
_LI_ENTRIC CONIC DISTANCE 245.182
RL 147.22 L4L .00 COL 84.11 VL 25.|9_ GAL 9.51 _Zk 86.71 HCJ 9_.93 _W4 113.60 ECC .33542 IN( 3.2921 vl }0.262
RP 107.75 LAP 3.25 LOP ]8_0 _ VP 35.986 GIP -19.38 kZP 90._I Tlc 160.01 T_P ?58.93 RC4 75.49 lPO 15t.70 V2 35.169
R( 44.357 Gc 1i.59 GP 1.28 IlL 5_.57 ZAP 5.90 ET$ 19).79 _r_-T_j2B5 £¢_ 2i2.79 ZAC 102.64 E?C 166.41 CLP 5.16
PL4NETC_ENTRIE CONIC
C3 50.451 VHL 7.103 OLA 25.17 RAL 25._ RAO 6_W_.9 VEL 15.108 PTH 2.59 VMP 12.195 CP4 I .77 R4P 8.80 EC( J ,B_(]3
LNCH A_MTH LN(H TIME L-I TIME INJ LAT INJ LON_ INJ RT 454_ INJ AZNTH INJ TIME PC) CST TIM JNJ 2 LAT INJ 2 LONG
90.00 3 56 1) 3267.91 -25.09 115.46 _75.03 76.42 4 f_ 41 2667.9 -26.71 107.17
90.00 22 53 48 4265.47 2.15 |75.6_ _62,54 61.76 24 4 55 }665.5 -1.64 169.0i
I[30.O0 5 35 25 _948.14 -27.37 _.55 213.62 77.48 6 24 _2 234_.1 -28.82 84.02
1(30.00 0 1 14 4060.47 4.20 159.44 E6i,41 _60'.38 l 8 55 3460.5 .22 152.90
1_o.oo 7 19 aS _21,$2 -_2._6 6_.89 _74._ _0.01 8 ) 27 Z_21.6 -53.e9 _9.91
I10.00 0 _3 21 3959.76 8.98 148.87 25B.48 )6.88 I 39 21 3359.8 4.56 142.57
CZrrE_NTI4L COR_ETION$ MIO-60_ £/EEUTION AEE_AC¢ ORBIT CETE_INATION 4CC_CY
TOE -.7770 TR_-I.B097 TC] -.1427 0AU .|06_ _(,T 1719.1 S_R 4}I._SG3 115.0 ST 787.3 SR 405.8 5S 703.7
ROE -.5012 _A .1326 RE3 -.0676 rAU .0_ RRT .1|_ RRF -.1184 RTF -.8699 (RT .74J2 CRS .8340 CST .9880
rOE ,7273 FR_ 1,2109 FC_ -._4_1 8_P 5469 S_ 177_.4 R_ -.0082 RI_ -.8700 L5_ I102.4 MS4 253.0 SS_ 16.1
BOE ,g246 BRA 1.814_ B(] .1579"_SP 33(30 _| 1719.9 -_2 428.3 7HA 1.8_ ELI 848.9 EL2 252.7 4LF 23.07
L4UNCH C_TE _EC 16 1968 FLIGHT TIME 106.00 ARRIVAL GATE 4PR 1 1969
HELIC_ENTRIC CONIC DIST4NCE 251.933
RL 147.22 LAL .00 LOt. 84.11 VL 25.417 G4L 9.05 _7L 86.73 HCA 10_.16 SM4 114.71 ECC .32106 INC 3.2655 Vl }O.26_
RP 107.79 LAP 3.19 LOP 186.28 VP 36.155 G_P -18.42 _TP
RC 43.625 GL I2.IZ GP 1.37 Z4L 52.39 7AP 4.52 ETS
PL4NETL_CENTRIC CC_tIC
C3 46.}81 VHL 6.810 EL4 ?).76 RAL 26.01 RAC _.7 VEL 12.952 PTH
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT 454_ INJ A29WTH INJ TIME
90.00 3 47 40 3277.73 -74.9] 116.14 271.61 76.J2 4 42 18
90.00 23 2 47 4_13.60 .48 172.74 261.68 61.69 74 1) 0
100.00 5 _8 11 2953.64 -77.29 92.9"2 272.23 77._9 6 17 25
100.00 0 8 53 4012.92 2.59 156.82 2_0,51 60.2i 1 15 45
110:_00 7 14 37 26_0.65 -3_.B7 _,_9"Z 273.52__ 80.05 7 58_ 18
110.00 0 38 56 3918.67 7.45 146.C_ _57.51 56_4 1 44 14
CIFFERENTI4L CORRECTIONS Mi0-COL_.._ EX£CUTioN ACCURACY
TOE -.7_6 TRA-1.7929 TC_ -.1288 BAU .0911 S_T 1783.7 S(.,R 42_.8 5(,3 125.)
_5E -.4740 RRA .1161 RE3 -.0705 F_U .0_101 RRT .137_ _ -.1367 RTR -.878_
rOE .766_ FR4 1.2564 re) -.3921 8,,'_ 5695 _ 1033._ _3 -.0091RI) -.8784
8OE .9158 BR4 1.7966 B(_ .1469 FSP -330 _1 1784.7 $62 419.6 TH_ 1,9B
90.69 T_L 159,71 TAP 261.86 RC4 77.88
198.96 7AE 164.19 ETE 217.71 ZAC 104.34







4PO 151.54 v2 35.158
ETC 166.)) (LP 4.31
RAP 10.)9 EcC 1.7633








ST 824.I SR 400.0 55 737.0
CRT .7494 ORS .8399 CST .9883
LS_ 1149.1MSA 248.4 SSA 16.2
ELI 887.0 EL2 247.5 ALF 21.80
LAUNCH OATE OEC 16 1968 FLIf_4T TIME I08.00 ARRIVAL CArE 4PR ) 1969
HE_ENTRIC CONIC
mL 147.22 LAL .00
RP I07.82 LAP 3.12
RE 43.055 GL 12.65
PL4N_T(_ENTRIC CONIC
C3 42.686 VHL 6.533
LNCH A_MTH LNCH TIME
90.00 5 38 )4
90.00 2) II 52
I00.00 5 _0 36
100.00 0 16 27
110.00 7 9 15
II0.00 0 44 17
01RFERENTIAL CORRECTIONS
TOE -.7906 TRA-I.7736 T(5 -.1|I_ BAU .0759
ROE -.4479 RRA .1003 RE3 -.07_0 FkU .0_14
r0E .809_ rRA J._049 _C3 -.4489 85P 5935
80E .9(386 BR_ 1.7767 8C) .13_0 FSP -364
01STANCE _58.6_
LOL 84.11 VL 25.626 G_L 8.6_ _ZI. 86.76 MC_ 105.39 SMA 115.78 EC( ._748
LOP 189.52 VP _.2_] GAP -17.48 A_P 90.86 TAL 159,45 TAP 264.8) RCA 80.18
GP 1.47 Z_L 52.28 Z_P 3.2l £TS 2'08.69 Z/_ 166.49 ETE 224.35 ?JC 106,02
IN( 3.2_84 Vl 30.262
IPO 151.38 V2 35.147
ETC 166,23 CLP 2.85
OL_ 24.55 R_L 26.01 RAO 65_8.6 VIEL 12.B08 PTH 2.33 VHP 11,115 DPA 3.41 RAP 11,96 ECC 1.7025
L-I TIME INJ LAT INJ LON_ INJ RT A_C INJ AZMTH INJ TIME PO CIT TIN INJ 2 L4T INJ 2 LONG
3288.59 -24.75 116._ E?O.I1 75.79 4 33 22 2688.6 -26.46 108.63
4160.98 -1.2_ 169.8(1 ZGO.BI 61.71 Z4 21 13 3561.0 -4.99 163.16
2959.61 -27.20 93._4 270.77 7Log 6 9 55 2359.6 -28.70 84.86
_5.19 ._ 154.L_ _59.59 60.12 I _2 3E 3_65.2 -3.01 147.67
2619.69 -32.88 68.84 272.t0 80.09 7 52 55 2019.7 -35.90 59.76
3877.88 5.91 144.52 _56.52 56.27 I 48 55 3277.9 1.44 138.?9
MI0-CO_WE EXECUTION ACCURACY ORBIT DETERMINATION _CCURACY
S(,T 1848.4 s4_q' 415.5 $63 134.6 ST 862.0 SR 39).8 S$ 772.4
RRT .15el _ -.1573 RTF -.8862 CRT .7585 CRS .8462 CST .9886
SGB 1894,5 R_3 -.0|00 RI3 -.8865 LSA 1198.0 MS_ 243.I 554 16.Z
$61 1849.6 _2 410.0 THA 2.14 ELl 916.4 EL2 24i 4 ALF 20.61
576
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69
LAUNCH CATE OEC 16 J968
HELIOCENTRIC CON[C
RL |47,Z2 LAL .D0
RP |07.86 LAP 3.D&
RE 42,657 GL 13.J9
_LANCTO(ENTR[C CONIC
C3 39.334 VHL 6.272
LNCH ATMTH LNCH TIME
90.00 3 28 51
90,00 23 21 7
I00.00 5 12 3_l
100.00 0 23 58
II0.00 7 3 40
110.00 0 49 25
DIFFERENTIAL CORRECTIONS
TOE -.7979 TRA-1.7534 TC3 -.0900 BAU .O616
RDE -.4229 RRA .0848 RC3 -.0730 FAU .02339
FOE .8575 FRA 1.3571FC3 -.5148 BSP 6152
8OE .9030 BRA 1.7554 BE3 ,I171 FSP -402
FLIGHT TIE llO,00 ARRIVAL CATE APR 5 1969
01STANCE 265,463
LOL. 84.11 VL 25,820 GAL 8,21 AZL 86,79 HCA I08,61 5_A ll6,BO ECC ,29466 INC 3.2103 V| 30.262
LC_ 192,75 VP 36,397 GAP -|6,58 AlP 91,03 TAL 159,23 TAP 267,84 RCA 82,3_ APO |51,22 v? 35.135
GP 1.58 ZAL 52.22 7AP 2.09 ET5 2_O.66 ZA£ 168.62 ETE 233.54 74C 107.67 ETC166.50 CLP 1.37
CLA 24.89 RAL 25.95 RAD 656_.5 VEL 12.677 PTH 2.30 VHP 10.603 CPA 4.23 RAP 13.51 EcC 5.6473
L-I TIME IN| LAT IN| LONG IN| RT kS_ IN| A2_4TH IN| TIME FO CST TIM IN| 2 LA T IN| 2 LONG
33(30.72 -24.55 Ill.l| 268.36 75.42 4 23 52 2700.7 -26.3l 109.49
4107.57 -2.94 166.82 259.92 61.82 24 29 35 3507.6 -6.69 160,14
2966.14 -27.10 93.60 269.26 76.87 6 2 4 2366.l -Z8,63 85.53
3917.37 -.65 151.57 258.65 60.11 1 29 15 3317.4 -4.62 |45.04
2618.76 -32.90 68.77 270.62 80,13 7 47 18 _018.8 -33.91 59.6_
3037.52 4.38 14_.40 255.52 56.06 I 53 23 3237.5 -.l| |36.18
NIO-COI_SiE EXECUTION ACCURACY ORBIT 0ETERNINATIC_ ACCURACY
SGT 1913.7 _ 406.7 ,T_3 147.1 ST 901.1 SR 387.2 SS 8|0.2
RRT ,1816 RRIr -.1_08 RTF -.8936 CRT ,7682 CRS .8530 CST .9890
S(_ |956.5 R23 -.0113 R13 -.8938 LSA 1249.7 MSA 237.3 5SA 16,2
.SGJ 1915.2 _12 399.7 THA 2,31 ELl 952.3 EL2 234.6 ALF 19.50
L4LR_CH 0ATE 0EC |6 1968 FLIOAT TIME J12,00 ARRIVAL 0ATE APR 7 1969
HELIOCENTRIC CONIC
RL 147.22 LAL .DO LCL 64.11VL
RP 107.89 LAP 2.95 LOP 195.97 VP
RC 42.436 GL 13.73 GP 1.70 ?AL
PLANETO(:ENTRIC CONIC
C3 36.293 VHL 6.024
LNO4 AZMTH LNCH TIME
90.00 3 18 31
90.00 Z3 30 35
IDO.O0 5 4 18
IDO.O0 0 31 25
110.00 6 57 54
110.00 0 54 19
OIFFERENTIAL CORRECTIONS
TOE -,8050 TRA-1.7292 TC3 -.0643 BAU .0483
ROE -.3992 RRA .0699 RE3 -,0761 FAU .02479
FOE .91430 FRA J.4|35 FC3 -,5_12 B._,F) _12
BOE .8986 BRA |.7307 BC3 .0996 FSP -443
OISTANCE 272,235
26.DO1 GAL 7.81 A_ 86,82 HCA 111.84 SMA 117.77 £C( .28258 IN(: 3.1813 Vl 30.262
36.514 GAP -15.71 AZP 91.|8 TAL 159.06 TAP 270.89 RCA 84.49 APO 151,05 V2 35.123
52.22 ZAP 1,71ETS 276.48 ZAE |70.42 ETE 246.45 ZAC 109.29 ETC 165,95 CLP -.14
OLA 25.43 RAL 25.84 RA0 6_,4 V1EL 1_,556 PTH 2.28 VHP 10.107 OPA 5.O5 RAP 15.02 ECC 1.5973
L-I TIME JNJ LAT IN| LONG IN| RT ASC ZNJ AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG
3314.34 -24.31 ll8.N 266.9_ 75.01 4 13 45 2714.3 -26.|3 110.45
4053.28 -4.68 |6_.78 259.03 62,04 24 38 9 3453.3 -8.39 157.06
2973.27 -21_.98 94.30 2£7,70 76.63 5 53 51 2373.3 -28.56 85.85
3869.59 -2.27 148.95 257.69 60.19 I 35 54 3269.6 -6.22 142.39
2617.86 -32.91 68.71 _9.10 80.17 7 41 32 2017.9 -33.91 59.6|
3797.75 2.86 140.3_ 254.50 55.92 I 57 36 3197.8 -|.63 134.11
NI0-COURS£ EXECUTIC]N ACCURACY CRBIT DETERMINATION ACCURACY
S¢,T 1976.9 _ 397.5 SG3 161.0 5T 940.6 SR 380,4 SS 850,6
I_T ._3 _ -._074 RTF -.94X]7 CRT .7789 CRS .8601CST .9894
S_ L_16.5 R_3 -.0125 R13 °.9009 LSA 1103.6 MS4 230.8 SS4 16.2
SGI 1978.7 S62 388.4 THA 2.49 ELI 988.9 EL2 226.9 4LF 1_.49
LAUNCH D_TE OEC 16 1968 FLIGHT TIME ll4.00 _RRIVAL CATE APR 9 5969
HELICWCENTRIC CONIC 015TAI'_E 279.009
RL 147,22 LAL ,DO LCL 84.11 VL 26.169 GAL 7.44 AZL 86.85 I..kCA 115.06 5_44 118.70 ECC .2712| INC 3.1508 VI 30.262
RP 107.93 L_P 2,85 LOP |99.20 VP 36.622 GAP -14.87 AZP 91.34 TAL 158.93 TAP 273.98 RCA _6.50 4PO 150._9 V2 35.11l
RE 42.394 GL 14.26 GP 1.85 ZAL 52._7 ZAP 2._O [TS 314.18 ZA_ 171.61ETE 263.80 74C 110.86 ETC 165.77 CLP -l.69
PLANE TCWEENTRIE CONIC
C3 33.537 VHL 5.791CL4 25.94 RAL 2_.6_ RAD 6568.3 VEL 12,446 PTH 2.25 VHP 9.629 OP4 5.87 RAP 16.50 Ecc 1.5519
PO CST TIM IN| 2 LAT IN| 2 LONGLNCH ArMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT 4_ IN| 42'NTH IN| TIME
90,00 3 7 28 3329.74 -24.04 119.69 265,29 74.56 4 2 58
90,00 23 40 21 3998.DO -6.44 160.67 258.13 62.37 24 46 59
1OO.OO 4 55 38 2981.DO -26.86 94.84 266.I0 76.37 5 45 19
100.00 0 38 48 3821.97 -3.87 146.33 256.7_ 60.34 I 42 30
510.00 6 51 59 2616.96 -32.92 68.64 267.59 _0.21 7 35 36
150.00 0 58 56 3758.77 1.38 138.28 253.46 55.84 2 I 35
0IFFERENTIAL CCRRECTION5 MI0-COUR_E EXECUTION ACCURACY
roe -.8132 TR4-1.7068 TC3 °.0346 8_KJ .0376 SGT 2043,4 SGR _8.0 S(13 176,4
ROE -.3769 RR4 .0554 RC3 -.0764 FLU .02635 RRT .2386 RRF -.2379 R1T -,9073
FeE .9678 FRA 1.4745 rE3 -.6_O1 8SP 6627 SC_ 2079.9 _3 -.0143 RI3 -.9074








5T 982.2 SR 373.3 SS 893.8
CRT .7901CR5 ,8678 CST .9899
LS4 1361,0 MS4 224.1 SS_ 16.2
ELI 1027,7 EL2 218.7 4LF 17.53
LAUNCH 0ATE DEC 16 1_1 FLI_T TIME 116,00 ARRIVAL OAT£ 4PR 11 1969
HELIC(ENTRIC CONIC DISTANCE _5.7_0
RL 147.22 LAL .(30 LCL 84.11 VL 26.325 GAL 7.0_ A/L _.88 H(_ 118.28 _44 119.57 ECC .26053 INC 3.|1_8 VJ ]0.262
RP 107,97 LAP 2.7_ LOP 202.42 VP 36.721 GAP -J4.06 _ZP 91.48 TAL |58,84 TAP 277.11 RC_ 88.42 APO 150.72 V2 35.099
RE 42.534 GL 14.78 GP 2.O1 ZAL 52.36 ZAP 3.83 ET$ 330._9 Z4E J 71.92 ETE 284.09 Z4C 112.39 ETC 165.55 CLP -3.26
PLANE TOCENTRIC CONIC
C3 31.039 VHt. 5.571 0L4 26,43 RAL 25,48 RAO 65_,_ VI_L 12.346 PTH 2.23 VHP 9.166 0P4 6.69 RAP 17.94 ECC 1.5108
LNCH A2"MTH LNCH TIME L°I TIME IN| LAT IN| LONG IN| RT AS( IN| AZMTH IN| TIME F_ CST TIM IN| 2 LAT IN| 2 LONG
9_.OO Z 55 38 3347.27 -23.71 I_0.87 _63.fl9 74.0fl 3 51 26 2747.3 -25.67 112.75
90.OO 23 50 31 ]1941.48 -8.21 1_7.46 257.24 62.80 24 _6 12 3341.5 -11.79 150.61
IDO.O0 4 46 41 2989.29 °26.73 95.42 264.47 76.09 5 36 30 2389.3 -_8.38 87,00
1043.00 0 46 5 3774.70 -5.46 143.72 _5.75 60.57 I 49 0 3174.7 -9.34 13_.08
110.OO 6 46 0 2615.97 -32.93 _,56 265.97 B0.25 7 29 36 2016.0 -33.92 59.47
110.00 I 3 16 3720.79 -.08 1_6._0 252140 55.82 2 5 17 3120.8 -4.56 130.08
OIFFERENTIAL CORR£CTIONS MID°COURSE EXECUTION 4CCURACV ORBIT DETERMINATION JCCUR4CY
TOE -.8L_9 TR4-1,6814 TC3 -.04:_6 eAU .03J3 _T 2107.5 _R 378.4 ._13 193.6 ST 1023.9 .qR 366.2 55 940.0
ROE -.3558 RR4 .O411RC3 -.0754 r4U .02_09 I_RT .2730 R_ o,2728 RTF °.9133 CRT .80EO CRS .8759 CST .9903
f0£ 1.0318 FR4 1.5412 r(3 -.7834 8SP 6844 _ 2141.2 R_3 -.0164 R13 -.9135 LS4 1420.8 M54 217.0 SSA 16.2
80£ .8947 _R4 I .6819 BC3 .0754 F_P -541 _l 2110.1 S/-,2 363.6 TH4 2.89 ELI 1067.0 EL2 209.9 4LF 16.67
577
JP_L TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 4, 1968-69
LAUNCH DAYE DEC 18 1968 FLIGHT TIME 118.00 kRRIVAL DATE APR 13 1969
HELIOCENTRIC CONIC
RL 147.22 LAL .00
RP 108.01 LAP 2.83
RC 42.833 GL 15,29
PLANET(X:ENTRIC CON|C
C3 28.776 VHL 5.364
LMCH AZNTH LI_H T|ME
90.00 2 42 53
90.OO 0 5 10
100.00 4 37 30
100.00 0 33 16
110.00 6 39 59
lID.D0 1 7 16
DIFFERENTIAL CORRECTIOHS
10( -.8284 TRA-1.6539
RE)( -.3362 RRA .0272
FD[ 1.1025 FRA t.6t37
BOE .8_40 BRA 1.6541
DISTANCE 2g2.547
LOL 84.tl VL 26.469 GAL 6.75 AZL 83.g2 HCA t21,49 SNA 120.39 ECC .25052
LOP 205.64 VP 36.812 GAP -13.28 kip 91.6t TAL 158.79 TAP 280.28 RCA 90.23
GP 2.19 ZAL 52.51 ZAP 5.35 ET6 337.81 ZAE 171.32 ETE 303.22 ZAC 113,67
INC 3.0846 Vl 30.262
APO 150.58 V2 35.086
£TC 165.30 CLP -4.88
OLA 28.69 RAL 25.22 RAO 6568.2 V1EL 12.254 PTH Z.2D VNP 8.721 DPA 7.51 RAP 19.33 ECC 1.4736
L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME
3367.45 -23.33 122.22 261.63 73.48 3 39 2
3663.36 -10.00 t54.13 258.33 63,37 1 g 53
2996.03 -26.58 _HL03 262.82 75.60 5 27 28
3727.g9 -7.02 141.13 254.75 60.8T I 55 24
2614.78 -32.94 68,47 264.37 80.31 7 23 34
3684.03 -1.48 134,38 251.34 55.65 2 8 40
NID-COURSE EXECUTION ACCURACY
TC3 .0386 BAU .0318 _GT 2189.7 _ 368.9 SG3 212.7
RC3 -.0730 FAU .O3OO4 RRT .3122 RRF -.3125 RTF -.9191
FC3 -.9836 BsP 7065 _ 2'200.8 P,23 -.0169 RI3 -.91g3
BC3 .0626 FSP -$99 SGI 2i72.8 _ 350.0 THA 3.12








ST 1065.8 SR 33g.2 SS 989.2
CRT .8147 CR8 .8644 CST .9908
LSA 1483.0 NSA 209.5 SSA 16.1
ELI 1106.6 EL2 200.6 ALF 15.89
LAUI_H DATE DEC 16 lSH56 FLIGHT TIN( 120.00 ARRIVAL DATE APR 15 1969
HELIOCENTRIC CONIC DISTANCE L_)9._07
RL 147.22 LAL .00 LOL 84.11VL 26,602 GAL 6.43 AZL N.95 14CA
RP 108.05 LAP 2.51 LOP 208.65 VP _H_.884_ GAP -12,52 AZP 91,74 TAL
RC 43.347 84.. 15.78 GP 2.40 ZAL 32.89 ZAP 8.98 ETS 341.93 ZAE
PLAMETOCENTRIC CONIC
C3 26.726 VHL 5.t70 OLA 27.31RAL 24.93 RAO 8568.1 V(L 12.1"/'0 PTH
LNCM AZMTN LNCH TIME L-I TIN( |NJ LAT
90.00 2 29 4 3391.10 -22.B8
90.00 0 16 41 36L_JM3 -11.92
100.00 4 29 11 3OO7.O8 -2Q.43
100.OO 1 0 15 $t_2.15 -8.53
110.00 6 34 3 28t3,22 -32.96
110.OO i IO 53 3649.77 -2.83
DIFFERENTIAL C_RR(CTIONS
-.9327 TRA-I.82_3
ROE -.3179 RRA .0!34
FDE 1.1796 FRA 1.6923
BDE .6913 BRA 1.6_4
124.71 _I4A 121.17 ECC .24116
158.78 TAP 283.49 RCA 91.95
170.08 ETE 318.26 ZAC 115.29
2.18 VHP 8.291DPA 8.33
INJ _ INJ RT ASC [NJ AZ14TH INJ TiME PO CST TIN
123.80 260.04 72.82 3 25 35 2791.1
150.62 255.48 64.08 1 20 24 3222.9
98.66 281.15 75.50 5 18 18 2407.1
130.56 253.75 81.24 2 1 37 3082.1
68.36 2U.78 80.37 7 17 36 2013.2
132.54 250.25 55.92 2 11 42 _048.B
N[D-COURIME EXECUTION ACCURACY
TC3 .0859 BAU .0395 SGT 2t2S.9 _At 359.8 _3 234.0
RC3 -.0t_89 FAU .03228 RRT .555T RRF -.$574 RTF -.9247
FC3-1.04S5 BSP 7335 S_B 2254.8 R23 -.OLd3 R13 -.g249
BC3 .1100 FSP -8458 SGI 2229.8 SG2 3_5.7 TNA 5.37
INC 3.0484 Vl 30.262
APO 150,40 V2 35.073
ETC 185.02 CLP -6.55
RAP 20.67 ECC 1.4398








ST 1104.7 SR 552.5 SS 1040.8
CRT .8275 CRS .8933 CST .9913
LSA 1544.9 NSA 201.9 $3A 13.9
ELI 1143.7 EL2 191.1 ALF 15,22
_AUNCH DATE DEC 15 1g68 FLIGHT TIME 122.00 ARRIVAL DATE APR 17 1969
HELIOCENTRIC CONIC
RL 147.22 LAL .00
RP 108.O9 LAP 2.37
RE 44.011 GL 16.24
PLANETOCENTRIC CONIC
C5 24.870 VHL 4.987
LNCH AZNTH LNCH TIME
gO.DO 2 15 38
90.00 0 29 52
100.00 4 18 54
lOO.OO 1 6 38
110.00 6 28 17
DISTANCE 306.058
LOL 84.11 VL 26.725 GAL 8,12 AZL 86.99 HCA 127.92 SMA 121.90 ECC .23243 INC 3.0091 Vl 30.26z
LOP 212.07 VP 36.973 GAP -11.7g AZP 91,85 TAL 158.80 TAP 286.72 RCA 93.57 APO 150.24 v2 35.060
GP 2.55 ZAL 52.91 ZAP 8.69 ETS 344.42 ZAE 168.44 ETE 329.21 ZAC 115.8A ETC 164.70 CLP -8.27
DLA 27.70 RAL 24.6t RAD 6568.0 VEL 12,093 PTH 2.16 VHP 7.876 DPA 9.15 RAP 21.95 ECC 1.A093
L-I TIME INJ LAT INJ LONG IHJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
3419.83 -22.27 125.70 258.19 72.05 3 10 38 2819.8 -24.52 117.75
3758.58 -13.71 146.84 254.65 64.98 1 32 11 3158,6 -16.97 139.68
3016.02 -26.28 97.28 259.48 75.21 5 9 10 2416.0 -28.05 88.9?
3637.62 -9.g8 136.05 252.73 61.68 2 7 35 3037.6 -13.69 129.22
2611.08 -32.98 68.19 261,14 80.47 7 11 49 2011.! -33.g5 59.09
56.03 Z 14 19 5015.3 -8.55 124.50110.00 I 14 3 3815.33 -4.10 130,79 249.16
DIFFERENTIAL CORRECTIC_S MID-COURSE EXECUTION ACCURACY
TOE -.8390 TRA-1.5923 TC3 .1342 BAU .0492 $GT 2283.9 3GR 351.7 $63 257.9
RDE -.3012 RRA -.0004 RE3 -.0626 FAU .D3472 RRT .4064 RRF -.4092 RTF -.9297
FOE 1.2665 FRA 1.7607 FC3-1.2088 BSP 7533 $GB 2310,8 flZ3 -.0261 R15 -.g30o
BDE .8914 BRA 1.5923 BC3 .146t FSP -739 SGI 2286.4 SG2 320.7 THA 3.65
FLIGHT TIME 124.00LAUNCH DATE DEC 16 1968
ORBIT DETERMINATION ACCURACY
ST 1146.0 SR 546.1SS 1097.1
CRT .6413 CRS .9026 CST .9918
LSA 1612.1NSA 194.1 $SA 15.7
EL1 1185.4 EL2 181.2 ALF 14.61
ARRIVAL DATE APR 19 1969
HELIOCENTRIC CONIC DISTANCE 312.798
RL 147.22 LAL .DO LOt. 114,11 VL 26.639 GAL 5.84 AZL 87.03 MCA
RP 106.13 LAP 2.23 LOP 215.26 VP 37.042 GAP -11.08 kiP 91.95 TAL
RE 44.838 GL 16.67 GP 2.94 ZAL 53.16 ZAP 10.48 ETS 346.02 ZAE
PLANETOCENTRIC CONIC
C3 23.188 VHL 4.815 DLA 28.05 RAL 24.28 RAO 8567.9 V_L 12.024 PTH
LN(H AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT kSC
90.00 1 55 19 54_._ -21.45 128.20 256.25
90.00 D 45 4 3_4t6:.12 -15.75 142.50 253.90
10(3.00 4 9 50 3024.31 -26,13 97.85 257.82
lO0.OO 1 13 14 3595.03 -11.34 t33.62 251.70
1t0.00 6 22 51 2608.03 -33.02 67.9_ 259.53
110.00 1 t8 43 3584.08 -5.29 129.15 246.05
DIFFERENTIAL CORRECTIONS
TOE -.IN41 TRA-1.5_09 TC3 .1883 BAU .0202
RDE -.2883 RRA -.0145 RC3 -.0539 FAu .03747
FDE 1.3627 Fflk 1.8787 FC3-t.3989 BSP 7713
BOE .8913 BRA 1,5609 BE3 .1942 FSP -820
131,15 SMA 122,59 ECC .22430
158.86 TAP 289.99 RCA 95.09
168,71 ETE 337.19 ZAC 117.91
2.15 VHP 7.477 DPA 9,99
INJ AZNTH INJ TIME PO CST TIN
71.06 2 52 57 2858.0
68.16 1 46 30 5068.1
74.94 5 0 15 2424.3
62.16 2 13 9 2995.0
80.60 7 8 19 2008.0
58.18 2 16 27 2984.1
INC 2.9662 Vl 30.262
APO 150.09 V2 33.04T
ETC 164,33 CLP -10.06
RAP 23,16 ECC 1.3816








5T 1186.2 SR 340.7 SS 1157,1
CRT .6557 CR$ .9124 CST .9923
LSA 1681.4 MSA 186.2 SSA 15.5
ELI 1222.3 EL2 171.1 ALF 14.09
NID-COL_3_ EXECUTION ACCURACY
SGT 2338.4 _ 345.1 SG3 284.7
RRT .4934 RRF -.4876 RTF -.9343
SC,B 2383.7 R23 *.0308 R13 -.9346
SGt 2343.9 SG2 305.1 THA 3.98
578
JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 4, 1968-69
L_UNCH CATE CEC 16 I_6_ FLIGHT TIME 126.00 ARRIVAL _ATE APR 2] |969
HELZC_ENTRIC CONIC
RL 147._? LAL .00
R? |0_.17 LAP 2.09
RC 45.81_ GL 17.06
PLANE TL"_CENTRIC COIN IC
C} 21.66_ VHL 4.65_
LNCH ATMTH LNCH TIME
89.59 1 15 19
90.41 1 22 8
100.00 4 !
100.00 1 1H 4_
110.00 6 17 52
110.00 I IH 46
DIFFERENTIAL CORR_CTI,ONS
TCE -.8473 TRA-I.5276
ROE -.2731 RRA -.0291
FOE 1.4689 FRA 1.9876
aCE .8903 BRA 1,5278
LAUNCH CATE DEC 16 1968
DISTANCE 319.525
L_C_. 84,11 VL ?6.944 CAL 5.57 AZL 87.08 HCA 134.34 _MA
LC'wP21_.48 VP 37.106 GAP -I0.39 AZP 92,04 TAL 158.95 TAP
GP 3.27 ZAL 53.43 lAP 12.35 ETS 347.05 ZAE 165.01ETE
123.23 [CC .?IE74 INC 2.9189 Vl 30.262
293.29 RCA 96.5? APO 119.94 V? 35.033
343.24 ZAC 119,09 ETC 163.92 CLP -II.92
CLA ?8.32 RAL 23.89 RAO 6567.9 VEL 11.960 PTH 2,1] VHP 7.094 CPA 10.83 RAP 24.28 ECC 1.3566
L-I TIME INJ LAT INJ LON6 INJ RT A_ INJ AZHTH INJ TIME PO C]T TIM INJ 2 LAT INJ ? LONG
3566.59 -19.17 115.25 2_].7] 68.7_ 2 14 46 2966.6 -21,89 177.63
3544.55 -19.16 I]].63 253.75 68.74 2 ZI 12 2944.5 -ZI.8@ 126,01
)011.04 -26.01 98,31 256.18 74.7] 4 51 51 2431.0 -27.85 90.00
3555,33 -12.59 131.]4 250.65 62.66 2 18 ] 2955.3 -16.16 124.36
2603.69 -33.07 67.63 257.9] 80.79 7 1 16 2003.7 -33.98 58.51
3555.45 -6.37 127.64 _46.94 56.]4 ? 18 l 2955.5 -10.75 121.2_
MID-COURSE EXECUTION ACCURACY _BIT 0ETERMINATION ACCURACY
TC] .2411 BAU .0715 F:_T _387.B _ 340.9 $63 ]14.7 ST 1224.2 5R 3]6.4 SS I220.6
RC3 -.0421 FAU .04056 RRT .5766 RRF" -.5}79 RTF -.9186 CRT .8704 CRS .9224 CST .9928
FC]-1.6206 B$P 7_@9 $6_ 2412.0 RZ3 -.016_1RI] -.9190 LSA 175_.1 MSA 178.3 SSA 15.2
BE] .2467 r?:_p -912 S(,I _]94.7 SG2 289.0 THA 4.]6 ELI 1259,3 EL2 161.0 ALF 13.68
FLIGHT TINE 1_@,0(] ARRIVAL DATE APR 23 1969
_LIC_ENTRIC CONIC
gL 147.Z? LAL .00
RP 108,21 LAP 1.9}
RE 46.944 GL 17.]9
PLANE TOCENTRIC CONIC
C] 20.284 VHL 4.504
LNCH AZHTH LNCH TIME
86.25 O A5 59
93.75 1 4B 29
I(30.00 ] 5] 52
100,00 I Z] 16
llO.OD 6 1] 33
llO.OO I k_ 4
CIFFERENTIAL CCRRECTIONS
TCE -,848} TRA-I.4934 TC] .3029 BAU .0625
ROE -.2619 RRA -.0445 RC3 -.0266 FAU .04402
FOE 1.5859 FRA 2.1099 FC]-I,8789 0_ B047
BCE .8878 BRA 1.4940 BC] .]040 F$P -1015
01STANCE 3_6.2_
LOL 84.11 VL 27.040 GAL 5.]_ AIL @7.I] KA 1}7.5A _MA 12].8} £CC .ZO97A INC 2.8662 VI 30.26?
LOP 221.69 VP ]7.16_ GAP -9.73 AZP 9_.1_ TAL 159.07 TAP 296,62 RCA 97.86 APO 149.80 v? 35.020
GP 3,67 ZAL 5}.7_ ZAP 14.3_ ETS 347.69 ZA£ 163.41 £TE 348.07 ZAC I L=_.16 ETC 163.45 CLP -1].86
OLA 2_.54 RAL 2].5Z RA0 6567.8 VEL 11.902 PTH 2.11 VHP 6.725 CPA 11,70 RAP 25._k3 ECC 1.3338
L-I TIME INJ LAT INJ LONG INJ RT A._ INJ A_WTH I_J TIME PC) C]T TIN INJ ? LAT INJ 2 LONG
}640.99 -19.71 140.9"2 _5_.]5 68.92 1 46 40 30A1 ,0 -22,10 133.26
34_.52 -19.69 1_6.O9 _52,35 68.91 2 45 47 2838,5 -22.39 118.A3
}0]4.84 -25.94 9_.57 E54.58 74.60 4 44 27 24]4.8 -27.80 90.27
]519.91 -13,69 1_9.28 249.57 63.17 Z 21 56 2919.9 -17.16 122.23
2597.55 -33.13 67.16 _56.}6 81,06 6 56 51 1997.6 -]4.01 58.04
3529.96 -7.]] 1_6,_9 _45,B! 56.5_ 2 18 54 2930.0 -11.68 119.90
NI0-COUR_WE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
S4T 2_32.4 _ ]_0._ _3 34_.5 ST 1259.3 S,R 333.7 SS 1287.9
RRT .$950 _ -.(_37 RTr -.94_5 CRT .8854 CRS .9126 CST .993]
Z456.0 R'Z] -.0445 RI] -.94_O LSA 1823.9 MSA 170.5 $SA 14.9
5(,1 Z440.9 ._,_ _7_.5 THA 4.82 ELI 1293,9 EL2 151 .O ALF 13.39
L_UNCH DATE DEC 16 1968 FLIGHT TIME I_0.00 ARRIVAL DATE APR Z5 1969
HELICW_ENTRIC CONIC
RL |47.22 LAL .00 LOL 84.11 VL
RP 108.25 LAP 1.78 LOP 224.89 VP
RC 4_.205 6L 17.66 GP 4.15 ?AL
PLANE TO_ENTRIC CONIC
C3 19.079 VHL 4.362
LNCH AZMTH LNCH TIME
85.16 O 35 28
94.84 1 56 I
100.00 3 48 5
100.00 1 26 5
110.00 6 I0 9
110.00 1 _ 31
DIFFERENTIAL CORRECTIONS
TeE -.8A]8 TRA-I.4550 TC] .3701BAU .094_
ROE -.252H RRA -.0610 RC] -.0062 FAU .04_,01
FOE 1.71L:_0 FRA 2.2449 FC3-2.1843 B$P 8_]_
8DE .8808 BRA 1.4562 BC3 .3702 FSP -1134
LAUNCH CA TE DEC 16 19_8
DISTANCE ]32.935
27.128 GAL 5.09 AZL 87.19 KA IA0.75 _WA I?I.}8 ECC .20327 INC 2.8067 Vl 30.262
37._15 GAP -9.08 AZP 92.17 TAL 159._2 TAP 299.96 RCA 99.10 APO 149.67 V2 35.007
54.02 ZAP 16.40 ETS 348.03 ZAE 161.98 ETE 352.15 ZAC 121.ll ETC 162.93 CLP -15,89
CLA 28.69 RAL 23.14 RAC 6567.8 VEL 11.850 PTH 2.10 VHP 6.3710PA 12.60 RAP 26.?I ECC 1.3132
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A_qTH INJ TIME PO CST TIM INJ 2 LA T INJ ? LONG
3655.01 -L>O.I7 142.14 251.00 69.15 I ]6 _3 3055.0 -22.83 134.44
3394.21 -L_.I6 12].03 250.99 69.14 2 52 ]5 2794.2 -22.82 i15.33
_')33.77 -25.96 9fl.50 253.05 74.64 4 38 39 2433.H -27.82 90.19
349(3.69 -14.58 I_7.57 _48.44 63.61 2 24 16 2fl90.7 -18.01 120.46
2589,00 -33,22 66.51 E54._Z 81.43 6 53 1_ 1989,0 -34.05 57.37
3508.22 -8.15 125.1] _44.67 56.69 2 18 59 2908.? -17.47 1i8.71
MI0-COUR_WE EgECUTION ACCURACY ORBIT DETERMINATION ACCURACY
_GT Z465.5 SGR ]44,3 5T,3 386.3 ST 1286.7 SR 333.! SS 1357.0
RRT .6655 RRF -.6775 RTF -.946] CRT ,9002 CRS .9427 CST .9917
S(,e 2489.4 R23 -.0547 RI] -.9469 LSA 1892.4 MSA 163.0 5SA 14.4
SGI 2476,2 S(,_ 255.9 THA 5.37 ELI 13_1,6 EL2 i41.? ALF 13.27
FLIC_T TIME 132.00 ARRIVAL CATE APR ?7 1969
HELIC(ENTRIC CONIC
RL 147.22 LAL .0_ LOL 84.11 VL
RP 108.29 LAP 1.61 LOP 228.09 VP
RC 49.590 Gk 17._3 GP 4.73 ZAL
PLANE TC(_ENTRIC CONIC
C3 17.688 VML 4.229 OLA 28.76 RAL
LN_ ATHTH LNCH TIME L-I TIME INJ LAT
84.77 0 ]O 54 3650.7A -L_.57
95.23 1 57 46 3369.49 -L:_0.55
100.00 3 44 49 ]O_5._ -26.11
1(5)O.OO 1 _6 32 3470.11 -15.20
110.00 6 7 56 2577.26 -33.34
110.OO I 19 54 3490,96 -8.79
DIFFERENTIAL CORRECTIONS
TDE -.B389 TRA-|.4|_5 TC] .4]_J _AU ,I014
ROE -.2464 RRA -.079_ RC] .0196 FAU .05_]6
FOE 1.8524 FRA 2,4_O6 FC3-2,5341B_ 8]33
BOg .8743 BRA 1.4207 _C] ,4325 FSP -1264
OISTAN(E 319.616
27.209 GAL 4.87 _ZL 87.L>6 HEA 14].95 SMA 124.90 ECC .197]1 INC 2,7384
]7,_61 6AP -8,46 A_P 9_,21 TAL 159,]_ TAP 30],]3 RCA 100.25 AFO 149,54
54,]_ ZAP 18,61 ET9 _8,|] Z_ 16_,75 ETE 355,81 ZAC 121,92 ETC 162,34
_2,79 RAG 6567,7 V_L 11,801 PTH _,09 VHP 6,033 0PA 13,55 RAP 26,98
INJ LONG INJ RT A_. INJ A2"NTH INJ TIME 1:30 CST TIM INJ 2 LAT
141.9(! _49.68 69.45 I 31 44 ]050.7 -23.1fl
121.]7 _49.67 69.43 _ 53 56 2769.5 -23.17
97,9_ 251._2 74,91 4 35 14 24_5.4 -27.93
i_.36 E47.25 63.95 _ _4 22 2870.1 -18.58
65.6_ 253.]2 _1.95 6 50 53 1977.] -34.09
1_4.21 24].55 56.83 Z 18 5 2891.0 -J].lO
NI0-COLM_E EXECUTION ACCURACY
.%T 2A96.0 _ ]_6.0 .%] 429.0
RRT .7167 _ -.7517 RTF -.949_
25_1.2 R_3 -.0677 RI] -.9502













ST 111].0 $R }}5.8 SS 1431._
CRT .9153 CRS .9529 CST .994?
LSA 1965.0 MSA 155.4 55A 13,9
ELI 1348.8 EL? 131.7 ALF 13.30
579
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69
LAUNCH CATE CEC 1G 1968
HELIC'_CENTRIC CONIC
RL 147.2_ LAL .00
RP 30_.33 LAP 1,44
RC 5J.09! GL !7.90
PLANIETC'_ENTRIC CONIC
C3 !6.846 VHL 4o!04
LNCH AZMTH LNCH TIk_
85,05 0 3! 54
94.95 I 54 13
IO0.O0 3 44 54
100.00 I 23 54
1!0.00 6 7 15
110,00 ! 18 3
fLIGHT TIME 134,00
CISTANCE 346.279
LOL 84.11 VL 27.283 GAL 4,67 AZL 87.34 HCA |47.15 SHA 125.37 ECC .19184
LOP 231.28 VP 37.303 GAP -7.86 AlP 92.23 TAL 159.56 TAP 306.70 RCA !01.32
GP 5.44 ZAL 54.60 7AP 20.95 ETS 348.00 ZAE 159.73 ETE 359.33 7AC 122,56
CL4 18.71RAL 22.47 RAD 6567.7 VEL 11.757 PTH 2.08 VHP 5.710 0PA 14.57
L-[ TIME INJ LAT INJ LON6 INJ RT 45_ INJ A]_ATH INJ TIME PO CST TIN
3629,49 -L_.86 140.54 246.40 69.82 1 32 23 3029.5
3362,95 -20.85 l?l,Ol 248.39 69.81 Z 50 J6 2763.0
3007.01 -26.43 96,65 250.29 25,50 4 35 1 2407.0
3460.66 -15.48 125.80 245.99 64.1! 2 21 35 2860.7
2561.36 -3).48 64.40 251.66 82.66 6 49 56 1961.4
3479,08 -9.23 123,58 242.38 56.94 2 I6 2 2879,1
4gRIVAL CATE APR 29 !969
INC 2.6590 v! 30.?62
APO 149.42 v2 34,980
ETC 161.68 CLP -20.27
RAP _7,59 ECC J.2772







ClrFERENTZAL CORRECTIONS NIO-_)LIRE EXECUTION ACCURACY
TOE -.8285 TRA-I.AT97TC3 .4950 BAU .1121 S(;T 2515.0 S_ 577,6 S_3 416,8
ROE -.2429 RRA -.1007 RE3 .053J rAU .05727 RRT .B(_3 _ -.8208 RTF -,9523
foe 2.0024 eRA 2.5754 rc3-2.9434 6sP 8414 _ 2543.1 _3 -.0649 R13 -.9532
eOE .8634 8RA 1,3833 BC3 .4979 FSP -1411 _1 25_.3 _$ LP_},8 TH4 6.9_
LAONCH _ATE OEC 16 1968 FLID4T TINE 1_6.00
HELIOCENTRIC CONIC oIsTAI_E ]52,9"_
RL 147.22 LAL .OO LOL 84.Jl VL 27,_50 GAL 4.48 AZL B?.44 H_A |_0.34 SNA
RP IO8.38 LAP 1.27 LOP 234.47 VP }7,_IO GAP -7.27 AZP 92,23 TAL 159.75 TAP
RE 52.697 GL 17.82 GP 6.32 ZAL 54.86 ZAP 2_.47 ETS 347,65 ZA£ 158.94 ETE
PLANETOCENTRIC CONIC
C3 15.889 VHL 3.9_6 DLA 28.53 RAL 22._1 RA0 6567.6 V_L 11,716 PTH 2,06 VHP
LNCH AZMTH LNCH TIME L-| TI_ INJ LAT |NJ I.ONG INJ RT _ INJ AZlWTH INJ TIME
86.37 0 41 43 3581,1_ -21,05 137.05 247.|7 70.28 i 41 24
93,63 I 42 I_ 3384.73 -21.03 I_-_.68 247.16 ?0._7 2 _ 43
100.00 3 49 _ 2976.69 -26.9_ _4,54 _49,09 16.51 4 _ _9
1OO.OO I 17 40 3464.28 -15._18 I_6.01 _44.66 64.05 2 15 24
!JO.OO 6 _ 31 2540.06 -33.65 62.76 _50.45 83.62 6 =}0 51
110.00 I 14 41 3473.67 -9.43 123._9 E41,_ 56.99 2 12 34
0IFrER£NTIAL CCRRI_CTION$ NI0-COL/RS_ £_CUTION ACCURACY
TOE -,8106 TRA-J,_7_ TC_ .5612 B_U .1_|0 SGT _518.8 _ 4J_.6 $63 5_0,1
RO£ -.24_0 RRA -.|256 RC_ .0970 r_u .O6_67 RRT .B_79 _ -.8799 RIT -.9549
FOE 2,1584 FRA 2.7717 FC3-3,4257 BSP 8=}08 _,_ 2_52.4 R_3 -.1069 RI3 -,9562
BO£ .8462 BR4 1.3431 BC3 .5696 rsP °|579 _j 2_4_.7 _(12 2I_}9.g THA 8.06
ORBIT OETERMINATION ACCURACY
ST 1331.1SR 342.5 S$ 1507.]
CRT .9298 CRS .9626 CST .9946
LSA 9034,3 MSA 148.0 SSA 13.4
ELl 1368.9 EL2 122.6 ALF 13.57












IN(: 2.5645 VI 30.Z6Z
APO 149.3i v2 34.967
ETC 160.91 CLP -22.65
RAP 28.00 EC( J,2615








ST 1337.4 ._ 354,6 SS 15B_.1
(RT °9434 CRS .9716 CST .9949
LSA 2097.0 MSA |40.6 SSA 12.7
ELI 1378.9 £L2 114.1ALF |4.J4
LAUNCH CATE CEC 16 1968
HELIC'X:[NTRIC CONIC
RL 147.22 LAL .00 COL 84.11 VL
RP 108.42 LAP 1.09 LOP 237.66 VP
RC 54.398 GL 17.55 GP 7.43 ZAL
PLANE TO(_NTRIC CCN[C
C3 15.004 VHL 3.874 CL4 28.17 RAL
LNCH AZMTH LN_H TIME L-I TIME
90.00 1 36 29 3388.24
90.00 0 46 7 3551.67
100.00 } 57 38 2933.16
100.00 I 7 39 3481.99
110.00 6 l_ 16 2511.75
110.00 1 9 30 3476.17
CIFFERENTIAL CORRECTIONS
TOE -.7855 TRA-I.2929 TC3 ,6236 BAU .12B9
RCE -.2474 RRA -,1567 RC3 .1546 FAU .06907
rc£ Z.3175 FRA 2.9947 FC3-3.9852 BSP 8562
BC£ .8_35 BRA 1,3023 BC3 ,6A24 FSP -1766
FLIGHT TIME 138.00 ARRIVAL CATE WAY ) 1969
O/STANCE 359.546
_7.411 GAL 4.31 AZL 87.55 H(A 153,5] SMA 116._1 £CC .18218 INC 2.4494 vl }0.Z62
37.373 GAP -6.70 AZP 92,19 TAL 15g,95 TAP 313,48 RCA 103.20 _PO 149.21 V2 34.954
55.08 7AP _6.18 £T$ 347.07 ZAE 158.35 ETE 6.90 74C 123.19 ETC 160.03 CLP -25.18
_2.03 RAC 6567.6 VEL 11,679 PTH 2.05 VHP 5.115 0PA 16.99 R_P 28.18 ECC 1.2469
|NJ LAT INJ LONG [NJ RT A_W_ INJ A_NTH INJ TIME PO CST TIM INJ _ L_T INJ 2 LONC
-22,92 123.61 246,65 72,90 2 32 57 2786.? -?5.04 115.59
-19.26 1_4.19 245.29 68.83 I 45 18 2951.7 -2!.97 126.57
-27,58 91.47 247,99 78.00 4 46 31 2333.2 -28.96 82.93
-14,85 127.06 24}.27 63.75 Z 5 41 2882.0 -18,25 119.93
-33.85 _._7 249,09 84.90 6 54 8 1911.7 -34.18 51.)4
-9.34 123.42 240.06 56.97 2 7 _6 2876.2 -13.63 116.94
MI0-COURSI[ {_(UTION ACCURACY ORBIT OETERNINATIGN ACCURACY
.%T 2=}07.9 ._R 466.3 S_,3 589.4 ST 1331.8 SR 374.4 $S 1655.]
RRT ,9008 _ -.92'6(] RTF -.9572 CRT .9558 CRS .9795 CST .9953
,_ 2550,9 R_3 -.1342 R13 -.9591 LS4 2153.1MSA 133.2 SSA 12.0
_1 2541.0 S_ J_.7 THA 9.57 EL1 1379.3 £L2 106.3 ALV !5.t3
LAL_H CATE DEC 16 1968 FLIGHT TIM[ 140.00 ARRIVAL CATE MAY 5 1969
OlSTANCE ]66.14}0
4.16 _ZL 82.69 PICA 156.72 SMA 126.57 £CC .17814 INC ?._O58 vl ]0.262
-6.15 AlP 92.12 TAL 16(_.15 TAP 316.87 RCA 104.02 APO 149,12 v_ 34.942
29.14 ET$ 346.21 ZAE 157.92 ETE 11.55 _AC |23.08 ETC 158.99 CLP -27.87
II'6A_ PTH 2.04 VHP
_£LICK_ENTRIC CONIC
RL !47.22 LAL ,00 LOL 64.|1 VL 27.466 GAL
RP J08,45 LAP .9! LO ° 240.65 VP 37.401 GAP
RE 56.186 GL 17.02 GP 8.88 ZAL 55,_3 lAP
PLANETL_ENTRIC CONIC
C3 14.177 VHL 3.765 DLA _7.57 RAL 21.97 RA0 6567.6 VEL
LNO4 A_4TH LN_H TIME L-I Tf_ INJ LAT
90.00 2 _ 2 3221.84 -25.03
90,00 0 14 6 3642.86 -16,92
IPO.O0 4 11 1 2875.39 -2_.33
I[30.00 0 53 48 35|A.55 -1}.86
110.00 6 19 13 2474,17 -34.04
110,00 1 2 5 3488.53 -8.88
_IFFERIENTIAL CCRR_CTION$
TOE -,747_ TR4-1.2417 T(} .6@}4 BAU .|_EI7
RDE -.2568 RR4 -.1956 RC3 .2339 FAU .07628
ro£ 2._608 FR_ 3.2319 Fc3'4:_8! BSP 8699
BOE .7901 _RA 1.2570 BC3 .7318 FSP -1991
INJ LON6 INJ RT ASC INJ A_4TH INJ TIME
115.74 246.L_3 76.30 3 ? 34
139.86 24_.32 66.95 I 14 49
87._4 246.97 BO.05 4 58 56
128.97 24|,64 63.25 1 52 23
57.6_ 247.75 86.62 7 0 27
124.08 2_-_ 56.85 2 0 14
MID-COURSIE EXECUTION _CCURACY
56T 2471.7 _ 544,6 563 653.6
I_RT ,9303 RRtr -.9564 RTT -.9594
S_ 2531.0 R_3 -.1642 R13 -.9621
5G1 2523.4 $62 195.6 THA 11.65
4._44 CPA 18.5! RAP 28.06 ECC 1.2333








ST |]04,6 SR 403.7 $S 1716.]
CRT ,9664 CR5 .986J CST .9955
L$A 2189.6 MSA 125.5 SS_ 1!.!
ELI 1362,0 EL2 99,4 4LF 16,74
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69_
LAUNCH _AT[ 0[C 16 1968 FLIGHT TINE J4?.00 ARRIVAL CAT[ MAY 7 1969
HELIOCENTRIC CONIC
RL 147.22 LAL .00 LOL 64.11 VL
RP 108.49 LAP .73 LOP ?44.03 VP
RE 58.051 GL 16.10 GP 10.80 7AL
PLANE TOCENTR|C CCINIC
C3 13.39(3 VHL 3.659
LNCH ATMTH LNCH TZI_
90.00 2 37 _:_
90.00 ?3 41 49
100.00 4 29 46
IOO.O0 0 36 O
llO.O0 6 30.23
110.00 O 51 53
DIFFERENTIAL CCRMECTION5
TOE -.6881 TRA-I.178| TC3 .7867 8AU .1540
ROE -.2713 RRA -.2462 RE3 .3484 FAU .08491
rOE 2,557! rRA 3.4898 FC3-5.490E 8._P g058
BOE .7396 _RA 1.?035 8C3 .8604 FSP -_76
01STANCE 372.731
77.516 GkL 4.01 AZL 87.88 HCA 159.91 SMA I76.90 [CC .174A0 INC 2.119? Vl 30.262
37.426 GAP -5.67 4?P 91.99 TAL |60.35 TAP 3?0.26 RE4 104.77 4PO 149.03 V2 34.929
55.30 ?AP 32.40 ETS 345.02 ZAE J57.55 ETE 17.31 zkC 1?2.58 ETC 157.75 CLP -30.74
DL4 26.6? RAL ?2.09 RAO 6567.5 V_L 11.609 PTH ?.03 VHP 4.597 0PA ?0.40 RAP 27.56 ECC J.2204
L-I TIIV_ IN| LAT IN| LONG IN| RT ASC IN| AZNTH [NJ T]NE PO EST TIN IN| 2 LAT IN| 2 LONG
3163.81 -26.55 108.19 ?45.56 79.78 3 30 4 2563.8 -27.69 99.7!
37?5.89 -14.64 144.89 241.58 65.49 ?4 43 55 3125.9 -17.83 137.67
2801.37 -29.09 81.96 246.00 82.78 5 16 27 2201 .4 -79.78 73.23
3563.57 -J2.34 131.62 240.43 6?.55 I 35 24 ?963.6 -15.97 124.86
24?3.97 -34.17 53.74 246.43 88.93 7 10 47 1824.0 -33.94 44.50
3513.73 -7.94 125.43 237.81 56.64 J 50 26 2913.7 -12.27 Jl9.Ol
NI0-COUR.,_ EXECUTION ACCURACY ORBIT 0ETERtAINATION 4CCURACY
_T 23_7.9 _ 6_.8 .._[a3 720.5 ST 1242.7 S,R 444 .] SS 1749.7
RRT .94_ _ o.gT_ RT_ -.9627 CRT .9746 ER$ .9910 CST .9957
2486.3 R_3 ".1883 R|3 -._W_64 LS4 7188.3 MS4 1J7.7 SSA 10,1
S(d 2478.1 _2 L_(].8 THA 14.67 ELI 1316.3 EL2 93.9 ALr I9.31
LAUNCH DATE DEC 16 1968 YLIGqT TINE |44.1_ ARRIVAL CAT? MAY 9 1969
HELIOCENTRIC CONIC OISTANCE 379.296
RL 147.22 LAL .00 LCL 84.11 VL 21.5_ GAL 3,89 AA'L 88.J3 _ 163.10 ,SMA I27.L_0 ?CO .17106 INC 1.8656 V! _O.262
RP 108.53 LAP .54 LOP 247.21 VP 37.448 GAP -5.10 AA'P 91.79 TAL 160.53 TAP 323.62 RE4 |05.44 4PO 148.96 V? 34.917
RE 59.985 GL 14.59 GP 13.45 ZAL 55.25 ?AP _.06 ETS 343.2H5 ?_E J56.98 ErE 24.73 14C |2| .55 ETC 156.?| ELP -33.80
PLAHETOCENTRIC CONIC
C3 12.631 VI_ 3.554 0LA 25.14 RAL _.49 RA0 6567.5 VEL 11,577 PTH 2.02 W'_P 4.379 DP4 ?2.88 RAP 26.54 ECC |.?079
LNCH 4ZMTH LNCH T1f4[ L-I Title IN| LAT IN| LONG IN| RT AS(. IN| AZNTH IN| T|l_ PO CST TIN IN| ? LAT IN| ? LONG
90,00 3 10 36 3044.11 o27.71 99.63 244.83 83.93 4 J 20 2444.1 -?8.26 91,01
90.OO ?3 11 45 _g_.44 -1J._0 |50.48 240.03 64,11 24 15 26 3220.A -15.28 143.44
IDD.OO 4 55 15 2706.71 -29.6g 75.00 245.0_ 86.40 3 40 2? 2106.7 -29.88 66.?0
100.OO 0 13 43 3633.07 -10.12 135,79 239.11 61.72 1 14 16 1033.1 -13.83 lZB.96
JIO.O0 6 47 25 2355.76 -34.13 48.4! 845.09 92.08 7 26 41 1755.8 -33.46 39.?3
1]O.OO 0 38 ? 3556.78 -6.3_ 1_7.?1 _1_.80 56.34 ! 37 19 2956.8 -10.70 171.36
OIFFER1ENTIAL ECRRECTIONS NI0-COURSI[ EXECUTION ACCURACY ORBIT 0ETERNINATION 4CCUR4E_
TOE -.6761 TRA-I.1718 TC3 .6800 _AU .la03 _,T Z_03.4 _ 83_.5 ,%3 800.9 ST 1257.0 SR 5Z?.5 $S 1837.2
ROE -.3050 RRA -.3303 RE3 .4776 r_J .08830 RRT .9565 _ -._N#07 R18" -.9581 CRT .9844 CRS .9951 CST .9969
FOE 2.7193 FR4 3.8_9 FC3-6.0523 68P 7927 Sf_ 2545.5 _3 -._49 RI3 -.9655 LSA 2284.2 MSA 102.9 SSA lO,A
_OE .7417 BRA 1.2175 8C3 .$309 FSP -2322 SGJ _fl34.9 SG2 231.9 THA 18.61 ELl 1358.6 EL? 85.1ALF ?2.35
LAUNCH 0ATE DF'E 16 1968 FLIGHT TIME 146.00 ARRIVAL CATE NAY l| ]969
HELIOCENTR]C CONIC
RL 147.72 LAL .0(]
RP lOB.§7 LAP .36
RC 61.981 GL |?.07
PL_N[TOCENTRIC CONIC
C3 11.876 VHL 3.446
LNCH AZMTH LNCH T11_
90.00 3 52 0
90.00 27 36 55
IDG.OO 5 30 16
100.00 23 At 20
110.00 7 13 11
l|O.O0 O 18 50
OISTAI_E 385.837
LOL 84.11 VL Z7.600 GAL 3.78 AZL 88.50 HCA J66.28 _lAk 127.47 ?CO .1680_ INC 1.498_ vI 30.262
LOP 250.39 VP 37.466 GAP -4.59 A?P 91.46 TAL 160.70 TAP 326.98 RC4 106.04 4PO 148._9 V2 34.906
G_ 17.30 ?AL 55.04 ?AP 40.36 EtS 341.07 ?AE 155.71ETE 34.39 74C 119.73 ETC 154,26 CLP -37.05
CLA 2_.72 RAL








TOE -.5944 TR4-1.1097 TO3 .7236 BAU .1611
ROE -.3379 RRA -.4432 RC3 .7115 FAU .09576
FOE ?.646_q FRA 4._ F(3-6.9804 BSP 8171
B0E .6837 _ 1.1949 BE3 1.0148 FSP -2567
LAUGH CATE OEC 16 1968
HELIOCENTRIC CONIC
RL 147.22 LAL .(30 L(3, 84.11 VL
RP 108.60 LAP .17 LOP 253.57 VP
RE 64.03? GL 7.6(] GP 23.22 ?AL
PLAN[TOCENTRIE CONIC
C3 11.137 VHL 3.337 OL4 18.50 RAL
LNO_ _ZNTH LNCH TIME L-I TIME IN| L.AT
90.OO 4 48 36 ?700.62 -27.65
90.00 _1 5? 56 4111.I:_ -2.83
100.O0 6 21 5 2,10?.40 -_.86
100.00 23 3 8 _84.54 ol.76
110.00 7 53 35 2112.99 -31.9_
110.OO ?3 47 8 3746.71 .91
OIFFERENTIAL ECR_IECTION$
TOE -.4997 TRA-I .05_9 TO3 .7261 BAU .1938
ROE -.3731 RRA -.6L_Y_ RC31.OBO0 FAU .09_81
FOE 2.3365 FRA 4.4724 FC3-7.7586 BSP 8493
BOE .6236 8RA 1.2266 BC3 1.3014 FSP -2715
23.31 RAO 6567.5 VEL 1|.544 PTH 2.01 VHP 4.2136 OPA ?6.36 RAP 24.74 ?CO 1.1954
IN| LONG IN| RT ASC IN| AZNTH |NJ TIM_ PO CST TIM IN| ? Lit ]NJ 2 LONG
88.99 243.95 89.22 4 40 18 ?298.0 -28.12 80.33
157._O 238.72 62,81 E3 42 35 3340.4 -1J.87 150,55
65.67 243.94 91.30 6 13 17 1981.1 -_9.37 56.90
141.38 237.98 60.84 ?4 43 32 3132.5 -10.70 134,69
40.91 243.64 96.4g 7 _] 50 1659.2 -32.37 31.91
131.42 235.99 55.99 1 19 17 3027.3 -8.09 125.14
MJO-C_UR°ME [_CUTION ACCURACY OR_|T 0ETERNINATION ACCUR4C_
9_,t _286.0 S_ 10_.8 .9_,3 863.9 ST 1156.? SR 611.0 SS 180|.1
_RT .9597 RRr -.g964 RTF" -.9586 CRT .g898 ORS .9973 CST .9975
2533.8 R_3 -,2"_3 RJ3 -.9713 LSA ??24.0 NSA 87.4 SSA 10.fl
S6J 2518.4 _2 278.8 THA 2.4.97 ELI 1305.4 EL2 77.1 4Lr ?7.72
FLIGHT TIME 148.fl0 ARRIVAL CATE MAY 13 1969
0ISTANCE _.354
27.635 GAL 3.68 AZL 89.08 PICA 169.46 ,_t4A 127.71 ECC .16544 IN([ .9166 vl 30.262
57.481 GAP -4.10 A;q _ 90.90 TAL 160.86 TAP 3310.32 RCA 106.58 APO 148.84 v? 34.894
54.67 ?AP 45.65 £TS 337.85 Z_E 152.61 ErE 46.40 ZAC 116.60 ETC 151 .72 ELP -40.4_
24.90 RA0 6567.4 VEL 11.512 PTH 2.0J _ 4.118 OP4 31,62 RAP 71.67 ECC 1.1833
INJ L.Oq_ _NJ RT A_ INJ A_NTH INJ T|ME PO CST TIN INJ ? L4T INJ 2 LONC
74.61 242.94 96.39 5 33 37 2100.6 -26.47 66.]4
167.0_ 238.03 6J.81 73 I 27 351J.1 -6.58 160.34
5_.49 2d_.76 98.15 1 1 8 18(]2.4 -27.43 43.98
149.77 237,43 60.15 24 T 53 3284.5 -5.T? J43.22
_.85 24_.J0 102.83 8 28 48 1513.0 -29.86 21.26
137.65 235.76 5_.83 24 49 34 3146.7 -3.58 131.44
N|O-_ EXEOJTION ACCURACY _IT OETERHINATION ACCURACY
_GT 1145.8 SGR 14g_.5 SG3 899.8 ST 1031.2 SR 7?6.3 SS |669.4
RRT ,9_87 _ -._88 RTF -.9569 CRT .9951 ERS .9985 CST .9989
_13.8 1_3 °.1964 R13 -.9793 LSA 2091.4 MSA 60.3 SS4 11.6
S_1 25go.1 _2 351.7 THA 34.42 ELI 1259.9 EL2 58.8 4LF 35.12
581
JPL TM 33-99 EARTH--VENUS TRAJECTORIES r VOL 4 1968-69,
LAUNCH CATE CEC 16 ]968 FLIGHT TIME 150.00 ARRIVAL CATE M_Y I_ 1969
H[LIC_ENTRIC C_[C
RL ]47.22 LAL .00 LC__ 84,11 VL
RP ]08.64 LAP -.O2 LOP 256.74 VP
RC 66.13! 6L -1.35 GP 33,12 ZAL
PLAN{_TL_[NTRIC CONIC
C] J0.604 VHL 3.256 CLA |0.08 RAL
LNCH A_MTH LNCH TIE L-I TIME INJ LAT
90.00 6 I7 26 2391.84 -23.44
9_.00 20 49 9 4339,80 6,44
JDLg.DO 7 49 46 2J2_.42 -24.37
100.00 22 5 30 4153.46 7._W3
110.00 9 3 21 1864.41 -26.84
110.O0 23 2 Z5 3975.24 9.56
CIFFERENT)AL CORRECTIONS
TDE -,3875 TRA-I.O06Z TC3:6710 8AU .2535
ROE -,3719 RRA -,9712 RC3 1.6571 rAU ,09_k_3
FOE 1.5810 FRA 4.493(] FC3-7.6576 8_ ° 9330
8cE .5370 BRA 1.39_5 8C3 1.7878 FSP -2584
01STANCE )98.848
27.666 GAL 3.60 AZL 90.16 HC4 172.64 SMA 127.32 ECC .J6314 INC .|)42 Vl 30.26?
37.494 G4P -3.62 AZP 89,84 TAL 160.99 T4P 333.62 RCA I07._5 APO ]48,73 v? 34.883
54.49 ZAP 52.90 ITS )33.29 ZAE 145.34 ETE 53.51 ZAC 111.04 ETC 148.43 CLP -43.92
28.04 RAO 6567.4 VEL 11.489 PTM 2,00 VHP 4,_43 OPA 40.30 RAP J5.69 ECC I.]745
IN) LONG IN) RT ASC IN) A_WTH IN) TIME PC) CST TIM IN) 2 LAT IN) 2 LONG
53.03 242.34 106.36 6 57 18 1791,8 -_0.37 45.23
183.17 239.40 62.37 22 2 29 3799.8 Z.63 176.50
_2.24 24_.0_ 107.87 8 19 O }513.4 -2J.7D 24.46
164.59 2_.93 60.93 23 14 44 3553.5 3.37 158.01
12.34 241.04 112.01 9 34 25 1264.4 -23.62 4.66
149,70 237.56 57.02 24 8 4l 3375.2 5.15 )43.39
MI0-COURSE EXIECUTION ACCURACY O_SIT CETERMINATION ACCURAC Y
SGT 1972.| ._ 2146.0 St,,3 851.3 ST 869.4 SR 836.8 SS 1350.0
RRT .9543 _ -.9997 RTF -.9528 CRT .9997 CRS .9931 CST .9987
SGB _14.5 R23 -.1421 R13 -.9896 LSA 1810.2 MS4 4).2 SSA IZ.8
•_..| _J_81._ .f_,2 439.0 THA 47.53 ELI 1206.6 EL2 14.3 ALF 43.91
LAUNCH 0ATE DEC 16 1968 rLIQ,_T TIME 152.U0 ARRIVAL _4TE HAY 17 1969
HELIL'(ENTRIC CONIC 01STANCE 403.313
RL ]47.22 LAL .0_ LCC 84.11 VL 27.694 GAL 3.53 ATL 9_.85 HCA 175.B0 SMA 128.)0 ECC
RP I0_.67 LAP -.21 LOP 259.9I VP 37.504 GAP -3,15 A2"P 87, J6 TAL 161.09 TAP 3_k5.89 RCA
RC 6_.274 GL -2_.97 GP 51.30 ZAL 58,11 Z_P 64.4_ ETS 3_7.09 24[ 129.O4 ETE 70.37 ?AC
PLANETOCENTRIC CONIC
C_ 1_.394 VHL 3.5_I CLA -I0.35 RAL 3_.|_ R_O 6567.5 VEL 11.566 PTH 2,0_ VHP
LNCH AZMTH LNCH TIME L-I TIME IN) LAT INJ LONG IN) RT AS( IN) A_4TH IN)
90.00 9 _I 44 1779._O -7.18 |5.54 _48.49 1|7.46 9 51 23
90.00 18 41 38 5077.3(3 24.20 L_"_4.78 23J.87 74.84 L_0 6 15
100.00 10 37 56 I533.]6 -8.09 _56.98 _48,00 IIB.87 II 3 _9
]00.00 ?0 8 7 4798.37 25.L:_ 203.95 251.56 73.36 21 28 6
120.OO 11 34 30 1356.20 -I0.48 342.09 246.56 122.72 II 57 6
110.00 21 28 2 4548.29 27.83 183.97 2_O.56 69.30 22 43 51
CIFFER_NTIAL CORRECTIONS NI0-COURSI_ EW_CUTION ACCL,_ACY
TOE -,278d TRA-I.0169 TC3 .4635 8AU .3520 ._T 1772,5 _ 3182.8 SG3 582.4
ROE -.1403 RRA-I.704] RC} _.0729 FAU .06247 RRT .9435 _-I.0000 RTF -.9434
FOE °2744 FRA 3.6167 FC3-4.3633 BSP 11429 _ _4_.1 _ -.0777 RI3 -.9970
80£ .3114 6RA 1 .9844 Be3 2.1241 FSP *1797 SGI 3"_06.0 SG2 518,4 THA 61.64
.16116 INC 2.8473 VI _O.267
107.46 APO 148.75 VE 34.873
100.55 ETC 144.58 CUP -46.32
5.L;_07 OPA 55.60 RAP .78 £CC 1.2040








ST 677.8 _ 877.] SS 833.!
CRT .89_4 CRS .9998 CST .8833
LS_ I358.6 MSA 277.6 SSA .3
EL) 1080.4 EL2 248.3 ALF 53.14
LAUNCH C_T£ CEC 16 1968 FLIGHT TIWE 154.00
HELIOCENTRIC CONIC
RL ]47._2 LAL .00
RP ]08,70 L4P -.40
RC ?0.456 GL -64.22
PLANE TOCENTRIC CONIC
C3 ]2_.|89 VHL 11.093
LNCH AZMTH LNCH TIN[
45.66 10 39 15
134.34 13 I0 43
45.66 10 39 15
134.34 13 I0 43
45.66 10 39 15
]34,34 19 J0 49
_RRIVAL GATE M_Y 13 1969
01STANCE 411.682
LCW_ 84.11 VL 27.717 G4L ],49 4ZL Ill.J8 H,(A 178.90 SM4 178.26 ECC .15957 INC21.1679 vJ 30.267
LCP 263.09 VP 37.5]? GAP -_.7_ AZP 6_.83 TAL 161.09 TAP 339.99 RCA 107.80 APO 148.73 v2 34.862
GP 82.}0 ZAL 80.4_ ZAP 8_,85 ITS _74.39 ZAE 9_.56 ETE 27.86 ZAC 83.05 ETC 97.34 CLP 21,65
CIrFE_NTIAL CCRRECTIONS
TOE .28_O TRA-5.3657 TC3 -.1508 BAU .2492
RCE 1.3122 RRA-I.7859 RC3 -.0125 FAU-.OO_YS
FOE -.2481 FRA |,7068 F_3 .0474 _SP 7302
6OE 1.34_2 8RA 5.6551 8C_ .|513 FSP -193
LAUNCH CATE DEC 16 1968
HELIOCENTRIC CONIC
RL 147.22 LAL .00 LOL 84.11 VL
RP 108.73 LAP -.58 LCP 264L25 VP
_C 7Z.672 GL 61.25 GP -72.22 ZAL
PLAN_TOCENTRIC CONIC
C3 68.E'04 ','HL 8.259
LNCH 47NTH LNCH TIME
33.58 17 18 53
146,42 3 I 17
35.58 17 18 53
146.42 3 | |7
33,58 J7 18 53
146.42 3 1 17
0IFFERENTIAL CORRECTIONS
TOE-3,1912 TRA -._391 TC3 ,0479 BAU .214_
ROE 5.4151 RRA -.2L:_O RC3 -.2_(]0 FAU .01462
rOE 4,4887 FRA -.0304 rE3 -.1856 BSP 14868
BO£ 6.2854 0RA .404_ Be3 .2349 FS@ -952
OL4 -50.98 R4L 48._3 RAO 6570.3 VEL 15.637 PTM 2.78 VHP 15.707 OPA 73.15 RAP 274,56 ECC 3.0274
L-] TIWE IN) LAT IN) LONG INJ RT AS(: IN) AZMTH IN) TIME PO CST TIH INJ 2 L4T IN) 2 LONG
L:>095.2_ 12.04 54.85 308.56 139,92 1! 14 10 1495.2 18.10 43.86
5844,46 12.06 270.96 308.57 139.9_ L_O 48 14 5£44.5 18.12 265,97
L)095.20 12.04 54.85 _8.56 139.92 II 14 l0 1495.E 18.10 49.86
5844.46 12.06 270,_W_ 308.57 139.92 _ 48 14 5244,5 18.12 265.97
2095.20 J2.04 54.85 308,56 139,9_ 11 14 10 1495,2 18.10 49,86
5844,46 12.06 270,_W5 ](]8.57 139.92 _ 48 14 5244.5 IS.IZ 265.97
MI0-COUR,SE E_ECUTION ACCLIRACY CROIT 0ETERNINATION ACCURACY
_T 4414.3 _R 1613.6 5r-,3 121,7 ST 1327.8 SR 807.4 SS 595.6
RRT .9195 RRF -.9406 RTF -.9983 CRT .6328 CRS ,7653 CST .9827
4699.9 1_3 o.01_ R|3 -.9999 LSA 1561.7 MSA 575.0 SSA ,4
•%1 4661 .4 _ _00,7 THA 18.94_ ELI )443.7 EL2 575.0 ALF 25.34
IrLI r,,_T TiI'IE ;|56.00 ARRIVAL O4TE MAY 21 1963
DISTANCE 418._84
27,737 GAL 3,41 A2'L Y4.84 _ 182.22 SNA 128.40 E¢C .15795 INC15.1611 VI )0.262
37.518 GAP -_._3 AZP 105.1_ TAL 161.28 TAP 343,§1 RCA 108.12 APO 148,68 v2 34.853
11.36 ZAP 1_.34 ET$ 49.77 Z/_E 104.69 ET£ _00.2_ ZAC II5.67 ETC _27,03 CLP -48.57
DLA 60.86 RAL 337.10 RAO 6569.3 VEL 13.768 PTH 2.52 VHP 8.054 OPA -53.40 RAP 71 .77 ECC 2.1225
L-I TIME INJ L_T IN) LCK_ IN) RT AS(_ IN) AZMTH IN) TIME PC) CST TIM IN) Z LAT IN) 2 LONG
4679.02 -_J.16 _"_9.9_ 234.64 3J,48 18 36 52 4079,0 -27.92 225.66
)00]._0 -21,15 91._4 234.63 31.48 3 51 19 2401,5 -27.91 87.64
4679.02 -21.16 _'_9._ _34.64 31.48 18 _ 52 4079.0 -27.9_ 225.66
3001,SO -21.15 _!.94 2_.63 31.48 3 51 I9 2401.5 -27.91 87,64
4679.02 -ZI.16 L_29.96 134._4 31.48 18 36 51 4079.0 -17.9_ _25.66
_OOI._0 o21.15 91.94 _34.63 31.48 3 51 13 2401.5 -27.91 87.64
MI0-COUR,_)_CUTION ACCL.NRACY ORBIT 0£TERMINATION ACCUR4CY
S_T _M'_67._ _ 3789.0 S_3 270.4 ST 2218.7 SR 3758.0 SS 2167.0
RRT -,9540 _ .9976 RTF -.9721 CRT -,9959 CR5 -.9998 CST .9976
4415.6 _3 -.010_ R13 .9999 LSA 4869.4 MSA 172.7 554 .9
Sr_l 4376.2 .f_,2 588.6 THA 120.33 ELI 4360.7 EL2 172.7 ALF 120.5i
582
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69'
LAUNCH _ATE CEC 16 1968 FLIGHT T]ME ]58.00 ARRIVAL CAT[ MAY 23 1969
HEL IOCENTRIC CLINIC
RL 147.22 LAL .C}O LC_- 84.11 VL
RP IOt4,76 LAP -,77 LC'Wo 2'69.4? VP
RC 74.919 GL 49.66 GP -48.(]8 ZAL
PLANE TL-%CENTRI C COINI C
C5 26.948 VML 5.191
LNCH AZMTH LNCH TIME
41.}I 18 5§ 24
138.69 3 56 43
41 .)I 18 55 24
138.69 3 56 43
41.31 18 55 24
138.69 ) 56 43
DIFFERENTIAL CC_REC T IONS
TCE -.6612 TRA -.4709 TC) .(]354 BAU ,3(]16
ROE 2.86)6 K'RA .5479 RC} -.8}65 FAU .07702
FeE 7.9800 FRA 1.7701 FC3-Z.4743 0SP 112_
BCE 2.939(3 BRA .7224 BC} .8373 FSP -2629
CISTANCE 424.664
27.753 6AL 3.39 AZL 81.79 HCA 185.37 SMA 128.52 ECC .15684 INC 8.2101 VI 50.262
37.522 GAP -1.80 AZP 98.18 TAL I61.26 TAP 346.63 RCA I08.)6 AP© 148.67 V2 34.844
69.76 ZAP 71.77 ETS 25.0} ZAE 129.67 ETE 284.15 ZAC 121.7! ETC 198.33 CLP -62.08
CLA 54.47 RAL 356.14 RA0 656_.1 VEL 12,179 PTH 2.19 VHP 4.277 CPA -35.6] RAP 47.45 ECC 1.4435
L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ A?'MTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
4407.23 -31.66 212.29 240.0} 43.06 20 8 52 )807,2 -37.32 205.85
2810.87 -31.64 84.23 240.02 43.05 4 43 34 2210.9 -57.3! 77,79
4407.23 -31.66 212.29 240.0] 43.06 20 8 52 3807.2 -37.52 205.85
2810.87 -31,64 84.2) 240.02 43.05 4 43 34 2210.9 -37.51 77.79
4407.23 -31,66 218.29 240.03 43.06 20 8 52 3807.2 -37.32 205.85
2810.87 -31.64 84.23 240.02 43.05 4 43 54 2210.9 -37.31 77.79
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
S_T ||54.9 ,_ 3439.0 S0} 841.5 ST 777.6 SR 3176.1 SS 5274.8
RRT -.8831 _ .9993 RTF -.8397 CRT -.9679 CRS -.9999 CST ,9710
._ )687.7 R"Z5 -.02_55 RI) .9995 LSA 4625.9 MSA 190,1 SSA 2.0
SOl 3)78.4 SG2 651.3 THA 105.96 ELI 3264.4 EL2 190.0 ALF 103.38
LAUNCH C_ATF CEC 16 1968 FLIGHT TIM£ 160.00 ARRIVAL CATE MAY 25 1969
P_LIOCENTRIC CONIC DISTANCE 43!.047
RL 147.22 LAL .CJ('7LCL 84.11 VL 27.767 GAL 3.)7 AZL 85,60 HCA 188.51 S_A 128.61 ECC .15597 INC 6.3978 V! 3{3.262
RP 108.78 LAP -.95 LOP 272.59 VP 57.524 GAP -l.58 AZP 96,35 TAL 161.25 TAP 349.76 RCA 108.55 APO 148.67 V2 54.835
RC 77.194 GL 43.53 GP -35.38 ZAL 66.49 ZAP 78.18 ET5 15.69 ZAE 142.97 ETE 87_.08 ZAC 121.71 ETC 187.50 CLP -68.2_
PLANETOCENTRIC CONIC
C5 2t'l.II2 VHL 4.485 OLA 49.91RAL 2.93 RAO 6567.8 VEL 11.895 PTH 8.|| VHP 3,467 0PA -25.53 RAP 58.44 ECC 1.3310
LNCH AZMTH LNCH TIME L-I TZME INJ LAT INJ LONG INJ RT A,_C INJ AZ)4TH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
47.0_ 19 39 50 4296.73 -38.76 201,73 8AO,I5 49,98 _O 51 27 3696.7 -57.67 194,41
152.98 4 6 29 2778.74 -38.75 82.04 840.|4 49.97 4 58 47 2178.7 -57.66 74.7}
47.02 19 39 50 4296.75 -)8.76 L:_01,73 _40.J5 A9.98 20 31 87 3696.7 -}7.67 194.41
158.98 4 6 29 2778.74 -)8.75 88.04 240.14 49.97 4 58 47 8178.7 -57.66 74.75
47,O2 19 39 50 4896.7) -)2.76 L:>01.73 240.15 49,98 2'0 51 27 3696.7 -37.67 194.41
132.98 4 6 29 2778.74 -32.75 88.04 240.|A 49.97 4 32 47 8178.7 -57.66 74.73
CIFFERIENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT CETERIAINATION ACCURACY
TDE -.1855 TRA -.3744 TO) -.0998 BAU ._683 SOT 784.7 SGR 2784,0 SO3 1254.7 ST 325,3 SR 2402.7 SS 3669.6
RDE 1.8607 RRA .5839 RE3 -.9705 FAU .18346 RRT -.6J60 RRF" .999"_ R'IT -.6557 CRT -.8198 CRS -.9999 CST .8277
FOE 9,4675 FRA 3.2610 FC3-5.3J45 BSP 9068 _ 8898.5 R_3 -.0135 R13 .9995 LSA 4394.3 MSA 185.4 SSA 2.5
8CE 1.8699 8RA .6936 BC) .9756 FSP -5960 SOl 8887.7 SG8 608.6 THA 100.33 ELI 2417.5 EL2 185.1 ALF 96.57
LAUNCH CAT£ CEC 16 1968 FLIGHT TIME J62.00 ARRIVAL GATE MAY 27 1969
HELIOCENTRIC CONIC CISTANCE 437.411
RL |47.22 LAL .00 LOt. 84.11 VL 27.778 GAL 3.17 AZL 84.44 HCA 191.70 SMA 128.68 ECC .15555 INC 5._614 Vl 30.762
RP 108.81 LAP -1.15 LOP 275.75 VP 17,_24 GAP -.96 AZP 93.45 TAL 161.15 TAP 152.8_ RCA 1_8.70 APO 148.67 V2 34.827
RC 79.495 CL 39.96 GP -27.93 IAL 64.7] ZAP 75.87 ET5 9.96 ZAE 150.85 ETE 272.00 ZAC 119.75 ETC 181.29 CLP -7}.96
PLANE TOCENTRIC CONIC
C3 17.506 VHL 4.184 _LA 47.09 RAL 6.28 RAG 6567.7 VEL 11.785 PTH 2.08 VMP 3.117 CPA -19.55 RAP 32.81ECC 1.2881
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ A2"MTH INJ TIME PC, CST TIM INJ 2 LA T INJ 2 LONG
50.66 20 5 29 4254.03 -32.53 195,34 2)9.93 53.86 21 16 3 3634.0 -36.99 J87.67
129.34 4 7 _ 2776.I6 -32.52 81.38 239.92 5).85 4 53 46 2176.2 -36,98 73.91
50.66 20 5 29 4234.03 -52,53 I95.34 2)9.93 53.86 21 16 5 3634.0 -36.99 187.67
129.34 4 7 _ 2776.16 -52.52 81.58 8)9.92 55,85 4 53 46 2176.2 -36.98 75.91
50.66 _ 5 29 4234.03 -32.53 195.34 8)9.93 53.86 21 16 3 3634.0 -56.99 187.67
129.34 4 7 )0 2776.16 -52.52 81.58 839.9_ 53.85 4 53 46 2176.2 -56.98 73.91
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETER_AINATION ACCURACY
TCE ,1115 TRA -.2536 TO) -,)046 8AU .2294 ,_T 590._ S_R 8385.9 SO3 1519.7 ST 216.1 SR 1929.2 5S }874.8
RCE 1.3883 RRA .5418 RC5 -.9316 FAU .15185 RRT -.0489 RRf: .99_ RTF -.0753 CRT .5757 CRS -.9998 CST -.5607
FCEIO.1228 FRA 4.5841 FC3-7,5097 8SP 73?0 _ 8399.6 _5 .O251 RJ) .9989 LSA 4285,4 MSA 181.2 5SA 5.2
8CE 1.3928 BRA .5982 Be5 .9_O2 FSP -4788 SO| 83_6.1 SO8 589.4 THA 90.76 ELI 1933.2 EL2 176.4 ALF 86.28
LAUNCH GATE DEC 16 1968 FLIGHT TIME 164.OO AREIVAL GATE MAY 29 1969
HELIOCENTRIC CONIC DISTANCE 441.758
RL 147._2 LAL .O0 LOL 84.11 VL 27.786 GAL ]._ _ZL 84._'_ HC_ 194.87 S#4A 128.74 ECC .15495 INC 5.0780 V] 3{'].767
RP 108.83 LAP -1.50 LOP 278.98 VP 37.524 GAP -.55 _2'P 94.91 TAL 561.04 TAP 355.90 RCA 108.80 APC) 148.69 V2 34.820
RE 81,813 GL 37.6) GP -25.06 ZAL 63.55 ZAP _0.56 ET5 6.10 Z#JE |55,68 ET£ 261.78 ZAC 117.16 ETC 177.35 CLP -79.73
PLANETOCENTRIC CONIC
C5 16.173 VHL 4.022 OLA 45.22 RAL 8.35 RAO 6567.6 VEL 11.7_8 PTH 8.07 VHP 8.965 0PA -16,13 RAP 28.41 ECC 1.2662
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A2'NTH INJ TIME PO C$T TIM INJ 8 LAT INJ 2 LONG
53.15 _ 28 47 4|92.73 -32.10 |9J.|1 2}9.86 56._6 21 )2 40 3592.7 -36.28 183.27
126.85 4 6 42 2781.06 -38,09 81.68 839,85 56._5 4 55 ) 2181.1 -36.27 73.85
53.15 21] 22 47 4192.73 -3_.10 19|.|1 259.86 56,_6 81 58 40 3592.7 -36.28 183.27
126.85 4 6 42 2781.06 -32.O9 81.68 839.85 56.85 4 33 3 2181.1 -36.27 73.85
55.15 _ 22 47 4192.73 -32.10 191.ll 239.86 56.86 21 38 40 3592.7 -36.28 183.27
126.85 4 6 42 2781.06 -32.09 81.68 2_9.85 56.25 4 53 3 2181,1 -36.27 7).85
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT _E/ERMINATION ACCURACY
TOE .3635 TRA -.1173 TO3 -.547_ 8AU ._196 SOT 719.9 SOR |989.8 SO) 1688.0 ST 522.9 SR 1612.8 55 3870.3
ROE 1.1127 RRA .4876 RE3 -.8555 FAU .17086 RRT .6213 RRF" .9980 RTF .5988 CRT .9488 CR5 -.9997 CST -,9409
FO610.3733 FRA 5.1657 FC3-9.146J 8SP 6197 _ 8116.0 R_) .0929 RI) .994q LSA 4221.7 MSA 177.9 SSA 5.9
8OE ! .1706 BRA .5015 8C3 1.0155 F_ -5357 SO1 _43,5 SO2 549.3 THA 76,)) ELI 1688.1 EL2 157.8 ALF 72.74
581
JPL TM 33-99 EARTH-VENUS TRAJECTORIES _VOL 4. 1968-69 '
LAUNCH CAT[ DEC 16 1968
H[LIOC[NTRIC CONIC
RL 147.2_ LAL ._
RP 108o85 LAP -1.47
RC _4.J_3 GL 35°94
PLANE TO(ENTRIC CONIC
C3 15.393 VHL 3.92}
LNCH A_MTH _NCH TIME
54.95 L_ 35 43
125.05 4 5 45
54.95 ?0 35 43
125.05 4 5 45
54.95 _ 35 43
125.05 4 5 45
FLIGHT TIME 166,00 ARRIVAL CATE MAY )I 1969
CISTAN(E 450.084
LC_ 84,11 VL 27.792 GAL ),40 AZL 85.24 H_CA )98.05 _;MA I28.78 ECC ,15475 IN{ 4,7616 vJ 30.262
LOP 282.08 VP 37.522 G4P -.15 AIP 9A.5) TAL I60.88 TAP 558.9| RCA I08._5 APCJ 148.71 V2 54.813
GP -19.59 7AL 6Z.63 ZAP 85.79 ETS 5.55 ZAE I58.06 _T£ 248.88 74C 114.57 ETC 174.66 CLP -85,33
CLA 43.89 RAL 9.85 RAC 6567.6 VEL 11.695 PTH 2.06 VHP 2.870 CPA -I4.02 RAP 24.59 ECC I.Z533
L-I TINE IN! LAT IN! LONG IN! RT AS(: IN! AZWTH IN! TIME PO (ST TIM IN! 2 LAT IN! ? LONG
4163.30 -31.67 188,09 Z39.96 57.87 21 45 6 5563.3 -35.66 180.17
2788.11 -51.66 82.0(3 239.95 57.86 4 52 13 2188.1 -35,65 74.08
4163.30 -31.67 188.09 _39.96 57.87 21 45 6 3565.3 -35,66 180.17
2788.I1 -31.f_ 82,00 _39.95 57.86 4 5_ 13 2188.1 -35.65 74.08
4163.30 -31.67 188,09 239.96 57.87 21 45 6 3563.3 -35.66 180.17
2788.11 -31.66 82.00 _39.95 57.86 4 5_ 13 2188,1 -35.65 74.08
CIFFERENTIAL CORRECTIONS
TOE ,5963 TRA .0282 TC3 -.8179 BAU .Z3I!
ROE .9289 RRA ,4349 RC3 -.769_ FAU .J83_5
FOE10.56P_ FRA 5.6967 FC-|0.3064 8S,P 5691
BOE 1.10_ BRA .4358 BC3 1.1228 FSP -5757
LAUN(:M C_ATE 0EC 16 1968
HELIOCENTRIC CONIC
RL 147._2 LAL ,00 LOL 84.I| VL
RP |08.87 LAP -1.64 LOP 285.24 VP
RC 86.508 GL 34.64 GP -16.95 ZAL
PLANE T_NTRI( CONIC
C3 14.911 VHL 3.861
LN(.M ATMTH LI_H TIME
56.34 _ 46 J0
123.66 4 5 4
56.34 _ 46 10
123.66 4 5 4
56,5A 20 46 !0
123.66 4 5 4
CIFFERENTIAL CORRECTIONS
TOE .8161 TRA ,1800 TC3-1.|04_ 8AU ,_584
ROE .7953 _A ._65 RC3 -.678Z F_U .!897fi
FOE]O.I770 FRA 6,0A|2 FC-JI.O|67 8,5P 5810
BOE 1.1395 BRA .4_63 Be3 l._l FS@ -fi_3
MI0-(_,E EXECUTION &CCURACY ORBIT CETERMINATION ACCURACY
._,T |083.3 S4R 17_6.5 SG3 1781,_ ST 871.2 5R 1582.1 SS 3_52.4
_RT .8656 _ ._r_ RTF .8495 CRT .985I CRS -.9995 CST -.9790
_l_,_ 1_3 .I_41 R|} .9833 LSA 4180.9 MSA 175.8 55A 4.6
_GI 198_.8 ,,_aZ 47_.3 THA 59.59 ELI |628.8 EL2 1_7.2 ALF 57.94
FLIGHT TIME I_.O0 ARRIVAL CAT[ JUN 2 1969
0IST_N(E 456,389
_1.795 GAL 3,4_2'1. B5,46 H_ L}01.L_ S_4_ 1_8.80 [CC ,J5480 INC 4,5571 vI 30._62
37.518 GAP ._5 AZP _4._ TAL 160.67 T_P 1.87 RCA 108.86 A_ 148.74 V2 34._07
61.87 ZAP 9!._ ETS 1,30 ZA£ 158,_8 £TE _35.12 ZAC I1J.56 ETC 172.71 CLP -91,29
OLA 4_.88 RAL IJ.07 R_0 6567.6 VEL 11.675 PTH _,05 VHP _.825 _PA -1_,66 RAP 2|.I5 ECC 1.2454
L-] TIME [NJ LAT INJ LON_ INJ RT AS_ INJ A2'NTH INJ TIM[ P_ CST TIM INJ 2 LATINJ Z LONG
41AJ.29 -31.28 I85.84 240.24 59.02 _l 55 Jl 5541.3 -35.13 I77.87
2795.84 -31._7 82.41 240.23 59.01 4 51 40 2195,8 -35.12 74.44
4141,_9 -31._8 185.84 _40._4 59.0_ ZI 55 11 3541,_ -55.I3 177.87
_795.84 -3!._7 8Z.41 _40._3 59,01 A 51 40 _195.8 -35.!2 74.44
4141._9 -31._8 |85.84 _40._4 59.06 _l 55 lI 3541,3 -35.13 177.87
2795.84 -31.27 82.41 240.23 59.01 4 51 40 _195.8 -55.12 74.44
NI0-(OUR,f_ _XIE_CUTICIN ACCURACY ORBIT CETERMINATION ACCURACY
SGT 15_5.3 SGR I_09.8 ,S63 1833.0 ST 1216.] SR 1_3.3 SS 3794.0
RRT ,9384 _ .9944 RTF .9Z71 CRT .9943 CRS -.9991 CST -.9890
568 2146.2 R_3 .I935 R13 ,9755 LSA 4158._ HSA 174.5 SSA _,4
S_! _11_,8 S_ 576.7 THA 44.69 EL1 1708.4 [L_ 9_.1 ALF 44.70
L_UNCH C4TE CEC 16 1968 FLIGHT TIM£ 170.00 ARRIVAL ,]ATE JUN 4 1969
HELIC_ENTRI( CONIC
RL 141.22 LAL .00
RP J08.89 LAP -1.80
RC 88.877 GL }3,56
PLANE TC'J_ENTRIC CONIC
C3 14.615 VHL _._5
LNCH _TMT_ LN_H TIM£
57.45 L_) 55 6
12g.)5 4 4 49
57.45 20 55 6
122.55 4 4 49
57.45 _ 55 6
122.55 4 4 49
CISTANC[ 46_.675
LC¢ 84.11 VL 27.796 GAL 5.48 AZL 85.63 HCA
LC_ 288.41 VP 37.514 GAP .64 AZP 93.98 TAL
GP -14.85 ZAL 61,16 ZAP 96.70 ETS 559.73 7AE
204.56 ,91A 128.8I 6CC .I6505 IN( 4.}6H7
160.43 T_P 4.79 RC_ j0H.84 _PO 14_.7H
157.59 ETE 222.66 7AC 108._5 ETC 171.25
CLA 42.09 RAL 12.16 RAG 6567.6 VEL 11,662 PTH 2,05 VHP 2.817 CPA -II.76 RAP 18.C}
L-I TIME IN! LAT IN! LONG IN! RT AS( IN! _MTH IN! TIM([ PC' _ST TIM IN! 2 LAT
4124.35 -30.91 184.09 240.66 59.87 22 3 50 3524.3 -34.66
2805.84 -)0.90 82.86 240.65 59.86 4 51 33 2?03.8 -34.65
4|_4.55 -)0.91 I84.09 Z40.66 59.87 ZZ _ 50 5524.3 -34.66
2805,84 -30.90 82.86 240.65 59.86 4 51 35 22f_3.8 -34,65
4124.35 -30.91 184.09 240.66 59.87 22 3 50 35_4.5 -34.66













TOE 1.0252 TRA .3554 TC3-1.3948 BAU .2956
RCE .6921 _;'RA .3418 RC3 -,5866 FAU .19|28
rOE 9.8351 FRA 6.2311 FC-11.3306 8S,° 6460
8CE 1,2353 eRA .4789 _C3 1.5|51 FSP -6057
LAL_CM CATE C£C 16 1968
MI0-COIJRS£ EYJ_CUTION ACCURACY ORBIT CETERMINATION ACCURACY
£_7 1986.9 56R 1524.3 _3 1854.1 ST J547.3 5_ 1057.9 5S 3703.6
RRT .9640 RRF .991i RTF .9570 CRT .9978 CRS -.9985 CST -.99_9
.'368 2387.8 R_3 ,1788 RI3 .9748 LSA 4147.2 MSA 175.7 SSA 6.0
S6J Z369,5 $62 295.1THA 35.31 ELI 187_.4 [L_ 57.5 ALF 34,54
FLIC_T TIM£ 17Z.[X] ARRIVAL GATE JUN 6 1969
HELIO(ENTRIC CONIC
RL 147,ZZ LAL .00 LOL 84.11 vL
RP 108.90 LAP -1.96 LOP 291.57 VP
RC 91.256 GL 32,63 GP -13.11ZAL
PLANE TO(ENTRIC CONIC
C3 14,449 VHL 3,80|
LNCH A_MTH LNCH TIME
58.37 21 3 9
121.63 4 4 59
58.37 21 3 9
121.65 4 4 59
58.57 21 3 9
121.63 4 4 59
OIrFERENTIAL CORRECTiONS
TOE 1.2155 TRA .4915 TC3-1.6796 8AU .3384
ROE .6091 g'RA .3001 RC3 -.4975 FAU .18885
F0E 9.3635 FRA 6.2833 FC-11.3153 8S8 7463
8CE 1.3595 eRA .5757 BC5 1.7517 r:_ ° -6016
OISTANCE 468.957
27.795 GAL 3.54 _ZL 85.76 H_A L_07.52 ,S_A 128.80 £CC .15552 INC 4.2369 Vl _O.262
37.509 GAP 1,03 AZP 93.76 TAL 160.13 TAP 7.66 RCA 108.77 APO 148.84 v2 54.797
60.46 2AP 102.07 £TS 358,51 ZAE 155.60 [TE g12.64 2AC 106.33 ETC 170.15 CLP-IO?.40
OLA 41,45 RAL 13,19 RAO 6567.6 VEL 11.655 PTH 2.05 VHP 2.839 CP_ -11,15 RAP 15.22 ECC 1.2)7_
L-J TIME INJ LAT INJ LON_ INJ RT AS( INJ A_-MTH INJ TIME PO (ST TIM !NJ 2 LATINJ ?LONC
41i0,97 -_(1.57 I8_.'tO 241.Z3 60.5_ 2_ II 40 5511.0 -34.23 174.69
28it.13 -_0.56 83._ 241,22 60.51 4 51 52 _212.1 -34.22 75.35
4110.97 -_0.57 18_.70 Z4I.Z3 60.52 Z_ II 40 3511,0 -54.23 174.69
2812.13 -_0.56 83._6 241.22 60,51 4 51 52 2212,1 -34,22 75.35
4110.97 -30.57 182.70 241.23 60.52 22 II 40 351J.0 -34.23 174.69
2812.13 -110.56 83._6 241.22 60,51 4 51 52 Z21_.I -34.22 75.35
:HIO-COU_SIF. EXECUTION ACCL_CY ORBIT OETERMINATION ACCURACY
S(,T 2442.0 _ J161,9 S(,3 1797,5 ST 1856.4 SR 935.8 SS 3585.5
RRT .9731RRF .986(I RTF .9709 CRT .9994 CRS -.9977 CST -.9948
56_ _704.3 R'_5 .1380 RI5 .9776 LSA 4141.0 MSA 173o2 SSA 6.7
S(,I 2693.4 $62 242.6 THA _5.06 ELI _78.7 EL2 29.5 ALF 26.74
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH OATE OEC 16 I968 IrLIGHT Till[ ]74.00
_LIOCENTRIC CONIC OISTANCE 475.180
RL |47.22 LAL .00 LCt. 64.|I VL Z7.792 GAL 3.62 AZI.. 85.87 H(A 210.69 .T,NA
1_ |08.92 LAP °Z.l! LOP Z94.73 VP 37.503 GAP 1.4| AZP 93.55 TAL 159.79 TAP
RC 93.644 GL 31,79 GP -11.65 ZAL 59.76 ZAP 107.Z6 ETS 357.57 ZAE 155.08 ETE
PLANE TOCENTR|{ CONIC
C3 |4.38! Vl.K. 3.792 0LA 40.89 RAL 14.20 RAO 6S67.6 V[L |I.65Z PTH Z.05 VHP
LNCH A2"NTH LNCH TIME L°I TIN[ |NJ LAT INJ _ INJ RT ASC INJ A_ITH |NJ TIN!
59.17 Z! lO 40 4100.3| -30.23 181.56 241.93 61.03 ZE J9 1
120.83 4 5 34 2620.73 -_O.22 83.88 E41.92 6! .02 4 52 34
59.17 E! l0 40 4100.3| -30.23 18|.§6 24|.93 61.03 22 19 l
120.83 4 5 34 2820.73 -30.22 83.85 Z4I ._ 6! .02 4 52 34
59.17 21 J0 40 4100.3J -30.Z3 18|._H5 24|.93 61.03 22 i9 J
IZ0.83 4 5 34 2820.73 -_0.22 83.$8 24l .92 61.02 4 52 34
01FFERENT|AL CORRECTIONS MI0-(,_JR_( [_CUT|ON ACCURACY
TOE I .3935 TRA .6480 TC3-! .9464 BAU ._24 J_T _79.1 _i_ J021 .l _3 1734.3
ROE .542! _A .2624 RC3 -,41"00 FAU .J8235 _T .97_ RRF .9785 R1T .9781
FDC 8.8238 FRA 6.2469 FC-10.977| 89P 8603 S/_ _O54._I R_3 .OgOl RI3 .9807
1.4953 _,_ .699J eC3 1._91 r_ -_39 SGI 3o46.e s_ 219.5 _ 19.16
ARRIVAL CATE JUN 8 1969
128.79 £CC .!5618 [NC 4.1305 Vl 30.262
10.48 RCA ]08.67 APO 148.90 V2 54.79]
_05.06 ZAC J04.06 ETC 169.30 CLP-I07.63
2.887 0PA -|0.66 RAP !2.73 £CC 1._367








ST 2141.4 SR 834.1SS 5454.5
CRT .9999 CR$ -.9964 CST -.9959
L_4 4!45.5 MSA !?_.1 SSA 7.3
ELl 2298.J EL_ 9._ ALF 2!._8
LAIJNCH OATE DEC 16 Jg(_! FLI_'IT TINE ]76.00 AK_IVAL OATE JUN ]0 1969
HELIOCENTRIC CONIC
RL |47.22 LAL .OO LOL 84.11 Vl.
RP !08.93 LAP -2.25 LOP 297.89 VP
RC 96.038 GL 3! .01 GP -I0.40 ZAL
PLAIqE TOClrNTRI C CONIC
C3 14.39_ VHt. 3.794
LNCH A234TH LNCH TIME
59.87 21 17 54
59.87 21 !7 54
I20.J3 4 6 30
59.87 21 17 54
120.!3 4 6 30
OIFFERENTIAL O3RR_C TIONS
TO[ ! .5546 TRA .BO_I TC3-2,1_YZ3 _AU .4_7
ROE .4871 RRA ._'_74 RC3 -.3304 IrAU .17401
rOE 8.Z259 FRA 6.1193 FC-10.4648 B_k° _12
_OE J.6Z9J 6RA .B337 K3 2°2|70 F_P -_614
OISTM_I[ 481.40_
27.788 GAL 3.71AZL 85.96 PIC_ 213.85 .SMA I_8.75 ECC .15705 IN_ 4.0421 Vl 30.262
57.497 GAP 1.19 AZP 93._ TAL J59.4l TAP J3.26 _A 108.53 APO 148.97 VE _4,789
59.04 ZAP J12.|9 (TS 3_,_1ZAIE 1_0.35 (TI[ |_J.43 ZAC !02.0_ IT( |6_,65 CLP-|!2.58
OLA 40.41RAL 15.23 RAO $_67.6 V[L 1|.653 PTH 2.05 VHP Z.957 0P_ °10._6 R_P !0.58 ECC ].2369
L-! TINE IN! L_T IN! L_ IN! RT AS(: iN! A2NTH IN! TIME PO CST TiM IN! 2 LAT IN! 2 LONG
4091.7_ -29._0 |_O,62 _42,T6 61.44 L_ 26 5 349_.7 -33.46 J7_.61
_'829.74 729.89 84.44 242.73 61.45 4 53 39 2'229.7 -33.45 76.45
4091.75 -L_9._0 |_10._. 242.76 6J.44 L_ _6 5 349J.7 -33.46 !7_.61
29_9.74 -_9.$9 84.44 24_.75 6J.43 4 53 39 L_Z_9.7 -33.45 76.45
409J.75 -Zg.gO |80.62 242.76 6J.44 22 26 5 _49J.1 °33.46 J72.61
Z8_3.74 -_.89 84.44 242.75 6J.4_ 4 55 39 Z'229.7 -33.45 76.43
MIO-O31JRS[ E)_CUT|ON ACCL_ACY (_IT DETERMINATION ACCURACY
_T 32S7.8 S_R _9_.5 S_3 1649.9 ST 2596.1SR 747.9 SS 3307.4
.9686 _ .9676 R1T .9824 CRT .9998 CR$ o.9946 CST -.9964
_.3 _5 .0478 R13 ._34 LSA 4J48.4 NSA 172.8 SSA 7.9
_J 340j.5 _ 215.9.THA |4.89 ELI 2510.! EL_ 15.4 ALF 17.33
LAUNCH OATE 0E( ]6 t968 FLIGHT TII_ 178.00 ARRIVAL OAT£
HELIOCENTRIC CONIC DI$TkN_E 487.604
RL J47._ LAL .00 LOL 64.11 VL 27.782 GAL 3.8] AZL 96.05 HCA 217.01 SNA 128.7] ECC .158J! ;NC 5.9673 Vl 30.Z6_
RP 108.94 LAP -_.)9 LOP 501.05 VP 57.490 6AP _.17 kZP 93.!7 TAL J58.98 TAP 15.99 RC4 108.56 APO J49.06 V_ 34.787
RE 98.436 GL 30.26 6P -9.33 ZAL 58.28 ZAP 116.84 CT$ 356._8 ZA£ 147.59 ETE !95.25 ZkC !00.42 ETC !68,16 CLP-IIT,Z3
PLANE TOCENTR]C CONIC
C5 14.48! VHL 3.805 0LA 59.98 RAL I6.27 RAO 6567.6 V[L J1.656 PTH 2.05 VHP 3.046 OPA -9.90 RAP 8.77 ECC 1.2383
LNCH AZNTH LNCH TIM! L-I Till! INJ LAT INJ t.CNG INJ RT ASC INJ AZt4TH INJ TD_ PO CST TIM INJ _ LAT !NJ 2 LONG
60.52 Zl 24 59 4084.86 -29.56 179.82 245.71 61.76 22 33 4 3484.9 °33.08 J7J._3
119.48 4 7 45 2839.25 -29.55 85.04 243.71 61.75 4 55 5 2239.3 -33.07 77.04
(_3.52 21 24 59 4084.86 -29.56 179.82 243.71 61.76 22 33 4 3494.9 -33.08 J71.83
119.48 4 7 45 2839.25 -29.55 85.04 _43.71 6].75 4 55 5 L_39.3 -33.07 77.04
60.52 Z| 24 59 4084.96 -29.56 179._ E43.71 61.76 _2 33 4 3484.9 -53.08 J71.83
JUN |E _969
]!9.48 4 7 45 2839.25 -29.55 85.04 245.71 61.75 4 55
OIFFER(NT[AL CORRECTIONS MID-O_URS( EXECUTION ACCURACY
TOE !.6993 TRA .9540 TC3-Z.4123 6AU .4697 SGT 3664.7 SGR 793.8 S413 1553.0
R0_ .44_5 RRA .1957 Re3 -.258l FAU .164J4 RRT ,9575 RRF ,_ZO RTF .98'30
r0E 7.6088 FRA 5.9368 FC3°9.8127 _}P |1012 ._ 3749.? R_3 .01_ R|3 ._55
_0E !.75_0 eRA .9739 BE3 Z.4261 FSP -5357 S_| 3743.0 _ L_4.1 THA 1J.76
2239.3 -53.07 77.04
_IT 0ETE_IN&TION _CCUR_C_
ST 2E20.2 S_ 616,| SS 3153.2
CRT .9989 CRS -.992! CST -.996_
LSA 4j51.5 MSA I7_.7 SSA 6.5
ELI 2705.8 EL2 _O.5 4LF |4.46
LAUNCH OATE OEC 16 1968 FLI_44T TIMI[ 1B0.00 AI_RIVAL _ATE JL_i 14 I969
Z'_.17 Mk J28.66 ECC 1159_ INC 3.9027 V! 30.262
1_.51 TAP 18.68 RC_ 108.!5 &PO 149.!6 V2 34.785
144.94 ETE 1_'_.10 Z_( _J.O8 ETC !67.80 CLP°121.56
O|$T_IL'[ 493.7_5
LCL 84.11VL _.774 GAL 3.9_AZL 8_.lOH_
LOP 304.2J VP 37.482 GAP 2.54 AZP _Y_.9_ TN.
GP °9.40 ZAL 57.49 ZAP J21.18 £TS 335._5 ZAE,
Okk _J.57 RAL 17.35 R_0 6_S7.6 V_L 11.663 PTH _.O5 VHP 3,153 0P_ -9.54 RAP 7.3] ECC |.2408
IN! 2 LONG
HELIOCENTR|C CONIC
RL 147._2 LAL .00
!08.94 LAP -_,52
RC |O0.837 GL 29.54
PLAN_TOCENTRIC CONIC
C3 !4.632 _ 3.825
LN(J_ A_'4TH LN_H TIN! L-I TIME IN! LAT IN! _ JNJ RT AS(:
61.11 21 32 4 4079.31 -Zg.Z_ 179.14 244.79
1|8.89 4 9 17 2849.4J °_.20 85.6_ 244.78
6!.t! 2J 32 4 4079.31 -29.22 179.14 244.79
118.89 4 9 17 2849.41 -_9.20 $5._8 244.78
61.J1 2l 32 4 4079.31 -29.22 179.14 244.79
1|8.89 4 9 J7 _49.41 -29,20 85._ 244.7_
0IFFER_NTIAL CORRECTION5 MID-COURJ_ EXECUTION ACCURACY
TO_ J.82_ TRA 1.1045 TC3°2.6016 _,_J .5103 _T _9.3 _ 70_.6 ._3 14_0.|
• 40?0 RRA .1674 RC3 -.1932 FAU .15316 RRT .9398 _ .9305 RTr
rOE 7.0013 FRA 5.7222 FC3°9.O621BSP 12153 _ 4071.1 R23 -.0005 RI3
BOE 1.8739 8RA J.Jl7l _C3 2.6087 F$P -5027 SGI 4064.1 S_2 2_.| THA
IN! AZNTH INJ TIM[ PO CST TIM IN! 2 LAT
r_.03 _2 40 3 3479.3 -32.7!
62.01 4 56 47 L_'249.4 -32.70
62.03 _ 40 3 3479.3 -32.7!
62.01 4 56 4? L_'249.4 -32.70
62.03 22 40 3 3479.3 -32.7|








ST 28|5.2 SR 6!7.4 SS 2998.2
.9867 CRT .9973 ORS -.9888 CST -.9970
.986_ LSA 4155.2 NSA !72.7 554 9.0
9.44 ELl 288|.7 EL2 44.3 ALF I2.54
585
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4, 1968-69
LA_CH 0AT£ 0£( 16 1968
H_L ]OCrNTR|C CONIC
RL 147.22 LAL .00
RP 108.95 LAP -2.64
RC 103.240 GL 28.83
PLANE TOCENTRIC CONIC
C3 14.645 VHL 3.653
LN_ ATMTH LNCH TIME
61.68 21 39 1J
118.32 4 |1 6
61.68 21 39 11
116.32 4 II 6
61.68 21 39 11
118.32 4 11 6
FLIGHT TINE 182.00 ARRZVAL 0ATE JUN 16 1969
0ZSTANCE 499.946
LOt. 64.11 VL 27.765 GAL 4.05 AZL 86.15 H_ 223.33 SI4A J28.59 £CC .16084 ;NC 3.6460 Vj 30.76Z
LOP 307.38 VP 37.474 G*P 2.91 A?P 92.80 TAL 156.00 T*P 21.33 RCA 107.91 *PO ]49.28 v2 34.784
GP -7.59 ZAL 56.66 ZAP J25.23 ETS 355.52 2AE 142.45 ETE i89.70 ZAC 98.06 ETC 167.53 CLP-125.59
0LA 39.20 RAL 18.47 Rao 6fl61,6 VEL 11.672 PTH 2.05 VHP 3.275 0PA -9.17 RAP 6.18 ECC 1.2443
L-I TINE INJ LAT |NJ L(_N_ INJ RT AS( INJ A2"NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
4074.97 -28.86 178._ 245.97 62.23 22 47 6 3475.0 -32.33 170,60
2_60.19 -28,85 86.37 245.97 62.22 4 58 46 2260.2 -32.32 78.41
4074.97 -28.86 178._ 245.97 62.23 22 47 6 5475.0 -32.33 170.60
2860.19 -28.65 86.31 245.97 62._Z 4 58 46 2260.2 -52.32 78.4!
4074.97 -28.86 178.56 245.97 62.23 22 47 6 5475.0 -32.33 170.60
2660.19 -28,85 86.37 245,97 62,22 4 58 46 2260.2 -32.32 78.4]
0IFFERIENTIAL CORRECTI(_IS
Tl_ 1.9453 TRA 1.2539 TC3-2.7593 BAU .5483
ROE .3794 RRA .1423 RC3 -.1_5 FAU .14179
FOE 6.4189 FRA 5.4912 FC3-8.2684 8SP 13_1
80£ 1.9820 8RA 1.2620 823 2.7627 FSP -4702
LAUN(J4 DATE 0£C 16 1968
HELIOCENTRIC CONIC
147.22 LAL .00 LOL 84.11VL 27.754 GAL
N_O-_.IR_ EXECUTICN ACC'_RACV
_.,T 4321.9 _ 635.6 .%3 J346.1
RRT .9148 _ .90_ R1T .9878
4_8,4 R_J o.011_ R13 .9877
SGI 4361,0 _ 254,4 THA 7.69
FLIGHT TINE 184.00
0ZST_ 50_.0J_
4.J9 A21. _.20 _ 226.49 SMA
RP J08.95 LAP -2.75 LOP 3J0.54 VP 37.4_ GAP 3.L_ AZP 9_.61 T_. 157.44 TAP
RC 105.643 GL 28.11 GP -6.89 Zl_ 55.78 ZAP I_I._ ETS 353.27 Z/_E 140.15 £TE
PLAN_T(_£NTRIC C_C
C3 15,120 VHI.. 3._ OLA _.84 RAL 19.63 RAO 6567.6 _L |1.6_1PTH 2.05
LNCH AZNTH LNCH TiNE L-I 7INE _NJ I.AT ZNJ _ JNJ RT A_I_ IN] 42147H
62,23 21 46 26 4071.53 -28.49 17_.0_ 247._7 6_.40
117.77 4 13 5 2871.84 -28.47 87.12 247._ 62.39
62.23 21 46 2'6 407J.53 -2_J.49 JTB.OS 247._7 62.40
117.77 4 13 5 2871._4 -28.47 87.12 247._N_ 6_.39
62.23 21 46 2_ 4071.53 -28.49 178.03 247.27 62.40
1_7.77 4 13 5 2871.04 -28.47 87,12 247._ 6_.39
DIFFERENTIAL O_RIR_CT_ONS
701[ 2.0515 TRA 1.4059 7C3-2.8800 _ .5824
ROE .3589 RR_ .1208 RC3 -.0869 F/,J .1_
ro£ _.8_06 FRA 5.2651 F¢3-7.4389 BSP 14155
80[ 2.0827 _RA J.4111 8(3 2.1_813 FSP -4354
CRBIT DETERMINATION ACCURAC_
ST 2982.2 SR 570.! SS 2845.3
CRT .9948CRS -.9843 CST -.9972
LSA 4157.5 MSA J72.8 SS_ 9.5
ELI 3035.7 EL2 56.8 ALF IO.77
ARRIVAL DATE JUN lB 1969
126.52 £CC .16250 IN(. 3.7956 Vl 30.262
23.94 RCA 107.64 AFO 149.41 V2 34.783
187.84 ZAC 97.35 £TC 167.35 CLP-129.32
3,410 0PA -8.77 RAP 5.36 ECC 1.2488
IN] TIN_ PO CST TIN ZNJ 2 LAT ZNJ 2 LONG
LP'Z 54 18 3471.5 -31.94 170.11
5 0 57 2271.8 -31.93 79.18
22 54 Jg 5471.5 -31.94 170.11
5 0 57 2271.8 -31.93 79.18
_2 54 18 3471.5 -31.94 170.11
5 0 57 L_71.8 -31.93 79.18
NI0-C_UR_ EXECUTIOql ACCURACY ORIgJT 0£TE_4ZN_TXON _CCURACY
_T 4607.3 _ 579.9 _3 1245.4 ST 3127.1 SR 533.2 SS 2700.9
RRT .882_ IN" .8670 RW .9_84 (.RT .9915 CRS -.9793 CST -.9973
4643._ _ -.0170 R13 .9883 LSA 4162.6 NSA 173.4 SS_ 10.1
_,d 4635.7 _ 271.4 TH_ 6.36 ELI 3171.5 EL2 68.3 ALF 9.60
LAUNCH 0ATE OEC 16 1968 FLIGHT TII4E 186.00 4RR|VAL 0_TE JUN _O J969
H[L_OCENTRIC CONIC 01STANCE 512.202
RL 147.22 LAL .00 LOL 84.11 VL 27.743 GAL 4.35 kZL 66.25 H_A 229.65 S_ ]28.44 ECC .16437 INC 3.7502 VJ _0.26_
RP |08.95 LAP -2.66 LOP 313.70 VP 37.458 G*P 3.66 AZP 92.43 TAL 156.85 TAP 26.51 RC4 107.33 _PO 149.55 V2 34.783
RC 108.045 GL 27.40 GP -6.28 Z_L 54.87 ZAP 132.45 ETS 355.09 Z_ 138.05 ETE ]86.38 ZAC 96.92 ETC 167.23 (LP-132,77
PLANETOCENTRIC CONIC
C3 15.457 VHL 3.932 OLA 38.48 RAL 20.83 RA0 6567.6 VEL il.696 PTH 2.06 VHP 3.558 0P_ -8.33 RAP 4.63 ECC 1.2544
LNCH AZMTH LN_H TI1_ L-I TII4_ IN] LAT IN] LONG IN] RT AS( IN] 42147H IN] TIM_ PO CST TIN IN] 2 LAT IN] 2 LONG
62.77 21 53 50 4068.95 -28.09 177.61 248._ 62.54 23 I 39 3469.0 -31.53 169.69
117.23 4 15 14 2884.33 -28.08 _7._'Z 248._6 62.53 5 3 18 2284.3 -31.52 _0.01
62,77 21 53 50 4068.95 -28.09 177.61 248.66 62.54 23 I 39 3469,0 -31.53 169.69
117.23 4 15 14 2884.33 -28.06 67.92 248.66 62'53 5 3 18 _2_4.3 -31.52 80.01
62.77 21 53 50 4068.95 -28.09 177.61 248.66 62.54 23 I 39 5469.0 -31.53 169.69
117.23 4 15 14 2884.33 -28.06 87,92 248.66 62.53 5 3 18 2284.3 -31.52 80.01
OIFFEK_ENTIAL CORRECTIONS NIO-COL_[ [_CUTICN ACCURACY
TOE 2.14_8 TRA 1.3363 TC3-2.976.8 _AU .6J52 _T 4861.6 .SGR 5_.7 ,%3 1148.0
ROE .3437 RRA .I016 RE3 -.0464 FAU .Jig(:}6 RRT .8427 _ .8253 R1T .9888
FOE 5.3712 FRA 5.0325 FC3-6.6684 BSP 15066 SC_ 4891.1N_3 -,O_3 R|3 ,9887
(3OC 2.1712 (_'A |.5596 9C3 2.9771FSP ;4041 _I 4882.7 _. 287,7 THA 5.33
LAL_NCH O_T£ DEC 16 1968 FLIGHT TIME 1_8.00
H_LIOCgNTRIC CONIC D|STANQ[ 518._
RL 14_.22 LAL .00 L_I. B4.J| VL 27.730 GAL 4.53 421. _.29 H_ 232.82 SMA
RP 108.94 LAP -2.95 LOP 316.86 VP 37.449 GAP 4.03 A,Z_P _'_.24 TAL t56._2 TaP
RC ti0.446 GL 26.68 GP -5.74 2AL 53,9"Z ZAP 135.67 ETS 3_4.95 ZAI[ I_.14 ETE
PLANETC_ENTRIC CONIC
C3 15.859 VHt. 3.982 OC* 38.14 RAL 22.06 RAO 6567.6 Vl[L 11.715 PTH 2.06 VHP
LNO4 A,_4TH LNO4 Tli_ L-I TINE IN] L_T _NJ _ IN] RT AS( INJ 47NTH INJ
63.31 22 i 25 4067.12 -27.68 177.21 2_0.16 62.£4 23
1_6.69 4 17 32 2897:?] -27.67 88.79 2_0.15 62.63 5
63.31 22 I 23 4067.12 -27.68 177.21 _50.16 62.64 23
116.69 4 17 YZ 2897.75 -27.67 68.79 Z_0.I3 62.63 5
63.31 22 I 25 4067.12 -27,68 177.21 _50.16 62.64 23
116.69 4 17 32 2897.75 -27.67 88.79 250.I_ 62.63 5
OIVFER_NTI4L COR_CTION$ N|O.-r..Ol,,IA_ E_CUT_ON ACCURACY
70_ 2.2269 TR4 1./_3 1C3-3.0430 B)4J .6452 _k;T 50gO.B _ _04.8 SG3 1056.7
ROE .33_ RRA .0853 RC3 -.01L_3 FAU .108_1 RRT .7979 _ .?791R1T .9890
FOE 4._ KRA 4.P105 FC3-5._| BSP |58g0 _1 5115._ J_3 -.0215 R13 .9890
_OE 2.2518 _ 1.7115 Be3 3.0430 rSP -3738 ,%1 5106.8 _2 303.3 7HA 4.54
ORBIT OETERNIN_TIGN ACCURACY
ST 3243.7 5R 304.1 SS 2556,9
CRT .9873 CR5 -.9731CST -.9973
LSA 4157.3 MSA 174.J SSA J0.6
ELl 3281.7 EL2 79.2 ALF 8.73
_RRIVAL O_TE JUN 22 1969
12_.35 ECC .16645 INC 3.7089 Vl 30._62
29.04 RCA 106.99 APO 149.72 V2 34.78=









-7.66 RAP 4.58 EC_ J.2610








ST 3339.3 SR 482.3 SS 2420.5
CRT .9822 CRS -.9661 CST -.9973
LSA 414_.6 NSA 17_.2 SSA 11.O
ELI 3372.7 EL2 89.6 ALF 8.08
386
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69_
LAUNCH DATE DEC 16 1968 FLI(_T TIRE 190.00 ARRIVAL DATE JUN Z4 |969
_ELJO(ENTR;C CONIC
RL |47.Z2 LAL .00
RP 106.94 LAP -3,04
RE 1|2.844 GL 23._
PLANETOCENTR[C C(_IIC
C3 J6.327 VHL 4.04j
LNO.I ATNTH LNCH TINE
63.85 22 9 13
116.15 4 19 53
63.65 22 9 13
116.15 4 19 53
63.65 22 9 13
116.15 4 19 53
DISTAN(E 524.370
LOL 84.11 VL 27.716 GAL 4.7Z AZL 86.33 PICA 235.98 5NA I28.26 ECC .16675 INC 3.6709 Vl 30.262
LOP 3213.03 VP 37.441 GAP 4,41 AZP 9"4.06 TAL 155.56 TAP 3].53 RCA 106,62 4PO 149.90 V2 34.786
6P -5.27 ZAL 52.94 ZAP 1M.66 £75 354.85 ZA_ 134.43 ETE 164.30 ZAC 96.64 ETC 167.14 CLP-138,93
0LA 37,79 RAL 23.34 RAD 6567.7 VIEL 11,735 PTH 2.07 VHP 3.885 DPA -7.35 RAP 4.56 ECC 1.2687
L-J TIN[ INJ LAT INJ _ INJ RT A,_ [NJ 42147H INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG
4065.83 -27.24 176.85 251.75 62.73 23 16 59 3465.8 -30,66 169.00
2912._0 -27.23 89.73 251,74 6Z.7! 5 6 25 2312.3 -30,65 81.88
4065.83 -27.24 176.85 251.75 62.73 23 16 59 3465.8 -30.66 169.00
2912.30 -27.23 89.73 251.74 62.71 5 8 25 2312.3 -30.65 81.86
4063.63 -27,24 176,65 251,75 62,73 23 16 59 3463.8 -30,66 169,D0
2912.30 -27.23 69.73 251.74 62.71 5 B 25 2312.3 -30.65 81.88
OIFFERENTIAL (,CI_CTIOI_ NI0-COI./R_E EXECUTION ACCURACY
TDE 2,3OJ3 rR_ J.86_6 7C3-3,D826 8NJ .6729 .%T 5297.1 _,R 481.2 ..%3 971.8
R_ .3278 RffA .0714 RE3 .DIM FAU .09685 RRT .7_06 _ .73(_ RTF .9891
F0E 4.48_4 FRA 4.6009 rC3-5.2416 6SP 16651 .T_ 5319.1 _ -,OE15 R13 .9890
BOC 2.3245 eRA 1,8_ t_3 3.0626 rS_ -_456 8.G1 5309.5 SG2 317.9 THA 3.92
LAUNCH DATE DEC 16 1968 FLI_NT T[NE J_'_.00
H£LIC_ENTRIC CCI_IIC 0[_T.AN_E_ 5_.4_0
RL 147.22 LAL .00 LQ. B4.1I VL 27.701 GAL 4,9"Z XZL 86.36 HC_ 239.|4 S_A
RP 108.93 LAP -3.12 _ 323,J9 VP 37.432 GAP 4.7_ A_P _J,B7 TAL |54.66 TAP
RC ]15.239 GL 25.L_ GP -4.86 ZAL 51 ._ ZAP 141.43 [T5 354.77 Zk_ 132.68 ETE
PL.AI_TO(ENTRIC CONED
C3 16.868 VHL 4.107 0LA 37,44 RAL 24,64 R._ 6_7,7 _EL 11,7_8 PTH 2.08 VHP
LNO-I A_TH L_ T_Mr. L-I T[VI_ _NJ L_T JNJ _ IN] RT AS(. |NJ AZMTH |NJ TII4[
64.40 L_ 17 J3 4065,1J -L_,7_ J76,5_ 253.43 62.79 23 _4 58
115.60 4 22 17 29_7.95 -_.77 gO.74 253.42 62.78 5 1J 5
64.40 22 17 13 4065.|1 -L_6,78 176,53 253.43 62.79 23 24 58
J_5.60 4 2"2 17 2927.95 -E'_.T7 _0.74 253.42 6_,78 5 II 5
64.40 _ 17 13 4065.11 -26.76 |76._3 253.43 62,79 23 24 58
115.60 4 22 17 2927.95 -_6.77 gO.74 253.42 62.78 5 11 5
DIFFERENTIAL C..OI_CTION_ NZ0-COURNJ_ E_ECUTION ACCURACY
TC_. 2.3719 TRA 2.0_33 TC3-3.0_9 B_ .6966 SC,T 5486.4 SCAt 467.6 $63 694.4
ROE .3259 RRA .0599 RE3 .O355 FAU .08935 RRT .70,IO _ .6_44 RTT" .969_J
FOE 4.I089 FRA 4.4130 FC3-4.M59 BSP 17270 _ 5506.3 R_3 -,02_3 R13 .9889
BOE Z.3942 BRA 2.0301 Be3 3._91FSP -3175 SGJ 54_.3 S(,2 331.5 THA 3.45
OR_|T CETCR_INATION ACCURACY
ST 3415.0 _R 466.4 SS 22_._
CRT .9765 CRS -.9583 CST -.9973
LSA 4134.8 MSA 176.8 SSA 11.5
ELl 3445,3 EL2 99.7 ALF 7.60
ARRIVAL DATE JON 26 1969
128.16 ECC .17126 INC 3.6356 Vl _0.262
33.99 RCA 106.21APO 150,10 v2 34.789
163.55 7K 97.14 ETC 167.13 (LP-141.69
4.064 0PA -6.81 RAP 4.76 ECC J.2776








ST 3478.4 SR 45_.7 SS 2172.7
CRT .9703 CRS -.9502 EST -.9973
LSA 4122.5 NSA 178.8 SSA 11.9
ELI 3_06.4 EL2 109.4 ALF 7,_5
LAUNCH OATE DEC 16 1968 FLIGHT TIME 194.00 ARRIVAL DAT[ JUN _8 1969
HELIOCENTRIC CONIC
RL 147.22 LAL .00
RP 108.92 LAP -3.19
RC ]17.630 GL 24.48
PLAN_TOCENTRIC CONIC
C3 J7.467 VHL 4,JBZ
LNCH A_MTH LN(H TII4_
64.97 22 25 2B
IJ5.03 4 24 40
64.97 22 25 _8
115.03 4 24 40
64.97 22 25 28
11_.03 4 24 40
DIST4NCE 536.446
LCq. 84.11 VL 27.685 GAL 5.15 AZL 86.40 HCA 742.30 SMA 1_8.05 ECC .]7402
LOP 326.36 VP 37.4_3 GAP 5.1_ AZP 91.68 TAL 134.13 TAP 36.43 RCA 105o77
GP -4.50 ZAL 50.87 ZAP 144.00 ETS 354.71ZAE 131.50 ETE 18_.94 ZAC 97.63
CLA 37,09 RAL 25,97 R40 6567,7 V_L 1J,784 PTH 2.08 VHP 4,253 CPA -6.23
L-I TIHE INJ LAT INJ LONG |NJ RT A,_ INJ 4214TH INJ T]HE PO C$T TIM
4064.83 -26.29 176.L_'Z 255.19 62.84 23 33 13 3464.B
2944.86 -26.28 91.84 255.19 62.82 _ 13 44 2344.g
4064.83 -26.Z9 176.22 255.19 62.84 23 33 13 3464.8
2944.86 -26.28 91.84 255.19 62.82 5 13 44 2344.9
4064.83 -26.29 176._'_ 255.19 62.84 23 33 13 3464.8
2944.86 -26.28 91.84 255.19 62.82 5 13 44 2344.9
INC 3.6026 Vl 30.767
APO 150.33 v2 34.792
ETC 167.15 CLP:I44.Z5
DIFFERENTIAL CORRECTIONS
TOE 2.4331 TRA 2.]956 TC3-3.0787 BAU .719_
R_E .3268 RRA .0504 RC3 .051| gAU .08100
FOE 3.7637 FRA 4.2328 FC3-4.0099 BSP 17901
BOE _.4549 _RA _.|_N_2 _(3 3.0792 _SP -2933
MI0-COUffSE EXECUTION ACCURACY
,%T 5653.9 .%R 456.I SG3 822.9
• RT .6599 _ .6406 R1T .9889
SG6 5672.4 R_3 -.01_ R13 .9888
561 5662.0 SG2 343.7 TH_ 3.07
RAP 5,J6 ECC 1,2879








ST 3521.3 SR 448.6 SS 2057.6
CRT .9637 CRS -.9418 CST -.9973
LSA 4099.0 NSA 181.2 SSA 12.2
ELI 3547.8 EL2 118.9 ALF 7.01
LAUNCH DATE _EC 16 1968 FLIGHT TINE J96,00 ARK'JVAL DATE JUN 30 1969
HELIOCENTRIC CONIC
RL 147,22 LAL .DO
RP 108.91 LAP -3.25
RC 120.015 GL 23.72
PLANETOC£NTRIC CONIC
C3 18.189 VHL 4.265
LNC_ AZMTH LN04 TII,_
65.55 _ 3_ 56
114.45 4 27 1
65.55 22 33 56
114.45 4 27 !
65.55 22 33 56
114.43 4 27 J
01STANCE 542.446
LCL B4.J| VL 27.r_9 6AL 5._ 42'1., #6.43Hr_1 _4_.46 _lA 127.94 ECC .1770_ INC 3.5714
LOP 329.53 VP 37.414 GAP 5.57 AZ_P 91.48 TAL |53.36 TAP M.B3 RCA 105.29 APO 150.58
GP -4.18 ZAL 49.79 ZAP 146.41ET$ 354.65 ZAE 130.25 ETE 182.44 ZAC 98.30 ETC 167.19
DLA 36.73 RAL 27.33 RAO 6567,7 V_L 11.814 PTH 2.09 VHP 4.450 OPA -5.62 RAP 5.73
L-I TIME INJ L_T ZNJ _ INJ RT A._ INJ AZNTH INJ TII,_ PO CST TIM INJ 2 LAT
4065.01 -25.77 |7_._4 257.03 62.87 23 41 41 3465.0 -29.19
2963.0"_ -25.76 93.01 257.03 62.85 5 16 24 2363.0 -29.18
4065.01 -25.77 J75.94 257.03 62.87 23 41 41 3465.0 -29.19
2_63.02 -g5.76 93.01 _57.03 62.85 5 16 24 2363.0 -29.18
4065.01 -25.77 175._4 257.03 62.87 23 4i 41 3465.0 -29.19
2963.02 -25.76 93.01 2_7,03 6_.85 5 16 24 2363.0 -29.16
DIFFE_NTIAL CCIRRECTION$
T0_ 2.4887 TRA 2.3687 TC3-3.0464 6AU .7410
ROE .3305 RRA .04L_ RE3 .0624 FAU ,073_8
FOE 3.4526 FRA 4.0679 FC3-3.4878 B_ IB476
_OE 2.5106 8RA 2._g0 Be3 3.0470 r!k o -2710
MI0-CCU_ EXECUTION ACCURACY
_,T 5804.9 SGR 452,9 SC,3 757.5
t_r .62OA R_r ,_O2D RTr ,9S_6
_,_ 5822.5 _3 -.0174 RI3 .9886













ST 3550.1 SR 444,5 SS ]949.6
CRT .9566 CR_ -,9332 CST -.9973
LSA 4070.4 NSA 184.1 SSA 12.5
ELI 3575.6 EL2 12B.3 ALF 6.84
587
JPL TM 33-99 EA_RTH--VENUS TRAJECTORIES IVOL, 4. t968-69
LAUNC_ 0ATE 0E( 16 196B FLIGHT TIME 198.00 ARR'_VAL CATE JUL Z 1969
HELI_ENTRIC CONIC 0ISTANC£ 548.4J9
RL 147.ZZ LAL .00 LOt. 84.11 VL 27,652 GAL 5.64 AZL 66.46 H_A
RP 108.99 LAP -3.30 LOP 332.70 VP 37,406 GAP 5.97 AZP 91.29 TAL
RC 122.394 GL ZZ.96 GP -3.9_ ZAL 48.69 ZAP J48.66 ETS 354.60 ?AE
PLANE TOCENTR_C CONZC
C3 18.984 VHL 4,357 OLA 36.37 RAL 28.71 RA0 6567.8 VEL 11.648 PTH
LNEH AZMTH LNCH TIME L-| TINI[ |NJ LAT |NJ LONG
66.16 22 42 39 4065.49 -25.23 175.67
113.84 4 29 17 2982,61 -23.21 94.28
66.16 2_ 42 39 4065.49 -25.23 175.67
113.84 4 29 17 _982.61 -Zfl.Zl 94._
66.16 2'2 4Z 39 4063.49 -25.23 175.67
113.84 4 29 17 2982.61 -25.21 94._
DIFFERENTIAL CORRECT IOIqS
TOE 2.5395 TRA 2.5490 TC3-2._45 BAU .7602
ROE .3365 RRA .0371 RC3 .0698 FAU .06619
FOE 3.1727 IrRA 3.9172 FC3-5.0186 BSP 19004
WE 2.56]7 BRA 2.5493 Be3 2.9953 FSP -2_06
248.63 S_A 127.82 ECC .180E8 [NC ].5418 Vl 30.26Z
152.58 TAP 4|._ RCA 104.77 APE) 150.86 V2 34.800
129.14 ET£ 182.03 ZAC 99.13 £TC 167.23 (LP-148.88
_.I0 VHP 4.657 DPA -4.98 RAP 6.45 ICe 1.]I_4
ZNJ RT AS( INJ AZNTH INJ TIME PO CST TIN INJ _ LAT INJ 2 LONG
258.95 62.89 23 50 25 3465.5 -28.65 167.97
258.94 62°87 5 18 59 2382.6 -28.64 86.58
258.95 62,89 23 50 25 _465.5 -28.65 167.97
258.94 62.87 5 18 59 2382.6 -28.64 86.58
258.95 62.89 23 50 25 3465.5 -28.65 167.97
258.94 62.87 5 18 59 2382.6 -28.64 86.58
NI0-C.OURSi[ £XECUTZON ACCURACY ORB|T DETERMINATION ACCURACY
SC,T 5940.5 SGR 450.7 SC,3 697.9 ST 3566.2 SR 442.9 SS 1848.2
RRT .5868 _ .56_ R1T .988] CRT .9499 CRS -.9247 CST -.9973
5957.6 R23 -.01fl5 RI3 .9883 LSA 4036.6 NSA 187.3 SSA 12.7
5GI 59A6.4 S_2 _1.6 THA 2.56 EL1 3590.9 EL2 137.5 ALF 6.74
LAUNCH DATE 0EC 16 1968 FLIC4_T TINE 200.00 ARRIV4L GATE JUL 4 1969
HELZOCENTR|C C..CIMIC DJSTANCE 554.364
RL 147.22 LAL .00 LOt. 84.11 VL 21.634 GAL 5.92 AZL 86,49 HOL 251.79 ,SMA 127.70 £C( .1838] ZNC 3.5133 Vl 30.262
RP 108.88 LAP -3._4 LOP_3_87 V_P 37.39P CAP 6.38 kZP 91.I0 TAL 151.77 TAP 4_.56 RCA 104.22 APO J51.17 v2 34.B05
R( 124,766 GL L_.20 GP -3.65 ZAL 47.57 ZAP 1_O.77 EfS 334._4 ZAI£ 128.13 ETE 181.69 ?_( 100.J0 £TC 167.21 (LP-150.98"
PLANI[TO(ENTRIC CONXC
C3 19.881 VHL 4o459 OLA 35._ RAL _0.10 R40 6_?.8 V1EL l|.885 PTH 2.11 VHP 4.874 0PA -4._2 RAP 7.32 ECC 1.3272
LNOd ATNTH LNCH TZH_ L-_ T|NIE _NJ LAT _NJ _ _NJ RT ASC _NJ A_,ITH _NJ T_ME PO CST T_H _NJ 2 LAT ZNJ 2 LONG
66.79 L_ 51 37 4066.25 -24.65 1_5.40 _60.94 6_.g0 23 _9 2_ _466.3 -28.07 167.75
113.21 4 31 24 3003.70 -24.64 9_.64 L_0.93 62.69 5 2! 2_ 2403.7 -28.06 87,99
66.79 _2 51 37 4066.25 -24.65 17fl.40 260.94 62.90 23 59 23 3466.3 -28.07 J67.75
11_.21 4 _1 24 _ -24._4 95:_4 L_0.93 6_.89 5 2J 28 2403.7 -28.06 87.99
66.79 22 51 _7 406_._ -24.65 17_.40 2_.94 62.90 23 59 23 3466.3 -28.07 167.75
113.21 4 31 24 3003.70 -24.64 95.64 L_O.93 62.89 5 21 2B 2403.7 -28.06 87.99
OIFFERENTZAL CORN[CT|ONS _ NIO-CaCX_ EI_OJT_ON ACCURACY ORbiT OETERM_NAT[ON ACCUR4CY
TOE 2.5868 TRA 2.7382 TC3-2.9246 BAO .7776 ,S_T 6063.4 _ 4_O.7 SG3 643.8 ST 3571.8 SR 443.0 SS 1753.9
ROE .3445 RRA .O332 RC3 .0740 F4U .0_973 RRT ._594 RR_ .54_ RTI _ .98_3 CRT ,9430 CRS -.9163 CST -.9973
r0E 2.9218 FRA 3.7805 FC3-2._O9 8_ ° 19481 SG_ 6080.1 R_3 -.01_6 R13 .9880 LSA 3999.2 NSA 190.9 SS_ 12.9
BO£ 2.6097 BRA 2.7_64 1_3 2._'_56 F_ -2318 S¢,1 6068.7 SG2 373._ THA 2.39 ELI 3596._ EL_ 146.4 ALF 6.68
L_UNCH 0AT£ 0[C 16 1968 FLIGHT T|ME 202.00 ARRIVAL 0ATE JUL 6 1969
HELI(_ENTRIC CONIC
RL 147.22 L4L .00 LOL 84.]1 VL 27.615 GAL
RP 108.86 L_P -3.37 LOP 339.04 VP 37.389 G_P
RE 127.128 GL 21.42
PLANETC_ENTRZC CONIC
C3 _0.890 VHL 4..571
LNO4 AZNTH LN_H T_ME
67.45 23 0 50
112.55 4 33 21
67,45 23 0 _0
112.55 4 33 21
67.45 23 0 _0
112.55 4 33 21
0JSTANC£ 560.279
6.22 AZL 86.51HE_ 254.96 ,S_4a 127.57 ECC .I8764 Vl 30.26?
6.80 A_P 90.91 TAL 150.93 TAP 45.89 RCA 103.63 V2 34.811
GP -3.42 _AL 46.43 ZAP ]52.77 £TS 354.47 ZAE 127.23 ET£ 181.41ZAC 101.]9 CLP-152.97
OLA 35.61RAL 31.50 RA0 6567.8 VEL 11.928 PTH 2.12 VHP 5.100 OPA -3.62 R_P 8.30 EC( 1.343_
L-| T_ME |NJ LAT _NJ LONG INJ RT AS_ INJ A_TH _NJ T_ME l_ (ST T_H JNJ 2 LAT _NJ 2 LONG
4067._3 -24.04 175.14 262.99 6_.90 24 8 37 3467.2 -27.47 ]67.53
3026.39 -24.03 97.]1 26_.98 62.89 5 23 47 2426.4 -27.46 8_._0
4067._ _24_04 175.14 _62.99 b"_._ 24 8 37 3467.2 -27.47 167.53
5026.39 -24.03 97.11 262.98 62.89 5 23 47 2426.4 -_7.46 89.50
4067.23 -24.04 175.]4 262.99 62.90 24 8 37 3467.2 -27.47 167.53




01FrERENT_AL CORRECTiONS NZ0-CCURSE EXECUTZON ACCURACY
T0E 2.6336 TRA 2.9404 TC3-Z.8323 BAU .7913 SGT 6177.3 _ 45_._ SG5 595,1
RO[ ,3544 RRA .0311 RC3 .0758 FAU .05351 RRT .3,._7 I_ c .5247 RTF .9876
r0£ 2.7002 FRA 3.6615 FC3-2.2177 BSP 19_42 _ 6193.8 R23 -.0111 RI3 .9876
_0£ 2.6574 BRA 2.9406 8C3 2.8333 FS_ -2156 S_,] 618_.i S_,2 380.7 THA 2.27
LAUNCH OATE bEE 16 196_ rLtr_T TZNIE _04.00 ARRZVAL _TE
t-I[LZC_'_NTRIC CONIC DISTANCE 566.161
RL 147,22 LAL .O0 LOL 84.11 VL 27.596 GAL 6,_5 A2'1,. 1_._4 HOI 258._2 SNA 127.44 EC( .19178 ZN( 3.4594
RP 108.84 LAP -3.39 LOP 342.21VP 37.381 GAP 7.L_ _I_P 90.71 TAL 1_.08 TAP 48.20 RCA 103.O0 APO 151.88
R( 129.481GL _O.64 GP -3.23 ZAL 45.28 ZAP _54.65 ETS _34,39 ZA_ 1_6.42 ETE 181.18 7AC 102.40 ETC 167.36
PLANI_TC_NTR|C CONIC
C3 22.026 VHL 4._3 DLA 35,21RAL 3_._ RAO 6567°9 V[L |J.97_ PTH _.13 VHP 5.337 OPA -2.91 RAP 9.39
LNCH AZNTH LNCH T_ME L-J T;Id_ |NJ LAT JNJ _ _NJ RT ASC [NJ AZNTH |NJ T|I_ PO (ST T;N _NJ 2 LAT
68.13 23 I0 IB 40¢N_._ -23.40 174.87 _5.10 6_.9_ 24 lg 7 34_.4 -26.84
111.87 4 3_ 4 30_0.77 ,23.39 98.69 265.09 62.89 5 25 55 24_.8 -26.83
68.13 23 10 18 40_8.3_ -23.40 174.87 L_5.10 62.90 24 18 7 3468.4 -26.84
111.87 4 35 4 30_0.77 -Z3.39 9(I.69 L:_.09 62.89 5 25 55 2450.8 -26.83
68.13 23 l0 18 40_8._ -23.40 174.87 _5.10 62.90 24 18 7 3468,4 -26.84
111.87 4 35 4 3050.77 -23.39 98.69 _a$.09 62.89 5 25 55 2450.8 -26.83
0|FFERENTZAL CORRECTIONS NJ0-C(_I_]_CUTJClN ACCURACY
TOE 2.6741 TRA 3.14_M, TC3-_.7331 _AU ._05| ,_T 627S,8 _ 454.2 _3 5_0.2
ROE .3656 RRA .0306 RC3 .07ill FAU .04810 RRT ._ _ .5107 RTI _ .9872
FOE 2.4957 FRA 3.54_ FC3-1.8904 BSP 20254 _ 629_.2 _3 -.0091RI3 .987_
_)E 2.6990 _RA 3.1495 B(3 2.7341FSP -1_1 _,1 6280,3 _W_2 _86.8 THA 2.18
ORBIT DETERNINAT_ON ACCURACY
ST 3571.5 SR 444.5 85 1668.2
CRT ,9361 CRS -.908] CST -.9973
LSA 3962.1MSA 194.9 SSA 13.1














57 3557,7 SR 446.6 SS 1585.3
(RT .9293 CRS -.9000 CST -.9973
LSA 3915.4 NS_ 199.1 55A 13.1
ELi _58|.9 EL2 J63.8 ALF 6.67
588
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69
LAU_N DATE DEC 1t 111l FLIGHT TIH( |Ol.OO ARRIVAL OAT[ JUL |O 1tit
NELiOCENTRIC COMIC
RL |lT,ll LAL .00
RP |Oe.ll LAP -3.31
RC 131.813 GL |0.$1
PLAN[TOCENTR1C CONIC
C3 E3.103 VHL 4.8|?
LNCH AZNTH LNCH TIME
11.83 IS 10 E
111.|§ 4 31 3|
I1.11 13 I0 I
111.L5 4 34 31
II.ll 13 I0 I
IIl.il 4 ]t 31
DIFFI[mENTIAL CORRECT|ON9
TD( R.TSRI TRA ],31_1 TCA*I.UlO BAU .ISH
ROE .$711 RRA .03|7 RC3 .Ol_T FAU .043|0
FOE 1.3|85 FRA $,447? F¢I-|.IO|! lip lOllS
I_[ 1.7311 IIA 3.3701 IC3 I.III0 Fill -|ill
DISTANCE |Tl,OOl
LOL 14.11VL lT.|TI GAL 1.8l IlL el,S! _A |t|.lt INA li?.|t [(C .13t|t IN( |.433A V1 |O_tl!
LOP 345.3t VP 37.371 GAP 7,17 AZP IO.|! TAL |41,1g TAP |O.AI RCA 10|.3| APO 15£_|l V| 34.825
£P -3.O| ZAL 44,|$ ZAP |51.44 [TI 354.11 lA[ |||,tl ET[ llO.II ZAC 1D].TD ETC 117.39 CLP-ISi. I[
OLA 34.11RAL 34.30 RAD 1517,1 V[L 11.011 PTH |.IS VHP 5.511 DPA -|.17 RAP |0.53 [CC 1.3t|S
L-! TIME INJ LAT INJ LON£ INJ IT AIC INJ AZNTN INJ TIN[ PO C|T TTN INJ Z LAT INJ E LONG
40IS.iS *11.73 174.SR 117.17 I|.lO 24 |7 5| 3419.i -|4.1l 137.08
$079.9| -!1.71 100.31 ll?.ll 91.99 | |? 43 |iTI.I -21.14 i|.l?
4041.|1 -If.T3 174.|9 117.17 9£.10 14 17 5| 3419.1 -26.28 ll?.DI
3@TI.93 -11.7l 100.38 llT.ll 91.99 | |7 A| U76.1 -26.|1 12.17
40tt.54 o11.73 174,3t |17.|7 II.lO E4 2T S| 3469.3 -26.16 li7.D6
3079.9| -!1.71 IO0,N I17.11 11.19 | 27 48 2471,9 -11.16 t2.87
MID-CC_[ [X[CUTI_ ACCURACY ORBIT DETERMINATION ACCURACY
I_T 1344.4 |(dE 431.1 K3 S09.4 ST 3539.1 M 449.1 63 1508.4
RItT .3j|0 RRF .SOl| RTF .9866 CRT .92|5 CRS -.0922 CST -.6975
I_l 1310.7 _ -,0071 R13 .9866 LSA 36|5.4 NSA 203.4 SSA |3.|
JG| 93_J.7 _ 3tl.7 THA Z.tE (LI 356D.9 EL2 17|.2 ALF 3.7D
LAUNCH DATE DEC 14 1141 FI,.IGHT TIN[ EOI.O0 ARRIVAL DATE JUL 12 1969
I'I(LIOCENTRIC CONIC
NL ll?,ll LAL .00 I_L ikl.|l VL
NP |M.79 LAP -3.39 _ _49.54 VP
RC 11d.131 GL 19.O7 GP -I.89 ZAL
PLAM[TOC[NTItlC CONIC
C$ |4.?$0 V_. 4.974
LNCH AZNTH LJACH TIN[
IHI.61 El I0 3
IID.$9 4 $7
11.6l 13 30 3
110.$9 4 37 _9
11.61 II I0 3
S'JO.I9 4 37 _)
DIFIrI[/I[NTIAL COit_[¢TIONS
-TOE 1.74N TRA 1.1041 T¢3-1.41_0 IAU .Ill|
IDE .llll RRA .0_41 l¢3 .04_0 FAU .O$04I
POI 1.14tt FRA $.5371 F¢1-1.1449 lip 1_t33
I01 R.7774 IItA 3.1044 1¢3 !.4110 FIP -1707
DISTANCE 3?7.llt
17.534 GAL 7,ll AZL ll.31 EA llA,il SMl
37.344 GAP 1.13 AlP g0.33 TAL 141.3£ TAP
41,97 ZAP 151.14 ITS 334.|5 ZA[ !15.0| [T[
1_7.17 ECC .[DIll IN( 3.4076 Vt 30.262
5Z.78 RCA 101.60 APO 15|.74 V2 34.133
IO0.C4 ZAC IO|.09 [TC 167.4t CLP-lS6.3E
DLA 34.39 RAL 33,?0 R/C lSll.O V[L II.Oll PTH R.|I VtAp 5.846 DPA -1.42 RAP 11,6! [CC 1.4071
L-! TIN[ INJ LAT INJ _ INJ IT ARK |NJ AZNTH INJ TIN[ PO CST TIM [NJ 2 LAT INJ _ LONG
4070.73 -I1.0_ |74._0 llt.Al ll.ll |d 37 54 3470.0 -_5.48 164.63
ItO$.N -I_.Ol ID_.I_) 11t.49 l£,It | I13 14 l|DD.l -25.d7 14.73
4070.73 -12.D3 174.30 LNFJ,Ai if.B9 14 37 54 5470.6 -_5.48 IH.63
310i.N -I_.0_ 10_.1_ II_.41 l|.18 5 II 24 _SO|,l -25.47 94.73
40_o73 -I1.03 ITA.IO ltt,4l ll.ll R4 37 54 3470.9 -15.46 114.63
1t03.04 -II.Ol 101,10 110.41 I1.11 | 19 94 I|D|.I -15.47 94.73
NID-COqM_ EmrCUT|ON ACCURACY _BIT DETERMINATION ACCURACY
SGT 1441,l I 4H.1 |G3 47_.| ST |509.4 SR a|l.I iS 14|7.0
RRT .S071 RRF .4911 RTF .9144 CRT .9||7 CR$ -.lids CIT -.9974
_d_ 14eO.l ll3 -.003t RI3 .9064 LSA 3DI3.4 MSA £07.9 $IA IA.I
KJ _441.| $G| 395.3 THA |.08 EL1 3533.8 ELI |9O.l ALF 6.74
LAUNCH OAT[ OEC 11 1143 FLIGHT TIME 210.0D ARRIVAL DATE JUL 14 till
_(LIOC[NTRIC CONIC
RL 1A?.22 LAL .DO
RP SOl.IT LAP -3.IS
RC 136.471 GL lI.ll
PLAN[TOCENTRIC CONIC
C3 21.355 V_L 5,134
LNCH AINTH LN(N TIME
70.41 23 40 II
tol.|_ 4 31 14
70.41 13 40 El
106.5i 4 30 I4
110.00 5 lO 1
110.00 4 I$ SO
DIFFERENTIAL CONDECTIDNS
TOE E.7651 TRA 3.lilt TC3-8.36t| RAU .8341
RD[ .40I| RRA .O_tO RC3 .0144 FAU .O_lt|
FD( 1.6675 FRA 3.9714 FCA-l.ltSO BSP IIllO
DOE 1.1146 ItA 3.lllI 8(3 1.3174 FSP -t58?
OISTANCE 513.511
L_. 64.11 YL |?.5|5 GAL 7.IS AZL It.t[ H(A 217.|3 |NA 127.01 [(C .[063t INC I.II_S V| _O,[IZ
LOP 3|1.75 VP |1.351 GAP i.ID AZP 30.14 TAL |41.4| TAR 51.05 RCA lOD.82 APO 155.2A VZ 34.041
GP -[.T4 ZAL 41.80 ZAP 1§9.77 (T3 353.99 ZAE I_4.4I ET[ I60.71ZAC 106.5_ [TC 137.43 CLP-ISg.lS
DLA 35.97 RAL 37.08 flAD 3511.1 V(L 1|.154 PTH |.IS VHF 6._I9 DPA -.65 RAP 13.20 ECC 1.4337
L-I TIME INJ LAT lNJ LONG INJ IT AiC INJ AZNTH INJ Tlt_ PO CST TIN IHJ [ LAT INJ Z LONG
4Oil,iS -II.30 171.11 lTl.T5 4|.39 24 4| 13 3471.8 -24,75 141.51
$1$I.ll -ll.ll 104.11 171.74 61.86 | 3D |9 253|.3 -Z4.74 96.7|
lO?l.ll -tS.AO I73.91 171.TI 62.26 24 48 13 3471.8 -24.75 146.54
3135.I5 -II,ll 104.15 |71.74 l|.18 S 30 39 2535.3 -24.74 96.?3
3330.?| -If.OR El. IS |73.|3 64.9T 6 O 41 2438.8 -27.24 9D.38
3tli.31 -ll,Sl IGI.91 t70.19 40.71 5 5 IT 2616.| -22.30 101.79
NID-C(X_8[ ]L_ECuTION ACCURACy ORBIT DETERNINATION ACCURACY
8_T _514.R $_R 441,5 $G| 43_.4 ST 347_.4 SR 454.0 IS 1370.7
NiT .SOIl I_ r .4981 RTF .9800 CRT .909D CR$ -.6770 CST -.9974
$$_ I|AO.| RE3 -.0035 RI| .9#60 LSA 3_58.4 NSA 212.4 SSA 13.1
SGl 6518.4 iG| 397.7 THA 2.06 ELl 3500.9 EL2 187.9 ALF 6,79
LAUt_H DATE DEC 14 Sill FLI;HT TIME Ill.DO ARRIVAL DATE JUL 16 I969
HELIOCENTRIC CONIC DIITANC[ |$3.|9t
RL 14?.It LAL .00 LOL 1,1.11 VL |7,514 GAL I.l_ AZL 84.64 HCA 270.90 SNA t25.69 ECC .ZlZO3 INC 3.3573 Vl 30.2_2
RP 101.74 LAP -3,39 LOP 3|4.91 YP 37.331 GAP 9.10 AZP 99.9| TAL 146,_| TAP |7,|2 RCA 99._9 APO 153.80 V2 3A.850
RC 135.7T5 GL 17,49 GP -1.tl ZAL 40,13 ZAP |31.33 ET8 $53,78 ZAE 1|3,65 ETE 18D.61 ZAC IDR.D8 ETC 167.4| CLP-161.51
PLANETOCENTRIC CONZC
(3 11.171 YHL |.501 DLA 33.|3 RAL 3R.45 RAD 15_.1 V_L 1_._) PTH |._0 VHP 6.4D7 DPA .13 RAP 14.61 ECC 1.AG37
LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ L_ INJ IT AAC INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LON@
71.24 23 30 |i 4071.71 -10.|3 173.13 |74,D4 69.89 24 |8 51 3472,7 -24.D0 136.23
108.76 4 31 44 51t?.39 -_O,|l 104.R| R74.04 _.ll | 31 32 2537.6 -23.98 98.87
71.24 23 SO 51 4071.71 -11).|3 173,13 |?4.04 9|.99 |4 |8 51 3472.7 -24.D0 166.23
10t.76 4 36 44 3t47.39 -I_,|| tO_.R| _74,0_ 6|.83 5 31 32 2|_7.6 -23.98 98.8?
IlD.O0 5 3t || 11_1.41 -I|.ll 14,93 |?t.10 41,|9 6 16 44 2389.| -28.43 87.D3
I10.00 3 |! 54 3tt9.79 -1|.74 1t3.11 171.t9 |9.21 4 |D |3 2691.6 -19,7D 106.7b
DIFFERENTIAL CGRR[CTIONS NID-COURI[ EXECUTION ACCURACY ORBIT DET[RNINATION ACCURACY
TOE 2.6131 TRA 4.|110 TC3-|.113| BAU .RAT9 I_T _571.1 _ 413.? IG3 40T.8 ST 3442.3 SR 458.0 $$ l|ll.l
RH .4III MIA .04|3 RC$ .0395 r_Au .03018 NIT .3011 RRF .S0_3 RTF .15|6 CRT .9024 CRS -.6_93 CST -.9973
FD[ I.IUI FRA 3._071 FC$ -.9£?| DEP 214|7 S_B _|9|.| RL_ -.D014 R13 ._$_3 LSA 3705.5 NSA 216.7 SSA 1|.0
BD[ 2.i|41 BRA 4.1153 BC$ £._43 FAP -1470 SGI $334,0 SG| 3_9.9 THA 2.06 ELI 346T.t ELI lgs.l ALF 6,84
5139
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4 196_-69,
LAUNCH DATE 0[¢ I8 1818
HELIOCENTRIC CO_IC
RL 147.11 LAL .DO L_L 84.11 VL
RP IOl.Tl LAP -3.31 LC_I 381.08 VP
R¢ 141.Ot7 {L ll.tO GP -t.S0 ZAL
PLAN[TOCINTRIC CONIC
C] 30,131VHL |,|DO DLA $5.01 RAL
LUCH AZNTH LNCH TIRE L-L TIME
71.13 0 | i| 407_.1l
IOT.87 i 38 _i $1OI.38
78.13 0 5 51 40?i,ll
IO7.87 4 38 34 31OI.31
liD.DO 5 5? It 2_O.SI
liD.DO 3 41 10 $$41.il
DIFFERENTIAL CCIIRECT|GN8
TD[ Z.$574 TRA 4.$1N_ TC$-t.O•OS BAU .t4|0
RDE .43114 RRA .0551RC$ °0557 FAU o0t058
FOE i.7481 t_lA 3.1450 FC$ -.?t13 Bl_ 11711
BQ[ l.lIOl BllA 4.3973 IC3 l._lOl FIP -|37D
LAUI_M DATE DEC it 11441
FLIGHT TIME 214.00 ARRIVAL DATE JUL It It|8
DISTANCE SIA.ll4
27.4l$ GAL 8.SS AZL 84.67 HCA 273.|8 •NI 121.75 ECC .21iLl IN{ 3.33fD Vl 30.IS!
37.344 GAP I.II AZP 1t.77 TAL 14S,ll TAP Si.S8 RCA 88.10 APO 154.40 V2 34.ls0
$3.Sg ZAF 1|!.88 [78 3|$.S2 ZA[ 113.34 ETE 1•0.54 ZAC 109.$7 [TC 1i7.4l CLP-183.01
$9.I| RA0 IStl.2 tiL 12.51| PTN 2.21 VNP 4.7|1DPA .IZ RAP 16.08 EC¢ 1.4875
|NJ LAT INJ LOnG INJ RT A|C |NJ AZNTH INJ TIME PO CET TIN INJ 2 CAT INJ 2 LONG
-10.7| 173.15 274.42 48.84 | 13 44 _73._ -23.Z| Ji_.SO
-ll. T2 lOS.SO 274.41 42.11 S 51 5i 2402.5 -23.19 101.17
-I1.7| 17|.23 271.42 i2.1R L |$ 44 547|.2 -tI.2i 18_.90
-it.?2 iO•.SO 271.41 It.8e S |t 53 2402.3 -25.10 101.17
-t4.2_ N.Oi 2It.?0 4P.24 4 44 37 £|•0.8 -20.08 85.0_
-13.4T 117.23 272.74 54.28 4 42 22 2742.s -ST.57 DiD.S3
HELIOCENTRIC CONIC
RL |47.22 LAL .00 LOL
RP lOt.II LAP -5.28 LOP
RC 14|._44 r,4.. iS.tl GP
PLANETOCENTmlC CONIC
C$ 31.854 Vt_ 5,706 DLA
LN(H AZNTH LN(M TIME L-I TIN[ INJ LAT
73.07 O 17 It 4073.14 -18.ii
104.13 4 57 SO |11t.IO -t4.1_
75.07 O 17 tl 4073.14 -ll.2|
IOt.15 4 57 SO |131.10 -14.10
110.OO • 14 53 1t)40.5l -_. 74
110,00 ! $9 ll _iI0.£| -11.40
DIFFERENTIAL CO•R[CT[ONI
TD! 2.0R11 TRA 4.1tH TCI-I.I$32 BAU .1414
RI_ .44i£ RRA .Oltl R¢3 .Od?l PAU .02_21
fD[ l.i|I! FkA |,OI4M) FC3 -.4142 B_ I 21t34
I_[ 2.027| IklA d.itd| IC$ 1.i||4 PIP -1277
NID*CO_R_ [_CUTI_ ACCURACY ORBIT DETERMINATION ACCURACY
IGT _33.3 _ 44S.3 IG5 5?l.A ST 5400.3 SR 437.2 8S 1_54.0
RNT .3j40 W ._O1| RTF .9_53 CRT ,B951 OR3 -._120 CST -.R•7_
• tAl,t Rl_J .O001 Rt5 .g$53 LIA 3444._ IqlA 2_0.D SSA 12.9
I&l 1t37.| •GI |11.9 THA 2.D7 ELI 5425.0 ELl 1tOI.9 ALF $.8_
PLIGHT TIME 214.D0 ARR|VAL DATE JUL 2D it61
DIITA_CE _O0,3_8
14.11VL 17.471 GAL 1.04 AZL II.ll MCA 27T.l_ SNA 124.•1 ECC .2_443 IN_ 3.308_ vl 30._6Z
1,17 VP 37.5_ GAP |0,|4 AZP 89.|9 TAL 144.70 TAP 41.8S RCA 98.14 IPO 155.O7 v2 34.870
-!.59 ZAL 31.5t ZAP Std.ti ITS 5S|.ll ZA[ 122.87 ET[ 180.47 ZAC !11.51 ETC 147.3• CLP-184.d7
$1.45 RAL 41.1| RAD Ilil.| V[L 11.407 PTH 2.24 V14P 7,035 DPA 1.72 RAP 17.41 EcC 1.535R
INj _ INJ RT _ INJ AZMTM INJ TIME PO C4T TIN INJ _ LAT INJ 2 LONG
liT./• 278.!0 42.10 I ZS 4 _117|.1 -Zl. II t83.50
llO.II 171.10 4!.1l 5 5t It 14|t,4 -11,38 103.13
l_t./l l/l.t 4l.ltO I 13 4 |d7|.l -21.3l 185.50
ilO.tl l/i.lO 4l.ll 5 31 49 t#|t.4 -22.58 108,63
ll,74 £ll.l_ 47.8i # 3 34 2540.3 -2i.31 03,63
120,40 174.|• 37.33 4 54 18 £420,2 -15.80 113.81
NID-CO_RK [XI[¢UTION ACCURACY 011BIT D_T[RNINATION ACCURACY
&GT _0.0 _ 41•.4 SG| 535.3 5T 5533.0 M 437.7 88 I201.5
RRT ,1£/I ltlf .5172 RTP .14Sl CRT .DIDO CRS -.433• CST -.SITS
I ltli.3 I .0014 It| .4831 LSA |3tS,t Nil t24.4 88/ 1t.7
_1 _84._ ll2 |i7.4 THA _,OI ELI 331t,6 ELl _OA.l ALF 8.14
LAUNCH OATE 0EC 18 1918 FLIGHT TIN[ 218.00 ARRIVAL DATE JUL _ lilt
HELIO(EN181¢ CONIC
IL IAT,IR LAL .DO
RP 108.8_ LAP -$.23
RCi4|_•OIGL IS.IS
PLAIM[TOCENTRIC CONIC
C3 35.111 V_L S.t52
LNCH AZNTH LNCH TIME
74.07 0 2t O
103.13 4 $8 l$
74.07 O IS 0
lOS.t3 i 34 83
11o.OO 4 3O 51
tID.GO 3 35 42
OIITINC[ lOt.t04
LOL 81.1t VL 27.4_D &AL 4,ST AZL 84,72 N(A 2•D,33 iRE i21.11 [CO .232Dl IN( 3.280! vI 3O.i#!
LO_ 4.13 VF 57,551 GAP lO,ll AlP lt,ll TIC 1i_,74 TAP ll,il ICI 87.11 lEO 155.11 Vl •A,ilO
lP -t.$O IlL 5?.El laP 143.70 [T$ 552,71 lie 122,43 ETE 180.43 ZAC ll/.ll ETC 167.33 CLP-I85.|8
DLA 32,14 RAL 42,43 lad tSll.4 V[L 12.512 PIN 2.27 VMl 7,574 Oil 2.33 RAP 19.18 [CC 1.5781 !
L-I TIME INJ LAT INJ LONG INJ IT klC INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ _ LONG
4Oil.t4 -ll.OI 172.14 10i.25 It.D2 I 54 32 3472.1 -ll.51 liS.Ol
32TI,it -ll,Ol 115,55 241.22 ll.ti 3 31 2 2Ill.! -It.33 108.21
4Oll.14 -14,04 l?l,2i 281.23 ll.tl I 34 Si _71.1 -ll.5d 183.01
527!,i3 -tl,Ol 113,18 llt,ll ll.li 3 31 t llll.I -21.3_ lD•.21
lllS,li -lI,13 IO,Ti Ill.iT El.IS 7 tl 3T 1525,1 -2t.82 81,11
5474.05 -9.4! ll|.|l lll.OI 34.t9 4 31 36 2874.1 -13.#0 llt.8Z
NID-COU_t[ EXECUTION ACCURACY Illl DETERMINATION ACCURACY
lit i71i'| •_AI 448.0 Sl3 529.7 ST 3508.4 Sll 457.2 S$ 1133.5
RRT .Sill t .|tlO RTF ,llil Ell .4423 CR3 -.8492C8T -,tilt
4_! •73g.5 R_3 .00_4 815 .9449 LSA 3323.1 _A 2_4.4 $SA 1_.5
84_1 4725.i •G_ 395.E THA 2.12 ELI 3352.0 ELZ 213.6 ALF 6.98
OIFrEREIITIAL CORRECTIONS
TO! 2.8272 TRA 3.0i05 YCS-l.Tiil |AU .Oil|
RDI ,4Ill RRA .Oil5 RC| ,0413 FlU .OlOll
FOE 1.5343 PRA 3.D313 PC$ -.4i50 81_ 2till
BDE i.ii3t •AA S.DIIO BC3 1.7435 FIP -llll
LAUNCH DATE DEC 18 1••8 FLIGHT TIN[ 220.00 ARRIVAL DATE JUL 24 lSEI -
I'_LIO(ENTRIC COiliC
RL 147.12 LAL .00
RP 101.81 LAP -5.16
RC 147,•37 14. 14.|•
PLAN[TOCINTRIC CONIC
C3 38.111 K 8.179
LNCH AZNTH LNCH TIN[
73.13 0 41 18
IO4.13 4 34 l•
IS.IS O 41 ll
104,13 4 34 ID
110.OO 4 43 3t
110.OO 3 It 1
DIITANC[ •il-;Sl_
L_l. ll.il VL 27,d21 GAL 10.13 AZL 11. IS lICA 2_3.51SNA i2•.5_ [CC .239t8 llIC 3.2543 VI 30,Z_£
LOP 7.14 VP |7.514 GAP 11.|5 AZP DD.2d TN. 11|.•0 TAP !_.41RCA tA.0D APO 158.83 v2 34.ttl
IP -2,21ZkL |$,14 ZAP llI.DI ETI 512,11 Zk[ 121.01ET[ 11_.4D ZAC 114.71 ETC 187.23 CLP-187.Z#
DLA 5t.II RAIl. 45.?0 RAD 43_.S VI[L 12.•51PTH 1.2• VHP 7.737 DPA 3.34 RAP ZO.7•
L-I TIME |NJ LAT INJ LONG |NJ tT A$C INJ AZNTH INJ TIME PO CST TIM INJ _ LAT
4070.01 -17,17 l?l.li _•3.47 42._3 I 49 • 5470,1 -20,44
531|.17 -11.11 111,55 213.47 42.•4 3 l_l 33 2783.Z -_O,43
40?0.08 -IT.IT 1?t.li 21|.fT 12.•3 I 4• • 5470,1 -_O.88
3|13.17 -t7.11 114.|5 £t|.47 4_.•d 5 29 33 _723.2 -_D.43
ltt3.|t -17.|• •O.01 21•.11 61.70 7 5d 13 _|13.4 -30.03
|525,8• -7.4• 1t•.D7 277.10 34.33 4 Z7 d7 2923.9 -11.83
DIFF[•[NTIAL COiIII[CTION•
TI_ t.•ll2 TRA 3.|S_ T¢3-1.•_74 BNJ .130t
ROE .41011RRA .0178 RC5 .0571 PAU .0170•
FD! 1.447• PRA 2.•••• FC3 -._•72 Blip 1284•




4GT •T|i.l IM il?,l Sl| |D4.!
RRT ._4_ RIRF ._1t2 RTF .9447
4772.1 R2| .0059 R15 ._Sa7








5T 58•2.D _R 433.4 83 1111.3
CRT .4754 CRS -,•419 CST -.S•II
LSA 3488,4 NSA _31.3 SSA 12.3
£L1 3Z86.3 ELI 218.4 ALF _O1
390
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69p
LAUNCH 0ATE 0EC 17 1168 FLIGHT TINE 70.00 ARRIVAL CATE FE6 25 ]969
I_LIOC£NTRIC CONIC
RL 147.2| LAL .00 LOL 85.12 VL
RP 107.48 LAP 2.71 LOP 129.47 VP
RC 71.328 GL 4.35 GP .68 ?AL
PLANETOCENTRIC CONIC
C3 214.546 V_ 24.985
LNCH AZNTH LNCH TIME
gO.O0 5 14 19
90.00 20 17 6
100.00 6 41 45
JO0.O0 El 32 2!
]lO.O0 8 3 45
ll0.O0 _ 26 50
01FFERENTIALCCR_CTIONS
TOE -.7132 TRA-1.8094 TC3 -.1133 8AU .343b
R0£-!.0621RRA .4707 RC3 -,0163 FAU ,01263
FOE .3564 FRA .6772 re3 -.0487 8SP 2'?32
13DE 1.2793 i_A 1.8697 Be3 .1145 _P -'61
01STANCE I37.036
17.896 GAL 20.3! AZL 86.12 HCA 44.41 5144 89.50 EEC .69725 INC 3.880] V! 30.265
31.414 GAP -42.97 AZP 87.23 TAL 170.45 TAP 214.86 RCA 27.10 APO 151.9] V2 35.259
64.88 ZAP 29.84 ET5 180.78 2AE 139.61ETE 189.57 ZAC 74.29 ETC 164.99 CLP 29.8]
0LA 11.96 RAL 17.09 RAO 6571.3 V[L 18.597 PTH 3.05 VHP 24.676 OPA -10.55 RAP 341.95 ECC 4.6955
L-| TINE INJ LAT IN] LONG IN] RT AS( IN] AI'NTH IN] TIME PO CST TIN IN] 2 L4T |NJ 2 LONG
3131.16 -26.93 105.88 283.44 80.89 6 6 30 2531.2 -27.91 97.35
5013.9O 23.01 L:_ZO.32 272.26 73.02 21 40 40 4413.9 20.47 212.77
2849.17 -28.63 65,44 283.74 81.01 7 29 14 2249.2 -29.57 76.77
4771.12 24.65 202.11 271.70 72.54 22 51 52 4171.1 22.03 194.30
2592.55 -33.18 66.78 284.57 61.26 8 46 58 1992.6 -34.D3 57.65
4600.50 29.04 187.56 270.09 71.11 23 43 30 4000.5 26.18 179.54
MID-COURSE EXECUTION ACCURACY CRSIT OETERNINATION ACCURACY
S_T 850.6 _ 448,5 SG3 28.6 ST 345.7 SR 409.8 SS 336.4
RRT -.0070 R_ r .0037 RTF -.6347 CRT .6992 CRS .7879 CST .9895
944.0 R23 ,0026 R13 .6347 LSA 591.5 HSA 224.7 SSA 13.8
SGJ 83(3.6 SG2 448.5 THA 179.69 ELl 495.7 EL2 204.3 ALF 51.87
LAUNCH OAT[ _EC 17 1968 FLIGHT TINE 72.00 ARRIVAL DATE FED 27 1969
HELI(XENTRIC CCNIC
RL 147.21LAL .00
RP 107.48 LAP 2.83
RC 69.241GL 4.69
PLANETOCENTRIC CONIC
C3 204.446 VHL 14,298
LN(J4 A2'NTH LN(J4 TINE
9O.00 5 11 43
9O.OO 2O 27 3_
tOO.DO 6 39 3_
1/30.00 21 42 24
IJO.OO 8 2 42
110.OO 22 35 50
OIFFEMENTIAL CCRRECTICN$
TOE -.7142 TRA-1.8177 TC3 -.1203 8AU .3325
_OE-J.02_ RRA .4480 Re3 o.0184 FAU .01278
FOE .3705 FRA .7019 re3 -.054J _ 2354
gOE J.2497 _RA 1.8721 8(3 ,1217 FSP -67
DISTANCE 142.902
LOL 85.12 VL 18.597 GAL 19.43 AZL 86.18 HCA 47.66 S_4A
LOP 132.72 VP 3J.819 GAP -40._ ATP 87.42 TAL 169.65 TAP
GP ,70 ZAL 63.70 ZAP 28.31 £TS 180.99 2AE 140.20 ETE
91.07 ECC .66973 INC 3.8237 VI 30.265
217.31RCA 30.08 APO 152.O7 V2 35.259
lgO,12 ?A( 75.94 ETC 165.19 CLP 28.30
OLA 12.74 RAL 18.09 RA0 6571.1 VIEL 18.049 PTH 3.01VHP 23.708 OP4 -9.89 R4P 343.56 ECC 4.3647
L-I TIME IN] LAT IN] _ IN] RT AS( IN] A2"MT_ IN] TINE PO CST TIN IN] 2 LAT IN] 2 LONG
3143.45 -26.79 106.75 283.71 80.47 6 4 6 2543.4 -27.83 98.24
4973.75 22.19 217.86 272.08 71.94 21 50 32 4373.8 19.51 210.21
2859.9O -28.51 86,L_Z 284.04 b0.61 7 27 18 2259.9 -29.51 77.56
4732.53 23.84 199.53 271.48 71.41 23 I 17 4132.5 21.08 191.82
25_9,_J -33.11 67.35 184.gO 80.95 8 46 2 2000.0 -34.00 58,23
4565,21 28.23 185.12 269,77 69.88 23 51 55 3965.2 25.23 177.24
MID-COURSE EXECUTION ACCURACY ORBIT DETEI_4INATION ACCURACY
SGT 870.5 _ 433.3 SG3 31.1 ST 363.6 SR 414.6 SS 352,1
RRT -.OO44 RRr .0014 RIT -.6_39 CRT .6982 CR5 .7889 CST .9892
SGB 9_l.fl R_3 .0026 R13 .6539 LSA 612.0 NSA 230,9 SSA 14.0
:_GI 870.5 _G2 4_3.3 THA 179.82 ELI 509.1 EL2 212.0 ALF 50.34
L4UNCH DATE 0EC ]7 1968 FLIGHT TINE 74.00 ARRIVAL DATE HAR l 1969
HI[L[OCENTRIC CONIC 01ST4NCE 148.866
RL 147.21LAL ,DO LOL 85.12 VL 19.253 GAL 18.59 AZL 86.23 HCA 50.91 SHA 92.65 £CC .64271 INC ].7729 V] 30,265
RP 107.48 LAP 2.93 LOP 135.97 VP 32.2136 GAP -39.09 47P 87.62 TAL ]68.86 TAP 219.76 RCA 33.10 APO 152.20 V2 35.258
RC 67.184 GL 5.05 GP .73 ZAL 62.58 ZAP 26.80 ETS 181.23 ZAE ]40.70 ETE 19(].72 2AC 77.62 ETC 165.38 CLP _6.79
PLANETOCENTRIC CONIC
C3 186.244 VHL 13.647 0LA 13.50 RAL 19.03 RAO 6571.0 V_L 17.538 PTH 2.97 VHP 2_.775 _PA -9.2! RAP 345.18 ECC 4.065|
LNCH AZNTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ ]NJ A2'NTH INJ TIME P_ CST TIM INJ 2 L4T INJ _ LONG
9O.00 3 8 54 3154.93 -26.66 107.57 283.87 80,08 6 1 28 2554.9 -27.76 99.07
9O.OO 20 37 59 4933.02 21,30 215.213 271.84 70.89 22 0 12 4333.0 18.50 207.63
1(30.00 6 37 18 2869.79 -28.40 86.93 284.21 80.25 7 25 8 2269.8 -29.45 78.29
1OO.00 21 52 15 4693.39 22.97 196.95 271.21 70.32 23 10 28 4093.4 2O.D8 189.35
JlO,OO 8 1 27 2606.52 -33.03 67,85 285.11 80.67 8 44 53 2O06.5 -33.97 58.73
110.OO 22 44 _ 4529.42 27._7 182.70 269.39 68.67 24 O 6 3929.4 24.22 ]74.94
OIFFER1ENTIAL CCRIR1ECTICN5 HID-COURSE EXECUTION 4CCURACY CR_IT DETERNIN_TION ACCURACY
TOE -.7154 TRA-1.8234 TC3 -.1272 8_J .3207 SGT 912.0 SGR 457.4 SG3 33.6 ST ]82.4 SR 418.8 $5 368.2
ROE -.9889 RRA .4233 RC3 -.0205 FAU .01_96 RRT -.0013 RRF -.0014 RTF -.6725 CRT .6974 CRS .79OO CST ,9889
FOE .3849 FRA .7269 rE3 -.D602 8SP 2484 _ 1020.3 R_3 .0026 R13 .6725 LSA 633.2 HSA 236.7 SSA 14.2
BOE I .22O6 _A 1.8743 _C3 .|288 FSP -73 ._1 912.0 SG2 4fl7.4 THA 179.95 ELl 522.9 EL2 219.5 ALF 48,72
LAUNCH _ATE DEC 17 1968 FLIGHT TINE 76.00 ARRIVAL OATE HAR 3 1969
HEL IOCENTR"JC CONIC
RL 147.21 LAL .DO
RP 107.48 LAP 3.02
RC 65.139 GL 5.42
PLANE TOCENTRIC CONIC
C3 169.742 _ 13.029
LNCH A214TH LNCH TIME
90,00 5 5 50
90.OO _O 48 8
JO0.OO 6 34 45
IOO.OO 22 I 53
110.00 7 59 _9
]10.00 22 33 9
OIFFEMENTIAL CORK_C T IONS
TOE-.7154 TRA-I.830_
R0_ -.9525 RRA .4027
rOE .3997 FRA .7522
OOE |. J 913 _RA 1.8746
DISTANCE 154.920
LOt. 85.12 VL 19.867 GAL 17.77 AZL 86.27 NCA
LOP 139.22 VP 32.575 GAP -37.30 42_ 87.82 TAL
GP .73 Z_L 61.32 Z_P 25.31 ETS 181.48 Z_.
54.16 SMA 94.23 ECC .61629 IN(: 3.7266 Vl 30.265
J68.08 TAP 222.24 RC_ 36.16 APO 152.31 V2 35.257
141.3_ ETE 191.35 ZAC 79.32 ETC 16_.55 CLP 25.30
OLA 14.24 RAL 19.92 RAD 6570.8 VIEL 17.061PTH 2.93 VHP 21.875 DPA -8.52 R_P 346.81 ECC 3.7935
L-I TINE INJ LAT IN] LONG |NJ RT AS( IN] A2147H IN] TIME PC) CST TIM IN] 2 LAT IN] 2 LONG
3165.64 -_6.53 108.32 283.90 79.72 5 58 35 2565.6 -27.68 99.85
4891.65 20.36 212.54 271.55 69.88 22 9 39 4291,6 ]7.43 2O5.08
2878.83 -28.29 87.59 284.26 79.93 7 22 44 2278.9 -29.39 78.95
4633.67 22.03 194.37 270.88 69.27 23 19 27 4053.7 19.02 186.88
2612.17 -32.97 68.28 285.20 80.42 8 43 31 2012.2 -33.94 59.]7
4493.12 26.45 JBO._ L_8._N_ 67.51 24 8 2 3893.1 23.17 172.65
NIO-_ EXECUTION ACCURACY CRIE_IT DETERNIN_TION ACCURACY
TO3 -.1336 6)JJ .3075 _GT 954,0 SC.R 460.9 SG3 36.5 ST 401.5 SR 422.5 SS 384.6
Re3 -.0"2_8 FAU .013|6 RRT .0017 RRIr -.0045 R1T -.6g05 CRT .6966 CRS .791| CST .9885
FC3 -.O67! 88P _654 _ 1059.5 i_3 -.DO30 R13 -.6905 LSA 654.8 NSA 242.1 5SA 14.4
8C3 .1355 FSP -81 S_I 954.0 SG_ 460.9 THA .06 ELl 536.9 EL2 226.7 ALF 47.09
391
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
LAUNCH OATE DEC 17 1968 FLIGHT T|NE 78.00 ARRIVAL 0ATE MAR 5 J969
PEL IOCENTRZE CONIC
RL 147.21 LAL .00 LOt. 85,12 VL
RP 107.49 LAP 3.10 LOP |42.47 VP
RE 63.173 GL. 5.79 GP .78 ?AL
DISTANCE 161.059
20.441 GAL 17.00 AZL 66.32 PiCA 57.40 SHA 95.8! ECC .59053 INC 3.6#39 Vl 30.165
32.925 GAP o35.r_ AZP 68.01 TAL 167.33 TAP 284.73 RC4 39.23 APO 152.38 VZ 35.Z54
60,52 ZAP 23.84 ETS 181,76 7AE 142,04 ETE 192.03 ZAC 8! .03 £TC 165.72 (LP 23._13
PLANE TOCENTRI C CONIC
(:3 154.767 VHL 12,441 DLA 14.98 RAL 20.75 RA0 6570.7 VEL 16.616 PTH
LNCH 47FITH LNCH TIN? L-I TIN? |NJ LAT INJ LONG INJ RT ASC INJ A_PNTH INJ TII_
20.00 5 2 31 3175.63 -26.4! 109.03 283.82 79.39 5 55 17
90.00 20 58 6 4849,62 19.35 209.87 271.213 68.91 22 18 55
100.00 6 31 58 2887.14 -2B.19 _.18 284.19 79,63 7 20 6
100.00 22 1! 20 4613.34 21.04 191.79 270.49 68.26 23 28 13
110.00 7 58 19 2616.96 -32.92 68.64 285.17 _0.21 8 41 56
110.OO 23 I 28 4456.28 25.47 177.86 268.48 66.39 24 15 44
0ZIrFERENTIAL CORRECTIONS N10o_ _XECUTION A(CURACY
TOE -,7155 TRA-J.835| TC3 -.1397 8AU .2937 `%T 997.4 `%R 463,6 `%3 39.5
ROE -.9163 RRA .3_02 RC3 -.0253 FAU .01340 I_T .0051 _ -.0080 RTF -.7079
FOE .4150 FRA .7779 rE3-.0750 8SP 2842 5G8 1099.9 I_3 -.0034 R13 °.7079
BOE 1.1625 BRA I .8741 8(3 .1419 FSP -89 SGI 997.4 .T,G2 463.6 THA .17





20.917 GAL 16.2_ AS'L 815.36 HCA
33.2_ GAP -33._ AZP 88.21 7AL
59.58 ZAP 22.38 ETS 182.06 Z/_
PEL ZOCENTRI( CONIC
RL 147.21 LAL .00
RP 107.50 LAP 3,18
R( 61.231 GL 6.19
PLANE TOC¢'NTR | C CONIC
C3 141.169 VHL, 11.881
LNC_ ATNTH LNCH TIE
90.00 4 58 56
90.00 21 7 54
1_,00 6 28 56
100.00 22 20 35
110.00 7 56 26
110.00 23 9 34
OLA 15.70 RAC
L-I T!ME INJ LAT
3184.95 -L_. 29
4806.89 18.28




Z.89 VHP 21,006 DPA -7.80 RAP 348.45 ECC 3.5471








ST 421.4 SR 425.5 S$ 401.5
CRT ,6960 CR5 .7925 CST ,9882
LSA 677,2 NSA 247.1SSA 14.6
ELI 551,5 EL2 233.4 ALF 45.40
ARRIVAL DATE NAR 7 1969
0IFFERENTIAL CORRECTIONS
TOE -,7183 TRA-1.8410 T(3 -.146| BAU .2808
ROE -.8802 RRA .3579 Re3 -.0280 FAU .01365
FOE .4312 FRA .8044 FC3 -.0837 8SP 2973
I_)E 1.1361BR4 1.8755 8C3 .1488 FSP -98
60.65 5M4 97.37 £CC .56550 !NC 3.6443 Vl 30.765
166.60 TAP 227.24 RCA 42.31 APO 152,43 VZ 35.?51
142.89 ETE I_2.77 Z_C 82.75 ETC 165.86 CLP 22.37
21._3 R_O 65/_.5 VlEL 16.202 PTH 2,84 VHP 20.166 OPA -7.0_ RAP 350.10 ECC 3.3233
[NJ _ |NJ RT ASC JNJ A2'NTH _NJ 711,_ PO CST TIM INJ 2 LAT INJ 2 LONG
IO_.(H) _83.6_ 79.08 5 52 1 2585.0 -27.53 I01.Z4
207.19 _70.80 67,99 _2 28 1 42136,9 15.14 199.92
8g.72 L184.00 79.36 7 J7 11 2294.7 -29.28 80.12
189._0 270.06 67.30 23 36 47 3972.4 16.74 181.92
68.94 _.01 80.04 8 40 7 2020.9 -33._9 59,8_
175.46 _7.93 65.31 24 23 13 3818,9 20.89 168.10
N_O-CXXIRE EXlECUT!_N ACCURACY ORBIT OEYERNINATIC_I ACCURACY
`%T 1044.5 _ 465.6 S_3 42.8 ST 443.4 SR 427.9 SS 419.2
IRRT ,0{_J_ _ -,0122 RTF -.724_ CRT .6966 CRS ,794| CST .9880
1143.6 1_3 -.0033 RI3 -,7243 LSA 701.4 MSA 251.5 SSA 14.8
SGJ 1044.5 S_2 465.5 THA .31 ELI 567._" EL2 239.8 ALF 43.53
LAUNCH OATE 0EC 17 1968
HELIOCENTRIC CONIC
RL 147.21 L_L .00
RP 107,51 LAP 3.24
RC 59.358 GL 6.59
PL4N[_O_NTR|C CONIC
C3 128.812 VHL 11.350
LNCH ATNTH LNCH TIM_
90.00 4 55 4
90.00 21 17 32
100,00 6 25 39
100.00 _2 29 _9
110.O0 7 54 20
110.00 23 17 28
FLIGHT TINE 8_.00 _RRIV4L O_TE HAR 9 1969
0IST4NCE 173.567
LOt. 85.1_ VL 21.479 G*L 15.53 47L 86.39 HCA 63.90 S_4J 98.91 ECC .54125 TNC 3,6070 Vl 30.265
LOP J48.98 VP 33.573 GAP -32.43 AZP 88.41 TAL 165.89 T4P 229.78 RC_ 45.38 APO 152.45 V2 35.248
GP .84 ZAL 58.69 ZAP 20,94 ETS 182,40 ZAE |43.86 ET[ 193,57 74( 84.49 ETC 166,00 (LP E0.92
CL4 16.47 RAL








70E -.7193 TRA-1.8434 TC3 -,1515 8AU ._r_3
ROE -.8445 RRA .3359 RC3 -.0308 FAU ,01394
r0E .4479 FRA .8313 FC3-.0937 8SP 3i63
_0£ 1.1094 I_RA 1.87_ 8C3 ,1546 FSP -108
L_UNCH O_TE OEC 17 1968
22.26 R_0 65?0.4 V'_L 15.616 PTH 2,80 VHP 19.355 OP_ -6,33 R4P 351.75 ECC 3,1199
INJ LONG INJ RT AS_ INJ _Z14TH INJ T|I_ PO C$T TIN INJ 2 LAT INJ 2 LONG
110,30 283.30 78.79 5 48 18 2593.7 -27.46 101.87
204.50 270,34 67.12 22 36 56 4163.4 13.91 197.33
89,2_ 283.70 79.11 7 14 0 2301.6 -29,23 80.62
186.62 269.57 66.38 23 45 10 3930.6 15.52 179.43
69,18 284.74 79.90 8 38 4 2024.1 -33.88 60.10
173.06 267.37 64.27 24 30 28 3781.0 19.67 165.83
MI0-COURSI_ E_CUTI_ ACCURACY ORBIT 0ETERI41NATION _CEUR_C_
`%T 10_1.5 S_ 466.8 ,%3 46,4 ST 465.5 SR 429.6 SS 437.4
RRT .0144 RRF" -.0168 R1T -.7401 CRT .6971CR$ .7959 CST .9877
S_ 1187,1 _3 -.0037 R13 -.7401 LSA 726.0 NS_ 255.4 SSA 14.9
,%1 1091,5 ,%2 466.7 THA .43 ELI 583.9 EL2 245.6 _LF 41 .7?
FLIC_T TII4E 84.00 _RRIV4L 0ATE HAR 11 1969
hELIOCENTRIC CONIC 01STANCE 179.924
RL 147,21 L_L .{30 LOL 85.12 VL 21.949 GAL 14.83 AZL 86.43 PiCA
RP 107.52 LAP 3.29 LOP 152.23 V_ 33.871 GAP -30.95 A$'P 88.61 TAL
RC 57.501 GL 7.00 GP ,87 ZAL 57.87 ZAP 19.51ETS 182.78 7_E
PLANIETOCENTRIC CONIC
C3 117.579 Vl-tL. 10.843 0LA 1.7.12 RAL 22.93 RAO 65"/_._ V_L 15,457 PTH 2.76 VHP 18,570 OPA
LNCH AZNTH LNCH TIME L-I TII4E INJ LAT INJ _ INJ RT ASC INJ A;_4TH INJ TINE
90.00 4 _3 55 32Oi ,86 -26,07 110.87 282.86 78.53 5 44 16
90.00 21 27 2 4719.24 15.96 201.80 269.84 r_._O _2 45 41
100,00 6 22 3 2907.84 -27,93 89.66 283.28 78.89 7 10 33
1OO.00 22 38 33 4488.49 17.70 184.03 269.03 65.51 23 53 21
1t0.00 7 51 59 2626.56 -32.B0 69._ ?.84.34 79,80 8 35 46
110.00 23 25 8 4342,93 L_2,17 170.68 264L75 63,29 24 37 31
OIrrERIENTIAL CO_I_CTICN_ NI0-COUR_ EXECUTION ACCURAC_
TOE -.7207 TRA-I.8445 TC3 -,1563 8AU .2514 ,%T 1140.2 _ 487.3 ,%3 _0._
ROE o.8092 RRA .3143 RC3 -.0338 FAU .01427 K_T .01_ RRF -.O_ RTI r -.7554
_0E .4655 rRA ,8_9 FC3 -.1051 8_ ° 3363 _ 1232.2 _3 -.0041 R13 -.7554
80E 1.0836 _RA 1.8711 8C3 .1600 FSP o119 _1 1140.2 ,%2 467.2 THA .55
67,14 _I_ 100.44 ?CO .51780 INC 3.5719 VJ 30,765
165,L_0 TAP 232,35 RCA 48.43 _PO 152.45 V2 35.243
144.96 ETE 194.45 7_C 86.24 ETC 166.17 CLP 19,49
-5.58 R4P 353,41 ?CO 2.9351








ST 488.6 SR 4_,7 55 456.2
CRT .69R0 CR5 .7979 Cs7 .9875
LSA 751.8 MSA 258.7 SSA 15.1
ELl 601.2 EL2 250,7 _LF 39,87
592
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH DATE 0EC 17 |_8 FLIGHT TIE 86.00 ARRIVAL DATE MAR ]3 1969
HELIOCENTRIC C_qlI C
RL liT.Z1 LAL .00
Re' 107.54 LaP 3.33
RE 55.726 GL 7.43
PLANE T(XENTRIC CONIC
C3 107.364 VHL 10.362
Lhl(.H AZMTH LNCH TIME
90.00 4 46 26
90.00 21 36 24
1OO.00 6 IB 14
1(30.00 _Z 47 17
110.00 7 49 24
]JD.D0 23 32 37
DIFFERENTIAL CCRI_IEC T IONS
TeE -.7224 TRA-J.B442 TC3 -.1604 BAU ._363
ROE -.7743 RRA .29]0 RC3 -.0369 FAU .01464
FDE .4840 FRA .B87_ FC3 -.118! e._° 3567
BCE ! .0590 BRA J .8674 BC3 .J646 F.T,P -13J
OI STANCE !66.342
LCL 85.12 VL 22.389 GAL I4.16 4ZL 66.46 HC4
LOP |55.48 VP 34.152 GAP -29.53 4ZP 68.B1 7AL
GP .9l ZAL 57.]I ZAP J8.O9 ETS J@3.21/ZAE
70.39 SMA JC]!.95 ECC .49518 INC 3.5363 V! 30.265
164.55 raP 234.94 RCA 5].46 APO |52.43 v2 35.238
146.19 ET£ 195.42 ZAC 68.00 ETC 166.22 CLP 18.07
DLA 17.81 RAI.. 23.54 RAD 6570.1 VEL J5.123 PTH _.72 VHP 17.81! DPA -4.81 RAP 355.07 ECC 2.7669
L-I TINE IN! LAT IN! LONG IN! RT ASC IN! A_TH IN! TINE _ C$T TIM IN! 2 LAT IN! Z LONG
3209.39 -25,96 1|1.42 282.31 78._7 _ 39 5'5 2609.6 -_7.32 103.01
4674.29 14.7_ 199.09 269.29 65.53 22 54 18 4074.3 1].29 ]92.09
2913.55 -27.85 90.07 282.75 78.69 7 6 48 2313.6 -29.|3 81.50
4445,56 16.47 IBJ .43 268.43 64.69 24 J 23 _43.6 12.92 !74.43
2628.33 -32.78 69.50 263.64 79.72 6 33 12 2028.3 "33.85 60.43
4303.55 20.96 168.30 266.09 62.35 24 44 20 370_.5 !7.09 161.31
MIC-CCLM.T_ EXECUTICN ACCURACY ORBIT DETER_AINATICN ACCURACY
SGT 1190.5 S_ 467.0 ._3 54.4 .ST 512.8 SR 43!.2 55 475.8
RRT .0_56 RRF -.0"278 RTF -,7699 CRT .6993 CRS ._03 CST .9873
1278.8 R_3 -.0046 RJ3 -.7699 LSA 778.9 MSA 261.4 SS4 15.2
,_GJ J190.6 ,_2 4_.B THA ._ ELJ 619.5 £L2 253.J ALF 3#.D1
LAUNCH DATE DEC !7 1968 FLIGHT TINE 88.00 ARRIVAL DATE MAR !§ 1969
HELIOCENTRIC CONIC
RL 147.Z! LAL .D0
RP 107.56 LAP 3.36
RC 54.O_1 GL 7.87
PLANE TOCENTR IC CONIC
C3 98.075 VHL 9.903
LNOA AZMTH LNCH TIME
90.00 4 4! 37
90,00 Zl 45 39
JO0,DO 6 14 5
JO0.O0 22 55 52
l lO.O0 7 46 33
!!0.00 :33 39 53
DISTAI_E 192.816
LCL 85.12 VL L_'Z.eO0 GAL 13.52 AZL 86.49 HEA 73.63 SMA 103.42 ECC .A734_ IN(: 3.506! V] 30.265
LOP 158.72 VP _4.4J7 GAP -_.17 AZP 89.0! TAL 163.93 TAP 237.56 RCA 54,46 APO |5_.38 VZ 35.232
GP .95 ZAL 56.41 ZAP |6,6e ET5 |83.7l ZAE 147.56 ET£ J9_.30 ?AC 89.76 ETC 166.31 CLP 16,65
DLA |e.49 RAL 2A.09 RA0 6569.9 VEL 14.613 PTH 2.66 VHP J7.077 OPA -4.03 RAP 356.73 ECC 2.614!
L-I TINE IN! LAT IN! LONG iN! RT AS_. IN! A2"MTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG
3216.98 -25.66 111,93 28J.65 78.04 5 35 14 26!7.0 -27.25 J05,54
46_e.56 13,4! 196.37 _68.70 64.82 23 2 47 4026.6 9.90 169.44
2918.80 -27.7# _D.4_ _2.JO 76.30 7 2 44 231_._ -29.D9 BJ.BB
440|.99 |3.J8 178.84 167.82 63.94 _4 9 J4 _k802.0 1J.55 171 .92
_629.48 -32.77 69.58 283._ 79.67 8 30 _3 2029.5 °33.84 60,51
4264.07 19.69 165.g4 _65.38 61.48 24 50 57 _664.| 15.73 159.06
O_B|7 OET£Rt_INATION ACCURACY
ST 539.3 SR 431.0 SS 496.6
CRT .70_3 CRS .6030 CST .9873
LSA _08.7 M54 263.3 SS4 15.4
_L| 640.3 EL2 _58.5 4Lt 36.06
DIFFERENTIAL CCRRECTION5
TOE -.7272 TRA-I.e451 TO3 -.1647 BAU .L_'_'_
ROE -.7399 RRA .2721 RC3 -.0402 rAU .01504
FOE .5041FRA .9170 FC3 o,1327 B._ 37|3
BOE !.0374 eRA 1.8651 BC3 .1695 r._ o -143
MIO-COL_S[ E_CUTION ACCURACY
S6T 1245.1S.GR A66.0 S_3 59.0
"ART .0332 RR_ -.0347 RTr o.763_
J329.4 R_3 -.0045 R]3 -.7834
$_l f245.2 .S_2 465.? TH4 .P3
LAUNCH DATE DEC |7 !968 FL/GHT TIP4_ 90.00 _RRIVAL DATE MAR J7 !969
HELIC_ENTRIC CONIC
RL 147.Z1 LAL .00 LOL e5.12 VL
RP 107.58 LAP 3.38 LOP 161.97 VP
RE 5_.393 GL 8.32 GP |.DO ZAL
PLANE TOCENTRIC CONIC
C3 89.623 VHL 9.467
LNCH 4ZHTH LN_H TIM[ INJ LAT
9_.OO 4 36 27 -25.76
90.00 ?| 34 47 12,D4
_00.00 6 9 37 -27.72
100.00 23 4 iB 13.84
]I0.00 7 43 28 -32.76
liD.DO Z3 46 57 18.37
DIFFERENTIAL CORRECTIONS
TDE -.7_K3| TRA-|.8419 TC3 -.|669 BAU .2067
ROE -.706| RRA .2516 RC3 -.0436 FAU .01549
FOE ._31 FRA .9473 FC3 -.1496 B._P _J18
BOE ].0157 BRA 1.859] BE3 .1725 FSP -157
DISTANCE !99,340
23.|84 GAL |2.90 A?L 86.53 HC4 76.87 ,91A 104.87 ECC .45253 INC 3.A750 v] 30.?65
34.666 GAP -26.87 AZP 89._| T4L |63.34 TAP 240._1 RC4 57.4| 4PO ]52.32 V2 35.2?6
55.78 ZAP 15.28 ET5 1_4.29 2AE J49.0_ ETE J97.7J ZAC 9J.53 ETC 166.38 CLP J5.24
OLA J9.16 RAL 24.59 RAO 6369.8 VEL 14.525 PTH 2.64 VHP ]6.367 0P4 -3.24 RAP 358.39 ECC 2,4750
L-I TIM[ IN! LONG IN! RT A,_ IN! 4ZHTH IN! TIHE PO CST TIM IN! 2 LAT IN! 2 LONG
3224.|| 112.43 _80.69 77.Bl 5 _0 |J _624.| -27,18 104.05
4562.J0 J93.64 266,06 64.18 23 JJ 9 3962,J 6,47 J86.78
2923.66 90,79 281,35 78.33 6 58 21 2323.7 -29.04 82.24
4357.77 176.24 267.15 63.24 24 16 56 3757.8 |0.|4 169.40
2630.07 69.63 262.49 79.64 6 _7 I_ 20_0.| -3_.84 60.56
4224.|3 |63.59 264.64 60.66 _4 57 2| 36_4.1 14.33 |56.8J
MI0-COURSE EXECUTION ACCURACY ORBIT OETER_AINATION ACCURACY
5_T 1299,2 SCA_ 464.2 SG3 64.1 ST 566.3 SR 430.| SS 518.1
RRT .0409 RR_ -.0423 RTF -.7965 CRT .7051 CRS .8059 CST .9872
S_ 1379.6 R_3 -.0049 R13 -.7965 LSA _39,0 MSA 264.5 SSA 15.5
•_l 1299.3 SG2 463.7 THA .96 ELI 66|.4 EL2 261.! ALF 34.22
4.AL_._H 04TE DEC 17 1968 FLIGHT TIME 9"_.DO AR'_IVAL DATE MAR ]9 !969
P_LI(XENTRIC CONIC
R1.. 147.21LAL .00
RP 107.60 LAP 3.39
RC _O.eSZ GL 8.76
PLANETOCENTR1C CONIC
C3 81.9_0 _ 9.05E
LNO4 A_dTH LN_H TIM[
gO.O0 4 30 55
100.00 6 4 5(]
IOO.00 _3 ]2 36
110.(30 7 40 6
I10.00 23 53 49
DIFFEI_.NTIAL CC_R'_CTION5
TOE -.7332 TRA-J ._36_ TC3 ".1678 _AU ,l'_Og
ROE -.6730 RRA .2317 RC3 -.047_ FAU .01600
FOE .3476 FRA .97_ re3 -.J691 BSP 4135
BOE .995_ BRA 1.6515 6C3 .1743 FSP -173
OI$TAN(.E ,_D5.909
LOL 85.12 VL 23.543 GIL 12.31 A2'L 86.56 PICA _0.|1 ,_AA H36.27 ECC ,43250 INC 3.4446 V! 30._63
LOP 165.22 VP 34.900 GAP -25.6_ A2'P 89.4! TAL 162.78 T4P 242.89 RCA 60.31AP_ 152.24 V2 35.219
GP 1.05 ZAL 55.213 tAP 13o_ ET$ leA.g8 Z_£ 150.74 ET£ 199.09 ZAC 93.29 £TC 166.43 CLP 13.84
DLA 19.62 RAL 25.03 RA0 6569.6 VEL 14,25e PTH 2.60 VHP 15,6_0 DP4 -2.45 RAP .05 ECC _.3485
L-] TINE IN! I_T IN! LONG |NJ RT A_C JNJ A2NTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG
3_31.10 -25.65 |12.9"_ _0.01 77.58 5 _4 46 2631 .| -27.!l 104.55
4334.83 J0.63 l_0.89 _67.39 63.60 _3 19 _5 3934.9 7.00 184.09
29"48.23 -17.65 91:1_ _.49 78,17 6 53 38 2328._ -29.00 82.57
4312.95 1_.45 17_.63 LP_.44 6_.60 24 24 29 3713.0 6.68 !66.87
2630.16 -32.76 69.64 L_J.65 79.64 8 _3 57 _30.2 -33.84 60.57
4183.78 ]7.01 161._5 _I_3,85 59.89 25 3 33 3583.8 12.88 !54.58
NIo-r,_ EXECUTION ACCURACY CR_IT DETERMINATION ACCURACY
S(,T 13_4.6 _ 461.6 S(,3 69.5 ST 594.1 SR 428.5 5S 540.6
RRT .0495 _ -.OfW37 RTF -.8069 CRT .7083 CRS .6092 CST .9871
1431.1 _3 -.DO_4 R13 -.809(J LSA 870.8 MSA 265.0 SS4 15.6
_.11 1354.9 S_2 460.9 TH4 |.09 ELI 683.7 EL2 262.8 ALF 32.43
593
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-693
LAUNCH 0ATE QEC 17 196_ FLIGHT TIME 94 .(]0 ARRIVAL OATE MAR 21 1969
HCLI(X[NTRI( CONIC CISTANC£ Z17.519
RL 147.21 LAL .(30 LOL 85.12 VL 23,879 GAL 11.73 AZL 86.59 H(A 83.35 ,_A I07.65 £CC .41334
RP 107.62 LAP 3.39 LOP 168.47 VP 35.120 GAP -24.41AZP 89.60 TAL J62.26 TAP 245.61 REX 63.15
RC 49.405 GL 9.26 GP I.I0 ZAL 54.69 ZAP 12.48 ETS 185.8} ZAE 152.54 £TE 200.68 ZAC 95.06
PLANETO_ENTRI( CONIC
C3 74.952 VHL 8,657 0LA 20.47 RAL 25.41RA0 6569.5 V£L 14.0]1 PTH 2,56 VHP |5.015 OPA -|,64
LN_ AZMTH LNCH TIME L-I TIME IN! LAT
gO.00 4 24 59 32_.06 -25.55
gO.O0 22 12 49 4486.86 9.16
100.00 S 59 43 2932.60 -27.59
100.00 23 20 46 4267.55 11.01
1;0,00 7 36 29 2629,84 -32.76
110.(30 0 4 25 4143.08 15,61
DIFFERENTIAL CORRIE(TIONS
TOE -,7370 TRA-!.8303 TC3 -.|67_ 8AU .!752
ROE -.6406 RRA .2123 RC3 -.0_O8 FAU .01656
FOE .5718 FRA 1.0117 F¢3 -.1913 85. ° 4347
8OE .9765 BRA 1.8426 B(3 ,1748 FSP -190
INC 3.4|49 Vl _0.265
APO 152.14 v2 35.211
ETC 166.46 CLP 12.43
RAP 1.70 ECC 2.2335
INJ LONG [NJ RT ASC INJ A2"NTH INJ T[NE PO CST TIM INJ 2 LAT INJ Z LONG
113.40 279.04 77.36 5 I_ _7 2638.1 -27.04 105.05
188.12 266.67 63.09 23 27 36 3886,9 5.48 181.38
91.43 279.54 78.02 6 48 35 2332.6 -28.96 82.89
171.03 265.69 62.03 24 31 54 3667.6 7.19 164.35
69.61 280.72 79.65 8 _ 19 2"029.8 -33.84 60.54
158.93 263.04 59.20 ! 13 28 3543.1 11.41 152.35
MIO-COURSEEXE(UTION ACCURACY ORBIT 0ETERMINAYJON ACCUR4CY
_T 1411.9 5(_R 458.? ,T_3 75,5 ST 623.2 SR 426.3 SS 564.4
RRT ,0593 RRF -.0603 RTF -.8L_07 CRT .7126 CRS .8128 CS_ .987!
S(_ 1484.4 R'_3 -.0059 R|3 -.8208 LSA 904.7 MSA 264.7 SSA 15.7
_1 1412.2 SG2 457.3 THA 1.23 EL1 707.7 EL2 263.4 ALF 30.69
LAUNC_ DATE DEC 17 1968 FLIGHT TINE 96.00 ARRIVAL DATE MAR 23 1969
hELIOCENTRI( CONIC
147.2J LAL .00
RP IO7.65 LAP 3.38
RC 48.064 GL 9.74
PLAN[TOC[NTRIC CONIC
C3 6_.597 VHL 8.282
LNCH AT'NTH LNCH TIME
90.O0 4 18 3_
_.00 _ _1 44
100.OO 5 54 14
100.O(3 23 28 49
110.00 7 32 33
II0.O0 0 10 53
OISTANC£ 219.163
LCL 85.12 VL 24,193 GAL ll.19 AZL 86.61H(A 86.59 ,SNA
LOP 171,7| VP _5.3_3 GAP -23._6 AZP 89.80 TAL 161.78 TAP
GP 1.16 iAL 54.23 ZAP iI.09 £TS 186.90 IA[ 154.48 [T[
1(_.9_ £CC .39504 IN(. 3.3856 Vl 30.265
848.37 RCA 65.93 APO 152.03 V2 35.202
20_.54 ZAC 96.82 £TC 166.48 CLP 11.03
OLA 2|.I| RAL _5.74 RAO 65623.3 VIEL 13.782 PTH _.52 VHP 14.372 _PA -.83 RAP 3.34 ECC 2.1289
L-I TIME IN! LAT IN! LONG IN! RT AS_ ZNJ AZNTH IN! T|ME PO (ST TIN IN! 2 LAT IN! _ LONG
3245.14 -E_.44 J|_.89 277.97 77.14 5 12 43 _645.1 -26.96 105.55
443_.J2 7.65 I85.34 265,9"Z 62,65 23 35 42 _38.1 3.92 17g.64
29_.87 -27.53 91.73 278.49 77.87 6 43 II 2336.9 -28.93 83.20
4LP'_1.62 9.54 168.42 Z64.gI 61.54 24 39 11 ]621.6 5.66 161.77
Z629.17 -32.77 69.58 279.69 79.68 8 16 _4 2029._ -33.85 60.49
4102.08 14.16 J56,63 262.19 58.56 I 19 15 3502,1 9.90 150.13
ORBIT DETERMINATION ACCURACY
ST 653.5 SR 4_3.5 SS 589.3
CRT .7174 CRS .8168 CST .9872
LSA 940.2 NSA 263.6 SSA I_._
ELI 732.9 EL2 263.0 ALF 29.02
OIFFERENTIAL _CTIONS NIO-C(XIRSE EXECUTION ACCURACY
TOE -.74J0 TRA-1.8217 TC3 -.1647 BAU .1591 ,%T 143'0.4 5(,R 454.1 SG3 82,0
ROE -.6090 RRA .1934 Re3 -.0544 FAU .Ol719 RRT .0702 RRF -.0710 RTF -.83L_3
FOE .5977 FRA 1.O4_9 FC3 -.2170 BgP 4574 _ I3_8.9 R_3 -.0065 RI3 -,8320
BOE .959! _RA 1.8319 BE3 .1735 FSP -209 ._(,I 1470.7 ,_2 452.8 THA 1.37
LAUNCH OhTE DEC 17 196B FLIGHT TIME 98,00 ARRIVAL DATE
PELIOCENTRIC CONIC 0ISTANC[ 225,837
RL 147.21 LAL .00 LOt. 85.|Z VL 24.485 GAL 10.66 AlL 86.64 H(A 89,83 SMA 110.27 £CC .3776! IN( 3.3565 VI ]0.265
RP 107.68 LAP 3.36 LOP 174.95 VP 35.518 GAP -22.15 AZP 89.99 TAL 161.3_ TAP 251.16 RCA 68.63 APO 151.91 v2 35.i94
_RC 46.839 GL 10_244GP _" 1.2_?AL 53.84 ZAP 9.?0 ET5 188.27 ZAE 156.55 £T£ 2134.76 Z_C 98.57 ETC 166.47 CLP 9.62
PL_NETOCENTR[C CONIC
C3 62.822 VHL 7.926 CLA 21.74 RAL 26.00 RAO 6569.2 VEL 13.571PTH 2.48 VHP |3.750 OPA -.02 RAP 4.98 ECC 2.0339
LN_H AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ_4TH INJ TIME PC) CST TIM JNJ 2 LAT INJ 2 LONG
90.00 4 II 51 3252.46 -25.33 114.40 276.81 76.9! 5 6 4 2652.5 -26.89 106.07
_O.OO 22 30 37 4_88.65 6.09 182.54 265.I4 62.29 23 43 46 3788 ? 2.33 _75.88
1(30.O0 5 48 24 2941.14 -27.47 92.03 277.35 77,72 6 37 25 2341.1 °28.89 83.5_
100.00 23 36 45 4175.20 8.02 165.81 _64.I0 61.1! 24 46 21 3575.2 4.10 159.21
110.00 7 28 25 2628.23 -32.78 69.49 _78,57 79.7_ 8 12 14 2028.2 -33.85 60,42
110.OO O 17 tO 4060.88 12.69 154.35 _61.31 57.99 I 24 50 3460.9 8.37 147.92
MAR 25 1969
OIFFERENTIAL CCRR_CY_-CNS- ---- NIO-O_i._E £_(UTIONACCURACY CRSIT 0£T£RNINATION ACCURACY
TOE -.7458 TRA-1.8115 TC3 -.J604 8AU .J432 _T 1530.6 SC_ 449.2 S(13 89,E ST E85.3 SR 420.0 SS 615.B
R0[ -.5783 RRA .17_O RC3 -.0580 FAU .01789 RR7 .O_E_ _ -.0_3| RTT -.8425 CRT .7230 CRS .821E CST .9873
FOE .6259 FRA 1.0819 FC3 -.2465 8SP 4792 _ J595.1R_3 -.0071RI3 -.8426 LSA 978.0 MSA 26|,8 SSA 15.9
80£ .9437 BRA I .SLY00 8C_ .1705 FSP -230 ._| 1531 .I ,_2 447,5 THA 1.52 EL1 760.0 £L2 261 .6 ALF 27.42
LAUNO-I 0ATE DEC 17 196_ FLIGHT TINE |00.00 ARRIVAL 0ATE MAR 27 J969
H_L IC(£NTRIC CONIC
RL |47.2! LAL .[]1(3
RP 107.71 LAP 3.32
RC 45.742 GL 10.74
PLANETO_F..NTR|C CONIC
C3 57.574 VHL 7._88
LNCH A_TH LNCH TIM[
90.OO 4 4 37
90,O0 L_930
100.00 5 42 12
lO0.00 23 44
110.00 7 23 59
110,00 0 23 14
OISTANC_ 23Z.537
LCL 85,12 VL 24.758 G_L IO,l_ _2'1. 8_.67 H(.A 93.06 SMA IJI.52 ECC .3610!
LOP 178.19 VP 3_.6_7 6AP -21.08 A2'P 90.|8 7AL 160.93 TAP 2_3.99 RCA 71.26
GP 1,30 ZAL 53.51 ZAP 8.31 ETS lgO.J3 Z_E 158.74 ETE 207.47 ZAC IOO.31
OLA L:_.3_ RAL _6.Z| RAO 6_69.O @EL 13.377 PTH 2.44 VHP 13.149 0PA .80
L-I T|I_ INJ LAT XNJ _ INJ RT ASC INJ A214TH INJ TINE PO CST TIM
3L=_0._8 -_.Zl 114.93 27_._6 76.66 4 58 57 _O.2
4358.48 4.49 179.1PZ _4.33 62.01 23 51 48 3738.5
_945.52 -27.41 _.34 276.|Z 77.57 6 31 18 2345.5
4128,37 6.47 163.19 21S3.25 60.75 24 53 24 3528.4
2627.08 -32,B0 69.40 21'7.37 79.77 8 7 46 2027,1
4019,58 _l,19 l_2.10 260.40 57.49 I 30 13 3419.6
OIFFERENTIAL CORRECTIONS NIO-r.OJlffiE £1E_JTION ACCURACY
TOE -.7_09 7RA-!.7994 re3 -,l_ BNJ .!_73 _I_7 1_91.9 _ 443.5 .%3 97.!
RO( -.948_ RRA .1_72 RC3 -.O615 KAU .01866 RRT .O963 _ -.09_7 RTr -.85_
FOE .656fl FRA !.ll_ FC_ -._806 85P _O23 _ 1_92,5 R_3 -.0079 RI3 -,8526
BOE .9298 _RA !,BOf_. _C3 .1653 FSP -253 S_I 1_92._ _2 44J.3 THA 1.66
IN(; 3.3274 VJ 30._65
APO 15J.78 V2 35.184
£TC 166.45 CLP B._O
RAP 6.61 £(C 1.9475








ST 718.2 _ 415.9 SS 643.8
CRT .7293 CRS .8260 CST .9874
LSA 1017.7 MSA 259.2 SSA 16.0
EL1 788.4 EL2 _59.2 ALF 25.90
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RC 44.78Z GL 11.Z6
PLANE TOC[NTR |C CONIC
C3 52.807 _ 7.267
LN(J4 k;eMTH LNCH TII_
90.00 3 56 54
90.00 Z2 48 23
100.00 5 35
100.00 23 52 2O
JI0.O(] 7 J9 18
Jl0.OO 0 Z9 5
OIFFERI[NTIAL COR/q[CTIO_S
TO( -.756_ TRA-I.7853 TO3 -.1440 5AU .|115
RO( -.5197 RRA .1400 RC3 -.06,18 FAU .01952
FOE .6897 FRA 1.1599 re3 -,3200 6SP 525l
.9178 gRA 1.79(]8 6C3 .1579 rSP -279
DISTJf_(E 239.259
LCI. 85.!2 VL 25.013 GAL 9.67 AZL 86.70 HCA 96.30 _4A
LOP' 18|.43 VP 35.864 GAP -EO.04 AZP 90.36 TAL J60,56 TAP
GP |.39 ZAL 33.25 ZAP 6.9? £TS 192.76 ZA£ !61.02 ETE
112.72 ECC .34525 INC 3.2982 Vl 30.265
256.86 RCA 73.80 APO |51,63 V2 35.174
210.85 ?AC !02.04 ETC 166.40 CLP 6.76
0LA 22.96 RAL 26.35 RAO 6568.9 VEL !3.|97 PTH 2.41 VHP 12.567 0Pk 1.63 RkP 8.22 ECC t.869]
L-I TIME IN! LAT ZNJ LONG IN! RT A,_K_ IN! AZMTH |NJ TIN( PO CST TiM !NJ 2 LAT rNJ 2 LONG
3268.45 -25.08 1!5.50 274.23 76.4! 4 51 22 2668.5 -26,71 ]07.21
4287.60 2.86 !76.87 263.50 61.62 23 59 50 3687.6 -.93 170.24
2950.1! -27.34 92.67 274.8! 77.4! 6 24 48 2330.1 "28.80 84.J7
4081.J8 4.89 160.58 262.38 60.47 25 0 2! 3481.2 .92 J54.04
2625.79 -32.8J 69.3J 276.09 79.83 8 3 3 2'025.8 -33.87 60,23
3978.26 9.67 !49.66 239.46 57.05 I 35 24 3378.3 5.26 143.54
NI0-COUR_E EXECUTION ACCURACY GRB!T DETERH!NATION ACCURACY
SGT 1634.3 _;R 437.2 SG3 |05.8 ST 752.4 SR 4!1.3 SS 673.4
RRT .1118 _ -.1121 RTT -.8619 CRT .7365 CRS .8312 EST .9877
lTl|.0 R_3 -.0086 R!3 -.86_ LSA !059.8 MSA 255.9 SSA 16.1
SGI |655.0 SG2 4_4.2 THA 1.82 ELl 8!8.5 EL2 255.8 ALr _4.47
/._UNCH DATE OEC J7 |968 FLI(A.IT TIME !04.00 ARRIVAL DATE NAR 3! J969
HELIC([NTRI{ C_NIC
RL J47.2l LAL .00 L(X. 83.|2 VL
RP 107.77 LAP 3._ LGP J84.67 VP
RC 43.97l GL 11.78 GP |.48 2_L
PLANET(:X:_NTRIC CONIC
C3 48.479 MHL 6.963
LN(.J4 AZMTH LNCH TII_
9O.OO 3 48 4O
go.O0 L'2 57 J8
1DO.DO 5 28 41
100.00 O 3 55
J|O.O0 7 14 2|
llO.tX/ 0 34 44
DiFFeReNTIAL _CTIONL_
TOE -.7626 TRA-J.7¢_4 TC3 -.1312 BAU .O957.
-.4gJ9 I_RA ,J233 1_3 -.0678 r_J .0Z048
rOE .726o rRA |.EOZ3 _c3 -.3657 8_ 5483
BOE .9075 BRA 1.7737 BE3 .1477 FSP -307
OISTANCE 243,997
25,251 GAL 9,20 A2l. 66,73 HCA 99.53 SHA !13.87 ECC .35050 INC 3.2686 VI 30.265
36,O20 GAP -J9,05 A21_ gO,54 TAL 160,24 TAP 259,77 RCA 76.26 APO 15!,48 V2 35.164
53.04 ZAP 5.34 ETS 196.78 Z_ !63.36 ETE 215.22 ?AC 103.75 ETC 166.32 CLP 5.34
OLA 23,55 RAL 26,44 RA0 65_,8 VIEL J3,032 PTH 2,_ VHP !2.004 DPA 2.45 RAP 9.81 ECC 1.797_
L-! TZNE _NJ I_T _NJ LOIG IN! RT ASC |NJ A?NTH _NJ TINE PO CST TIM IN! 2 LAT IN! 2 LONG
3277.43 -24.94 JJ6.J2 _72.82 76.J3 4 43 J8 2677.4 -26.60 107.85
4234_,O4 1.20 173,99 26_,64 61.7J 24 ? 34 _636.0 -2.59 167.36
2954.g_ -27.27 93.0J 27_.44 77.25 6 17 56 2355.0 -28.75 84.52
4033.73 3.30 J_7,96 _1.48 60.27 ! 1! 8 3433.? -.69 151.44
_4.41 -32.83 _H)._0 274.74 ?9.89 7 58 5 2024.4 -33.87 60.12
32_37,07 8,J3 147,_ _8,50 56,_ ! 40 21 3337,1 3.69 141 .38
NIO-(.OUR_E _CUTION ACCURACY CRSIT 0ETERNINATICN ACCURAC_
S_T 1717.5 _R 430.! SG3 !15.3 ST 788.0 SR 406.1 SS 704.9
RRT .JZ93 _ -.I_95 RTF -.8708 CRT ,7444 CRS .8369 CST .9879
1770.6 _3 -.0096 R13 -.8?09 LSk 1104.1NSJ 251.8 5SA 16.1
8GJ !718.3 _2 426.3 THA 1.98 ELl 850.! EL2 251,4 ALF 23.13
LAUI_H DATE OEC 17 |968 FLIGHT TIME 106.00 ARRIVAL OATE APR 2 J969
HELIO(ENTRIC CCNIC
RL !47.E! LAL .00 LOL 85.12 VL
RP 107.80 LAP 3.16 LCP |87.90 VP
RC 43.319 GL 12.50 GP 1.58 ZAL
PLANETO_ENTRIC CONIC
C3 44.550 VHL 6.675
LNCH AZMTH LN_H T|RE
90.00 3 39 55
90,00 23 6 !8
lO0.O0 5 21
I00.0(3 0 11 28
I!O.OO 7 9 lO
110.00 0 40 10
OIFFER1ENTIAL CORRECTIONS
TO_ -.7695 TRA-|.75|7 TC3 -.|!58 8AU .0807
ROE -,4633 RRA ,1071 RC3 -.O704 FAU .02133
FOE .7659 FRA J.2477 FC3 -.4!84 8SP 57_8
BOE .8992 _RA 1.7550 BE3 .1355 FSP -33_
DISTANCE 252,749
25,472 GAL 8,76 AZL 86,76 HCA 102,76 _A
36,165 GAP -|8,09 _7P 90,72 TAL 159,91 TAP
52,89 ZAP 4,20 ETS 203,55 ZAE 165,69 ETE
!14.98 ECC .31615 TNC 3.2365 VI 30.265
262.72 RCA 78,63 APO 151.33 V2 35,153
221,03 ?AC 105.43 ETC 166.23 CLP 3.89
DLA 24.12 RAL 26,47 RAD 6568,7 V_L 12.88| PTH 2,35 YHP 11.460 DPA 3.28 RAP 11,39 ECC 1.7332
L-I TIRE INJ LAT INJ LONG INJ RT A,_ INJ AZPHTH INJ TIRE PO CST TIM |NJ 2 LAT |NJ 2 LONG
3287,30 -24,77 !16.80 271,35 75,83 4 34 42 2687,3 -26.48 108.54
4|83.80 -.48 !7!.08 26|.77 6J.69 24 !6 1 3583.8 -4.27 J64.44
2960,_3 -27,19 93,38 271,99 77.07 6 10 42 2360,2 -28,70 84,90
3986.09 1.68 155,_4 260.56 60.15 I 17 54 3386.1 -2,30 148._
2622.97 -32.85 69.09 213.32 ?9.95 7 52 52 2023,0 -33.88 60.Or
3896.12 6.60 !45.48 257.5! 56.38 ! 43 6 3296.1 2.13 139.24
MID-COURSE E)ECUTION ACCURACY ORBIT DETERMINATION ACCURAC_
5GT 1781.8 SC.4_ 422.5 SG3 125.8 ST 825.0 SR 400.5 SS 73_.6
RRT ,149_ K_r -,1492 R_ -,8791 CRT ,7532 CRS ,8430 CST .9883
S(_ 1831.2 _3 -.0105 813 -.8793 LSA 1151.2 HSA 247.0 SSA 16.2
S_1 1783,0 SG2 4_7,5 THA 2,14 EL! 883,5 EL2 246.0 ALF 21.87
LALJNO-I DATE DEC 17 1_8 FLIGHT TIRE 108,00 ARRIVAL DATE APR 4 1969
HELIOCENTRIC CONIC OISTANCE 259,511
RL 147,2] L_L .DO LOt. 85.|2 VL 23.677 _L B,34 _2L 66,79 HCA J05,9_ ,._
RP 107,84 LAP 3,08 LOP J9|,13 VP 56,299 GAP -17o!7 A21= gO,88 TkL !59,73 TkP
RC 42.834 GL 12.83 GP I .70 ZAL 52.61 ZAP 2.95 ETS 2!6.62 Z_E J67.92 ETE
PLANETO_£NTRZ( CONIC
C3 40.987 VIAL 6.402 OLA 24.68 RAL 26.44 RAO 6568.6 VEL 12.742 PTH 2.32 VHP
LNCH A2'HTH LNCH TIRE L-| TIHE IN! LAT IN! ICING IN! RT AS( _NJ A2HTH _NJ TIRE
90.00 3 30 36 3_._'Z -24.59 1!7._4 _69.8! 75.50 4 25 35
90.00 23 15 24 4130.85 -2.!9 |68,12 2_O.87 61.76 24 24 J4
100.DO 5 13 40 29_5.92 -27,!0 93,78 2?0,49 76,87 6 3 6
100.130 O 18 37 3938.38 ,07 152,73 259,62 60.11 ! 24 35
IIO.00 7 3 45 2621,51 -32,86 68,98 271,83 _0.01 7 47 27
110.O0 O 43 21 _95,56 5.0G !43,35 _56,51 56,15 | 49 36
OIFFER[NTZAL CCRRI[CTIONS NZ0-COUR_E £_CUT:ON ACCURACY
TO£ -.7765 TRA-| .7324 TC3 -.O_l _U .[_0 _T 1846.4 S(;R 414.3 SG3 J_7.5
R0( -,439_ RRA ,0_|3 RC3 -,072_ FI_J .0_272 RRT ,J?J6 I_r -,|7J5 R1T -,_70
FOE .8093 FRA 1.29_, FC3 -.4798 B_P 5942 _ 189_.3 R_3 -.01|7 RI3 -.8871
8OE .8924 _A 1.7348 8(3 .1204 F._ ° -373 SGI J847.9 SG2 407.8 THA 2.32
JJ6,04 ECC .30278 INC 3.2076 VJ 30.265
265.71 RCA 80.90 APO 151.17 V2 35.141
L_9.04 ?AC 107.09 ETC 166.10 CLP 2.41
10.934 DPA 4.II RAP ]2.94 ECC ].6745








ST 863,1SR 394.5 SS 77413
CRT .7627 CRS .8496 CST .9886
LSA 1200.7 MSA 241.6 SSA 16.2
ELI 9J8.2 EL2 239.9 ALF 20.70
393
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LAUNCH OATE 0£C 17 1968 fLIGHT TIE I|0.00
_RRIVAL 0AT£ APR 6 1969
HELIO(ENTRIC CONIC
RL 147,Z1 LAL .00
RP 107.87 LAP 3.00
RC 42.524 GL 13.36
PLANE TC_ENTRIC CONIC
C3 37.756 VHL 6.145
LNCH AZMTH LNCH TIM_
9(3.00 3 20 42
90.00 23 24 39
1OO.00 5 5 38
100.00 0 26 19
110.00 6 58 10
110.00 O 50 |7
01STANCE 266.279
LOt. 85.12 VL 25.869 GAL 7.93 AZL 86.82 H(A 109.21 SMA 117.04 ECC ,29017
L(_° 194.36 VP 36.423 GAP -16.28 AZP 91.05 TAL 159.54 TAP 268.75 RCA 83.08
GP 1.93 ZAL 52.77 ZAP 2,04 ETS 244.97 ZAE 169.90 £TE 240.34 ZAC 108.71
CLA 25.21 RAL 26,36 RAO 6568.5 VEL 12.6J4 PTH 2.29 VHP 10.426 DPA 4.94
L-r TIMC |NJ LAT [NJ LONG INJ RT AS( INJ A2_4TH INJ TIN[ PO CST TIN
3310,41 -24,_8 118.37 268.20 75.13 4 15 53 2710.4
4077.18 -].92 165.12 259._ 61,93 24 32 36 3477.2
2972.09 "27.00 94,21 268.94 76.67 5 55 10 2372.1
]890.73 -I.55 150,11 258.65 60.14 I 31 I0 3290.7
2620.01 -32.68 68.87 270.33 80.08 7 41 50 20_O.0
_15.57 3.54 141.25 235.48 53.98 ! 53 52 3215.6
O|VFERCNTIAL CCRR_(TION$
TOE -.7844 TRA-1.7116 TO3 -.0734 BAU .0326
ROE -.4i55 _h_A .0762 R(3 -.0740 FAU .02403
r0£ .8576 FRA 1.3483 re3 -.fl509 BSP 6170
BOE .8877 _A 1,7133 BC3 .1042 r,_ ° -41l
INC 3.1757 Vl 30.265
APO 151.01 V2 35.129
ETC 165.95 CLP .92
RAP 14.47 ECC 1.6214








ST 902.8 SR 388.2 SS 812.6
CRT .7731CRS .8366 CST .9891
LSA 1253.1NSA 235.6 SSA 16.3
ELI 934,8 EI.._ Z32.8 ALF 19.60
NI0-COUREW[ EXECUTION ACCLMACV
._t 1911.8 _ ,IO_.7 ._3 150.4
RRT .1973 RRIr -.1970 RTF -.9942
1954.4 R23 -.01L_3 RI3 -._944
_1 1913.6 ,_G2 397,4 THA 2.31
LAUNCH 0ATE OEC 17 1968 FLIGHT TINE ll2.00 ARRIVAL OATE APR 8 1969
P_LZO(ENTRIC CONIC
RL 147.21 LAL .{30
RP 107.91 LAP 2.90
RC 42.392 GL 13.88
PLANETOCENTRI( CONIC
C3 34.827 VHL 5.901
LNC.H A2'MTH LNCH TIME
90.00 _ 10 l0
90.00 23 34 6
I00.00 4 57 17
100.00 0 33 36
110.00 6 52 26
110.00 _ 54 36
OI $T/_qCE 273.050
LCL 85.12 VL 26.046 GAL 7.55 A2'L. 86.86 HCA
LOP 197.59 VP 3_,5_ GAP -|5,4| AZP 9|,20 TAL
GP 1.97 ZAL 52.80 ZAP Z.06 ETS Z88.87 Z_
112.43 SMA 118.00 £CC .27829 IN( 3.1425 Vl 30.265
159.39 TAP 271.82 RCA 85.17 APO 150.84 v2 35.117
171.38 ETE 256.J0 Z_C 110.31ETC 165.77 CLP -.61
OLA 25.73 RAL 26.23 RAO 6568.4 MEL J2.498 PTH 2.26 VHP 9.936 0PA 5.77 RAP 15.96 £CC 1.5732
L-i T_f,ll[ JNJ LAT fNJ LONG _NJ RT ASC |NJ Az_TH |NJ TIl_ PC) CST TIM rNJ 2 LAT INJ 2 LONG
3324.07 -24.14 119._0 L_6._5 74.73 4 5 35 2724.1 -26.00 11J.13
40_,72 -5.£5 J6_.06 _.05 6_.21 24 41 9 _422.7 -9.33 1_5.31
_'/_i75 -_.g0 _4.68 _?.34 76.44 5 46 56 2378.8 -2_.50 86.24
_843.27 -3.J6 14730 257.67 60.26 I 37 39 3243.3 -7.09 140.93
2618.46 -32.90 68.75 268.77 _0.13 7 _ 5 _18.5 -33.91 59.66
3776.3_ 2.05 1_,20 _54.43 55.87 J 37 53 _i_6.3 -2.45 132,99
_IT D[TERN_NATION ACCURACY
ST 942.4 S_ 381.7 SS 853.3
CRT .7840 CRS .8640 CST .9895
LSA 1307.4 HSA 229.2 SSA 16.2
ELI 991.5 EL2 225.2 ALF 18.61
GIFFERENTIAL CORRECTIONS
TOE -.79i3 TRA-I,6881 T(3 -.0441BAU .0403
RO_ -.3926 RRA .06_ _(3 -.07_ r_U .02_49
roe .9104 FRA 1.4050 FC3 -.6337 BSP 6405
8OE ,8833 8RA 1,6892 BC3 ,0866 F.SP -455
MI0-COUR_ EXECUTION ACCURACY
SGT J975.5 _ 39_.7 ,_3 164.7
.L>257 R_ -._'259 RTI r -'_15
20J5.0 _3 -.014P R13 -.9(317
_;! 1977.6 .T_2 _86,1 THA 2.70
LAUNCH O&TE OEC 17 1968 FLIGHT TIME 114.00 ARRIVAL _ATE APR 10 1969
HELIOCENTRIC CONIC
RL 147.21 LAL .00
RP 107.95 LAP 2.80
RC 42.442 6L 14,39
PLAN_TOCENTR[C CONIC
C3 32.173 VHL 5.67_
LNCH ATMTH LN_H TIf4_
90.00 2 58 58
90.00 23 43 49
1OO.00 4 48 40
100.00 0 40 45
110.00 6 46 37
110.00 0 59 17
OIFrFRENTIAL CORRECTIONS
TOE_-,7988 TRA-I .6635 TC3 -.0116 BAU .0322
ROE -,3709 RRA ,0470 RC3 -.0739 FAU .02713
roe .96_9 FRA 1.46452 FC3 -.7301BSP C_2B
90E ._807 _qA 1.6642 BC3 .0748 FSP -502
OISTAN(£ 279.821
L0L 85.12 VL 26.211 GAL 7,18 A?L 86.89 HCA 115.65 _A
C(_o 200.81 VP 36.644 GAP -14.58 AZP 91.35 TAL 159,28 TAP
GP 2.14 ZAL 32.87 7AP 3.04 ETS 317.20 ZAE 172.08 ET£
118.91 £CC .26712 IN( 3.1078 Vl 30.265
274.93 REX 87,15 APO 150.68 V2 35,105
276.04 ZAC 111.87 ETC 165.55 CLP -2.17
0LA 26.21 RAL 26.04 RA0 6368.3 VEL 12.391 PTH 2.24 VHP 9.462 0PA 6.60 RAP 17.42 ECC 1.5295
L-| 7II42 _NJ LAT INJ LONG INJ RT AS( ]NJ ATMTH INJ TIM[ PO C$T TZN ]NJ 2 LAT JNJ Z LONG
3339.46 -23.86 i20,34 264.85 74.28 3 54 38 2739.5 -25.79 112.20
3967,36 -7.40 158.93 258.12 62.39 24 49 57 3367.4 -11.02 152.12
2983.85 -26.78 93,18 263,70 76,20 5 38 25 2385.9 -28,42 86.76
3796.L:_ -4.74 144.91 236.67 60.45 I 44 2 3196.2 -8,64 138.29
2616.77 -32.92 68.62 267.18 80.22 7 30 14 2016._ -33.92 59,53
3738.04 .38 137.20 233.36 55,82 2 1 35 3138,0 -3.91 130.99
MIO-COUR51E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
_T 2039.5 SGR ]87.6 _3 1_0.6 ST 983.2 5R 375.0 SS 896.9
RRT .2384 RRF -,2590 RTF -.,_380 CRT .7957 CRS ,8719 CST .9900
2076.0 R_3 -.0168 RI3 -.9082 LSA 1364.6 MSA 222,3 SSA 16.2
SC.,I 2042.0 _62 373.9 THA 2,91 ELI 1029.7 EL2 216.9 ALF 17.69
LAUNCH OATE O_C 17 196_q FLIGHT TINE 116.00 ARRIVAL CATE APR 12 1969
HELIOCENTRIC CON1( 0IST_K£ 286.589
RL 147.21 LAL .00 LCL 83.J2 VL 26.364 GAL 6.85 AZL 86.93 H_A 118.87 SMA |19.78 EC( ,25665 IN( 3.0712 Vl 30.265
RP 107.99 LAP 2.69 LOP 204.03 VP _6.741 GAP -13.76 A2P 91.48 TAL 159.22 TAP 278.09 REX 89,04 APO 130.f2 V2 33.092
RE 42.67J GL 14.90 GP 2.33 ZAL 32.99 ZAP 4.42 ETS 3_O.19 ZAE 171.82 ETE 296.64 ZAC 113.37 ETC 163.30 CLP -3.76
PLANETO_ENTRIC CONIC
C3 29,770 VHL 5.436 OL_ 26,67 RAL 23,81 R_0 6368,2 V_L 12,294 PTH 2,21 VHP 9.005 0PA 7.44 RAP 18,83 ECC 1.4899
LNO_ A2'NTH LNCH T_Nr. L-| 7_M_ _NJ EAT _NJ LONG INJ RT AS( INJ A2'NTH INJ TIk_ PO C$T T|N INJ 2 LAT INJ 2 LONG
90.00 2 47 2 33561_9 -23.33 121.32 263.10 73.78 3 42 59 2756.9 -25.fl3 113.42
90,00 23 33 33 3_0192 -9.16 J53.71 237.20 63,09 24 59 6 3310.9 -12.69 148.82
100.OO 4 39 50 299_,29 -_6.66 93.70 L_94,04 75.96 5 29 43 2393.3 -28.33 87.29
I00,OO 0 47 43 3749.76 -6.29 142._4 233.66 60.72 I 50 15 3149.8 -10.13 133.67
110,00 6 40 46 2614.86 -32,94 68.48 L_63.36 80.}0 7 24 21 2014.9 -33.93 59.38
110.00 1 3 18 3700.95 -.P4 13fl.21_ 252.28 55.83 2 4 59 3100.9 -5.3J 129.04
OIFFER_NTIAL CORRECTIONS MIO-OZ)UR_ EXECUTION ACCURACY ORBIT 0[TERMINATION ACCURACY
TOE -.8062 TRA-1.6373 TC3 .0231 BAU .03(33 SGT 2102.3 _ 378.3 S(,3 19_.3 ST 1024.7 _ 368.4 55 943.5
ROE -.3307 RRA .0329 RE3 -.0720 VAU .02896 RRT .2957 RRF -,2969 RTF -.9j40 CRT ,8081 CRS .8_03 CST ,99_5
FOE 1.0334 FRA 1.3332 re3 -.8420 BSP 6842 S(_ 2136.1 _3 -.0192 R13 -.9143 LSA 1424.6 NSA 215.0 SSA 16.1
_OE ._792 _RA 1.6377 BC_ .0762 F_ -536 ._GI 2105.4 _62 361,0 THA 3.14 ELl 1068.8 EL2 _08.1 _LF 16.86
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LAL_H CAT£ DEC 17 196B FLIGHT TIME 118.00 ARRIVAL CATE APR 14 1969
MELI,O(ENTRIE CONIC
RL 147.2| LAL .00
RP 108.03 LAP 2.57
RE 43.D76 GL 15.36
PLANKTOCENTRIC CONIC
C3 27.594 VHL 5.253
LN(J-I ATMTH LI_H TIME
90.00 2 34 16
90.00 0 8 27
IOO.OO 4 30 53
1OO.(30 0 54 31
IIO.OO 6 34 5B
110.00 1 6 55
OISTAN_CE 293.352
LOt. 85.12 VL 26.505 GAL 6.50 AZL 86.97 MCA 122.09 SMA 120.59 ECC .24684 INC 3.0525 Vl 30.265
LOP 207.25 VP ]6.831 GAP -13.00 AZP 91.61 TAL 159.19 TAP 281.28 RCA 90.R2 APO 150.36 VZ 35.080
GP 2.54 ZAL 53.16 ZAP 5.97 ETS 336,B2 ZA£ 170.74 ETE 313.75 ZAC J14.81ETC 165.O2 CLP -5.40
CLA Z7.I0 RkL 25.54 RAO 6568.1 VEL 12.Z05 PTH 2.19 VHP 8.564 0PA 8.27 RAP 20.19 ECC 1.4541
L-I TIME |NJ LAT INJ LONG INJ RT AS4_ INJ AZMTH INJ TIME PC) CST TIM JNJ 2 LAT [NJ 2 LONG
3376.81 -23.15 1_.65 261.31 73.22 3 30 33 2776.8 -25.23 114.80
3853.07 -IO.92 J52.38 256.28 63.71 I 12 40 5253.1 -14.37 145.40
3000.86 -26.54 96;_ 262.35 75.71 5 2'0 54 240(3.9 -28.24 87.84
3704,26 -7.80 I39.80 254.63 61.05 I 56 15 3104.3 -11.60 135.O8
2612.56 -32.97 68.31 263.92 80.40 7 18 31 2_312.6 -33.94 59.20
3665.32 -2.20 133.40 251.18 55.BB 2 8 0 ]065.3 -6.66 127.16
DIFFERENTIAL CORM[CTIONS MI0-(.OLMSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE -.8131 TRA-I.6096 TC3 .0672 BAU .0354 SGT 2163.7 SC_ 369.8 5(,3 218.1 ST 1066.2 SR 362.1 55 993.1
R_£ -.3319 RRA .OJB8 RC3 -.O6_4 FAU -03101 RRT .338! RRF -.3401 RTF -.9197 CRT .8211 CRS .8890 CST .9910
ro£ 1.1047 FRA 1.6064 FC3 -.9728 B,_° 7061 _ 2195.1 R_3 -.0222 R13 -.L_ LSA 14_6.9 MSA 207.5 SSA 16.1
B(_ .878Z _A 1.6090 BC3 .0959 FS@ -616 S_I 2167.4 _2 347.4 THA 3.39 [LJ 1108.3 £L2 198.8 ALF 16.11
LAUNCH OATE DEC 17 1968 FLID4T TIME 120.00 ARRIVAL OATE
h_LIO('ENTRIC CONIC DISTAN(E ](30.107
RL 147.21 LAL .00 L(_.. 85,12 VL 2t5.636 GAL 6.19 AlL 87.01 HCA 125.30 5HA 121 .36 ECC .23767 INC 2.9906 Vl 30.265
IO8.O7 LAP 2.44 LOP 210,46 VP ]6.912 GAP -12.25 AZP 91.73 TAL 159.L_0 TAP 284.50 RCA 92.5! APO 150._ V2 35.067
RE 43.638 GL 15.84 GP 2.79 7AL 53._N_ 7AP 7.62 ET$ 340.64 Z_ 169.19 ETE 326.31 ZAC 116.19 ETC 164.69 CLP -7.09
PLAN[TO(_ENTRIC CONIC
C3 25.623 VI,,N.. 5,062 OLA 27.4B RAL 25.23 RA0 656W_.0 VEL 12.124 PTH 2.17 VMP 8.139 CPA 9.12 RAP 21.50 £CC 1.4217
LNO4 A_tTH LNCH TIME L-I TIME INJ LAT INJ _ INJ RT AS_ INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 2 ,30 _ 3399.93 -_,68 124,39 259.49 72.58 3 17 8 2799.9 -24.85 116.39
90.00 O 19 47 3793._ -12,70 14ff,_W_ 255._8 64.48 I 23 0 3193.2 -16.03 141.79
I(30.OO 4 21 59 _O1_,23 -_6.41 96.74 L_.66 75.46 5 12 7 240_.2 -28.15 88.36
lOO.OO 1 O 57 _O.13 -9.25 137.3_ 253.58 61.45 2 I 57 3060.1 -J2.99 130.53
110.00 6 29 ZO 2609.67 -3_.00 6_.09 262.27 _0.53 7 1_ 9") 2009.7 -33.95 58.98
110.OO f 10 5 _W_31.46 -3.49 131.63 2_O.06 55.97 2 10 37 3031.5 -7.93 125.36
OIFFE_NTIAL CCII_CTICN_ MI0-C..(_I,,_.,_EXECUTICN ACCURACY ORBIT 0?TERMINATION ACCURACY
TOE -.8194 TRA-I.5_O_ TC3 .JJ4_ BAU .0446 5GT 22'_2.7 _ 3_1._ ._3 240.1 ST 1107.4 _R 356.1 SS 1046.1
ROE -.3146 R_A .OO4B RC3 -.0_27 F_U .03_3(J I_T ._N_62 _ -._94 RTF -.9251 CRT .8347 CRS .8982 CST .9915
r0E l.J816 FRA 1.6871 F(3-1.12_0 B,_° 7263 SCAB _"_2.0 R"23 -,0259 RI] -.9254 LSA 1551.6 MSA 199.7 SSA 15.9
_OE ._777 BRA I .5_O6 BE3 .1303 FSP -_2 ,_W_I _"_27.2 $G2 333.1 THA 3.6_ ELl 1147.7 EL2 1_9.2 ALF 15.46
APR 16 1969
L_UNC_ OATE DEC 17 1968 FLIGHT TIME 122.00 _RRIVAL _ATE APR I_ 1969
HELIO(ENTRIC CONIC
RL 147.21 LAL .00
RP 108.1| LAP Z.30
RC 44.409 GL 16.27
PLAMET(XENTRIC CONIC
C] _3.839 VHL 4.8_
LNCH A_HTH LNCH TIME
90.00 2 5 15
_,00 0 32 17
I00.00 4 13 18
1(90.OO I 6 55
110.O0 6 23 59
110.00 | 17 44
CIFFERENTIAL CORRECTIONS
TOE -._1 TRA-I.5475
ROE -.2989 g'RA -.0093
FOE 1._694 FRA 1.7747
BO[ .8748 BRA 1.5415
LAUNCH DATE OEC 17 196_
DISTANCE 306.852
LOL 85.12 VL 26.757 GAL 5.90 AZL 87.05 HCA 128.51 SMA 122.08 ECC .22913 INC 2.9455 Vl 30.265
LOP 213.67 vP 36,987 GAP -11.53 AlP 91.84 T4L 159.25 TAP 287.76 RC_ 94.10 APO 150.05 V2 35.053
GP 3.08 7AL 53.60 7AP 9.36 ETS ],.43.03 7AE 167.44 £TE 335,35 7AC 117.50 ETC 164,32 CLP -8,84
CLA 27.82 RAL 24.89 RA0 6568.0 VEL 12.051 PTH 2.15 VHP 7.730 OPA 9.97 R_P 22.74 ECC 1.3923
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG
3427,65 -22.11 126.21 257.62 71.84 3 2 23 2827.6 -24.38 118,2_
3729,98 -14.5E 145,14 254.50 65.42 1 34 _7 3130.0 -17.72 132.92
3014.85 -26.30 97,19 25_.98 75.25 5 3 33 2414.9 -28,07 88.84
3618.01 -10.61 134.94 252.51 61.89 2 7 13 3018.0 -14.29 i28.08
2605.89 -33,04 67.80 260.63 80,69 7 7 25 2005.9 -33.97 58.68
3599.74 -4.70 129.97 248.93 56.10 2 12 44 2999.7 -9.12 123.67
HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TC3 .1705 BAU .0570 _T _274.8 ,_ 355.0 _33 264.7 ST 1144.7 _ 350,8 $S I101.3
RE3 -.0545 FAU .03594 RRT .4393 _ -.4446 RTF -.9303 CRT .8484 CRS .9076 CST .9920
FC3-1.3053 BSP 752"0 SGB 2]02,3 R23 -.0309 RI3 -.9307 LSA 1615.3 HSA 192.1 $5k 15.7
BC3 .1790 FSP -760 $61 22_0.2 5G2 318.1 THA 4.00 ELI 1183.7 £L2 179.6 ALF 14.93
FLI_-IT TIME 124.00 A_IVAL 0ATE AP_ _O 1969
H_LIC(ENTRIC CONIC
RL 147.21 LAL .00 LCL 85.12 VL
RP 108.15 LAP 2.16 LOP 216.86 VP
RC 45.309 GL 16.65 GP 3.42 ZAL
PLANETOCENTRIC CONIC
C3 _.223 VHL 4.714
LN04 ATMTH LNCH TIME
90.00 I 47 26
90.00 0 47 14
I{30.00 4 5 II
100.00 I 12 10
II0.OO 6 19 4
110.00 1 14 46
0IFFERENTIAL CORRECTIONS
TO( -.8_63 TRA-l.SI61 TC3 ._56 _AU .0683
ROE -.ZBSO RRA -.02_8 RC3 -.O435 FAU .0_82
FOE 1.3656 FRA 1.8740 FC3-1.5121 B,_ 769_
BO( .8741 8RA 1.5163 BC3 .2298 FS@ -844
DISTANCE 313.586
26.868 GAL 5.62 kZL 87.10 NCA 131.72 SMA 122.75 ECC .22119 INC 2.0961 Vl 30.265
37.055 G_P -IO.83 AZP 91,93 TAL 159.33 TAP 291.O5 RC_ 95.60 APO 149.90 V2 35.040
53.87 ZAP ll.lB ET$ 344.57 Z_E 165.66 ETE 342.05 ZAC 118.72 £TC 163.90 CLP -10.65
DLA 26.11RAL 24.53 RAO 6567.9 VEL 11.983 PTH 2.14 VHP 7.336 OP_ 10,_3 RAP 23.90 £CC 1.3657
L-I TIM[ INJ LAT |NJ LONG INJ RT AS( INJ AZIWTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3464.02 -21.31 J28.59 255.68 70.9(3 2 45 10 2864.0 -23.73 12'0.75
_59,41 -16.4_ 140._ 253.69 66,64 I 48 13 }059.4 -19.50 133.50
]019.91 -26.21 97.54 257.31 75.08 4 55 31 2419.9 -28.00 89.Z0
3578.76 -11.86 132.69 251.42 62.36 2 11 48 2978.8 -15.47 125.76
2600.87 -33.10 67.42 258.99 _0.91 7 2 25 20(]0.9 -34.00 58.29
3570.57 -9.P,O 128.44 247.78 56.25 2 14 17 2970.6 -10.20 I22.10
NI0-_WE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
S6T 2327.7 _3R 350.4 5(,3 292.4 ST 1183.8 $R 346.6 55 1i61.3
RRT ._X]I RRF -.5071 RTF -.9348 CRT .8630 CR5 .9175 CST .9925
2353.9 R23 -.0_63 RI3 -.9352 LSA 1684.0 MSA 184.1 SSA 15,5
,S_J 2334.4 5G2 30'2,6 THA 4.38 ELl 1221.8 EL2 169.6 ALF 14.47
597
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69
LAUNCH CAT[ CEC 17 1968
HEL IC_[NTRI C CONIC
RL 147.21 LAL .0._
RP 108.19 LAP 2,01
RE 46,364 GL 16.99
PLANE TC_CENTR IC C,.'N IC
C3 20.759 VHL 4._56
LNCH AZHTH LNCH TIM[
8H.89 1 6 3H
91,11 1 25 3
100.00 3 5B I
100JO0 1 16 21
110.00 6 _4 46
110 .(l(l 1 16 5
FLIGHT TIME 176.00 ARRIVAL CATE APR ?? 1969
CISTANCE 320.)07
LC_ 85.12 VL 26.970 GAL 5.36 AZL 87.16 HCA I34.95 SMA I73,38 EC( .21382 INC 2.8417 VI 30.765
L,_ 220.09 VP 37.I17 GAP -I0.15 AZP 97.01 TAL 159.45 TAP 294.}7 RCA 97.00 APO 149,76 v2 35.027
CP 3.82 ZAL 54.15 IAP 15.10 [IS }45.57 IAE 163.96 ET[ 347.28 ZAC 119.84 ETC 163.43 CLP -IZ.54
CLA ?H.34 RAL 24.15 RAC 6567,8 V£L 11.922 PTH 2.17 VHP 6.958 OPA 11.77 RAP ?4.97 ECC 1.3416
L-I TIME INJ LA T INJ LON& INJ RT AS( INJ AZMTH INJ TIME PO (ST TIM INJ ? LA T INJ 2 LONG
3575.14 -19,4} 155.9@ 753.3I 68.96 ? 6 13 7975.1 -72.12 128.34
]515.44 -19.41 131.61 753._0 68.95 ? 23 38 2915.4 -27.11 173.97
_327.L:'O -76.17 97.70 ?55.68 75.01 4 48 73 7477.? -77.97 89.37
3543.61 -12.96 130.66 250.79 62.83 ? 15 24 2943.6 -16,50 123,66
7594.14 -35.17 66.90 257.38 81.21 6 58 0 1994.1 -34.03 57,77
3_44.44 -6,79 177.06 2A6.62 56.4? 2 15 9 ?944.4 -11.16 120.69
CIFFERENTIAL CCRR[CTICbN5
TCE ,H284 TRA-1.4_34 TO3 .2852 8AU .0795
RCE -.2731 RRA .039! RC3 -._289 rAU .04_5
FCE 1.4715 FRA 1.9850 FC3-1.7538 _SP 7857
_CE .8723 _RA 1.4839 CC3 .7866 FSP -939
MI0-COURSE EX£CUTION ACCURACY ORBIT DETERMINATION ACCURACY
.%T 2375.9 S_ 348.9 ,%3 373.5 ST I?70.5 _ 343.8 SS 1724.7
RRT .56453 _ -,5756 RTF -.9_90 CRT .8779 (RS .9776 (ST .9930
•e)GO 2401,4 R"d_ -.04_7 R13 -.9395 LSA 1754.0 MSA 176.2 SSA 15.2
_1 2384.2 $62 ?86,6 THA 4.8? ELI 1757.9 EL? 159.7 ALF 14.13
LAUNCH CAT? CEC 17 I'968 FLIGHT TIME 178,00 ARriVAL (ATE APR 14 1969
H[LIC_ENTRIC CLINIC
RL 147.21 LAL ._'_] LOL 85.17 VL ?7.064 GAL
RP 108.73 LAP 1.86 LC_ Z73.79 VP 37.175 GAP
RC 47.558 GL 17.76 GP 4.79 ZAL 54.45 ZAP
PLAN[TC_ENTRIC CONIC
C3 19.4_ VHL 4.408 CLA
LNCH ATMTH LN(_H TIME L-I TIME INJ LAT
_6.70 0 46 47 3618.8} _19.92
93, _] I 41 54 3440.?4 -19.91
100.00 3 52 22 }02"0.07 -76.2l
I00.00 1 19 0 3514.23 -13.87
110.00 6 I1 18 2585.14 -33.26
110.00 1 16 33 3521.93 -7.63
CIFFERENTZAL CORRECTIONS
TCE -.8Z75 TRA-1.4486 TC3 .3489 BAU .0_07
RCE -.263_ R_A -.0355 RC3 -.0(397 FAU .04571
rCE 1,5871 FRA 2.1086 FC5-?.0366 6SP 8016
8CE .8687 8RA 1.4497 8C5 .34'-3_ FSP -I046
01STANCE ]77.013
5.12 *?L 87.?? M(A 138.13 5HA 173.96 EC( .20699 IN( 2.7_08 vJ 30.265
-9.49 AZP 92,07 TAL 159.59 TAP 797.71 R(A 98._0 AFO 149.62 VZ 35.013
15.12 (IS 346.17 ZAE 167,41 ETE 351.60 ZA( IL:'L'].85 IT( 162.91 (LP -14.51
28.49 RAL 23.78 RA0 6567.8 VIEL 11.866 PTH ?.11 VHP 6.594 CPA 12.64 RAP 25.93 EC( 1.3198
INJ LON_ INJ RT A_ INJ AS'PITH INJ TIME PO (ST TIM INJ _ LA T INJ ? LONG
139.38 2SI.91 69.20 ! 47 5 3018.8 -22.58 131.70
126._0 251.90 69.18 ? 39 14 2840._ -27.56 118.62
97.56 Z54.11 75.08 4 42 42 74L_0.1 -28.00 89.ZI
128.95 _49.12 63,Z5 Z 17 34 2914.? -17.35 121.89
66.L_2 ?$5.78 81.61 6 54 ?3 1985.1 -34.06 57.07
175.86 245.45 56,58 ? ]5 15 79_1.9 -11.98 119.46
MIC-CC_RSE EXE(UTION AC(URACY ORBIT 0ETERMINATION ACCURACY
SGT 7416.8 S4R 352.0 SG3 358.4 ST 1752.8 SR 343.1 SS 1291.0
RWT .6361RRF -.6487 RTF -.94_9 CRT .8979 CR5 .9577 CST .9935
$68 7442,3 R?] -.05_0 RI3 -.9455 LSA 1873.6 MSA 168.4 55A 14.9
,5(,I ?4?7.3 ,_? ?70.4 THA 5.36 EL1 1790,3 EL? 150.0 ALF 13.93
LAUNCH CAT( CEC 17 1968
HELICW_EN TRI( O.%NI(
RL 147.21 LAL .00
RP 108.27 L4P 1.69
RE 48.88_ CL 17,45
PLANE TC_ENTRIC Ct'_NIC
C3 18.227 VHL 4.769
LNCH ATMTH LNCH TIME L-I TIME INJ LAT
86,08 0 40 I? 362_.79 %>0.33
93.9? I 4_ 34 3408.59 -_.5_
100.00 5 48 56 XClll ,46 -?6.36
I[_I.00 1 19 31 3497.65 -14.5_
110.00 6 8 56 2573,16 -53.37
110.O0 t 16 0 3503.71 -8.31
CIFFE_ENTIAL cORRECTIONS
TOE -.82139 TRA-I.4104 TC3 .4195 BAU .1073
RCE -.75_7 RRA -.O733 RC3 ,0153 FAU .049_0
FOE 1.7111 FRA 2.2A60 FC5-?.3706 8SP 8199
BOE .8598 8RA 1.4123 8C3 .4197 FSP -1170
FLIGHT TIME 130.00 ARRIVAL CAT( APR 26 1969
DISTANCE 353.703
LOL 85.1? VL 27.150 GAL 4,89 AZL 87.79 HCA 141.35 5_A 174.51E(C ,?0070 IN( 2.7119 vJ 30.265
LOP 226.49 VP }7,?75 GAP -8.85 AZP 92.17 TAL 159,75 TAP _0!.08 RCA 99.52 APO 149.49 v? 35.000
GP 4.86 7AL 5A.76 ?AP 17,76 ETS 546.47 ZAE 161.04 [TE 355,39 IAC 121.72 ETC 162.31 CLP -16,58
CLA ?8.56 RAL 23,41RAC 6567.7 VEL 11.815 PTH ?.09 VHP 6.246 CPA 13.61 RAP ?6.77 ECC 1.2999
INJ LONG INJ RT A._ INJ A_MTH [NJ TIME PO (ST TIM INJ 2 LA T INJ 2 LONG
139.65 ?50.54 69.50 I 40 33 30?0.3 -22.94 131.93
174.15 750,54 69.48 ? 4? 22 2808,6 -22.93 116.43
96.96 757.67 75.36 4 39 7 _411.5 -_8.11 88.60
177.69 ?47.90 63.58 ? 17 A4 ?89?.6 -17.96 120,58
65.30 ?54,?3 82.14 6 51 50 1975,? -SA.IO 56.14
I74.89 244.?7 56.7? ? 14 ?4 7903,7 -12.64 118.46
MIO-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SGT 2447.0 SGR 361.? $63 397.4 ST 1277.6 SR 344.8 SS 1358.8
RRT .7061 RRF _,7717 RTF -.9466 CRT .9076 CRS .9478 (ST .9939
SG_ 747].5 R'2] -.0650 RI3 -,9474 LSA 1889.8 MSA 160.8 SSA 1A.4
$41 ?460.4 S&? 254.4 THA 6.01 ELI 1315.8 EL2 140.5 ALF 13.93
LAUNCH C_TE CEC 17 1968 FLIGHT TIME 137.00 ARRIVAL CAT? APR 28 1969
144.55 _A 175.01 ?CO .19491 IN( 2.6326 Vl 30.265
159.93 TAP 304.46 RCA 100.64 APO 149.37 v2 34.987
H_LIO_ENTRIC CONIC 0I$TANCE 340.375
RL 147.21 LAL .00 LOt. 85.12 VL 27.729 GAL 4._N_ AZL 87.37 HCA
RO 108.31 LAP 1.53 LOP ??9.f_ VP 37.268 GAP -8._4 A_P _,14 TAL
R( S0.377 GL 17.53 6P
PLANE TO_ENTRI( CONIC
C3 171127 VIAL 4.138 0LA
5.5A ?AL 55.05 ?AP 19.53 ETS
28.53 RAL 23.08 RAO 6567.1 VEL
159,88 ETE 358.94 7AC 122.44 ETC 161.64 CLP -18.76
LNO4 AZMTH LN_H TIME L-I 71ME INJ LAT
86.33 0 40 55 3599.17 -20.65
93.67 I 4? 10 3400.77 -20.64
I_O.O0 3 48 ?6 2994.20 -86.65
100.OO I 17 19 34L_3.98 -14.88
110.00 6 7 59 _557._6 -33.51
110.00 1 14 16 3490.59 -8,80
01FFER_NTIAL CORRECTIONS
TOE -.8134 TRA-I.3741 TC3 ,4844 OAU .1114
ROE -.7510 RRA -.0936 RC3 .047l FAU .05446
FOE 1,8476 FRA _.4044 FC3-?.7537 8SP 8_86
_ ,851_ BRA 1.3773 8C3 .4867 FSP -1303
_46.57 Z_E
11.769 PTH ?.08 VHP 5.914 CPA 14.64 RAP ?7.46 EEC 1.Z818
INJ LONG INJ RT AS( INJ A_MTH INJ TIME PC, CST TIM [NJ _ LAT INJ 2 LONG
1_.73 249.21 69.86 I 40 54 2999,2 -25,21 1_0.47
183._) _49.L=0 69.85 ? 38 50 2800.8 -25.20 115.95
95.76 751._? 75.93 4 _ ?1 2394,2 -78.32 87.36
177.00 746.61 63.77 ? 15 _ 2881.0 -18.28 119.86
64.09 2_.71 87.84 6 50 37 1957.4 -3A.14 54.90
I74.19 243.08 5_.84 ? 1_ _6 ?890.6 -13.11 117.74
NIO-COl5RE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 2473.8 _ 379.6 ,_3 441.4 S7 1300.3 SR 350.4 SS 1451.0
RRT .1738 _ -,7977 RTF -.9497 CRT .9_74 ORS .9576 (ST .994A
SAB 250?./ R'23 -.0803 R13 -.9507 LSA 1959.0 MSA 153.1 ssA 14.0
S_l 2491.3 .%2 ?_B.8 THA 6,84 ELI 1540.3 EL_ J31 .3 ALF 14.10
598
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69J
LAUNCH CATE CEC 17 196B FLIGHT TIE 134.00 ARRIVAL DATE APR 30 1969
HELIOCENTRIC CONIC OISTANCE 347.030
RL 147.Zl LAL ,00 LGC 85.12 VL 27.301 GAL 4.49 AZL 87.46 HCA 147.73 SNA 125.47 £CC .18961 INC 2.5400 Vl 30.265
RP tO8.36 LAP |.]6 LOP 232.88 VP 37.308 GAP -7.64 AZP 92.J5 TAL 160.12 TAP _07.85 RCA 101.68 APE) 149.26 VZ 34.974
RE 5J.881 GL 17.49 GP 6.38 ZAL 55.3] ZAP ZI,9_ ETS 346.32 ZA£ 158.93 ET£ 2.48 7AC 1ZZ.97 ETC 160.88 CLP -2J.06
PLANETCX:ENTRIC CONIC
C3 16.116 VHL 4.014 CLA 28.]8 RAL 22.79 RAO 6567.6 VEL |1.726 PTH 2.07 VHP 5.598 OPA 15.76 RAP 27.97 ECC 1.2652
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIWE FO CST TIM INJ 2 LATINJ 2 LONG
_B.08 0 54 19 3538.12 -20.87 133.84 247.93 70.32 1 53 18 2938.| -23.]6 I26.05
91.92 ! 26 26 3434.05 -20.85 126._ 247.92 70.31 2 23 &0 283&.| -23.35 1J8.43
100.00 3 51 31 2966.42 -27.09 93.82 Z49.93 76.86 4 40 57 2366:4 -28.63 85.35
1OO.O0 t 11 56 3480.98 -14.88 127.00 245.26 63.77 2 9 57 2881.0 -18.28 119.86
1;O.00 6 8 48 2536.66 -31.68 62.50 251.2] 83.77 6 51 5 1936.7 -34.17 53.29
110.00 l 11 8 3483.51 -9.07 123.81 241.88 56.90 2 9 1! 2883.5 -13.36 117.35
DIFFERENTIAL CORRECTIONS NI0-COURS[ EXECUTION ACCURACY ORBIT OETERN]NATZON ACCURACY
TDE -.8002 TRA-1.3357 TC3 .5496 BAU .|J¢)g ,_T 2488.7 _ 4|0.2 S(,3 490.6 ST 1314.2 SR 360.9 55 1503.6
ROE -.2497 RRA -.1174 RE3 .0882 FAU .05960 RRT .8334 RRF" -.8556 RTF -.9524 CRT .9364 CRS .9669 CST .994_
FEE 1.9914 FRA 2.58_0 FC3-3.2015 BSP 8356 _ 2522.3 RZ3 -.1000 R13 -.9337 LSA 2024.1 HSA 145.5 SSA J_.4
8OE .8382 BRA 1.3408 BE3 .5566 FSP -1455 _1 2512.3 _2 L;_'ZA,5 THA 7.88 ELl 1357.3 EL_ 122.6 ALF 14.54
LAUNCH DATE DEC 17 1968 FLI_._T TINE l_.O0 ARRIVAL 0ATE MAY 2 1969
HELIOCENTRIC CONIC DISTANCE 353.665
RL 147.21 LAL .00 LOL BS.IZ VL 27._6 GAL 4.31 AZI. 87.57 PiCA 150.92 SHA 125.90 ECC .18476 INC _.4_94 Vl 30.265
RP 108.40 LAP 1.I8 LOP 236.07 VP 37o_44 GAP -7,0_ AZP _ZoJ_ TAL |60,]2 TAP ]11,24 RCA |02.64 APO 149.16 V2 ]4.961
RC 53.536 GL 17.27 GP 7.43 ZAL 53.58 ZAP _4,57 ET$ 345,89 Z_ 138.19 ETE 6._6 ZAC J23.28 ET( 160.00 CLP -23.49
PLANETOCENTRZC CONIC
C3 15.189 VI-K. 3.897 OLA 28.06 RAL _.37 RAO 6567,6 VEL 11.686 PTH 2.06 VHP 5.299 0PA 17.02 RAP 28,27 ECC 1,25OO
LNCH AZ1WTH LNCH T|I,_ L-I TIME INJ LAT INJ LONG INJ RT A_WC INJ A2NTH INJ TIME PC) CST TIM INJ 2 LAT |NJ 2 LONG
90.00 I 43 4 3363.71 -23.40 121.97 247.55 73.58 2 39 B 2763.7 -25.43 113.89
90.00 0 35 36 3581.69 -18.51 136._ 245.74 68.J8 I 33 38 2981.7 -21.31 128.52
100.00 3 58 34 Z926.88 -_7.67 91.O2 248.74 78.22 4 47 21 2326.9 -_9.02 82.48
1(30.OO 1 3 7 3493.75 -14.49 127.75 243.86 63.57 2 | 21 2893.8 -17.92 120.64
110.00 6 11 51 2509.7! -33.86 60.41 249._0 84.99 6 53 41 1909.7 -34.18 51.18
110.00 1 6 19 3483.69 -9.06 123.82 240.69 56.90 2 4 23 2883.7 -13.36 117.36
OIFFE/_NTIAL CORRECTIONS NIS-COUR_IE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TOE -.7788 TRA-1._937 TC3 .6!79 8AU .12_ S_T 2487._ _ 436.8 S(13 545.2 ST 1314.9 SR 377.7 SS 1573.9
ROE -.2521 RRA -.1459 RE3 .1423 FAU .06541 RRT .8813 RRF -.9067 RTF -.9550 CRT .9493 CRS .9752 C$T .995_
FOE 2,1375 FRA Z.7833 FC3-3.7282 BSP 8446 _ 25_9.! R23 -.1245 R13 -.9568 LSA 'L_080.7 MSA 137.9 SSA 12.8
BOE .8185 BRA !.3019 Be3 .6340 FSP -1628 SC_I _5_0.I $2 213.1 TH_ 9.26 ELI |363.3 EL2 114.5 ALF 15.36
LAUNCH C4TE CEC 17 1968 FLIGHT TIWE 138.00 4RRIVAL GATE MAY 4 1969
HELIOCENTRIC CONIC
RL 147.21 LAL .00
RP 108.43 LAP 1.00
RE _5.282 GL 16.82
PLANE TOCENTRI( C(_NIC
C3 14.]29 VHL 3.785
LNEH AZMTH LNCH TIk_
90.00 2 7 41
90.00 O 10 24
IOO.OO 4 9 55
100.00 0 50 50
ll0.00 6 17 4_
1Z0.00 0 59 32
OISTANCE 360.280
LOL 85.12 VL 27.426 GAL 4.14 ATL 87.7J HCA 154.11 SMA
LOP 239.25 VP 37._75 GAP -6.50 _7P 92.06 TAL 160,53 TAP
GP 8.76 7AL 55.78 7AP _7.41 ETS 345.21 /AE 157.62 ETE
126.29 ECC .18036 INC 2.2944 v! 50.265
314.64 RCA 10],51APO 149.06 V2 34.948
10.54 7_C 123.31ETC 158.99 CLP -26.0_
CLA 27.53 RAL 22.45 RAO 6567.6 VEL 11.650 PTH 2.05 YHP 5.018 CPA 18.48 RAP 28.30 ECC 1.2358
L-J TIME IN! LAT INJ LONG INJ RT A,SC INJ ATMTH INJ TINE PO CST TIM INJ 2 LAT IN! 2 LONG
3_6_.68 -25.08 115.52 _46._7 76.40 3 2 9 2668.7 -26.70 1_7.23
3650.75 -16.71 140.35 243.89 66.80 I II 14 3050.B -19.71 132.95
287A.62 -28.34 87.28 247.63 80.08 4 57 50 2274.6 -29.42 7H.64
35213,05 -13.69 129.29 242.43 63.16 1 49 30 29_0.0 -17.1H 122.24
_474.72 -34.03 57.69 248.41 86.59 6 5_ 57 1874.7 -34.13 48.45
3492.72 -H.73 124.31 239.51 56.82 1 57 45 2892.7 -13.03 117.86
DIFFERENTIAL CORRECTIONS
T0E -.7500 TRA-I.25OI TC3 .6814 8AU .136EI
RCE -.Z592 RRA -.1815 RE3 .Z140 FAU .07184
FOE 2.2804 FRA 3.010_ FC3-4.3403 8SP 84_
BOE .7936 8RA 1.2632 8C3 .7142 FSP -18L:'0
LAUNCH GATE DEC 17 I_8
HELIOCENTRIC CONIC
RL 147.21 LAL .00
RP 108.47 LAP .82
RC 57.109 GL 16.04
PLANE TOCENTRIC CONIC
C3 13._22 VHL 3.677
MID-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SGT _471.4 S/vR 525.6 ,_3 6(_5,5 ST 1303.4 S_ 403.3 SS 1639.5
R_T .9163 RRF -.9445 RTF -.9571 CRT .9608 CRS .9824 CST ,9955
5r_ 2526,7 R23 -.153! R13 -.9597 LSA 2129.0 MSA 129.9 SSA Ig.1
SG| 2518.2 SG2 _.6 THA 11.10 ELI 1360.1EL_ 107.1 ALF 16.66
FLIGHT TIME 140.00 ARRIVAL GATE MAY 6 1969
DISTANCE ]66.875
LCL 85.12 VL 27.A79 GAL 3.99 AZL 87.88 PICA 157._O SHA
LOP 242.44 VP 37.403 GAP -5.95 AZP 91.96 TAL 160.74 TAP
GP 10.48 ZAL 55.91 ZAP 30.52 ETS 344.22 ZAE 157.15 ETE
LNCH AZMTH LN_H TIME L-I TIME IN! LAT
90.OO 2 32 59 3172.55 -26.45
90.00 _3 41 25 3721.42 -14.77
!O0.OO 4 _6 0 2808.19 -29.03
!(30.00 0 35 0 3561.02 -JZ.42
110.00 6 27 9 2429.10 -34.16
I10.00 0 50 2I 3512.86 -7.97
DIFFERENTIAL CORRECTIONS
TOE -.7062 TRA-I.1991 TO3 .7547 8AU .I477
ROE -.2713 RRA -.2271 RE3 .3137 FAU .07927
FOE 2.3959 FRA 3.25_0 FC3-5.0755 8SP 8651
_OE .7565 BRA 1.2204 8C3 .8172 FSP -2050
126.64 ECC .176_7 INC 2.1245 V! }0.265
318.04 RCA 104.30 APO 148.97 v2 }4.936
15.66 ZAC 123,OO ETC 157.80 CLP -_8.8]
DLA 26.70 RAL 22.48 RAO 6567.5 VEL 11.615 PTH 2.04 VHP 4.759 CPA _3,23 RAP 28.00 ECC 1.2225
IN! LONG IN! RT ASC IN! AZMTH IN! TIME PC) CST TIM IN! Z LA T IN! 2 LONG
108.81 246.10 79.49 3 25 52 2572.5 -_7.63 100.34
144.6_ _42.18 65.56 24 43 26 3121.4 -17.94 137.39
82.46 246.56 82.53 5 12 49 22_8.2 -29.76 13.73
131.67 241.01 62.59 I 34 _1 296J.0 -15.99 !24.70
54.J4 247.03 88.69 7 7 39 1829.I -33.97 44.90
125._ 2_.36 56.65 I 48 53 291_.9 -12.31 !18.96
MID-CCURSE EXECUTION ACCURACY ORBIT D£TERMINATION ACCURACY
S_T 2427.4 _R 623.6 S_3 669,B ST 1266.8 SR 439.2 SS 1687.8
RRT .9192 RRF -.9698 RTF -.9593 CRT .9704 CRS .9881 CST .9958
SGe 2506.3 _3 -.1810 R13 -.9631 LSA 2J52.1HSA 121.6 SSA !1.3
SGI 2497.6 Sty2 _08.1 THA J3.66 ELI 1337.0 EL2 100.6 ALF 1_.70
599
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69
LAONCJ_ OATE 0E( 17 19(=8
H_L I(X[NTRIC CONIC
RL 147..Zl LAL .00
RP 108.51 LAP .64
R( 59.010 GL 14.79
PLANE TOC[NTR| C (ON|C
C3 12.751 V_. 3.571
LNCH AZNTH iNCH T|N[
gO.O0 3 I St
90.00 Z3 14 30
100.00 4 47 42
100,130 0 15 16
II0.00 6 41 L_
1 IO.OO 0 3_ 5
fLIGHT TIN| 142.00 ARRZ¥AL DATE NAY B ]969
0ISTAI_[ 37).447
LOt. B5.12 VL Z?.527 GAL 3.86 AZL BB.10 _A 160.49 f¢4A 126.96 ECC .17277 INC 1.9024 v! 30.265
LOP 245.57 VP 37,427 GAP -5.42 AZP 91.79 TAL 160.94 TAP 321.43 RCA 105.02 4PO 148.89 V2 34.923
GP 12.79 ZAL 55.95 ZAP 33._ET$ 342.87 Z_ 156.62 ETE L_,O8 Z4C 122.23 ETC 156.37 CLP -3|.77
0LA 25.44 RAL 27.73 RA0 6567.5 V1EL 11.582 PTH 2.03 VHP 4.525 0PA 22.45 RAP 27.25 ECC 1.2099
L-I T|NE INJ LAT INJ _ _NJ RT ASA_ _NJ AZNTH INJ T]NE PO (ST TIN INJ 2 LAT ]NJ 2 LONG
3065,79 -27.54 101.19 245.28 85.16 3 52 57 2465.8 -28.21 92.59
3802,B2 -12.42 149.45 240.60 64.35 24 17 53 5202,8 -15.77 142,3B
2724.5} -L_3.61 76,31 245.51 85.71 5 55 7 2124.5 -29.89 67.52
3619.J2 -10.57 155.01 239.M 61.87 1 15 55 30i9.5 -14.25 128.15
2_,90 -34.16 49,44 245,64 91.47 7 20 51 1768.9 -33.57 40.24
3547.72 -6.645 127.2_ 237.19 56.39 I _7 13 2947.7 -11.04 120.87
O|FFEII_NT|AL C.OmlK_CT|CNS NlO-(_m_i_ [_UT_ON ACCURA(Y
TO( -.6_94 TRA-I.|_ TC3 .8567 B/_J .1657 S_T 234E.4 _ 761.8 SG3 754.9
ROE -._876 RRA -.2868 R(3 .4597 FAAJ .088|7 RRT .95}_ RRF -,985| R1T' -.9623
FD(E Z.444B _RA 3.5007 r(3-5,_ 0_ _1 S_ 246_,| R_ -.1972 RI_ -._82
8C_ .7011 8RA 1.1697 8(:3 .972"Z rIP -2545 _J 2453.3 _ 219.8 THA 17.57
LAUN(J_ OAT[ DEC IT I_ FLJ_¢AT T|N_ |44.00
N£LIO_ENTRIC (._NIC 015TMIQE _,_
147.21 LAL .OO L_ 85,12 VL 27.570 GAL 3,74 AZI. B41,40 M_ 163,67 MA 127.25 ECC .16957
RP 10_.55 LAP .45 _ 248.80 VP 37.447 GAP -4.9| AZP }l.5_ TAL 161.13 TAP 324.80 RCA 105.67
RC 60.976 GL 12.79 GP |5._ ZAL 55.85 ZAP 37.95 _TS 341.02 Z_ |5_.68 ETE 30.23 ZAC 1_0.B3
PLANiE TO_ENTR| ¢ C(_I| C
C3 12.010 _ _.466 0LA 2_._0 RAt. 2_,_l RAO 6_?o_ EL ll.550 PTH 2,02 M 4,529 0PA 25.39
LNCH AZMTH LNCH T_PlE L-| TIN[ INJ LAT |NJ I,_ |NJ RT A_K: INJ AZMTH ZNJ TIN[ PO C$T TIM
90.00 3 _ 5? 29_J.7D -_.23 9_.04 244._ 87.70 4 25 56 2359,7
gO.O0 2'Z 44 6 _IO3.46 --9J8 J5_.29 239._4 63.16 23 49 10 3go5.5
100.00 5 16 50 _17.61 -29.89 M.3_ _44,4_ 89.87 6 0 2B Z017.6
100.00 23 46 _4 3700.78 -7._ 1_3.63 _M.45 61.08 24 48 34 5100.8
llO.OO 7 2 _ Z'_B7,58 -33,B_ 4_.1| _44._ 95.Z0 7 40 27 1687.6
110.00 0 21 gO 5_,57 -4.55 130.17 E345._9 56.08 I 2S 53 3005.6
OJFF[RIENT|AL CCR_I[CTIOIq_ M10.-_ (_CUT_N ACCURAC_
TDE -.6_95 TRA-1.1463 TC_ .(_O2 _ .|469 _l_T _42,_ _ g_?.l 5_ _14.I
-._ZB5 RRA -,3,_0 R(_ .61_ F_U .08951 _ .9_1# Rt" o.9956 RTF -,9S54
r0£ 2.585? FRA _._452 r(3-6.4380 8SP 7556 S_ L_66.0 _ -.232_ RI3 -,9_62
• 7189 _A 1.2115 _3 .91gO F_P -2297 _,1 Z551.9 Sf_ _.5 THA Z1.98
ORBIT 0ETE_IN_TIC_t ACCURACY
ST 1190.9 SR 486.2 55 1699.2
cRT .9775 (RS .9923 CST .9960
LSA 2128.2 NS4 112.8 Ss4 IO.4
ELJ 1282.8 EL2 95.2 ALF 21.88
ARRZVAL 04TK H4Y I0 1969
IN( 1.597_ Vl 3o.265
4PO 148.83 V2 34.911
_TC 1_4.6_ CLP -34.89
RAP 25.90 £CC 1,1977








ST 1225.6 SR 583.1 SS 1787.8
CRT .9875 CRS .9959 CST .9976
LSA 2242.7 NSA 93.6 SSA 11.5
ELI 1554.7 £L2 85.2 ALF 25.27
LAUNCH 047E OEC 17 196B FLIGHT TIME 146.00 ARRIVAL DATE MAY ]Z 1969
HELIC(ENTRIC CONIC 0ISTANCE 386.534
RL 147.21 LAL .0_ LOL 85.1_ VL 27.608 GAL 3,65 4ZL 88.85 IK:4 166.85 IN4 127,51 ECC .16672
RP 108._8 _AP ,26 L(_P 251.98 VP 37.465 GAP -4.4] AZP 91.i2 TAL 161.30 TAP 328.15 RC4 106.25
RC 63.000 GL 9.48 Gp 20.6! ZAL 55.62 ZAP 42.65 ETS 536,55 ZkE 153.66 ETE 40.46 ZAC 118.47
PLAN[TOCENTRIC CONIC
C5 11.284 VHL 5._59 OLA _.34 RAL 24.4| R40 6567,4 VEL 11.516 PTH 2,01 VHP 4.191 DPA 29.55
LNC,H AZNTH LN_H T_N[ L-| TINE ZNJ L4T INJ LCI_ INJ RT 4SC |NJ AZNTH INJ TII,_ PO CST TIN
_0.00 4 22 26 2778.B8 -28.11 80.28 245.37 95.58 5 8 45 2178.9
• 0.00 22 7 2_ 40_,24 -5.16 162.94 2_.25 62.12 23 14 4! 3438.2
I(X],O0 5 57 O 247_.93 -29.44 57.73 243.25 95.46 6 _} 14 1875.9
I00.O0 25 15 30 :$818.42 -5.99 146.14 _37.61 60._5 24 19 9 3218.4
110.00 7 33 29 2172,0B -32.77 34.27 242.71 100,55 8 9 41 1572.1
110.00 2_ 55 31 3693.05 -I.14 134.85 235.83 55,85 24 57 4 3093,0
INC I.J498 Vl _O._65
APO J48.76 V2 34.900
ETC 152,46 CLP -36._0
RAP 23.59 ECC 1.1857







DIrFERENT|AL O:_q[CTICN5 N|0-COUR_I[ C_CUTION'ACCURACY
TDE -.5382 TRA-I.0?_5 TO3 .763I 8J4J .1801 _T L_16.4 _ 1L_JO,4 SG3 862.1
RD_ -.5555 RR4 -,5264 RC3 .9185 F_I .09682 RRT .9_4 _ -,9976 RIT -.9571
roe 2.5820 FRA 4.1918 FC3-7.4_79 BSP 8_24 _ 2_64,7 R_ -.21|9 RI_ o.974B
_OE .6420 _RA 1.1947 8C5 1.1941FSP -2566 5_1 2_44.5 S(_ 320.7 THA _.68
LAUNCH 04TE DEC 17 1_58 FLI(_,,I? T[l_ j48.00
I._LICC[NTRIC CONIC 0|STM_C[ 393.041
RL 147,21LAL .00 LOL 85.12 VL 27._2 GAL 3.54 A2'L B_.57 H_& 170,03 SNA
RP 108.62 LAP ,07 LOP 255.16 VP _7,479 GAP -3.9_ A2P g0.42 TAL 161.45 TAP
RC 65,O76 GL 5.61 GP 27.72 ZAL 55.35 ZAP _.59 [T$ 33_,_ ZAE 149.21ETE
F_ANETOCENTRZC CONIC
C3 10,659 VHL 3._6_ 0CA 14.79 RAL 26.46 RAO 6567,4 VEL || .4g0 PTH 2.0_ VHP
LNCH A2'MTH LNO'_ liME Lol TIN[ INJ LAT INJ _ JNJ RT AS(: INJ A2_ITH INJ TIN[
90,00 5 26 58 2552.89 -_.08 64.0_ 242.40 101.44 6 9 31
90.00 21 19 10 4240.1_ 1.33 174._ 238.28 61.71 22 29 gO
1130,00 6 56 18 2_4.83 -27,13 42.64 242,15 10_.06 7 54 2
100.00 22 32 32 _]03._ 2,27 156,29 237.76 60.19 23 39 16
]I0.OO B 22 21 I_35.55 -29.B6 21.34 241JO 107.46 8 55 37
110,00 25 _ 58 5845.41 4.68 14_.81 256._£ 56.10 24 27 5
01FF[RI[NT|AL COR_CTIOI_ NI0°C(XIRS_ _X_CUT|CN ACCURACY
TDI[ o,4_5 TRA-I.0|gO TC3 .7605 BALI .LP'_ZB ._T _0_4.1S(_ |?_.4._ ,_3 87_.0
ROE -._735 _A -.7544 RC3 1.5752 F_MJ .09794 _T .9_EO _ °._ RTF -.9544
rO( ! o919_ FRA 4.3686 FC3-7.9697 BSP 8770 _ 2715.6 R_3 -.1746 R15 -.9839
BOE .5760 EWA 1.2679 8C3 1.56457 FSP -2_1 _GI 2686.3 SG2 597.8 THA 40.53
ORBIT 0ETERNTN4TION _CCURAC_
ST 1088.9 SR 671.1 55 1689.0
CRT .9921CR$ .9975 CST ,9983
LSA 2117.3 MS4 75.3 554 11.6
EL| 1277.J EL2 71.B ALF 5],56
ARRIVAL DATE NAY 14 1969
127,74 £CC .16421 INC .4257 Vl 30.265
331.48 RCA ]06.76 4P_ 148.71 V2 34.869
52.55 ZAC J14.53 _TC 149,73 CLP -41.65
4.170 OPA 35._2 RAP 19.60 [CC 1.1751








5T 949.8 SR 774.7 55 1488.3
CRT ,9977 CRS ,998_ CST .9997
LSA 1927.5 MS4 42.2 5SA 16.9
ELI 1_25.0 EL2 40,6 4LF 39,19
6OO
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69_
LAUNCH DATE 0EC 17 1968
HELIOCENTRIC CONIC
RL 14T.2| LAL ._
RP 108.65 LAP -.||
Re 67.198 GL -8,26
PLANETOC[NTRXC CON|C
C3 1Oo5_O VHL 3.245
LNCq AZMTH LNCM TIME
90.00 7 13 16
90.00 20 4 _O
100.00 B 36 17
100.00 21 24 29
J110.00 9 46 24
ll0.O0 22 28 52
FLIGHT TIME 150.00 ARRIVAL C_T[ MAY 16 1969
01STAI_E 399.523
LO_. 85.12 VL 27.672 GAL 3,46 AZL 90,97 H_A 173,20 SMA 127.94 ECC .16203 INC .9637 Vl 30.265
LOP 258.33 VP 37,491 GAP -3,45 AZP 89,04 TAL 161.58 TAP 334.78 RCJ 107.21 APO 148.67 V2 34.878
GP 39,46 ZAL 55,91 ZAP 56,BB ETS 330,63 ZJ_ 139.74 ET[ 64.07 22( 107.73 ETC J46.44 (LP -44.95
0LA 3.60 RAL 30.46 RAO 6567,4 VEL 11,486 PTH 2.00 VHP 4,470 0PA 45.97 RAP 11.78 [CC 1.1733
L-I TINE |NJ LAT INJ LONG INJ RT AS( INJ A2_4TH INJ TIMe 1:10 CST T[H INJ 2 LET INJ 2 LONG
2164.21 -18,82 _,57 242,99 111,56 7 49 40 1584.2 -15.73 32.26
4604,59 12,71 |94._ 141,91 64,48 ZJ 21 34 4004,6 9.17 1e8.06
1916.41 -19.67 19,50 2A2.62 112.97 9 8 14 |316.4 -16.39 12.25
4347,63 13.53 175.64 241._ 6_.09 22 36 57 3747,6 9.8J 168.63
1690.71 -21.93 1.25 24|._O 116.90 10 16 34 1090.7 -JB.14 334.16
4146,08 13,71 159,10 240,25 59,24 23 37 58 3546.1 11,52 152,51
01_FERIENTIAL (.OR_CTI_N5 NI0-_ £XECUTICN ACCURACY
T0E -.3272 TRA -.g,RlB TC3 ,6532 8AU ,L:_44 _k;T 1879,0 _,_ 2_01J.l ,%3 764,6
RDE -.3J20 RRA-J,J755 R(3 I,_64 F_J ,08321 RRT ,9_00 RRF -,9c,_ RTI r -,9488
F0[ 1,0103 FRA 4.1709 FC3-7,0059 B_IP _5 _ 31_3,9 I_3 -,|159 RI_ -,_31
BOE ,4522 8RA 1.5316 BE3 2,0910 FSP -2339 S_I 3097.7 _ 474.9 THA 53,57
LAUNCH 0ETE OEC 17 1968 FL|_IT TJl4E 13_.00
HELIOCENTRIC CCNIC 0ISTANCE 405.971
RL 147.2J LAL ,0(3 LOL 05,12 VL ZT,r_j_ GAL 3.40 AZi. 94,77 _ J76,36 S_ 12/_.JI ECC ,16017
RP 108,68 LAP -,_0 LOP 261,50 VP 37,501 GAP -Z,_ AZP 85,ZA TAL 161.66 TAP 338,03 RCA 107.59
RC 69,3EO GL -35,28 GP 59,94 ZAL 63,16 ZAP 6_,61 ETS 324,84. ZA1[ 110,62 ETE 72.08 ZAC 95,?8
PLANETOC[NTR|C CONIC
C3 15,839 VHL 3,_[:J 0L4 -_'_,00 RAL 39,_ RA0 6_67,6 V[L 11,714 PTH 2,06 VHP 6.127 0PA 62,38
LNCH AZNTH LNCH TIN[ L-Z TJl4_ |NJ LAT ]NJ _ ZNJ 27 A,,_ ]NJA_TH _NJ T_I4E PO (ST TIN
g0.00 :I 29 14 1394.17 5.16 3f13.gB 258.27 117.88 11 fl_ 26 794.2
90.00 16 59 50 5570,13 26,26 _D,_ 264,61 91,81 18 3_ 40 4970,1
100.00 12 34 56 1182.08 3.73 337.61 257.48 119._ 12 54 38 582.1
1(30.00 18 _ 49 5257,43 29,89 237,O_ L_>4,_4 89.96 20 4 26 4657,4
IIO.OO 13 10 4I 10/'0,04 ,33 3_._ 2_5._14_ 124,18 13 28 31 4?0,0
110,OO 20 17 33 4942,2£ 33.90 212,89 264,44 85,_8 21 39 56 4342.3
OIFF[R1ENTIAL CCR_CTIOI_ NIO-CJ_URS_ E_E.G"UTI_N ACCURACY
T0( -.2583 TRA-I.0555 TC3 .3375 BA4J ._06 _Y._T 1701.B _GR 3_44,8 _3 431.6
RDE .0904 RRA-2,0942 RE3 1.76_7 FAU .04482 RRT .9379 RRF-I.O000 R1T -.9396
FoE -,1261 FRA 2.9397 FC3-2.4500 B_P 1114§ SG0 _9_2,2 R23 -,0386 R13 -,9983
BOE .2737 BRA 2.3452 BE3 1,7976 F_P -1341 _GI 3895.3 S_ 537,2 THA 65,26
ORBIT 0ETERMINATION ECCURECY
ST 778,2 SR _35.3 SS 1099.2
CRT .9931 (RS .9990 (ST ,9870
LSA 1580.3 NSA I02.6 SSE 5.1
ELl 1138,2 EL2 66,7 ELF 46.97
ARRIVAL 0ATE NAY ]8 1969
IN( 4.7675 VJ 3K).26fl
APO 148.65 v2 34.867
ETC 142.90 CLP -45.93
RAP 350.13 ECC 1.2607








ST 616.5 SR 985.1 SS 736.8
CRT ,7|06 CRS 1.0000 CST .7JIB
LSA 1314.6 NSA 405.6 SSA .5
ELI 1094,5 [1.2 _90.4 ALF 62,1_
LEU_H DATE OEC 17 1968 FLIGHT TINE 154.00 ARRIVAL 0ETE H_Y 20 1969
HELIOCENTRIC CONIC
RL J47.2J LAL .0_ LCL 85.12 VL 27.720 GAL
RP 108.72 LAP -.49 LOP _64.67 VP _7,506 GAP
RE 71,560 GL -EO.31 GP 68.91 2AL BS,_ ZAP
PLAMETC_.ENTRIC CONIC
C3 544,043 VHL 23.32_
LNCH AZNTH LN_H T|I,_
44,94 9 48 37
J35.06 2_ 24 40
44,94 9 48 37
135.06 lB 24 40
44.94 9 48 37
135.O6 IB 24 40
OIFFERE.NTIAL CORRI[CTIC_N$
TOE 4.1442 TRA-3,7||4 TC3 -.1472 BAU 2.2_3
ROE-2.8J 94 RRA 9,4_6 RC3 ,2798 FAU-,D4JJJ
F0E -.8568 rR_ 2.1065 rC3 .0654 BSP 1488
E_E 5,0124 6RAI0,1607 BE3 .3161 FSP -14
OI$TAN_E 412,1B1
3,39 AZL 137,07 14C.A 179,33 S_A 126.27 EC( .15886 INC47.0628 vJ _O.265
-2,59 AZP 42,93 TAL 161,52 TAP 340.85 RCA 107,89 APO 148.64 v2 34.858
86,54 [TS 189,29 ZAE 74,41ETE _03.92 ZkC _0.42 ETC 15.03 CLP 80.34
OLA -51 .55 RAL- 37,_ R_O 6572,4 _t[L 25,794 PTH
L-I TIN[ INJ LAT
2298.98 1.61
749,B9 J .62




3.36 VHP 50.959 0PA 64.93 RAP 226.18 ECC 9.9536
INJ LONG INJ RT AS_ INJ A2_4TH INJ TINE PO CST TIM INJ 2 L_T INJ 2 LONG
63,24 506.09 141,53 10 26 56 1699.0 7.B6 58.64
_00._ _06.11 141.53 18 37 JO 149.9 7,87 29_.77
63,24 506,09 141,53 10 26 56 1699,0 7.86 58,64
300,345 506,11 141,53 IB 57 10 149.9 7.87 295.77
63.24 506.09 141.53 10 26 56 1699.0 7,86 58,64
_(J,_ 306.11 141.53 18 37 10 149.9 7.B7 29_.77
NIO-(J_RSIE E_CUTZON ACCURACY ORBIT 0[TERNINAT_ON _CCUR_C_
S,_T 1912.4 _ 4017,9 ,%3 78,7 ST 1109.2 ,_ 1318,2.55 873.7
_T -,_"ZJ_ Rm r ,_4_1 RIT -,9435 CRT -,B200 CRS -.9892 CST .8949
4449,8 _ -,0079 R13 1,0000 LSA 1862,0 NSA 513.9 $SA .3
•%1 4397.6 _ 679,4 THA 114.29 ELI 1646.0 EL2 508,4 ELF 129.03
LAUNCH 0ATE OEC 17 1_f_ FLI_T TIRE I_AL00 ARRIVAL OETE NEY 22 1969
HELIOCENTRIC CC_IIC
RL 147.21LAL ,00
RP 108.74 LAP -,67
RC 73,792 GL 60,30
PLANET_[NTRIC CONIC
C3 59.109 VHt. 7,688
LNO_ AZ/4TH LNO4 TINIE
33.81 17 24 26
146.19 3 5 42
33.81 17 24
146.19 3 5 42
33.8J J7 24 26
146.|9 3 5 42
0ISTM_E 4lB,9_
L_. 65,12 VL 27,7_9 GAL 3._3 AZI, 76,05 _ IB2,BO _4A 128.40 Ecc ,15716
LOP 267,84 VP 37,513 GAP -_,07 A2_ 103,94 TAL 161,86 TAP 344,65 RCA I06,22
GP -7_,02 ZAL 76,91 ZAP 76,01_ ETS 43,79 ZAE 107,26 ETE 295.59 ZAC 116.25
OLA 60,67 RAL 339,33 RAO,6_3,1 V_L 13,4_4 PTH _,46 _ 7,346 0PA o52,16
L-] TIN[ INJ L.AT INJ _ INJ RT A_k_ JNJ AZMTH ]NJ TII4_ PO CST TIN
4643.49 -2_.11 Z_B,SS 235,46 3_.18 18 41 50 4043.5
2_,O4 -23.10 90.$1 23S,4_ 32.16 3 55 10 23£8,0
4643,49 -23,11 Lw_B.55 2_S,46 32,18 16 41 50 4043,5
2_,04 -23.10 90.8| _3_,4_ 3_.18 3 55 10 23£8.0
4643,49 -23,1l _,_ 23_,46 3_,lB 18 41 50 4043,5
2968,04 -23,10 90.B1 235.4_ 32,18 3 5_ 10 23£8,0
DIFFERENTIAL CCR/_CTIONS
TOE-2.4191 TRA -,4042 TC3 .0_43 B_J ,2|52
ROE _.3238 _R_ -.0452 RE3 -,2701 r_U ,01725
r0E 4.8674 rRA .O_JO gC3 -.2_26 B_ 126_
BOg 5,8477 BRA ,4067 Be3 ,2723 FSP -943
IN(13.9523 Vl 50.265
APO 148.57 V2 34.846
ETC 221.98 CLP -52,82
RAP 68.45 ECC 1.9728








ST 1812.3 SR 3967.6 55 2_02.3
cRT -.9943 CR$ -,9998 CST ,9960
LSA 4929.1NSA 176,5 SS_ 1.0
ELI 4356.3 EL2 176.5 ALF 114.47
NI0-CO.IRS_ EXECUTION ACCURACY
S_T 1gO3.$ _GR _I_9,B SG3 315.5
-.gMI Mr ,_3 RTr -.9562
SGB 4421._ _3 -.00_O RI3 ._3_
_1 4380,5 _,2 601.0 THA 114.63
601
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69J
LAU_C_ 0AT£ CE( 17 1968 [LI_T TIM[ 158,00 ARRIVAL CiTE MAY Z4 1969
_LIO(ENTRIC CONIC
RL 147.21 LAL .00
RP 108.77 LAP -.86
R( 76.053 GL _(3.23
PLAN[ TO(ENTRI ( (ONtC
C3 27.122 VHL 5.208
LN¢._ _Z_TH LN(H TIN[ L-! _/a_
50.73 IB 47 3_ 4412.31
139.27 3 52 10 2608.99
40.13 18 47 35 4412.31
159.27 3 52 10 2808._
40'Y3 18 47 35 4412.51
139.27 3 52 10 2808._3
01FrE_NTIAL CORI_(71ON$
TO[ -.5452 TRA -.4343 T(3 .O0_ 8duJ ._(_7
_E 2.g7_ JeRA .52_7 R(3 -.8513 FAU .076O2
FO£ 7.9349 FRA 1,58i3 rC3-2.4265 8SP 11_10
BO£ 3.0263 8u_4 .6_4 _3 .B514 rSP -2556
OISTANEE 425.313
LOL 85.12 VL 27.754 GAL 3.Z7 AAL 81,69 NCA 185,94 5NA 128.50 EEC .15614 IN_ 8.3049 VI 30.265
LOP 271.01 VP 37.516 CAP -1.64 AZP 98.26 TAL 161.83 T4P 347.77 REA 108.44 APO 148.§7 V? 34.839
GP -49.24 ZAL 70.57 ZAP 73.37 [TS 23.65 Z_ 128.78 [TE 282.77 ZAC 121.20 ET( 198.80 (LP -64.00
CLA 54.94 RAL 355.58 RA0 65_.1 _I[L 12.186 PTH 2.19 VHP A.295 0PA -36.75 RAP 47._0 EEC 1.446&
INJ LAT INJ _ |NJ RT A._4_ _NJ AA'NTH rNJ T|NE PO (ST T|N ZNJ 2 LAT ;NJ 2 LC_IG
-31.76 213.03 239.6Z 42.51 ' 20 I 7 _12.3 -37.50 206.64
-31.77 84.16 239.B0 42.50 4 _ 59 _'Z09.0 -37.49 77.79
-31.78 213.0_ 2_9.82 42.51 2_ 1 7 3812.3 -37.50 206.64
-31.77 84.18 239.b0 42.a_0 4 38 59 "_*09.0 -37.49 77.79
-31.76 213.03 239.82 4_._i 20 J ? 3812.3 -37.50 206_64
-31.77 84.18 239.B0 42.50 4 38 59 _Z'09.0 -37.49 71.79
NI0-(.CURSA[ E_CUTION ACCURACY _Fr_ETERNIN_TION AECURAC_
SGT |025_6 _ 3538.1SG3 827.7 ST 649.6 SR 3288.9 SS 3257,3
I_ o.7738 /_ .9993 RTI r -.79L:_0 CRT -.9545 CRS _.9999 CST .9580
3(_3.7 R_ -.010_ RI3 .999? LSA a670.5 NSA lg(3.4 SSA 2.0
S_I 3628.9 S_ 633,9 T_ 103.05 ELI 3347.1 EL2 190.3 ALF IOO.71
LAUN(J4 0AT[ OE( 17 1_ FLIGHT TINE |_.00 AK_IVAL OATF NA_ 26 1969
I_LIO_ENTRIC CONIC
RL 147.21 LAL ._
RP 108oB0 LAP -1.04
RC 78.340 GL 44.51
PLAIqE TC_NYRJ C CONIC
C3 ZO.463 _ 4.524
LNC_ *_TH _H TIN[ L-I 7INE INJ L4T
_5.97 19 29 18 4308.72 o33.02
134.03 4 2 38 2775.00 -33,01
45:97 19 29 IB 43_38.7_ -33.02
134.03 4 2 38 277_ -33.01
4_.97 19 29 IS 4_08._ -33.02
134.03 4 2 38 277_00 '3_.0!
OIFFER(NTIAL CX3R_ECTIO_L_
70£ -.0835 7R_ -.3_H_4 7(3 -.1_93 _AU .279_
2.00_ RRA .5742 RC3-1.O|L_ F/4J .12112
rO£ 9.3926 rRA 2.9577 FC3-5.1243 8SP 9396
8oE 2,0086 8RA .6_55 8C3 1.0LP_I FSP -3854
DISTANCE 431.685
LOt. 85.12 VL 27.767 G_L 3.2_ AA'L 83.43 H(_ 189.10 _ i_.59 ICe .15536
LOP 214.17 vP 37._18 GAP -I.2"_ A2_ _NL49 TAL 161.78 TAP 3_0.68 R_A i08.61
GP -37.42 2_L 67.94 2AP 74.38 ITS |5.O6 Z_ 141,|5 ET[ 277.13 ZAC 121.21
OLA _0.73 RAL 2.12 _ 6_7.8 VEL 11.910 PTH 2.12 VHP 3.504 0P_ -27.29
JNJ _ JNJ RT AE |NJ AZ_,ITH |NJ T|NE PO C$T TIN
_3.Z3 _40.04 49.01 _0 41 6 3708.7
si.93 z_o.o3 49.oo _j_ 2175.o
20_._3 2_0.O4 49.01 ZO 41 6 3708.7
_.23 240,04 49.01 20 4i 6 3?06.?
81.93 2_0.03 49,00 4 4_ 53 2175.0
IN¢ 6.568_ Vl _0.265
APO 148.57 v2 34.831
ETC 188.54 (LP -70.18
RAP 39.12 ECC 1.3368
ZNJ 2 LAT JNJ 2 LONG
-38.03 195.98
NI0-O_I,WS[ I[_[CdTICN _CCI,_AC_'
S_7 H3.0 _ 2938.1 Y-3 1Zl5.9
R_¢r -.4535 _ .999'Z RTlr -.4776
_d_ 3016.7 _3 .0019 R13 ._5







ST 228.0 SR 2565.3 SS 3641.6
CRT -.5763 CRS -.9999 CST .5892
LSA 4456.3 MSA 186.8 SS4 2.6
ELl 2568,7 EL2 185.8 ALF 92.96
LAUNCH _TE 0EC 17 ]96_ FLIGHT TIN[ 162.00 ARRIWL C_T£ _ 2_ 1969
HELIC(ENTRIC EC_llC OlSTAN(£ 438.042
RL 147.Z1 LIL .00 LCX. 85.12 VL 27.717 GIL 3.26 AZL 84.28 HCA
RP 108.82 LAP -1.21 LOP 277.34 VP 37.518 GAP -.81 A?P 95.59 TAL
RE 80.651 GL 40.99 GP- -:_3.06 ZAL 65.78 ZAP 77.92 ETS 9.43 ZA£
PLANETO(ENTRIC ECtAI¢
C3 17.769 VHL 4.215 CL_ 47.99 RIL 5.55 RAC 6567.7 VEL 11.796 PTH 2,09 VHP 3.165 0PA -21.66 RAP 33.39 EC( 1.2924
LN_H AZHTH LN_H TIN[ L-I T|N[ INJ LAT INJ LONG |NJ RT AS_ INJ AZ_4TH |NJ TIN[ PO CST TIM |NJ 2 LAT INJ _ LONG
49.49 19 54 33 4247.66 _32.92 197.01 239.89 52.87 21 5 21 3647.? -37.49 1_9_39
|50.51 4 4 45 2769.46 -3_.90 61.27 239.88 52._6 4 50 54 2169.5 -37.48 73,65
49.49 19 54 33 4247.66 -32.92 197.01 239.89 52.67 21 5 21 3647.7 -37.49 189.39
130.51 4 4 45 2769.46 -32._3 81.27 239.88 52.86 4 50 54 2169,5 -37.4_ 73.65
49.49 19 54 33 4_47.66 -32.92 197.01 239.89 52.87 21 5 _J 3647.7 -37.49 189,39
130.51 4 4 45 2769.46 -32.90 81.27 239.88 52.86 4 50 54 2169.5 -37.48 73.65
GIFFERENTI_L CORECTIONS MIO-COUR_ EXECUTION ACCURACY ORBIT _ETERNINATI@N ACCURACY
TOE .2158 TRA -.2171 TC3 -.3566 _AU .2507 S_T 609.0 _ 2491'0 .S_3 1477.6 ST 321.9 SR 2092.2 SS 3805.6
RO_ 1.51 94 RRA .5481 RC3 -.9930 _AU .14_4 RRT .2417 _ .9@_ RTF ._167 CRT ._342 CRS -.9999 CST -.B_4 7
F0[10.0789 FRA 4.0306 rC3-7.2905 8SP 7767 56_ 2564.4 R_3 .0403 R13 .9993 LSA 4350.9 HSA 183.4 SS4 3.2
80E 1 .5347 BRA .5895 8(3 1.055! FSP -4666 SGI 2495.6 S¢2 589.9 THA 86.42 £L1 2109,5 EL? 176.1 ALF 82.63
192.27 S#4A 128.66 ECC .15481 INC 5.7220 Vl 30._65
161.68 TAP 353.95 RCA 108.74 _PO 148.58 v_ 34,8_4
148.B1 £TE 269.73 ZAC 119.36 £T¢ 182.31CLP -76.01
LAUNCH OATE DEC 17 1_68 FLIGHT TIME 164.00 AREIVAL DATE N_Y 30 1969
P_LIOCENTRIC CONIC OISTAN(£ 444.37_
RL 147.21 LAL .00 LOL 95.12 VL 27.7_4 GAL 3.28 AZL 84.78 H_._ 195.44 SHA 128.71 £CE .15449 INC 5.2194 vJ _O._65
RP 108.84 LAP -|.39 LOP 280.50 VP 37.517 GAP -.40 AZP 95.03 TAL 161.55 TAP 356.99 RCA 108.82 APO 14_.59 v2 34.816
RC 82.981 GL 38.60 GP -25.07 ZAL 64.57 2AP 92.60 KTS 5.54 Z_E 153.53 ETE 259.66 ZAC 116.85 ETC 178,20 CLP -Hl.8_
PL_NETO_ENTRIC CONIC
C3 16.358 VHL 4.045 0LA 46.10 RAL 7.74 RAO 6567.7 VEL !1.736 PTH 2.07 VHP 2.987 CPA -18.15 RAP 28.86 ECC 1.2692
LNCH A2_4TH LN_H TIN[ L-I TINE INJ LAT |NJ LON_ INJ RT A_K_ INJ AZ)4TH INJ TIME P_ CST TIN INJ Z LAT [NJ 2 LONG
51.97 20 12 5 4206.57 -32.55 19_.76 239.87 55.34 21 22 JZ 3606.6 -36.83 I84.95
128.03 4 4 44 2772.41 -32.53 81.24 239.86 55.33 4 _O 57 2172.4 -36.82 73.43
51.97 213 12 5 4L_36.57 -32.55 19_.76 239.87 55.34 21 _2 12 3606.6 -36.83 184.95
128.03 4 4 44 2772.41 -32.53 81.24 239.86 55.33 4 50 57 2172.4 -36,82 73.43
51.97 20 12 5 4206,57 -32.55 192.76 239.87 55.34 ZI 22 12 3606.6 -36.83 184.95
128.03 4 4 44 2772.41 -32.53 81.24 239.86 55.33 4 50 57 2172.4 -36._? 73.43
0IFFERENTIAL CCRR1ECTION$ MI0-COUR,_[ EX]ECUTION ACCURACY ORBIT DETERMINATION _CCUR_C_
TOE .4691 TRA -.0839 TC3 -.6115 B4U .2430 SGT 846.0 _R 2144.6 .5_3 1643.7 ST 666.7 SR 1756.8 SS 3849.3
ROE 1.2210 RRA ._002 RE3 -.9275 FAU .]6937 RRT .74|6 RRIr .998| RTF .7226 CRT .9682 CRS -.9997 CST -.9624
FOE10.3212 FRA 4.7845 FC3-8._N_39 _SP 6773 ._ 2305.4 R23 .1017 RI3 .9933 LSA 4279.6 NSA 1_0.3 SSA 3.9
B0E 1.3OB0 _RA .5072 BC3 ! .1110 FSP -5264 SGI 2240.5 SC2 543.2 THA 72.64 ELI 1872.5 EL_ 156.4 ALF 69.6_
602
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69
LAUlNCH {:ATE DEC; 17 1968 FLIGHT TIME 166,00 ARRIVAL _*T£ JUN ! 1969
HELIOCENTRIC CONIC
RL |47.21 LAL ,00
RP I(38.86 LAP -I °56
RC 85.328 GL 36.84
PLANE TOC[NTRZ C CONIC
C3 15.52J VHL 3.940
LNEH AZNTH LNCH TIME
53.81 20 25 27
IZ6.19 4 4 ZO
53.81 ZO Z5 27
126.19 • 4 20
53.81 20 25 27
J26.19 4 4 20
01 STANCE 450.695
L_ 85.12 VL 27.789 GAL 3.31 AZL 85.J2 HEA 198.60 SNJ ]26.74 ECC .J5439 INC 4.8846 vl 3D.265
LOP Z83.66 VP 37.514 GAP -.00 AZP 94.65 TAL 161.38 TAP 359.98 RCA lOS.R6 APO 148.62 v2 34,8J0
GP -2|,42 ZAL 63.63 ZAP 87.79 ETS 2.11 ZJ4E J56.00 ETE 247.40 ZAC ll4.lO ETC 175.32 CLP -87.63
CLA 44.72 RAL 9.37 RAO 6567,6 VEL l|.?01 PTH 2.06 VHP 2.692 OPA -15.69 RAP 2'=.94 ECC J.2554
L-I TIME ;NJ LAT INJ LONG INJ RT A,_ INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
4176.83 -32.14 189.67 240.01 57.04 21 35 4 3576.8 -36.22 181.77
2778.31 -32.13 81.46 240.00 57.03 4 50 38 2178.3 -36.21 73,56
4176,83 -32.14 J89.67 240.01 57.04 2J 35 4 3576.8 -36.22 181.77
2778,31 -32,13 81,46 240,D0 57.03 4 50 38 2178.3 -36.21 73.56
4176.83 -32,14 189.67 240.01 57.04 21 35 4 3516.8 -36.22 181.77
2778.31 -32,13 81.46 Z40.00 57.03 4 50 38 2178.3 -36.21 73.56
ORBIT OETERNINAT;ON ACEURAO"
ST J019.3 ._R ;496.; SS 38D2.5
CRT .9890 CRS -.9996 CST -.9842
LS_ 4207.8 MSA 176.4 S$A 4.6
ELI 1806.0 EL2 125.1 ALF 55.84
OIIrlrERENT I AL CORR[C T|CNS
TOE .7003 "R, .0582 TC3 -.6876 BJ,J .Z560
ROE 1.0114 RRA .4447 RC3 -.6568 IrAU .184g0
FOE10.227! FRA 5.2439 FC-10.3135 BSP 6467
BOE I .2301 BRA ,4485 _3 I .2336 FSP -5794
N|0-C.OUR_ EX:ECUTIO4 ACCURACY
SGT IZ41.1 _ 18_.8 .%3 1733.3
RRT .9019 _ .9969 R1T .8879
.T_ L_33.4 1_3 .1575 RI3 .9847
S_! Z186.5 SC,2 455,3 THA 57,32
LAUN(:H 0ATE OE¢ 17 | FLIGHT T]'NE |_.O0 ARRIVAL DATE JUN 3 1969
HEL/OCIrNTRIC CCIqJ C
RL |47.7J LAL .00
RP 108.88 LAP -1.7Z
RC 87.691 GL 35.45
PLANETO(ENTRI( CONIC
C3 14,999 VHL 3,873
LNO"I A$'MTH LN(,J'4 TIME
55.25 _ _ 24
124.75 4 4 5
95.25 20 345 24
1Z4.75 4 4 5
55.75 20 36 24
124.75 4 4 5
0I STM¢CE 456.g91
I..OL 85.17 VL 67.791 GAL 3.35 AZL. 85._
LOP 286.82 VP 37.511 GAP .39 AZP 94,31 TkL
GP -J8.60 ZAL 62.81 ZAP 93.18 ET$ .59 2/_[
Z01.?6 _ IL_.76 ECC .15451 -rNC 4.64,12 VI 30.265
161.15 TAP 2.9"Z_RCA 108.86 APO 148.65 V2 34._q04
136,60 [TE _4.55 ZAC I11.35 ETC 173.22 (LP -93.35
OLA 43.67 RAL 10.71 _ 6_7.6 VI[L 11,678 PTH 2.05 vHP 2.848 0PA -14.35 RAP 21.44 ECC I .2469
L-| TIN? IN| L_T |NJ _ IN| RT A_ JNJ AZNTH ZNJ TIN_ F_) (ST TIN _NJ 2 LAT IN| 2 LONG
4J54._ -31.74 |87._M _40.33 _._.7 2| 43 39 3554.4 -35,68 _79.38
2785,42 -31.73 81.81 240.3Z 58,26 4 50 30 2185.4 -35.67 73.85
4154.36 -31,74 187.34 240.33 58.27 21 45 39 3554.4 -35.66 179.38
2785,42 -3J ,73 BJ oBJ 240,32 58.26 4 50 30 2J85.4 -35.67 73,85
4154.36 -31.74 187.34 240.33 58.27 21 45 39 3554.4 -35.68 179.38
2785.4_ -31.73 61.81 _40.3_ 58.26 4 50 30 2185.4 -35.67 73.85
OR1BIT DETERN_NkT_ON ACCURACY
ST 1364.7 SR 1_07.5 SS 3766.6
CRT .9952 CRS -.9993 CST -.9907
LSA 42J0.5 MSA 176.8 SSA 5.3
ELl 1887.7 EL2 92.6 ALF 43.77
DIFFERENTIAL CCRR[C T IO1_
TOE .9183 TRA .20_ TC3-!.1861 8AU o2807
ROE .8677 RRA .40_ RC3 -.743_ FAU .18764
F'DEJO.O749 FRA 3.r_33 F_-|0.8_304 88P 6483
eo£ 1.2634 8RA ,4533 _:3 I._99 FSP -565_
NID-(.CURSE EXECUTION ACCURACY
_T 1_3.E _GR 1631.5 8G3 1784.7
RRT .9488 _ .9950 RT] r .9388
JK4B _351.3 I_ .J816 R13 .9784
_1 _321.1 SGZ 376.0 THA 43.80
L_UNCH 04TE 0£( 17 1968 FLIGHT TII_ 170.00 ARRIVAL 04TE |ON 5 1969
H_L I(XENTRI C CONIC
RL 147.21 LAL .00
RP 106.9(3 LAP -1.68
RC 9(3.065 GL 34.30
PL4N_TO(ENTRX( CONIC
C3 14.674 VHL 3.831
LN(.PI AZ_TH LIq_H TIHE
_6.42 20 4_ _3
123.58 4 4 8
36.4_ 20 45 53
123,58 4 4 8
56,42 20 43 53
123.58 4 4 8
DISTANCE 463.266
LOL 85.;2 VL 27.791 GAL 3.40 A$L 85.54 NCA 204.93 5,NA 128.76 ECC .15484 IN( 4.4624 Vl 30.?65
LOP 289.99 VP 37.506 GAP .76 AZP 94.05 TAL 160.89 TAP 5.81 RCA 108.62 APO 148.70 v2 34.799
GP -16.32 ZAL 62.05 ZAP 98.38 £T5 358.97 ZAE 155.77 ETE 222.83 ZAC 108.70 ETC 171.64 CLP -98.94
0LA 42.83 RAL 11.90 RAC 6367.6 _EL 11.664 PTH 2.05 VHP 2.843 0PA -13.27 R_P 18.29 ECC 1.74J5
L-I TIME IN| LAT IN| LOl_ IN| RT A$_ IN| AZNTH |NJ TIN? PO C$T TIH IN| 2 LAT _NJ _ LONG
4136.84 -31.37 183.51 240.80 59.20 2l 54 _0 3536.8 -35,19 I77.51
2793.15 -31.35 82.23 240.79 59.18 4 50 41 2193.2 -35.18 74._4
4136.84 -31.37 185.51 240._0 59.L_3 21 54 50 3536,8 -35.19 177.51
2793.15 -31.33 82.13 Z40.79 39.18 4 50 4j 2J93.2 -35.18 7•.74
4;36.84 -31.37 185.51 _40._O 59.20 2! 54 _ 3536.8 -35.19 177.51
2793.!5 -31.35 82._3 240.79 59.19 4 50 41 2193.2 -35.18 74.24
CRBIT 0ETERMJNATION ACCURAC',"
ST 1690.1 SR 1144.2 SS 3669.3
CRT ,99_0 CRS -.9988 CST -.9937
LSA 4195.0 MSA 175.7 SSA 6.0
ELI 2040.1 EL2 60.5 ALr 34.08
C IFIrER_NTIAL COliC T IONS
TOE 1,1203 TRA .33_ TC3-!.4_08 8J_J .3169
ROE .7507 RRA .3586 RC3 -.6449 FAU .18874
FOE 9.6945 FRA 5.8345 FC-1_.1348 8.SP 71L=O
BOE I .3486 6RA .5059 8<:3 1.6151 FSP -5910
NID-COURSIE_ EXECUTZON ACCURAC'f
SGT 2150,4 SGR J428.2 5G3 1782.4
RRT ,9_84 RRF .992D R_ .9617
Sr_ 2581.5 1_3 .1693 R13 .9774
SG| 2564,1 SG_ 29_.8 THA 33.26
_L_UNC_ OATE DEC 17 1_ FLIGHT TIME 17_.00 ARRIVAL CATE JUN 7 1969
HELIOCENTRIC CONIC
RL 147.21LAL ,(30
RP 108.91 LAP -2.03
RE 92.449 GL 33.29
PLAN_TOCENTRIC CCNIC
C3 14,486 VHL 3.806
LNO4 ATNTH LN_H TIN[
57,40 20 54
122._0 4 4 35
57,40 20 54 L:_
122,6O 4 4 35
57.40 20 54 2_
122o_ 4 4 35
OlSTJg_E 469.3_1
LOL 85.12 VL Z7.790 GAL 3.47 AZL 85.68 H(J_ L_08.O9 SMA 128.75 ECC .15537 INC 4.3194 vl 30.265
LOP 293,13 VP 37,501 GaP 1,16 A5'P 93,81 TAL .16O,_7 TAP 8,66 REA 108,74 APO 148_75 VE 34.795
GP -14.43 ZAL 61.30 ZAP 103.87 ET$ 357.7_ 2AE 153.97 ETE 213.25 ZAC 106.26 ETC 170.45 CLP-I04.33
OLA 47.13 R_. 13.O3 R_0 6367.6 V[L 11.656 PTH 2.05 VHP 2.869 OPA -12.47 RAP 15.48 ECC 1.2384
L-I TIME IN| LAT IN| LONG IN| RT A$_ IN| A_4TH IN| TINE PO C$T TIM IN| 2 L_T IN| 2 LONG
412_._5 -31,00 184.03 241.41 59.91 22 3 9 3523.0 -3•.74 176.02
_t_11.3! -_O._ 8_.?13 Z41.40 59.90 4 51 16 2_J.3 -34.73 74.70
41L_'Z._N_ -31.00 184.03 241.41 39.91 22 3 9 3523.0 -34.74 176,0_
_01.31 -_._ B'_.?O _41 .40 59._0 4 5; J6 2L_1.3 -34.73 74.70
41_._ -31.OO 184.0_ 74|.4| 59,91 Z_ 3 9 35_3.0 -3,.7, _76.02
2801.31 -30.99 82.70 _41.40 59,90 4 51 16 2L:_01.3 -34.73 74.70
ORBIT DETERMINATION _CCURAC¢
57 19_0.1SR 1007.0 SS 35•5._
CRT ,9993 CRS -.9980 CST -.9951
LSA 4185.0 NSA 175.1 SSA 6.6
EL| 2230.1 EL2 33.• ALF _6.83
01FFERENTIAL _CTIOqi_
TDE !.3037 TRA ._77 TC3-!.7_ _ .3_85
ROE .6366 RRA .3181RC3 -.5485 FAU .183_
FOE 9.1947 FRA 5,9156 FC-JI.I|34 8SP
B0E J.4615 _RA .3980 B(3 J.8513 F_P -5833
NI0-COUR_ EXECUTION ACCURACY
,q_T Z595.3 _,R 1250.2 S_;3 1743.8
RRT .9757 _RF .9_75 R1T .9729
SG_ 2880.9 R_3 .1347 R13 .9793
_GI 28_.2 .%2 247.9 THA 25.37
6O3
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69p
LAUNC_ CATE 0EC 17 19_6 fLIGHT TI_ 174,00 ARRIVAL CATE JUN 9 |969
_LI_ENTRIC CONIC 01STAN(E 475.756
RL 147.21 LAL .00 LOL 85.12 VL 27.786 GAL 3.54 A2"L 85.80 HCA Z||.25 S/4A 128.72 [CC .156X| IN(: 4.2032 VI _3.265
RP 108.92 LAP -2.lB LOP 2_NL51 vP 37.495 GAP 1.54 AZP 93.59 TAL 160.21 TAP II .47 RCA 108.65 APO |48.82 V2 3".791
RC 94.840 (,k ]2.38 GP -IZ.B] ZAL 60,55 ZAP 108,95 [T$ 356.75 ZAE l§1.65 ETE EO5,84 ZAC I04.07 [TC 169.54 CLP-J09,45
PLAI_ T_IrNTR | C CONIC
C3 14.403 VHL 3.795 0LA 41.53 RAL J4.|4 RA0 6567.6 V1EL JJ.65_) PTH 2,05 VHP 2,920 0PA -1|.83 RAP J3.02 ECC 1,2370
LN(.H AZMTH LN(N T|NE L-I TINE IN| LAT |NJ _ |NJ RT AS( IN| AZNTH _NJ T|ME PO C$T TIN IN| 2 LAT |NJ 2 LONG
58.25 21 2 28 4111.7_ -30.65 182.82 2,12.16 60.47 22 I0 59 3511.7 -34.32 174.81
121.7_ 4 5 22 2809.96 -30.64 B3.L_Z 242.16 60.46 4 52 12 2210.0 -34.]I 75.21
58.25 21 2 28 4111.75 -]0.65 IB].BZ 242.16 60.47 22 10 59 35J1.7 -34.32 174.81
JZJ .75 4 5 2"2 2809._ -.30.64 83._2 Z42.|6 60.46 4 52 12 2EJO.O -34.31 75.21
58.25 2l 2 28 4|IJ.75 -_0.65 J82.82 242.|6 60.47 22 |0 39 3511.7 -34.32 174.81
12! .75 4 5 LP2 28(39.9_ -30._ 83._ 24Z.16 60.46 4 52 |2 2210.0 -34.31 75.2]
OIrlrEI_[NTIAL CCIRI_CTIONS N|0-COUR._ E_CUT;ON ACCURACY CI_|T DETERWIN*HION ACCURACY
TOE ! .4757 TRA .65_Z TC3-2.0_52 BkU .40|5 _.,T ._I0J9.5 _ 1095.5 ._._ |679.2 ST 226].B SR 892.8 S$ 5408.9
.5_O8 IRmA .2772 R(_ -.4540 FkU .|7930 RRT .9762 RIW .9_06 RTr .979| CRT .9999 CRS -.9970 C$T -.9960
rOE 8.6314 rRA 5.8878 F(-10.7770 BSP 9|64 Y_ 3212.1 _ .09|4 R|3 .9816 LSA 4J84.7 MSA 174.7 SSA 7.3
1.5859 BRA .7|5| eC_ 2,0852 FSP -5574 _| _4,3 _ _4,0 11-1A 19,60 ELl 2433.5 FL2 12,3 ALl = 21.52
L_LINCH DATE O[C |7 1_ rLI_T TINE 175.00 ARRIVAL OATE JUN ]1 1969
1L_.69 £CC .15703 INC 4.1064 vl 30.265
|4.L_ RCA 108.48 _.PO 148.89 V2 ]4.788
_00._5 ZAC 102.19 [TC 168.83 CLP-J14,29
I'(LI_ENTRZC CONIC 01$T,4.N(E 481.971
l_. 147.21 LAL o0_ I..O. 85.12 VL L:'7.7111 GkL 3.M A?L 85.|19 _ 214.41 S_k
RP |08.9] L/_P -2,32 LOP 299,47 VP 37,ql8 GAP | .92 AZP 9_._ T_U. |59.8| TAP
RE 97.2_ GL _|._4 GP -11.46 ZAL 59.711 ZAP |13,77 lETS ]_J4LO| Z,q[ |49,09 ErE
PLAN_ TC_rNTR IC C..4_1;C
C3 14.406 VHL _..7_N_ DLA 41.02 RAL |5.24 _ 6_7.6 _EL 1|.653 PTH 2.05 VHP 2.994 0N -If .28 RAP 10.92 ECC I .2371
LN(_ _ZMTH LNCH TINE L-I TIN_ _NJ I._T IN| _ |NJ RT AS_ |NJ A2WTH IN| TIN[
H.O0 21 10 l0 410_.?0 -_0.30 Jill.151 243.04 60.92 L_Z lB _2
59.00 2| 10 lO 410"_.70 -30..30 IB|.B| 24].04 _0.9"Z L_ 1B ]2
121 .(30 4 6 _0 _|9.10 -_O.ZB 8_.78 243.04 60.91 4 53 29
_9.00 21 10 10 4|0_.70 -30._f0 |B| .B| 243.04 60.9_ 22 |B _2
121.00 4 6 .30 ZBI9.|0 -_0._ B_.78 24_.04 60.9| 4 53 _9
_Irr£_Nl"iAC COR1RI[CTI(_IS NIO-_ E_CUTION A(CURACY
70E 1.628_ 7_',_ ._0_4 T(_-2.2/I01 B_U .4448 _T 34|_.6 _ _N_I.| ,_U i594.9
ROE .5|_ _R'A .24|1 RC_ -._N_79 F_MJ .17085 _T .97|7 i_r .97|o RTF .98_R
roe 8.0z95 rR_l 5.7744 FC-lO._74 B_tP 10_1 _G_ _1546..3 _] .05J2 R1] .9818
_0£ 1.7089 8R_ .843_o B(._ Z,_04)_ FSP -_447 ._k;| .3539.5 _,2 2|9.0 THA |5,.36
PC) C$T TIN IN| 2 LAT IN| 2 LONG
_2J9. | -]3. _0 75.77




ST 2505°9 SR 796.4 SS _257.8
CRT .9999 CR5 -.9954 CST -.9965
LSA 4182.9 NSk 174.2 SSA 7.9
EL1 2629.4 EL2 J2.| kLF 17.63
LAUNCH O_TE 0£C 17 1968 FL|GHT TIRE 178,00 ARRIVAL D_TE |ON ]5 1969
HELIOCENTRIC CONIC 0IST4N(E 488.164
RL 147.21 L_L .00 LCL 85.12 VL 27.774 G_L 3.74 AZL 85.98 H(A 217.58 S_ 128.64 ECC .15816 |NC 4.0240
RP 108.94 L_P -2.45 LOP 302.63 VP 37.481 G_P 2.29 _ZP 9].19 T_L 159.36 T_P 16.94 RC_ 108.29 _PO 148.98
RE 99.636 GL _3.73 GP -10.28 ZAL 58.97 ZkP 1|8._1ETS 355,44 ZAE J46.50 IT[ |96.03 ZAC 100.63 £TC J68.34
PLAN[T_ENTRIC CONIC
C5 14.483 VHL 3.B06 0LA 40._4 RAL J6.37 RAO 6557.6 VEL |1.656 PTH 2.05 VHP 3.087 0PA -i0.77 RAP 9.17 £CC 1.2383
LN(.H AZNTH LN(H TINE L-| TINE |NJ LAT |NJ LONG |NJ RT 4._ |NJ _2'NTH ' |NJ TII( PO C_T T]N |NJ 2 L_T _NJ 2 LONG
59.69 21 _7 43 4095.36 -29.94 180.95 244,05 61.29 2_ 25 58 3495.4 -_3.52 172.95
120.]I 4 7 57 _S_-8_9 -29.9.3 _4._ 244.04 61.27 4 55 5 2228.8 -33.5| 76.38
59.69 21 17 43 4095J6 -29.94 1_0.95 244.05 61.29 22 25 58 ]495.4 -33.52 172.95
12/3.31 4 7 57 2828.79 -29.9] B&._ 244.04 61.27 4 55 5 2228.8 -33.51 76.58
59.69 21 17 43 409536 -29.94 180.95 244.05 61J9 22 25 58 .3495.4 -]3.52 ]72.95
120.31 47 57 2828.79 -29.93 84..38 244.04 61.27 4 55 5 2228.8 -33.51 76.38
DIFFERENTIAL CORreCTIONS N|0oC_UR._ EX[CUTION ACCURACY CR_IT OETERMIN_TION ACCURAC_
TOE 1.7652 TRA .9563 TC]-2,496| BAU .4865 ._T _776.4 _ 847,0 ._ |499.8 ST 271B.3 SR 716.8 55 ]J02.9
ROE .4689 RR_ .2085 RC3 -.289.3 F/_J .16079 F_RT ,91519 _ .9569 RTT .9851 CRT .9992 CRS -.993| CST -.9968
rOE 7.4017 FRA 5.61_ FC3-9.6|15 BSP 11455 _ _1870.2 _ .02|6 RJ3 .9855 LSA 418].4 NSA 173.8 5SA B.5




LALI__H C_TE [_EC 17 1968 FL|_IT T|NE |80.00 #WRI_IV_L O_TE JUN 15 1969
HELIC_ENTRIC CONIC
RL 147.21LAL ._(_
RP 108.94 L_P -2.58
RE 102.O38 GL 29.95
PL_NETCX_ENTRIC CCNXC
C3 14.627 VHL .3.825
LNCH _2_47H LN_H T|NE
60.33 21 25 |3
119.67 4 9 40
60.33 21 25 13
119.67 4 9 40
60._3 2| 25 13
1J9.67 4 9 40
OISTMK"E 494._7
LOL 85.|2 VL 27.766 GkL 3.B6 AZt. 86,05 HO L_210.74 .T,N_ 128_58 ECC .15948 IN( 3.9527 Vl 30.265
LOP 305.79 VP ]7.47_ GAP Z._6 AZP 9_.00 TAL 158.87 TAP |9.61 RCA 108.07 APO 149.09 V2 34.784
GP -9.27 2_L _.|_ ZAP |_.54 ITS .3_5,0| ZAIE |44.00 [TE 19_.82 ZAC 99.39 ETC 167.96 CLP-123,03
OL4 40.|0 R/q. 17.5.3 RAO 5557.5 VIEL 11.662 PTH 2.05 VHP .3.197 0P_ -10.29 RAP 7.78 ECC 1.2407
L-Z T_N_ ]NJ LJT IN| _ |NJ RT A_._ IN| _ZI4TH |NJ T|N[ PO C$T T_M _NJ 2 LAT ZNJ Z LONG
4089.44 -29._8 180.Z2 245.18 61.58 _ 33 _3 ]489.4 -33.12 172.23
28_.12 -29.56 85.03 245.17 6J.57 4 56 59 2239.1 -33.1| 77.05
4089.44 -L_J._8 180.22 245.18 61.58 L_Z 3.3 _3 3489.4 -33.12 172.23
28_9.12 -_J.56 85.03 245.17 61.57 4 56 59 2239.1 -33.11 77.05
4089.44 -_._ 1_0._ 245.18 61.58 22 33 2] ]489.4 -33.12 172.23
28.39.|_ -29.56 85.03 245.|7 61.57 4 56 59 2219.| -]].11 77.05
CRBIT OETERNINATION 4CCLM_CY
ST 2901.3 SR 651.7 55 2947.5
CRT .9979 CR$ -.9901 CST -,9970
LSA 4183.3 MS_ 173.6 SSA 9.0
ELI 2973.3 EL2 40.9 _LF I2.64
OIFFERENTI_L CORIECTIONS
TOE 1.B872 7R_ 1.10.32 TC3-2._15 B_UJ .SL_I
ROE .429] RRA .1794 R(3 -.2194 _kU .|4_5
FOE 6.7976 FR4 5.4205 rC3-B.B689 B_ |2542
BOE 1.9354 BRA 1.II77 BC] 2.6905 FSP -4BC_
NIO-C_E E_CUTION ACCURKY
_T 4J07.2 _ 751.8 S(.3 I]99.7
RRT .9462 _ .9375 RTF .981_
4175._ R_.3 .0025 R13 .9867
S(,I 4168.6 .%2 2.39.7 THA 9.86
604
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LJUNCH CATE CEC J7 J968 FL|GHT TJl,I( IBm.D0 JRRIVAL CATE JUN j7 _969
Hi_L]C_ENTRJC CONIC
RL |47o21 LAL .00 LOL 85°|2 VL
RP 208.95 LaP -2.70 LC_ 308.96 VP
RC 104.441GL 29.19 GP -8.38 ZAL
PLAN[TOCENTR[C CC_INI(
C3 14.836 VHL 3.852
LNCH AZNTH LN(H TItlE
60.94 2] 31 47
119.06 4 11 38
60.94 21 32 47
119.06 4 11 38
60.94 21 32 47
J19.06 4 11
CZr_EENTI4L CCR_CTJON5
TOE 1.9980 TRA |.Z522 TC3-Z.B_O BAU .5612
.3988 _A .1542 RE3 -.!_73 FAU .J3812
FOE 6.2325 FRA 5.2135 FC3-8.0599 6SP 1351|
_3[ Z.0374 BR4 1.26|6 BC3 Z.8344 FSP -4flZJ
CISTJNCE 500.489
17.756 GAL 4.00 AZL 86.11HCA 123.90 SMj 128.51 ECC .16100 INC 3.8899 Vl 30.265
37.465 GAP 3.03 AZP 92.8J TAL |58.33 T4P 22.23 RCA 107.R2 APO |49.21 V2 34.783
57,26 ZAP 126.48 £TS 354.68 ZAE 14|.64 £T[ 190.35 ZA( 98.46 £TC 167.69 CLP-126.94
CL4 39.69 RAL 18.72 RA0 6567.6 VlEL 1J.671 PTH 2.05 VHP 3.321 0PA -9.79 RAP 6.72 ECC 1.2442
L-[ 711_ ZNJ LA7 _NJ LONG IN| RT A,_ IN| 4ZNTH |NJ TIN[ PO (ST 7IN IN| 2 L4T IN| 2 LONG
4084.70 -29.LP_ |79._" 246.42 6|.82 22 40 51 3484.7 -32.71 171.62
2B50.|8 -29.19 85.7_ 246.41 61.8| 4 59 8 _2_0.Z -32.70 77.77
4084.70 -29.20 ]79.58 246.42 61.82 22 40 51 3484.7 -32.7! 171.62
2850.18 -29.19 8_.7_ 246.41 61.8| 4 59 8 _0.2 -3_.70 77.77
4084.70 -29.20 179.58 246.42 61.82 22 40 5l 3484.7 -32.71 17|.62
2850.18 -29.|9 85.73 246.4| 61.8| 4 59 8 LP'ZSO.2 -32.70 77.77
MI0-COURSI[ £_CUTIC_I ACCURACY ORe_T 0£T£RNINAT|CN ACCURACY
Sr,,T 4409.7 S(_ 674.9 5G3 1300.2 ST 3060.3 SR 399.9 SS 2799.4
RRT ._'137 _ ,9120 RTF .9875 CRT ,9958 CR5 -.9861 CST -.9971
S_ 4461.1 1_3 -.008_ R|3 .9875 LSA 4187.1NSA 173.8 SS4 9.6
SG| 445_.7 SG2 258.0 THA 8.07 ELI 3||8.0 £L2 53.7 ALF 11 ,05
LAUNCH D4T£ 0£C 17 |968 FLI_7 T|NE J_4o00 Ai_RIV4L 0AT£ JUN |9 1969
H[LIC_[NTRIC CC_IC
RL 147o2J LAL .00
RP J08.93 LAP -_.B|
RE 10(5.844 GL 28.43
_ANIETOC£NTRJC CONIC
C3 |5.108 VHt. 3.887
LNC_ AZNT_ LNO_ T_NE
61.53 21 40 25
JJB,47 4 |_ 48
61._3 21 40 25
218,47 4 13 48
61.53 21 40 25
J18.47 4 13 48
01 $TM_CE 506.620
LOL 85.12 VL 27.745 GAL 4.|_ AZL _.17 H_ 227.06 SMA |28.44 £CC .|6_72 INC 3.8340 VI 30.265
LOP 3J2,J2 VP 37,457 GAP _,4J A2P _,6J TAL J57,76 TAP 24,82 RCA J07,54 _P0.J49,34 v2 34°7_3
GP -7.6| Z_. 56.34 ZAP 130.J3 ETS 354.44 Z_ J39.46 £T£ J'_.43 ZAC 97.84 £TC J67.50 CLP-130.§6
OLA _o_0 RAL 19.95 _ 6567.6 VEL |l.683 PTH 2.05 VHP 3.459 0PA -9.28
L-J TJN[ _NJ LAT JNJ _ JNJ RT A_( JNJ A2NTH INJ T_M_ PC) (ST TIM
4080.98 -2_.80 |79.03 _41.16 62.02 22 48 26 3461.0
2_2,O_ -2'8.79 tl6.49 247.76 62.0! _ l 30 LP'762.0
4080.98 -28.B0 179.03 247.76 62.02 22 48 26 348|.0
_62.02 -_.79 86.49 247.76 62.0| 3 | 30 2262.0
&O_0.98 "_._0 179.03 _47.76 62.02 22 48 26 348J.0
2862.02 -_8.79 1_.49 247.76 62.0J 5 I 30 _162.0
0JrFERENTIAL _CT|ON_ Ml0-(J_ £X£CUTZCN ACCURACY
rO£ 2.0947 7R_ J.]_.YJ'_ 7(3-2.9_0 64U .5966 SGT 4680.5 SGR 6|Eo9 .%3 |_01.9
A'DE .3753 _A .1316 Re3 -.1056 FAU .12"/'07 RRT .894| _ .8797 RTr ,988_
rOE 5.6939 rRA 5,0_6 rC3-7.2814 8S,° 14452 S(_ 4TZO.Z R_3 -.0J54 R13 .9881
8OE Z.1281 _R'A 1.4054 _C3 2.9539 F_P -4208 SGI 4712.4 S_2 27_.6 7HA 6.70
RAP 5.97 ECC I .7486








S7 3190,4 SR 558.3 SS 2651.0
CRT .9929 ORS -.98J2 CST -.997_
LSA 4|81.8 MS4 174.0 SSA 1{3.1
ELI 3238.2 EL2 65.6 ALr 9.86
L4UN_H CATE CEC J7 1968 FLI(,PI7 TJMIE JB6.00 _RRIV4L C_T[ JUN 2| |9_9
H_LIO(ENTRI( CONIC 0ISTAN(£ 5|2.730
RL 1=7.21 L4L .00 LOL 85.12 VL 27.733 G_L 4.31 AZL 8_.ZZ Pt(A
#P |08.94 LAP -2.9J LOP 315.28 VP 37.449 GAP 3.78 47P _2.42 TAL
RE 109.246 GL 27.67 GP -6.94 ?AL 35.38 ZAP 133.51 £TS 354.26 ZA£
PL4NETOC[NTRIC CONIC
C3 15.444 WL 3.93(] CLA 38.92 RAL 21.22 RA0 6567.6 VEL |l.697 PTH
23(3.22 S_4 128.35 £CC .16465
157.15 TAP 27.3? R(4 107.22
137.46 £T£ 186.92 Z4C 97.50
LNC_ 4ZNTH LN(H TIM[ L-| TIN[ IN| LAT [NJ LON_ JNJ R7 AS_
62.10 ?1 48 14 4078.02 -28.39 178.54 249.2J
117.90 4 16 3 2874.86 -28.58 87.31 249.21
6_.10 21 48 14 4078.02 -2_.39 178._4 249.21
117.90 4 16 5 2874.86 -28.38 87.31 249.21
62.10 2l 48 14 4078.02 -28.39 178.54 249.2|
117.9(3 4 16 5 2874.86 -28._k_ 87.31 249.2|
OIFF£1_ENTIAL CORIRI[/TIONS M[0-C_URS£ [1Q[CUY|CN ACCURACY
TCH[ 2.1B0_ TRA 1.3483 TC3-3.0433 _/_J .6285 S(;T 4924.3 S_ 565.0 5¢,3 1108.4
ROE .3582 RRA .1121 RE3 -.0_21FAU .11633 RRT .8§78 _ .8412 RTF" .9885
r0[ 5.1980 tea 4.7_6 rC3-6.5224 8._P |5321 _ 4956.6 R23 -.0190 RI3 .9884
E_3E 2.2IO0 8RA 1.5524 8C3 3.0440 FSP -3904 S_I 4948.2 .5_2 289.0 THA 5.64
2.06 vHP 3.609 OP_ -8.75
|NJ AZNTH IN| TIN[ PO (ST T[N
62.18 22 56 |2 34?8.0
62.16 5 4 0 2274.9
62.18 22 56 12 34?8,0
62.|6 5 4 0 2274.9
62.18 22 56 12 3478.0
62.16 5 4 0 22?4.9
INC 3.7836 Vl 30.765
_PO t49.49 v2 34.78=
[TC 167.38 CLP-133.9!
R4P 5.5| £CC 1.2542








ST 3291.3 5R 526.0 SS 2308.9
CRT .9890 CRS -.9754 CST -.9972
LS4 4172.8 MS_ 174.6 SSA 10.6
ELl 3338.1 EL| 76.8 4Lr 8.97
LAUNCH O4T£ DEC 17 1968 FLI_4dT T_I4E |88.00 4RRIWL C4TE JUN 23 1969
H_L IOCENTRIC CCNIC
RL 147.21 LAL .00
RP lOB. 94 LAP -3.DD
RC 111.645 GL 26.91
PLAN_TO(IENTRJC CONIC
C3 13.845 VHL 3.981
LNO., 42'_7H LNCJ4 7l_qE
62.67 21 56 l|
J17.33 4 J8 3J
62.67 21 56 |l
I17.33 4 I8 3|
62.67 21 56 II
1J7.33 4 J8 3I
0JSTANC£ 5JB.8J7
LC_ 83.12 VL Z?.719 GAL 4.49 AZL 86.26 HC_ 233.38 SN4
3J8.45 VP 37,440 GAP 4.|5 A2_P _2.2_ 7AL J56._0 TAP




0LA 58.53 RAL 22.52 RA0 6567.6 VEL 11.714 PTH 2.06 VHP
L-J TINE INJ LAT JNJ _ ZNJ RT A_( r,NJ A,PATH INJ
4075.90 -27.9_ ! 78. lO 250.76 62.31 23
2_ . 39 -27.93 _ .20 2_0 . 76 62.29 5
4075.gO -27.98 I78.10 250.?6 62.31 23
2888.39 -27.95 88. EO 2_0. ?6 62._9
4075,90 -27.9_ 178.10 2'30.76 62.31 23
2_. _9 -27.9'_ 88. _0 2_10.76 62.29 5
01rr£RIENTIAL CORRIECTZCN_
TOE 2.2_78 TRA _.700_ T(3-3.|0_4 8AU .6_79
ROE; .3465 RRA .0954 RC3 -.0264 FAU ,|0_J9
rO_ 4.74_8 FRA 4._0 FC3-3._O"Z_ _P |61|2
80£ 2.2842 _A 1.70_ _C3 3.1055 FSP -_|3
NI0-COUR_[ EX]ECUTICN ACCURACY
S_T _J44.3 SGR 5_.2 ,%3 |020.9
K_T .8163 _ .79B1 R71r .9887
•_ _|?I ._ R_3 -.0205 el3 .9986
•%1 5162.5 S_,2 304.6 THA 4.82
INC 3.7376 Vl 30.265
APO J49,65 V2 34.785
ETC J67.31 CLP-137.02
3.770 0PA -8.?0 RAP 5".32 6CC 1.2608
TIN[ PO C57 T_;N IN| 2 L4T IN| 2 LC_G
4 ? 3475.9 -31 .43 170.22
6 39 2288.6 -31.42 _0.31
4 7 3475.9 -31 .43 170.22
6 39 L_168.6 -31.42 80.31
4 ? 3475.9 -3!.43 170.22
6 39 '_>288.6 °31.42 _0.3J
CRSIT 0£TERI4|NATZON 4CCL_ACY
57 3383.4 SR 50|.5 5S 2374.1
CRT .9843 CRS °.9686 CST -.9972
LSA 4|59.8 _S4 175.6 SS4 J1.!
rLl 3419.3 £L2 87.5 ALF 8.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,
LAUNCH 0ATE DEC. 17 1968 FL|GHT TIN[ 190.00
I'_LIC(ENTRI{ CONIC DISTANCr 524,8B2
RL J47.21 LAI. .00 L01. 85,12 VL 27.705 GAL ,I,68 AZL 86.30 HCA 236.54 5J4A
RP 108.93 LAP -3.08 LOP ]2J.6| VP 37.43! GJP 4.53 A2P _.04 TAL |55.8| TaP
RC I|4.042 GL 26.J4 GP -5.64 ZAL 53.37 ZAP 139.35 [T5 354.02 Z_ 134.02 [TE
PLANr. TOC[NTR_{ CONIC
C_ i6.3|6 vHc _0]_(_LA 38.}8 RAL 23.85 R40 656]r.7 _[ iI.735 PTH 2.07 VHP
LNEH 4ZNTH LN(H TINE L-I TIN[ IN| LAT
63.25 22 4 19 4074.42 -27.]0
116.75 4 2! ! 2903.38 -2?.49
63.E5 22 4 19 4074,42 -27.]0
J16._5 4 2| l 2903.38 -27.49
63.23 _Z 4 J9 4074,42 -27.50
1J6.75 4 21 l 2_._LB -_7,49
O |FFERIENT IAL _C TION5
TOE 2.3269 TRA J.856| TC3-3.J39J gJ_J .6047
ROE .3394 RR4 .0812 R(3 .002 `= F4U .09662
r0E 4.3356 FRA 4.40_2 rc3,5.12_ BSP |_3,1
e_E 2.3515 t3R4 I .8579 6(:3 3.1391 rSP -3340
I_uNo_ OAT£ Ore 17 1968
hlEL |OCrNTRIC C(_ql C
|47,2J LAL .00
RP I0_.93 LAP -3.J6
RC 1|6.43_ GL Z_.37
PL4M_.T(_ENTRI( CONIC
C3 16.860 WlL 4.106
LN_ AZMTH LN04 TIME
63.B_ 22 12 42
i|6.17 4 2_
63.83 22 12 42
116.17 4 Z3 32
63.83 _ |Z 4_
iJ6.l? 4 23 32




128.16 ECC .I69J3 IN( 3.6952 Vl )D._65
32.36 RC_ J06.49 4PO 149.84 VZ _4.7_7
184.74 Z4C 97.57 ETC 167._8 CLP-I]9.90
3.94J DP4 -7.62 R4P 5.]6 ECC ],2685
INJ _ INJ RT A_ INJ 4Z_qTH INJ T|I4_ PO CST TIN |NJ _ LAT JNJ Z LONG
J??.?l 252.40 62.4| 23 12 ]4 3474.4 -_3.96 169.86
89.|5 2§_.40 62.40 5 9 25 2303.4 -]0.95 81.30
|77.7| 25E.40 6E.4| 23 12 14 3474.4 -_0.96 169._6
B9.J5 25_.40 62.40 5 9 25 23O3.4 -3O.95 8:.30
177.71 25Z.40 62.4J 23 12 14 3474.4 -_.96 169.86
89.15 2_2.40 62.40 5 9 25 2303.4 -30.95 81._
NI0-CX_UR_ [_CUTICN 4CCURAC_ ORBIT DETERI,4IN_TZON ACCUR4CV
_T _342.5 _ _3._ _3 g_.5 ST 345J.0 SR 483.4 5S 2246.4
.77|8 _ .7_26 RTr .9888 CRT .9789 CRS -.96JJ CST -.997_
5_6_.1 R_ -.l_l_ R]3 .9687 LSA 4142.2 _S_ _77.1 SS4 JJ.5
SG| 5356,6 SG_ 3J9.2 Th_ 4,J7 ELl 34B3.4 EL2 97.8 _LF 7.81
FLIGHT TINE l_'_.O0 A_IVAL CATE J_ _7 1969
0|_TANCE 530._24
27.6_D G4L 4_42'L 8_._4 _ 239.70 ,_A 128.06 £CC .1717J
37.42_ G4_ 4._ A2'P gJ.B5 T_L |55.10 TAP 34.B0 R(4 106.07
52._0 Z4P 14Z.Z§ ITS 353,93 Z_E 132.53 ETE 183,96 ZAC 97.93
0L_ 37.80 R4L 25._ _ 6_7.7 VI£L JJ.758 PTH 2.08 _ 4.12| 0P4 -7.01
L-X T|NE IN| LAT _NJ _ JNJ RT AS( |NJ A2'NTH |NJ T|M_ PO CST T_M
4073.43" -ZT.0"_ 177.34 254.14 62.49 _3 _O 35 3473.4
407_.4_ -_).02 |TT._4 _54.j4 62.4_ Z_ _10 )5 )473.4
29J9,_ -27.01 gO.|8 254,]3 62.48 5 12 12 2319.4
407_.4_ -_Pr.o_ j_r_,_4 254.14 62.49 23 _0 35 3473.4
E919.40 -Fr.OI gO.lB ES4.J3 62.48 5 JE J2 23J9.4
OIFFER(NTI4L CORRIECTIONS
TOE Z.3_21 TRA 2.0ZOZ TC3-3.141J BAU .7080
ROE" .3364 _4 .0_36 RC3 .0255 FAU .08740
FOE 3.972J FR4 4.2_| FC3-4.4#76 BSP 174_
_0_ _.4|_6 _4 2.02_4 _,3 3.J4J2 FSP -]070
ZN_ 3.6558 VJ _.26_
APO J.50.05 V2 34.79O
ETC |67.28 CLP-J4?.5_
R4P 5.6| £C( 1.2775








ST 3506.2 SR 470.9 SS ZIZg.P
CRT .9730 CRS -.9532 CST -.9972
LSA 4_25.4 MSA |79.| 55A |_.O
(LJ 3536.0 EL2 |07.8 ALF 7.45
NI0-COJRSE EXECUT|ON ACCURACY
_;T 5524.9 _ 485.7 SG3 865.5
RRT .7_72 RRF .?OBJ RTI r .9886
5546,3 _3 -.0J97 RJ3 .9886
SGJ 5536.3 S¢2 3_2.7 TH_ 3.67
L4UN(H D4T£ O[C 17 1968 FLIGHT TIE 194.00 4RR|V_L D4TE JUN 29 )969
P'_LIO(ENTRI( CONIC
RL |47._1L4L .00 L(_ 85.J2 VL
RP 108.91 L4P -3.22 LOP 3_7_4 VP
eC 1J8._3 GL _4:_ CP :5.00 Z_L
PLAN[TO_ENTRZ_ CONIC
C3 17.483 VHL 4.18| DLA 37°43 R4L
LNCH 4_NTH LN(H TIP4[ L-I TIN(
64.43 22 2J 16 4072.9_
115.57 4 26 3 2936.62
64.43 22 21 16 4072._6
J15.57 4 26 3 29_6.62
64.43 22 21 16 4072._
1|5.57 4 26 3 29_6.6_
OIFFER(NTI4L CORR[ETION5
TOE Z.4478 TR4 2.1868 TC3-3.1263 BAU .7108
ROE .3365 RR4 .0599 RE3 .0424 FAU .079"_7
FOE 3.6364 FRA 4.0743 FC3-3.9255 BS_ 18038
BO( 2.4709 BR4 2.18?6 9(3 3.1266 F_ o -2840
DISTANCE 536.942
27.673 G4L 5.12 _7L 86.38 N(4
37.414 GJP 5.29 AZP 9|.65 TJL
51.22 Z_P 144,76 ETS _53.87 ZA[
242.87 SM4 127.95 £CC .17452 IN( 3.618_ V| _0._65
154.33 TAP 37.21R(4 105.62 4PO 150,28 v2 34.794
11|,22 ET( 183.32 ZAC 98.48 £TC 167.30 CLP-145.07
_6.61 R*0 6567.7 _EL 11.784 PTH 2.08 VHP 4.31! 0P4 -6.37 RAP 6.06 ECC 1.2877
|NJ L4T |NJ LONG |NJ RT AS_ |NJ AZNTH JNJ T|Pt[ PO CST TIN IN| Z LAT]NJ Z LC_C
o26.51 177.01 255,95 62.55 23 29 9 3473.0 -E9.96 169.?3
-26.50 91._ 255.94 62.54 5 14 59 2336.6 -29.95 83.5?
-26.51 177.0| 255.95 62.55 23 29 9 3473.0 -Z9.96 169,23
-26._3 9J._°9 255.94 62.34 5 14 59 2336.6 -Z9.95 83._?
-26.51 177.0| 255.95 62,55 23 29 9 3473,0 -29.96 169.23
-26.50 91.29 255.94 62.54 5 |4 59 2336.6 -29.95 83.5?
CR'BIT DETERt4IN4T|ON 4ccuR4cY
ST 354|.0 SR 462'| SS _O15.7
CRT .9665 CRS -.9448 CST -.997_
LS4 4096.7 NS4 18|.5 554 12.3
EL1 3569.| EL2 |17.6 _LF 7.ZO
NID-O3UR_E E_ECUTION kCCUR_C_
RRT .6844 RRF ._54 RTF .9885
S_ 5705.2 R23 -.0|86 RJ3 ;_8_4
_| 5694,8 S_ _44.g TH4 3.28
L4L/N(_ DATE DEC 17 |968 FLIt._T TINE |9_.00 4RRIVAL D4TE JUL 1 1969
HELI_ENTRIC CONIC
RL |47.21 LAL .00
RP 108.90 LAP -3.27
RC |21.2136 GL 23.80
PLANET(_£NTRIC CCNIC
C3 18.|9| W'K. 4._5
LNCH 42"NTH LNCH TIE
65.05 22 ]0 3
114.95 4 28 ]0
65.05 22 3O 5
114.95 4 28 30
65.05 22 ]0 5
114.95 4 2B 3O
OISTANC( 542.933
LC_. 85.12 VL 27.657 GAL 5.37 AZL _.42 t4(4 _46.03 5144 127.B3 ECC .J7757 INC 3.5839
LOP 33|.|| VP 37.403 GAP 5.69 A2'P 91.46 TAL 153.57 TAP 39.60 RE4 105.13 4PO 150.53
GP -4.65 Z4L _0.|0 ZAP 147.1| ET5 333.80 Z4_ J]0.04 ETE 182.79 Z4C 99.ZJ ETC 167.34
OL4 37.05 RAt. _,_ RA0 6567.7 VEL 11.814 PTH 2.09 VHP 4.5|0 DP4 -5.71 RAP 5.67 ECC 1.2994
L-! T]NE _NJ L4T JNJ _ |NJ RT AS( IN| AZ/"NTH |NJ T]NE PO CST T|N _NJ _ LAT |NJ Z LONG
4072.g0 o2_.97 176.69 257.84 62.60 23 37 57 3472.9 -29.42 168.96
2955.|8 -2fl,9_5 9_.49 237.83 62.59 5 J7 45 2355.2 -29.41 84.76
4072.90 -25.97 J76.69 237.84 6_.60 23 37 57 3472.9 -29.42 168.96
29_5.16 -25.9_ 9_,49 257,83 62.59 § 17 45 2355._ -29.4J 84.76
4072.g0 -2_.97 176.69 _7.84 62.60 23 37 57 3472.9 -29.42 168,96
29_5.18 -25._ 9"Z.49 257.83 62.59 5 J7 45 Z355.2 -29.41 _4.76
ORbiT OETERNINATION ACCURAC_
ST 3562.9 SR 456.8 55 1909.6
CRT .9598 CRS -.936_ CST -.9972
LS_ 4063.9 M54 l_4.4 55A |_.6
EL| 35_.B EL_ J27.3 4LF 7.0_
DIFFER_NTI4L CORR[CTION5
TOE 2.4988 TR_ 2.3_O5 TC3-3.0gO2 BAU .7317
R_( ,3395 RR4 .0522 RE3 .0546 r4U .07179
rOE 3.3359 rR4 3._241 FC3-3.4164 B,_P 18595
80E 2.5217 8R4 2.3611 Be3 3.0907 FSP -2626
MID-(.OL_E (_CUTION ACCURACY
SGT 58]0.9 _ 466.7 S_3 734.1
RRT ,6456 RRF .6_74 RTF .9883
_k_ 5849.6 R_3 -.0170 R13 .988_





JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 4. 1968-691
LAUNCH DATE OEC 17 I966
HELIOCENTRIC CONIC
RL |47.21 LAL oOO
RP 1D8.69 LAP -3.32
RC |Z3._I GL Z3.0|
PLANE TOCENTR]C CONIC
C3 i6.994 VHL 4.358
LNCH AZNTH LNCH TIME
65.68 22 39 6
114.32 4 30 32
65.68/I 22 39 6
|14.32 4 3(:] 52
63.68 ZZ 39 6
114.32 4 30 52
FLIGHT TINE 196.00 ARRIVAL DATE JUL 3 1969
01STANCE 548.898
LOL 85.JZ VL Z7.639 GAL 5.63 AZL 66.45 HCA 249.19 SMA |ZT.?J [CC .IB069
LOP 334.28 VP 3-7.397 GAP 6.08 AZP 91.26 TAL 152.76 TAP 41.96 RCA 104.61
GP -4.34 ZAL 48.96 ZAP J49.31ETS 353.74 ZAE 128.97 ETE 182.36 ZAC IOO.O8
INC 3.5506 vI 30.265
APe 150.8! V2 34.803
ETC 167.38 CLP-149.59
0LA 36.66 RAL 29.44 RA0 6567.6 VI[L 11.648 PTH Z.|0 VHP 4.716 0PA -5.0Z
b-| TIN[ _INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIM
3073.Z3 -25.41 176.39 259.80 62.64 23 46 59 3473.Z
2975.J._ -25.39 93.76 259.80 62.63 5 20 27 6375.1
4073.Z3 -Z5.41 176.39 zsg._N3 62.64 23 46 59 3473.Z
Z975.1Z -Z5.39 93.78 Z59.80 62.63 5 20 Z7 Z375.1
4073.Z3 -Z5.41 J76.39 259.80 62.64 23 46 59 5473.Z
2975.12 -25.39 93.78 259.00 62.63 5 20 27 2375.1
RAP 7.43 ECC I .3126







OIFFERENTIAL CCRRECTION$ NIO-CCUR_[ E_CUTIC_I ACCURACY ORBIT 0ETERNINATION ACCURACY
TOE 2.5452 TRA 2.5425 TC3-3.O33J BAU .7704 _T 5962.0 _ 463.0 SG5 677.0 ST 3572.7 52 453.9 SS IB09.9
RO6 .3449 RRA .0465 RC3 .0629 FAU .06487 RRT .6120 Rill' .5949 RTF .98_K3 CRT .9529 CR$ -.9275 CST -.9972
FOE 3.0652 FRA 3.7873 FC5-2.9568 BSP 19102 S_B 5979.9 RZ3 -.0152 R|3 .9680 LSA 4026.3 MS4 187.7 S$* 12.8
BOE 2.5684 BRA 2.5429 BC3 3.0338 FSP -2429 $GI 5966.? _ 365.7 THA 2.73 ELI 3598.9 EL2 136.7 4LF 6.91
LAUNCH DATE DEC I 7 1968 FLIGHT TINIE ZOO.00 ARRIVAL DATE JUL 5 1969
HEL|C(ENTRIC CONIC DISTANCE 554.835
RL 147.21 LAL ,OO LOL 69.12 VL 27._N?0 GAL 5.92 AZL 86.48 PICA 252.365NA 127.59 ECC .18449 IN4C 3.5167 VI 30.265
RP 108.87 LAP -3.35 LOP 337.45 VP 37._ GAP 6.49 AZP 91.07 TAL 151.94 TAP 44.29 RCA 104.05 41:_) 151.13 V2 34.608
RE 125.94_ GL LP'Z.2| GP -4.06 ZAL 47.81 ZAP |51,38 ETa 353.66 _ |28.0| ETE |82.D0 ZAC 101.09 _TC 167.42 CLP-151.64
PLANET(XENTRZC CONIC
C3 J9.901 VHL 4.46J OLA 36.26 RAL 30._t RAD 6_7.B Vl[L 1J.886 PTH 2.|| VHP 4.936 DPA -4.31 RAP 8.33 ECC 1.3275
LNCH AZMTH LNCH TINIE L-! TINE INJ LAT ZNJ _ INJ RT ASC |NJ AZNTH INJ TlhlE PO _$T T|N INJ 2 LAT INJ 2 LONG
66.34 22 48 23 4073.75 -24.B1 1i8.10 261.84 62.66 25 56 17 "3473.7 -28.2? 168.44
113.66 4 33 3 2996.69 °24.80 93.17 261.83 62.65 5 22 59 2396.7 -28.25 87.52
66.34 22 48 23 4073.75 -24.81 176.10 261.84 62.66 23 56 |7 3473.7 -28.27 168.44
i13,66 4 33 3 2996.69 -24.80 95.17 261.85 62.65 5 22 59 2396.7 -28.25 87.52
66.34 _'Z 46 23 4073.75 -24.81 J76.10 26J.84 62.66 23 56 17 3473.7 -28.27 168.44
113.66 4 35 3 2996.69 -24.80 95.17 261.83 62.65 5 22 59 2396.7 -28.25 87.52
OIFF[R1ENTIAL CORIRI[CT|ON$ MID-COURS4E E_CUTION ACCURACY _6IT DETERMINATION ACCURACY
7DE 2.5879 TRA 2.7532 TC3°2.9586 BAU .7874 SGT 6080.2 _q 461.6 SG3 625.0 ST 3572.| 52 453.0 55 1717.0
ROE .3524 RRA .0425 Re3 .0678 FAU .03854 RRT .5842 _ .5685 RTF .9877 CRT .9459 CR5 -.9169 CaT -.9971
FOE 2.8Z2ZFRA 3.64_5 FC$°2.5466 8SP 19566 _ 6097.7 R23 -.0132 R13 .9876 LSA 3984.5 M$A 191.4 SSA I3.0
BOE Z.6118 _qA Z.7355 BC3 2.9594 FSP -22_(3 SGJ 6086.2 SG2 374.3 THA Z.55 ELi 3597.7 EL2 146.0 ALF 6.83
LAUNCH DAT[ OEC 17 1968 FLIGHT TIME ZO_.O0 ARRIVAL OAT[ JUL 7 1969
HELIOCENTRIC CONIC DIST4NCE 560.741
RL 147.Zl LAL .DO LOL 85.12 VL 27.601 G4L 6.22 AZL 86.51HCA 255.52 5HA 127.46 ECC .18836 INC 3.4679 VJ 30.265
RP 108.85 LAP -3.38 LOP 340.62 VP 37.380 GAP 6.9I AZP 90.67 TAL 151.09 TAP 46.61 RC4 103.4_ APO |51,47 V2 34.815
RC 128,306 GL Zl.40 GP -3.81ZAL 46.64 Z4P 153.33 ETS 35-3.56 ZAE 127.|4 ETE IBI.70 Z4C IO2.ZZ ETC 167.46 CLP-133.5_
PLAN£TOCENTRIC CONIC
C3 Z0.923 VHL 4.974 OLA 35.85 RAL 32.33 RAO 6567.9 VEL 11.929 PTH Z.IZ VHP 5.164 OPA -3.56 RAP 9.34 ECC 1,3443
|NJ LONG ]NJ RT A$C ]NJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT iNJ Z LONG
175.81 263.93 62.68 Z4 5 4_ 5474,6 -27.64 168.2D
96.66 263.92 62.67 5 25 24 2419.8 -27.63 89.06
175.8| 263.93 62.68 24 5 47 3474.6 -27.64 168.20
96.66 263.92 62.67 5 25 Z4 2419.8 -27.63 89.06
175.81 263.93 62.66 24 5 47 3474.6 -27.64 168.20
96.66 263.92 62.67 5 Z5 24 2419.8 -27.63 89,O6
NIO-COUR_ E_[CUT|CIN ACCURACY ORBIT DETERMINATION ACCURACY
SGT 6190.6 SGR 462.0 SG3 578.3 ST 3566.6 SR 453.6 SS 1632.8
RRT .5626 RRF .5488 RTF .9873 CRT .9389 CRS -.910§ CST -.9972
sr_ 62'07.9 R23 -.0108 R13 .9872 LSA 3943.9 MSA 195.5 SSA 13.1
,SG1 6196.1 5G2 381.6 THA 2.4I ELI 3592,0 EL2 155.1ALF 6.82
LNCH AZHTH LN_H TIN([ L-I TIME INJ LAT
67.03 22 57 53 4074.59 -24.16
112.97 4 35 4 3019.77 -24.17
67.03 22 57 53 4074.59 -24.18
112,97 4 35 4 3019.77 -24.|7
67.03 22 57 53 4074._9 -24.18
112.97 4 35 4 _019.77 -24.|7
D;FFERENT]AL CORRECT|ON5
TOE 2.6309 TRA 2.9377 TC3-2.6612 BAU .BO06
ROE .3618 RRA .0405 RC3 .0702 FAU .05247
FOE 2.6061 FRA 3.5546 FC3-2.1712 BSP 19904
BOE 2.6556 6RA 2.9380 BE3 2.8621 FSP -2073
LAUNCH DATE DEC 17 1966 FLIGHT TIME 204.00 ARRIVAL DATE JUL 9 1969
HELIOCENTR|C CONIC OISTANEE 566.614
RL J47._1 LAL .OO L(X. 85.IZ VL 27.582 GAL 6.55 AZL 86.54 PICA 258.69 SMA
RP 108.83 LAP -3.39 LOP 343._0 VP 37.372 GAP 7.34 AZP g0.6_ TAL 1_0.22 TAP
RC 130.653 6L Z0.60 GP -3.60 ZAL 45,46 ZAP 155.J7 ETa 355.47 ZAE 126.36 ETE
PLAN[TOCENTRIC CONIC
C3 22.074 VHL 4.698 OLA 39.44 RAL 33.77 RAO 6587.9 VEL 11.977 PTH 2.13 VHP
LN(.J4 AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME
67.74 23 7 38 4075.56 -23.52 175.51 266.08 62.69 24 15 34
112.Z6 4 36 51 3044.61 -23.51 98.27 266,08 62.68 5 27 36
67.74 23 7 38 4075.56 -23.52 175.51 266.06 62.69 24 15 34
112.26 4 36 5I 3044.61 -23.51 98.27 266.08 62.68 5 27 36
67.74 23 7 38 4075.56 -23.52 175.51 266.08 62,69 24 15 34
1i2.26 4 36 5! 3044.61 -23.5! 98.27 266.08 62.68 5 27 36
DIFFERENTIAL CORRECTIONS M|O-COURSE E_CUTION ACCURACY
TOE Z.6669 TRA 3.|&89 TC3-2.7581 8AU .8|42 _.eT 6285.7 SG,R 463.1 5G3 535.J
ROE .3727 RRA ,0400 RC3 .0699 FAU .047L:_ RRT .5463 RRF .5338 RTF .9869
FOE Z.4098 FRA 3.4517 FC3-I.BSJ3 6SP 203(36 _ 6302.7 R'Z3 -.0069 RI3 .9869
80E 2.6928 BRA 3.1491 BC3 E.7590 FSP -1925 SGI 6290.8 552 387.6 THA 2.3]
127.33ECC .19259 INC 3.45_0 VI 30.265
48.91 RC4 I02.BI APO 151.65 V2 34.821
181.46 ZAC 103.46 ETC 167.50 CLP-155.42
5.403 OPA -2.83 RAP ]O.¢6 ECC 1.3633








ST 3547.3 _ 454.8 SS 1551.1
CRT .931B CRS -.9021 CST -.9972
LSA 3893.1MS_ 199.8 SSA 13.2
ELI 357_.6'EL2 163.9 ALF 6.83
607
JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4. 1968-69
LAONO'_ 0AT£ 0EC J? 1968
HELIOCENTRIC CONIC
RL 147.21 LAL .DO
RP 108.80 LAP -3.39
RC 132.989 GL J9,79
PLANE TOCENTRI C CONIC
C3 23.368 VHL 4.834
LNO'/ AZldTH LNCH TINE
68.49 23 17 39
1|1.51 4 38 20
68.49 23 17 39
t1|.5l 4 38 20
68,49 23 17 39
FLIGHT TIME _)6.00 ARRIVAL CAT[ JUL lJ t969
OISTANCE 572.451
LEX. 85.12 VL 27.562 GAL 6.90 AZ'L 86.57 PEA ?6J.86 SI,IA 127.J9 ECC ,I97J4 INC 3.4287 V! 30.Z65
LOP 346,97 VP 37.364 GAP 7.79 AZP 90,49 TAL J49,33 TAP 51.J9 RCA JO2.1Z APO 152.27 V? 34.8Z9
GP -3.40 ZkL 44.27 ZAP 156o93 [TS 353.34 ZA£ |2§.66 £T£ 18|.26 ZAC 104,79 ETC 167.53 CLP-157.17
OLA 35,Ol RAL 35.2l RA0 6567.9 VIEL |2,03| PTH 2.|5 VHP 5.653 0PA -2.06 RAP J|.67 ECC 1.3846
L-I TII4E IN| LAT IN| LONG IN| RT ASC IN| A2'MTH IN| TINE PC) CST TIN IN| 2 LA T IN| Z LONG
4_7_.58 -L_.83 175.2| 268,29 62,70 24 25 36 3476.6 -Z6.30 J67.69
_O7l.]0 -L_,82 99.99 268.26 62.69 5 29 3l 2471.3 -26.29 92.48
4076.58 -22.83 17_.21 268.29 62.?0 24 25 36 3476.6 -26.30 J67.69
3071.30 -L_'_.8Z 99.99 268.28 62.69 5 29 31 247J .3 -26.29 9?.48
4076,58 -L_.B3 175.21 268.29 62.70 24 25 36 3476.6 -26.30 J67.69
11J.5| 4 38 20 3071.30 -LP'Z.82
0IFFERENTIAL CCIRRECTICINS
TOE 2.7014 TRA 3.3724 TC3-2.64|B 8J_J .8256
ROE .3849 RRA .0413 RC3 .0679 VAU .04231
FOE 2.2319 FRA 3.3596 FC.3-1.5676 8SP 20667
BO£ 2,7286 8RA 3.3727 6C3 2.6427 FSP -17_
;LAUNCH OATE DEC 17 1968
HELIC_NTR!C CON|C
RL 147.2| LAL .00 L(_. 8_,12 VL
RP 108,78 LAP -3.39 LOP 350,J3 VP
RE |35,3|3 GL |8.98 GP -3.22 ZAL
PLANETOCENTRIC CON|C
C3 24.826 VHt. 4.g_3 OLA 34.58 RAL
LNO.I AZNTH LN(.H TINE L-I TINE IN| LAT
69.27 23 27 54 4077.71 -L_'_,IJ
JJ0.73 4 39 3| 3099.83 -_.|0
69.27 23 27 54 4077.71 -L_.I|
110.73 4 39 31 3099,83 -L_.|0
69.27 23 27 54 4077.71 -L:_,|J
|J0.73 4 39 3J 3Og":_.83 -L_.|0
OIFFER_NTIAL COI_IECTrON5
TOE 2.7340 TRA 3._9 TC3-2.5|54 8AU .8351
ROE .3982 RRA .0442 RE3 .0646 FAU .03782
rOE 2.07|7 FRA 3.2769 FC3-|.3i89 BSP 20992
BOE 2.7629 BRA 3.609_ 8C3 2.5|63 FSP oj662
99.99 2_o8.28 62.69 5 29 31 2471.3 -26.29 92.48
NI0-CCL_S[ [X[CUTION ACCURACY ORBIT OETERt4INATICN ACCURACY
S_T 6_7|,3 SGR 464.7 SG3 495.8 ST 352|.5 S,R 456,5 SS 1475.5
_T .535! _ .52_0 RTr :9_J CRT .9247 (R$ -.P938 CsT -.9972
5G6 6388.Z 1_3 -.0069 Rl3 .e863 LSA 3839,9 HSA L=_4.4 SS4 |3._
SGI 6376.| _ 392.3 THA 2.24 ELl 3546.8 £L2 172.5 ALF 6.85
_LI_T TJI, IE L_IS,_O ARRIVAL OAT[ JUL J3 1969
0|$TANE£ 578.249
27.54l GAL 7._8 AZI. B6.rd3 H(J_ 265.03 SI,IA 127.05 ECC ,20206 |NC 3.3998 vl 30.265
37,3_7 GAP 8._5 AZP 90._9 TAL |48.43 TAP 53.46 RCA 101.38 APO 152.73 v| 34.837
43.O8 ZAP J58.60 ETS 333.17 ZAE J25.02 ETE 1_I.09 ZAC |06.21 ETC |67.56 CLP-15_.B3
36.63 RAO 63_.0 VEL 12,O91 PTH _,16 VHP 5.915 DPA -|.28 RAP 12.97 ECC 1.4086
IN| _ |NJ RT A,SC IN| AZ14TH IN| TII,_ PC) CST TIM IN| 2 LAT |NJ 2 LC_NG
|74._9 _70._5 6_.7| 24 35 5| 3477.7 -25.58 J67.43
101.84 270.54 62.70 5 3l Jl 2499.8 -25.57 94.37
|74.89 _7'0.55 62,71 24 35 51 3477.7 -_5.58 167.43
101.84 270._4 62.70 5 3| I1 2499.8 -2§.57 94.37
_74.89 _70.55 62.7| 24 35 51 3477.7 -25.58 167.43
101.Sa 270._4 62.70 5 31 11 2499.8 -25.fl7 94.37
NI0-_ E_ECUT_ON ACCURACY CI_BIT OETERMIN_T|ON ACCURAC_
S(,T 6447.7 _ 466.5 _3 460.0 ST 3489.5 58 458.3 55 1405.3
I_T .5_84 I_ ,5|89 RTF ._6| CRT .9176 CR$ -.8857 CST -.9972
6464.6 R_3 -.0049 RJ3 .9861 LSA 3783._ MSA 209.0 5SA 13.l
SGJ 6452.4 _G2 395.8 THA 2.20 ELI 35|4.8 EL2 |80.8 ALF 6.89
LAUNCH 0ATE 0EC 17 1968 FLIGHT TIN_ 210,00 ARRIVAL DATE JUL J5 1969
HIEL|_ENTRIC CONIC DISTANCE 584,004
RL |47121 LAL .00 LOL 8_.12 VL 27.520 GAL 7.69 kZL 86.63 PEA 268.20 SI4k 126.9| ECC .20739 INC3.37l? Vl 30.Z65
LOP 353.32 VP 37.349 GAP 8.72 AZP 90.11 TAL 147.52 TAP 55.7_ RC4 100.59 APC) 153._3 V2 34.846
GP -3,07 Z4L 41.90 ZAP 160.213 £TS 352.96 ZA£ 124.43 £TE 180.96 ZAC 107,70 ETC 167.56 CLP-160.43
RP 108.73 LAP -3.37
RC 137._25 GL |8.|6
PLANET(X_ENTRIC CONIC
C3 26.468 VHL 3.|43 0LA 34,| 3 RAL 38.07 RA_ 65_N_.J V_L J2.1_9 PTH 2.18 VHP
LNCH ATNTH LPEH T|I,_ L-I TIN[ |NJ LAT IN| LONG IN| RT ASC IN| A2'NTH IN| TIH[
70.10 23 38 28 4078.62 -21.36 174.54 27_.86 62.72 24 46 26
109.90 4 40 16 31_I0.56 -21.34 |0_.82 272.85 62.7J 5 32 27
70.I0 23 38 28 4078.6-2- .... :21--_6 174.54 27_.86 62.72 24 46 26
109.90 4 40 16 3130.56 -21.34 103.82 272.85 62.71 3 32 27
I10,/30 4 53 5 3085.42 -22.'/0 101.04 273,59 63.73 5 46 31
ll0.00 4 26 45 3171.76 -20.01 IO_.L=9 272.09 61.69 3 19 37
0|FFERENTIAL CORRECTIONS NI0-COURS[ [_CUTION ACCURAC_
TOE 2.7697 TRA 3.8640 TC3-2.3738 8AU .8402 SGT 6_19.8 SGR 468.3 $63 427,7
ROE .4128 RRA .O490 RC3 .O606 FAU .O3347 RRT .5_65 RRF .5185 RTF .98_7
roe |.9310 FRA 3.2068 rC3-1.0947 8,_ 2ll93 SG8 6_36.6 823 -.0028 RJ3 .98_7
BOE 2.80(32 6RA 3.8643 8C3 2.3746 FSP -15_8 8G1 6524.5 _G_ 398.1 THA 2,18
6,190 0PA -,49 RAP |4.33 ECC 1.4356








ST 34_7.2 SR 460.l 5S 1342.5
CRT .9107 CRS -.8780 CST -.9973
LS_ 3731.0 MSA 213.5 SSA |3.1
ELl 3482.6 EL2 188,7 ALF 6,93
LAUNO-_ 0ATE OEC 17 J968 FLIGHT TINE 2|2.0(] ARRIVAL 0ATE JUL 17 1969
I-_L|O_ENTRJC CONIC
RL 147.21LAL .00
RP IO8.72 LAP -3.34
RE 139.923 GL 17,35
PLAN_ TOCENTRI C CONIC
C3 28.319 VHt. 5.322
LNO4 A_=ITH LN_H TII,_
70.96 23 49 20
109.04 4 40 35
70.96 Z3 49 20
109.04 _4_ 35
110.OO 5 31 2
110.00 4 ! 59
OISTM_E _J9.7|0
LOL 85.12 VL 27.499 GAL 8.1_ A2'L _6._
L_ 356.50 VP 37.342 G_P 9.LP'Z AZP 89.9"Z TAL
GP -2.9"Z ZAL 40,72 ZAP 161,74 ETS 35_.?0 7AE
271.37 Sl4A J_6.77 ECC .21315 IPE 3.3427 V| 30.265
|46.60 TAP 57.98 RCA 99.75 AF_ |53,79 V? 34.855
123,90 ETE 180.85 ZAC 109.25 ETC |67,56 CLP-161.96
0LA 33.68 RAL 39.47 R_0 6368.1 V£L 12.235 PTH 2.20 VHP 6.480 0PA .31 RAP 15.77
L-I TINE IN| LAT IN| _ IN| RT ASC IN| A214TH IN| TINE PO CST TIN IN| 2 LAT
4079.30 -20.57 J74.16 275._0 62.73 24 57 19 3479.3 -24.06
3163._1 -20.56 105.9_ 275.J9 62.?_ 5 33 18 2563.5 -24.04
4079.30 -20.57 |74.16 Z75.ZD 62.73 24 57 |9 3479.3 -24.06
3163,5! -20.56 103.95 275,19 62.72 5 33 |8 2563.5 -24.04
3009.24 o24.9"Z 96.23 277.47 65.80 6 21 |l 2409.2 °27.97
3281.37 -16.33 112.68 272,74 39.55 4 56 41 2681,6 -20.25
0IFrERENTIAL CO_ECTI_S
TOE 2.7997 TRA 4.1_J3 TC3-2.2332 _ .8457
ROE .4279 RRA .0553 RE3 .0356 FAU .0L_J_7
FOE 1.7995 FRA 3.1402 r(3 -.9072 e_P 21478
_OE 2.8322 gRA 4.J297 BC3 2.2339 FSP -1433
MIO-COLM_ EXECUTION ACCLMACY
SGT 657_.6 _R 4/'0.0 SG3 397.7
RRT ,_.ZTA R_ .5_06 RTF" .9853
SG8 6_95.3 R23 -.00|2 RJ3 .9853










ST 3414,7 SR 46|.2 SS 1281,7
CRT .9036 CR$ -.8702 CST -.9973
LSA 3669.8 NSA 218.1 5SA 13.0
ELI 3440.J EL2 196.? ALF 6,98
608
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69_
LJUNCH cA'rE CEC 17 1966 FLIGHT Till[ Z14.00 ARRIV4L CAT[ JUL 19 1969
HCLIOC[NTRIC CON|(
RL 147.Z1 L4L .00 LC_ 85.1Z YL
RP 108.69 LAP -3.}0 LOP 359.68 YP
R( 142.2_7 GL 16.55 GP .-Z.BO Z4L
PLAMETOCENTRIC CONIC
C3 3_.4|0 VHL 5.5|4
LNCH ATNTH LN(H rIf4E
71.88 0 4 Z5
108.1Z 440 Z5
71.88 0 4 25
108.12 4 40 25
110.{30 5 53 35
110.00 3 50 26
C|FFEENTIAL C_RR[CTION.,_
ROE .4438 m_A .0634 RC3 .0502 rJ=u .0_615
rE !,6811FSA 3.0820 rc3 -.7444 8SP Z|7_k_
eo£ 2.8642 8RA 4.4|_3 _ 2.0B74 FSP -|337
C[ST4NCE 595.361
27.478 G4L 8.59 4ZL 86.69 H(4 274.55 S_44 126.63 ECC .21940 ZNC 5.]141 Vl 30.265
37.336 G4P 9.74 47P 89.74 TAL 145.68 TiP 60,23 RC4 98.R5 480 154.41 V2 34.865
39.55 ZAP 163.Z2 ET5 352.38 Z,4_ 123.4J £T£ 1,90.76 Z4C 110,86 £T( 167.53 CLP-J63.45
CL4 33.21 RAL 40.84 RAC 6568.2 V£L 12.320 PTH 2.22 VHP 6,786 CP4 !,lZ R4P 17.26 ECC 1.5005
L-i r_l,l{ |NJ L4T _NJ LONG _NJ RT AS( INJ AZMTH |NJ T_N_ PO CST TIN [NJ _ L4T rNJ 2 L(_i_C
4079.72 -19.76 173.75 277.59 62,75 I 12 25 3479.7 -23.25 166,43
3196.76 -19.74 108.24 277.58 62.74 5 33 43 2598.8 -23.24 100.92
4079.?2 -19.76 "173.75 277.59 62.75 I 12 25 5479.? -23.25 166.43
3196.76 -19.74 108,24 277.58 62,74 5 35 43 2598.8 -25.24 100.92
2974.L_Z -25.87 93.96 280.71 66.84 6 43 9 2374.2 -28.78 85.98
3352.25 -13.85 116.66 274.1! 58.43 4 46 18 2752.2 -17.93 109.92
NIO-COJR,_[ Lr'_CUTION 4CCURACV ORBIT CETER_4INAT|ON 4CCL_AC_
SGT 6630.1 .f=(Je 4?J,l $(,3 3"/0.3 ST 3366.9 SR 46J.8 SS 1225.7
I_T ,5514 I_r .5256 RTr .9850 CRT .8964 CRS -.8625 CST -.9974
6646.9 _5 ,0003 RI3 .9850 L54 3607.7 MS4 222.5 5S4 12.9
_¢_! 66)4._ ._ _I_.8 THA ?,|7 EL| 3394.4 EL? 203,| 4LF 7.03
L4UNOa 04TE DEC 17 1968 FL|_T TIN| 216.00 ARRIV4L CAT[ JUL 21 1969
HELIOCENTRIC C_NIC
RL 147.21LAL .00
RP 108.66 LAP -3.26 LOP
RC 144.478 GL 15.75 GP
PLAMETOCENTRIC CONIC
C3 _.776 VI-IL 5.725 DLA _2.74 RAL
LNO'I A2'I4TH LNO4 T|NE L-| T|NE |NJ LAT
72.84 0 16 0 4079,43 -18,91
107.16 4 _9 37 3236.73 -lB.g0
72.84 0 16 O 4079.43 -18.91
107,J6 4 39 37 3236.7_ "JB.gO
110.00 5 12 25 2950.97 -26.49
I10.00 3 42 23 _413,19 -11.6_
OIFFERENT|AL C._(TZON_
TOE 2,B_4 TRA 4.7131 TC3-1.9363 _ .8487
.4604 _RA .073_ R(3 .0448 rAu .02'2_6
roe 1.3747 FR_ 3.0314 rC3 -.6057 BSP 21963
BOE 2.8972 BRA 4.7137 _4:3 1.9368 FSP -1247
D|$T,M,,I(_ EI313.952
85.1Z vii 27.456 GA_ 9.O9 AZL 86.71 _ 277.72 _4 126.48 £CC .22617 1NO 5.2652 Vl 30.265
2.86 VP _7._ GAP 10.29 AZP 89.56 TAL 144.76 T_P 62.49 RC4 97,88 4PO 155.09 V2 34.875
-2.68 ?_q. 38.39 ZAP 164.65 ET5 351.97 ZAE 122.95 ETE 180.69 Z4C 112.51 ETC 167.49 CLP-164,88
42._ _ 6_,3 _IEL |2,416 PTH _.24 VHP 7,111 OP4 i.94 R4P 18.79 £CC 1,5394
IN| L£1NG IN| RT ASC IN| A_ITH IN| T_N[ PC) (ST T_ IN| 2 LATJNJ 2 LC_C
175._ _0.01 62.77 1 24 0 _479.4 -22.4! 165.99
|10,70 2/IO.00 62.76 5 33 33 2636.7 -22.40 105.42
173,Lrf 2110.01 62.77 I 24 0 3479.4 -22.41 165.99
130.70 Z_O.O0 62.76 5 33 33 2636.7 -22.40 J03.42
9_.43 _3.80 67.56 7 I 36 2351.0 -29.29 84.37
1_.01 175.70 57.64 4 39 16 2813.2 -15.85 113.41
NIO-COIJR_[ [I_.(UTIONA(CUR4C_ ORBIT O£TERefINAT_ON 4CCUR4CY
5GT 6674.9 _q 471.8 SG5 345,3 ST 3321.0 SR 461.5 SS 1174.5
RRT .5_1 _ .5_ RT_ ._k_4_ CRT .B892 CRS -.855| CST -.9975
_G_ 6_)1.6 R_3 .0017 R15 .9848 LSA 3545.4 NS4 226.5 SS_ 12.7
SGI t_79.8 _ 397.5 THA 2.19 ELI 3346.4 EL2 209.5 4LF 7.07
L4UNCH 04TE DEC .17 1968 FLIGHT TIN[ 218.00 ARRIVAL C4TE JUL 23 1969
I_LIb(£NrRIC CONIC
RL 147.21 LAL .O0 LOL 85.12 VL
RP 108.63 LAP -3.L_3 LOP 6.04 VP
RE 146.734 GL 14.95 GP -2.57 Z_L
PLAN£TC_ENTRIC CONIC
C3 35.461 VHL 5.955 CLk
LNCH 4?NTH LN_H TIN[ L-| TIN[ IN| L4T
73.87 0 28 1 4078.35 -18.04
J06.J3 4 38 B 3277,_5 -|8.0_
73.87 0 28 J 4078.35 -18.04
106.13 4 38 8 3277.55 -18,03
110.00 6 29 12 2934.37 -26.9|
llO.O0 _ 36 8 3469.52 -9,59
DIFFERENTIAL CC_RECTIONS
TD[ 2,892J TRA 5.0344 TC3-1.7832 BAU ,8456
ROE .4775 RR4 .08_O RE3 ,0395 FAU ,0|978
F0£ 1,4787 FRA 2,9_81 rE3 -,4830 B_P 22162
8OE 2.9312 I_RA 5,0351 BC3 1.78_6 FS_ -1165
0ISTkI, K:£ 606.472
Z7.434 G4L 9.64 AZL 86.74 H(_ 28(3.90 S$4A 126.34 £CC .25354 ZNC 3.2559 Vl 30._65
37.323 64P 10,87 AZP 89.38 TAL 143.85 TAP 64.75 RC4 96.83 4PO 155.84 v2 34,885
37.25 ZAP 166.05 [TS 351.45 ZkE 122.52 ET£ 180.64 ZAC 114.21ETC 167,45 CLP-166._8
32.25 RAL 43.52 RA0 6568,4 VEL 12,523 PTH 2,27 VHP 7,455 0PA 2.76 RAP L_0.38 ECC 1.5856
IN| LONG |NJ RT 4SC IN| _?NTH IN| T|14_ PC) C$T T|N |NJ 2 LkT IN| 2 LONG
172.71 282.46 62.80 I 35 59 3478.3 -21,54 165.48
113.35 282.45 62.79 5 32 45 2677.5 -2J.53 106.12
172.71 282.46 62.80 I 35 59 3478.5 -21.54 165.48
I13.35 282.45 62.79 5 32 45 2677.5 -21.53 106.12
91,33 286.84 68.08 7 18 6 2334,4 -29.64 8}.20
123.06 277,42 57.03 4 33 57 2869.5 -13.86 116.57
NI0-COURSIE EXECUTION ACCURACY ORBIT 0ETERNINkTION _CCUR4CY
5GT 6712,7 SGR 471.9 SG3 322,3 ST 3271.1 SR 460.3 SS 1127.6
_T .5471 _ .5429 RTF .9646 CRT .8820 CRS -.8478 CST -.9976
6_29,3 R_3 .00_9 R13 .9846 LSA 3482.8 HSA 230.2 SS4 12.5
•_1 6717.7 SG_ 394.7 THA 2.21 ELI 3296.3 EL2 215.2 4LF 7.11
LAUNCH D_T£ 13£C 17 1968 FLIGHT TIN[ L_.O0 4R_IVAL CATE JUL 25 1969
H_LIOCENTRIC CONIC 0IST*I_E 611.912
RE J47,21 LAL .O0 LOL 85.J2 VL 27.4J2 G_L JO._"_ A_L _.77 Hr.| _B4.0_ _4A J26.J9 ECC .24J55 IN( 3.2259 vJ 30,265
RP 108.59 LAP -3.13 LOP 9.23 VP 37.317 GAP 11.49 AZP 89.21 TAL 142.95 TkP 67.03 RCA 95.71 4PO 156.68 V2 34,897
RC I48,977 GL 14.16 GP -2.48 ZAL 36.14 2AP |67.,N3 ET$ 350.80 ZAE 1L_,12 [T[ 180,60 7AC 115.94 ETC 167.34 CLP-167.65
PLAN_T4_ENTRIC CONZC
C3 ]8.515 VHL 6._06 eL4 31.76 RAL 44.80 RA0 6S_.5 V1EL 12,644 PTH 2._10 VHP 7,822 0P4 3,58 RAP 22.00 £CC 1.6339
LNO't AZMTH LNCH TIM| L-I TIM| IN| LAT IN| _ |NJ RT AS( IN| AZ_4TH |NJ TIN| F_ CST TIM IN| 2 LAT IN| 2 LONG
74.97 0 40 33 4076.12 -17.14 172.06 L_4.94 62.84 I 48 29 3476,1 -20.65 164.87
IO5.O3 4 35 51 3321.53 -17.13 116.21 284.93 62.84 5 31 13 2721.5 -20.63 109.03
74.97 0 40 33 4076.12 -17.14 172.06 284.94 62.84 1 48 29 3476.1 -_0,65 164.87
105.03 4 33 31 3321.53 -17.13 116,21 ?.84.93 62.84 5 31 13 2721.5 -20.63 I09.P3
110.00 6 44 36 2922.38 -27.L_ g0.53 289.85 68.47 7 33 18 2322.4 -29.89 _2.36
110.OO 3 3(3 59 3523,_6 -7,58 125.93 279.23 56.57 4 29 42 2923.3 -11.93 119.53
_ZFFERENTI4L CO_IECTIONS MJO-COJRE EXECUTION ACCUR4C_ ORBIT 0ETERNINAT|ON 4CCURAC_
TOE 2.9291 TR4 5.3816 TC3-1 .6249 6_J .8368 SGT 6747.5 S_R 471.6 S_3 301.4 ST 3223.3 5R 458.3 5S 10_6.4
ROE .4952 RRA .Og_8 RC3 ,0346 FAU .0167P RWT .5585 RRF .5550 RTI r .9845 CRT ,B750 CRS -.8410 CST -.9977
F0E 1.3946 FRA 2.9540 rc3 -.3772 B_P 222_ SG0 6765.9 R23 .0040 RI3 .9845 LSA 3424.2 NSk 233.2 SS_ 12.3
80E 2.9706 BR_ 5.3825 BC3 I ,6252 FS.P -1082 SG! 6752.6 .%2 390.9 THA 2_4 £L1 3248.3 EL2 220.! 4LF 7.17
6O9
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH DATE DEC 18 |')68
_LIGHT TIE 70,00 ARRIVAL _aTE FE_ ?6 1969
HELIOCENTRIC CONIC C[STANCE |37.631
RL J47.20 LAL .00 LOL 86.|4 VL |8.042 GAL 19.74 AZL 86.08 H(A
RP 107.48 LAP 2.77 LOP 131.10 VP 31.495 GAP -42.40 AZP 87,23 TAL
RC ?0.281 GL 4.5l GP .77 ZAL 65.0! ZAP 29.49 ETS J81.02 ZA£
PLANE TOCENTRIC CONIC
C3 ?17,744 VHL 14,756 CLA !2,45 RAL 17,87 RAD 6571,Z VEL 18,414 PTH 3,04 VHP
LNCH AZNTH LNCH TIN_ L-I TIME- fNJ LAT IN! LOI_ IN! RT AS( IN! A_WTH JNJ TIME
90,00 fi 9 20 3143,_5 -26,79 106,74 284,08 80,48 6 | 43
90.00 20 20 25 4992.84 82.58 219,12 272.59 72.45 ?I 43 38
!oo,oo 6 37 4 _8r_,29 -28.61 86;25 _P=.Aj _.6o 7 24 44
I(30.00 2J 35 21 47]j.04 24.24 2_30.77 272'0! 71.95 22 54 33
110.0(3 7 39 44 2_3| .59 -33.09 67.47 285.28 B0.88 8 43 6
lJ0.O0 22 29 10 4582.50 28.63 186.31 270.34 70;48 23 45 33
DIFFERENTIAL CORlg_CTIONS N[0-CCURSAE E)_CUTION ACCURACY
TOE -.7028 TRA-!.787_ TC_ -.1137 BAU ,3346 S_T 832_0 _ 448_0 S_3 29,0
ROE-I.0466 RRA .4574 RC3 -.0J70 rAU o01_7_ RRT -.0042 _ .0014 RTr -.6355
r0E ,3545 FRA ,6726 re3 -,0506 B.SP 2!93 SG6 945,0 R23 ,0024 813 ,6355
BOE 1.2606 (_RA !.8452 BC3 ,1149 FS@ -61 5G1 832,I ,_,s_ 448,0 THA 179,82
45.02 S/44 89.81 ECC .68977 INC ].9189 Vl 30.767
170.4_ TAP 215.44 RCA 27.86 APO 151.76 V2 35.759
140.41ETE |89.85 ZAC 75.49 [TC 165.16 CLP 79.48
24.397 0PA -JO.OO RAP 343.11 £CC 4.5835








ST 346.5 ._R 4JO.O SS 336.0
CRT .6988 CRS .7888 CST .989?
LSA 591.8 MSA 224,9 SSA 13.8
ELI 496,2 EL2 204,8 ALF 51.91
LAU_ DATE 0EC 18 1968 FLI_NT TINE 72.00 ARRIVAL DATE FEB 28 1969
HELIOCENTRIC CONIC DISTANCE 143,523
RL 147,L_3 LAL .00 LCL 86,14 VL 18,737 GAL |8,_ AZI. 86,14 H_
RP 107,48 LAP 2,88 LOP 134,35 VP 31,898 GAP -40,¢_AA'P 87,43 TAL
RE 68.209 GL 4.86 GP .80 ZAL 63.85 ZAP _7.95 [TS JBI ,26 Z_
PLAN[TOCENTRIC CONIC
C3 198,126 VHL 14,076 0LA 13,22 RAL 18,85 RAO 6571,1 V_L 17,873 PTH
LNCH AZMTH LN(H TIME L-[ TIME IN! LAT
90,00 5 6 ]8 3135.28 -26.65
00,OO 210 3(3 57 493_,24 21,7]
100.(30 6 34 52 2870.72 -28.39
100.00 71 43 24 4712,03 23.39
!10.00 7 38 37 2608._ -33.0I
!!0.00 22 _8 9 a54_84 27.B0
_IFFER_NTIAL CORRI[CTICN5
TOE -.?0!0 TRA-I.7923 TC3 -.IL_O BAU .3219
RI_E-I.0!02 RRA .4347 RC3 -,O|gO rAU .01_0
ro_ ._oooo_2 rRA .6g_ re3 -.O_£4 Bs_ 23?4
_OE 1.2296 BRA 1.844§ BC3 .12|5 r._ -68
48.27 ,SMA 91.39 [CO ,66224 IN( 3.8573 vl )0.267
i69,63 TAP 217.9(] RC_ }0.87 APO 15!.91 V2 35.?59
140.85 ETE 190.43 Z_C 77.15 ETC 165.35 CLP _7.94
3,00 VHP 23,435 OPA -9,33 RAP 344,71 ECC 4,2606
IN! _ IN! RT AS( IN! AA'NTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG
107.59 284.31 _0,07 § 39 13 _555.3 -27.76 99.10
216.43 272.40 71.38 21 53 29 4352.2 18,98 208.86
87,00 284,63 80,_2 7 22 43 2270,7 -29,45 78,36
198.18 271.78 70.84 23 3 56 4!12.0 20,56 190.5?
68.01 285.36 B0.57 8 42 5 2008,7 -33.96 58.90
i83.87 270.00 69.25 23 53 56 3946.8 24.72 176.O5
NIO-COL/RSI[ E_CUTION ACCURACY ORBIT OETERNINATION ACCURACY
S_T 870.3 _ 432.8 SG3 31.3 ST 363.4 SR 414.8 SS 351.4
RRT -.0021RRF °.0010 RTF -.6549 CRT ,6971 (R_ .7897 CST .9888
SC_ 981.0 R_3 .0029 RI3 .6549 LSA 611.6 MSA 231.0 SS_ 14.0
$61 870.3 _62 432,8 THA 179.9! [LJ 509,0 EL2 212.4 ALF 50.39
LAUNCH 0ATE DEC 18 1968
HI[LIOCENTRIC CON!C
RL 147,20 LAL .00 LOt. 86.14 VL
RP !07,48 LAP Z.98 LCP |37._ VP
_c 66,_67 CL 5,22 _P _ -.8_ ZAL
FLIGHT TIN? 74,00 ARRIVAL DATE MkR ? 1969
DISTANC£ 149.510
19,386 GAL 18,06 AZL 86.20 _A 51,52 S_ 92.98 [CO .635?4 INC 3.8016 Vl 30.767
32.282 GAP -38.57 AZP 87.63 TAL 168.85 TAP 720.36 RCA 33.91 APO 15_.04 V? 35.257
62,75 ZAP 26,45 [TS 18!.5! Z_£ 141.40 £T£ 191,04 ZAC 78.R? ETC 165.52 CLP ?6.43
PLAN_ TC([NTR zC CONIC
C3 IL_3.373 VHL 13.430 CLA 13.98 RAL
.LNCJ_ AZNTH LN(H T!14[ L-! T!ME !NJ LAT
_o:oo _ 3 42 3_66,50 -_.52
_.OO 20 _1 18 4_i_0_ _0.81
!o0.oo 6 32 27 z_,_o -28.28
!00.00 21 55 14 467_6 22.48
!lO.O0 7 57 17 2614,85 -32.94
110.00 22 46 53 45!0.68 26.90
OIrrER£NTIAL CORR[CTIONS
TOE -.7023 TRA-1,7996 TC3 -.1268 BAU .]101
R_E -.9739 RRA .412! RC3 -.0212 FAU .01_09
r0£ .3826 FRA .7216 FC3 -.0628 BSP 2496
BO£ 1.2007 BRA 1.8461 8C3 .1286 FSP -74
LAUt_H OATE I_EC 18 1_
19,78 RA_ 6_70,9 VEL 17,369 PTH ?,96 VHP 22.508 OPA -8.64 RAP 346.33 ECC ].9685
IN! LCNG IN! RT AS_C !NJ ATMTH IN! TIME PO CST TIM IN! _ LAT IN! _ LONC
i08.]8 284.42 79.69 5 56 29 2566.5 -27.67 99.9]
213.78 272.i5 ?0.35 22 3 9 4311.0 !7.94 206.28
8i.69 284.78 79.87 7 20 27 2280.3 -29.38 79.06
195.59 271.49 69.76 23 13 7 4072.5 !9.57 188.04
68.48 285.72 _0.!W3 8 40 52 L>014.8 -33.93 59.38
181.44 269.62 68.07 24 ? 4 3910,7 ?3.68 173.76
M!0-COURSE [X[CUTION ACCURACY CRBIT 0ETERMINATION ACCURACY
S_T 9|2,0 ,$GR 456,8 .%3 34.1 ST 382.4 SR 4!9.0 SS 367,5
RRT ,0013 _ -°0040 RTF -,6735 CRT .6965 CR5 ,7908 CST .9885
1020,0 R23 -,0029 RI3 -,6735 LSA 632.9 MSA 236,8 SSA I4.?
561 912.0 S_2 456.8 THA .05 ELI 522.9 £L_ _19.8 ALF 48.75
HELIC_ENTR!C CONIC
RL 147._ LAL .00
RP -I07,49 LAP 3.06
RE 64.161 GL _.59
PLANETCX_ENTRIC CONIC
C3 !64,286 VHL 17,817
LNCH AZMTH LN_H TIME L-I TIME IN! LAT
9_.00 5 0 32 3176.95 -26.39
90.00 _ 51 27 4869.18 19.82
100.00 6 29 48 2889.07 -Z8.17
100.00 22 4 52 4632.30 2l._l
l!O,OO 7 55 45 2620.12 -32.88
110,00 22 55 24 4474.00 2_.94
CIFFERENTIAL CORRECTIONS
TOE -.7019 TRA-I.8OY3 7C3 -.1330 BAU ,2967
ROE -.9377 RRA .3_945 RC3 -,023_ FAU .01331
r0E .3972 FRA .7466 rE3 -.070! 8,_o 2673
B0E 1.1 713 BRA 1.8455 8C3 .13_! FSP -82
FLIGHT TIME 76.00 ARRIVAL CATE MAR 4 1969
OIST_LNCE 155.586
LOL 86,14 VL 19.993 GAL 17,27 A_ 86.25 HCA
LOP 140.83 VP 32,648 GAP -_6.79 AZP 87.83 TAL
6P .83 ZAL 61,70 ZAP 24.96 £TS 181,79 ZA£
54,76 S_A 94,56 ECC .60887 !NC ].7507 V! 30.767
|6_°08 TAP 222,85 RCA 36.99 APO 152.13 v2 35.256
142,05 £TE !91.70 ZAC 80.52 ETC !65.68 CLP ?4.94
0LA 14.72 RAL _.66 RAO 6570.8 VEL 36.900 PTH 2.91 VHP 21,61_ CPA -7.93 RAP 347,95 ECC ].7037
IN! LCNG IN! RT ASC IN! AZHTH IN! TIME
109.12 284.41 79.35 5 53 29
211.11 271.84 69.36 22 12 36
88.32 284.78 79,56 7 17 57
193.00 271.15 68.73 23 22 4
68.88 285,76 80.07 8 39 26
179,O2 L_69,17 66.92 24 9 58
WI0-COURSE [XECUT!ON ACCURACY
S_T 953.8 .SGR 460.2 SG3 37.0
RRT .0044 RRF -.0073 RTF -.6916
._ !059.0 823 -.0033 813 -.6916
._GI 933.8 S_2 460,2 THA .16








ST 401.4 SR 427.6 SS )83.9
CRT .6957 CRS .7970 CST .9881
LSA 654,4 MSA 242.2 SSA 14.4
ELI 536.8 EL? ??7,0 ALF 47.17
610
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69_
LAUNCH CATE OEC I_ 1968 FLIGHT TIME 78,00 ARRIVAL CATE MAR 6 1969
HELIOCENTRIC CONIC DISTANCE 161 ,745
RL 147,20 LAL ,O(] LOL 66.14 VL Z0,561 GAL 16,52 4ZL 86,30 H_A 58,0! 5MA 96,14 £CC ,58319 INC 3,703_ Vl 10,267
RP 107.50 LAP 3,14 LOP 14=.10 VP 3Z,996 GAP -35,11 AZP 88,04 TAL 167,34 TAP 225,35 RCA 40,07 APO 152,20 V2 35.253
RE 62.196 GL 5,97 GP .68 ZAL 60,72 ZAP 23,46 ET5 182,10 ZAE |42,65 ETE 192,40 ZAC 82,23 ETC 165,83 CLP 23,47
PLANETOCENTRIC CONIC
C3 ],=9.699 VHL lZ.Z]5 CLA 15.45 RAL ZI ,48 RAO 6_70.6 VEL 16.46_ PTH 2.BT VHP 2(],749 OPA -7.21 RAP 349.59 ECC 3.4637
LNCM A;FMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT AS(_ INJ AZNTH INJ 7II42 PO CST TIM .INJ 2 LAT INJ 2 LONG
90,00 4 57 6 ]186,69 -26,27 109,81 264,27 79,02 5 50 13 2586,7 -27,52 101,36
90,00 Z1 I 25 4826,64 18,78 208,42 271,48 68,41 22 2! 52 4226,6 15,68 201,11
100,OO 6 26 55 2897,05 -28,07 88,89 284,66 79,27 7 15 12 2297,0 -29,26 80,29
lO0.O0 ZZ 14 IB 4591 ,51 20,48 190,41 270,75 67,74 23 30 49 3991,5 17,28 183,07
110.00 7 54 I 2624.53 -32.83 69.21 285.68 79.88 8 37 45 2024.5 -33.87 60.13
110,OO 23 3 41 4436,79 24,93 176,60 268,68 65,82 24 17 38 3836,8 ZI,45 169,18
DIFFERENTIAL CORRECTIONS NIO-COLMSE E_ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACH
T0[ -.7039 TRA-| .8094 TC3 -.1394 BAU .28_9 SGT _j_._ _ 46_.8 _3 40.0 ST 422.3 SR 425.6 S$ 401.1
ROE -.9017 RRA ._673 R(_3 -.0261 F'AU .01354 RRT .0088 RRF -.0112 RTF -.7087 CRT .6960 CRS .7935 CST .9879
FOE ,4127 FRA ,7723 rE3 -,0783 BSP 2608 S_ ij00,9 R_3 -,0033 R13 -,7087 LSA 677,5 NSA 247,1 SSA 14,6
BOE 1,1439 8RA 1,8463 BC3 ,1419 FSP -90 SGI 999,0 _ 462,B THA ,30 ELl 552,1 EL2 233,8 ALF 45,32
LAUNCH C]ATE 0E( 18 I_ FLIGNT TINE 80,00 ARRIVAL 0ATE HAR 8 1969
HELIOCENTRIC CONIC
RL 147.L:_ LAL .00
RP 1017.51 LAP 3.21
RC 60.278 GL 6.37
PLAI4E TOCENTRI C CONIC
C3 136.460 V_ 11.682
LNCH AZHTH LNCH TJl4E ZNJ LAT
90.00 4 53 24 -26.15
90.00 21 11 14 17.68
I00.00 6 23 46 -27,98
IOD.O0 22 23 32 19.39
110.00 7 52 3 -32.7B
110.00 23 11 45 23.85
OIFFERENTIAL CORREC TICNS
TOE -.7047 TRA-|.8|Z3 TC3 -.1451 BAU .26_1_
ROE -.8659 RRA ,3453 RC3 -.0288 FAU ,0J382
FOE .4286 FRA .7984 re3 -.0877 BSP 291_8
BO[ 1.1164 BRA 1.8449 BC3 .J479 r_P -100
DISTANCE 167.981
LCL 86.14 VL 21.092 GAL 15.79 AZl. 86.34 HC_
LOP 147.35 VP 33.3_6 GAP -33.50 AZP 88.24 TAL
GP ,91 ZAL 59,79 ZAP 2"Z,03 rTS 182,43 ZAE
61,26 SI4A 97,70 ECC ,55826 IN( 3,6601 VJ 30,267
166,62 TAP 227,_q8 RCA 43,16 APO 152,25 V2 35,250
|43,73 ETE 193.17 ZAC 83,95 ETC 165,97 CLP 22.011
0LA 16,17 RAL 22,24 R/K) 6570,5 VEL J6,056 PTH 2,83 VHP 19,915 OPA -6,46 RAP 351 ,23 ECC 31245_
L-I TINE |NJ _ ZNJ RT A_ INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
3195,76 110,45 _4.02 78.73 5 46 40 2595,8 -27,44 I(]2,02
4783,_9 205,73 271,06 67,51 22 _0 57 4183,4 14,47 198,51
2g04.}0 89.4| 284.4g 79.01 7 12 11 2_4.3 -29.21 80.82
4550,07 187,81 270,30 66,80 23 39 22 3950,1 16,09 180,58
2628,12 69,48 _M3,47 79,73 8 35 51 2028,1 -33,85 60,41
4399,02 174,20 L_,14 64,76 24 25 4 3799,0 20.25 166,91
NJO-CO, M,_ EXECUTION ACCURACY ORBIT OETERNIN.4TION ACCURAC_
,e_T 1044.5 _,R 464.7 S(,3 43.4 5T 443.5 SR 428.0 SS 4_.8.6
RRT ,0132 _ -,0156 R1T-,7253 CRT ,6962 CRS ,7952 CST ,9877
S_ 1143,2 I_3 -,0037 R13 -,7253 LSA 701,2 MSA 251,5 SSA 14,7
_1 1044,5 S_2 464,7 THA ,42 ELI 567,7 EL2 240,0] ALF 43,54
L_UNCH 04TE OEC 18 1968 FLIGHT TIME 82,00 ARRIVAL CATE MAR ]0 1969
HELIOCENTRIC CONIC 0ISTANCE 174,288
RL 147,20 LAL ,00 LOL 86,14 VL 21,588 GAL _15,08 AZL 86,38 HCA 64,50 5N_ 99,25 ECC ,53413 INC 3,6191 VJ 30,267
RP 107.52 LAP 3,27 LOP 15(1.60 vP 33,638 GAP -31,97 AZP 88,44 TAL 165,93 TAP 2_0,45 RCA 46.24 APO 152,26 VZ 55.246
RE 5_,412 GL 6.77 GP ,95 ZAL 58,93 ZAP Z0,58 ETS 182,81 ZA£ 144,76 ET£ 194,011 ZAC _5,69 £TC 166,019 CLP _0,56
PLANE TOCENTR] C CONIC
C3 124,438 VHL 11,155 {_LA 16,88 RAL 22,95 RA0 6570,3 VEL 15,677 PTH 2,79 VHP 19,10_ 0PA -5,73 RAP 352,87 £CC 3,0479
LNCH AZMTH LNCH TIM_ L-I TII_ INJ LAT _NJ LONG INJ RT AS_ INJ AZ)ITH INJ TIN_ P_ CST TIN INJ 2 LAT INJ 2 LONG
90,00 4 49 24 3204,Z3 -26,03 111,04 283,65 78,45 5 42 48 2604,2 -27,37 1132,65
90,00 21 L_O 53 4739,40 16,51 ZO3,03 270,59 66,66 22 39 52 4139,4 13,21 195,90
100,00] 6 210 ZZ 2910,88 -27,89 89,88 284,07 78,78 7 8 53 2310.9 -29,15 81,31
100.00 22 32 36 4507,99 18,24 185.L_ 269,B0 65,90 23 47 44 3908,0 J4,_1] 17tI,0._
110.00 7 49 51 2630.91 -32.75 69.69 285.14 79,61 B 33 42 _030.9 -33.84 60,62
110,OO 23 19 ]6 4360,72 _.72 171,80 267,35 65,75 24 32 17 3760.7 19,011 J64,63
CZFFE_NTIAL CORRECTIONS NTO-CCUR_[ EX_CUTICN ACCURACY
TOE -,7055 TRA-I .8136 TC3 -.1502 BAU ,2553 S_T 1091,4 SGR 465,9 SG3 47,0
ROE -.8305 RRA ,3235 RC3 -,01316 FAU ,01413 RRT ,0180 _ -.0203 RTF -,7412
FOE .4452 FRA ,EIZSO rE3 -,09_3 B_ =:= 3183 ,_ 1186.7 R23 -,0041 R13 -,7412
BC£ 1,01897 8RA 1,8422 BC3 ,1535 FSP -110 5G1 1091,4 S_ 465,8 THA ,54
LAUI_H OATE GEE 18 1_ FLIGHT TIME 84.00
HELIOCENTRIC CONIC DISTANCE 180.661
RL 147,L=O LAL ,O0 LOL 86,14 VL 22.052 GAL 14,41 AZL 86,42 H(_ 67,75 SMA 100,76 £CC ,51082
RP 107,53 L_P 3,31 LOP 153,85 VP 33,933 GAP -30,r50 AZP 88,64 TAL 165,26 TAP 233,01 RCA 49._O
RC 56,605 GL 7,19 GP ,99 ZAL 58.13 ZAP 19,15 ET5 183,24 2AE 145,92 £TE 194,93 Z_C tq7,43
PLANE TO_ENTR I C CONIC
C3 115,516 VHL 10],654 0LA 17,56 RAL 23,60 RAO 6570,2 VIEL 15,325 PTH 2,74 VHP 11_.3_9 CPA -4,97
LNCH A2"MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A._ INJ AZNTH INJ TIN([ PO CST TIN
90,00 4 45 6 3212,19 -25.92 111.60 283,16 78.19 5 _,8 38 2612,2
9_,00 _l 30 23 4694,67 15,28 L=OO.31 270,08 65,87 22 48 38 4094,7
I(30.00 6 16 41 2916.84 -27,81 90.31 283.59 78.57 7 5 18 2316._
100,00 22 41 29 4465.25 17,03 182.62 269,25 65,06 23 55 54 3865,2
110.00 7 47 25 2632,97 -3_.72 69,8_ 284,69 79,52 P 31 IP E_O33.0
110,GO 23 27 14 4321,e9 21,53 169,41 L_,9"Z 62,79 24 39 16 3721,9
OIFFERENTIAL CORRECTIONS N|D-COL_SIE EXECUTION ACCURACY
TDE -.7067 TRA-I .8137 TC3 -,1545 0A4J .2403 .S_T 1140,0 _R 46_,3 *_3 51 ,0
ROE -.7955 RRA .3021 RC3 -.0]346 rAu .01448 _RT .02]g5 RRF -.0260 RTF -.7564
FOE .4628 FRA .8524 FC3 -.11014 8SP 3_12 _ 1231.7 R23 -.O046 R13 -.7565
B0[ 1,01640 BRA I ,8187 BE3 .15214 FSP -121 5GI 1140,0 S(,2 466.2 THA ,66
GRBIT OETERNINATION ACCURACY
ST 465,5 SR 429,7 SS 436.8
CRT .6967 CRS ,7970 (ST .9874
LSA 725,7 NS_ 255,4 SSA 14,9
ELI 583,9 EL2 245.7 ALF 41.72
A_IV_L 0ATE MAR 12 1969
INC 5,5_012 Vl }0.267
APO 152,26 VZ 35,241
ETC 166,19 CLP 19.13
RAP 354.52 ECC 2._6P2








ST 488.6 SR 43{3.8 SS 455.7
CRT ,6979 CRS ,7992 CST .9872
LSA 751,6 MSA 25_.6 SS_ 15.0]
ELI 601.2 ELZ 250.B ALF ]9._
611
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-693
LAUNCH CJT£ C£C l_1 1968 FLIGHT T]NE 86.00 ARRIVAL CATE MAR 14 1969
HELIOC[NTR|C CONIC CISTANC[ J87o093
RL |47°20 LAL .00 LOL 86.14 VL 22.486 GAL 13,75 AZL 86.46 H(A 70.99 ._A IOZ.Z8 ECC .48856 ZNC 5.543l VI 30.267
RP |07.55 LAP ].]5 LOP 157.10 VP 34.ZJ| GAP -29.10 AZP 88.84 TAL 164.62 TAP Z35.6! RCA 52.33 AP() 152.23 v? ]5.235
RE 54.664 GL 7.62 GP 1.03 ZAL 57.39 ZAP 17.73 ETS J83.72 ZAI_ 147.ZZ ET£ 195.95 ZAC 89.19 ETC 166.ZH CLP 17.70
PLAN(_ TC_ENTR I { CONIC
C3 |03.593 VHL 10.178 CLA 18.26 RAL 24.L:_ RAO 65?0.0 VEL 14.998 PTH |.TO VHP 17.575 _PA -4.19 RAP 356.17 £CC 2.7049
LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT IN,) LONG INJ RT 4S(_ INJ A_PMTH JNJ TINE /:30 CST TIM INJ 2 L4T INJ 2 LONG
90,00 4 40 28 3219.72 -25.82 112.12 282,55 77.95 5 34 8 2619.7 -27.22 103.7a
90.00 21 39 45 4649.17 14.00 197.59 269.52 65.13 22 57 15 40=9.2 lD.53 190.63
|OO.O0 6 12 42 2922.27 -27.74 90.69 283.00 78.38 7 I 25 2322.3 -29.06 82.|4
|OO.OO 22 _ |2 4421.85 15.77 180.01 265.65 64.27 24 3 54 3821.8 12.18 173.O6
|lO.00 7 44 44 2634.34 -32.7| 69.95 284.13 79.46 8 Z8 38 ?034.3 -33,81 60.89
110.00 23 34 40 4282.54 20.29 167.04 266.24 61.88 24 46 2 }682.5 16.37 160.11
DIFFERENTIAL CCRI_CTIONS NI0-COURS[ E_ECUTION ACCURACY ORBIT 0£TERN|NATIC_ ACCCkqACV
TCE -.7JOB TR4-1.8|49 TC3 -.|591 BAU .2265 S_T 119_.7 SGR 466.0 ._3 55.3 ST 514.2 SR 431 .3 SS 475.7
FOE .4811 FR4 .8808 FC3 -.124! 8SP 3525 ,_ 1_80.5 _3 -.0046 RI3 -.7707 L54 779.9 MSA 261.1 SSA 15.Z
BOE I o0413 BR4 I ,8365 8(3 .1635 rSP -132 SG| 1|92.8 ,_,2 465.7 THA .81 ELI 620.8 EL2 255.0 ALF 37.92
L,IUNCH 0ATE 0£C 18 19_8 rLlr3,1T TIME 88'00 ARRIVAL GATE. MAR 16 1969
HCLICX_ENIRIC CONIC O]_TA_ I93.580
RL 147._O LAL ,00 LOL 86.|4 VL L_Z.89"Z GAL !3,12 A71. 86.49 HCA 74.23 _IA 103.75 ECC .46677 INC 3.5,074 VI 3(3.267
V2 }5.229
CLP 16.2_
RP J07.57 LAP 3._
RC 53.197 GL 8.D6
PLANI[ TOCENTR I ( CONIC
C3 94.573 VHL 9.12_
LN_H 4_eMTM LN_H TINE
90.00 4 35 30
90,0(] 2J 49 l
IO0.O0 6 8 2_
I00.00 L:_ 38 46
110.00
110.00
L(_ 160._5 VP 3&,473 GAP -27.75 AZP 89.05 TAL IN.02 TAP 2_.25 RCA 55.32 4PO 152.18
GP 1.08 2AL 56.7! ZAP 16.3_ rtS 184.29 Z/l_ 148.65 ETE 197.09 ZK 90.94 ETC I66.36
OI.A !_.93 RAL 24.?3 RAO 6S_.BvtEL 14.694 PTH 2.66 Vt-,'P 16.846 0P4 -3.4| RAP 357.87 [CO Z.556,
L-I TJI,IE IN| LiT IN| _ IN| RT AS(: IN| A2"MTH IN| TIME PO CST TIM IN| ? LAT IN| ? LONG
3LP26.91 -_.71 I!2.6_ 281.84 77.72 5 29 J7 2626.9 -27.15 ID4.25
A_02.gO /_.6_ l_J_._ 2_.91 64:46 23 5 44 ,_002.9 9.12 j_7.97
29_7.24 -27.67 91'05 282.3| 78.2l 6 57 13 2327.2 -29.0| 82.50
4._.81 14.45 177.4J _o8,,0| 63.'_5 24 II 44 3777.8 10.78 170.54
74! 4B 263_.O9 -32.70 "_.01 2B3.46 79.43 8 Z5 43 2035.1 -33.81 60.95
23 4j 53 4242.7J !B._ 164.68 265.52 61.03 24 52 35 3642.7 14.98 157.85
DIFFER1ENTIAL CORRECTIONS NI0-GOURS[ E_L"UTICN ACCURACY ORBIT OETE_WIN_TION ACCURACY
TOE -.7133 TRA-l.S123 J'C3 -.1618 B_AJ .2111 .T_C.T 1245.0 _' 464.9 .T_3 60.0 ST 539.8 SR 431.0 55 496.3
ROE -.7269 RRA .2605 RC3 -.04!| FAU .01527 _T .03_0 RRF -.0397 RTF -.7844 CRT .7028 CRS .8045 CST .9870
r0E .50;5 rRA .g099 re3 -.1398 BSP 3128 _ 13_9.0 _3 -.l_ R|3 -.7845 LSA 808.8 MS4 263.0 $SA I5.3
80E 1.0184 ORA ! .8310 _C3 .!670 rS, P -146 _1 1_45.| _,_ 464.5 THA .95 EL! 640.6 EL2 258.4 4LF 36.05
LAUNCH 0ATE 0£C 18 19_8 FLIGHT TINE 9(].00 _RRIVAL CAT£ MAR J8 |969
HELI(_ENTRIC CONIC 0ISTAN(E _00.115
RL 1_7.?0 LAL .00 LOL 86.14 VL 23.272 GAL 12.52 4ZL 86.53 N(A 77.48 S_4 105.19 £CC .14605 INC 3.4728 Vl 30.267
RP |07.59 LAP 3.39 LC_° 163.60 VP 34.719 GAP -26.46 AZP 89.25 TAL 163.44 TAP 240.92 RC4 58.27 APO 152.11 v2 35.222
RC 51.611GL 8.52 GP !.13 ZAL 56.10 ZAP 14.9! ETS 184.96 ZA£ 150.24 ETE 198.38 ZAC 92.70 ETC 166.41 CLP 14.87
PLANET_ENTR!C CONIC
C3 86.375 VHL 9.294 Cc4 19.60 RAL
LNO4 47MTH LN(H TINE L-I TIN[ IN! LAT
90,00 4 30 lO 3233,87 -25.6l
90.00 21 58 lO 4555.88 11.26
JD_.O0 6 3 50 2931._3 -27._]
10(3.00 23 7 I1 4333.14 13.08
|10.00 7 38 37 2635.29 -32.?0
llO.O0 2348 53 4L_O_.45 !7.65
CIFFERIENTIAL CCRR1ECTIC_I5
TOE -.7160 7R4-1._1_| T(3 -.1635 BAU
_5.21 RA0 6569.7 VEL 14.413 PTH 2.62 _P 16.!41 0P4 -2.6! RAP 359.47 £CC 2.4215
IN! LON_ IN! RT ASA_ |NJ AZ).ITH |NJ TII_ PO CST TIN IN! 2 LAT !NJ _ LONG
!13.11 281.02 77.49 5 24 4 2633.9 -77.08 104.75
192.11 268,;_6 63.85 23 14 6 3955.9 7,65 185.28
91.37 28!._0 78.05 6 52 4l 2331.8 -28.97 82.84
174.80 _67.32 62.88 24 19 24 3733.1 9,34 !68.0!
70.0_ 28_.67 79.42 8 22 32 2035.3 -33.8! 60.96
162.33 264.76 60.24 24 58 56 3602.5 |3.55 155,61
NI0-COLM_ [_CUTION ACCURACY C_BIT DETERNINATION ACCURACY
.1956 SGT 1298,9 5GR 463.0 _3 65.1 57 566.5 SR 430.1 SS 517.9
ROE -.6935 RR4 .2403 RC3 -.0446 rAU .01575 RRT .0462 _ -.0477 RTF -.7975 CRT .7058 CRS .8076 CST .9869
r0£ ,5225 FR4 .9400 re3 -.1579 BSP 3933 SGB 1379.0 _3 -.0055 R13 -.7976 LSA 839.2 MSk 264.1 SS_ 15.5
80£ .9968 _A 1.8240 Be3 .1694 FSP -160 SGI 1299.1 _. 46_.5 THA 1.08 ELI 661.8 EL2 260.8 4LF 34._
LAUNCH OATE OEC 18 1968 FLIGqT TIN[ g"d.00 4RkIVAL 0ATE MAR ?0 1969
HELIO(ENTR|C CONIC 01ST_E Z06.694
RL 147._0 LAL .00 LOL 86.14 VL Z3.6_6 GAL 11.94 A_L _l_._h_ NCA 80.72 SMA 10_.6(] £CC .42620 IN( 3.4391 V! 30.267
RP 107.61 LAP 3.39 t,JOP 166.B4 VP _4.9_tO GAP -25._ AZP 89.44 TAL 162.90 TAP 243.62 RCA 61.17 APO |52,03 V2 35.215
RC 50.116 GL 8._ GP J.J9 IAL 55.54 ZAP 13.31 ETS !8_.77 2J_E 131.96 ErE 199.86 ZAC 94.46 ETC 166.45 CLP 13.46
PLAN_TOEENTR|C CON|C
C3 78.924 V_. 8.884 OLA _1,25 RAL 25.63 RA0 6§_.5 VEL 14.15_ PTH 2,58 _ 15.459 0PA -1.81 RAP 1.12 ECC 2.2989
LN(.H 4ZI4TH LN_H TINE L-| TINE IN| LAT IN| LOIW_ IN| RT A_W_ JNJ A21WTH IN| T|ME PO CST TIN IN| 2 LAT IN| 2 LONG
90.00 4 24 27 3240.71 -25.5! 113._ 2_0.09 77.28 5 18 28 2640.7 -27.0! I05.Z4
gO.O0 _ 7 13 4_.09 9.81 189.34 267.56 63.30 23 22 22 3908.! 6.15 182.58
JDO.O0 5 58 34 263_.14 -27.54 91.68 _0.99 77._0 6 47 50 2336.1 -28.93 83.15
100.00 23 15 27 4287.89 11.66 172.19 _._0 62.28 _4 26 55 _7.9 7.86 165,46
110.00 7 35 9 2634.99 -32.70 ?0,00 _|.78 79.43 8 19 4 _O35.0 -33.81 60.94
110.00 23 59 4J 4161.81 !6.26 160.00 263.|N_ 59.51 25 5 3 356J.8 12.09 153.37
0IFFERIENTIAL CCgRIECTICIN5 NI0-_ E_ECUTION ACCURACY ORBIT 0ETERNINATICN 4CCUR4CY
TOE -.719_ TR_-I.8OLP'_ TC3 -.1636 6AU .!7H S_T 1594.4 _ 460.4 S_3 70.7 ST 594.4 SR 428.6 SS 540.6
ROE -.6608 RRA .LP_37 RC3 -.0481FAU .Olr._8 _T .0554 RRF -.05e8 RTF -.BI00 CRT .7096 CR5 .8|I0 CST .9869
FOE ,5451 FRA .9713 FC3 -.1786 BSP 4149 _ _4_._ _ -.0061 RI_ -.BI0¢J LSA 87!.2 NSA 264.5 SSA 15.6
BOE .9767 _qA 1.B!_6 _3 .!_05 FSP -176 _I 1354.7 ._2 459.6 THA 1._2 ELI 684.3 £L2 262.4 4LF 32.43
612
JPL TM 33-99 EARTH--VENUS TRAJECTORIES f VOL 4 1968 69,
PEL JC_EEN )'RI( Errj'NZ(
RL 147.Z0 LAL .01]
RP 107.64 LAP 3.39
RE 48.TZJ GL 9.46
PLAME TO(ENTR I E CONIC
E3 72.153 VHt. 8.494
LNO-I AZNTH LNCH TIWE
90.00 4 18 20
IOO,(30 5 5) ]8
IOO.OO 23 Z3 3_
110.130 7 3] 21B
IIO.OO O 6 13
ClST4_CE Z13.311
LCJL 66.]4 VL Z3.9§B GAL 11.38 AZL 86.59 M_A 63.9E 5.MA 197.9_ ECC .407Z= INC 3.4_2 v! )_.2E7
LC@ 170.09 VP 35.167 G4P -14.0] AZP 89.64 TAL 16Z.40 TAP Z46.36 RCA E4.r)o AFY__,1_1.9] v_ ]$.267
GP 1 .Z5 ZAL 33.05 Z4P 1Z.11 £TS 186.76 ZAE 15].83 ETE _! .5_ ZK 9_.Z2 E r( |66.4 ? CLP |_,_5
CLA L_0.89 RAL ?5.99 RAC 6569.4 V_L 13.91] PTH ?.54 VHP |4._ _PA -J.0(]
L-I TIN[ INJ LAT INJ LONG INJ RT 4,_ ;NJ 4_4TH _NJ TIM[ PC) ?ST TIM
3247.56 -Z3.41 J14.06 279.06 77.06 5 17 _8 2647.6
4459._7 B.}Z 186.56 Z66.84 67.83 73 30 3? }859.6
Z940.77 -27.48 91.97 279.58 77.75 6 47 38 ?)40.3
4Z4Z.09 10.Z0 169.58 Z65.83 61.75 24 34 18 _4?.!
1634._7 -]Z.71 r_:).93 ZB0.79 79.46 _ J3 ?J 2_J4.]
4|_.83 14.83 157._ _3.|3 58.8d J 14 54 33L_O.9
cIFrERI[NTIAL CJCII/R[CTIOa, L_
TOE o.72_O 7R_-1.7946 _(3 -.16Z| BNJ .1641
-.6288 I_l_ .2016 RC3 -.0316 FAU .016_7
roe .3694 FRA 1,OO_9 FC3 -.L=O_4 8_ o 4_)
60E .9582 _RA J._59 8C3 .1_:_1 r,f_ -194
RAP ?.76 ECC 2.1_7_





CRT .714l CRS .8148 CST .9869
LSA 905.2 MSA _64.1 SSA 1_.7
ELI 708.) EL_ 767._ ALr }(],69
MI0-OOUR_E EXECUTION 4CCUR_CY
._T 14lZ.J _ 4ff.9 ._3 76._
_RT .06_7 RRF -.0_70 RTr -.8218
SG6 1483,6 _3 -.0067 RI) -.8218
5_1 1411.9 _ 455.8 TH4 J,36
LAUNO,,I OAT? OE( 18 J968 FLi(_4T Till[ 9_.00 _IRRIV4L CAT? MAR ?4 1969
HELIOCENTRIC CCNIC
RL 147.ZO LAL .00 LOL _.J4 VL
RP 107.f_ LAP 3.37 LOP 173.33 VP
RC 47.437 GL 9.94 GP 1.32 ZAL
PL_IME TOC[NTRIC CON|C
C3 6_.002 W_L B.1_4 0L4 21 ._ RAt.
LNOI _Zl, ITH LNCH TIN[ L-I TIN?
90.00 4 J1 4_ 3254.)_
_0.00 L_Z E5 9 4410.32
100.00 3 48 I 2944.30
I00.00 2_ 31 37 419_.79
I10.00 7 27 77 2633.21
110.00 O 12 3_ ,tO79.65
OIFKEI_ENTIAL (.ORIR[_T|ONS
TO(: -.7Z70 TRA-I .76_1 TO3 -,|585 _ ,1481
_OE -.5977 I_ ,1631 RE) -.0552 r_ .01757
rOE .59_5 FR_ l.O_O _C3 -.L='_99 BSP 4587
BOE .9412 BRA 1.794_ BC3 .1679 FSP -_14
01STM_JE 219.962
24.167 G_L 10.64 _ZL 86.63 HC_ 67.J9 SNA 109,29 ECC .]891_ IN( 3.373= Vl ]O.167
35.3?0 G_P -Z'Z.89 _ZlP 89.8) TAL 161.94 T4P _49.13 RC4 60.76 AP_ 151.8_ VZ 35.19F
54.63 ZAP 10.7_ [TS |_8.0_ ZAE 155.84 ETE 'ZO).6Z ZAC 97.97 EYE 166.46 CLP 10.64
Z6.29 R40 6569.3 VI[L 13.688 PTH Z.50 VHP 14.16_ CP_ -.18 RAP 4.40 ?CO ?.0_62
INJ LAT INJ _ INJ RT A,_C INJ A_4TH INJ TII_ PO CST TIN INJ ? LAT INJ _ L(_NC
o25.]O 1|4,_1 177.9_ 76.84 5 6 2 26_4.5 -76.96 106._?
6,77 183,F_ Z66,07 62,44 2) 38 39 3810,3 3.0) 177.09
-27.42 9_._ _78.47 77.$I 6 37 5 2344.) -_8.85 83,74
8.6¢3 |_.96 L_65.O4 61.Z9 Z4 41 )_ 3595.8 4.80 160._5
-32,72 69,87 Z79,71 79,$1 8 11 20 2033.2 -33.8? 60.80
13.]_ 155._ _._ 58.24 J 20 36 3479.7 9.07 148.92
ORBIT 0ETE_WIN4TION ACCURACY
ST 654.1SR 423.6 SS 569.7
CRT .7192 CRS .B190 CST .9870
L5_ 941.0 MS_ ?6?.9 SSA 15.B
ELI 733.8 EL2 76_.3 4LF 29.03
NI0-OSLM_E EXECUTION ACCURACY
SGT 1469.9 _ 452.1 $63 83.6
RRT .0773 _ -.0784 RTr -.83_
5C_ 1538.1 R_3 -.0074 R13 -.8330
_1 1470,4 _,2 451 .2 THA I .51
L_UNCH 0ATE 0EC 18 _968 FLIGHT TIME 98.00 _RRIVAL O_ TE MAR 26 I969
PELIOCENTRI{ CONIC cISTkN(E _26,64_
RL 147.ZO t4t .00 LOL 86.14 VL ?4.555 GAL lO.SZ _ZL 86.66 HCA 90.43 5_
RP 107.69 LAP 3.34 LOP 176.57 VP 35.539 G_P -?J.TB _ZP 90._ T4L J61.57 TAP
RC 46.Z74 GL 10.44 GP 1.40 ZAL 54.Z6 ;rAP 9.33 ET5 189.67 Z_£ 1_7.97 ET£
PLANETOCENTRIE CONIC
C3 60.414 V/4L 7.77_ OL4 _2.14 RAL _6._ R40 6f69.1 VI_L I_.48_ PTH
110.57 ECC .37190 INC 3.3410 VI 30.267
231.94 RCa 69.45 APO J5J.69 V2 35.1_9
_06.08 Z_C 99.71ETC 166.44 CL_ 9._2
2.46 vMP i_.545 OP4 .64
LNO-I AZNTH LN_H TIN? L-I TIN? INJ L_T INJ LONG INJ RT 4_w_ INJ AZNTH INJ TIME PO CST TIN
90,OO 4 4 49 3261.81 -75.19 115.04 Z76.TZ 76.61 4 59 11 2661._
90.00 L_Z 34 3 4360.36 5.19 180.95 Z65.Z8 6_.I? ?3 46 43 )760.4
I00.00 3 42 2 2948.33 -17,36 92.34 277._7 77.48 6 31 l0 ?348._
100.00 23 39 31 4149.D6 7.16 164.35 264.20 60.90 Z4 48 40 3549.1
I10.00 7 23 12 _631.87 -32,74 69.77 _78.53 79,57 H 7 4 2031.9
110.00 O 16 46 40]8.31 11.87 15}.12 Z61.37 57.7! 1 _6 5 3438.3
DIFFERENTIAL CORt_CTION5 NI0-COUR_ EXECUTION ACCURACY
TOf -.7317 TRA-I.77_ T{3 -.15_9 BAU .|SLPZ _GT |519.8 _ 447.8 S_] 90,9
ROE -.3674 RRA ,1650 RE3 °.0587 F_U .01626 RRT .0903 _ -.0913 RIT -.8435
FOE .62_1 rRA 1.07)_ rE3 -.2616 B,SP 4609 S_ 1594,0 _3 -.{308| RJ3 -.6436
8OE .9_60 BRA 1.7815 BC3 .1637 F_P "235 $4_I 1))I0,4 S_Z 445.8 THA 1 .66
R_P 6.0_ ECC |,9943








ST 685.8 SR 420.I SS 616.Z
CRT .7252 CRS .8235 CSr .9871
LSA 978.9 MSA 260.9 55_ J5,9
ELI 760.8 EL2 260.8 _LF 27.44
L_UNCH O4TE DEC J_ J968 YLI_MT TIN? 100.130 A_IVAL OAT? MAR _ 1969
HELIOCENTRIC CONIC
#L 147.20 L_L .00
RP 107.7_ LAP 3,)(J
RC 45.Z44 GL 10.94
PLANE TOEENrRIC CONIC
C3 53.341 VP_L 7.439
LNCH A21WTH LNOt TIN?
90.00 3 57 73
90.00 _'_ 42 56
I00.00 9 35 42
I00.00 _3 47 18
110.00 7 18 41
110.00 0 j_4 44
0I STkNEE 231,347
COL 86.14 VL Z4.824 GAL 9.85 AZL 86.69 _ 9).66 SM_
LOP 179,81 VP 35,7_4_ GAP -_0.7_ AZP 90._1 TAL 161,13 TAP
GP 1.48 ZAL 53._ ZAP 7.94 ETS 191.93 ZAE 1r_.21 ETE
111,81 £CC .35551 IN( 3._6 VJ _._67
254.80 RCA 72.06 APO 151,56 V? 35.179
L_O9.1_ Z_C 101,44 ETC J66o39 CLP 7,BO
0LA Z2.74 RAL _6.71 RAD 69_J.0 VIEL 13.295 PTH Z.43 VHP 12.94_ OP_ 1.47
L-| TIN? |NJ LAT IN| _ |NJ RT ASC IN| _ZNTH IN| TIME PO (ST T|N
32f_.50 -25.06 115.57 775.41 76.37 4 51 52 _669.5
4309.72 3,57 178.11 2154.45 61.89 Z3 54 45 ]709.7
_992._0 -27._0 92.83 _75.99 77.13 6 24 54 2352.5
4101.96 5.59 161.73 263.34 60.59 E4 55 40 )_02,0
2630,31 °32.76 69.65 277.R8 79.6) 8 ? 31 2030.3
3996.92 JO._k_ J_O.B7 2_0,44 57,24 J 3J 21 5396.9
DIFrER1ENTIAL CO_ECTIONS
TDIE -.7370 TRA-I .7_ TC3 -.1445 B_U .1163
ROE -.5381 RRA ._476 RC] -.O_ZO FAU .01_7
FOE .6346 rRA 1.1113 FC3 -.2983 BSP 5035
BOE .9126 _RA 1.7669 BC3 .157_ F_P -_59
RAP 7.63 £CC 1.9108








ST 718.9 SR 416.1 SS 644.5
CRT .73L_O CR$ ,8Z86 CSr .9873
LS4 1019.1MSA 258.? SS_ J6.0
ELI 789.6 EL2 25_._ _Cr ?5.94
N|O-_S[ EXECUTION _CCUR_CY
5_T 1590.8 S_R 44Z.I _) 99.0
RRT .1091 ART" -.1060 RTr -._939
SG_ 1691.1R'Z3 -.0089 R13 -.8536
•.q61 2592.6 S(;_ 4)9.5 THA 1.81
61)
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69
LAUN£_ CATE CEC 18 1968 FLIGHT TIWE 102.00 ARRIVAL CATE MAR }0 Ig6g
HELIC_CENTRIC CONIC
RL 147.20 LAL .00
RP 107.75 LAP 3.25
RC 44.357 GL 11.45
PLANETO_ENTRIC CC_IC
C3 50.7}7 VHL 7.123
LNCH AZMTH LNCH TIN_
9(3.00 3 49 27
90.00 22 51 49
IO0.00 5 28 59
I00.O0 23 54 58
110,00 7 13 55
110.0(3 0 30 28
01STAN(E 240.072
LOL 86.14 VL 25.075 GAL 9.35 AZL 86.72 HCA 96.89 SW4 113,(30 ECC .33996 INC 3.2759 VI 30.267
LC_° 18),05 VP 35.901 GAP -19.70 AZP 90.)9 TAL 160.79 TAP 257.69 RCA 74.59 4PO 151,42 VZ 35.169
GP 1.58 ZAL 53.72 ZAP 6.56 ETS 19fl. J9 ZAE 162.52 ETE ZJ3.0J ZAC 103.15ET( 166,)2 CLP 6.37
CL4 23.33 R4L 26.84 RA0 6568.9 EL 13.119 PTH 2.40 VHP 12.371 DP4 2.30 R4P 9.23 ECC 1.8350
L-I TII_ INJ LAT INJ LONG INJ RT AS_ INJ A_TH I_J T11_ F_ CST TIM INJ 2 LAT INJ Z LONG
3277,77 -24.93 |16.14 274.03 76.12 4 44 5 2677.8 -26.60 107.87
4258.42 1.92 17_.24 _6_.60 61.74 24 2 48 3658.4 -1.87 168.61
2956.85 -27.24 93.14 274.64 77.18 6 18 16 2356.9 -28.73 84.66
4054.57 4.00 159.11 262.45 60.35 25 2 33 3454.6 .02 152,58
2628.59 -32.78 69.52 275,95 79.71 7 57 43 2028.6 -33.85 60.45
3955.60 8.83 148.65 259.48 56.84 I 36 24 3355.6 4.40 142.35
CRBIT 0ETERHINATION 4CCORACY
ST 755.5 SR 411,6 SS 675,0
CRT .7403 ORS .8341 CST .9877
LS4 1063.4 MSA 254.5 554 16.1
ELl 821.9 EL2 254.4 4LF 24.46
DIFFERENTIAL CCRRICTIONS
TOE -.7454 TRA-1.7485 TC3 -.1354 B_WJ .I019
ROE -.5099 RR4 .1306 R(3 -.0651 FAU .01994
roe .688e rR4 1.1518 rc_ -.3402 B._o 5202
BOE .g032 BR4 1.7534 Be3 .1503 rsP -184
HID-COURSE EW_ECUTION ACCURACY
SGT 1656.2 S(,R 435,8 S_3 107.9
_T .1228 _ -.I_29 RTF -.8626
1712.6 _3 -._O9_ RI3 -.8627
,%! 1657.Z SG2 438.3 THA 1.99
LAUNCH 04T[ C)EC 18 J_ FLIGHT TII, E 104.00 ARRIVAL OATE 4PR 1 1969
P_L IO(ENTRI C CONIC
RL 147.20 LAL .0(3 LOL 86.14 VL
RP 107.79 LAP 3.19 LOP 186._8 VP
RE 43.625 GL I1._ GP 1.68 ZAL
PLAN[TOC_.NTRI( CONIC
C_ 46.559 _ 6.823
LNC_ A_TH LNCH T114_
90.00 3 41 1
gO.O0 23 0 45
I00.OO 5 21 55
I00.00 0 6
110.(30 0 33 _ ]$914.49 7._9
0IFFER_NTIAL OORR1ECTION_
TOE -,749| TRA-I ,7_ TC_ -,11_2 _,44J .0_4
ROlE -.48_7 RRA .II4R RC3 -,0_78 F_KJ .020_
rOE .7249 FRA 1.1936 rC_ -.M_ BSP 5490
B0_ .8912 _A 1.7331 BC3 .137_ FSP -314
015TM_£ 246.813
25.309 GAL 8.90 AZ'L 86.76 HCA 1OO.12 5N4 114.15 ECC .32522 INE 3.2428 Vl _O.267
36.054 GAP -18.7_ A2'P g0.57 TAL 160.49 TAP _60.62 RC4 77.02 4PO 151.27 v2 35.158
53.54 ZAP _._0 ETS _._ Z/ME 164.86 ETE _18.1J ZAC 104.84 ETC 166.23 CLP 4.92
0L4 23.91 RAL 26.g(3 RAO 65_.7 V1EL 12.958 PTH 2.36 V_P 11.814 OP4 3.13 RAP 10.81 ECC 1.766_
L-I T[I_ INJ LAT INJ LON_ INJ RT A_C ]NJ AZ14TH INJ TINE PO CST TIM INJ 2 LAT INJ Z LONG
3_86.76 -24,78 !16.76 272.57 75.84 4 35 48 _686.8 -26.49 IO8.51
4206.48 ._ 17_._4 2_.7_ 61._ _4 |0 31 _06.5 -3.54 165.71
2_W51.47 -27.17 93.47 _73.21 77,03 6 11 16 2361.5 -28.68 84.99
4007.00 2._ 1_6.49 261.§3 60.19 I 13 15 3407.0 -1.59 149.97
_'3_ Z74._4 79.79 7 _Z 41 _O26.7 -33,86 60.30
146.46 2fl8._0 56.51 I 41 13 3314.5 2.83 140.ZO
MID-COURSE EXECUTION ACCURACY ORBIT 0ETE_WIN_TION ACCURACY
_W_T 1716,_ SGR 418.8 S_3 117.7 ST 789.2 SR 406.6 SS 706.4
RRT ,1405 _ -.14|1RTF -.8717 CRT .7480 CRS .8399 CST .9879
StAB 1769.0 1_3 -.0108 RI3 -.8719 LSA 1106.4 MSA 250.4 SSA 16.1
$61 1717,3 ._ 4_4,3 THA 2.14 EL1 851.8 EL2 250.0 4LF Z3.19
LAUNCH DATE DEC 18 1968
HELIOCENTRIC CONIC
RL 147.20 LAL .0(3
f_ 107.82 L4P 3.12
RC 43.055 GL 12.48
PLAN_TO(_[NTRIC CONIC
C3 42.770 VHL 6.540
LNO-I A_NTH LN_H TIN[
gO.00 3 32 4
90.00 23 9 44
100.(30 5 14 29
i00.O0 0 13 56
110.OO 7 3 41
110.OO 0 4| 14
FLIGHT TIWE 106.00 ARRIVAL DATE APR } 1969
0IST4N(£ 253.566
LC_ 86.14 VL 25.527 GAL 8.47 AZL 86.79 FE4 103.35 SMA 115.24 £CC .31128 IN( 3.2090 Vl 30.267
LOP 189.52 VP 36.196 GAP -17.77 4ZP 90.74 TAL 160.24 f4P 263.59 RCA 79.37 4PO 151.12 v2 35.147
GP 1.80 Z4L 53.42 2AP 3.90 [TS 209.04 ZAE 167.15 ET£ 225.08 Z4C 106.51 ETC 166.10 CLP 3,45
OL4 24.47 RAL








TOE -.7558 TRA-I.7111 TC3 -.1014 BAU .07_5
ROE -.4567 RRA .09_3 RC3 -.0701 FAU .0_'_08
rOE .7650 FRA 1.2_0 gC3 -.4468 85P 5712
BOE .8831 _A 1,71!59 8(3 .1232 FS@ -346
26.90 RAC 6568.6 VEL 12.812 PTH 2.33 VHP 11.275 CP4 3.97 RAP 12.37 ECC 1.7039
INJ LONG INJ RT AS_ INJ ATNTH INJ TDAE PO (ST TIM INJ 2 LAT INJ _ LONC
117.44 271.04 75.54 4 27 1 2696.6 -26.36 109.20
169,41 261.82 61.72 24 18 58 3553.9 -5.22 162.76
93.82 271o72 76.86 6 3 56 2366.4 -28.63 85.35
153,88 260.58 60.12 1 19 55 3359.3 -3.20 147.35
69.23 273.08 79,87 7 47 25 2024.8 -33,87 60.15
144.30 _57,49 56.25 I 45 47 3273.7 1.28 138.07
WI0-COL_q_ £_ECUTICN ACCURACY ORBIT 0ETER_AINATION 4CC_4CY
5GT 1780.0 SGR 421.3 ,_3 128.5 ST 826.2 SR 401.1 SS 740.3
_T ,1617 RRr -,1623 RTT -.8801 CRT .7571 CRS .8462 CST .9883
SGB 1829.2 R_3 -.0|_0 RI3 -.8802 LSA 1153.7 NSA 245.6 55_ 16.?
$6| 1781.4 SG2 4|5,4 THA 2.32 ELI 885,3 EL2 244,6 4LF 21.94
LAUN(J_ DATE OEC 18 J_ FLIGHT TIME 10_LOD AREIVAL CATE APR 5 1969
HELIOCENTRIC CONIC 0ISTkNCE 160.327
RL 147,20 LAL .00 LOL 86.14 VL 25.729 GAL 8.05 ATL 86.83 H(A 106.58 _A 116.29 ECC .29812 INC 3.1744 VI _._67
RP 107.86 LAP 3.04 LOP 19_,75 VP _,318 GAP -16.85 AZP 90.91 T_L _(W3,03 TAP 266.61 RCA 81.62 4PO 150.96 V2 35.135
RC 42.657 GL 13.00 GP 1.94 Z_J. 53._6 2AP 2.76 ETS L_,IO 7_ 169.27 ETE 234.89 ZAC 108.15 ETC 165.95 CLP 1.97
PLANETO(_ENTRIC CONZC
C3 39,335 _ 6.272 OLA 2_.00 RAL _6.85 RA0 65_W_.5 VI[L 12.677 PTH 2._(_ VHP 10.754 0PA 4.81 RAP 13.91ECC 1.6473
LNCH A_PMTH LN_.H TII4_ L'I_Ti_ INJ LAT INJ LOMG INJ RT AS( |NJ AZNTH INJ TI_E PO CST TIM INJ ? LAT INJ 2 LONG
90.00 3 _ 33 3307.60 -24.43 118.18 21_9.45 75.22 4 17 41 2707.6 -26.22 109.97
90.OO 23 18 49 4100.?0 -3.1_ I_,44 21_.90 61.85 24 27 10 3500.7 -6.90 159.76
1(30.OO 5 6 43 2971.77 -27.01 94.19 270,17 76.68 5 56 15 2371.8 -28.57 85.74
100.{30 0 21 16 3911.75 -,B4 151.21 259.61 60/12 I 26 28 3311.8 -4.81 144.73
110.00 6 38 16 262.2.79 -32.85 69.08 271.56 79.96 7 41 59 2022.8 -33.88 60.00
II0,00 0 46 13 _jj:_O 4.23 142.19 256.46 56.05 I 50 7 3233.5 -.26 135.9_
OXFFER_NTIAL CCRf_CT!GNS MIO-COUR_ E_£CUTION ACCURACY ORBIT 0ETERMINATICN ACCURACY
TOE -.7626 TRA'I.6909 TC3 -.0795 _AJ .O563 S_T 1844.0 Sf_ 413.2 S_3 140.5 ST 864.2 SR 395.3 55 776.4
ROE -.4319 RRA ,0829 RE3 -,0717 rAU .02331 _T .1856 RR_r -.1864 RTF -.8879 (RT .7670 CRS .8530 CST .9887
FOE .8091 FR4 1.2874 FC3 -.5131 BSP 5947 _ 1889,8 R23 -.0135 R13 -.8881 LS4 1203.3 MSA 240.1 554 16.2
_OE .8764 BR4 1.69_9 8C3 .1071FSP -_2 _C,1 1843,7 _G2 405.7 TH4 2.50 ELI 9_xO.O EL2 238.3 4LF 20.79
614
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4 |968-69p
LAU_C_ CAT£ CEC 18 1966 FL]_T TII_ lID.00 ARRIVAL CA TE APR 7 1969
H_LI_[NTRIC CONIC
RL |47.?0 LAL .{_ LOL 96.|4 VL
RP 107.89 LAP ?.95 LOP 195.97 VP
RE 41.436 GL 13.51 GP 2.09 ZAL
PLAI_TC(ENTRI( CCIN[C
C3 36.Z?2 VHL 6,018
LNCJ4 AZMTH LNCH TIN[
90.00 3 lZ ?9
90.00 ?3 ?B 3
1OO.OO 4 58 39
lOO.ffO O 2B 29
110.O(3 6 5£ 4?
110,O(3 O 50 56
DIFFERENTIAL COKh_CTIONS
TOE -.7717 TRA-1.66_ TC3 -.0559 8AU .0443
ROE -.4083 RRA .0679 RC3 -.0726 FAU .02469
FOE .8577 FRA 1.3397 FC3 -,5901BSP 610"Z
BOE .9776 BRA 1.6717 BC3 .0916 FS_ -4L_Z
LAUN(J4 0ATE DEC IB I_N_
CISTAN_[ Z67.094
?5.917 GAL 7.66 AZL 96.86 PICA
36.450 GAP -15.97 AZP 91.06 TAL
53.35 ZAP 2.13 ETS ?59.?9 ZJ,lE
109.80 SM_ ]17.29 ECC .78577 ]NC 3.1386 Vl 30.267
159.86 TAP ?69.66 RCA 83.79 APO 150.80 v? 35.123
171.0! £TE ?48.87 ZA( 109.76 £TC 165.77 (LP .46
DL4 25.5? R4L ?6.74 RAD 65_o4 V[L 17.554 PTH 2.27 VHP 10.751 DP4 5.65 R4P 15.41 [CO |.5961
L-| TIN? JNJ L4T INJ LONG [NJ RT A_ _NJ AZMTH ]NJ TII4_ PO CST T|N INJ Z LAT [NJ 2 LONG
3319.78 -?4.21 119.01 ?67.B0 74.85 4 7 4B 7719.8 -26.06 110.83
4046.85 -4.99 163.47 ?59.97 62.07 74 35 ?9 3446.B -8.59 156.69
?977.49 -?6.91 94.59 Z68.§7 76.48 5 48 16 ?377.5 -28.51 86.15
_64.37 -?.44 148.66 258.62 60.2'0 1 3? 54 3?64.4 -6.39 142.J0
2620.66 -32.87 _.92 770.00 B0.05 7 36 23 2_L:_,7 -33.90 59.83
3793.97 8.72 140.12 755.41 55.91 I 54 10 3194.0 -1.77 133.9!
MI0-COLM._E: E_CUTICIq ACCURAC_ ORBIT DETERN|NATION 4CCUR4C_
S_T lg09.5 _ 404.B S_ 15_,8 ST 904.6 S_ 3P9.3 SS P15.1
RRT .21_ _ -.Zl_ RTF -.8947 CRT .7781CRS .8603 CST .9892
SGB 1952.0 _3 -.0146 RI3 -.8949 LS4 1756.7 NSA 233.8 554 16.3
•%1 1911.6 ,%£ 395,0 TH4 _.71 ELI 957.3 EL? 231.1ALF !9.71
FLI_4T TIN? llS.DO 4RIRIVAL C4TE 4PR 9 1969
HELI_ENTRIC CCNIC
RL 147.20 LAL ,(30
RP IO7.93 LAP 2.95
RC 42.394 GL 14.02
PL4NETOCENTRIC CONIC
C3 33.403 V_. 5.790
LNCH AS_TH LN(H TIN?
90.OO 3 I 48
9D.O0 2_ 37 27
100.00 4 50 19
1D0.00 O 35 _3
llO.O0 6 47 2
110.OO 0 5_ 19
DIFFERENTIAL CCRRI[CTION_
TO[ -.777_ TRA-|._4_4 TC_ -._ _AU ,0_
RO£ -._e60 RR_ .0531 RC3 -.07Z3 F_U .01_.3
FOE .9111FRA 1._)6_ gO3 -.67_ 85P 6409
.8679 BR4 1.646_ _3 .0759 FSP -4_
01STJUqCE 773.863
L0t. 96.14 VL 16.091 G4L 7._ _ZL _.90 _ 113.02 SN4 llB.?4 rE( .27404 IN(: 3.1013 Vl 30.267
LOP |9_._ VP 3_o_ G_P -15.1Z _ZP 91.11 TAL 159.74 T_P 272.76 RC4 85.83 4PO 150.64 VZ 35.!1!
GP 7.E5 ZAL 53.40 Z/IP 2._ IrT$ _7.43 Zl,[ 17Z.08 £TE 267.70 Z,_C 1!1.33 ETC 165.56 CLP -1.0[-1
0L4 21_.01 R_L L_._ RAO 6_d1.3 V[L |_.441 PTH 2.25 VHP 9.765 OP4 6.49 RAP 16.89 ECC 1.5497
L-| TIN[ INJ LAT INJ _ INJ RT A_ INJ AZNTH INJ TIM_ PC) CST TIN INJ 2 L4T |NJ ? LONG
3_3_._9 -_.97 J19.9_ L_f_.|! 74,45 _ 57 71 ?733.4 _75,97 111,78
_YZ.33 -6,62 |_._5 259.05 62.40 ?4 4_ 59 3392.3 -10.76 153.56
L_J_5.56 o215.87 _.0_ _.93 76.28 5 40 2 _3.6 -78.44 96.59
_17.3_ -4.03 |46._B 2_7.61 60.36 I 39 |O 3717.4 -7.95 139.48
_I6._kS -3_.gO _.74 _,_ 80.15 7 30 40 2018.4 -3_.91 59,65
37_5.35 I.Z4 138.10 254,33 55.84 ! 57 55 3155.4 -3.25 131.90
MIO-COi_ [g[CUTION ACCURAC_ ORBIT DETERt41NATIOq ACCURAC_
SGT 1972.0 S6R _.1 SG3 168.5 ST 943.5 SR 3_3.1 SS 956.2
RRT .2439 _ -.245£ R1T -.90_;_ CRT .7893 CRS .8680 CST .9B96
_|1,4 I_ -.0170 RJ3 -._24 LSA 1310.8 N54 ?27.4 SSA 16.2
S61 1974.4 $62 3_3.7 TH4 ?.91 ELI 993.5 EL? ?23.4 4LF 18.75
L4UNCH 04TE DEC IB 1_8 FLIGHT TIME 114.00 ARRIVAL DATE 4PR 11 1969
HELIC(ENTRIC CONIC
RL _47.20 LAL .00 COL 86.14 VL
RP |07,97 L_P 2.75 LOP 202.42 VP
RC 4?.5]4 GL 14.52 GP ?.45 ZAL
PLAN[TO_ENTRIC CONIC
C_ 30.850 VHt. 5.554
LNO_ AZNTH LNCH TIHE
gO.O0 250_
gO.O0 23 47 5
IOO,O(3 4 41 47
I00.00 0 42 25
110,00 6 41 19
110.[30 0 59
DIFFERENTIAL _CTION$
TOE -,7842 TRA-| .6_ TC3 .OI30 BAU .0297
RDIE -.3652 RR_ .0_9 Re3 -.O'fOB FAU .02795
rOE ._N_ FRA I .4fl77 FC_ -.7844 B_P _4
BOE .8650 8RA 1.6L_ Be3 .0720 FSP -515
LAUNCH 04TE DEC 18 1968
OIST4N_E 280.6_1
76.?53 G_L 6.97 AZL 96.94 HC* 116.74 SN_ 119.13 ECC .76508 INC 3.06?3 V! _0.267
_6.666 G4P -14.?9 AZP 91.36 T_L 159.65 TAP 275.90 RC_ 87.79 _PO 150.48 V2 35.099
53.50 lAP 3.61 [TS 319.76 Z4E 172.19 ETE 789.11 Z4C 117.R5 ETC 165/31 CLP -Z.66
OLA 26.47 RAL ?6.]7 RAO 65_.7 VlEL 17.3_1_ PTH ?._? VHP 9.797 OPA 7._4 RAP 18.37 ?CO 1.5077
L-I TIN? INJ LAT INJ L.ON_ INJ RT ASC INJ AZNTH INJ TIN_ PO CST TIM INJ ? LAT INJ Z LONG
334P.62 -23.69 120.96 _64.36 74.01 3 46 lP 274B.6 -75.65 112.84
39_7.07 -B.35 157.21 258.0_ 62,84 24 52 47 5337.1 -11.97 150,36
29_9.86 -26.77 95.46 265.26 76.07 5 31 36 ?389.9 -28.37 87.04
3771.06 -fl.56 143.51 _96.58 60,59 1 45 16 3171.1 -9.46 136.88
_615.80 -37.93 6_.55 _o_.76 80.76 7 24 55 2015.8 -33.97 59.45
3717._ -,19 1_6.15 _53._3 55.82 ? 1 20 3117.9 -4.67 129.93
NIO-COURS[ E_CUTION ACCURACY ORBIT OETERNIN_TIGN 4ccue_cv
_T _034.9 S_R 387.4 ._3 184.9 ST 983.9 SR 376.9 S5 900.0
RRT ._789 _ -._'BIO RT_" -.9087 CRT .8013 CR5 .B761 CST ,9901
$6_ _071.5 R_3 -.019_ El3 -.9090 LSA 1368.0 MSA 220,5 S54 16.?
SGI _0_7.9 ,_ 371.5 THA 3.14 ELI 1031,5 £L2 715.1 _LF 17.87
FLI_.tT TIN? 116.00 ARRIVAL 04TE 4PR 13 1969
H[LIOCENTRIC CCNIC
RL 147.20 LAL ._0 LOL 86.14 VL
RP 108.01 LAP 2.63 L_P Z05._I VP
RC 4_.853 GL 15.00 GP _.6_ ZAL
PLANETOCENTRIC CCNIC
C3 ?8.539 _ 5._42
LN(J4 AS_4TH LN_J.I TIN?
90.00 2 3_ 31
IO0.O0 4 33 8
I(30,OO 0 49
110.O__ 6 _5 39
I10.0_ 1 3 0
OIFFERENTIAL CCI_CTIONS
TOE -.7915 TRA-!.393B TC3 .0_29 BAU .03_
ROE -.3457 RRA .0Z47 RC3 -.0678 FAU .0_6
FOE 1.0349 FR_ 1.5249 gO3 -._O59 BgP 6840
BOE .8637 8RA 1.5940 BC3 .0860 F_ko -571
01$TAI_E _7.3_6
_5.403 GAL 6,_1AZL 96._ HO_ 119.46 ,_44 119._B ?CO .25_8! IN_ 3.O710 Vl 50.267
36.76! GAP -13o50 AZP 91.49 T/U_ 159.61 T_P £79.07 RC_ 89.65 4PO 150.37 V? 35.096
53.64 ZAP 5.03 ET$ 3_.04 Z_ 171.37 ETE 508.50 ?At 114.32 ETC 165.03 CLP -4.27
0LA ?6.89 RAL _,1_ RAO 65_.| MEL |Z.244 PTH Z.2'0 VHP 8.845 0PA B.19 RAP 19,71 ECC 1.4697
L-I TIN[ [NJ L4T INJ LONG |NJ RT A_ ZNJ AZMTH |NJ T|H[ PO CST TIN INJ ? LAT INJ 2 LONG
3_kS5.71 -13,36 IL_.II _151.58 73.53 3 34 37 2765.7 -75.40 114.03
_BO.97 o10.07 153._19 257.1Z 63.40 I 5 39 3_81.0 -13.57 147.05
_.ZI -L_.61 95.g0 L=63.56 75.86 5 23 5 7396.2 -28.79 87.50
37_5.70 -7.09 141.00 _55.53 60.89 1 51 8 3125.7 -10,9_ 134,30
2612.85 -3_.9_ 68.33 _5.10 80,39 7 19 17 _012.9 -33.94 59.??
3_1.82 -1.57 |_._7 ZSS.JZ 55.85 2 4 22 _081.P -6.04 128.03
NI0-_ E_ECUTION ACCURAC_ ORBIT OETERNINATIC_ ACCURACY
SGT _DgT,O StIR 379.0 $63 _03.2 ST 1075.3 S_ 370.9 55 946.9
RAT .3193 RRf" °.3_L_0 RIT" o.9149 CRT .8142 CRS ._847 CST .9906
S_ _1_0.9 /_3 -.0_23 R13 -.9150 LSA 1478.2 MS4 213.1 5SA 16.1
SGI ZI00.6 _;? 358,5 THA 3.40 ELI !070.6 EL? ?06.2 4LF 17.07
61:5
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4 1968-69,
LAU'_H cAr£ CEC IB 19_8 rLI_'_T TIN[ 118.00 _RRIvAL CiTE JPR 15 1969
H(LIOCENTRIC CCINIC
RL 147.Z0 LAL ,{_ LOL 86.14 VL
RP 108.05 LAP 2.51 LrP 208.85 VP
RC 43.541 6L 15.45 6P 2.92 2IL
PL AN[ TO(:[NTR | C CONI{
C5 26.447 WAL 5.143
LNO.4 A?NTH LPACH TINE
90.00 2 25 5(]
90.(X] 0 II 19
100.00 4 24 ]2
10(3.00 0 55 17
110,00 6 30 7
11o.oo ] S 12
CZFFCEENTIAL CORg[CTICI_
rc£ -.7978 TR_-1.5659 TC] .0_3e4 8_J .041]
_IE -.3278 _RI .0106 RC3 -.IX_ll F_U .03202
rCt[ 1.10645 FRA 1.5_ F(3-1.04BZ Bt)P 7051
B_E .8625 B_A 1.56_9 BC3 .1167 FSP -613
CISTIN(E 294.155
26.542 OIL 6.Z6 AZL 67.02 _ 122.6fl _A
_,849 gAP -12.73 17P 91.61 TAL 15_.6| TIP
53.83 ZIP 6.61 [TS 335.94 Z_E 169.93 ETE
IL_J.79 [CC .24320 IN( 2.9771 v! }0.267
282,29 RCA 91.41 AP_ l_:}.16 v2 35.077
3_,?6 7A( 115-73 CTC 164.70 CLP -5,93
CLA 27.28 RIL 25.82 RI0 65_.1 _[L 12.158 PTH 2.18 _P B.409 CPA 9.05 RAP 21.04 [CC 1.4352
L-| T_N[ |NJ LAT INJ _ INJ RT A_ INJ IZMTH INJ TIN[ PO CST TIN [NJ Z LAT INJ Z LONG
]]84.97 -22.98 12]._ 160.76 72.99 3 2_Z 15 2785.0 -25.10 115.36
]k_2].82 -l|JO 150.t_ 256.15 64.07 I 15 ] 3223.8 -15.19 143.64
_02.21 -_.51 _.32 261.85 7§.66 5 14 35 2402.3 -28.22 87.94
3_1.74 -8._4 I_._i 254.45 6|.25 I 56 39 308| .7 -12.31 131 .78
21_9.50 -3].00 _!.0_ 163.A] _0.]4 7 13 36 2009.3 -33.96 58.95
3647.49 -2._ |]_.47 250.g_ 55._"_ 2 6 59 _47.5 -7.33 126.22
NI0-O_UIR_ [_CUTI(]N ACCURACY CI_|T C[TERMINATION ACCUMACV
3_T 2|57.1 _ 371.| $63 LP_].6 ST 1066.2 _ _65.3 55 996.8
RRT ._(>48 _ -._=_6 RTF -._204 CRT .8275 CR5 .89_ CST .9912
218_.8 R_] -.(_159 RI] -._O7 L_l 1490.5 NSI 205.5 SSl 16.0
S_1 _i_1'_ S_. 344.9 THA 3.69 EL| |10_.7 EL2 197.0 Akr 16.3£
LIUNO_ OArE _EC 18 1968 FLI_I47 TII4_ |_.00 ARIRIVAL cArE APR 17 1969
PIEL ZO_EN TRI ( CONIC
_h. IAT.ZO L_L .00
RP 1{_ o09 LAP 2.]7
RC 44.O1! 6L 15.88
PLIN[ TC_£NTRIC CONIC
C3 2_.533 _ 4._5
LNO4 ATNTH L_ TINE
9O.OO 2 12 I9
gO.OO 0 22 13
100.00 4 16 10
100.00 I I ]
110.00 6 2_ 50
110.00 J 8
01STM4C_ 500.gO5
_.!4 _ 26.670 _L 5.9_ _21. 87.07 H_ 125.89 SOUL 121.54 [CC .2342_ IN( 2.9299 vl 30.267
LOP 212.07 YP _4_._ GAP -11._) _ZP 91.72 TAA. 159.65 T_P 285.54 RCA 9_.07 APO 150.01 v2 35.060
GP ]._ Z_L fl4.0_ Z_tP 8._1_ ETS 3_,48 ZN[ 16_.19 EYE: 333.07 ZAC 117.07 [TC 164.33 CLP -7.6_
{_L_ _.62 _ 2_.50 _ 6_11.0 _IEL |2.{:_0 PTH 2.16 VHP 7.989 CPA 9.91 RAP 22.3J Ecc 1.404_
LT_._T|I41[ [NJ LAY [NJ/,._N6 |NJ RT A._K_ _NJ A_MTH [NJ TIN[ PC) CST TIN INJ Z LIT INJ Z LONG
376S.Z? -13.fl1 147.14 255.21 64.88 I 24 58 3165.3 -16.79 140.O9
._07.59 -2_.42 96.69 2_0.14 75.49 5
_k1_39.76 -9.91 !]_.17 233.35 61.65 2
_J_4._JO -33.05 67.71 L_|.7_ 80.74 7
MI5._ -4.11 i30.70 Z49.B2 56.03 2
olrr[RENtl_t (.O_(TI_ _ilO-_ £{CutlO, _(Cu_C_
TO£=%.80=_3 TR_-|.5_ TC3 ;i4#9 _ .05_7 "_57_|4o9 dl_ ]64.4 SG3 246.4
roi£ 1.1859 rRA 1 .t_lO_ r(]-1.2140 B_IP 7Z_ _i_ L_44.7 _ -.0]0] RI3 -.9_61
BO£ .8616 BR_ J .5_ B(3 .1589 Ir_l p -701 5_| Z"_1_.2 _ 3_10.5 THI 4.(]1
6 17 2407.6 -28.16 _.32
1 43 ]1019.8 -13.62 129.35
15 2004.9 -33.98 58.81
9 7 _0i5_2 _8._4 12=.5_
C_[T DETERNIN_TH_N ACCU_IC_
ST !106.7 5R 360.2 5S 1050,0
rJ_T .sii_ c_s .gO_o cs_ .99_
LS& 1554.9 NSA 197.7 5SI 15.9
ILl I148.6 EL2 187.5 ALr 15.75
LAUN4EH DIT£ 0£C 18 1_4_6 FLIGHT TIN[ 122.00 ARRIVAL CATE APR 19 1969
HELIOCENTRIC CONIC
147._ LIL .00 LOL 86.14 VL
I_P 108.13 LIP 2.2] LOP 2|5_ vP
RC 44.$3_ GL 16.27 GP 3.54 2AL
PLAN_TOCENTRlC CCINIC
C3 L_.839 V_. 4.779 bCA 27,91RAL
LNO.I IZ_4TH LIqK_H TIN[ L-! TIN[ |NJ LAT
gO.00 1 57 46 ]412:]4 -L_.OI
1(30,00 4 B IT ]011,37 -_._
I00.00 1 6 6 3600. _9 -II;16
110.00 6 19 57 2599.]0 -]3.11
110.00 I I0 56 358_.42 -5.24
DIFFERENTIAL CC_RRIE(TIOI_
TDIE -.8052 TRA-|.5034 TO3 .Z0_3 B,tU .0651
roe 1.2115 FRA 1.7686 FCS-I .4101 _IP 7501
60( .8581BRI 1.5015 BC3 .2132 FSP -782
OIST_N(E 307.645
26.7_ G_L 5.67 12_. 87.12 H([A 129.10 S#4A 122.25 [CC .22589 IN(: 2.8788 Vl 30.267
37.001 GIP -!1.27 A2P 91.82 TAL 159.72 T_P 2_.82 RC_ 94.63 APO 149.86 V2 35.047
54.32 ZIP 10.1_ ETS ]41.74 2M[: 166.36 [T[ 340.56 ZAC 118.33 £TC 163.91 CLP -9.42
25.14 RAO 6567.9 VI£L 12.009 PTH 2.14 VHP 7.585 OPI 10.80 RAP 23.51 ECC 1.3759
_NJ _ |NJ RT AS_ INJ _4TH INJ TIN[ PO CST TIN |NJ 2 LAT rNJ 2 LONG
IL_._I 257.04 71.72 2 54 58 2832.1 -24.31 118.59
143.61 254.27 65.84 I 35 41 3104.6 -18.37 136.34
_._J 258.45 75.36 4 58 29 2411.4 -28oli 88.59
133.94 252.23 62.09 2 6 6 _000.6 -14.81 127.05
67.30 _0.08 80.98 7 ] 16 1999.3 -34.O0 58.17
129.12 248.65 56.17 2 IO 41 2985.A -9.65 122.9(]
N_0-(.OtJIRS_ [XECUT|OI ACCURACY ORBIT 0[TERNINATION ACCURACY
SGT _5.4 _ ]]9.2 SG3 271.8 ST 1142.9 5R 335.9 55 1105.1
RRT .4"J_9 _ -.4806 R1T -.9508 CRT .8554 CRS .9125 CST .9922
L>193.7 _] -43_0 RI] -.9_i3 L_ 1618.0 NSA lgO.O SSl 15.7
SGI Z'271.9 S6Z ]15.6 THA 4,37 ELI 1183.8 EL2 178.0 ILF 15.27
LAUNC_ O_tE OEC !8 1_ gL|_ATT[N_ _'_4.00 ARRIVAL OAT[ APR 21 1969
H(:LIOCENTR|C CO_|C 0I$T_NCE 314.372
RL 147._ LAL .00 LQ. _6.14 VL 26.897 GAL 5.40 AZL 87.18 _ 112.]1 _14; 122.91 [CC .21813 [NC 2.8228 Vl X].267
RP 10_.17 L_P 2.09 LOP 2|8.48 VP 37.0_ GAP -10._ AZP 91.g0 TAt. 159.82 TAP 29_.13 RCI 96.10 IPO 149.72 V2 35.033
RC 45.818 GL 16.61 GP 3.93 2AL 14,60 ZIP 11 ._ ET$ 34]._1Z_[ 164.58 £T£ ]46.27 2AC 119.50 £TC 163.44 CLP -11.26
PLANETOC(NTR|C CON|{
C3 21.287 _AL 4.614 OLA ;_.15 RN. 24.77 _ 6_?.9 M[L 11.944 PTH 2.13 VHP 7,19_ OPA 11.70 RAP 24.62 CCC 1.3503
LNCH IZ_ATH LNO4 TINE L-| T|NE _NJ L_T JNJ _ |NJ RT A_: |NJ AZNTH |NJ TIN[ FO C$T T|N INJ 2 LIT INJ 2 LONG
gO.O0 1 41 34 ]463.1:_ -21.34 I_S.52 2fl5.13 _.93 2 39 17 2863.1 -23.74 120.68
gO.O0 0 AT lO 3639.59 -17.01 I_3._6 253.37 67.01 "1 47 50 "3039.6 -19.98 132.25
IO0,(X_ 4 I 18 5012.57 -26,34 97.04 2_6.78 75.]2 A 51 30 2412.6 -28.09 88.68
100.00 I 10 8 3565.3_ o12.L_ 131.9_ 251.06 62.55 2 9 33 2963.3 -15.86 124.96
110.00 6 15 3_ 2592.09 o33.19 66,7fl 25_.42 8|.50 6 58 50 1992.1 -34.03 57.61
110.00 I 12 17 ]5_11.56 -6.25 127.80 247.46 56.33 2 11 35 2958.6 -10.64 121 .45
DIFFERENTIAL C,CIRI_CT|ONS NZO-O01JIl_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TDE -.8079 TRA-1.4717 TC3 .L_74 _U .0766 S_T 2316.0 5(J_ ]57.0 .56] 300.4 ST 11110.4 SR 35].0 55 1164.8
-.2840 I_RA -,0_]_ R(.] -.Oil] FAU .04_ RRT .534_5 _ -.5464 RIT" -.9153 CRT .8702 CR5 .9224 C$T .9927
FOE 1.3675 FRA 1.86_1 FC]-1.6359 BdlP 7672 5G_ 2343,4 R_] -.0427 R13 -.9358 LSA 1685.6 NSA 182.0 55A 15.5
_OE .8364 _A I.AP'ZI _C] ,2_92 F_P -_9 _| 2124.1 ,_2 ]100.2 TNA 4.81 ELI 1220.5 EL2 16/=1,2 ALF 14.8_
616
JPL TM 33-99 EARTH--VENUSTRAJECTORIES_VOL 4, 1968-69)
LAUNCH CAT[ (_[C 18 1c)68 FLIGHT TIME 126.00 ARRIVAL CATE APR 23 1968
I"_LIOCENTRIC CONIC
RL 147.20 LAL .00
RP 108.21 LAP 1.93
R( 46.844 6L 16.8g
PLANE TC(ENTRIC CONIC
C3 19.8_0 VHL 4.459
LNO4 ATNTH LNCH T[I_
90.00 1 17 35
90.00 1 8 8
100.00 3 55 41
1(30.00 I 12 44
110.00 6 12 6
110.00 1 12 48
O|FFERI[NTIAL CCI_CTION5
TOE -.,8086 TRA-|.4369 T(3 .3_ BAAJ o0_
ROE -.2733 RRA -.04_Z RC3 -.0134 FAU .04363
roe 1.4727 rRA 1.9815 rc3-1.sH9 B,_° 7829
BO£ .8535 _A 1.4392 8(3 .3311 ¥SP -967
CISTAN(E 321.086
LOt. 86.14 VL 26.997 GAL 5.15 A2L 87.24 H(A 135,51 _A& 123.52 ECC .21095 INC 2.7609 Vl 30.267
LOP 221,69 vP 37.128 GAP -9.90 A?P 91,97 TAL 159.96 TAP 295.47 RCA 97.47 APO 149.58 v2 35.020
GP 4.40 ZAL 54.90 ZAP 13.88 IT8 344.16 ZA[ 162.9| ET_ 3_0.87 ZA( |_'0,36 ET( 162,9| (LP -13.18
DLA 28.31RAL 24.39 RAO 6567.8 V[L 11.883 PTH 2.11 VHP 6.823 0PA 12.63 RAP 25.64 ECC 1.3272
L-! TIME INJ LAT INJ _ INJ RT AS( [NJ 42'NTH INJ rE14[ PO (ST TIN INJ 2 LAT INJ 2 LONG
3319.63 -20.03 132.16 252.99 69.36 2 16 15 2919.6 -22,64 124.46
3350.3(3 o19,29 134,11 2_2.69 68.86 2 7 18 2950.3 -22,00 126,48
3/309.77 -26.38 96.64 255.17 75.41 4 45 50 2409.8 -28.13 88.48
3533.40 -13.21 130.19 249.86 62.94 2 11 39 2935.4 -16.74 123.17
2382.75 -33.28 66.04 256.78 81.71 6 35 9 1982.7 -34.07 56.88
3533.19 -7.14 126.57 246._6 56.48 2 11 43 2933.2 -11.49 120.18
MIO-O_U_E E_CUTION kCCURACY GI_IT DETERMINATION ACCUR4CY
_Y 2_4_|.7 _ _,7 ,ed,,3 332.6 ST 12J5.2 .T_ 351.9 SS 1227.7
RRT .6047 _ -.6172 RW -.9395 CRT .8852 CRS .9323 CST ,9932
S(_ 2_i_8.8 1_3 -*0512 R13 -.9401 LSA 1754.2 NSA 174.1 SSA 15.2
SGI 2321,8 S_ _.5 THJ 5.32 ELI 1233.1 ELi 138.3 ALF 14.62
LAUN(J4 DATE DEC 18 1968 FLI_NT TIME 1_8.00 ARRIVAL CATE APR 25 1969
HELIOCENTRIC CCNIC
147.20 LAL .00 LOL 86.14 VL 27.0t_ GAL
RP 108.25 LAP 1.78 LOP Z_4.89 VP 37.182 GAP
RC 48._O5 GL 17.09 GP 4.94 7AL 53.21 ZAP
PLANE TOC[NTRI C CONIC
C3 18.603 VI-R. 4.313 DLA _.40 RAL
LNO4 AZ_4TH LIqCH TIME L-I TIHE INJ LAT
87.80 0 53 J 3578.73 -20.10
92.20 I 29 43 3459.82 -20.0_
100.00 3 52 I 5001.19 -25.53
JOO.OO J 1_ 24 3_J2._O -J3.92
I10.00 6 9 34 2570.64 -33.40
110.00 1 12 21 3f115._Z -7.86
OfFFCR_NTIAL CCRg_CTICW3
TOE -.8061 TRA-I.4OA_ TC3 .3977 8AU .0989
-.2649 RRA -.0_ Re3 .0099 F_J .04746
FOE 1.5871 FRA 2.1074 FC3-2.2087 B_P 7976
.8485 gRA 1.40_1 BE5 .3978 FSP -I077
0ISTJUqCE _7. 785
4.92 AZI. 87.31 _ 13_.71 _blA 124.10 ECC .20430 IN( 2.6913 Vl ]0.267
"_._5 A/P 9_.0_ T_. 160.11 TAP 29_.83 REA 98.74 4PO 149.43 v2 33,007
15._N_ ITS _44.72 ZAE 161.42 ETE 354.82 ZAC 121._0 ETC 162,31 CLP -15.19
24.O2 R_O 6567,8 VEL 11._ P_H 2.10 W'¢P 6.466 DPA 13.61 RAP 26.34 ECC I._O62
INJ _ INJ RT ASA_ INJ A_NTH INJ TIME PO (ST TIN INJ 2 LAT INJ 2 LONG
I36.5J ZSJ.A3 69.51 J 52 40 2978.7 -22.7J 128.81
127,81 251.42 69.50 2 _7 23 2859.8 -22.70 120.10
96.25 253._ 75.?0 4 42 2 2401.2 -28,23 87.86
J_,4_6 248._0 6_.28 t JJ 56 2'912.6 -17.39 121.79
65.11 Z55.16 82.25 6 52 23 1970.6 -34.11 55.94
125.54 245.04 56.63 2 10 56 2915.9 -12.19 119.13
NfO-(OUR_ [_CUTI(_N A(OJR_C_ ORBIT 0ETERNfN_TION ACCURAC_
SGT 2400,5 _ _6.1 _3 _8.6 ST 1245.6 SR 353.2 SS 1293.3
RRT .6749 RRF -.6904 RIT -.9433 CRT .9002 CRS ,9426 csr .9931
2428.3 R_3 -,062g R13 -.9440 LSA 1822.4 MSA 166,2 SSA 14.9
_411 2413.4 _(12 L_8.7 THA 5.95 ELI 1286.1 £L2 149.0 ALF 14.52
L_UNCH 0ATE DEC 18 1968 FLIGHT TIME 1_0.00 ARRIVAL CATE APR 27 J969
HELIOCENTR|C CONIC
RL 147,20 LAL .00 L(_.. 86.14 VL 27.172 GAL
RP 108.29 LAP 1.61 LOP 228.09 VP 37.231 GAP
RC 49.590 GL 17.19 GP 5.60 ?AL 33.52 ZAP
PLAMETOCENTRIC CONIC
C3 17.441 VHL 4.176 OL_ 28.38 RAL 23.66 RAO 6567.7 ',/EL
LNCH 4_HTH LN_H TINE L-| TIM_ INJ LAT
88.01 0 33 19 3558.18 -213.45
91.99 J 26 36 3430.29 -20.44
I(30.00 3 _0 58 2984.94 -26._0
100.00 1 II 37 3498.76 -14.34
110.00 6 8 ZO 2354.99 -33.53
110.00 I I0 45 3501.48 -8.40
DIFFERENTIAL CCRRIECTICN5
TOE -.7978 TRA-I.]671 TC3 .4709 8AU .1102
ROE -.2389 RRA -.0859 RC3 .0403 FAU .05184
FOE 1.7083 FR4 2.2476 FC3-2.5734 BSP 8147
80E .8388 B_A 1.369_ BC3 .4726 F._ ° -1L_3
01STAN(E 334.467
4.70 4ZL 87.39 hlCA 141.91 SI4A 124.63 ECC .19819 INC 2.6128 Vl ]0.267
-8.62 A_P 92.06 TAL 160.29 TAP _02.21RC4 99.93 APO 149.33 v2 34.994
18.16 ETS _44.97 ZAE 1640.11 ET[ 338.42 ZAC 122.29 ETC 161.64 CLP -17.30
11.782 PTH 2.08 VHP 6.124 DPA 14.64 RAP 27.30 ECC 1.2870
INJ LONG INJ RT A._ INJ A_HTH INJ TII4_ PO CST T|M INJ 2 LAT INJ 2 LO_IG
135.15 250.05 69.88 1 32 37 2958.2 -23.00 127.40
127.23 250.04 69.87 2 24 6 2830.3 -23.00 119.30
95.11 252.16 76.23 4 40 43 2384.9 -28.43 86.69
128.05 247.29 63.49 2 9 56 2898.8 -17.78 120.95
63.91 253.59 82.95 6 30 33 1935.0 -34.1fl 34.72
124.77 243.81 56.74 2 9 7 2901.3 -12.72 118.34
NI0-COURSE £Xg/UTION ACCURACY CRBIT 0[TERMINATION ACCURACY
SGT 2428.5 S(.R 381 .l 5_3 408.9 ST 1267,8 SR 337.4 SS 1359.3
RRT .24_10 RI_ -.7620 RTg -._469 CRT .9147 CRS .9fl24 CST .9942
2458.2 1_3 -.0758 RI3 -.9479 LSA 1886.3 M54 158.5 SSA 14.4
SGI 244_.1 S_ 253.3 THA 6.72 ELI 1309.8 EL2 139.9 4LF 14.63
LAt.,mAO_ DATE OEC 18 1968 FLIGHT TINE 132.00 ARRIVAL DATE APR 29 1969
HELIOCENTRIC CONIC DISTANCE _41.13_
RL 147.210 LAL ,/30 LCL 86.J4 VL 27._49 GkL 4,49 A?L 87.48 H(_ J45,11 S_4_ 125.12 ECC .J9257 IN( 2.3219 vJ ]0.267
RP 108.33 L_P 1.44 LOP 231.28 VP 37.274 GAP -8.01 AZP 9"Z.07 TAL 160.49 TAP 303.60 RCA 101.03 AP_ 149.21 V2 34.980
RE 51 .091 GL 17.18 GP 6.40 ZAL 55.82 ZAP Z0.50 ITS 344.96 ZA,E 159.02 EYE !.92 ZAC 122.90 ETC 160.88 CLP -19.52
PLAN[TOC£NTRI( CONIC
C3 16.381 VHL 4.047 0LA 28.23 RAL 23.33 R_O 6567.7 VEL 11.7_7 PTH 2.07 VHP 5.798 0PA 15.76 RAP 27.90 ECC 1.2696
LNCH A2'MTH LNCH T|I_ L-I TIHE INJ LAT INJ L.O_ |NJ RT AS,( INJ A_ATH JNJ TIHE PO CST TIN [NJ 2 LAT INJ 2 LONG
90.00 J Z5 56 3433.91 -21.92 I_6.6_" 249.f8 21.68 2 2_ 9 _833.9 -_4.27 118,71
90.00 0 51 27 3343.71 -19.41 133.8_ 248.20 68.96 1 50 33 2945.7 -22.09 126.18
100.00 3 35 6 2959.34 -27.20 93.32 2_0.79 77.10 4 42 26 2359.3 -28.70 84.e4
100.00 1 6 58 5495.51 -14,44 127.86 245.9_ 63.54 2 5 13 _893.3 -17.88 120,75
110.00 6 8 42 2334.89 -33.69 62.36 232.05 83.85 6 50 37 1934.9 -34.18 33.15
110.0(3 1 7 31 5492.72 "8.72 124,31 242._8 56.82 2 6 3 2892.7 -13.03 117.86
DIFFERENTIAL CORR[CTIONS NIO-COUR_ E_cUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
TOE -.7874 TRA-I.5310 TC3 .3_8 BAU .1192 SC.T 2451,1 _ 407.1 ,f_3 454.2 ST 1286.3 SR 366.2 SS 1428.8
ROE -.2560 RRA -.1083 RC3 .0790 F_U .05662 RRT ._039 _ -.8282 RT_ -.9499 CRT .9289 CRS .9618 CST .9946
FOE 1.8396 FRA 2.4090 FC3-2.9925 8SP 8233 _ 2484.? R_3 -.0933 R13 -.951_ LSA 1951,2 MSA 150.7 SSA 14.0
_DE .82_0 &RA 1.3554 BC3 .3443 gSP -1344 _1 247_.2 S_2 2_.9 THA ?.70 ELl | 3_1.0 EL_ 131 .0 ALF 14.96
617
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69,
LAUNCH CAT[ CEC 18 19_8 FLIGHT T|I4[ 134.00 ARRIVAL CATE MAY 1 J969
HELICXZENTR|C CCIN[C
RL 147.20 LAL .O0
RP 108.38 LAP J.27
RC 52.697 GL 17.01
PLANE T(XENTRZC CONIC
C3 |5.409 VHL 3._Y_5
LNCH AZHTH LN_H TIN_
90,OO I 46 37
gO.OO 0 ?8 43
IO0.O0 3 58 50
10(3.00 0 59 11
llO.OO 6 II 6
110.00 J 3 ?4
DISTANCE 347.778
LOL 86.14 VL 27.319 GAL 4.30 AZL 87.58 HCA
LOP 234,47 VP 37.313 GAP -7.47 AlP 92,06 TAL
GP 7.39 ZAL 56.09 lAP 23.08 ETS 344.70 ZAE
148.31 S_4A t25.57 ECC ,JL4743 INC 2.4154 vl =30.?67
](_,70 TAP 309.00 RCA 10_.04 APO 149.11 v2 34.96?
J58.13 ETE 5.54 ZAC 123.32 ETC 160.02 CLP "21 .87
CLA 27,97 RAL 23.09 RAO 6567.6 VEL Jl.696 PTH ?.06 VHP 5.489 0PA 16.99 RAP 78,3! ECC ).2536
L-I TIN[ |NJ LAT IN! LONG IN! RT A_Y_." IN! AZNTH IN! TIN_ PO C$T TIN IN! 2 LAT |NJ 2 LONG
3349.41 -73.67 121,0! 248,40 73.99 2 4? ?6 ?749.4 -25.64 112.90
3607,47 -17.98 137,37 746.29 67.75 I 28 45 _OO2.5 -20._4 129.87
2973.15 -77.72 90.76 249.5! 78.35 4 47 33 2323.2 -29.05 8?.?0
3503.95 -14.18 I78.35 74A,50 63.41 I 57 35 2904.0 -17.64 171 .27
?509.|8 -33.86 60._7 ?50.55 85.0? 6 52 55 |909.Z -34.18 51.34
3490,69 -8.80 1?4._ 74|,33 56.84 2 I 35 2890.7 -13.11 117,74
OIFFERENTIAL CCRR_CTIONS NI0-COt_SE £)Q[CUTION ACCURACY ORBIT 0£TERNINATION ACCURACY
T0E -.7716 TRA-1.7930 TC3 ,6055 BAU ,!273 ,_T 246|.8 _ 447.5 SG3 504.7 ST J296.0 SR 380.6 SS 1497,9
ROE -,2567 RRA -.!]48 RE3 .|290 FAU .06196 /_T .8_i_8 RRF -.884_ RTF -,9525 CRT .9424 CRS .9706 CST .9950
r0E 1.9767 FRA Z.5908 fC3-3.481l _.._P 8_j1(] _ 7502.1 R23 -.11§6 R!3 -.9547 LSA 201|.9 MSA 147.8 S5A 13.5
BOE .8337 BRA I .3(300 B(3 .6191 FSP -1499 SG| 249|.9 _ _.3 THA 8.95 ELI 1345.1 EL? 127.6 ALF 15.60
LAUN_W GATE 0£C 18 |9_1 F'LIG_T TINE 136.00
HELIOCENTR|C CONIC OISTANCJE 354.405
RL 147,20 LAL .00 LOL 86.14 VL _7._ GAL 4.13 AZL 87.711._j
RP !08.47 LAP |.09 LOP 237.66 VP 37,348 GAP "6.85 A2'P 9_.01 TAL
ARRIVAL DATE MA_ 3 )969
151.50 S_4A |?5._ ECC .1_274 |NC 2.2880 VJ _.267
160.91 T_P 312.41 RCA 102.9_ APO |49.01 V? 34.954
RC 54.3_ GL !6.63 GP B.62 Z,_ 56._5 ?_P 25.75 £T$ 344.18 ?_E |57.4_ ETE 9.53 ZAC 123.48 £TC 159.03 CLP -24.35
PLANETOCENTRiC CONIC
C3 14.5!3 VHL 3.8!00LA 77.50 R_. L_Z,_'_ RA0 6_7.6 VEL I|.6S8 PTH ?,05 WHP 5.198 0PA |8.40 RAP 28.48 £CC 1.7388
LNCH A2'NTH LNCH TINE L-I TINE INJ LAT [NJ LONG INJ RT AS( INJ A_TH INJ TII_ PC) CST TIM INJ ? LATINJ Z LONG
90.00 2 6 40 3268.0_ -_5.09 J15.48 247,5_ 76.42 3 1 8 2668.1 -76.71 107.18
90,00 _0 7 18 _56199 -16._4 140.73 _44.5| 66.69 | 8 15 _057.0 -!9.56 133.35
100.00 4 _ 27 _81r_,47 -_.3_ _7,_4 84_.3I _0.03 4 36 ?3 L_75.§ -79.47 78.7l
JOO.OO 0 48 |! 3524.84 °I3,fl4 JL_9,37 _43.0fl 6_.09 I 46 56 7974,8 -17.04 I72.53
110.OO 6 15 59 2476,38 -34.O3 57.82 249,09 86,5| 6 57 15 1876.4 -34,!3 48.58
J!O.OO 0 37 9 3496.69 -8,58 124.52 240.13 36,78 1 55 _6 2896.7 -l_.89 1|8.08
DIFFERENTIAL CCRRECTIOI_ NIO-COI, M_E [XEEUTICN ACCURACY ORBIT OETERNINATION ACCURACY
TDE -,7460 TRA-|._11 7C_ ,6773 BAU .|_8 _T Z454.6 _R 506,6 .T_3 560.3 ST J289,9 SR 401.9 SS 1560.9
ROE -.2612 RRA -.1_9 RC] ,|9_6 KAU .068Ofl RRT .8991 Rla r -.9275 RTF -.9350 CRT .9544 CR$ .9782 C$T .9954
r0£ 2,1081 FRA 2.79_6 FC3-4,0597 B_P 8390 _ _O6.3 _3 -.1417 R|3 -.9574 LSA 2060.0 MSA 134.9 $$A 17.9
BO£ .7904 _RA 1.26_i 8C3 .?050 FSP -1679 SGI 24_6.8 S_2 ?I8,0 THA |0,59 ELl 1346.? EL? 314.9 ALF 16.69
LAuNcH OATE D[C 18 1968 FLIC_T T_NE 138.630 ARRIVAL CArE MA_ 5 1969
H£LIOCENTR!C CONIC
RL |47.?0 LAL .0_
RP 108,45 LAP .91
RC 56.186 GL 15,98
PLAN_TC)_ENTRIC CONIC
C3 13.678 VHL 3.698
LNCH AINTH LN_H TIME:
90.oo 2 Z8 _2
90.OO 23 40 _8
)00.00 4 22 19
|00.00 O 33 58
110.00 6 ?3 59
110.00 0 48 47
0ISTANCE 361.011
LOL 86.14 VL _7.440 GAL 3.97 AZL 87.87 PI_A
LOP 24_.8_ VP 37.378 GAP -6,29 AFP 9|.93 TAL
GP 10.18 ZAL 56.51 lAP 28,7Z ETS 343.39 ?kE
154,69 5HA 126.36 £CC ,17849 INC ?.1314 vl ]0.267
161.13 TAP 315.82 RCA 103.81 AFrO 148.97 VZ 34.94?
156.85 ETE 14.|6 ZAC J23,33 £TC 157,88 CLP -27.00
0CA 26.78 RAL 22.87 RAO 6567.3 VEL 1J.622 PTH
L-I TIN? IN! LAT IN! LONG IN! RT AS( IN! AZNTH
3181.48 -26.33 109,44 246,68 79._
3717.31 -14,88 144.39 242,81 65.62
7813.20 -28,96 82.97 247.16 82,26
3559.02 °12.48 131.55 241.61 62.62
2434,4_ -34,|5 54._6 247._4_ _8.44
3_12._! -7,99 125.3_ 238.94 56.65
?,04 VHP 4.927 0PA 2'0.05 RAP 28.35 ?CO 1.725J
IN| TIM[ PO CST TIN IN| 2 LAT IN! ? LONG
3 21 43 2581.5 -27.56 100.99
24 42"56 3117.5 -18.04 )37.15
5 9 14 2215.2 -29.73 74._§
l 33 17 ?939,0 -16.0fl 124.58
7 4 33 1834.5 ;33.99 45.32
! 47 L_ 29|2.5 -lZ.3? J18.94
ORBIT DETERNINAT!ON ACCURAC_
ST 1271.3 SR 433.2 S$ !617.1
CRT .9651CRS .9847 CST .9938
LSA 2098.? MSA 126,3 SSA 1?.3
ELI 1338.7 £L2 107.7 ALF 18.33
[3IIrlrERENTI_L CCRRECTION$ MID-COUR_ E_ECUTION ACCURACY
ro£ o,71_1 _rR_--'! .21_1 T() ,7409 BAU .J4-_l _=.%r 2432.Z S,GR }91 ,? SG3 621.1
ROE -.7707 RRA o.2078 RC3 ,2840 iri_l ,0746_ RRT ._¥_7_ _ -.9582 RTF -,9569
FOE ?.?)O8 FRA 3.0_19 rC3-4.7251 BSP 84_ _ 2_O3.1 R_3 -,1704 RI3 -.9604
_0E .7677 _A J .2258 _C3 ,7934 FSP -1876 SGj 2493.8 _ 21fl.9 TH/_ 12.81
LAUNCH DATE DEC |8 1_ FLIGHT TIME 140.00 ARRIVAL OATE MA_ 7 1969
t'ELIC_ENTRIC CONIC
RL 147.L_O LAL .0(3
RP |08.49 LAP ,73
RC 56.031 GL 14.93
PLAN[TOCENTRIC CONIC
C3 12,893 _ 3.591
LNCH AS_NTH LNK_H TINE
90.00 ? 34 3
90.00 23 J6 40
100.O0 4 41 l
|00.00 0 I6 19
|I0.00 6 36 0
1!0.00 O 37 49
OIFFER£NTIAL CORRECTIO_
TOE -.67!J TRA-I.|6_ TC_ .7947 _ .I337
ROE -.2_61 _ -._0 R(_ .4041 r_,l .o81_1
FOE 2._2_0 FRA 3.L_810 FC3-5,4817 B_ 8447
BOE .7295 BRA 1.193l B(3 .891_ FSP -E084
DISTANCE _7.597
LQ,. 86,J4 VI,. 27,492 GAL 3.83 _2'L 88.07 HO !57.88 ,_A 1_6.71 £CC .!7463 IN(: 1,9330 Vl ]O.767
LOP 244.03 VP 37.405 GAP -5.75 AZP 91.79 TAL 16|.34 TAP 319,22 RCA 104.58 APO 148.83 v2 34.9?9
GP |2.2"Z ZAL §6,62 ?AP 32.01ET$ 342.29 Z,_ 156.29 ETE 19.79 ZAC 127.79 ETC 156.54 CLP -29,82
0L_ 23.69 R/_. 23.00 R_ 6_67._ _EL 11,5_!8 PTH 2.03 VHP 4.680 0PA ?2.06 RAP ?7,85 ECC I .2122
L-I Till[ INJ I._T INJ LCNG INJ RT ASC INJ AZlNTH INJ TIME PC) CST T|N INJ 2 LATINJ ? LONG
_08_,I_ -27,_ 10"Z.58 Z4_.78 82.48 3 45 28 2485.1 -28.14 94.00
3788.24 "|_.B_ J4/I._9 E4|._| 64.55 24 19 48 3188,? -16,17 J4I .49
2740.L_9 -L_.5_ 77.48 246.04 B3.IO 5 _1_ 4l 2|40;3 -?9.89 68.69
3_08.30 -IO._ 134.3_ E40._"_ 6Z.00 I 16 27 3008.3 -14.fi8 127.51
2_O,54 -34,17 _10.35 246._3 90.94 7 15 40 1780,5 -33.66 41.14
3540.81 --6.9_ 1_._ 2_7.81 56.44 I 36 50 2940.8 -11.29 120.49
MIO-_ EXECUTICN ACCLMACY CR_IT D£TERNINATION ACCURACY
SGT _39|.7 SGR 712.6 SG3 686.1 ST 1236,6 _ 477.4 55 !659.8
RRT ,94_0 RRr -.9779 RTF -,9383 CRT .9742 CR$ .9898 CST .9963
249_.6 R23 o.1965 RI3 -.9636 LSA 2120.9 MSA 116.6 SSA 11.8
_161 2485,5 SG2 LP'Z4.3 THA 15.86 ELI 1321.7 EL_ 100.8 ALr 20.73
618
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69_
LAUNCH GATE DEC IB J966 FLIGHT TJI4[ 142,D0 ARRIVAL DATE NAY 9 ]969
H[L IO(IrN TR I ( CON](;
RL 147,20 LAL , {:h.g
RP 108,53 LAP ,54
RC 59,985 GL 13.30
PLANE TC_ENTR IC CONIC
C3 IZ,144 VHL 3.46§
LNO4 AZMTH LNCH TIMIE"
90.00 3 _.6 24
90.00 22 49 24
lO0.O0 _ fl 44
IDO.O0 23 30 4"2
110.00 6 53 Z'Z
110.00 0 23 33
C] STANCE 374.161
LOL 86.14 VL 27.536 GAL 3.70 A?L 68.33 H(A 161.06 ,SMA 127.02 ECC .17J20 IN( J .6716 vJ }(3.267
LOP ?47.21 VP 37.427 GAP -5.23 AZP 91.58 TAL J61.55 TAP 33.61 RCA 105.27 APO 148.76 V2 34.917
GP 14.94 ZAL 36.63 ZAP 35.71 ETS 340.79 ZAE 155.52 ETE 26.80 ZAC IZI .72 ETC 154.94 (LP -32.L¢12
OLA 24.08 RAL 23.39 RAO 6567.5 V[L 11.556 PTH 2.02 VHP 4.463 OP/i 24.63 RAP 26.83 ECC I .1999
L-[ TINE IN] LAT IN] LONG |NJ RT ASC ZNJ A2_4TH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
2973.23 -2B.IJ 94.48 244.82 86.47 4 13 _8 2373,3 -28.31 85.82
3874.58 -10.27 153.62 239.77 63.47 23 53 58 3274.6 -13.75 146.68
2'646.36 -29.87 70.5] 244.90 _.74 5 49 50 21346.6 -29.72 61.73
3676.50 -B.?_ 138.24 238.94 61.29 24 52 2 3076.5 -12.48 131.48
2309.83 -33._% 44.84 244.78 94.19 7 31 51 1709.B -33.00 35.73
3585.9e -3.22 129.z5 238.61 36.17 1 23 19 2986.0 -9.63 122.93
NI0-COUR$_ EXECUTION ACCURACY ORBIT 0ETERN|NATION ACCURAC¢
S6T 2310.0 ,%R 681.7 S63 7_0.0 ST 1162.7 S_ 533.6 SS 1660.9
• _§2 _ -.g_93 RTF -.97W34 CRT .9810 CRS .9934 ('ST .9967
2472.6 _3-,_D79 R13 -._6 L._ 2093,7 NS/i 105.7 SSA 11.2
$G1 2480.4 _ 245.0 THA 20.24 ELI 1275.8 EL2 94.3 ALF 24.38
OI FFERIENTI/iL CCRRIEC T IONS
TOE -.6064 TRA-J .1OT_ TC3 .6722 BAU .1700
ROE -._O53 RRA -.3_41 RC3 .5798 FI_J .08967
FOE E,3458 FRA 3.3393 FC_-6.39Z7 BSP 8719
BO_ .6789 BRA 1.1562 BC3 1.0473 FSP -2_41
LAUNCH OATE OE_ IB 1968 FLIGHT TINE 1_4.00 ARRIVAL OATE MAY 11 1969
HELIOCENTRIC CONIC
RL 147,20 LAL ,OO
RP 108.57 LAP ._
RE 61._1 GL 10.7_
PLANETCX_/NTRIC CONIC
C3 11.428 _ 3.:,_1
Lf._,J4 A2'I.ITH LN(H TIME
90.00 4 Z 27
90.OO E_ 17 40
lOO.OO 3 38 47
100.00 23 24 2
JJO,DO 7 J8 7_
110.0(3 0 4 49
LCL 86,|4 VL 27._0 GAL
L(_O Z_10.39 VP 57.447 GAP
GP 18.72 ?AL 56.51 ZAP
01STANCE _0._
3.39 A2L B_._9 Hr_ 164.24 SNA 127.29 ECC .16813 IN( 1.3095 VJ 30.267
-4.1_ AZP _I.L_I_ T_L 161.74 TAP 3_5.98 RCA 105.69 /iPO 14_.70 V2 34.906
_,_ [TS 338.80 7A_E 154.11ETE 35.55 ZAC 119.91ETC 153.01CLP -36.00
OL4 _1.80 RAL 24.|8 R40 6_67.4 V_L |1,525 PI_ 2.01 VHP 4.29_ OPA 28,07 RAP 25.10
L-I TIN[ INJ L_T INJ LONG INJ RT A_C INJ A_4TH [NJ 7[NE PO (ST TIM |NJ 2 L_T
E_36.70 -_8.2B _4,51 243.BI 91,47 4 49 43 2236.7 -27.78
39_3.68 "6.83 J_9,_? _38.63 6_.4_ E3 24 6 338_.7 -10.46
2326,09 -L_9.71 61.38 24_.74 93,43 6 _10 53 1926.1 -28.92
377J,53 -5._7 143.54 237._4 80.58 24 26 53 3171.5 -9.4_
L_JA.3_ -33.Z4 37.48 _4_,30 _.4_ 7 5_ 19 J614.4 -3_.7|
3_6.02 °2.55 132.92 236.07 55.20 1 5 45 _056.0 -7.01
OIFFER'_NT|AL CCR_CTION.q
TOE -.58_ rRa-J.lO_l TC3 .7191B_J .J6J9
ROE -.3453 m_A -.4566 RC3 .77_4 FAU .0909?
FOE 2.3939 FRA 3.9493 FC3-6.BgJ3 B_P 7_29
BOE .6827 _A 1.|991 B(3 I .0_97 F_P -Z3J0
NZO-CO.IR_ EXECUTION ACCURACY
_4;T 7_iO6.J _R JJ45.4 .%3 BJ9.6
RRT .954B _ -.9955 R1T -.9538
Z574.9 _3 -.L_97 _13 -.9667









ST 1J6_.0 SR 6_6.4 $5 J705.2
CRT .9898 CR$ .9963 CST .9982
LSA 2161.0 _SA 84.3 SSA 12.8
ELl 1_27.7 EL2 79.0 ALF 20.43
_AUNCH CATE CEC 18 I_8 fLIGHT TINE J46._0 ARRIV/IL CATE MA_ 13 1969
PELIO_ENTRI( CONIC
RL 147.20 LAL .DO
RP I08._ LAP .17
RC 6_.032 GL 6.49
PLAN[ TC_[N TR I E CONIC
C3 I0,7_7 VHi. 3.2_0
LN(H A_MTH LN(H T_I_
90.DO 4 53 7
90.00 21 38 17
IDO.O0 6 Z4 42
IDO.O0 22 49 23
]JO.OO 7 53 2_
110.00 23 33 9
0ISTANC£ 3B7.227
LOL 86.14 VL 27.617 GAL 3.49 AZL 89.23 _4_A 167.42 S_A
LOP 253.57 VP ]7.464 GAP -4.22 AZP 90.75 T/IL I61,91 TAP
GP 74.19 ?AL 56.31 ZAP 45.13 £TS 3_6.18 ZAE 131.21 £T£
127.54 ECC .1654J INC .7709 Vl 30.26?
529.33 RC/i I06,45 APO I48.64 vZ 34,894
_6.03 Z/iC 116.96 £TC 130.66 CkP -39.37
0L/i 17.37 RAL 25.60 RAO 6567.4 _EL II.495 PTH 2.00 W_P 4.197 OPA 32.94
L-I TII4E IN] LAT IN] LONG IN] RT A,_W_ IN] AZMTH IN] 7II,4[ PO C$T TIN
2657.27 -27.28 71.49 242.74 97.91 5 3? 24 2057.3
4140.20 -1.89 168.63 738.07 61.74 22 47 17 3540.2
2_1.94 -28.43 49.56 242.34 99.64 7 4 4 1761,9
3910.76 -.87 151.21 237,51 60.12 23 54 34 3310,8
2078.10 -31,40 27._ 241.81 104.26 8 _ 3 1478.1
3767.37 1.70 138.73 235.g0 55.85 24 37 57 3167,4
C IFFERENT IAL _C TIOI_
TD£ -.,l_ TRA-J.O_47 TO3 ._040 BtiAJ ,20..32
RC£ -.3621 RRA -.6162 RC3 1,1617 IrAU .09725
rOE 2.0709 FRA 4.13_4 rC3-7.621_7 BSP 8399
MIO-_ E_ECUTION ACCU_AC_
_C,T 2139.6 _,_ J_J.9 ,%3 B_O.7
_T .95_5 _r -.9983 R'rt" -.9552
S_ 21_14.1 _3 -.1970 R13 -.9787
5_J 23_,9 _(_ _o0 THA 34,65
RAP 22.E0 £cc 1,1770








ST JOJA.3 _ 7J7.9 SS J_O.?
CRT .9945 CR5 .9976 CST .9992
L_ 19_6,2 MSA 61.5 5SA 14.4
£LJ J241.1 EL2 61 .5 ALF 35.24
LAUNCH CATE DEC 18 19_ IrLlr_AT TINE 14_._ ARRIV/IL C/ITE MAY 15 1969
HELIO_CENTRIC CONIC
RL ]47.ZO L_L ,00
RP 108.64 LAP -._
RC 66.131 GL -1.07
PLAN_TO_ENTRIC CONIC
C3 IO.281 v_ 3._ OLA 10.42 RAL
LN04 A_dTH LNCH T|NE L-I Till[ IN] LAT
_.DO 6 7 18 2_.B9 -2_.53
90.DO _ 4_ 36 _382.24 3.B9
IOO.oo 7 33 _ 2117,84 °24.46
100.00 Z_ 0 45 41_,33 6.74
110,00 8 53 50 16_7.48 -_,9'Z
llO.O0 2_ 37 J_ _959.6_ g._
_[FFERIENTIAL C(31_ECTK31_
T_£ -.3_O2 TRA -._70 TC3 ,7604 l_U .2546
R_£ -.3529 RRA -,6_7 R_3 1.6890 rAU .09409
FOE 1.4784 FRA 4.2093 FC3-7._31BSP 9138
BOE .5187 _RA 1,3_0_ BC3 1,_523 g_ -2318
0ISTdAqCE 393.723
L_ _6.14 VL 27,_19 6Ak $.aO AZL. _0.12 H_ 170.80 _AA 127.76 £CC .16302 IN( .1233 Vl _O,267
LOP 2_4_.74 V1= 37,477 GAP -3,74 _21= 69,68 T_U. 162.06 TAP 332.6_ RCA 106.93 APO 148.59 V2 34.683
GP 32.53 ZN. 56._ ZAP 51,79 ETS 332.76 7_E 145,30 [TE 57,33 ?AC 112.15 ETC 147.84 CLP -42,BI
?.8.17 R_O 6_7.4 rig 11,475 PTH 1,99 _AP 4.267 0PA 40.24 RAP 17.14 ECC 1,1692
IN] _ IN] RT A_ IN] A214TH IN] TIME I_ C$T TIN IN] 2 L/IT IN] 2 LCI_G
53.37 242.13 106.22 6 47 15 1796,9 -21.09 45.55
I_.IB Z_H}.16 62.23 21 57 38 3782.2 2.13 175.5_
3_,f4 241.82 107,74 8 9 7 1517.8 -21.81 24.75
1_3.6_ Z38.'/'0 60.81 23 9 /i2 3536.5 2.80 157.08
12.94 240.B4 111,91 9 24 57 1261.5 -23.71 4.85
l_,_ 2_7._$ _6,88 24 3 14 3359.7 4.55 1_2,57
MI0-_II_ [_CUTION ACCURACY ORBIT OETERt4JN/ITION ACCURACY
_GT 197B.6 _ 2049.0 St,,3 B25.5 57 866.6 S_ 796.9 55 1291.1
_r .95E9 _ -.9995 RIT -.9515 ERr .9996 CRS .9983 CS7 .9906
_48.4 _3 -.1510 R13 -.986 r) LS/i 1746.6 MS/i 46.7 $S/i 15.6
$61 _614.7 ._G2 436.7 THA 46.05 ELI 1177.3 £L2 15,9 ALF 42.60
619
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4 1968-69,
LAUNCH 0ATE DEC JB ]968
HELIOCENTRIC C(_JC
RL ]47.70 LAL .OD
RP JO8.67 LAP -.2J
RC 6_.174 GL -16.25
PLANE TOCENTR|C CONIC
C3 10.940 VHL 3.308
LNCH AZNTH LNCH TIN(
90.DO 8 16 O
90.00 19 15 35
100.00 9 35 30
tOO.DO 20 38 46
l]O.O0 lO 39 32
llO.O0 21 51 14
FLIGHT TINE 1SO.DO ARRIVAL DATE MAY 17 1969
0|$TAIJKE 400.193
LOL 86.14 VL 17.677 GAL 3.33 AZL 91.97 PiCA 173.77 SNA I17.96 ECC .16096 INC 1.9188 ¥1 30.267
LOP 259.9] VP 37.488 GAP -3.27 AZP 88.09 TAL |6Z.|B TAP 335.94 RCA 107.36 APO 148.55 V] 34,B73
GP 45.98 ZAL 58.11 ZAP 61.04 [T$ 318.54 ZAE 133.74 [TE 67.47 ZAC 104.|4 ETC 144.76 CLP -45.84
0LA -3.93 RAL 33.|4 RAO 6567.4 V[L |1.503 PTH Z.O0 VHP 4.805 DPA 51.65 RAP 6.82 ECC I.lBOO
L-| TJNE |NJ LAT ZNJ LON_ IN] RT ASA[ IN] AZNTH IN] TIN( PÙ CST TIM |NJ Z LAT |NJ Z LONG
1958.11 -12,63 25,86 243.05 115.53 6 48 38 1358.1 -9.D9 18.97
4646,24 19.27 209.63 248,26 68.84 ZO 36 2J 4248.2 |6.22 202.30
1/_1.65 -13,47 6.58 244.63 l| 6.94 1O 3 32 1101.7 -9.75 359.76
4577.93 ZO.13 189.35 245.89 67.42 Z| 55 4 3977.9 16.90 182.25
15OI.22 -15.68 350.10 245.37 1_.77 II 4 33 901.2 -11.49 343.51
4331.13 Z'Z.43 171.2| 244.78 8},50 23 } 45 3751.1 18.69 164,O7
DIFFERENTIAL CCRRECTION$ NID-COURS£ ENECUTIOkl ACCURACY
ROE -.Z0_3 Rf_A'I .39_ RC3 2.2D21 FAU .0741.5 RRT .944? RRF -.92ft9 RTF -,9437
roe .4974 IrRA 3.77/5 rC_J_5.B757 B_ko lOtS_) S_ 3367.9 1_3 -'IO9_:213 o.9953
80E .3467 BRA 1 .6990 BC3 2.2823 FSP -ZO44 SGI 3350.3 :_ _"_.l THA 58;65
LAUN(J.t 0ATE OEC 18 J_
HELJ(XENTR|C CONIC
RL 147.ZO LAL ._0
RP 10_.70 LAP -,40
RC /'0.436 GL -46.92
PLANETC(ENTR|C CONIC
C3 23.635 VHL 4.881
LNO-I AZNTH LNCH TINE
72.24 12 11 99
]07.76 16 43 35
72.24 12 1J 59
]07.76 16 43 35
110.00 15 50 J8
110.00 18 4 17
ORBIT DETERMINATION ACCURACY
ST 694.6 _t 814.6 $6 891.9
CRT .9537 CR$ .9989 CST .9388
LSA 1379.0 MSA 199.A SSA 2.5
[LI 1058.4 EL2 160.8 ALF 49.76
FLIGHT TINE 15Z.00 ARRIVAL
DISTANCE 406.620
LOL 86.J4 VL 27,7_Z GAL 3.28 AZL 97._ PICA 178.91 ,_44 128.1Z [CC .15923 IN_ 7.3771
LOP 263,09 VP 37.4_7 GAP -2,8_ AZP 82._3 TAL |62,24 TAP 339.16 RCA 107.7Z Alto 148.53
GP 68.14 ZAL 69.25 ZAP 74.39 ETS 322.50 ZAE 112,38 ETE 72.04 ZAC 91.30 ETC 140.69
O_A -33.03 RAL 43.67 RAO 8_.0 VIEL JZ.OdZ PTH 2.|5 Vt.IP 7.518 DPA 67,93 RAP 335.08
L-I TINE IN] LAT IN] LONG IN] RT A_C IN] AZMTH IN] TIN[ PÙ CST TIM IN] Z LAT
1366.41 21.54 .40 276.28 113.67 12 34 45 766.4 Z4.BI
5787.01 21.53 273.85 276.28 115.6_ 18 20 2 5187.0 ZA.BZ
1366.41 2J.54 .40 276.28 115.67 12 34 45 766.4 24.81
5787.O1 21.55 273.85 278.28 115.66 18 20 2 3187.O 24.82
66Z.86 15.46 ]O5.j7 _P_.83 |20,88 16 I 2| 62.9 19.43
53_.36 27.90 237.150 279._7 110.61 19 36 45 4938.6 30.44
DIFFERENTIAL CORflfI_CTION_
TOE -.2641 TRA-J.|6_M_ TC3 ,LP'_J BAU ._!_5
RDE .3967 RRA-Z,540_ RC3 1,2096 FAU .01943
roe -.3369 ERA 2,3549 gC_-l,O780 BSP 13261
BOE .4766 BRA Z.7946 BC3 1,2295 FSP -977
NI0-COUR_IE ENECUTION ACCURACY
S_T J879.0 _ 3769.2 SG3 302.0
RRT ._35| _ -._J_9 RTF -,9400
4144.5 R_3 -.0422 R13 -.9991
_1 4|08.0 _ 548.9 THA 67.06













ST 581.3 SR 1169.6 55 695.0
CRT .5597 CRS .9995 CST .5852
LSA 1404.7 MSA 464.3 554 .4
EL| 1222.0 EL2 46].0 AL_ 71.77
LAUNCH DATE 0[C 18 ]968
HEL|CX:ENTRIC CONIC
RL 147.Z0 LAL ,DO
RP 108.73 LAP -,58
RC 72.672 GL 47._7
PLANE TO(ENTRIC CONIC
C_J370.|01 VHL 37.015
LNCH AZMTH LN_H T|IA_
57.|0 18 24 3
122.90 ] 36 40
57.10 18 _4 3
112.90 I 36 40
57,10 18 24 3
1Z7.90 J 36 40
FLIGHT TIME 154.D0 ARRIVAL _ TE
ÙISTANCE 4J3,632
LOt- 86.]4 VL 17.713 GAL 3.12 AZL 10.82 HCA 180.59 SHA 128.27 ECC .|57|1 INC 79.16Z7 v] 30.267
LOP 266.25 VP 37.$04 GAP -2.23 AZP 169.1'8 TAL 162.8] TAP 343.42 RCA 108.12 APO |48.42 v2 34.853
GP -54.70 ZAL 87.44 ZAP 87._0 [TS |76.45 ZAE 56.57 [TE 58,66 ZAC 103.|5 ETC 5.54 CLP 86._7
0L_ 4_Z154 R_L 336.63 RAÙ 6573.1 VEL 38._|8 PTH 3.55 VHP 44.518 ÙPA -43.03 RAP 147.87 [CC23,5484
L-| T]PE IN] LAT _NJ LONG |NJ RT A$C IN] AZNTH IN] TINE PÙ CST TIM IN] 2 L_T [NJ 2 LONG
4861.59 ,85 223.74 Z4i:_7 .... 47.67 19 d_ 25 428].6 -4.54 218.Z3
3553.22 .86 121.81 247.56 47.67 Z 35 53 2953.Z -4.57 116.30
4881.59 .85 223.74 247.57 47,67 19 45 25 428|.6 -4.54 ZlS.Z3
3553,22 .86 121.81 247.56 47.67 _ 35 53 2953.2 -4.52 116.30
4881.59 .85 223.74 247.57 47.67 19 45 25 4281.6 -4,54 218.23
3_53.22 .86 121.81 247.56 47.67 2 35 53 2953.2 -4.52 116.30
H_Y Zl 1969
DIFFERENTIAL CC_RECTION5
T02-7.0705 TRA 2.5874 TC3 -.|]05 BAU 5.3781
RD-19.D483 RRA -.7067 RC3 -.2630 FAU-.O_O5
FOE 4.Z591 FRA .0939 FC3 .0601 8SP 4805
80220.3182 8RA 2.6_22 BC3 .2936 FSP -92
LAUNCH DATE DEC ]8 1968
H[LIC_ENTR_C CONIC
NI0-CCUR_E E_ECUT_ON ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1557.4 SGR 3536.4 SG3 68.7 ST 1106.8 SR 2949.4 55 2536.4
RRT .91_0 RRf" -.99_ RTF -.9207 CRT .9868 CRS ].OOOO CST .9678
_64.1R_3 -.0442 R13 -.9990 LSA 4040.9 NSA 170.1 S$A .6
5(;I _I9,1 5_ 5_,3 THA 67.53 ELI 3145.8 EL2 168.0 ALF 69.62
FLIGHT TIN[ J36.00
DISTANCE 419.59!
ARRIVAL ÙATE MAY Z3 1969
3.16 AZL 76.85 HC_ 183.37 5_ 128.39 ECC .15640 INC13.1517 vt 30.267
-1.9] AZP 103.J3 TAL 162.43 TAp 345.80 RCA |08.]1 AF_ 148.47 VZ 34,B44
78.19 ETS 39.49 ZAE 109.11ETE 292.47 ZAC 116.57 ETC 118.76 CLP -56,J|
RL 147.20 LAL .OO LOL 86.14 VL 27.740 GAL
RP ]08.76 LAP -.77 LOP 269.42 VP 37._O8 GAP
RC 74.9]9 GL 59.60 GP -68.47 ZAL 76.74 ZAP
PLANETOCENTR|C CONIC
C3 53.387 VHL 7._(]7 OLA 60.50 RAL 340.91 RAO 6568.9 V[L |3.2|9 PTH 2.41 VHP 6.875 OPA -51.27 RAP 66.|8 ECC ].8786
LNCH AZHTH LN(H TIME L-| TINE IN] LAT IN] LONG ZNJ RT ASC IN] AZMTH IN] TItA_ PÙ CST TIN IN] Z LAT |NJ Z LONG
227.46 235.98 32.77 18 44 17 4017.5 -_1.15 221.83
89.97 235.96 32,76 3 56 36 2343.9 -31.14 85.33
227.46 235.98 32.77 18 44 17 4017.5 -31.15 222.83
89.97 235.96 32.76 3 56 38 2343.9 -31.14 85.33
227.46 235.98 32.77 18 44 17 4017,5 -31.|5 222.63
89.97 235.96 32.76 3 56 38 2343.9 -31.14 85.33
MID-COURSE E_ECUTION ACCURACY OR6|T ÙETERNINATION ACCURACY
SGT 1605.9 $GR 4049.B SG3 347.9 ST 1490.8 SR 4014.B S5 2367,0
RRT -,9172 RRf" .9987 RTrF -.9353 CRT -.9920 CRS -.9999 CST .9938
SG{3 4_55.8 R_3 -.0031 R13 .9999 LSA 4890.1HSA |76.7 SSA l,Z
S{11 4314.3 SG2 599.9 THA 110.37 EL| 4_79,0 EL2 ]76.7 ALF J10.26
34.01 ]7 27 ZO 4617.53 -24.51
145.99 3 7 34 2943,94 -24.50
34.01 17 27 _ 4617.53 -24,5|
145.99 3 7 34 2943.94 -24._0
34.01 17 27 20 4617.53 -24.51
145.99 3 7 34 2943.94 -24.50
DIFFERENTIAL CCRREC TION5
TOE-|.8865 TRA -.]865 TC3 ,0496 BAU .2614
ROE 5.1198 RRA -.0206 RC3 -.3628 FAU .02349
FOE 5.0810-FRA .1081 FC3 -.3809 BSP 13375
BOE 5,4564 BRA .3870 BC3 .3662 FSP -1112
620
: z
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4. 1968-O9
LAUNCH CAT[ O[C ]B 1966 FLIGHT TIN[ 15B.00 ARRIVAL OATE NAY 25 J969
HELIOCENTRIC CONIC DISTANCE 425.95B
RL 147.Z0 LAL ,00 LOL 86.14 VL 27.755 GAL 3.16 AZL B1.62 HCA 186.51 SNA 128,49 ECC .15548 INC 8.3B02 Vl 30.267
RP 108.76 LAP -.95 LOP Z72.59 VP 37.511 GAP -1.49 AZP 98.33 TAL 162.39 TAP 346.91 RCA 108.51 APO ]48.47 VZ 34.835
RE 77.194 GL 50.73 GP -50.24 ZAL 71.34 ZAP 74.92 ETS 22.53 ZAE 1Z8.02 ETE 281.35 ZAC IZ0.69 ETC 199.08 CLP -65.99
PLANETOCENTRIC CONIC
C3 27.221 VHL 5.217 0LA 55.35 RAL 355.08 RA0 6368.1 VEL |Z.190 PTH 2.19 VHP 4.308 DPA -37.75 RAP 48.24 ECC 1.4460
LNCH 4ZNTH LNCH TII_ L-I TZI4E INJ LAT INJ LONG INJ RT AS(: INJ AZNTH ]NJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG
40.Z3 IB 40 16 4416.I9 -31 .91 213.64 239.60 42.05 19 33 52 3816.Z -37.68 207.30
]39.77 3 47 40 2606.93 -31.90 84.11 239.58 42.05 4 34 27 22136.9 -37.66 77.77
40.Z3 IB 40 16 4416.19 -31.91 213.64 239.(d3 42.05 19 53 52 3816.Z -37.68 207.30
139.77 3 47 40 2606.9] -31.90 84.11 239.58 42.05 4 34 27 2ZD6.9 -37.66 77.77
40.23 IB 40 16 4416.19 -31.91 213.64 239.(d3 42.05 19 53 52 38]6.2 -37.68 207.30
139.77 3 47 40 Z_]6.93 -31.90 84.11 239.58 42.03 4 54 Z7 2_36.9 -37.66 77.77
DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY CRBIT OETERNINATION ACCURACY
TDE -,4177 TRA -.3972 TC] -.0109 BAU .3_0 _T 893.B SGR _|.8 SG3 BII.I ST 513.2 52 3364.9 SS 3218.9
ROE 3.0535 RRA .4_O1 RC3 -.6929 FAU .07754 RRT -.6954 RRF .2993 RTF -.7157 CRT -.9278 CRS -.9999 CST .932!
FOE 7.8393 FRA 1.4079 FC3-E.4661BSP 11610 SC8 3711.0 RE3 -.0019 RI3 .9997 LSA 4680.9 HSA 189.8 SSA Z.Z
8DE 3.0820 BRA .6231 BE3 .8930 FSP -2592 S_i 3656.7 SC,2 632.7 THA 100.10 ELl 3398.5 EL2 ]89.6 ALF 98.08
LAUNCH DATE DEC IB 1968 FLIGHT TINE !_.00 ARRIVAL DATE NAY 27 1969
HELIOCENTRIC CONIC DISTANCE 432.321
RL ]47.L>0 LAL .00 LCX. 86.14 VL 27.7_ GAL 3.16 AZL B3.ZB PICA 189.68 SHA 128.37 ECC .15479 I NC 6.7146 V! 30.267
RP 108.81 LAP -J.I3 LOP 275.75 VP 37.512 GAP -1.07 AZP 96.62 TAL 162.33 TAP 352.00 RCA 108.67 APO 148.47 V2 34.827
RC 79.493 GL 45.36 GP -39.16 ZAL _.33 ZAP 76.30 ETS 14.21ZAE 139.57 ETE 273.23 ZAC 1213.66 ETC 189.34 CLP -72.21
PLANETOC[NTRIC CONIC
C3 Z0.757 VHL 4.556 OLA 31.43 RAL 1,36 PAD 6567.8 VEL 11.9L_'_ PTH 2.|2 VHP 3.539 OPA -29.03 RAP 39.67 ECC 1.3416
LNCH AZNTH LN(H TIME L-I TIME INJ L.AT XNJ _ XNJ RT ASC INJ AZIMTH XNJ TIM[ PO CST TIN INJ 2 LAT INJ Z LONG
45.06 19 19 35 4318.69 -33.24 ZO4.5(3 239.91 46.17 20 31 34 3716.7 -38.35 197.32
J34.94 3 58 35 2771.86 -33.23 81.84 239.90 48.16 4 44 47 2171.9 -38.34 74,66
45.06 19 19 35 4318.69 -33_24 Z04.50 Z_J.91 48.17 go 31 34 3716.7 -_.35 197.32
]34.94 3 58 35 2771.86 -33.23 81.84 239._10 48.I6 4 44 47 2171.9 -38.34 74.66
45.06 19 19 35 4318.69 -33.24 ZO4.5(3 2_).91 48.17 213 31 34 3718.7 -3_.35 197.32
134.94 3 58 33 2771.86 -33.23 81.84 239.90 48.16 4 44 47 2171.9 -38.34 74.66
DIFFERENTIAL CORRECTIONS N|0-COURS_ E_CUT|ON ACCURACY ORBIT OETERNINATION ACCURACY
TOE .0278 TRA -._018 TC3 -.1812 BAU .2952 S4;T 6_Z.0 _R _365.5 SG3 I|BO.6 ST 186.1 SR 2706.7 SS 3611 .0
ROE 2.1352 RRA .5395 RC3-1.0482 FAU .|1889 RRT -.Z251 _ .9992 RTF -.2492 CRT.0638 CRS -.9999 CST -.0509
FOE 9.3009 FRA 2.6904 FC3-4.9588 BSP 9675 5G_ 31_.0 RE3 .0152 RI3 .9994 L$A 4512.7 NSA 187.9 SSA 2.7
80E Z.1354 BRA .6357 BC3 I.O637 FSP -3743 SGI 5069.0 S{,Z 615.0 THA 92.77 ELI Z706.7 EL2 185.7 ALF 89.75
LAUNCH DATE DEC 18 1968 FLIGHT TIN[I[ 162.00 4RRIVAL 0ATE MAY 29 1969
HELIOCENTRIC CONIC
RL 147.Z0 LAL .00 LOL 86.14 VL
RP ]08.83 LAP -|.30 LOP 276.92 VP
RE 81.813 GL 41.91 GP -31.97 ZAL
PLANE TOCENTR]C CONIC
C_ ]8.003 VHL 4.243
LNCH AZNTH LN(H TIHE
48.45 19 44 24
131.55 4 I 38
48,45 19 44 24
13].55 4 ]
48.45 19 44 24
131.55 4 I
DIFFERENTIAL CORRECTION5
TOE .326| TRA -.1844 TC3 -.4118 BAU .2711
ROE 1.6332 RRA .5454 RC3-1.0483 FAU .J47_1
FOE 9.9892 FRA 3.6942 FC3-7.0986 8SP 8213
602 1.6674 BRA .5757 BE3 1.1263 FSP -4563
DISTANCE 43e.668
Z7.775 GAL 3.16 AZL 64.13 _ 19Z.B4 SI4A 128.63 ECC .15433 INC 5.B653 VI ]0.Z67
37.51Z GAP -.66 kiP 95.72 TAL 162.22 TAP 355.06 RCA 108.78 APO 14B,48 vz 34,820
66.80 ZAP 79.93 ETS 8.7{) ZA[ 146.96 ETE 267.56 ZAC JIB.Z ETC 183.13 CLP -7_.10
DLA 48.79 RAL 4.87 RAO 6567.7 VEL tI._G PTH 2.09 _P 3.194 DPA -23.56 RAP 53.87 ECC 1.2963
L-i TIN[ INJ LAT IN] LONG IN] RT A_ INJ AZNTH IN] TIM[ PO CST TIN IN] 2 LAT INJ E LONG
4259.31 -33.25 196.46 239.84 51.98 ZO 55 _4 3659.3 -37.95 190.89
2763.91 -33.g4 81.04 239.83 51.97 4 47 42 2163.9 -37.92 73.47
4259.31 -33.23 198.46 239.64 51.9B 20 55 24 5659.3 -37.93 190.89
Z763.91 -33.24 8J.O4 239.63 51.97 4 47 42 2163.9 -37.92 73.47
4259.31 -33.23 1_.46 239.84 51.98 L_O 55 24 3659.3 -37.93 190.89
2763.91 -33.24 81.04 239._3 51.97 4 47 42 2163.9 -37.9_ 73,47
NID-COUR_E EIECUTZON ACCURACY C_BIT OETERNINATION ACCURACY
SGT 677.4 S_l 26_).0 _1_3 1434.3 ST 454.9 _ 2233.6 SS 377_.3
RRT .4632 RRF .99_18 RTF .4610 CRT .L_O CRS -.9999 CST -.9136
SGB 2713.8 RE3 .0537 RI$ .9977 LSA 4406.2 NSA 185.0 SSA 3.3
SGI 2651.3 S_: 588.3 THA 82.54 ELI 227_.7 Ei.Z 175.2 ALF 79.32
L_UNO4 DATE DEC IB 1966 FLIGHT TINE 164.D0 ARRIVAL OATE HAY 31 1969
HELIOCENTRIC CONIC
RL 147.ZO LAL .00 LOL 86.14 VL
RP 108.85 LAP -1.47 LOP 262.08 VP
RC 64.153 GL 39.49 GP -26.90 ZAL
PLAN[TOCENTRIC CONIC
c3 16.5Z6 VHL 4.065
LNO_ AZNTH LNCH TIM[ L-I TIM[ INJ LAT
50.91 ZO 2 6 4218.36 -32.95
129.09 4 2 _ 2763.10 -32.93
50,91 20 Z 6 4218.56 -32.9_
129.09 4 2 22 2765.10 -32.93
50.91 20 2 6 4216.36 -32.95
129.09 4 2 L_ _763.10 -32.93
DIFFEREMTIAL CCNRIECTION$
TOE ,5791 TRA -.0337 TC3 -.678i BAU .2648
ROE 1.3193 RRA .5063 RC3 -.98_4 FAU .16711
FOE10.2359 FRA 4.4327 FC3-8.73_8 B_k° 7291
BDE ].4408 BRA .5092 BC3 1.1987 FSP -5135
DISTANCE 444.995
27.781 GAL 3.18 AZL 84;6_ HCA 196.00 _4A 1_.67 ECC .13409 IN( 5.3476 Vl 30.267
37.510 GAP -.26 AZP 95.14 TAL 162.07 TAP 3_.07 RCA 108.85 APO 148.50 V2 34.813
65.37 ZAP 84._ ET$ 4.81ZAIE 151.39 ETE 257.66 ZAC 116.48 ETC 176.go CLP -83.94
OLA 46.90 RAL 7.18 PAD 6567.7 V_L 11.744 PTH 2.07 VHP 3.013 OPA -L;'O.OI RAP 29.23 ECC 1.2720
INJ _ INJ R_A_ |NJ AZNTH _NJ TIME PO C$T TIM IMJ 2 LAT INJ 2 LONG
194.Z_ 239.87 34.31 Z] 12 23 3618.6 -37.33 186.45
80.B8 239.86 54.49 4 48 27 2165.1 -37.31 73.10
194.22 239.87 54._I 21 12 25 3618.6 -37.33 186.45
80.BII 239.86 54.49 4 48 27 2165.1 -37.31 75.10
194.22 239,B7 54.31 21 12 23 3618.6 -37.33 186.45
_._8 239.86 54.49 4 48 27 2165.1 -37.31 73.10
HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
_T 991.2 S_R Z279.I SG3 1598.7 ST 817,1 5R 1885.8 SS 3823.1
RRT .BI_ RRF .9982 RTF .B008 CRT .9785 CRS -.9998 CST -.9740
SC_ 2485.3 R23 .1079 R13 .9927 LSA 4336.6 NSA 182.3 SS4 3.9
.5(,1 2426.5 _'2 537.0 THA 69,39 ELI L-----------------_49.3ELI 155.0 4LF 66.8B
621
_ JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4. 1968-69 ,
LAUNCH CATE CEC 18 J9_8
HELIC(ENTRIC CONIC
RL 147.20 LAL .00
RP 108,87 LAP -1.64
RE 86.508 GL 37.67
PLAN_TC_CENTR_C CONIC
C3 15,641 VHL 3.955
LNCH AZNTH LNCH TIh_
52.78 ?O 15 49
I_7.22 4 ? 33
52.78 20 15 49
127.22 4 ? 33
52.78 21g 15 49
127.22 4 ? 33
FLIGHT TINt I66.00 ARRIVAL DATE JUN 2 19_9
CISTANCE 451.302
LOL 86,14 VL Z7.7H5 GAL 3.21 AZL BS.00 HA 199.17 5_A 128.70 ECC .15407 INC 4.9973 vJ 30.267
LC'_ 285.24 VP 37.507 CAP .14 4ZP 94.7_ TAL 161,87 TAP J,04 RCA 1_8._7 APO 14_.53 VZ ]4,807
GP -23.|0 ZAL 64.58 ZAP 89.75 [TS ].95 ZAE 154.06 ETE 245,9_ 74C 113.81ETC 175.88 CLP -89.73
CLA 45,49 RAL 8.92 RAC 6567.6 VEL 11.706 PTH _,06 VHP 2.917 0PA -17.61 RAP ?5.23 ECC 1.2574
L-I TIN| INJ L4T JNJ LONG JNJ RT A_K_ ]NJ A_TH _NJ T_14(_ PO C$T TIN JNJ ? LAT INJ Z LONG
4188.78 -32.56 19J.I0 240.06 56.27 ZI 25 38 3588.8 -36.73 1_3.??
?769.82 -3_.55 BJ,OJ ?40,05 56.26 4 48 43 2169.8 -36.72 73.1?
4188.78 -32.56 191.10 240.06 56,27 21 25 3_ 3588.8 -36.73 183.g?
2769.82 -32.55 81.01 240.0F 56,26 4 48 43 2169,_ -36.72 73.12
4188.78 -32.56 191.10 240.06 56.27 21 25 38 3588.8 -36.73 183.22
?769.82 -32.55 81.0! 240.05 56,26 4 48 43 2169.8 -36.72 73.1_
CIFFERENTIAL CCRRECTION5 NI0-COURSE [XECUT!ClN ACCURACY
T_E .8089 TRA .0849 TC3 -.9681BAU .2766 SGT 1410.8 S_ 1_.7 .%3 1693.9
RCE 1.09H2 RRA .4608 RC3 -.9016 FAU .17923 RRT.9197 _ .9971 RTF .9078
FC£10.1912 FRA 4.9531 FC3-9.9207 BSP 6935 _ 2436,7 _3 .|544 R13 .9853 LSA 4?89.9 HSA 180.!
BO£ 1.3640 8RA .46_6 BC3 1.3Z29 FSP -5511 S_I 2_9_.9 SG2 460.0 THA 55.]9 ELI 1993.6 EL? I26.1
LAUNCH OATE _£C 1_ 1968 FLI_T TIME 168,00 ARRIWL _ATE
ELIOCeNT_ZCCONIC OiST_CE =s?.s_o
RL 147.EO L_L ,00 L_L 86.14 VL 27.787 GAL 3._6 kZL _5._6 NC4 20_.33 SHa I_8.71 ECC ,15427 INC 4.7433 VJ
RP 108.89 LAP -].80 LOP 2_.41 VP 37._0_ GAP ,5) AZP 94.39 TAL 161.63 TAP 3.96 RC_ 108.85 _PO 148.57 V2
RC 8_.877 GL _;.21 GP -20.11 ?_L 6_.72 ZAP 95.09 ETS 359.79 Z_E 154,73 £T£ 233._4 Z_C 111.12 £TC 173.66
PLANE TC_ENTRIC CONIC
C3 15,O82 VHL 3.k_14 _LA 44.40 RAL |0.37 R_O 6567.6 _I_L 11.68_ PTH _,OS VHP ?.875 _PA -15.92 RAP 21.68
LNO't AZNTH LNCH TZNE L-I TINE |NJ LAT INJ LONG INJ RT A_ INJ A_ITH IN| T[I_ 130 CST T_M ZNJ 2 LA T
54.?5 _ 27 13 4165.9! -32,17 188.70 _40,42 57,§7 _1 36 39 3565.9 -36.19
125.75 4 2 4_ 2776.3! -_.16 81._0 _40.4| 57,56 4 48 58 2176.3 -36.17
54.25 20 27 13 4165,91 -32.17 1_.70 _40.4_ 57,57 21 36 39 3565.9 -36.19
125,75 4 2 42 2776,31 -3_.]6 61,_10 _40.41 57,56 4 48 58 2176.3 -36.17
54.25 L>O 27 13 4165,91 -32.17 188,7_ 240.42 57.57 21 36 39 3565.9 -36.19
1?5.75 4 2 42 2776.31 -32.16 8J._O _40.41 57.56 4 4_ 58 2176.3 -36,17
CIFFEgENTIAL CCRRECTIONS NIO-COJRS_E E_(ECUT]ON _CCUR_CY
TOE 1.0209 TRA .?_8_ TC3-I._6g! 6AU .3027 _GT I860.7 SGR 17_6.? S(,3 1733.6
ROE .9326 RR_ .4146 RC3 -.80_ FAU .185_ RRT .9565 RRF .9954 RTT .9474
FOE 9.9360 FR_ 5.2946 FC-I0,6324 BSP 7126 _ _544.9 R_3 .17Z9 RI3 .9804
80E 1.3827 8RA .4733 BC3 J .5014 F.SP -5710 ,T_J _5| 7._ SC_ 374.5 TH_ 42.93
CRBIT 0ETERNINATZON ACCUR_C_
5T 1173,3 _R 1616.7 S5 3800.7
















ST 15|3,J SR 1399.8 SS 3731.3
CRT .9958 CgS -.9994 CST -.99?0
LSA 4259.1NSA 178.7 S_A 5.3
ELI 2059.1 EL? 93.6 ALF 42.76
LAUNCH CA TE 0£C 18 1968 FLIGHT TIME 170.00 ARRIVAL C_ TE JUN _ 1969
H£LIOCENTR|C CONIC 0|STAN_E 463.8_7
RL |47.?0 L_L ._}0 L_ 86.14 VL 27.786 G_L 3.32 AZL 85.45 HC_ 205.49 S_ J28.71 £CC .15466 INC 4.5496
RP 108.90 L_P -I.96 LOP _91.57 VP 37.499 G_P .91 AZP 94.t1 TAL 161.34 TAP 6.84 RCA 108.80 _PO 148.61
RE 9t.256 CL 34.96 GP -17.68 ZAL 62.91 ZIP 100.41 ETS 358,13 Z_E 154.03 £TE 222.78 ZAC 108.54 £TC 171.99
PLANE TC_ENTRIC CONIC
C3 14.730 VHL 3.838 CL_ 43.51RAL 11.67 R_C 6567.6 VEL 11.667 PTH 2.05 VHP _.872 CPA -t4.67 RAP 18.52 ECC _.2424
LNCH _HTH LN_H T_ME L-I T[I,I_ |NJ LAT |NJ LONG ]NJ RT A,_ ]NJ 4_PNTH INJ TIME PO C$T TIN INJ _ LA T JNJ ? LONG
55.47 _ 37 10 414_.C)0 -31.79 186,80 240.94 58._6 21 46 J8 3548.0 -35.68 178.81
Ig4.53 4 3 6 27831.68 -31,77 8J.68 _40.93 58.55 4 49 _ 2183.7 -35.67 73.70
55.47 L_ 37 10 4|48.0(} -3|.79 186.80 _40.94 58.56 Zl 46 1_ 3548.0 -35._8 178.81
124.53 4 3 6 2783,68 -31.77 8|.C_ 240,93 58,55 4 49 3(] ?183.7 -35.67 73.70
55.47 L_3 37 10 4148._ -31.79 186,_0 240.94 58,56 Z| 46 18 3548.0 -35.68 I78.81
124.53 4 3 6 2783.68 -31.77 81.68 240.93 58,55 4 49 3{} 2183.7 -35.67 73.70
C[FF£_NT_AL CO_h_CTIONS MID-COU_SIE [_CUTION ACCURACY OR6IT DETE_IN4TION ACCURAC_
TOE 1.2157 TRA .3739 TC3-1.5694 8AU .3383 SGT Z3J0,3 5GR 1517.2 SG3 1728.2 ST 1829.9 SR 1219.8 5S 3626,7
ROE .8026 RR_ .3697 RC3 -.6984 F_U .18619 RRT .97J7 _ .99_7 RTr ,9653 CRT .9981 CR5 -.99_9 CST -.9942
FOE 9.5212 FR_ 5.4856 FC-10.9434 8,_P 776_ SG8 _764.O R_3 .16_5 RI3 .9793 LS_ 4?37.7 HSA 177.6 SSA 6.0




L_UNCH 0ATE OEC 18 1968 FLIG04T TINE 172.00 _RRIVAL CATE JUN 8 1969
HELIC(ENTRI( CONIC 0|STANCE 470.103
RL 147.20 L_L .0(_ LCI. _5.|4 VL _7.784 G_L 3._K) AS'L 85.60 HCA _8.66 5NA 1_8.69 ECC .15526 I_C 4.3961
RP !08.92 LAP -2.J| LOP _94,73 VP 37,493 G4P |,30 AS_P 93,86 TAL 161.01 T_P 9.67 RC_ 108.7! _F'C 148.67
RE 93.644 GL 33.91GP -15.65 Z_L 62,1_ ZAP IO5.6! £TS 356.86 ?,_ 152,4! ETE 213,6! Z_C 106.18 ETC !70.72
PLANET(X_ENTRIC CONIC
C3 !4.522 VHL 3.81l 0L4 42.77 RAL |_.89 RA0 6fl67,6 VEL 11.658 PTH ?.05 VHP 2,901 0P_ -I 3.71 R_P 15.73 ECC 1.2390
LNO4 _ZMTH LN_H T]NE L-! T[NE _NJ LAT [NJ LONG _NJ RT _._ [NJ AS'NTH INJ TJNE PO CST TIN !NJ 2 LAT JNJ ? LONG
56,50 20 46 !l 4133.?0 -31,4| J85.2_ 241,60 59.33 Zl 55 5 3533.7 -35.22 177.25
123.50 4 3 50 2791.66 -31.40 8_.13 241.59 59.3_ 4 50 21 2191.7 -35.21 74.13
56.50 20 46 11 4|33.?0 -31.41 185.Z6 241.60 59.33 21 55 5 3533.7 -35.22 177.25
123.50 4 3 SO 2791.66 -31.40 82.13 241.59 59.32 4 50 21 2191.7 -35,21 74.13
56.50 20 46 Jl 4133,7'0 -31,41 18_.L°6 _41.60 59.33 2J 5_ 5 3533.7 -35.22 177.25
123.50 4 3 _ _791.66 -31,40 82.13 241.59 59.32 4 50 ZI 2191.7 -35.21 74.13
ORB!T _ETERN_N_TZON ACCURACY
ST ZJ_0.2 SR 1069.4 SS 3498.8
CRT .9993 CR$ -.9983 CST -.9954
LS_ 42_4.9 NSA 176.6 SS_ 6,6
ELI 2374.4 EL2 36.6 _LF 26.75
0IFFERENTIAL CQRR_CTION$ NIO-COURE EXECUTION ACCURACY
TOE 1.3938 TR4 .SLXD3 TC3-1.8574 8_U .3786 .%T 2744.3 _ 1325.5 ,%3 1687.9
ROE .6985 RIRA .3220 RC3 -.5948 FAU .18296 RRT .9776 _ .9886 RTF .9746
FOE 6.9998 FR_ 5._551 FC-10.9074 8,_ ° 8673 _ _047.7 R'Z3 .1316 RI3 .9805





JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691
LAUNCH CArE DEC 18 1968
H£L IO(£NTRIC CC_IC
RL 147.20 LAL .00
RP 108.93 LAP -Z.Z5
RC 96.038 GL 32.94
PLANE TOC£NTR I C CGNI(
C3 14.424 VHL 3.798
LNO_ AZMTH L_ TIME
57.39 20 54 39
122.61 4 4 53
57.39 20 54 ]9
IZZ.61 4 4 53
57.]9 20 54 39
122.61 4 4 53
FLIGHT TIME J74.00 ARRIVAL CA TE JUN 1_ 1969
CISTANCE 476.]30
L0L 86.14 VL 27.780 G4L 3.47 4ZL 65.73 HCA
LOP 297.89 VP 37.487 GAP 1.67 AZP 93.65 TAL
CP -13.93 ZAL 61.32 ZAP 110.59 £T5 355.89 ZA£
211.82 5_A 128.66 ECC .15606 INC 4.2708 Vt 30.267
16,0.63 TAP 12.45 RCA 108.58 APO 148.74 V2 B4.789
150.26 ETE 206.41 ZAC |04.10 ETC 169.77 CLP-III.24
CLA 42.14 RAL 14.08 RAC 6567.6 VEL 11.654 PTH 2.05 VHP
L-J TZ/,_ ]NJ LAT JNJ LONG INJ RT AS( INJ A2'NTH INJ TI1,_.
4122.10 -31.04 183.98 Z42.40 59.94 22 3 22
2800.25 -31.03 82.63 242.39 59,93 4 51 33
4122.10 -31.04 183.98 242.40 59.94 22 3 22
2800.25 -31.03 82.63 242.39 59.93 4 51 35
4122.10 -31.04 |83.98 242.40 59.94 22 3 22
2800.25 -31.03 82.63 242.39 59.93 4 51 33
OIVFERENTIAL CCRRECTIONS WI0-COUREwE EXECUTION ACCURACY
TOE 1.5561 TRA .6676 TC3-2.1232 BAU .4L_D3 S&T 315§.4 5_R 1139.6 S(,3 1623.5
ROE .6151 RRA .2880 RE3 -.4930 FAU .17590 RRT .9779 RRF .9824 RTF .9798
FOE 8.4258 FRA 5.5432 FC-10.557§ BSP 9693 5f_ 3361.7 1_3 .0923 RI3 .982]
BOE 1.6732 BRA .7270 B(3 2.1797 _SP -5499 ,5(,1 3354.0 S(12 2_8.1 THA 19.86
2,956 CPA -12,91 RAP 13.51ECC 1.2]74








ST 2385.1 5R 944.6 SS 3360.6
(RT .9998 CRS _.9973 (ST -.9961
LSA 4225.0 MSA 176.1 SSA 7,3
ELI 2563.5 EL2 15.4 ALF 2_.62
LAUNCH OATE 0£C 18 19(>8 FLI(_-IT TIE 176.00 ARRIVAL CATE JUN 12 1969
HELICX:ENTRIC CONIC DISTANCE 482.536
RL 147.219 LAL .00 LOL 86,14 VL 27,774 GAL 3.57 AZL 85.83 HC& 214.98 5MA 128.62 ECC .15705 INC 4.1661 Vl }0.267
RP I(38.94 LAP -2.39 LOP 301.05 VP 37.480 ;AP 2.05 A2P 93.42 TAL 160.21 TAP 15.29 RCA 108.42 AFO 148.82 V2 34.787
RC 98.436 GL 32.03 GP -12,45 ZAL 60._0 2AP 115,_O[TS 355,J4 ZA£ 147.87 ETE 200.89 ZAC 102.51ETC 169.05 CLP-115.96
PL;NET(:X:ENTRIC CONIC
C3 IA.415 VHL 3.797 OLA 41.57 RAL 15.28 RAO 6567.6 VEL 11.653 PTH 2.05 VHP 3.034 OPA -12.21 RAP 11,26 ECC 1.2372
LN_ 4214TH LNCH TD4E L-I TINE INJ LAT INJ L(_ INJ RT ASW: INJ AZMTH INJ TIM[ PC (ST TIM INJ 2 LAT ]NJ 2 LONG
58.19 21 2 49 4112.62 -]O.67 182.91 243.33 60.43 22 11 22 3512.6 -34.35 174.90
121.81 4 6 14 2809.45 -]0._ 83.|9 243.33 60.42 4 53 3 2209.5 -34.54 75.1_
58.19 21 2 49 4112.82 -30.67 182.91 _43.33 60,43 _ 11 22 3512.6 -34,35 174.90
121.81 4 6 14 2809.45 -_._ 83.19 243.33 60.42 4 53 3 2209.5 -34.34 75.18
58.19 21 2 49 4172.62 "30.67 182.91 , _43.33 60.43 22 11 22 3512.6 -34.35 174.90
121.81 4 6 14 2809,45 °30.66 83.19 E43.33 60.42 4 53 3 2209.5 -34.34 75.18
CIFFERENTIAL CORRECTIONS NIO-COUR_WE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE 1,7000 TRA .8123 TC3-2.3664 BAU .4625 _T 3334.9 _ 1015,4 SG3 1540.1 ST 2612.7 SR 839.3 SS 3207,1
RD£ .5469 RRA .2513 RE3 -.4010 FAU .16736 RRT .97_8 RRF .9734 RTF .9830 CRT .9999 CRS -.9959 CST -.9965
roe 7.8068 rRA 5.4456 rC-JO.05f6 ASP 10797 _ 3677.8 R_3 .0541 R13 ,9841 LSA 421 7.3 MSA 175.4 SSA 7.9
BO£ 1.7858 BRA .8503 8C3 2.4001 F]P -5273 ,._1 _671.1 SG2 2LP'_.I THA 15.69 ELl 2744.2 EL2 9.6 ALF 1 7.81
LAU44CH OAFf DEC 18 196H FLIGHT r[.[ IT_.OO ARRIVAL CArE JUN 14 1969
HELIOCENTRIC CONIC
RL 147.20 LAL .DO
RP 108.94 LAP -2.52
RC 100.837 GL 31.17
PLAN[TOCENTRIC CONIC
C3 14.483 VHL ].806
LNO4 AZMTH LN_H TIME
58.92 21 10 48
121.08 4 7 53
58.92 21 10 48
121.08 4 7 53
58.92 21 I0 48
121.08 4 7 53
01STAI_E 488.721
LOL 86,J4 VL 27,766 GAL 3,68 AZL _5.92 H(_ 218.14" 5_A J28.57 [CC .1 5823 IN( 4.0767 VJ 30.267
LOP 304.Z1 VP 37.472 GAP 2.42 AZP 93.21 TAL 159.74 TAP |7._8 RCA 108.22 APO 148.9J v2 34.785
GP -11.18 ZAL 59.65 ZAP 119.73 ET$ ]34.57 Z_£ 145.44 ET£ 196.67 ZAC 100._5 ETC 168.51 CLP-J_0.]6
CLA 41,07 RAL 16.48 R*C 6567.6 VEL 11.656 PTH 2.05 VHP 3.110 CPA -11,58 RAP 9.58 ECC 1.2)84
L-I TIME ]NJ LAT INJ LONG INJ RT AS( INJ AZ_4TH ]NJ TIME PC) CST TIM |NJ 2 LAT INJ 2 LONG
4104.92 -_W_.}O 182.00 244.39 60.83 22 19 13 ]504.9 -3],93 174.OG
2819,25 -30.28 83.79 244.38 60.82 4 54 _3 2219.2 -33,92 75.79
4104.92 -]0._0 I_2.00 244.39 60.83 22 19 |3 3504.9 -]5.95 174.00
2819,25 -30.28 83.79 244.38 60.82 4 54 5} 2219.2 -33.92 75.79
4104.92 -]E).}0 182.00 244.39 60.83 22 19 |] 3504.9 -33,93 174,00
2819.25 -]0.28 83.79 244._ 60.82 4 54 53 2_|9.2 -53.92 75.79
MIO-COUR_WE EXECUTION ACCURACY ORBIT OETEK_MINATIO4 ACCURACY
S_T 3883.3 SGR 893.1 563 1447.1 ST 2812.3 SR 752.6 SS 3(150.9
RRT .9650 _ .g_O5 RrF .9851 CRF .9995 CRE -.995_ CSr -.9968
,_ 3_4.7 _3 .024_ R13 ,985_ LSA 4213.4 MSA 174.8 SSA 8.5
SAI 3978.1SG2 228.5 THA 12.56 ELl 2911,2 EL2 25.6 ALF 14.97
ClrrERENTI4L CORRECTIONS
TC£ 1.8284 TRA .956] TC3-2.5798 BAU .5033
RCf .49_2 _wA ._183 RC3 -.3174 rAU .f573_
FOE 7.189(] FRA 5.3028 FC3-9.4052 8SP 11878
80E 1.8935 8RA ,9809 8C3 2.5993 FSP -4997
LAUNCH OATE CEC 18 19_1 FLIGPIT TIM£ 180.00 ARRIVAL CAT[ JUN 16 1969
HELIOCENTRIC CONIC
RL 147.2D LAL .(90
RP 108.95 LAP -2.64
RC 103.240 GL _O.34
PLANETOC£NTR]C CONIC
C3 14.621 VHL 3.824
LNC, J_ AZMTH LN_H TIME
59.6,0 21 18 44
120.40 4 9 49
59.60 21 18 44
120.40 4 9 49
59,60 21 18 44
120.40 4 9 49
DISTANCE 494.886
LOL 86.14 VL 27.757 GAL 3.81 _ZI.. 86.00 HC_ 221.30 SMA 128.50 ECC .15962 INC 3.999(] Vl }0.267
LOP 307.38 VP 37,465 GAP 2.79 AZP 93.01 TAL 159,22 TAP 20.53 RCA 107.99 APO 149.02 V2 34.784
GP -10.08 ZAL 58.77 lAP 123.86 ET$ 354.14 24£ 143.08 ETE 193.43 ZAC 99.71 ETC 168.12 (LP-1_4.46
OLA 40.60 RAL 17.72 R_0 6567.6 VEL 17.662 PTH 2.05 VHP 3.243 CPA -10.96 RAP 8.26 ECC 1.2406
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PC CST TIM INJ 2 LAT INJ 2 LONG
4098.69 -29.91 181.22 245.57 61.16 22 27 2 3498.7 -35.51 173.2]
2829.70 -_9.90 84.44 245.56 61.15 4 56 59 2229.7 -33.50 76.46
4098.69 -29.91 181.L;_ 245.57 61.16 22 27 2 3498.7 -33,51 173,23
2829.70 -29.90 84.44 245.56 61.15 4 56 59 2229.7 -33,50 76.46
4098,69 -29.91 18J,2"_ 245._7 61.16 22 27 2 3498.7 -33.51 173.23
2829.70 -29._ 84.44 245.56 61.15 4 56 59 2229.7 -33,50 76,46
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION A(CURACY
S_T 4L_,3 S_R 791.3 S_3 1350.0 ST 29_3.! _R 682.0 5S 2895.6
RRT .9507 RRF .9426 RTF .9864 CRT .9984 CRS -.9910 CST -.9969
5_ 4274,2 K_3 .0053 RI3 .9866 LSA 4209.3 MSA 174.4 S$A 9.0
S_1 4267.4 ._,2 241.5 THA 10.19 ELI _059.8 EL2 37,8 ALV 12.86
OIFrERENTIAL CORMECTIONS
TOE 1.9424 TRA 1.I000 TC3-2.7612 BAU .5418
ROE .4490 RRA .1890 RC3 -.24_ FAU ,14649
FOE 6.5913 FRA 5.1329 FC3-8.6737 8SP 12912
BO£ 1.9936 BRA I.I161 8c3 2.7719 FSP -4696
623
JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 4. 1968-69)
LAUNCH OATE orc 18 1968
H(_L rOCENTRIC CONIC
RL 147.L:_0 LAL ,_0
Re 108.9_ LAP -2.75
Re 105.643 GL 2g.52
PLAI_TOCENTRIC CCN|C
C3 14.Bj6 VHL 3.8_
LN(.H A_MTH LNCH Tll4_
60.24 21 26 42
lj9.76 4 11 57
60.24 21 26 42
I]9.76 A 11 57
60.24 2I 26 42
J19.76 4 II 57
FLIGHT TIN( 182.00 ARRIVAL OATE ION J8 1969
01STANCE 501.030
LOL 86.14 VL 27.747 GAL 3,95 AZL 86,07 H(A _24,46 SlAA 128.43 ECC .16119 INC 3.9305 Vl 50.267
LOP 310.54 VP 37.451 GJP 3.I6 AZP _Z,SJ TAL 158.67 TAP 23.13 RCA 107.13 APO 149.J4 v2 34,783
GP -9.13 ZAL 5/'.85 ZAP 127.1r_ £T$ 353.8_ ZNE 140.86 £T£ 190.93 Zk( 98.89 £TC 167.65 CLP-IZS.Z6
0LA 40.16 RAL 18._ RAO 6567.6 VI[L II.671 PTH 2.05 VHP 3.3?0 0PA -I0.36 RAP 7.27 ECC I .Z440
L-| TIE IN! ].AT IN! _ |NJ RT AS(: IN! AZNTH ZNJ TIE PO CST TIN IN! 2 LAT IN! 2 LONG
4093.99 -29.52 I80.54 246.86 61.43 22 34 55 3493.6 -35.08 172.57
2BAO.g6 -29.5I 85,I6 246.86 61.42 4 59 18 2241.0 -35.07 77.19
4093.59 -L:_.52 jSO._i,I 246.86 6i .4_ 22 34 55 3,193.6 -55.08 172.57
2840.91_ -29.51 85.I6 246.li6 61.42 4 59 18 L_41.0 -35.07 77.19
4093.59 -_.52 180.54 246,66 6|.43 22 34 55 3493.6 -33,08 172.57
2840.98 -29.51 85,16 246.86 6|.42 4 59 IB L:_AI.O -33.07 77.19
OIFFERI[NTIkL (£RR[CTIONS NID-O3LMS[ [_[CUTION ACCURACY _IT 0ETERNINATION ACCURACY
TO[ 2.04_ TR4 1.2441 T(_-2._|07 0AU .5780 SGT 4487.9 SGR /06.2 S_3 1253.I ST 3|27,6 SR 625.3 $S 2744.3
.4153 i_Rj .J630 RC3 -.1785 FAU .13546 I_RT ,e302 _ .918g RTF ._74 C.RT .9_ CRS -._73 (:ST -.9970
FOil 6.0276 FRA 4.9471 FC3-7.9103 BSP 1388| SGe 4943.4 _ -.0070 RI3 .9673 L,T_ 4204,0 lISA 174.2 SSA 9.6
BOE 2.0856 BR4 J.2547 _ 2.9162 FSP -43_? _l 45_,j _ 257.2 TIN// 8.38 ELf 3189.1 [I,.2 50.B 4LF II .27
LAUNC_ OAT[ OEC J8 1968 FLIGHT TZI_ ji_14.00 4RRIVAL OATE JUN 20 1969
I_LIOCENTRI( CCNIC 0I$TANI_[ S07.|53
RL 147._0 LAL .OO _ _16.14 VL _?,?_)_ G4L 4.|0 42_. _16;i3 _ _'_7.62 SI4A 1_._ I_(( .J6297 IN(: 3.8693 Vl 30,267
RP J08.95 LAP -Z.86 LCP 31_._ VP 37.448 GAP _I.S_ AZP _.61 T_. J_8.06 T4P 25.70 R(4 i07.44 4PO 149.27 V2 34.783
Re IO8.045 GL _.7_ GP '8,_t0 IN,. 56._ Z4P 13|.24 lETS 353.5_ 74_. 138.79 ETE 188.9_ ZAC 98.39 (:TC 167.66 ELP-13J .77
PLANE TOC[NTRIC C_NIC
(3 15.0_5 VHL 3._S OL4 3_.74 RAL _O.L_.RAO 6_67.6 V_l. 1J._4_2 PTH 2.05 WAP 3.510 0P4 -9.75 RAP 6.60 IECC | .2484
LNCH AZI, ATH LNOI TIME L-I TIN[ INJ LA7 _NJ _ ;NJ RT 4_1_ _NJ 42'NTH JNJ TIME PO CST TIN INJ 2 LATINJ 2 LONG
60.86 21 34 45 40_9.55 -_.ll I79._1 2_,27 6|.65 _ 42 54 3489.5 -32.65 17J.g9
I19.|4 4 J4 I7 _53.08 -L:_).O_ 85._ 248,L:_ 6J.64 5 I 50 _253.! -32.63 77.98
6(3,86 21 34 45 _P.5_ -Z.II !79.94 248.27 61.65 _ 42 54 _189.5 -32.6._ 171.99
J19.J4 4 14 17 2853.0_ -_._ 85._ 248._ 61.64 5 I _ _53.! -32.63 77.98
60.86 21 34 45 _9.55 -L_9.ll 179.94 _.48.27 61.65 _ 42 54 _89.5 -32,65 17l .99
Ii9.14 4 J4 l? _53.08 -29.09 BS.g_ 248._ 6|.64 5 1 _0 L=_3.! -32.63 77.98
0!IrFb'R1ENTIAL CORRECTIONS MI0-COUR_ [_CUTION ACCURACY ORBIT OETERNIN_TION ACCURACY
TOE Z.135g TR4 1.3918 T(3-3.02_4 _tU .6105 S_T 4749.9 S_R 642.4 S_3 !159.7 ST 3250.7 SR _80.8 SS 260_ .5
RO( .3900 RR4 .1_07 RC3 -.1_3 F_U .124!2 RRT ,11029 _ ,6891 RTF .9879 CRT .9539 CRS -.9827 CST -.9971
FO_ 5.5103 FR4 4.7653 FC3-7.IIB3 BSP 14729 _ 4793.Z _3 -.0!37 R!3 ._78 LSA 4_00.2 N$4 174.5 $SA 10.2
Z.J712 BR4 1.3c_9 6C.3 3.0_49 FSP -40_3 S(,! 4785.3 ._Z 274.0 TH_ 6.99 ELl 3301.6 £L2 63.0 ALF 10,07
LAUNCH DATE orc J8 |968 FLI_T TIN[ !86.0_ ARRIVAL 0ATE JUN 2_ |_69
_LI(X[NTRIC CONIC OISTAN(E 513.255
RL i47.20 LAL .0_ LOL 86.14 VL _7.72_ GAL 4,27 47L 86.19 HC4 2]0.78 5_A ]28.27 FC( .16495 INC 3.8]40 VJ _0.267
RP 108.94 LAP -2.95 LC_° _16.l!6 VP 37.440 GAP 5.90 4_'P _V_,4! TAL 157.44 TAP _8.E_ RCA 107.11 APO 149.42 V2 34.784
RC 110.446 GL 27.91 GP -7.57 7AL 59.89 7AP 1_4.53 £TS 393.41 7_ 136.90 ETE 187.4! ZAC 98.10 £TC 167.54 CLP-135.0_
PLANI_ TO_FNTR 1(: (ONIC
C3 15.430 VHL 3._28 CLA 59,33 RAL _|.6_ RAO 6567.6 V[L !1.697 PTH 2.06 VHP 3.662 0P4 -9,13 RAP 6,20 ECC J.2539
LN(J_ AZMTH LN(H TIN[ L-I T!NE IN| L&T
6] .47 21 42 56 40_6.35 -2_.M
Ji_._3 4 16 45 2866.1_ -21).6_
(11.47 21 42 _ aOe6.35 -_.68
J18._3 4 16 45 2866.12 -ZS.r._
61.47 _1 A2 _ 40_.3_ oL_.68
118.5_ 4 !6 45 _>6.IZ -28._
D JFF[RI[NT ! AL COR1RIECTIOIS
TO[ 2.2J57 TRA 1.53_ T(_3-3.10'_3 _AU .6416
RO£ .3712 _q4 .1210 RC3 -.0764 FAU .11_7
rOE 5.0278 FRA 4.5769 IRC3-6.3779 B_ !5556
_OE 2.2466 _R4 I .5443 8(3 3.1102 FSP -3768
LAUNO'I DATE DEC 18 !_)f_
INJ _ INJ RT 4_ INJ 4ZNTH INJ TIN[ _ CST TIM iNJ 2 LATINJ 2 L(_G
119.41 249,77 61.84 22 _! _ 3486.4 -32.20 171.49
_.75 249.76 61.82 5 4 31 _266.1 -32.18 78.84
! 79.4l _49.77 61.84 22 51 ;_ 3486.4 -32.20 171.49
86.75 249.76 61.81! 5 4 31 _.I -32.18 78.84
179.4J 249,77 61.84 22 51 2 3486.4 -32.20 171.49
_.75 249.76 61.82 5 4 31 _266.1 -32.18 78.84
NI0-_{_ECUTION ACCURACY CK_IT 0£TERNIN_TICN ACCURACY
_T 4_4.1 _ 5g0.6 SG3 1070.1 ST 3348.0 SR 54_.7 SS 2461.2
RRT .Si_3 _ .8535 RTT" .9882 C_T .9904 CRS -.9772 CST -.997!
_l_.O R_3 -.0!?? R!3 ._l LSA 4187.3 MS_ 175.0 SSA 10.7
_! 3010.6 S_ ZgO.3 TH4 5.90 ELI 3391.3 EL! 74.5 ALF 9,17
FLi_7 TIN[ |_18.00 AR'_!VAL OAT£ JUN 24 1969
H(L!CI_ENTRIC CONIC O|_'_MC_ 519.3_4
RL 147.L_0 LAL o00 LOL B6.14 VL 27.?09 GAL 4.49 4ZL #6.24 H_ 233.94 _ 1_.17 ECC .16713 IN(: 3.7634 Vl _O.267
RP 10_.94 LAP -3.04
RC 112.844 GL 27.1l
PLANE TC_ENTRIC CONIC
(3 1_.832 V_. 3.979
LN_ A;_,ITH LN(H TIN[ L-I TIN[ INJ LAT
62.08 _1 51 15 a083._ -ZS.ZZ
117.92 A I_ ZO _,l! -ZB.2J
62.0_ 21 51 15 4083._ -_B.E2
117.92 4 !9 _0 _.11 -_.Zl
62.08 21 51 15 _383._ -_.L_Z
JJT.9_ 4 19 ZO L_0.11 -_11.21
O [Ff'I[_I[NT I4k CCI_IEC T JCI_
ROE .35_l _A .1042 Re3 -.0_ V_ .10375
rOE A.5882 veA 4._ rC5-5.6735 _ 163!9
_)r 2.3146 _RA 1.694_ 6C3 3.1_.6 r_ -3489
LOP 320.03 VP 37.431 G&P 4._ ATP _.L_ TAiL |_,77 TAP 30.7?. RCA 106.75 APO 149.59 V2 34.786
GP -6.94 ZAL 54.89 ZAP 137._i8 IrT$ $53,87 ZAl[ |35.|8 [T£ 1_.16 7AC 98.09 ETC 167.47 CLP-J38.05
OLA _.94 R_. L_._H) R_O 6_67.6 _L l!.TlA PTH 2,06 VHP 5.825 OPA -8.50 RAP 6.07 ECC _.2605
|NJ _ |NJ RT A_( IN| 4ZNTH IN| TIN[ PO (ST TIN !NJ 2 LAT _NJ _ LONG
J78.93 2_1.37 6l._ _2 59 19 3484,0 -31.73 171,0_
87.69 _51.37 61.97 5 I' _0 _O.J -31.72 79.76
1711.99 251.37 61.98 L_ 59 19 3484.0 -31.73 171.04
67.65 291.37 61.97 5 7 20 _:].1 -31.72 79.76
171t.93 Z51,37 61._8 22 59 19 3484,0 -31.73 171.04
87.65 J_J ._7 61 ._7 5 7 20 L_80.1 -31.72 79.76
NIO-COUR_ [)I:CUTION ACCURACY OR1BIT OETERNINATION ACCURACY
_T S19_.1 _ 991.4 _63 966.1 ST 34_5.0 _R 51_.9 SS 2327.9
RRT .6305 _r .8128 RTT" .9884 (.RT .9860 CRS -.9707 CST -.997!
_d_ 52_4.3 R_3 -.0l_ RJ3 ._83 LSA 4169.9 MSA 175.9 554 |I.Z
_! 5215.3 _ 305._ TH4 5.06 ELI 5463.0 £L2 85.4 ALF 8.50
6EA
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH DATE o[rc 18 1_8 fLIGHT TIME 190.[_ ARRIVAL DATE JUN 26 1969
HEL|OC[NTRIC CCHI[ 01STANCE 525.392
RL 147.90 LAL .DO LCt. 86.14 VL 27.694 GAL 4.65 AZL 86.28 H_A 237.11 SMA 128.07 EC¢ .i6954 INC ].7168 VI 30.267
RP 108.93 L_P -3.I2 LCP 323.|9 VP 37.412 GAP 4.64 AZP 92.02 TAL 156.07 TAP 33.18 RCA |06.36 APO 149.76 V2 54.789
RE 115.239 GL 26.]O GP -6.59 ZAL 55.78 2AP 140.41 [T5 555.17 2AE 133.63 ETE 185.16 ZAC 98.31ETC 167.44 ELP-J4D.84
PLANET(X:ENTRIC CONIC
C3 16.3(]4 VHL 4.038 0LA 38.§4 RAL 24.59 RAO 6567.7 VEL II.734 PTH 2.07 VHP 5.997 0PA -7.85 RAP 6.17 ECC 1.2683
LNCH AZMTH LNCH TIN[ L-I TIE INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIE PO CST TIM INJ 2 LAT INJ 2 LONG
62.69 2! 59 45 4082.24 -27.7_ 178.50 2_J.07 62,1J 23 ? 47 3482,2 -31.24 170.65
117.51 4 21 59 2895.23 -27.74 88.62 253.06 62.09 5 10 14 2295.2 -31.23 B0.77
62.69 21 59 45 4082.24 -27.75 178.50 253.07 62.11 23 ? 47 3482.2 -31.24 170.65
117.31 4 21 59 2895.23 -27.74 88.62 253.06 62.09 5 |O 14 2295.2 -31.23 80.77
62.69 21 59 45 4062.24 -27.75 178.50 253.07 62.11 23 7 47 3482.2 -31.24 170.65
JJ7.3J 4 21 59 2B95.23 -27.74 88.62 253.06 62.09 5 JO 14 2295.2 -3J.23 80.77
DIFFERIENTIAL CORRECTION5 MI0-COURS( EXlECUTICN ACCURkCY CReIT 0ETERNINAT|ON ACO._ACV
TO( 2.3502 TRA 1.8465 TC3-3.1_I BAU .6966 5_T 5365.6 ._ 52"_.6 Sty5 gO8.3 ST 3483.9 SR 498.9 SS 2202.0
ROE .3499 RRA .0899 RC3 -.0082 r*U .09446 RRT .7885 RRF" .7698 RIT .9884 CRT .9809 CR5 -.9634 CST -.9971
FO( 4.1903 FRA 4.2251 FC3-5.0157 BSP 17010 S(_ 5410.9 R23 -.02_) R13 .9883 LSA 4147.7 NSA 177.4 $SA 11.6
BO( 2.3761 8RA 1.8487 6C_ 3.J9_1FSP -3LP'ZB SGI 5401.4 _2 3_.5 THA 4.39 ELl 3518.1 EL2 96.0 ALF 8.00
LAUNCH DATE OEC 18 1968 FLIGHT TINE 192.00 ARRIVAL 0ATE JUN 28 1969
HELIOCENTRIC CCNIC
RL 147.20 LAL .OO LOL 86.14 VL
RP 108.92 LAP -3.19 LOP 326.36 VP
RC 117.630 GL 25.49 GP -5.90 Z/_.
PLAMETO(ENTRZC CCNJC
C3 26.85l VHt, 4.105 DLA 36.14 RAL
LNO, t A2"NTH LNCH T|t4E L-I T|NE |NJ LAT
63.30 22 8 27 40_1.11 -27.2_
116.70 4 24 _J 291|,48 -27.24
63.30 22 8 27 4081,JJ -27.25
116.70 4 24 3_ 2911,48 -27.24
63.30 22 8 17 4081.11 -27.25
118.70 4 24 )9 1911.48 "Z?.Z4
0IrFEI_NTIAL CC_CT|ONS
r0_ 2.4|D3 TRA 2.0110 TC3-3.1925 _ .719'Z
ROE .3460 _ .0783 RC3 .0163 FAU .09945
rOE 3.8381 FRA 4.0"i'_7 FC3-4.3gOl B_P 17571
BOlE 2.4_0 8RA 8.O1_9 B¢3 3.J_'_ FSP oL_368
OIST_NC£ 531.426
27.678 G_L 4.B7 &2'L B6.33 PICA 240.27 SN_ 127.96 ECC .17217 IN(: 3.6733 Vl 30.267
37.414 GAP 9.02 A2'P 91,82 TAL 155.33 TAP 35._O RCA 105.95 APO 149.99 v2 34.792
52.68 ZAP J43.04 (T$ _5_.0_ 2N[ 132.23 ET£ 184._4 ZAC 98.74 ETC 167.44 CLP-145.45
25.B1 RAO 6_67.7 _L 11.157 PTH 2.08 VHP 4.179 0PA -7.11 RAP 6.47 (CC |.2773
]NJ LO_ |NJ RT A._ ;NJ A2'I4TH [NJ T|N[ PO C$T TIM INJ 2 LAT |NJ 2 LONG
178,1f _4,85 62._0 2_ 16 28 3481.1 -_0.7_ 170.29
89.67 Z54,85 62.19 5 13 11 2311.5 -30,73 81.85
JTB.JJ _34.85 6_,L=O _3 J6 28 348J.1 -_0,73 J7D,29
89.67 254.85 62.19 5 13 11 2311.5 -_0.75 81.85
178.11 254.85 62.20 23 16 28 3481.1 -30.75 170.29
89.67 E54.85 62.19 5 13 11 2311,5 -_0.15 _I.85
N|D-COUR_I[ £_CUTZO'4 ACC'URACV ORBIT 0(rERNII_TION _CCOR*CY
_T _6J.0 _ _.7 S_3 837.4 ST 5531.4 SR 484.8 $5 2"087.0
• RT .74_9 _ ,7_7Z R1T ._883 CRT .9752 CRS -.9556 CST -.9971
St,8 5583.7 RZ) -,0191 R13 .9882 LSA 4126.6 NSA 179.4 SSA 12.0
_l_J _?_._ _1_ _4.| THA 3.e? £LI 3562.9 EL2 106.4 ALr 7.65
'L,tUNCH Odrr 0_.(. 18 1_68 ftLIGI,17 TINE 194.00 ARRIVAL CAT£ JUN 30 1969
HELIOCENTRIC CONIC
RL 147.90 LAL .00
RP 108.91 LAP -3.25
R( 190.DJ_ _L Z4._N_
PLAN[TC_(NTRIC CONIC
C_ 17.479 _ 4.181
LNCH _ZNTH LKH T|M[
63.95 _ 17 21
1J6.07 4 27 17
63.93 Z2 17 _1
116.O7 4 27 17
63.93 2"Z 17 El
116.07 4 27 17
DISTANCE 537.435
L_ 86.14 VL 27.661 G_L 5.10 *ZL 86.37 Y._._ 243.43 S_ 127.85 ECC .17505 INC 5.6325 Vl 30.267
LOP 529.93 VP 31.405 GAP 5.41 AZP 91.63 TAL 194.57 TAP _8.00 RCA 105.47 _PO 150.22 'V2 54.796
GP -5.47 7AL _1._ ZAP 145.49 ET$ ]53.01 _AE 1_0.97 ElE 183.68 ZAC 99.35 £7C J67._6 CLP-_45.88
CL* 57.74 RAL 27.26 RA0 6567.7 V(L IJ.?B4 PTH 2.08 VHP 4.370 OPA -6.48 RAP 6.96 ECC 1.2877
L-] TIME |NJ LAT INJ _ INJ RT AS_ |NJ ATNTH INJ TIM_ PC) CST TIN INJ 2 LAT ]NJ 2 LONG
40_O.44 -26.72 177.74 256.71 62.28 23 25 22 3460.4 -_0.20 169.96
2929.03 -16.71 90.80 236._1 62._7 5 16 6 2329.0 -_0.J9 _3.02
40_O.44 -L_.72 177.74 256.11 62.28 23 25 LP_ 34_O.4 -_0.20 169.96
2929.03 -L_.?I 90.8(] Z36.71 62._7 5 16 6 2329.0 -50.19 85.02
4080.44 -26.72 177,74 ES6.71 62.28 23 25 22 3480.4 -_0.20 169,96
2929.03 -2tS.7! 90._O _56.71 62.27 5 16 6 2329.0 -_0.19 85.02
OR_ZT DETERMINATION ACCURACY
ST 3558.5 SR 474.6 $S 1974.6
CRT .9689 CRS -.9472 C$T -.9970
LSA 4093.2 _$A I81.8 SS_ 12.4
ELl 3588.] £L2 116.5 ALF 7.37
0IFFEI_[NTIAL C_CT[_
rOE 2.4609 TRA 2.1781 rC3-3.173_ _ .7417
_E .3454 _ .Ot_ RC3 ,0_42 F_U .07757
FOE 3.51_0 YRA 3._37 F¢3-3.842_ B_P |8|_
BO( 2.4850 _ 2.179"_ Be3 3.1740 rSP -2749
'LAUNCH OATE DEC 18 19_8
NIO-C._.MS£ E)_CUTION _CCORACv
_T 571_S.S _ 4_o¢ _3 771.5
.'t046 Mr ._59 R_ ._1
S4I 57_S.9 _ 346.2 _ 3,46
FLIGHT TIN[ l_,00 ARRIVAL _TE JUL Z 1969
k4ELJOCENTRJ( CCNIC
R1,. 147._ LAL ,00
RP 10_olS9 LAP -3,30
RC 122.394 Gt.. 23.86
PLAN[ T(XENTRI C CCNIC
C3 18.194 _ 4.Z_3
LNO_ A_MTH Liq_4 TIME
64.57 22 2(5
11_.43 4 _ 50
_.S7 2'2 26 29
115.43 4 Z9
64.57 22 Z6 29
115.43 4 _
D|$T_£E 54_1.418
LOt, _.14 Vt.. Z7.644 GAL 5.3S _2'L 66.41 PICA 246.59
332,70 VP 37._ GAP 5.80 A2'P 91.43 TN. |_3.77 TAP
GP -5.09 Z_. _0.40 2AP 147.'_9 (T$ 35_._4 ZA_ 129.83 (TE
127.73 (CC .17815 INC 3.5959 vl _0.267
40.36 RCk 104.97 APO 150.48 v2 34.800
183.13 Z*C 100.12 ETC 167.50 CLP-148.15
Ol._ 37.34 _ 18.71 R_ 6567.7 VI[L lJ.BJ4 PTH Z.09 V_P 4.57J DPA -5.77 RAP 7.62 ECC J.2994
L-I TIN[ INJ LAT INJ _ ]NJ RT A_ INJ AZI4TH |NJ TIME PO CST TIM INJ 2 LAT INJ _ LONG
4080.16 -2_.16 IT t._) _f,8._ 52.35 23 34 29 3480.2 -29.6_ 169.66
Z947._8 -'_.15 _.OE Z_8.6_ 6E.34 _ 18 _8 7348.0 -29.65 84.26
40_10.|8 -_.16 J'r}'._ Z_8._M_ 62,35 23 34 29 3480.2 -29.64 169.66
2947.98 -Z$.15 _.0_ 2_8.65 62.34 5 18 58 2348.0 -29.63 84.28
4080.18 -L_.16 177,H 2M,_4_ 67.35 23 34 29 3480.2 -79.64 169.66
2947.9_ °L_.I_ 9_.02 7_,6_ 6_._4 5 18 58 2348,0 -29.63 84.28
C_fT DETERNIN,tTION _CCUR_CY
ST _573.3 SR 468,1SS 1869.9
CRT .9623 CRS -.9386 CST -.9970
LS_ 4055.9 HSA J84.8 SSA 1_.6
ELI _O1.6 (L_ 126.4 ALF 7.19
DIFFERENTIAL CORR_CTICN_
TO(: 2._O69 TRA 2.3529 TC3-3.132_) _ .7_.1
ROE .3477 RRA ._ RC3 .0473 FAU _O'l'O_j
r0E 3.2218 FRA 3.7875 rC3-3.3445 BSP 18704
2.5_09 _RA 2.3537 Be3 3.133Z FSP -2_44
NID--CDJRJI{ EXECUTION ACCUR4CY
_T 36_5.3 _R 479.9 _k;3 711.5
,r_4S7 _F .6481 R1r .9879
SG_ _875,| 1_3 -,01_ R13 .9_79
S_| 5864.2 _ 357.2 THA 3.14
625
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH DATE 0£C 18 1968
P_L I(X:ENTRIC CONIC
RL 147.20 LAL .00
RP I08.BB LAP -3.34
RC 124.766 GL 23.03
PLAN_ TOCENTRI C CONIC
C3 19.005 VHL 4.359
LNO_ AZNT_ LNCH TIN[
65.23 22 35 5O
114.77 4 32 17
65.23 22 35 50
114.77 4 32 17
65.23 LP'Z 35 50
114.77 4 32 17
FLIGHT TINE 198.00 ARRIVAl. CATIr JUL 4 1969
OI STANC{ 549.375
LOL 86.14 VL 27.626 GJL 5.62 AZL 86,44 PlEA 249.76 SMA 127.61 ECC .18153 I_: 3.5571 Vl 30.267
LOP 333.87 VP 37.388 GAP 6.20 AZP 9l .23 TAL |32.93 TAP 42.71 RE! 104.44 APO 150.77 V2 34.805
GP -4.76 ZAL 49.23 ZAP 149.94 ET$ 352.86 ZNE 128.8J EYE 182.67 ZAC 10! .04 ET( 167.54 CLP-150.28
OLA 36.93 RAL 30.L_ RA0 6567.8 VEL 11.848 PTH 2.10 VHP 4.780 0PA -5.03 RAP 8.42 ECC 1.3|28
L-I TIN[ IN! LAT IN! LOM0 IN! RT A_ IN! AZMTH |NJ TIME PO C$T TIN |NJ Z LAT IN! 2 LONG
4080.28 -25.58 177.06 260.67 62.40 23 43 50 3480.3 -29.06 169.37
29_.34 -23.56 93.33 260.66 62.39 5 21 43 2368.3 -29.05 85.64
4080.26 -25.58 177.O6 260.67 62.40 23 43 50 3480.3 -29.06 169.37
2968.34 -25.56 93.33 260.66 62.39 5 21 45 236_.3 -29.05 85,64
4080,28 -25o58 177.O6 260.67 62.40 _3 4_ _ 3480.3 -29.06 169.37
2968.34 -25.56 93.33 2_O.66 62.39 5 21 45 2368.3 -29.05 85.64
OIFIrEA_ENTIAL _CTIONS NI0-COL_S/E E]¢ECUTION ACCURACY CRSIT 0ETEAMINATZON ACCURAC_
70t[ 2.3491 TRA _.3365 7C3-3.0711 eAU .7804 SG7 5982.1 S_R 474.7 SG3 636.8 ST 3577.1 SR 464.2 SS 1772.1
ROE .3526 RRA .0551 RC3 .0563 F_J .06_54 _T .63_5_ .6165 RTF ,9876 CRT .9354 CRS -.9299 CST -.9970
FOr. 2.9605 FRA 3.6637 FC3-2.8943 BSP 19189 .%6 r_O0.9 R23 -.0148 R13 .9876 LSA 4014.5 NS_ 188.2 SSA J2.9
80( 2.5734 BRA 2.5371 BC3 3.O716 FSP -2354 SG! 5989.7 _ 366.9 _ 2.89 ELI 3604.5 EL2 136.1 ALF 7.08
LAUNCH OAT[ O£C 18 J_
HEL IC_£NTRIC CCNIC
FLIGHT T|NIE 2110.00 ARRIVAL DATE JUL 6 1969
OI$TtU_E 55_.303
RL 147.20 I._L .00 U3L 86,14 VL 27.607 GAL 5.91 AZL 86.46
RP IO8.86 LAP -3.37 I.CP 339.04 VP 37.379 GAP 6.6| J?P 9!.04 TAL
RC 127,128 GL LP2.21 GP -4.46 ZAL 48.04 ZAP JS1.96 ET$ 35Z.77 ZAE
PLANET_ENTR! C CONIC
C3 19.9'22 VHL 4.463 0LA 36,51 RAL 31,69 R_O 6_67.8 VEL !1.887 PTH
AZNTH LNCH T|NE L-I TIME _NJ L_7 ZNJ L_NG JNJ RT A_ |NJ
65._'Z _ 45 24 ,1080.'_ -24._ 176.74 Z62.74
114.O# 4 34 34 L_J_O.24 -24.95 94.74 L_..74
65.92 L=_ 43 24 4080.70 -24,96 176,74 262.74
114.08 4 34 34 2990.24 -24.95 94.74 L_.74
65.92 22 45 24 4080,70 -24.96 176.74 Z6_.74
114,08 4 _4 34 2_¢J0._4 -24,9_ _4.74 _.74
DIFFERENTIAL CORRECTIONS NlO-_ E_CUTION
rOE 2.5_75 TR_ 2.7292 TC$-2.;KJI6 B_ .7970 S_T _O96.3
RD£ .35_N_ RRA .0513 R_3 .0618 FAU .05737 RRT ._056 RM; .5899
FOE 2.T_49 F'RA 3.5505 FC3-2,4_Y_9 _ l_l_ _ 61J4.6 R_3 -.0129
80_ 2.6124 _RA 2.7297 _3 2.99'_Z /r_p -ZJ_ S_I 6J03.0 _ 375.3
232._vZ S_4A !27.48 ECC .18518 INC 3.5218 vJ _O.267
!32.10 TAP 45.03 RCA 103.87 APO 151.09 V2 34.611
1_7.89 ETE 1B2.30 ZAC 102.09 ETC 167.58 CLP-|52.29
2.!1WiP 4._F)_ CPA -4.28 RAP 9.34 ECC J.3279
AZNTH IN! TINE PO CST TIN IN! 2 LAT IN! 2 LONG
62.44 23 53 24 3480.7 -28.44 169.09
6_.43 5 24 25 2390.2 -28.43 87.09
62.44 23 53 24 3480.7 -2B.44 169.09
62.43 5 Z4 23 2390.2 -28.43 87.09
62.44 23 33 24 34110.7 -2B.44 169.09
62.43 5 24 25 2390.2 -28.43 87.09
ACCURACY ORBIT DETERMINATION ACCURAC_
606.9 ST 3570.5 SR 462.3 $S 1680.4
R1T .9873 CRT .9483 CRS -.9210 CST -.9970
R!3 .987_ LSA 3968.5 NSA 192.0 SS_ 13.0
THA 2.70 ELI 3597.4 EL2 145.6 ALF 7.Ol
_,u_c, 0,7E oEc IS _968 fLIGHT TIN[ 202.00 ARRIVAL 0_TE JUL 8 1969
HI[LI_ENTRIC CONIC 01STANCE 561.201
RL 147._0 LAL .EX3 LOL 86.14 VL 27.388 G4L 6.23 4ZL 86.31H(J 256.09 SMA 127.35 ECC o|8914
RP J08.64 L_P -3.39 LOP 342.21 VP 37.371 GAP 7.03 AZP 9_._4 TAL 151.24 TAP 47.33 RC_ 103.26
RC 129.481 GL 21.37 GP -4.19 7AL 46.84 ZAP J53.87 ETS 352.67 Z_E 127.07 ETE 181.99 ZAC 103.26
PLAN[TOCENTRIC CONIC
C3 £'0.957 VHL 4.578 OLA 36.08 RAL 33.17 RAO 6567.9 V_L 11.931PTH 2.12 W_P 5.229 OP_
LNCH _2'MTH LNCH TIN[ L-I TIN[ |NJ L.AT IN! LONG IN! RT ASC IN! AZI4TH IN! TIN[
66.63 22 55 11 4081.40 -24.31 176.42 Z64.BB 62.47 24 3 12
113.37 4 36 40 3013.74 -24._0 9_._ 264.88 62.46 5 26 54
66.63 22 53 11 40_1.40 -24.3J 176.42 _64,86 62.47 24 3 J2
113.37 4 36 40 3013.74 -24.30 96._5 _64.B8 62.46 5 26 54
66.63 22 53 11 4081.40 -24.31 176.42 264.68 62.47 24 3 12
113.37 4 _ 40 5013.74 -24.30 _.,_ Z64.B8 62.46 3 26 54
OIFFERIENTIAL CORRECTIONS M|O-C.OURS[ [_CUTION ACCURACY
TOE 2.6259 TRA 2.9357 7C3-2.BGO3 B_J ,81013 SGT 6202.8 SGR 471.5 SG3 562.0
ROE .3687 RRA ,0494 aC3 ,0647 FkU ,05148 RRT ,_iSM _1 r ,5696 RTI r ,9869
rOE 2.3176 rR4 3.4325 rC3-2.1267 BSP 19968 S_ 6_20.7 R_3 -.0105 R13 .9869
BO£ 2.6516 8R_ 2.9361BC3 2.8912 FSP -_)14 SGI 62139.0 S_Z 382.5 THA 2.55
INC 3.4876 VI 30.267
APO 151.43 V2 34.818
ETC 167.62 CLP-154.19
-3.52 RAP ]0.39 ECC J.3449








ST 3539,2 SR 462,1 $S 1597,6
CRT ,9412 CR$ -,9124 CST -,9970
L_A 3923,6 H_A J96.1 SSA |3.2
ELI 3585.7 EL2 155.0 ALF 6.98
LAt.W.H OATE DEC 18 1968 FLIGHT TIN[ 204.0D ARRIVAL DATE JUL J0 J969
N[LIOCENTRIC CONIC
RL 147._ LAL .00
RP 108.82 LAP -3.39
RE J31.823 GL ZO.54
PLANE TOC_NTR IC CONIC
C3 22.123 V_. 4.7D3
LNC.H _2'NTH LNIC_ Till[
67.38 233 13
112,62 4 38
67.38 23 5 13
112.62 4 38 29
67.38 23 3 13
112.62 4 38 29
0ISTM_J_ 567.064
LOL 66.J4 VL 27.568 G_L 6.56 AZL _6.55 HCf
LCP 345.38 VP 37.363 GAP 7.46 AZP gO.64 TAL
GP -3.96 ZAL 45.63 ZAP J55._ ETS 352.53 ZA£
259.26 _AA 127.21 ICe .19342
150.35 TkP 49.61RCA 102.61
J26.32 ETE 181.73 ZAC 104,53
OLaf 33.65 RAL 34.6_ RAO 6_7.9 _I[L 1J.979 PTH 2.!4 VHP 3.469 OPA -2.73
L-| TINE IN! I._T |NJ LONG IN! RT AS(: IN! A214TH |NJ TIN[ PO CST TIM
4082.J8 -23.63 176,J0 L:_7.08 62.50 24 13 15 3482.2
5039.07 -23.6_ 97.89 _67.07 62.49 5 29 9 2439,1
4082.|6 -23.63 176.!0 2t37.08 62.50 24 13 13 3482.2
5039.07 -23.62 97.89 _7.07 62.49 5 29 9 2439.1
4082.18 -23.63 176.!O 267.08 62.50 24 13 15 3482.2
50_9.07 -23.62 97.89 _7,07 62.49 3 29 9 2439.1
INC 3.4543 Vl 30,267
APO 151.62 v2 34,825
ETC 167.65 CLP-155.99
01rFE_NTIAL CORR(CTZONS
TO_ 2,658! TRA 3.1493 TC3-2.78_4 BkU .8232
ROE...3792 _A .0480 R¢3 .0649 F_J .04631
FOE 2.3261FRA 3.35_9 FC3-1,8122 _ 20356
BO£ 2,6850 BRA 3.1497 BC3 2,7832 FSP -1871
MI0-C_JI_ E_ECUTION ACCURACY
_T 6294.7 SGR 47J.7 SG3 520.5
RRT .5667 /_F ,5542 RTF .9_65
SG_ 6312.4 R_3 -.0086 R!3 .9865
_I 6300.4 $&2 31_.3 THA 2.44
RAP 11.53 [CO 1.364!








ST 3335,J SR 462.5 $5 J517.4
CRT .9339 CRS -.9037 CST -.9970
LSA 3869.5 NSA 200.6 55_ I3.2
ELl 3561.4 EL2 164.1 4LF 6.98
626
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUN(H DATE DE( 18 1_8 FLI_fT TIME Z06.00 ARR|VAL DATE JUL ]Z 1969
HELIOCENTRIC CONIC DISTAN(:E 572,89_Z
RL 147.20 LAL .00 LOi. 86.14 VL 27.§47 GAL 6.92 AZL 86.58 HCA 262.43 5#44 ]27.08 [CC .19804 INC 3.4217 VJ 30.267
RP 108.79 LAP -3.39 LOP 348.56 VP 37.555 GAP ?.90 AZP 90.45 TAL 149.45 TAP 51.88 RCA |01,9| APO 152.24 V2 34.833
RC 134.153 GL 19.70 GP -3.74 ZAL 44.41ZAP 157.40 ETS 352.3? ZAIE 125.64 ETE 181.51ZAC 105.89 ETC 167.68 (LP-157.?O
PLANETOCENTRI( CONZC
C3 Z).436 VHL 4,841DLA ]5,L_ RAL 36.14 RAD 6568.0 V[L 12.014 PTH Z.15 VHP 5.720 0PA -1.94 RAP t2.77 ECC J.3857
LN(PI AZNTH LNCH TXNE L-] TJNE JNJ I.AT ]NJ LON6 INJ RT ASC ]NJ ATNTH |NJ TINE PO (ST TIN JNJ 2 LAT JNJ 2 LONG
68.15 23 15 30 4083.09 -22.92 |75.77 269.3] 62.5Z 24 23 33 ]483.1 -26,41 168.26
111.85 4 40 1 X)66.21 -_.91 99.64 269.3E 62.51 5 3! 8 2466.2 -26.40 92.14
68.15 23 15 30 4083.09 -22.92 175.Tr 269.33 62.52 24 23 33 ]483.1 -26,41 168.26
Ill.B] 4 40 1 _O66.ZI -22.91 99.64 269.32 62.51 5 31 8 2466,2 -26.40 92,14
68.15 23 15 30 4083.O9 -22.92 175.77 269.33 62.52 24 23 35 3483.1 -26.4J 168.26
!11.65 4 40 1 _O66.Z1 -22.91 99.64 L_9.32 62.51 5 31 8 2466.2 -26.40 92.14
D]FF[RENTIAL C.CRRECTI(_,_ NI0-_UR_ EXECUTION ACCURACY OROIT O£T_RNIN, ITZON ACCURACY
TOE 2.6885 TRA ].]7_8 TC3-2,_19 BALI .8343 _T 6377.? S_ 472.6 SG3 482.7 ST 3504,6 SR 46].4 SS 144].2
ROE .3911 RRA .0504 RE3 .0633 FAU .04154 _T .554? _ .5436 RTF ,9861 CRT .9266 CR$ -.8950 CST -.9970
FOE 2.1540 FRA 3.2754 FC3-1_5_13 BSP 20_0 S_ 6395.2 R23 -.0065 213 .9861 L_ 3812.8 NSA 205.3 SSA 13.2
6OE 2.7168 8RA ].3762 _3 2.6627 FSP -1739 SGI 63b].| S_ _J_.9 TIM 2,36 ELl ]530.9 EL2 173.0 ALr 7.00
LAUNCH DATE DEC 18 1968 FLI_iT TINE Z08.00 ARRIVAL DATE JUL J4 1969
PIELI(XENTR|C CONIC
RL 147.2_ LAL .00
RP 108,77 LAP -3.36
RC 136.471 6L 18.87
PLAN[TC(ENTRIC CONIC
C3 24.916 VHL 4.992
CNCHAZ_4TH LNCH TINE
68.97 23 26 J
111.03 4 41 12
68.97 23 Z6 1
111.03 4 41 12
68.97 23 26 1
111.O3 4 41 J2
0IST_E 5?8.679
LCL 86.14 VL 27.]27 GAL 7.30 AZL 86.61
LOP 351.7] VP 37._49 GAP 8.37 AZP gO.L_ T/_.
GP -3.55 ZAL 43.19 ZAP 159.05 £T$ 352.l? ZAI[
265.6_ SNA 126.94 EC( .L_304 IN(: 5.3896 Vl ]0.26?
148.54 T_P 54.14 R[A 101.16 APO 152.71 v2 34.841
125.02 ETE 181.34 ZAC 107.54 ETC 167.70 CLP-159.34
0LA 34.75 RAL 37.61R_O 6568.0 VEL 12.095 PTH 2.16 VHP 5.984 0PA -1.13 RAP 14.09
L-_ fiNE INJ LAr INJ LONG INJ Rr ASC _NJ A_rH _NJ r[f4_ PO CSF rim [NJ _ LAF
408].99 -L>Z.IB J75.42 271.63 62,54 Z4 34 5 3484.0 -25.68
3095.32 og_.17 101.52 271,6_ _2.53 5 ]2 48 2495.] -25,66
4083,99 -L>2.JB 175,42 27J.63 62.54 24 34 5 3484,0 -25,68
3095.32 -_Z.|7 101.52 27J.62 62.5] 5 32 48 2495.5 -25.66
4083.99 -22.18 175.42 271.6] 62.54 24 34 5 ]484.0 -25.68
3095.32 -22.17 101.52 271.62 62.53 5 32 48 2495.] -25.66
OIFFERIENT|AL _CTZOM$
TOE Z.716_ TRA 3.6152 TC]-E.531J BAU .8434
ROE .404_ RRA .0535 RE3 .0_03 F_U .03712
FD£ J.99B6 FRA 3._00J FC3-I,2_99 g£_ 210'71
2.7468 _A ].6156 8C3 2,5318 FSP -1618
NI0-O]URS[ EXECUTION ACCURACY
56T 6451.0 SGR 4?3.8 S_] 448.2
RRT .5471 RRF .5375 RTF .9857
,S_ 6468.4 223 o,004_ RJ3 .9857










ST 3468.0 SR 464.5 S] 1574.0
CRT .9192 CRS -.8865 CST -.9970
LSA ]733.1MSA 2JO,J $$_ J3.2
ELI ]494,2 EL2 181.5 ALF 7,04
HIEL|OCENTRIC CONIC
RL 147.20 LAL .00 LOL 66.14 VL
RP 108.74 LAP -3.36 LOP 354.91 VP
RE 138.77_ GL 18.04 6P -3.]8 ZAL
PLAN_TO(ENTR|_ CONIC
C3 26.584 VHt. §.1_6 OLA 34.28 RAL
LN(_ AZMTH LNCH TINE L-I TIN[ ZNJ LAT
69._2 23 36 49 4084.BO -21.41
lie. Is 4 4I 39 3J26,55 -21.39
69.82 23 3_ 49 4084,80 -21.41
I1O.lB 4 41 S9 3126.55 °21.39
69.82 Z] 36 49 4084,80 °21.41
110.18 4 41 59 3126,53 °21.39
OIFFERt[NTIAL CORRIECTIO_L_
TOE 2.7483 TR_ 3.87_0 TC3-2,3663 _AU .8483
RDE ,4184 R_rA ,O_5 RC3 .OSr_ F;_) ,D.,_2B9
FOE 1.8621 FRA 3.1364 FC3ol .07108 _SP 21214
_OE 2.7800 l_qA 3.8735 _3 2.38?0 FSP -1498
DISTANCE 584.423
27.503 GAL 7.72 AZL 86,64 H(A 268.77 SNA 126.80 ECC .20845 INC 3.3577 VJ 30.267
]7.]41 GAP 8.85 AZP gO.0? TAL 147.62 TAP 36.]9 RCA 100.37 APO 153.23 v2 34.850
41.98 ZAP 180.62 ETS 351.91ZAE 124.46 ETE 181.19 ZAC 108.85 ETC 167.70 CLP-160.90
39.06 RAO 6568.1 VEL 12.164 PTH Z.18 VHP 6.261 OPJ -.]2 RAP 15.47 ECC 1.4375
_NJ LONG ]NJ RT A_ |NJ A214TH ]NJ T|I4_ PC) EST TIN ZNJ 2 LAT |NJ 2 L(_G
175.05 273.97 62.56 24 44 54 ]484.8 -24.91 167.65
103,54 273.96 62.55 5 ]4 ] 2526,5 -24,90 96,1]
175.05 273.97 62,56 24 44 54 ]484.8 -24.91 167.65
103.54 273.96 62.55 5 34 5 2526.5 -24.90 96.13
175,05 27].97 62.56 24 44 54 ]484.8 -24,9l J67.65
103.54 273,9_ 62.55 5 ]4 5 2526.5 -24.90 _.13
NI0-CCUR:T4E EXECUTION _CCUR4CY CR_IT 0ETERNINATION ACCURACY
SGT 6520.4 SGR 4?5.2 SG3 417.0 ST 341i.5 SR 465.6 SS ]312.3
RRT ._443 RRF ,536J RTF ,9_}_ (RT .9JJ9 (RS -,_7_3 CST -.997_
S_B 65]7.6 R_3 -.0026 R1] .9853 L$A 3697.0 HSk 214.8 SSA 13,1
_1 6525.5 _ 39_,3 THA 2.28 ELI 3457.7 £L2 189.6 ALe 7,07
LA_ DATE OEE 18 196_ FLIGHT TIN[ 212.00 ARRIVAL OATE JUL 18 1969
H_LZO_ENTR|C CONIC 0ISTAN_E 590.117
RL 147,20 LAL .OO LQ. 86.14 VL 27.484 GAL 8.16 AZL 86.67 H_ 27J.94 SN* 126.65 ECC .214_O INC 3.]259 Vl _.267
RP 108.71 LAP -3.32 LOP 3_8.O9 VP 37.3]4 GAP 9.35 AZP 89.89 TAL 146.69 TAP 58.65 RC_ 99.51 APO 155.80 V2 54.860
RE 14|.067 GL 17.21GP -3.23 Z,_. 40.78 ZAP 162.13 ETS 351.60 ZN[ 123.95 ETE 181.08 ZAC 110.42 ETC 167.68 CLP-162.4_
PLANETO(ENTRIC CONIC
C3 _8.466 VHt. 5.3]_ DLA 3].8J RAL 40,49 RA0 6568.1V_L 12,241PTH 2.Z0 W_P 6.5_4 OPA .50 RAP J6.92 ECC 1.4685
LNCH ATNTH LNCH TIN[ L°I Till[ INJ LjIT INJ LONG INJ RT AS_ INJ A214TH INJ T_N[ PC) CST TIM |NJ 2 LAT ;NJ 2 LCNG
70.71 23 47 35 4085.]7 -Z0.61 174.65 Z76.3_ 62.59 24 56 1 _485.4 -24.11 167.29
109._9 4 _ Z8 3260.04 -_0,_9 10_.70 276.34 62.J8 5 3a _8 2560.0 -B4.tO 98.34
70.71 23 47 35 408_.]7 -Z0,6J 174.65 276.35 62,59 24 36 1 3485.4 -_4.ll 167,29
109.29 4 42 18 3160.04 -20.59 r lO$,_ 276e_ 62.58 5 94 58 2560.0 -24.10 98.34
llO.EX3 5 25 0 3029.56 -24.34 97.53 278.33 65.23 6 15 3[] 2429.6 -27.47 89.76
IJ0.00 4 8 19 3263.84 -16.94 111.67 274,23 59.86 5 2 43 266].8 -20.82 104.69
DIFFERENTIAL CORRECTIONS NI0-(.OUR_ EXECUTION ACCURACY ORBIT DETERNINATgON ACCURACY
TOE 2.774] TRA 4.1421 TC]-E.24_ _ .8535 SGT 6577.1 S(,R 476.1 SG3 _.! ST ]585,3 SR 466,0 SS 1252.6
ROE .4333 RRA .0651 RE3 .05_9 F/_J ,02616 RRT .5442 RRF' ,537_ R1T .98_0 CRT ._44 CR$ -.8700 CST -,997J
FOE ],7]47 FRA 3.0762 FC] ",_69 8_ ° 21495 _ 6594,3 R2] -.0009 RI3 .985/J LS* 363].0 N$4 219.6 SSA J3.0
_30E 2.8079 _RA 4.1426 Be3 2.2426 FSP -1398 5(,1 658_.2 S_2 399.1 THA 2.26 ELI 3411.6 EL2 197,4 ALF 7.12
627
JPL TM 33-99 EARTH--VENUS TRAJECTORIES { VOL 4 1968-69
LAUNO4 {)ATE {)E( |B J_B
HIEL|O(ENTR|( CONIC
RL |47.Z0 LAL .00 L0L 86.14 VL
_IP 108.68 LAP -3.28 LOP 1.Z1 VP
RC 143.)44 GL 16.38 GP °3.09 ZAL
PLANI_ TOCIr NYR| C CONIC.
C3 _._94 VHL 3.33J CLA 33.32 RAL
FLJ_-IT TI14£ 214.00 ARR|VAL CATE JUL 20 1969
0I$TANCE 595.756
27.462 GAL 8.64 A?L 86.71 PiCA Z7§.1Z SI4A 126.51 ECC .22065 INC ]._940 V] }0.267
37.317 GAP 9.87 AZP 89.71 TAL 145.76 TAP 60.88 RCA 98.59 4t=O 154.42 V2 34.870
39.59 ZiP 163.59 [T$ 351.Z! ZAE 123.41 [TE 180.98 ZkC 1|2.05 ETC 167.65 CLP-163.88
41.89 RA0 6568.8 EL 12.328 PTH 2.22 VHP 6.863 0PA I .33 RAP 18.43 ECC J.5035
INJ _ INJ RT A.T_ INJ AZNTH INJ TIE PO (ST TIN INJ 2 LAT ;NJ Z LONG
174.21 278.77 62.6! | 11 _2 3485.6 -Z3.28 166.90
J08,02 278.76 62.60 5 35 21 2_9_.9 -23.27 100.71
174.21 278.77 62.6! I 11 Z2 3485.6 -23.28 166.90
I08.O2 278.76 61.60 5 35 2! 2595.9 -23.27 100,71
94.8(3 28|.74 66.45 6 39 57 2_87.2 -28.48 86,87
116.11 275.49 58.58 4 50 4 2742'3 -18.26 109.34
MZC-COURS[ £XECUTION ACCURACY OR81T 0£TERMINkTION ACCURACY
_i_T _26.7 _ 476.7 _3 381.6 ST 3336.7 S_ 465.9 SS IJ98.0
i;_? .5472 _ .54|3 RTT .9847 CRT .8_o8 (R$ -.8619 CST -.9972
6643.B 1_3 .0006 RJ3 .9847 LSA 3568.7 NSA 224.1 SSA 12.9
_1 6631.8 _ _J6.7 THA 2.26 ELI 3562.8 £1._ L_04.5 ALF 7.16
LNO4 A2_4TH LI_H TIp4iE L-I TIN[: INJ LAT
71.65 O 3 |6 4083.59 -19.77
108,39 4 42 3 3193.92 -19,76
71.65 0 3 16 4085,59 -19.77
108.35 4 42 5 3195.92 -19.76
110,00 3 50 JO 2967.17 -25.52
110.(30 3 54 21 3342,33 -14,21
0JFF[RIENTIAL O_qIE(TICNS
TOE 2._006 TRA 4.4L_ T(3-2.0_ BAU ,_55_
RO_ ,44_0 RRA .0734 Re3 .0469 _AU .02569
FOE 1.8203 FRA 3.0237 re3 -.7271 8SP 21740
_OE 2.8363 /_ 4.4292 _(3 2.0_ F_ ° -1304
IL_UNO.._047E 0EC 18 1968
NELI(_ENTRIC (_NZC
Rt. 147.20 LAL .00 LCL 86.14 VL 27.440 GA_
RP IO8.63 LAP -3._3 LOP
RC 145,608 GL 15,56 GP
PLAN[TOCENTRIC CONIC
C3 33.005 v_. 3.74_ 0LA
LNO'_ AZMTH LN(J4 TD4_ L-! 11/'42 JNJ LAT
7Z.64 0 15 5 4085.14 -|8,91
107.36 4 41 14 3234.53 -IB._O
72.64 0 15 _ 4085.14 -18.91
107.36 4 4| J4 3234.53 "|B._
110.00 6 10 16 2g_0.59 -Z_,24
II0.00 3 43 14 3407.08 -11.B8
TOE 2.8271 TRA 4.73_ TC3-I._4 8AU .8535
RO( .46_2 RRA .08_ RC3 .0417 FAU ,OLP'Z46
roe 1.5169 FR_ 2.9782 FC3 -.3892 8SP 21959
2.8651 _RA 4.7346 8C3 1.9M8 FSP -J2J8
f'LIGqT TIN[ 216.00
OZSTA_r.E 601.3_Z
ARRZVAL {)AT[ JUL 22 1969
9.15 AZI. 86.74 _ 278.30 .._IA 126.36 ECC .22753 INC 3.2617 vJ 30.267
4,45 VP 37.320 GAP 10.43 A2P 89,_3 TAL 144.83 TAP 6_.12 RCA 97.61 APO 155.11 V2 34.880
-2.H Z/J.L 38.41ZAP 165.O1ETS 350.71 7_ 123.03 ETE 180.91ZAC 113.72 ETC 167.60 CLP-165.29
3_.83 RAL 43.17 RA0 6568.3 _I[L 12.42_ PTH 2.25 VHP 7,190 OPA 2.16 RAP 19.98 ECC J.5432
INJ _ INJ RT AS( INJ A_NTH INJ TIN[ PC) CST TZM INJ 2 LAT INJ 2 LONG
173.70 Z81,Z2 62.65 | 23 10 3485,1 -22.42 166.43
110.53 _1.21 62.64 3 35 9 2634.5 -22.41 103.E6
173.?0 L981,_ 62.65 ! 23 10 3485_1 -2_.4E 166.43
110.53 281.21 62.64 5 35 9 L_34.5 -22.41 IO3.26
93.06 284.92 67.26 6 59 36 2360.6 -29.08 85.04
119.68 277.05 57.71 4 42 ! 2807.1 -16.06 113.06
NJ0-CO_ [_CUT_ON ACCURACY CRIBIT {)ETERMINATION kCCURAC_
_T 6669.4 _ 476.9 _13 337.3 ST 328_.7 5R 465.0 55 1147.7
_T .55_J0 RRF ,5479 RTF ._45 CRT .8891CR5 -.8538 CST -.9973
I_86,4 R23 ,0019 R15 .9845 LSA 3503.8 NSA 228.3 SSA 12.7
SGJ 6674.6 SG2 397.0 THA 2.27 ELI 3311.7 EL2 211.1 ALF 7.?0
LAUN(H OAT£ DEC 18 1968 FLIGHT TINE 218.00 ARRIVAL _AT[ JUL 14 1969
HtELIOCENTRIC CONIC 0|$TAN(E 606,836
RL 147.20 L_L .00 LOL 86.14 VL 27.418 GAL 9.70 ATL 86.77 HCA 281.48 SMA 126.22 ECC .2350] [NC 3.2288 VI ]O._67
RP 108.61 L_P -3.16 LOP 7.64 VP 37.514 GAP I1.01 *7P 89.36 TAL 143.90 TAP 6_.38 RCA 96.55 APO 155.88 v2 34.891
RC 147.857 GL I4.75 GP -2.84 ?AL 37.26 ZAP 166,38 ETS 350.10 ?AE 122.61ET£ 180.85 ZAC 115.43 ETC 167.53 CLP-166.68
PLANE TO(ENTR|C CONIC
C5 35.742 VHL 5.978 0L4 52.33 RAL 44.61RA0 6568.4 V[L 12.534 PTH 2.27 VHP 7.537 OPA 2,99 RAP 21.38 £CC 1.588_
LN(.J.I AZNTH LN(H T|14[ L-I T|NE _NJ LAT _NJ LONG ]NJ RT A_ JNJ A_I4TH _Nj 7114_ PO C$T T|N _NJ 2 LAT INJ 2 LONe
73.70 O 27 _ 4083.83 -18.02 173.12 283.70 62.69 I 35 24 3483.8 -2|.54 165.90
106._0 4 39 41 3276.05 -18.00 113.2_ 283.69 62.68 5 34 17 2676.1 -2i.52 IO6.OO
75.70 O 27 2_3 4083.83 -18.02 173.12 283.70 62.69 I 35 24 3483.8 -21.34 163.90
106.30 4 39 41 3276.05 -18.00 II3.L:P? 283.69 62.68 5 54 17 2676.1 -21.52 106.OO
110.00 6 27 52 2941.98 -26,72 91.83 288.05 67.84 7 16 54 2342.0 -29.48 83.74
110.00 3 38 19 3465.90 -9.72 12"_,87 278.75 57,07 4 36 5 2865.9 -13.99 116.37
DIFFE_NTIAL CO_CTIOI_ HIO-COUR_. E_CUT_CN ACCURACY Oe_ZT 0ETERN_NATION ACCURACY
TDE 2,85_O TRA 5.0_J_ TC3-1,7821 8AU .8517 _T 6705._ S_R 476.6 .$G5 315.1 ST 3233,4 SR 463.1 SS 1102.0
ROE .4821RRA .0956 RC3 .0_67 FAU .01943 _T .56|0 _ .5566 RT_ .9844 CRT .8815 CRS -.8460 CST -.9974
FOE 1.4241 FRA 2.938_ FC3 -.4706 _SP L_1144 _ 6722.4 R_3 .0030 R13 .9844 LSA 3439.4 MSA 232.1 5SA 12.5
_OE 2.8954 _RA 5.0607 BC3 1,7825 rSP -1137 S_1 6710.8 _ 394.2 THA 2,29 ELI 3259.2 EL2 217.0 ALF 7,_3
LAUNO_ gATE 0EC 18 1968 FLIGHT TZNE ,_Z0.00 ARRIVAL 0ATE JUL 26 1969
I'_LI_ENTRZC CC_IC
RL 147,20 LAL .00 LOL
RP 108,58 LAP -3.09 LOP
RE 150.092 GL 13.93 GP
PLANETOCENTR|C CONIC
¢3 _.858 V_ 6.234
LN(.H AZNTH LN(.H TIN[
74.83 0 40 4
105,17 4 37
74.85 0 40 4
105.17 4 37
110.00 8 43 51
110.00 3 32 43
OIFFERENTIAL CORRl[CTIO_15
TO[ 2.8875 TRA 5.4114 TC3-J.6223 _tU .8430
RO_ .4994 RRA .11_7 R(3 .032! FAU .01649
r0E 1.3424 FRA 2.909_ re3 o._75 _SP 2L:_37
EJOE 2.9304 _RA 5.4J_5 _C3 |,6226 FSP -1059
O_ST_NC£ 612.299
196.14 VL 27._95 GAL 10._9 AZt.. 86.80 PICA _84.66 SNA 12'6.07 ECC .24315 IN(: 3.1952 Vl 30.267
10.82 VP 37.308 GAP 11.63 AZP 89.18 TAL 142.99 TAP 67.65 RCA 95.42 APO 156.7_ V2 34.902
-2.74 7AL 36.13 7AP 167.72 E?S 349.32 7/,E 12'2.22 £T£ 180.80 7AC ]17.18 [TC 167.43 CLP-168.O3
OLA 31.83 RAL 45.91RAO 6_.3 VEL 12.658 PTH 2,30 VHP 7.908 0PA 3,82 RAP 23.22 ECC 1.6395
L-I 7_ME JNJ L_T INJ _ JNJ RT AS( INJ A2*MTH INJ T11_ PO (ST T|M JNJ 2 LAT INJ 2 LONG
_81.41 -17.10 172.44 286.21 62.74 1 48 5 3481,4 -L=0.62 165,26
33a3.72 -17.O9 116.13 286,Z0 62.74 5 32 41 2720.7 -_0.61 108.95
4081.41 -17.10 172.44 286.21 62.74 I 48 5 3481.4 -2'0.62 185.26
3320.72 -17.09 116.13 286.L_ 62.74 5 32 41 272'0.7 -L=0.61 108.95
2928.61 -27.O6 90.94 291.09 68.27 7 32 40 2328.6 -29.76 82.80
3521.52 -7.65 125.84 _80.55 56.58 4 31 25 2921.5 -11.99 119.44
NID-C,C_UR_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
_T 6738._ _,R 473.8 S_3 294.8 ST 3183.0 SR 460.4 SS 1061.7
RRT .5714 _ .5677 RTT .9843 CRT .8739 CR5 -.8387 CST -.9976
6755.0 itS3 .0041 R13 .9843 LSA 3378.7 NSA 235.2 SSA 12.3
_..I 6743.7 5G2 380.2 THA 2.32 ELl 3L_08.5 £L2 72_.0 ALF 7.24
628
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LJUNCH-D4TE DEC 19 J968 FLIGHT T;I,_ 70.DO 4RRZVAL D4TE FEB 77 J969
HIEL I_[NTR[ C CONIC
RL 147.J9 LAL .00 LGL 87.16 VL
RP 107.48 LAP Z,B3 LOP 132.72 VP
RC 69.241 GL 4.68 GP .86 ZAL
PLANE TC_ENTRJ C CONIC
C3 ZIJ.O_J9 VHL 14.5_B
LNCH ATMTPI LNCH TINE L-I TIME |NJ LET
90,00 5 4 18 3155,20 -26,66
90.00 213 13 42 4971.63 22.14
IO0.OO 6 32 Zl 2871 .24 oZ8.38
100,00 21 38 Zl 4730.83 23.80
110.00 7 55 41 2610.44 -32.99
110.130 L_ 31 22 4564.39 ZB.Zi
0 [FFERENTIAL _C TION5
TOE -,6893 TR4-1,7627 TC3 -.11_4 8AU .32_
RO[-I .0312 RRa .4442 R(;3 -.0176 FAU ,01284
FOE .3522 FRA .6676 F(;3 -.0527 BSP 2222
3Ct[ 1.2403 BR4 1.8178 6(3 .1148 FSP -62
0 ! STkN([ | 38.Z31
JS.JBB G4L J9.J7 AZk B6.D5 P_.JA 45.63 S_A 9(3.13 E(;C .6B224 IN(; 3.9541 Vl 30.269
31.577 GAP -41.84 aZP 87.23 TEL 170.40 TAP 216.03 RCa 28.64 APO 151.61 V2 35.259
65.16 ZaP 29.13 ETS IBI .28 2_ 141.03 ET[ 190.15 ZaC 76.69 ET(; 165.32 CLP 29.12
CLA 12.94 RaL 18.64 RA0 6571.2 VEL 18.231 PTH 3,02 VHP 24.119 OPA -9.44 RAP 344.26 ICE 4.4735
JNJ _ IN| RT A,_ |NJ A2'NTH |NJ T|I4E PO (;ST TIN IN| 2 LaT IN| Z LONG
107.59 284.71 80.07 5 56 53 2555.2 -27.76 99.09
217.72 272.92 71.88 21 46 34 4371 .6 19.46 210.08
87.04 285.04 B0.20 7 EO 12 2271.2 -29.44 78.39
199.42 272.32 71,36 2_ 57 11 4130.8 21.O4 191.72
68.14 285._N5 _0.49 8 39 12 2010.4 -33.95 59.04
18.5.07 270.59 69.85 23 47 33 3964.4 25,21 177.18
NIO-C/XIRSE E_(;UTION ACCURACY ORBIT DETERNINAT|ON A(;CURAC_'
5_T 831.4 .T_ 4a7.5 ,%3 29.4 ST _46.1 SR 410.2 SS 335.2
_T -.00_ _ -.0007 RTF o.6365 CRT .6975 CRS .7896 (;ST .9888
944.2 R_3 .0027 R13 .6365 LSA 591.3 HSa 225.0 SSa 13.8
_K;I 831.4 5_ 447.5 THA 179.90 EL1 496.0 EL2 205.1 ALF 51.88
LAUNCH OATE DEC 19 1968 FLIGHT TIM[ 72.00 ARRIVAL OaTE MaR 1 1969
H[LI(XENTR|(; CGN|(; OISTANCE 144.148
RL 147.19 LAL ,(30 LQ- 87.16 VL 18.876 GAL 18.34 aZL 86.1! HCA 48.88 S_a 91.71E(;(; .65471 INC 3.8875 V] 30.269
RP 107.48 LAP 2.93 LOP 135.97 VP _1.977 GAP -_.89 AZP 87.44 TAL 169.61 TAP 218.49 RCA 31.67 kPO 151.76 V2 35.258
R(; 67.184 GL 5.03 GP .89 ZAL _.01 ZAP 27._ [TS 181._4 2AE 141.52 ETE 190.74 ZA(; 78.35 ET(; 165.49 CLP 27.59
P1,.aNETOC[NTRI(; CCNIC
(;3 lgl .921 W_. 13.854 0LA 13.7J RAL 19.61 RAO 6571.0 Vl[L 1?.699 PTH 2.98 _ 23.162 0PA -8.76 RAP 345.86 ECC 4.1585
LNCH AZ'NTH LNCH TIME L-! TIN[ INJ LAT INJ L(_ INJ RT A,SC INJ AZt4TH INJ TII4E PC) CST TIM INJ 2 LAT INJ 2 LONG
gO.O0 5 1 30 3166.97 -26.52 108.42 _B4.B9 79.68 5 54 17 2567.0 -27.67 99.94
90.00 _O 34 J_ 4930._7 #1._ 219.03 272.71 ?0.83 21 56 26 4330.6 18.44 _0?._0
100.00 6 30 3 2881.37 -28._ 87,77 285.24 79.83 7 I8 5 2281,4 -29.38 79.]4
100.00 21 48 23 4691.40 LP'_._Z I_S._ _7_.07 ?0.27 23 6 34 4091.4 20.02 189.23
110.D0 7 34 2_ 2_J7.17 -32.91 68.6_ _6.19 _0.20 8 38 7 20J7.2 °33.92 59.56
110.00 22 40 26 4528.37 27._4 182.63 2?0.24 68.64 23 55 54 3928.4 24.19 174.87
OIFFERENTIAL C.GRRIECT|OI_ M|0-C.OL_S_E EXECUTION ACCURaC_ GRBIT DETeRMiNATION AC(;URa(;Y
TDE -,69OJ TXA-J.76_4 TC3 -.J_02 B_4J .3124 ,%T _7J.6 ,qGq 432.2 ,%3 31.9 ST 364.2 SR 4J_.0 SS 350,9
ROE -.9949 I_A .4216 g(;3 -.0196 FAU .01101 RRT .0009 _ -.0036 R1T °.655_ CRT .6967 CRS .7906 CST .9885
FOE .3661 FRA .6918 F(;3 -.0587 B,$P 23_k_ S_ 981.9 R23 o.0027 R13 -.6558 LSA 611.9 gSa 231.1 SSa 14.0
BOE J.2108 _RA 1,8189 8C3 ,J2J8 F_ ° -68 _;J 871,6 _ 452,2 THA .04 _LI 509,5 EL2 212,8 ALF 50.33
LAUN(H OAT[ 0[(; 19 1968 FLIGHT TIM[ 74.00 aRR|V4L 0_TE MAR 3 J969
HELI(XENTRI( CONIC
RL 147.19 LAL .0(3
RP 107.48 LAP 3.02
RC 65.159 GL 5.39
PLANET_ENTRIC CONIC
C3 174.610 VHL 13,214
LNO4 A_MTH LN_H TIN[
90.00 4 58 28
gO.O0 _O 44 36
I00.00 6 27 32
I00.00 21 38 12
110.OO 7 33 6
_I0.00 22 49 8
DIFFERENTIAL (;ORRECTION5
TOE -.6891 TRA-1.77_3




LOt, 87.16 VL 19.519 GAL 17.55 AZL 86.17 P,Ca 52.12 S_4a 93.30 ECC .62774 INC 3.8272 Vl 30.269
LOP 139.ZZ VP 32.359 GAP -58.04 aZP 87.65 T4L 168.64 rap 220.97 R(;a 34.T3 APO 15J.88 V_ 35._57
GP .92 Z_L 62.92 ZaP 26.09 ETS 181.81 ?kE 142.11ETE 191.37 ZAC 80.02 ETC 165.65 CLP 26.07
0L_ 14.46 RaL ,20.52 RAO 65T0.9 V£L 17._03 PTH 2.94 VHP 22.240 0Pa -8.06 R4P 347.47 £CC 3.8736
L°I TIN[ [NJ LaT INJ LCI_ INJ RT aSC INJ _Z)4TH |NJ TII4_ PO (ST TIN INJ 2 L_T INJ 2 LONG
3177._2 -26.38 109.19 284.94 79.31 5 51 26 2577.9 -27.59 100.73
4888.88 L_J.Z9 212._ 272.44 69.82 22 6 4 4288.9 17.36 204.9!
2890.64 -28.15 88.43 285.32 79.50 7 15 43 22_.6 -29.31 79.82
4651.38 21.9_ 194.23 271.77 69.21 23 15 43 4051.4 1B.95 I86.74
_622.96 -32.85 r_3.09 286.30 79.95 8 36 48 _023.0 -33.88 60.0_
4491.83 26.41 180.19 269.84 67.47 24 4 0 3_91.8 23.13 172.57
NZ0-EOUR,_ [)([CUT|ON ACCURACY CR_IT OETERHII_TION aC(;URaCY
7C3 -.1264 B_U .2994 ,%T 911.9 8GR 436.2 ,%3 34.6 57 382.3 _ 4J9.2 SS 366,8
R(;3 -.0219 F_U .01322 _T .0039 _ -.0066 RTF -.6745 CRT .6956 (;R5 .7917 (;ST .9881
re3 -.0_56 8SP 2512 _,_ 1019.6 R23 -.0032 R13 -.6745 LSa 632.5 HSa 236.9 SSa J4.2
B(13 ,1283 FSP -76 5(.1 9JJ ,9 5(,2 456,2 THA .J_ EL| 522,8 £L2 2213.2 ALF 48.78
LAUNCH O_TE DEC 19 19_8 FLIGHT TIM[ 76.00 _R_IVaL DATE MAR 5 1969
H[LIOCENTR|C CONIC
RL 147.19 LAL .00
RP 107.49 LAP 3.10
RC 63.173 GL 3.77
PLaN_TC_ENTRI(; CONIC
C3 158.935 _ 12.607
LNCH a2'MTH LN_H TIME
90.00 4 55 11
90.00 20 54 4_
I00.00 6 24 48
I00.00 22 7 49
110.00 7 51 22
110.00 22 57 37
DIFFERENTIAL CCI_(;T_ON$
TDE -.6882 TRA-1.77_I TC3 -.1323 BAU .28_7
RD£ -.91Z9 RRA .37_? RC3 -.O"243 rAU .01345
FDE ,3946 FRA °7408 F(;3 -.0733 8SP _698
_06 1,1312 _A 1,B1_9 BC3 .134_ FSP -84
0ISTANEE 156.235
LO[. 87.16 VL _O.119 GAL 16.78 A/L, _.23 H(A
LCP 142.47 VP _.722 GAP -36.L_9 AZP 87.83 TAL
GP .95 ZAL 61.89 ZAP 24.60 £TS |82.12 ZJ_
55.37 SMA 94.89 £CC .60143 INC 3.7719 Vl 30,269
168.09 TAP _23.46 RCa 37.82 aPO 151.96 V2 35,254
142.82 £TE 192.05 ZaC 81.72 £TC 165.80 CLP _4.58
OLA 13.20 R/_. 21.38 RAO 65'/'0.7 VEL 16.741 PTH 2.90 VHP 21.351 OPa -7.35 RAP 349,09 £CC 3.6157
L-I TIME INJ taT INJ _ INJ RT A,SC _NJ A214TH |NJ TZI4[ PO (ST T|N INJ 2 LaT INJ 2 LONG
3188.10 o_.25 109.91 284.88 18._ 5 48 19 2_8B.1 -27.51 101.47
4846.32 19.27 209.67 272.12 68.84 22 |5 31 4246.3 16.23 202.3_
2899.09 -21_.04 89.04 _85.27 79.20 7 13 7 2299.1 -29.25 _O.44
4610.76 20.97 191.63 271.41 68.20 23 24 40 4010.8 17.83 184.24
L_27.85 -32.79 _.46 286._9 79.74 B _5 17 21327.8 -33.85 (o0.39
4454.77 2_.42 177.1"I' _9.38 66.34 24 11 52 3654.8 22.01 170.28
M|O-COUR_" [XECUTZON ACCURACY ORBIT O£T[RMINAT_ON a(;CURa(;Y
_T 9_3.4 _ 439._ S_3 37.5 ST 401.1 _ 422.8 SS 383.2
_T .0072 _ -.0102 RTT -.6927 CRT .6948 CRS .7930 (ST .9877
S(,6 1038.3 R_3 -.0037 R13 -.6927 LSA 653.9 HSa 242.3 SSA J4.4
EK,I 953.4 S_2 459.5 THA .26 £L1 536.7 EL2 227.3 aLr 47.16
6#9
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH OATE DEC J9 1968 FLIGHT TIME 78.00 ARRIVAL DATE MAR 7 1969
HELIOCENTRIC CONIC D|STANc[ 162.435
RL 147.19 LAL .00 LOL 87.16 VL Z0.661 6AL 16.04 AZL 86.18 H_ 38.61 SMA 96.47 ECC .57584 JNC 3.7209 v| 30.269
RP 107.50 LAP 3.18 LOP 145.72 VP 33.067 GAP -34.61 AZP 88.06 TAL 167.36 T_P 2_.98 R-CA _40.92 APO 152.03 V] 35.25]
RC 61.231 GL 6.J] GP .98 ZAL (g].93 ZAP Z3.|3 ET$ 18Z.45 ZA[ 143.65 [Tr 19Z.79 ZAC 83.43 ETC 165.94 CLP 23.1i
PLAN(_TOCENTRI C CONIC
C3 144.731 VHL 12.030 OLA 13.92 RAL ZZ.]9 RAO 6570.6 VEL 16.311 PTH 2.86 VHP _*0.492 0PA -6.62 RAP 350.71 ECC 5.3819
LNCH A2NTH LNCH TIE L-| TIE ZNJ LAT
90.00 4 51 37 3197.38 -26.12
90.00 21 4 44 4803.46 18.19
|00.00 6 2l 48 2906.76 -27.94
I00.00 26 17 14 4369.51 19.91
1|O.00 7 49 39 2631 .87 -3_.74
110,00 23 3 32 44|7.16 14.36
DIFFERENTIAL CORR1ECTl 0N$
TOE -.6906 TRA-1.7816 TC3 -.1386 BAU .2732
ROE -.8871 _A .3346 RC3 -.O2M IrAU .01370
FOE .4101 FRA .7664 FC3 -.0819 BSP 28._
806 1.12,12 BRA 1.8163 BC3 .1412 FSP -92
LAUNCH DATE DEC 19 1968
HELI_[NTRI C CONZC
RL 147.19 LAL .IX}
RP IO7.31 LAP 3.24
RC 39.3_ GL 6.55
PLANE TOC/_NTRI C CONIC
C3 J31.847 VHL 11.482
LNO4 AZNTH LKH T_M_
90.00 4 47 47
90.OG 21 14 32
iO0.00 6 18 33
IOO.00 22 20 18
110.OO 7 47
110.OO 23 13 54
DIFFERI[NT|AL CCRR_¢T| ONS
TOE ".6910 TRA-| .78._| TC3 -.1439 BAU .2589
-.83J6 RRA .$3_B RC] -.0196 FAU .01399
FOE .4259 FRA .7922 FC3 -.0919 8!|P
8OE 1.096"t _A 1.8139 BC3 .1469 FSP -J01
|NJ LCNG INJ RT ASC INJ AZNTH INJ Tll4E PO C$T T|H INJ _ LAY _NJ _ LONG
li0.57 284.69 78.67 5 44 53 2597.6 -27.42 102.]_
206.97 171.75 67.92 22 24 47 4_3.5 15.04 199.72
_9.58 285.10 78;93 7 10 15 2306.8 -29.19 61 .00
|89.03 171.O0 67.23 23 33 24 3969.fl |6.65 181.7fl
_3.77 286.15 79.57 8 33 31 L_031.9 -33.85 60.70
175.35 2M,88 63.26 24 I-9 _9 3817.2 20.83 16T.99
NID-COUR_ [N[CUTION ACCURACY ORBIT DETERNIN_TION ACCURACY
SGT 999.0 S_ 4(2.i S¢3 40.6 ST 422.3 SR 42_.8 ss 40o.+
RRT .0110 RI_ -.0144 RTF -.7097 CRT .6954 CR$ .7943 CST .9876
SC_ |100.7 RZ3 -.O0345 R|_ -.T097 LSA 677.3 NSA 247.1 5SA i4.6
SGI 999.0 _ 462.0 THA .40 ELJ 552.1 EI.2 Z)4.O ALF 45.]4
FLIGHT TINE _K).00
01 flTANCr IM.M9
LCL 87.16 VL 2J.ZO6 GAL 15.33 AZL _.3_ HO_ 6! .86 S_A
ARRIVAL DATE NAR 9 ]969
96.04 ECC .33102 INC 3.6733 V! 30.269
166.66 TAP 228.32 RCA 44.02 APO 132.O6 V2 33.Z48
|44.60 [TE 19_.39 ZAC 85.15 [TC 166.06 CLP 21.64
LOP 148.98 VP 33.$94 GAP -33.03 AZP 88,27 TAL
GP !.02 ZAL _0,02 ZAP 21.67 [TS 181.82 ZAI[
OLA 16.64 RAL 22.94 RAO 6570.4 V[L |5.912 PTH 2.81 VHP 19.663 OPA -5.88 RAP 532.33 ECC ].1699
L-; TIME ]NJ LAT |NJ _ INJ RT A_ |NJ AZ14TH [NJ TZM[ PO CST TIN _NJ 2 LAT ;NJ 2 LONG
3106.39 "26.00 11J .|9 284.39 78.38 5 41 |4 2606.4 -27.33 102.78
4739.68 17.05 _04.17 27|.3Z 67.03 Z2 33 32 4159.7 13.8D 197.]D
1913.?0 -27.85 90.08 284.81 78._ 7 7 7 2313.7 -_9.13 81.51
4327._O 18.78 186.42 2_0.5_ 66.31 23 41 33 3927.6 13.42 179.24
2635.05 -_2.70 7_.01 _85.89 ?9.43 8 31 31 2D35.1 -33.81 60.95
4371.O1 23.27 172.94 2(_.3_ 64.L_ 24 26 33 3779.0 19.61 ]65.7]
N|D-CCI._E £_ECUTZON ACCURACY C_BIT DETERNINkTION ACCURACY
RRT .0165 RR_ °.0190 RTF -.7264 CRT .6957 CRS .7963 CST .987]
SG6 1141,6 1_3 -.0041 RI_ -.7264 LSA 700.8 NSA 251.5 SSA ]4.7
_| 1044.3 S_. 483.8 THA ,52 ELI _67.6 [L_ 240.2 ALF 4_.56
LAUNCH DATE 0EC ]9 ]968 FLIGHT TINE 82.00 ARR[VAL OAT[ NAR 11 ]969
HELIOCENTRIC CONIC DISTANCE 173.0]_
RL 147.]9 LAL .DO LOL 67.16 VL 21.696 GAL 14.64 AZL 86.37 HCA 65.11 SNA 99.59 [CC .32701 INC 3.6284 V| ]0.269
RP ]07.52 LAP 3.29 LOP 152.23 VP ]3.703 GAP -31.31 AZP 88.47 TAL 163.98 TAP 23|.09 RCA 47.i0 APO 1_2.D? V2 35.Z43
RC 57.301 GL 6.966P 1.06 ZAL _9.18 ZAP 20.22 ETS 18_.24 ZA[ 145.69 [T[ 194.46 ZAC 86.36 6TC 166.17 CLP 20.20
PLAN(TO(ENTRZC CONIC
C] 120.153 VHL ]0.962 DLA |7.54 RAL 25.63 RAD 6570.3 V_L 15.540 PTH _.77 VHP 18.662 OPA -3.12 RAP 353.98 ECC 2.9774
LNCH AZMTH LNCH T|ME L-! TIME !NJ LAT INJ LONG !NJ RT AS(: !NJ AZNTH |NJ T!N_ PO CST TiN INJ Z LAT _NJ 2 LONG
9(3.00 4 43 ]9 ]214.62 -Z3.89 111.77 183.96 78.11 5 37 14 2614.6 -27.27 ]O].]T
90.00 Z1 24 12 4713.13 13.85 2OI.35 2?[3.84 66.22 22 42 47 4113.2 12.50 ]94.47
1OO.00 6 15 1 29i9.97 -27.77 90.5_ 284.40 78.46 7 _ 41 Z320.0 -Z9.D8 8].97
10(3.00 Z2 3_ 30 4463.04 17.60 183.82 270.02 63.44 Z3 50 16 _85.0 14.]4 ]76.73
1]0.00 7 43 19 2637.44 -32.67 70.19 285.51 79.33 8 29 17 Z017.4 -]3.79 61.13
JlO.OO Z3 21 42 4340.3] 2_.10 170.34 267.72 63.23 _4 34 Z _740.] ]8.33 163.44
DIFFERENTIAL CQRRECTION$
TD_ -.6917 TRA-1.7836 TC] -.1486 8AU .2443
RO[ -.8165 ERA ._113 RC] ",0323 FAU ,01432
FOE .44_6 FRA ,816_ FC3 -..1031 8_ ° 3_0
8OE 1.0701 BRA 1.8106 6C] .1321 FSP -lIE
LAUNO4 DATE DEC 19 1968
HELIOCENTRIC CONIC 1 DISTANCE 181.401
RL 147.19 LAL ._0 LCL 87.16 VL LP2,13_ GAL 13.98 AZL 86.41 PiCA
RP 107._4 LAP _.33 LOP 133.48 VP 3_._5 GAP -_0,O_ AZP _._ TAL
RC 35.726 GL 7.38 GP 1.11ZAL 58.40 Z_P 18.79 {T$ 183.72 Z/_
PLAN_TOC[NTRIC CONIC
C3 109.342 VHL IO.4_60LA 18.03 RAL _4.27 PAD 6370.1 V[L 13.193 PTH
NZD-COURSE E_ECUT!ON ACCURACY
5GT 1091.2 _._ 465.0 SG3 47.8
RRT ;(_J7 RRF :_0_43 RTF -.7423
S_ 1186.2 RZ3 -.0046 R13 -.7413
_| 109J.3 s_ A64.9 THA ,63
FLIGHT TIM_ 84.(_
ORBIT OETERNINATION aCCURAC_
5T 465.3 SR 429.8 55 4]6.2
CRT .6965 CRfl .7982 CST .987D
LSA 725.5 NSA Z55,] 55A 14.9
ELI 383.9 EL2 245,9 ALF 4].73
ARRIVAL DATE 'MAR 1_ ]969
LNCH AZNTH LNCH T!NE L-I TIME INJ LAT
9(3.OO 4 ]9 l] 32_2.33 -23.78
90.00 ZI 33 42 4669.87 14.39
]OO.OO 6 11 13 _925.63 -27.69
IOD.OO Z2 44 23 4441.82 16.36
110.O0 7 42 A8 Z639.10 -32.65
1]0.OO Z3 _9 17 4301.1Z 20.88
OIFFERENT_AL CORRECTIONS
TOE -.6934 TRA-I.76f12 TC] -.1534 BAU ._O6
ROE -,7818 RRA .2g01 RC} ".0335 FAU .O1466
F0[ .d604 FRA .84_ FC] -,1|59 BSP ]339
8DE ].D464 8R_ 1,8086 8C] .1575 FSP -|22
68.33 5MA IDJ.12 ECC .3038A IN(: 3.5860 V| _0._69
163,33 TAP 233.68 RCA 50.17 APO 152.06 v2 35,23#
146.91ETE 193.43 ZAC 88.62 ETC ]66.Z6 CLP 18.76
2.73 VHP 18.088 DPA -4.35 RAP ]55,62 ECC _.8028
INJ LOk_ INJ RT AS(: !NJ AZNT_ INJ TIN[
112.31 283.42 77.86 5 32 54
|9_.83 270.31 63.46 22 31 32
g0.93 283.87 78,26 6 59 59
181.21 269.4fl 64.63 25 38 2fl
70.31 283.01 79.26 8 26 47
168.16 267.07 6_,_ 24 40 58
MID-COURSE E_CUTION ACCURACY
5GT 114Z.1 SGR 463,4 563 51.8
RRT ,028_ RR'/r -.0_05 RTF -.7372
SC_ 1233.3 R_3 -.0046 RJ] -.7§7]
_1 1142.2 5G2 465.2 THA .80




_41 .8 12.8] | 74 ._
2'039.1 -53 • 76 6] .26
]701 .1 17.01 16] .J7
CRBIT CETERN;NAT;ON ACCURACY
ST 490.0 5R 430.9 55 455.5
CRT ,6986 CRS .8D06 CST .9870
LSA 7_2.5 MSA 258.4 55A ]5.1
ELl 602.4 EL2 250.8 ALF 39.77
63O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH DATE DEC 19 1968 FLIGHT TIN[ 86.00 ARRIVAL DATE MAR 15 1969
OISTANCE 187.847
LOL 87.16 VL Z2.584 GAL 13.35 AZL 86.45 PICA
LOP 158.72 VP _1.270 GAP -28.66 AZP 88.88 TAL
GP 1.16 ZAL 57.68 ZAP 17.37 ET5 184.27 74[
71.60 SMA 102.62 ECC .48154 INE 3.5453 Vl 30.?69
J64.70 TAP 236.30 RCA 53.20 APO 152.03 V2 35.232
148.27 ETE 196,51 ZAC 9(].37 ETC 166.33 CLP 17.33
HELIOCENTRIC CONIC
RL 147.19 LAL .00
RP 107.56 LAP 3.36
RC 54.021GL 7.8|
PLANETC(ENTRIC CONIC
C3 99.904 VHL 9._H)5 CL4 18.71RAL Z4.84 RA0 6569.9 VEL 14.874 PTH Z.68 VHP 17.340 0PA -3.57 RAP 357.27 ECC 2.6442
LNCJ.4 AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT A_W_ INJ A2_WTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG
90.00 4 34 25 3229.66 -25.67 112.82 282.76 77.63 5 28 15 2629.7 -27.12 J04.45
gO.O0 21 43 5 4623.82 13.27 196.09 269.73 64.75 23 0 9 4023.8 9.76 189.17
100.00 6 7 7 2930.76 -27.62 9|.30 283.23 78.08 6 55 57 2330.8 -28.98 82.76
100.OO 22 53 5 4397.95 15.06 178.60 2158.84 63.87 24 6 23 3798.0 J1.43 171.69
I10.00 7 40 1 2640.06 -32.64 70.38 284.39 79.21 8 24 1 2040.1 -33.78 61.33
110.00 23 36 39 4261.41 19.60 165.78 266.38 61.42 24 47 41 3661.4 15.64 158.91
OIFFERI[NTIAL _CTI(_ NI0-_,,.CI.JR,_ EXECUTION ACCURACY ORBIT OETER'HINATION ACCURACY
TOE -.6973 TRA-1.7832 TC3 o.1367 BAU .2133 S_T 1192.7 .S_ 465.0 `%3 56.2 ST 514.5 SR 431.3 SS 475.3
ROE -.7476 RRA .2694 RE3 -.O387 FAt) .01507 RRT .0353 _ -.0372 RTF -.7717 CRT .7007 CRS .8032 CST .9868
FOE .4791 FRA .8739 FC3 -.1306 BSP 3537 S_ 1280.| R_3 -.0051 R13 -.7717 LSA 780.0 HSA 260.9 SSA 15.2
BOE 1.0223 BRA 1.8034 BC3 .1614 FSP -133 .%| 1192.8 `%2 464.6 THA .93 ELI 621.1 EL2 254.9 ALF 37.90
LAUNCH DATE OEC 19 1968 FLI_.IT TINE BS.00 ARRIVAL DATE MAR 17 1969
PELIO{ENTRIC G)IIC DISTANCE 194.345
RL 147.19 LAL .IX] LOL 87.16 VL LP'Z.9_3 GAL 12.73 AZL 86.49 HC4 74.84 ._A 104.09 EC( .40012 INC 3.5062 Vl ]0.269
RP 107.58 LiP 3._ LCP 161.97 VP 34.529 GAP -27.33 A2'P 89.08 TAL 164.J1 TAP 2_.95 RCA 56.19 APO 15J.98 V2 35.226
R( 52.393 GL 8.26 GP 1.21 ZAL 57.03 ZAP 15.95 ETS 184.91 Z/_ 149.78 ETE 197.72 ZAC 92.12 ETC 166.39 CLP |§.91
PLANET_ENTRIC CONIC
C3 91.151 VHL 9.547 DLA 19.37 RAL 25._ RAO 6569.8 MEL 14.577 PTH 2.64 VHP 16.616 DPA -2.78 RAP 358.91 ECC 2.5001
LNO_ AZ14TH LNCH TIME L-I TII4E INJ LAT INJ LCNG INJ RT A,_C INJ A2NTH INJ TIMC PO C$T TIN INJ 2 LATINJ 2 LONG
90.00 4 29 17 3236.66 -25.§7 113.30 P.B|.99 77.40 5 23 14 2636.7 -27.05 104.95
90,0(3 21 52 21 4§77.00 11.89 193.34 _9.10 64.11 23 8 38 3977.0 8.31 186.49
1OO.00 6 2 42 2935.44 -_7.55 91.63 282.47 77.92 6 31 37 2335.4 -_8.94 83.I0
100.00 23 1 3_ 4393.45 13.71 175.92 _.18 63.17 24 14 11 3753.5 10.00 169.16
1J0.00 7 37 O 2640.41 -32.63 70.41 263.66 79.20 8 21 0 _{]40.4 -33.78 61.36
110.OO 23 43 49 4221.25 18.28 163.42 L_65.6,1 60.60 24 54 JO 3621.3 14.22 156.65
DIFFERENTIAL CORRECTICi_ NIO-COUR,SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TiE -.6996 TRA-1.7796 TC3 -.1588 BAU .21]02 SGT 1244.9 SGR 463.8 563 61 .O ST 540.l SR 431 .! 55 496.0
ROE -.7139 RRA .249J RE3 -.0420 FAU .01552 RRT .O450 _F - 0448 RTF -.7855 CRT .7033 CR5 .8060 CST .9967
FOE .4988 FRA .9027 F(3 -.1474 BSP 3740 _ 13_8.5 R_3 -.0056 RJ3 -.7855 L54 808.9 MSA 262.6 SSA 15.3
BOE .9995 BRA 1.7969 BC3 .1643 F.$P oj48 561 1245.1 ,$62 463.3 THA 1.07 ELI 641.0 EL2 258._ ALF 36.04
L_UNCH DATE DEC 19 1968 FLIGHT Till[ 90.00 ARRIVAL DkTE MAR I9 1969
HELIOCENTRIC CONIC
RL 147.19 LAL .OO
RP 107.60 LAP 3.39
RC 50.852 GL 8.71
PLANETC_ENTRIC CONIC
C3 83.200 VHL 9.121
LNO_ ATMTH LN_H TIE
gO.O0 4 23 47
•0.00 22 I 31
|00.OO 5 57 57
100.00 23 10 1
IlO.OO 7 33 42
110.OO 23 50 45
DISTANCE 200.891
LOt. 87.16 VL 23.359 G4L 12.14 AZL 86.53 HCA 78.08 SMA 105.52 ECC .43958 INC 3.4683 Vl 30.269
LOP 165.22 VP 34.772 GAP -26.D5 A?P 89.28 TAL 163.56 TAP 241.64 RCA 59.14 APO 151.91 V2 35.219
GP 1.27 ZAL 56.43 Z4P 14.55 ETS 185.68 ?AE 151.42 ETE 199.10 ZAC 93.R7 ETC 166.43 CLP 14.49
DLA 20.03 RAL








TOE -.7023 TRA-I.7743 TC3 -.1597 BAU .1846
ROE -.6809 RRA .2_393 RE3 -.0453 FAU .01602
FOE .5199 FRA .9326 FC3 -.1667 BSP 3948
BOE .9782 _RA 1.7891 BE3 .J660 FSP -163
25.82 RAD 656_.6 VEL 14.502 PTH 2.60 VHP 15.916 DPA -I.98 R4P .55 ECC 2.3693
INJ LONG INJ RT A;_ INJ A_WTH INJ TIME PO C$T TIM INJ 2 LATINJ 2 LONG
113.77 281.11 77.19 5 17 50 2643.4 -26.98 103.43
190.57 268.44 63.54 23 17 O 3929.4 6.82 183.78
91.93 281.61 77.77 6 46 57 2339.8 -28.9D 83,41
173.37 267.48 62.54 24 21 49 3708.3 8.53 166.61
70.39 282.82 7_.21 8 17 43 Z040.2 -33.78 61.34
161.08 264.87 59.84 25 0 26 3580.7 12.77 154.41
MID-COURS_ EXECUTION ACCUR4CY ORBIT DETERMINATION ACCURACY
`%T 1298.7 `%R 461.9 `%3 66.2 ST 566.9 SR 4_O.2 55 317.7
RRT .0517 R_ -.O533 RTF -.7986 CRT .7067 CRS .8093 C$T .9867
S_ 1378.4 R_3 -.0061 R13 -.7986 LSA 839.4 MSA 263.7 SSA JS.fl
`%1 1299.0 `%2 461.2 THA 1.20 EL1 662.2 EL2 260.5 ALF 34.21
LAUNCH OATE DEC 19 1968 FLIGHT TIME 9_.00 ARRIVAL DATE MAR 21 1969
HELIOCENTRIC CONIC DISTANCE 207.480
RL 147.19 LAL .O0 LOL 87.16 VL 23.709 GAL It.fiT A2'L 86.57 HEA 81.32 5HA IO6.92 ECC .41993 INC 3.4313 Vl 30.269
RP IO7.62 LAP 3.39 LOP 168.47 VP 3_.0OO GAP -24.83 AZP 89.48 TAL 163.04 TAP 244.36 RCA 62.02 APO 151.82 V2 35.211
RC 49.405 GL 9.18 GP 1.33 ?AL 55.90 ZAP 13.14 ETS 186.61 2AE 153.22 ETE 200.70 ZAC 95.62 ETC 166.45 CLP 13.08
PLANETOCENTRIC CONIC
C3 75.980 VHL 8.717 0L4 20.67 RAL 26.22 RAD 6569.5 VEL 14.047 PTH 2.56 VHP 15.239 DP4 -1.17 RAP 2.19 ECC 2.2504
LNCH A2'NTH LNCJ.4 TIME L-I TIME IN| LAT IN| LONG IN| RT A$C IN| A?'NTH INJ TIME PO CST TIM IN| 2 LAT IN| 2 LONG
90.00 4 17 53 3250.1_ -'Z_._ 1_4.24 2P,0.12 76.9_ 5 |2 3 2650.1 -26.91 105.9l
gO.OO _ 10 35 4481.10 B.g_ J_7,79 _q_1.73 63.03 23 _5 16 3881.1 5.30 181.06
lO0.O0 5 52 53 L_J43.81 -_/',43 _V_._ Z_0._4 7_.63 6 41 57 2343.8 -28.86 83.71
1OO.00 23 18 16 4262.68 10.86 170.73 266.74 61.98 24 29 18 _662.7 7.03 164.06
|lO.O0 7 30 9 2639.49 -32.64 70.34 _81.87 79.24 B 14 9 2039.5 -33.78 61.29
110.OO O I 25 4139.76 15.49 1_8.75 264.05 59.14 I 10 25 3539.8 11.29 152.17
DIFFERENTIAL O3RR[CTIOINI_ NI0-COURSE EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY
TiE -.70_6 TRA-I .7673 TC3 -.1_90 BAU .1690 `%T 1354.2 S_ 439.2 ,%3 72.0 ST 595.0 SR 428.6 SS 540.6
ROE -.6486 RRA ._100 RC3 -.0490 FAU .016fl7 RRT .0614 RRF -.0630 RTF -.6110 CRT .7108 CRS .8129 CST .9867
FiE .54_6 FRA ._NS_6 FC3 -.1_88 6SP 4160 _ 14_0.0 R_3 -.0068 R13 -.8111 LSA 871.8 MSA 263.9 SSA 15.6
BOE .9584 BRA 1.7800 6C3 .1663 FSP -180 SGI 1354.6 `%2 458.2 THA 1.35 ELl 684.9 EL2 261.9 ALF 32.42
631
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LAUNCH OAT[ 0E( 19 |966 FL|GHT TIN_ 94.00 ARRIVAL CATE MAR 23 |969
H[L IO(FNTRIE "CONIC
RL t47.]9 LAL .00
RP |07.65 LAP 3.38
RC 48.064 GL 9.65
PLANIE TC<_ENTR 1C CONXC
C3 69.424 VHL 8.332
LN(J4 AZNTH LNCH TIME
90.00 4 I1 35
90.00 22 19 35
lO0.O0 5 47 28
lO0.O0 23 26 22
110.O0 7 26 _O
I IO.GO 0 7 55
0I STANC_" Z14.105
LOt. 87.16 VL 24.036 GAL 11.02 A?L 86.61 H(A
LCP 171,71 VP 35,2|4 GAP -23.65 AZP 89.68 TAL
GP I .4| 7AL 55.44 ZAP 11.74 ETS 187.77 ZA£
64.56 5MA 108.28 £C( .40]16 [NC 3.3949 Vt 30.169
162,56 TAP 247.12 RCA 64.R4 APO ;51.7Z v? 35.?O?
155.15 ETE 202.57 ZAC 97.37 £TC 166.45 CLP 11.66
0LA 21.31 RAt. 26.55 RA0 6569.3 VEt. J3.812 PTH j?_.52 VHP 14.585 0PA -.35 RAP 3.82 £CC Z.J4Z5
L-I TIN[ INJ LAT INJ LONG |NJ RT AS_ INJ ATMTH INJ TIN[ f_ CST TIN INJ _ LATZNJ Z LC_NG
3256.88 -25,26 !14.70 279.03 76.77 5 5 52 2656.9 -26.84 ID6.39
4432.06 7.46 185.00 266.96 62.60 23 33 27 3832.1 3.73 178.30
2947.68 -27.37 9_.49 279.57 77.§0 6 36 36 2347.7 -28.82 83.99
42j6.49 9.37 168.13 265.96 61.48 24 36 39 36J6.5 5.49 161.49
2638.36 -32.66 70.25 260.83 79.29 B 10 |9 2"038.4 -33.79 61 .ZO
4096.57 J4.O4 15(5.44 263.21 58.51 I 16 14 3498.6 9.77 149.94
O/rF[RENTIAL CCII_CTIONS N|0-O_UR,_ EYJ[CUTION ACCUR,"C'r
TOE -.7091 TRA-I.7566 T(3 --_1563 8AU .15_0 .T_T I410.9 _ 455.7 .%3 76.2
ROE -.617! RRA .1912 RC3 -.0525 IrAU .01719 RRT .0725 _ -.0738 RTF -.8228
FOE .5669 FRA .9959 FC3 -.2144 BSP 4382 _ I482.6 R25 o.0075 R13 -.8229
B01E .9400 _RA 1.7690 _:3 .1649 FSP -198 _,G| I4|1._1 _1_2 454.3 THA I .49
FL.fGHT TIE 96.00
_ o_ST_CE _o.763
t.Ol. 87J6 VL 24.541 GAL _D.50 A2'L _.64 HO, 81.79 .SMA 109.60 £CC .38526
LOP 174.95 VP 35.414 GAP "_'_.5J .&2'P 89.87 TAL 162.12 TAP 249.91 RCA 67.59
GP 1.49 ZAL 55.04 ZAP 10.35 £TS 189.25 Z_ 157.22 ETE 204.82 ZAC 99.li
OLA 2I ,95 RAL 26,83 RAO 6369,2 vEL |3,595 PTH 2,48 .VHP 13.952 0PA .47
L-I TIH[ INJ LAT ZNJ _ ZNJ RT ASC INJ A2"NTH ZNJ TII4E PO (ST TIN
3263.78 -25.I6 1J5.18 277.85 76.55 4 59 15 2663.8
438_.30 5.89 le2.JB 2f_.20 62.25 23 41 33
_9___J _46 -27.32 9"_,76 _78.4I 77.37 6 30 54
4i6_9.85 7.84 165.51 265.I4_ 6__1.06 24 43 5l
26_6.89 -32.68 70.I4 _79.68 79.35 8 6 12
4057.19 |2.56 I54.15 2_Z.32 57.94 | 21 50
0IIrFER[NTIAL _CltON_ NI0-O_./_._ E)_EUTICN ACCURACY
TOE -.71_4 TRA-J .7485 TC3--.J_j8 BAO .J373 SGT 1469.4 _,R 451.4 SG3 BS.!
ROE -.5864 _A .17_0 RC3 -.0559 FAU .01788 f_RT .0846 _ -.0861 RTF -.8540
roe .5933 FRA 1.0_J7 FC3 -.2438 8SP 4598 _ |5_7._ R?3 -.0083 R]3 -.B341
8Or .9235 _4 1.7570 _C3 .1618 IrSP -218 SGI 1470.0 _G2 449.6 THA 1.64
LJUNCH O4TE DEC 19 1968
_LI(_ENTRI( CCNIC
147.J9 LJL .00
RP 107.68 LAP 3._
RE 46,839 GL |O.|4
PLANETC_ENTRI( CONIC
C3 63.471 VHL 7._7
LNCH A_TH LN_H TINE
90.OO 4 4 51
9O.OO 22 EB 31
I00.00 5 41 43
110.00 7 22 16
Jl0.OO O 14 J3
ORBIT GETERNIN_TION ACCUR_C_
sT 624.! 5_ 426.5 SS 564.6
CRT .7J56 CRS .8J68 CST .9_67
LSA _05o8 HSA 263.4 SS_ J5.7
Et.J 708.9 EL2 262.2 ALr 30.70
ARRIVAL C_TE NAR 15 1969
_N( 3.3590 Vl 30.269
APO J5J.6J V? 35.J94
ETC 166.43 CLP J0.24
RAP 5.44 ECC _.0446








ST 654.7 SR 423.7 SS 590,0
CRT .72J2 CRS .8ZJ2 CST .986_
LS4 942.0 MSA E6E,J SSA J5.8
ELl 734.7 _L2 261.6 ALF 19.04
LAUNCH 0ATE 0EC J9 1968 FLIGHT T[14_ 98.00 ARRIVAL _ATE NAR _7 J969
HELIC([NTR|C CONIC 01STANEE 227.449
RL |47.19 LJL .00 LOt. 67.I6 VL 24.625 GAL 9.99 AZL 86.68 PEA 9J.03 SMA 110.88 ECC .36623 v| 30.269
RP |07.71 L4P 3.32 LOP 178.19 VP 35._0J GAP -21.42 AZP 90.06 TAL ]6].7! TAP 252.74 RCA 70._7 vE 35.|84
RE 4§.742 GL 10.63 GP 1.57 ZAL 54.70 ZkP 8.96 ETS 191.22 ?AE ]59.4! £TE 207.57 Z_C ]00._4 CLP 8.8_
PLANETO(.ENTR|C CON|C
C3 58.QTO=VH_= 7.6_0LA _2.53 RAL 27.05 RA0 6569.1VEL 13.395 PTH 2.45 VHP 13.340 OPA 1.30 RAP 7.06 ECC |.9557
LNCH A_MTH LNCH TIM_ L-I TII4_ INJ LAT INJ LCNG _INJ RT ASC INJ A_)4TH INJ TIN[ PC) CST 7|M |NJ _ L_T INJ E LONG
90.00 3 57 40 3270.99 -25.04 1J5.68 276.58 76.33 4 52 lJ 267].0 -26.68 |07.39
gO.OO 22 37 25 4331.87 4.28 179.35 265.39 61.98 23 49 37 373J.9 .50 |72.7|
1OO.O0 5 35 35 2955.27 -27.26 93.03 277.16 77.24 6 24 51 _355.3 -28.75 8=.54
|00.0(3 23 42 1{ 4122.82 6.29 162.89 264.29 60.72 24 50 54 3522.8 2.34 {fl6.33




]I0.00 0 2_0 17 4d{5.73 11.05
OIFFER[NTI4L CORRECTIONS
TOE -.7207 TRA-].7_ TC3 -.1465 BAU .I227
_E -.5567 RRA .1553 RC3 -.0593 rAU .O1862
FOE .6223 FRA 1.0657 rC3 -.2775 BSP 4762
_0£ .9107 EIRA 1.7457 BC3 ,J580 FSP -259
t.AUNCH OATE 0EC 19 1968
I-_LIOCENTR|C CONIC
RL |47.19 LAL .{30 LC_,. B7.16 VL 24.8g0 GAL
J5].89 261.41 57.44 1 27 13 3415.7 6.6B 145.57
NI0-COJR_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
S_T 155J.9 5GR 446.5 5G3 92,7 ST _88.4 SR 420.3 SS 617.3
RRT .0996 RRF -.1002 RT_ -.644| CRT .7293 CRS .826| C$T .9_7!
1595.7 R23 -.0085 R13 -._442 LS_ 981.8 MSA 259.8 55_ 15.9
SGI 1552.6 SG2 444.1 TH_ 1.81 ELl 763.7 EL2 259.7 ALr 27.40
FLIGHT TIME I00._ ARRIVAL 0_TE
DISTANCE 234_158




C3 53.1_ vHt. 7.292
LN_ AZ)4TH LN_H TII4[ L-I TII4E INJ LAT
90.OO 3 _O 2 3278,6_ -24,92
gO.OO _ 46 18 4280.79 Z.64
|00,00 5 29 6 2959,_7 -27.20
1{30.00 23 49 55 40_5.49 4.70
110.(30 7 13 20 263_,I_ -5_.72
110.00 0 26 7 _J74._0 9,52
DIF3rERENTIAL CORRECTIONS
TO[ -.7263 TRA-I .7251 TC3 -.15"_ _AU .|070
ROE -.5280 RRA .1381 RC3 -.0624 FAU .01946
FOE .6535 rRk 1.1033 r(3 -.3169 B.SP 4979
BO£ ,8979 _RA 1.7_O7 BC3 ,1506 FSP -263
5,2_ L_P 181.43 VP 35.775 GAP -20,37 A2'P 90.24 TAL 161.35 TAP 255.61 RCA 72.86 _PO 151.35
11.13 GP 1.67 ZAL 54._2 ZAP 7.57 ETS 193.95 ZAE 161.69 ETE 211.04 ZAC 102.55 ETC 166.32
OLA 23.12 RAL 27.L_0 RAO 6568.9 VEt. 13.21l PTH 2.41 VHP |2._49 0PA 2.14 RAP 8.66
INJ LONG _NJ RT ASC INJ A2'NTH INJ TIM_ I_) CST TIM INJ 2 LAT
116.21:) 275.22 76.09 4 44 40 2678,6 -26.59
176.49 _64.54 61.80 23 57 39 3_0.9 -1.15
93.31 275.6"_ 77.10 6 16 26 2359.2 -28.71
160.26 263.41 60.45 24 57 50 5475.5 ,73
69.86 277.J5 79.5! 7 57 13 2055.1 -35.82
149.65 260.46 57.01 | 32 21 3574.3 5.11
MI0-COUR_ EXECUTICN ACCURACY
SGT 1593.E SGR 440.9 .T_.3 101.0
RRT .Ii54 RRF" -.1160 RTF -.B341
I653.1R_5 -.0094 R15 -,854_














ST 722.0 SR 416.4 SS 645.9
CRT .7356 CRS .83|4 CST ,9874
LS_ 1022.6 WSA 256.9 SS4 16.0
ELI 792,9 EL2 256.9 ALF 25.91
632
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J
LAUNO4 OAT( OEC 19 1_
HEL Z(XENTRI( CON|(
RL 147.19 LAL .00
RP 107.77 LAP 3.12
RC 43.971 GL 11.64
PLA_ TOCENTR|( C(_lZ (
C3 48.72Z VHL 6.900
LN(_ A2'NTH LNCN TIME
90.00 3 •1 54
g0.00 ZZ 55 11
100.00 5 12 16
100.00 0 1 16
110.OO 7 8 30
110.00 O 31 43
FLIGHT TIM( I02.1XJ
DISTANCE Z40.885
LOL 87.16 VL 25.137 GAL 9.04 ATL 86.75 HCA 97.49 SNA 113.29 ECC .33471
LOP 184.67 VP 33.937 GAP -19.16 AZP 90.42 TAL 161.O3 TAP 258.53 R(A 75.37
GP 1.78 ZAL 54.21 ZAP 6.21 (TS 197.97 ZAE 164,,03 ET( 215.54 ZAC 104.25
OLA 13.?0 RAL 27._ RAO 6568.8 _L 13.042 PTH Z._8 VHP 12.177 OPA Z.97
L-| TIN( |NJ L4T INJ _ ZNJ RT A_ ZNJ AZ_4TH |NJ TIN( PO (ST T|N
3296.88 -24.78 116.1'7 273.78 75.B• • 36 41 2686.9
4119.10 ._ 173.f0 263.67 61.70 27 5 41 3619.1
2963._ -27.14 93.59 274.42 76.97 6 !1 40 2363.3
40Z7.96 3.10 157.64 262.49 60.25 1 8 34 3418.0
k_O.94 -32.75 69.?0 _5.76 79.61 ? 52 20 2030.9
3933.03 7,g_ 14f.44 259.48 56.65 I 37 16 3333.0
ARRIVAL DATE MAR 31 1969
IN(: 3.2513 Vl 30.269
APO 151.2! V2 35.164
ETC 166.23 CLP 5.95
RAP 10.24 ECC 1.8018








TO( -.7319 TRA-I.'/_J3 TE3 -.1243 BAU .0914
-._0_ _ .12J5 Re3 -.0653 F_/ .02040
F0( .6873 FRA 1.1730 FE3 -.]615 8SP 3206
BO[ .B865 BRA 1.7136 BE3 .1404 FSP -gg0
NIO-C_URS( E_CdTION ACC'UR_(_"
`%T 1655.0 S(,R 434.5 ,%3 110.1
_T .13_0 IWF -.J336 RTF -._633
JTIJ.J 1_3 -.0105 R13 -,8636
,%1 J6_.J _ 430.4 THA 2.15
_Z70[TERNINATION ACCURACY
ST 756.5 ._R 412.0 SS 675.2
CRY .7433 CR$ .8370 CST .9877
LS_ 1063.3 14S& 253.3 SSA 16.1
[LJ 825.3 EL2 253.J ALf 24.51
I._UNCH DATE DEC 19 1968 F'L|G*4T TINE 104.00 _RIVAL DATE APR 2 1969
HELIOCENTRIC C,_N ZC
RL 177.19 LAL .OO
RIP 107.80 LAP 3.16
RC 43.319 GL |7.15
PtJ_IE TOC_JMTR I C C(3NIC
C3 4•,692 W4L 6,1_5
LNOI ATNI)4 INCH TIME
90.00 3 33 16
90.00 _ • ?
1_0.00 5 15 S
100.OO 0 8 54
I10.00 ? 3 _q_
110.O0 O 37 3
0[STM_E 247.628
LOt- 87.16 VL 13.367 GAL 8.60 /_. _6.'r9 t,_
LOP 187.90 VP 36.O67 GAP -18.39 A2P 90.60 T/u.
¢,P 1.90 7_4. _4.06 ZI*P 4.87 rTS _.33 ZAE
100.T2 SI4A 114.42 ECC .32019 [NC 5.2147 Vl _O.269
160.76 TAP _61.48 RCA 77.79 APO 151.06 V2 35.153
1_.35 (TIE L_'_1.62 ZA( 105.93 ,_TC 166.11 (LP 4.49
74.26 RAt. 27.33 _ _r_.7 VEL J2.886 P/H 7.35 VHP Jl.6_A OPA 3._2
L-I TINE INJ LAT |NJ _ INJ RT AS( INJ ANTH INJ 111( PO CST TIN
3295.87 -24.63 117.3_ _7_.17 75.57 4 28 12 _695.9
4176.81 -.71 170.69 L_..77 61.69 24 13 44 3576.8
29_7.w_ -17.07 93.20 27_.94 76.82 6 4 33 2367.6
3980.33 1.49 155.03 261.55 _0.J4 I 15 15 3380.3
M.61 -_.78 _.51 _74.31 79.71 ? 47 15 2028.6
M9_.07 6.44 143.f7 _58.48 56.]6 I •J 53 329E.1
OIIrFERENTIAL CORI_CTION8
TIX -.7379 YPM-J._18 ¥C3 -.1_ _J .0761
RI0( -.4737 RRA .IO_3 RC_ -.0677 YAU .O2145
FOE .7243 IrRA 1 .|81_3 rE3 -.4153 _P 544J
" 80( .8768 8RA 1.Q951 BC3 .1274 FSP -320
RAP JJ.SJ ECC i,7355








ST 79_,2 Sit 407.1SS 708.3
C.RT .7522 CRS .8431CST .9880
LSA 11J0o3 HSA 248.9 SSA J6.J
ELI 855.3 EL_ 248.5 ALF 23._1
NIO--(OURSE EXECUTION ACCURACY
SGT 17J7.6 SGR 4f7.6 ,%3 120.2
I_T .1529 RRF -.1336 R_T -.8723
17"/_.0 1_3 -.OJJ7 RJ3 -,8725
SGI 1718.9 SG_ 422.3 THk 2.32
LAUNCH 0ATE DEC 19 1968 FLIGHT TI1( I06.00 ARRIVAL 0_TE APR 4 1969
J'_LIOCENTRI( CONIC
RL 147.19 LAL .00
RP 107.84 LAP 3.08
RC 42._34 GL J2.65
PLANETOCENTRIC CONIC
C3 •1.039 VHL 6,406
LNO'I AZ14TH LNCH TIN(
90.00 _ 24 7
gO.O0 23 13 5
i00.OO 5 7 35
JOO.OO O 16 J•
I10.00 6 58 !1
IIO.OO 0 42 7
DISTANCE 254.382
LOL 67.16 VL 25.581GAL 8.17 AZL 86.82 HCA 103.95 SMA 115,51 (CO .}0646
LOP 191.15 VP 36.227 GAP -17.45 A2'P 90.77 TAL 160.53 TAP Z64.48 RCt 80.11
GP 2.03 ZAL 53.97 ZAP 3.63 ET$ _15.54 7Ag 168.57 ETE 2110.I1 ZAC 107.58
DLA 24.B0 RAL 27.31RAD 6568.6 VEL 12.744 PTH 2.32 VHP Jl.OgO OPA 4.66
L-Z T|NE INJ LAT INJ _ |NJ RT ASC INJ A214TH ZNJ T|NE PO C$T TIN
3305.75 -24.46 118.06 270.69 75.27 4 19 13 2705.7
4123.96 -2.41 167.74 261.85 61.76 24 2I 49 3524.0
1972.19 -27.00 94.L_ 271.40 76.66 5 57 7 2372.2
39t2.75 -.12 152.42 L_0.58 _O.11 I 21 47 3332.8
16213.12 -32.81 69.33 2?2.79 79.81 7 41 57 2026.1
3851.59 4.91 J43,14 257,44 56.13 I 46 19 3251.6
OIFFENENTIAL CORRECTIONS
TOE -.7446 TRA-I.6?Z8 TC3 -.0884 BALI .0_17
ROE -.4483 _tA .0_97 i_3 -.0690 fAU .022_
FOE .7649 rRA 1.2105 re3 -.4769 BSP 5667
gO( .8691 EIRA 1.6752 BC3 .JI25 _SP -353
INC 3.1773 vI 50.Z69
APO 150.91 v2 35.141
[TC 165.96 CLP 3.01
MIDoCOJRS( EXECUTION ACCURACY
`%T 1781.2 `%R 420.2 `%3 131.3
RRT .1757 RRF -.1764 RTF -.8806
$GB 1830.1 1_3 -.DIM R13 -.8808
`%1 1782.8 S_ 413.3 ?HA 2.51
RAP 15.35 ECC 1.6754








ST 829.5 SR 401.9 SS 741.6
CRT .7619 CRS .8497 CST .9884
LSA 1158.1NSA 243.9 SSA 16.Z
ELI 889.1 EL2 _42.8 4LF Z1.98
LAUNO4 OAT[ OE( I9 1968 FLIGHT TINE 108.00 ARf_VAL CAT[ APR 6 1969
HELIOCENTRIC CONIC
RL 147.19 LAL .(_
RP 107.87 LAP 3.00
RC 42.524 5L 13.J6
P1,.ANETO_(NTRIC C_qJC
C3 37.729 VHL 6,142
LNO4 A21NTH LNO4 TIME
gO.DO 3 17 16
gO.00 23 L_Z 8
_O0.OO 4 59 45
100.00 0 23 25
110.00 6 52 47
110.OO 0 •6 53
DIST_ _1,143
COL 87.16 VL 25.780 GAL 7,77 A2'L _6.B6 _ 107.17 ,_AA 116.54 ECC .29351 IN( 5.1388 v! _.269
LOP 194.36 VP 36.336 GAP -16.54 AZP g0.93 TAL 160.34 TAP 267.52 RCA 82.34 Alto 150.75 V2 35.129
GP 2.18 7AL 53.93 ZAP _.(d_ ET$ 236.88 ZAE 170.51ETE 242._0 ZAC 109.20 ETE 165.78 CLP 1.52
DLA 25.31RAL 27.23 RAO 656_.5 VEL 12.613 PTH 2.79 VHP 10.575 0PA 5.51
L-I TIME INJ LAT INJ LON_ INJ RT AS( INJ A2t4Ts |NJ TIME PO CST TIN
3316.66 -24.27 118.20 L_.05 ?4.93 4 9 43 2716.7
4070.57 -4.13 164.75 LPoO.91 61.96 24 79 58 3470.6
L=_77.0_ -26.92 94._N_ 269.80 76._ 5 49 23 2377.J
_5.M -1.73 149.81 259.58 60.15 ! 28 11 3285.4
L_23.48 -32.84 _.13 271.23 79.93 7 36 30 2023.5
3_11.75 3.40 141.03 256.36 55.97 i 50 25 3211.8
OIFIrERENTIAL C.ORRI[C TION_
TOE -.7494 TRA-I ._4_N_ TC3 -.0_1 BAil .0474
RDE -.4241 RRA .0746 RE3 -.0706 FAU .02_3
FOE .808_ FRA 1.2784 Ir(3 -.5491 _P 5954
BOE .9611 _A 1.6513 6C3 .0940 fSP -HI
RAP 14.87 ECC 1.66_O9








ST 865.7 SR 396.3 SS 77_.6
_T .7718 CRS .8566 CST .9887
LSA JfO6.5 NSA 238.4 SSA J6.2
ELI 922.2 EL2 236.6 ALF 2_.90
NID-COUR',_E_ EXECUTION ACCURACY
,%T 1841.7 `%R 412.2 ,%3 143.6
RRT ._[]05 RRF -.2020 RTIr -.8887
1t_7._ _3 -.0152 R13 -.8889
,%1 1843.6 S_ 403.5 THA 2.70
633
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69 J
LAUNCH GATE DEC 19 1968
HELIOCENTRIC CONIC
RL 147.19 LAL .00
RP |07.9| LAP 2.90
RE 4Z._L 13.66
PLAMETC_ENTRIC CONIC
C5 34.733 VHL 5.893
LNCH AZNTH LNCH TIME
90.00 3 A 12
90.00 23 31 J7
lOO.OO 4 51 41
1(30.O0 0 30 26
IIO.O0 6 47 15
II0.OO 0 51 20
FLIGHT TIME 1|0.00 ARRIVAL CATE APR H 1969
OISTANC£ ?67.909
LC_. 87.16 VL ?5.965 GAL 7.36 AZL 86.90 EA 110.40 ._4_ 117.53 Eft .79131 INC 3.099! Vl }0.269
LCP 197.59 VP 36.476 GAP -|5.67 AZP 92.08 TAL |60.?0 TAP ?70.60 RCA 84.47 APO 150.59 VZ 35.117
GP ?.35 ZAL 53.96 tAP 2.35 ETS 271.96 ZAE 171.90 ETE 259.45 ZAC |10.79 ETC 165.57 CLP -.01
DLA ZS.BO RAL 27.10 RAO 6568.4 VEL 12.49A PTH 2.26 VHP
L-I TIME IN| LAT |NJ LONG IN| RT ASC IN| AZMTH IN| TIN[
3328.76 -74.O5 119.62 267.36 74.59 3 59 41
4016.66 -5.85 161.72 Zf19.95 62.74 24 36 14
298Z.25 -?6.84 94.93 268.16 76.32 5 41 23
_838.40 -3.32 147.24 256.56 60.28 | 34 24
2620.6A -32.87 68.92 269.62 80.05 7 50 56
3772.76 1.91 139.01 255.30 55.86 ! 54 13
DIFFERENTIAL _CTION5
TOE -.7535 TRA-I.6265 TC3 -.0312 BAU .0339
ROE -.4017 RRA .0596 RC3 -.0707 FAU .02538
FOE .8577 FRA 1.3306 FC3 -.6325 BSP 6174
• 8536 BRA 1.6276 BC3 .0773 FSP -432
L_I.X_CHOATE DEC 19 19t_1
HELIOCENTRIC CONIC
RI_ 147.19 LAL ,00
RP 107.95 LAP 2._O
RC 42.442 GL Ii.IS
PLANETOCENTRIC CONIC
C3 32.020 _ 5.659
LNO@ A5'NTH LN(J.I TIME
gO.OO 2 33 25
_0.00 23 40 3_
IOO.OO A 43 2_
100.O0 0 37 J3
110.00 6 4I 41
110.00 0 55 L_S
Ni0-CGURS[ EXECUTION ACCURACY
_T .Z281R_r -.23|6 RTF -.8965
|gd§*B RZ3 -.O|a4 R|3 -.8_7
_I |gO5.7 S_ _J2.9 THA 2.9(3
FLI{d, IT TINE If2,00
DISTANCE 274.676
LOt. 87.16 VL L_.136 GAL 7.0"_ AZL _.94 /-/CA |13.62 SMA
LCP L'_O,BI VP 36._6 {AP -14,82 A5'P 91,23 TAL 160,10 TAP
GP 2.55 ZAL 54.03 ZAP 2._ ETS 303.40 ZAE 172.42 ETE
OLA 26.27 R_. 26,9| RAO 6_.3 VEL 12.385 PTH 2.24 VHP
L-I TINE INJ I.AT ZNJ L._ |NJ RT A,_ INJ A214TH
3342.i7 -23.81 1_0.33 _§,62 74.20
_62.25 -7.56 158.64 258,97 62.63
_987.57 -26,76 93,30 L_o6.48 76.15
3792.08 -4.88 144.68 737.51 60.47
_617.5I -3_.9I 68.68 _7.97 80.19
3734,90 .46 137.03 254.J9 55.82
OIFFE'R_N_rIAL CC_K_CTICN_ MID-COURSE EXECUTION ACCURACY
T0_ -.76_O TRk-l,_O50 TC3 .0007 _lU .0"99_ t_T |_7.9 _ 395.8 S_3 172.5
ROE -.3797 RRt, .0452 RC3 -.0697 IrAU .027OO RRT ._26 RI_ -._6_3 R1T -.9030
rOE .9|1_ FRA |.M73 re3 -.7E99 BSP 6400 &_ _007.3 _3 -.0196 RJ3 -.9033
BOE .8522 8RA 1.60_ BC3 .0697 FSP -479 SGI 1970.7 S_2 3181.3 THA 3.14
10.077 OPA 6.36 RAP 16.35 ECC 1.5716








ST _02.3 SR 390.5 SS 817.5
CRT .7818 CRS .8641 CST .9890
LSA 1257.2 MSA 23?.7 55A 16.1
ELI 956.0 £L2 229.8 ALF 19.89
ARRIVAL DATE APR |0 1969
118.47 E(C .Z6985 IN_ 3.0576 Vl 30.269
273.77 RCA 86.50 APO 150.43 V? 35.105
280.79 ZAC 112.33 £TC 165.33 CLP -1.56
9.596 0PA 7.22 RAP 17.80 ?CO 1.5_70
IN| TINE FO CST TIN IN| 2 LAT IN| ? LC_G
3 49 7 2742.2 -25.75 112.39
24 46 38 3362.2 -ll.|7 151.87
5 33 I_ 2367.6 -28.40 86.88
J 40 25 3192.1 -8.78 J38.06
7 25 16 2017.5 -35.91 59.59
| 57 4I 3|34.9 -4.02 130.82
ORBIT 0_TERNINATION ACCURACY
ST 944.2 SR 384.8 SS 85_.9
CRT .7946 CRS .87_0 CST .9897
LSA 1313.9 NSA 225.6 SSA 16.?
EL| 995.3 EL2 271.7 ALF 18.91
LAUNCH DATE DEC 19 1968 FLIGHT TIME |14.00
HELIOCENTRIC CONIC OISTANCE 78J .44|
RL 147.|9 LAL .00 LOL 87.16 VL 26.295 GAL 6.67 kZL 86.99 H_A 1|6.84 Eg4A 119.35 £C( .25910 INC 5.0141 v| 30.269
RP 107.99 LAP _.69 LC_ 204.03 VP 36.688 G_P -|4.0| AZP 91.36 TAL 160.04 TAP _76.B8 RCA 88.43 APO 150.28 v? 35.092
RC 42.671 GL |4.63 GP 2.77 7AL 54.|6 ZAP 4.20 ET$ 3_.72 ZAE | 71.93 ETE 301.82 ZAC l| 3.R? ETC 165.05 CLP -3.16
PLANETOCENTR|C CONIC
C5 ?9.566 VHL 5.437 0LA 26.69 RAL 26.68 RA0 6568.2 VEL 17.786 PTH _.21 VHP 9.132 0PA R.O8 RAP 19.Z! ECC 1.4866
LNCH AZNTH LN_H TIN? L-I TIIAE IN| LAT ]_NJ LO_ [NJ RT A._ IN| A_iH IN| TIN_ PO C$T TIH IN| 2 LAT IN| ? LONG
90.00 ? 42 4 5357.03 -23.53 J21.53 263.84 73.77 3 38 2 ?757.0 -25.53 11_.4_
90.00 23 50 4 _7,33 -9.27 |55.51 ?57.99 63.12 24 55 IZ 3307.3 -12.80 148.61
I{30.00 4 35 ? 2992.88 -26.67 95.67 264.78 75.97 5 24 55 ?392.9 -78.33 87.26
100.00 0 43 44 3746.72 -6.40 142.17 ?56.44 60.74 I 46 lO 3146.7 -10.75 135.50
110.OO 6 36 7 2613.98 -3_.95 68.41 2_.29 80.34 7 19 41 2014.0 -33.93 59.31
110.130 0 59 8 _698._8 -.93 135.13 253.06 55.83 ? 0 46 ]093.4 -5.41 178.9J
ARRIVAL DATE APR IZ 1969
DIFFERENTIAL CORR1ECTIONS MIO-COI_S_E EXECLLTION ACCURACY ORBIT OETEt;PAINATIC, N ACCURACY
TOE -.7703 TRA-l.5776 TC3 .0_7 BAU .0506 5GT _50.5 SGR _87_6"5G3 J89.5 ST 985.1 SR 379,1 SS 905,3
ROE -.3596 RRA .0509 RC3 -.067| FAU .02879 RRT ._006 l_F -.3040 RTF -.9094 CRT .8077 ORS .B803 CST .9903
FOE .9710 FRA |.449| FC3 -.8431 BSP 6617 _ 2067.2 R_3 -.0223 R13 -.9097 LSA 137|.9 MSA 718.5 SSA 16.Z
BOE .8501 8RA 1.5779 Be3 .0775 FSP -529 ,_I _O34.0 $G2 _.l THA 3.40 ELI 1033.8 EL? 713.2 ALF 18.O5
LAUNCH DATE OEC 19 |968 FLIGHT TIN? lJ6.00 ARRIVAL GATE APR 14 1969
LCL 87._6 VL 26.442 GAL 6.34 AZL 87.03 _ |_0.05 _A
LGP 2197,25 VP _6.781 GAP -J3.LPZ AZP 91.49 TAL 160.03 TAP
GP 3.02 ZAL 54.33 ZAP 5.68 ET$ 329.86 ZAE |70.65 ETE
OLA 27.08 R_L 26,40 RAG 6568.1 VEL 12.195 PTH 2.19 VHP 8.685 0PA 8.95 RAP _.57 ECC 1.4500
L-! T_NE IN| LAT IN| LONG IN| RT A_ IN| AZNTH IN| TIME PO CST TIM |NJ ? LAT IN| 2 LONG
3373.43 -23.2| 1_2._ 262.02 73.31 3 26 24 2773.4 -25.28 114.56
_851.94 -10.95 152.31 256.99 63.72 I 7 53 3251.9 -14.40 145.33
2997.87 -26.59 96.D2 263.05 75.81 5 16 39 2397.9 -28.?7 87.62
3702.74 -7.85 I39.77 255._1 61.O6 I 51 35 3|O2.7 -11.65 132.99
21609.85 -33,00 68.10 264._ _0.52 7 |4 11 L_09.9 -33.95 58.99
133.3| 25|.9J 53.88 2 3 25 3063.5 -6.73 177.07
MI0-CCUR_ EXECUTION ACCURACY ORBIT OETERNINATICN ACCURACV
SGT _391.3 SC,R 379.9 S_3 208.3 ST 1025.7 SR 373.7 S5 950.3
RRT .3436 RRF -.]480 RI"F -.9J54 CRT .8203 CRS .8890 CST .9908
S_ 2125.5 K_3 -.0257 RI3 -.9158 LSA 1431.7 NSA _iI.I 55A 16.1
S_I _95.5 SG2 356.1 THA 3.68 ELI 1072.3 EL2 ?04.4 ALF 17.29
H£LICX:ENTRIC CONIC
RL J47.19 LAL .130
RP 108.03 LAP 2.57
RC 43.078 GL |5.08
PLAN[TC_ENTRIC CONIC
C3 27.345 VI-IL 5.L_29
LNCH A2_4TH LNCH TIN?
90.O0 2 3O l|
_O.00 0 3 41
100.OO 4 26 41
100.OO 0 49 52
IIO.O0 6 30 4|
110.00 1 2 L_ _63,5l -2.77
GIFFERENTIAL CORRECTIONS
TOE -.7767 TRA-|._507 TO3 .0_23 BAU .0578
ROE -,3410 RRA .0167 RC3 -.0_28 FAU .05080
roe 1.0363 rRA 1.5168 re3 -.9753 BSP 6829
BOE .8483 _RA 1.5_;O8 BC3 .1035 FSP -586
|_O.|9 ECC .24903 INC E.9681 Vl ]0.769
2_0.08 RCA gO.76 APO |50.17 V? 55.O80
3J8.43 ZAC 115.26 ETC J64.7_ CLP -4.79
634
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
'LAUNCH DATE DEC 19 1968 FLIGHT TIME 118,D0 ARRIVAL CATE APR 16 1969
PEL|OCENTRIC CONIC
RL 147.19 LAL .0(3
RP 108.07 LAP 2.44
RC 43.658 GL 15.51
PLAN[TOCENTRIC CONIC
C3 Z5.335 VHL 5.033
LNO-I ATNTH LNCH T|I_
90.00 Z ! 7 45
90.00 0 13 ]6
10(3.00 4 18 32
I(30.00 0 55 51
110.O0 6 25 27
IJO.O0 1 5 5
OIFFER_NTIAL CORRECTIONS
TOE -.7826 TRA-I.S226 TC3 .13|2 B,AU .048_
ROE -.3240 RRA .0025 RC3 -.0562 FAU .03307
FOE 1.1085 FRA 1.5910 FC3-1.1299 BSP 7035
BOE ,B47U BR_ J.5226 BC3 ,1427 FSP -650
DISTANCE 294.956
LOt 87.16 VL 26.577 GAL 6.02 AZL 87.08 H(A 123.27 SMA 120.98 ECC .23965
LOP 210.46 VP 36.866 GAP -|2.46 AZP 91.60 TAL 160.05 TAP 263.32 RCA 91.99
GP 3._0 ZAL 54.54 ZAP 7.26 ETS 335.14 ZAE 168.96 £TE 33(3.29 ZAC 116.63
INC 2.9190 Vl 30.269
APO 149.97 v2 35.067
ETC 164.35 CLP -6.47
DLA 27.43 RAL 26.09 RA0 6568.0 VEL 12.112 PTH 2.17 VHP 8.255 0PA 9.83 RAP 21.H7 ECC 1.4170
L-I TIN[ ZNJ LAT INJ LONG INJ RT A._C ZNJ A2)4TH [NJ TINE PO CST TIM |NJ 2 LAT INJ 2 LONG
3391.45 -L_.65 123.82 260.18 72.81 3 14 17 2791.4 -24.99 115.81
3796.10 -12.62 149.05 255.98 64.44 1 16 52 3196.1 -15.96 141.97
3002.09 -26,51 96.31 261.32 75.67 5 8 34 2402.1 -28.22 87.92
]660.70 -9.23 137.35 254.22 61.44 1 56 31 3060.7 -12.97 130.57
26OA.90 -33.05 67.72 262.89 80.74 7 8 52 2_04.9 -33.96 58.61
3630.64 -3.52 l]|.f9 250.7_ 55.98 2 5 35 3030.6 -7.96 125.32
MZ0-COURSE EXECUTION ACCURACY ORBIT OETERIdINATION ACCURACY
`%T 2150.5 SGR 373.1 .%3 229.4 5T 1066.2 SR 368.B SS 1000.5
RRT .3_5 RRF -.3982 RTF -.9211 CRT .8340 CRS ,8982 CST .9913
St_ 2182.6 R23 -.0298 R13 -.921fi LSA 1494.0 HSA 203.5 SSA 16.0
.%J 2J55.6 ,_2 342.4 THA 3.99 ELl IllI.l EL2 J95.2 ALF J6.62
LAUNCH DATE DEC 19 1968 FLIGHT TINE IL_0.00 ARRIVAL OATE APR 18 1969
HELIOCENTRIC CONIC
RL 147.19 LAL ,(30
RP 108.11 _AP 2.30
RC 44.405 GL 15._0
PLAP,_.TOCENTRI( CONIC
C3 23.517 VHI,. 4.849
LNCH ATNTH LNCH TINE
90.OO 2 4 51
90.00 0 23 45
JOO.OO 4 10 51
1130.00 1 0 27
110.00 6 20 35
110.OO 1 7 II
OISTANCE _OI.701
LQ. 87,16 VL 26.703 GAL 5.7_ AZI, 67.I3 H_ _26,46 SNA 121.72 £CC .23066 INC 2.8663
LCP 213.67 VP _HL944 GAP -11,75 A21 _ 91.71 TAL 160.11 TAP 286,59 RCA 93.62 APO 149.82
GP 3.64 2_. 54.79 ZAP 8.97 ETS 338.41 ZAE 167.10 £TE 3_.74 ZAC 117.93 £TC 163.94
DLA 27.73 RAL 25.74 RAO 6568.0 V[L 12.037 PTH 2.15 VHP 7.840 DPA 10.73 RAP 23.10
L-| TIM[ ;NJ L_T INJ LONG INJ RT ASC INJ A2NTH INJ TIMC PO (ST TIN INJ 2 LAT
_II.02 -22.45 125.12 298.33 72.28 3 I 42 2811.0 -24.67
3739.96 -14,24 145.73 254.97 65.26 I 26 5 3140.0 -17.46
3004,87 -215,47 96.50 259.C=O 75.57 5 0 55 2404.9 -2S.J9
]621.35 -I0.50 135.13 253.06 61.85 2 0 48 3021.3 -14.|8
2598.82 -33,]2 67.26 261.18 81.00 7 3 54 1998.8 -34.01
3600.16 -4.68 129.99 249.54 56.10 2 7 11 _00.2 -9.10
0IFFERENTIAL CORRECTIONS
TOE -.7872 TRA-I.4928 T(3 .1635 BAU ,060J
ROE -._]86 RRA -.0120 RC3 -.04_ IrAU .03560
FOE 1.1877 FRA 1.6728 FC3-1.3107 BSP 7235
BOE .84fl6 BRA 1.4929 B(3 ,1913 FSP -72I
NI0oC(XRSE EXECUTION ACCURACY
.%T Z206,4 S(,R 567,9 .%3 252.9
RRT .4470 RRF -.4546 RTF -.9263
SG_ 2"256.8 R_3 -.0349 R13 -.9267













ST 1J05.7 SR 364,7 SS 1053,6
CRT .8482 CRS .9077 CST .99J9
LSA 1557.9 NSA 195.6 SSA 15.9
EL1 1149.3 EL2 185.8 ALV 16,06
LAUNCH DATE DEC lg 1968 FLIGHT TINE 122.00 ARRIVAL O4TE APR 20 1969
HELIOCENTRIC CONIC
RL 147.19 LAL .DO
RP 1OEl.15 LAP 2.16
RC 45.309 GL I6.25
PLAN[TO_ENTRIC CONIC
C3 21.871 VHL 4.677
LNCH AZNTH LN(H TIN_
90.00 1 51 39
90.00 0 34 1
IOO .OO 4 3 57
I(30.00 I 4 24
110.O0 6 16 15
110.00 I 8 ]6
GJFFERENTIAL CORRECTIONS
TOE -.7907 TRA-I.46_3 TC3 .2442 BAU .0721
ROE -.295I RRA -.0269 RE3 -.0342 FAU .03844
FOE 1.2750 FRA 1.7641 FC3-1.5215 6SP 7416
E_£ .8440 BRA 1.4625 BC3 .2466 FSP -_01
DISTANCE 308.435
L0L 87.16 VL 26.818 GAL 5.45 AZL 87.19 HCA 129.69 SNA
LOP 216.88 VP 37.015 GAP -lI.O2 AZP 91.79 TAL 160.21 TAP
GP 4.02 ZAL 55.06 ZAP I0.78 £TS 340.54 _AE 165.25 £TE
122.42 ECC .22270 INC 2.8090 Vl _0.269
289.89 RCA 95.15 APO 149.68 v2 35.040
345.02 ZA( I19.14 ETC 163.46 CLP -I0.01
OLA 27.97 RAL 25.37 RAO 6567.9 VEL 11.969 PTH 2.13 VHP 7.4410PA 11.64 RAP 24.26 ECC 1.3599
L-I TIN[ INJ LAT INJ tON(; INJ RT ASC INJ A214TH INJ TII,_ PO CST TIM INJ 2 tAT INJ 2 LONG
3431.77 -22,02 126,48 256.47 71.73 2 48 51 2831.8 -24.31 118,56
3683.95 -15,81 142.37 253.94 66.20 I 35 25 3083.9 -18.89 135.05
3005.26 -26.46 9_.53 257.90 75.56 4 54 2 2405.3 -28.18 88.15
3585.69 -11.64 133.09 251.87 62.27 2 4 10 2985.7 -i5.26 126.17
2591.20 -33.20 66.68 259.48 81.54 6 59 26 1991.2 -34.04 57.54
3572.51 -5.73 128,54 248.32 56.24 2 B 9 2972.5 -10.12 122.21
MID-COURSE EXECUTION ACCURACY QR_IT DETERNIN_TION ACCURACY
SGT 2259.5 SGR 364.8 .%3 279.3 ST 1144.0 SR 361.7 SS I110.0
RRT .5078 RRF -.5175 RTF -.9311 CRT .8628 CRS .9174 CST .9924
SC_ LP288.? RZ3 -.041Z R13 -.9316 LSA 1623.6 HSA 187.7 $SA 15.7
.%1 2267.2 `%2 313.2 THA 4.7B ELI 1186,8 EL2 176.2 ALF 15.61
LAUNCH DATE DEC 19 1_ FLIGHT TIME 124,00 ARRIVAL 0ATE APR 22 1969
HELIOCENTRIC CONIC
RL 147.19 LAL .00
RP 108.19 LAP 2.01
RC 46.364 GL 16.53
PLAN[ TOCENTRIC CONIC
C3 20.3211 _ 4.515
LN_ ATIqTH LN_H TIME
90.00 I ]638
gO.DO 0 43 59
I00.00 3 58 17
100 .OO I 7 2
I IO.OG 6 12 ]6
1 I0.00 1 9 12
0I$7A/¢'[ 315.156
LCt 87.16 VL L_.925 GAL 5.19 A21. 87.25 H_A 132.89 SMA 123.06 £CC .21513 INC 2.7461 Vl 30.269
LOP 220.09 VP 37.080 GAP -10.33 kl"P 91.87 TAL 160.33 TAP 293.22 RCA 96.59 APO 149.54 v2 35.027
GP 4,47 ZAL 55,36 ZAP i2._ ETS _4I._3 ZAIE J63.48 ETE 349.97 2AC 120.25 ETC 162.94 CLP -11.88
OL_ 28,15 RAL 24.99 R_ 6567.8 VEL J1.906 PTH 2,J2 VHP 7.058 DPA J2.58 RAP 25.32 ECC 1.3554
L-I TINE INJ L_T INJ LONG INJ RT AS( INJ A2'NTH INJ TIME PO CST TIN INJ 2 tAT INJ 2 LONG
3452.22 -21.58 127.82 254.63 71._0 2 36 11 2852.2 -23.94 119.95
3629.58 -17.27 139.0_ 252.90 67.21 I 44 29 3029.6 -_0.21 131.61
3002.01 -26,32 96.50 256.24 75.67 4 48 19 2402.0 -28.22 87.92
3555.02 -12,_O 131.32 250.64 62.6? 2 6 17 2955.0 -16.17 124.34
2581.59 -33.29 65.95 2_1.B0 81.76 6 55 38 1981.6 -34.07 56.79
3548.213 -6.65 127.26 247.08 56.39 2 8 20 2948.2 -11.02 120.89
MIO-_ £YI.CUTION ACCURACY ORBIT OETERNINATION ACCURAC_
.%T 2304.3 SGR 365.1 .%3 308.9 ST 1177.1 SR 360.1 SS 11621.2
RRT .5727 R_F -._55 RTF -.9358 CRT .8773 CRS .9273 CST .9929
SC_ 2333.0 R23 -.0492 R13 -.9365 LSA 1687,4 NSA 179.9 SSA 15.5
.%1 2313.9 .%2 298.0 THA 5.27 ELI 1219,6 EL2 166.8 ALF 15.32
OIFFERENTI4L CORRECTIONS
TOE -.7900 TRA-I.4_82 TC3 .3112 BAU .0849
ROE -,2833 RRA -.0425 RC3 -.0173 FAU .04168
FDE 1.3692 FRA 1.8644 FC3-1.7703 _SP 7645
B_E .8393 8RA 1.4288 8C3 .3117 FSP -894
635
JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 4. 1968-69b
LAUIqCJ4 OAT[ OEC 19 196_ FLIGHT T|NE I26.00 ARRIVAL CAT[ APR Zd 1969
HEL IOCENTRZC CONIC
IlL 147.19 LAL .00
108.23 LaP 1.86
I_ 47. 538 GL 16.75
PLANE TOCENTR| C CONIC
C3 t.0JO V_. 4._SZ
AZMTH LNCH TINE
90.0O ! 27 52
90.00 0 51 43
loo.oo 3 $4 23
100.00 i 7 93
110.(310 6 9 54
I tO.DO 1 8 92
DIFFERENTIAL CORRECTIONS
T0E-.7B_ TRX-I.Y3_B
_0[ -.27_ /_ -.0893













TC3 .3794 (MAJ .0<J65
Re3 .0046 K/,U .Oa3_
r¢3-2.0599 I_ 7814
813 .3795 FSP --997
DISTANCE 321.863
27.O23 GAL A.94 A2'I. 87.3g HCA 136.10 S_A 123.67 ECC .20813 INC 2.6764 Vl 30.?69
37,138 GAP -9.66 A2'P 91.93 TAL 160.48 TAP 296.58 RCA 97.9_ APO 149.41 vZ 35.013
55.68 ZAP 14.70 ETS 342.82 7,_E 161.87 ETIE 354.10 ZA( 121.24 ETC 162.34 CLP -13.84
24.61RAD 6567.8 VlEL Jl.850 PTH 2.10 VHP 6.690 DPA 13.36 RAP Z6.28 ECC 1.3132
IN| LONG |NJ RT AS_ IN| A21qTH IN| TIN[ PO CST T]N JNJ Z LAT IN| 2 LONG
128_71 _J2.88 70.86 7 25 38 2866.0 -23.69 120.88
136.18 251.77 68.i5 1 51 26 29b_.2 -21.28 128.63
95.'PZ 254.64 75.95 4 4A 16 2393.6 -28.33 87.31
l_J.g_ 249.35 63.01 2 6 44 2930.9 -16.87 122.90
63.01 L_56.13 82.30 6 32 43 1969.4 -34.11 55.84
126.18 245.83 56.53 2 7 39 L_927.8 -11.76 119.78
MID-COURSE EXECUTION ACCURACY ORBIT O£TERMINL4TION ACCURACY
SGT Z346.6 SGR 370.4 SG3 342.0 ST 1209.0 SR 360.7 SS 1229.8
RRT .6416 RRF -.6573 RTF" -.9399 CRT .B9LP_ CRS .9372 CST .9934
_75.7 RL_ -.059J R13 -.9407 L,_ 1753.4 NSA 171.9 SSA 15.2
5GJ _f_.8 S_. _B_..6 THA 5.87 ELI 1251.8 £L._ 157.3 ALF 15.1 5
L_UNO_ DATE I_C J9 1968 FLIGq4T TINE l_.O0 ARRIVAL DATE APR 26 1969
HELIOCENTRIC CCN|C DIST_ _.8.5S5
RL 147.19 I,.AL .00 _ 87.16 VL 17.112 _ 4.72 A_I. 87.40 HICA 139.30 _ 124.23 ECC .20167 INC 2.5982 Vl 30.269
RP 1_.27 I._P l .69 _ LP'Z_.49 VP J7.191 GAP -9.0_ AZP 91;97 TAL 160.66 TAP _99.9_ RCA 99.18 APO t49.28 V2 35,(_)O
RC 48.883 GL 16._ GP 5.64 IN. 86.00 ZAP 16.83 ETS 343.33 ZAE 160.43 ETE 357.79 ZAC IL;_Z.IO ETC 16l .67 CLP -15.88
PLANE TOCENTRI C CONIC
C3 17.802 Wil.. 4.Z19 0LA _ 2_.2_ R__ f4.24 _ 6_7.7 _EL 11.796 PTH 2,,09 _ 6.339 0PA 14.60 RAP 27.11 Ecc J.2930
L_ A,_¢rt4 LN_ rrtl[ L !_ _ LAY
ioo.oo 3 _z ,_ L_j78._O -2_.go
1013.00 1 6 31 3514.93 -13.84
!10.00 6 8 _ 2553.96 -33.54
lIO.O0 1 7 2t_ 3512.04 -8._0
O IFFERENT IAL O0i_CTIONS
TI_E -.7846 TRA-l._16 TC3 .4480 BALI .|0_
ROE -.26_ _R,* -.0780 RC3 .0_ F_U .04_
fO£ 1.5852 FRA 2.tO_ IrC3-2._54 _P 7931
• BO( .8287 BRA 1.3638 _3 ,4492 FSP -JllO
|NJ L_NG INJ RT AS_ INJ AZI4TH INJ TIN_ PC) (ST TIM |NJ 2 LAT INJ 2 LONG
J_?,_O 151.42 71.21 2 23 26 2852.0 -23.93 il9.93
l$5.10 290.37 68.52 | 50 10 2966.0 -21.66 127,5J
94.65 253.11 76.46 4 42 _6 2378.3 -18.50 86.2!
118.99 248.Ol 63.24 2 5 6 2914.9 -17.33 121.93
63.83 _54.50 82._ 6 5{] 56 1954.0 -34.15 54.64
|_3.34 244.57 56.66 2 5 58 2912.0 -12.34 118.92
N|O-COI, JI_ EXECUTION ACCURACY ORBIT DETER)4INATION ACCURACY
SGT 1384.0 S_ _k_2.7 .%3 379._ ST 1237.6 SR _6A.! SS 1294.5
/_T .7110 _F -.7298 RTF -.9436 ERr ._{_ CRS .9471CST .9940
SGB 2414.5 R_3 -.0716 R|3 -.9446 LSA 1820.1NSA 164.0 SSA 14.9
SG| Z_)9.7 S_ L_67.4 THA 6.59 EL| |28| .5 ELF 148,1 ALF 1S.l 5
LAUNCH DArE DEC 19 1968 FLI_4T TII4[ 1]0.00 ARRIVAL DATE APR 28 1969
HELIOCENTRIC CONIC OISTANCE 335.2_9
RL 147.19 LAL .00 LOt. 87.16 VL 27.194 GAL 4.50 AZL 87.49 HCA 142.50 SMA 1_4.75 £CC .19573 IN( Z.509_ Vl 30.?69
RP |08.3] LAP 1.53 LOP 229.68 VP 37.238 GAP -8.40 AZP 91,99 TAL 160.86 TAP 303.55 R(A 100.33 APO 1A9,17 V2 34.987
RC 50.327 6L 16.89 GP 6.40 ZAL 56.31 ZAP |9.|0 ETS 3A3.52 ZAE 159.20 £TE !.27 ZAC 122.R0 ETC 160.92 ELP -18.04
PLANETC)CENTRIC CON|C
C3 16.685 VHL 4.1_g_ 0LA Z_.14 RAt. 23.90 RA0 6567.7 _E_L 11.750 PTH 2.07 VHP 6.003 OPA 15.71 RAP 27.80 ECC 1.2746
LNCH A2qq]_H LN(H TIN[ L-[ TI_ _NJ LAT |NJ LONG IN| RY A_C |NJ A_RATH _NJ TII_ PO CST TIN IN| 2 LA T JNJ Z LONG
90.OO 1 34 49 3403.61 -_.61 124.63 2_O.27 72.48 2 31 32 2803.6 -24.79 116.6_
gO.O0 0 39 6 3584'43 -18.44 136.23 248.68 68.12 1 38 50 2984.4 -21.25 128.70
1010.00 3 34 5 2954.39 -27.27 91.9_ 251.66 77._6 4 43 ZO 2354.6 -28.75 84.49
I00.00 1 2 _(] 3_ "14.04 128.63 _A6.6j 63.33 2 0 59 _08.7 -17.50 121,5_
i!0.00 6 8 19 25_4.43 -33.70 6_.32 25_._0 85.87 6 50 34 193A.A -34.18 53.il
110.00 ! 4 45 3501.61 -8._ 124.78 243.30 56.74 2 3 7 Zg_!.6 -12.71 118.35
DIFFERENTIAL CCRR[CTJONS NID-OCYJR_ _X[CUTION ACCDRACY CR_IT DETERMINATION ACCURACY
TDE -.7734 TRA-1.3237 TC3 .5259 _tU .1183 ,_T 2407.3 _ 404.1 ,_,3 420.6 ST 1255.4 SR 370.9 SS J358.0
ROE -.2623 RRA -.098_ RC3 .O693 F_AJ .053_7 RRT .7755 RRF -.7979 RIT -.9472 C..RT .92l| CRS .9566 CST .99A4
roE 1.7020 FRA 2.2482 FC3-2.7952 BSP 8110 S_ 2441.0 R_3 -._73 R13 -.948§ LSA 1879.7 MSA 156.3 SSA 14.5
B0£ .8167 BRA 1.3274 (_C3 .530fl FSP -1243 5_1 2427.9 _ 252.9 THA 7.50 ELl 1301.7 EL? 139.3 ALF 15.40
LAUNCH OATIF. DEC 19 1968 FLIGHT TIN[ 132.O0 ARRIVAL DATE APR 30 1969
I'lL IOCENTR| C CONIC
RL |47.19 LAL .(30
_P J08.36 L_P 1._
RC 51.881 GL 16.72
PLAN[TOCENTR IC CONIC
C3 15.664 WAL 3.958
LNO4 ,A2'NTH LNCH TIN[
gO.O0 1 48
gO.DO 0 L_ 97
100.00 3 '38 38
1_O.OO 0 55 37
I10.00 6 10 6
110.00 1 0 39
01FFrI_ENTIAL CORRECTIONS
TOE -.7_3 TRA-1 ._T7 TC3 ._7 _ ,J_3
-.2611 RRA -.1f33 RE3 .1160 FAU ,08887
Ir04E 1.82_ FRA 2.4119 FC3-3.2537 BSP 8185
80( ._039 _RA 1.293_ BE3 .6079 FSP -1386
DISTANCE M! .886
LOt. 87.16 Vl. 27._ GAL 4,51 AZL 87.59 PICA 145.69 _4A 125.23 ECC .IgO_8 IN( 2.4063 vJ .]0.269
LOP 2_t_.8B _= 37._J GAP -7.79 kIP 9|.99 TAL 161.07 TAP 306.76 RCA |01 .AO APO 149.06 V2 34,974
GP 7.52 Z_L 56.61 ZAP 21.53 ETS ]43.45 ZAE |38.16 ETE 4.78 ZAC 123,3| ETC 160.07 CLP -20.30
0LA _r'/'._O R_i.. 23,60 PJIO 6_7.6 V[L 11.707 PTH 2.06 ',/PIP 5.684 DPA 16.92 RAP 28.30 ECC 1.257_
L-I TIN[ IN./ LAT INJ LONG INJ RT ASC |NJ A214TH INJ TIN[ PC) CST TIN INJ Z LAT INJ 2 LONG
3340.40 -_.84 J_0.41 _4_.25 74.25 2 44 18 2740.4 -25.77 112.27
3618.88 -17.35 1_._9 246.9"Z 67.42 ] 23 15 _18.9 -20.46 130.92
2921.28 -27.75 g0.6_ 2_0.31 78.42 4 47 19 2321.3 -29.D7 B_,07
3513,f3 -13.gO 1_.89 245.17 63.27 1 54 10 2913.2 -17.37 121.83
2509.83 -33,86 60.42 251._4 84.99 6 51 56 1909.8 -34.18 51.19
5497.45 -8.55 124.56 14_.03 56.78 I 58 56 2897.5 -12.86 118.1Z
NID-COURS_ EXECUTION ACCURACY CR_IT DETERNINATION ACCURAC_
SGT 2425.7 _ 438.4 SG3 467.Z ST 1269.7 SR 382.9 SS 1423.9
RRT .8329 _ -.8584 RI"F -.9501 CRT .9349 CR5 .9656 CST .9948
•_ 2465.0 R_3 -.I070 R13 -.95|8 LSA 1940.2 MSA 148.3 SSA 14.1
SGI 2453.2 S_2 239.9 THA 8,64 ELl 1319.7 ELI 130.7 ALF 15.90
636
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-693
LAUNCH DATE DEC 19 196B FL]6PeT TINE 134,OO ARRIVAL CATE NAY Z 1969
14[L IOCENTRI( CONIC
RL 147.19 LAL .DO
Re 108.40 LAP I .lB
RC 53.536 GL 16.46
PLANE T(XENTRI C CONIC
C3 14.727 VIAl. 3.B3_
LNCH ATNTH LNCH TIM[
90.00 2 5 14
90.OO O 4 35
I00.00 4 6 45
100.00 O 45 45
110.O0 6 14 7
110.0(3 O 54 53
LOL 87.16 VL 27.337 GAL
LOP 236.07 VP 37.318 GAP
GP 8.46 ZAL 56.B8 ZAP
DISTANCE 348.524
4.12 AZL 87.71HCA 148.89 5NA 125.67 ECC ,18530 INC 2.2851 Vl 30.269
-7.21AFP 91.96 TAL 161.29 TAP 310.18 RCA 102,3B APO 148.96 V2 34.961
24.15 EYS 343.1J ZAE 157.32 ETE B.54 ?AC 123.59 ET( 159.10 (LP -22.70
DLA 27.48 RAL 23.39 RA0 6567.6 VEL 11.667 PTH 2.05 VHP 5.383 OPA 18.28
L-; TINE IN| LAT IN| LONG IN| RT ASC IN| A2_TH [NJ TINE PO (ST TIN
3269.23 -25.07 115.56 248.26 76.38 2 59 43 2669.2
3662.36 -16.40 1A1.06 245.16 66.59 I 5 37 )062.4
2877.50 -2B.31 87.49 249.02 79,97 4 54 42 2277.5
3529.32 -|3.40 1_.83 14_.7| 63.03 I 44 3§ Z929.3
2478.9_ -34.02 58.02 249.82 B6.AO 6 55 26 1878.9
3500.67 -8.43 124.79 240.77 56.75 1 53 13 2900.7
OIFFERENTIAL CORg£CTIOIS
TOE -.7A16 TRA-1.2509 TC3 .6649 8_UJ .135A
ROE -._637 RRA -.1519 R(3 .1767 FAU .06441
FOE 1.9542 FRA 2,5978 FC3-3.7861 BSP #232
BO£ .7871 _QA 1.2602 BC3 .6_ FSP -1545
RAP 28.60 ECC 1,2424








ST 1274.8 SR 401,3 55 1488.3
CRT .9477 CRS .973B CSr .9953
L$A 1_:)§,3 MSA 140.1 SSA 13.6
EL| 1330,B £L2 122,7 ALV 16.76
NID-COURS[ EXECUTION ACCURACY
SGT 2432.7 SGR 489.5 SG3 316.9
RRT .STgO RRF -.9OT4 RW -.9525
2,181.5 R23 -.131| R13 -.9348
.$G| 2470,B _2 _'_3o8 _ J0.12
LAUNO.# DATE OIEC 19 1968 FLI_qT TIME 1)6.(]0 ARRIVAL OATE NAY 4 1969
H[L I(XENTRIC CONIC
RL 147.19 LAL .00
RP 1(38.43 LAP I .00
RC 55.2B2 GL 15.91
PLANETOCENTR|C CONIC
C3 13.860 VHt. 3.723
LNO_ A21WT_ LN(H TIME
90.00 2 24 30
9O .O0 23 4O 28
JOO.OO 4 lB 42
100.OO 0 32 53
II0.00 6 20 32
110.00 0 47 12
OI STANCE 353.142
LGL 87.|6 VI.. 27.396 GAL 3.96 AZL 87.86 _ 152.08 SP,J |26.07 EC( .18.078 IN( 2.1393 Vl 30.269
LOP 239.25 VP 37.352 GAP .-6.64 AZP 9|.89 TAL 161.52 "rAP 313.59 RCA 103.2B APO 148.B6 v2 34.948
GP 9.89 ZN. 57.11 ZAP _.99 ET$ 342.52 ZJ_E 156.63 ET£ 12.78 ZAC 123.60 ETC 157.99 CLP -25.25
OLA 26.84 RAL 23.27 RA0 6_7.3 VEL 11.630 PTH 2.04 VHP 5.1010PA 19.84
L-! Tilde [NJ LAT [NJ LONG ENJ RE AS( ZNJ AZNTH [NJ T[14E PO CST TEN
31_O._5 -2_.22 110.06 247._ 78.90 3 |1 40 2590.5
37|4.24 -J4,97 J44.|9 243.46 65.68 24 42 23 3J14,2
28L=YZ.37 -ZS.gO 83.50 247.80 B2.00 5 5 44 2222,4
3557.65 -12,52 131.48 242.24 62.63 | 32 |0 2957.6
2440.O8 -34.14 5S.O0 248.33 88.JB 7 I 32 1840.1
3512.70 -7.96 125.57 239.54 56.65 I 45 43 2912.7
OIFF_RIENTZAL COK_ECTZCIk_
T_E -.7131 TRA-I,20o_ TC3 .7366 8AU .1446
ROE -.2704 RRA -.1892 RE3 .2573 FAU .07063
FOg 2.0726 FRA 2.8045 FC3-4.4|18 BSP 83|3
BOE .7626 BRA 1.22A6 BC3 .7BO2 FSP -|727
RAP 28.63 ECC 1,22B1








ST 1263.5 SR 427.5 SS 1545.0
CRT .95_0 CR5 .9BOB (ST .9957
LSA 21036.8 MSA 131.7 SSA 13.1
ELI 132B.9 EL2 115.2 ALF IB.12
_AIO-COt_X. f;._.OITfON ACCURA(_'
S_T _420.B _ _2.5 ,13 575.5
RRT .9118 mr -,9,137 RW -.9549
S6e _485.3 R23 o.JS7B RI3 -.95B1
_1 2475.1 SG2 LP_4.7 THA 12.08
LAUNCH DATE DEC 19 1968 FLI6HT TIM[ 13B.(](] ARRIVAL DATE MAY 6 1969
H_L|C(ENTRIC CONIC
RL 147.19 LAL .00
RP 108.47 LAP .B2
RC 57.109 GL 15.03
PLAN[TC(ENTRrC CONIC
C3 13.053 VHL 3.613
LNO_ ATNTH LNCH TIME
90.00 2 46 §6
90.00 23 18 17
1OO.OO 4 34 56
100.00 0 16 55
110.OO 6 31 4
110.OO 0 37 16
DISTANCE 361.739
LOt. 87.16 VL 2"r.454 GAL 3.81 AtL 8B.04 H(A 155.27 SMA 126.44 £CC .17668
LOP 242,44 VP 37,381 GAP -6.09 AZP 91,78 TAL 161."r4 TAP 317,01 RCA 104.10
_P 1J.71 7AL 57.2_ 2AP )0.12 ETS 3A1.63 7A£ 136.02 ETE J7.79 2AC 123,25
0LA 25.91RAL 23.30 RAO 6567.5 VEL 11.595 PTH 2.03 VHP 4.B41 OPA 21,70
L-I TIN[ IN| LAT IN| LONG IN| RT A_ |NJ A_ATH |NJ T|ME FO CST T|M
3102.58 -27.22 103.84 246.3| 81.87 3 38 39 2502.6
3776.08 -13._ 147.g? 24|.84 64..r2 24 21 13 3126.1
2754.44 -29,44 78.52 246.61 BA.56 5 L_0 30 2154.4
3599.45 -11.20 133.B8 240.B1 62,|0 1 16 54 2999.4
2391.05 -34.18 51.17 246.85 90.45 7 10 55 1791.1
3535.60 -7.12 126.59 238.36 56.48 1 36 11 2935.6
DIFFERENTIAL COR_CTION5
TOE -.6752 TRA-1.1672 TC3 .8034 BAU .1540
ROE -.2B18 {eRA -.2399 RC3 ._658 FAU .07744
FOE 2.1707 FRA 3.0351FC3-5.i_r3 BSP 8378
BOE .7316 BRA 1.1_ BC3 ,8827 FSP -1_7
_IO-COURSE E_£CUTI'_N ACCURACY
.%T 2391.3 St_ 665.2 .%3 636.4
RR.r .9333 RRF -.9683 R.rF -.9567
S_ 24B2.1 R23 -.1844 R13 -.9615
$61 2471.6 SG2 _'_7.8 .rHA 14.71
INC 1.9596 VJ _0._69
APO 14B.TB v2 34.936
ETC 156.7] CLP -27,95
RAP 2B.33 ECC 1.2148








ST 1236.1SR 464.0 SS 1589.3
(RT .9687 CR5 .9865 CST .9961
L_A 2062.5 HSA 122.6 SS_ 12.6
ELI 1315.9 EL2 lOB.] ALF 20.13
LAUNO_ DATE DEC 19 1968 FLIGHT TIME 140._0 ARRIVAL OATE MAY 8 1969
H_LIC_[NTRIC CONIC
RL 147.19 LAL .DO
Re 108.51 LAP .64
RC 59.O10 GL 13.67
PLAN[TOCENTRIC CONIC
C3 12.292 VHL 3.506
LNCH AZNTH LN_.H TIME
90.0_ 3 13 36
90.00 _ 53 33
|00.00 4 56 14
1OO.OO 23 53 37
110.00 6 45 42
110.OO 0 24 33
OISTANCE 368.316
LQ. B7,16 VL 27,504 GAL 3,67 AI'L _,27H_A
LOP 2A5.62 VP 37.406 GAP -5,56 AZP 91.61 T_.
GP 14.0B Zac 57.37 ZAP 33.61 £TS 340.42 ZAE
J58.45 SMA J26.77 EC( .17298
161.96 TAP 320.41RCA 104.B4
155.32 ETE 23.9(] 2_C 122.46
OLA 24.53 RAL 23.54 RA0 6567.5 VEL 11.562 PTH 2.02 VHP A.608 0PA 23.99
L-Z TIME IN| LAT JNJ LON_ IN| RT A,_. IN| ATMTH ZNJ 71P_ PO (ST TI_
3(301.81 -27.96 9_.36 245._9 B5.44 4 3 3_ 2401.8
3851.16 -10.98 152.27 240.34 63.73 23 57 44 325].2
2670.93 -29.B2 72.34 245.42 87.79 5 40 44 2070.9
)657.26 -9.34 137,16 239.4B 61.48 24 54 34 305.r.3
2328.42 -34.04 46.;_ 245._7 95.34 T 24 31 172_.4
3572.54 -5.73 128.54 237.2B 56.24 I 24 6 2972.5
DIrFERIENTIAL CORRECTIONS
TOE -.6293 TRA-l.1244 rC3 .B535 BAU .1636
ROE -.2989 RRA -.2965 RC3 .512B FAU .08431
V0E 2.2344 FRA 3.2941 FC3-5.9380 BSP B_4
8OE .6967 8RA 1.1634 BC3 .9957 FSP -2130
INC 1,7302 vJ 3(3.269
APO 148.70 V2 34.923
ETC 155.22 CLP -30.B3
RAP 27.59 £CC ].2023








ST 1193.9 _R 514.4 SS |6J7.2
CRT .9771CRS .9909 CST .9967
LS_ 2071.8 HS_ 111.7 SSA ]2.2
ELI J296.1 £L2 100._ ALF 22.98
NIO-O_t,IR_E EXECU.rJC_ ACCURACY
5GT 2344.4 SGR B09.6 .%3 700.3
RRT .94_ R_ _ -._38 RTF -.9579
S_ 2480.2 R_3 -.2054 R13 -.9651
•11 2468.3 ,_2 243.0 THA 18.33
637
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69J
LAUI_M OATE DEC 19 1968 FLIGHT T|P4[ 142.(]0 ARRXVAL CAT[ MA_ 10 1969
HELIO(ENTRZC EONIC O]$TAN(£ ]74.870
RL 147.19 LAL .00 LOL 87.16 VL 27.549 5AL 3.55 AZL 88.57 HEA 161.63 5_A 127.07 ECC .16967
RP 108.55 LAP .45 LOP 248.B0 VP 37.428 SAP -5.04 AZP 91.35 TAL 162.17 TAP ]23.81 RCA 105.5|
R( 60.976 GL 11.6/ GP !7.26 ZAL 57._ ZAP ]7.57 £?$ ]_.BZ Z_ |54.25 [T[ 31.45 ZAC J$J .05
INC 1.4260 Vl ]0.269
APO 148.63 V2 34.911
[TC 153.46 CLP -33.90
PLANETO(ENTRI( CONIC
C3 JI.570 V_ 3.40! CLA 22._! RAL 24.09 RAO 6567.4 EL 11.531 PTH 2.01 VHP 4.411 DPA 26.94 RAP 26.28 ECC 1.1904
LNr.H AZNTH LNCH TIN[ L-I TIN_ IN] LAT JNJ LONG IN] RT AS( IN] AZNTH IN] TIME FkO EST TIM |NJ 2 L4 T]NJ 2 LONG
90.00 3 46 14 2882.03 -28.32 87.82 244.23 89.8! 4 34 16 2282.0 -28.04 79.17
90.00 2_Z 25 16 _J45.47 -8.08 157.69 239.06 62.77 23 31 1 3345.5 -11.67 150.8§
lOO.O0 5 24 6 25_;.47 -_.84 64.58 244.20 91.87 6 6 52 1966.5 -29.26 55.82
100.OO Z] 30 5 3736.26 "*6.74 J42.5_ 2_.34 _0.81 24 32 21 3136.3 -10.58 134.90
110.O{3 7 6 21 L_'246.57 -33.53 ._.94 243.87 97.05 7 43 47 1646.6 -32.20 3(3.97
JIO.OO O 8 J5 _28._ -_.59 131._0 2_.]9 55.98 1 8 44 ]028.9 -8.03 125.23
0ZF'f'ER_NTIAL (_IRgIE(TION._ NZ0-(.OURSf.. EXECUTION ACCURACY CR81T [_ETERI.4|NATICN ACCURACY
TO(. -.5599 TRA-I .0685 TC_ .9289 BAU .1827 SGT LP254.8 S_ 1009.6 $G3 760.2 ST 1109.6 ._R 574.8 55 1593.3
-.3177 _q'A -.3826 RE3 .7292 Ir_J .09_05 RRT .9565 _ -.99_2 RTF -.9598 CRT .98_5 CRS .9940 CST .9972
FOE 2,1975 FRA 3.5438 FC3-6.8880 8SP 8693 SC_ 2470.5 R_3 -.2082 R13 -.9708 LSA L_022.5 MSA 98.9 SSA 11 ,9
_N[ .6437 _RA 1.1349 23 1.1809 FSP -2580 _J 2455.6 .`%Z 2?0.4 THA 23.49 ILl 1246.3 £L2 92.7 ALF 27.16
LALIN04 OATE DeC 19 I_N_ FLIGHT TINE 144.00 _R1RiVAL DATE NAY 12 1969
HELIOCENTRZC (X_iC 0IST/,N(£ _|.40_
147.19 I.JL .O0 LCL 87.J6 VL 27._9 GAL 3.44 A$'L 89.00 HI_ 164.82 SNA 127.34 [CO .16674 IN( 1.0007 Vl 30.269
Jl_._8 Lr_P ._ L._ 25j;_1_ VP 37.447 GAP -4.5_ AZP" 90.9_ T/_. 162.36 TAP 3_7.17 RCA 106.11APO 148.57 V2 3A._00
RC 63.0OO GL 8.37 GP 21.65 Z_4. 57.25 ZAP 42._0 ET$ 3_.72 Z._E 152.25 ETE 40.59 ZAC J18.78 ET/ 15J.37 CLP -37.15
PLAMET(_ENTRIC CONIC
C3 J0.894 VHL 3°30| DLA 19.40 RAt. 25.1| RAO 6_7.4 _IEL J|.5OJ PTH 2.00 vHP 4.270 DPA 30.91 RAP 24.11EC( J.1793
LNCH A2'NTH LNCH TZNE L-J TJN[ IN] L_T IN] _ |NJ RT AS_ |NJ A$'NTH IN] TIl4_ PC) (ST T;M _NJ E LAT ZNJ _ LONG
90.00 4 27 57 _7_E.38 -_7.N 76.g0 24_.J5 95.26 5 13 29 2|32.4 -E6.84 68.39
go.O0 21 5! 40 4070.26 -4.J4 164.73 _.21 61.96 22 59 31 3470.3 -7.p6 158.03
100.00 6 | 23 24_1.0_ -L_j.|2 54._8 242.9_ 97.08 6 41 54 183|.0 -27.83 46,02
100.00 23 0 55 _846.82 -3.04 J47.?0 2)7.60 60.25 24 5 2 3246.8 -6.97 J4J .13
II0.00 7 35 4_ 2135.Bl -32.29 31.55 242.38 101.88 8 1l 21 1535.8 -30.32 22.89
110.00 25 43 2 3714.82 ".31 135._ 235.g0 55.82 24 44 57 3114.8 -4.79 I_9.77
DIFF_RI_NTIAL CORIqI[CTICI_ NIO-(._UR_E _CUTION _CCURACY ORBIT D[T[RI, IINATION ACCURACY
TO_ -.5_00 TRA-I .06_7 TC_ .7876 _AU .1834 _T L_Z_4.6 _6R 1_12.8 SG3 817.5 ST J09J .6 SR 677.8 55 1590.8
-.3530 RRA -.523_ RC3 ._ FAU .09310 RRT .95_ _F -._ RTF -.952_ CR7 .9918 CRS .9964 CST .9989
rOE Z.1483 FRA 3.9097 FC3-7.39_I 8_P 7779 _ 2583.1R23 -.2188 RJ3 -.9725 LSA 2043.5 M$A 74.5 S5A IA.5
• 6_ _RA 1.18_4 _::3 1-2594 F_IP -2_0 _(_1 2560.4 _E _2.2 THA 29.97 ELI ]282.8 EL2 73.9 ALF 31 .74
LAUNCH DATE DEC 19 1968 FLIGHT TII,_ |46.00 ARRIVAL DATE H4v 14 J969
HELIO(ENTRIC CONIC 0ZSTANCE ]87.916
RL 147.19 L_L .00 LCL 87.16 VL 27.624 GAL 3.34 AZL 89.65 H(A 167.99 S_I_
RP 108.62 LAP .07 LOP 255.16 VP 37.46_ GAP -4.04 AZP _0,35 TAL 162.53 TAP
RE 65.076 GL 3.05 GP 28.00 ZAL 57.14 ZAP 47.86 ETS 334105 ZAE 148.36 ET[
PLAN[TO(ENTR|C CONIC
C3 10.313 VHL 3.211 0LA 14.35 RAL 26.87 RA0 6567.4 V[L 11.476 PTH 1.99 VHP
LN(.H AZMTH LN_H T|l.l_ L-I TIN_
90.00 5 24 46 _5_0.87
- gO.DO 21 8 56 4249.51
I00.00 6 53 46 2243,84
I00.00 22 22 37 4011.78
110.00 8 19 9 1976.67
110.00 23 13 44 _51.71
DIFFE_NTIAL CCRR_CTIONS
TDE -.42(N3 TRA -.99_5
_3E -.3576 RRA -,7154
FOE 1.7395 FRA 4.0597
BO£ .5562 8RA 1.2292
127.58 ECC .16415 INC .3524 VJ 30.269
330.52 RC_ 106.64 4PO 148.52 V2 34.889
50.99 ZAC 115.19 [TC 148.91 CLP -40.55
4.230 0P_ 36.51
INJ LAT INJ LONG INJ RT A$_ INJ _ZMTH INJ TIE PO CST TIN
-25.78 62.54 Z42.Jg JO_.l§ 6 6 57 1930.9
1_64 174.74 2_J.26 61.73 22 19 46 3649.5
-26.B0 4i,17 241.93 103.77 7 31 10 1643.8
2.55 156.75 2_7.75 60.E1 23 29 29 3411.8
-29.47 20.01 241.06 108.16 8 52 6 1376.7
4.92 143.14 2_.28 56.13 24 17 55 3251.7
HI0-COURS£ £XECU?_ON _CCUR_CV
TC3 .8311BAU ._79 S_T 2061.8 _ 1727.7 S_3 830.4
RC3 1.4286 rkU .09_08 RRT .9545 RRF -.9988 RIT -,9531
FC3:8.0654 8SP 8597 _ 2689.9 _3 -.1782 RJ3 -.9827
i(_ t._'7 FSP -2504 ,%1L_60.1 S_2 399.4 TH_ 39.73
RAP Z0.51ECC 1.1697








ST 939.6 SR 751.1SS 1400.7
CRT ,9971CRS .9975 CST .9997
LS_ 1845.5 MSA 49.5 SS4 1B,2
ELI 1L:_O2.1 £L2 44.7 _LF 38.6?
LAUNCH OAT£ 0£( 19 1968 FLIGHT TINE 148.00 AMEIVAL DATE NAY 16 1969
H_LI_NTRIC CONIC
RL 147.19 L4L .0_
RP i08.65 LAP -.11
RC 67.196 GL -6.48
PLAN[TO_ENTRIC CONIC
C3 lO._JB VHL 3.18!
LNCH A2_TH LNC.H TIME
gO.O0 6 50 35
90,00 _ 8 18
100.00 8 14 _7
1(30,00 21 27 7
! 10.00 9 28
110.00 E2 29 36
0IST_N¢£ _J4.40_
LOL 87.16 VL 27.655 6AL 3._ A.-_.. 90.75 PiCA 171.17 SMA 127.79 ECC .16189
LOP 258.33 VP 37.475 GAP -3._7 AZP 89._ TAL 162.67 TAP 333.84 REA 107.10
GP 37.58 Z_L 57.57 ZAP 55.20 ETS 330.76 ZA[ 140.96 ErE 61.44 ?AC 109.49
OLA 5.34 RAL 30.03 RAD 6567.4 VEL 11.468 PTH 1.99 VHP 4.416 0P4 44.79
L-I TINE ZNJ L.AT IN] LONG IN] RT ASC IN] 421,4TH IN] TZI_ PO CST TiN
22]0.32 -19.95 42.49 242,40 110.52 7 27 46 1630.5
4542.21 10.83 191.31 240.83 63.68 21 24 O 3942.2
1_.03 -_0.80 L_'_.25 242.04 111.96 8 47 7 1360.0
4287.94 11.66 172.19 240.43 62.28 22 58 35 3687.9
1728.38 -23.07 3.57 240.96 115.95 9 57 16 1128.4
409_,35 13,82 156.09 239,17 58.4_ 23 37 48 3492.4
0IrFE/;_NTIAL CORRECTIONS
TOE -.3261 TRA -,9570 TO3 .7490 BAU .2879
ROE -.3069 RRA-1.0422 R(3 1.9919 FAU .08828
FOE I.O345 FRA 3.99_3 FC3-7.5534 8SP 9374
_OE .4478 _RA 1.4149 8C3 2.1281FSP -2348
IN( .7444 Vl 50.269
APO 148.48 V2 34.878
ETC 146.13 CLP -43,93
RAP 14.15 ECC 1.1665








ST 784.2 SR 791.7 $S 1091.7
(RT .9969 CRS .9980 CST .990_
LSA 1557.4 NSA 89.7 SSA 8.3
ELl 1113.5 £L2 43.8 ALF 45.27
MIO-O3URSE EXECUTION ACCLM4C¢
,%T 1889.3 _ 2337.9 ,%3 766.6
RRT .949_Z R_" -.9996 RTr -,9478
3005.9 R_3 -.1282 RJ3 -.9914
5{;1 2_69.2 `%2 46_.2 THA 51 .37
638
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH DATE DEC 19 ]96,8 IrLZQ'IT TINE 150.0_ ARRIVAL ,DATE HAY f8 1969
LOL 87.16 VL 27.682 GAL
LOP 261.50 VP 37.485 GAP
GP 52.53 ZAL 61.21 ZAP
OISTANCE 400.858
3.20 AZL 93.06 HCA 174.33 5_A 127.97 ECC .15995 INC 3.0598 VI ]0.269
-3.10 AZP 86.96 TAL 162.78 TAP 337.11RCA 107.50 APO 148.44 v2 34.867
65.24 ETS 326.98 ZAE 127.54 ETE 69.92 ZAC 100.43 ETC 143.37 CLP -46.48
HELIOCENTRIC CONIC
RL 147.19 LAL .00
RP 108.68 LAP -,30
RC 69,360 GL -25.09
PLAf_T_NTRIC CONIC
C3 12.110 VHL ],4_ CLA -12.28 RAL 36.06 RA0 6367.5 VEL 11.534 PTH 2.02 VHP 5.278 OPA 57.10 RAP .48 ECC 1.1993
LNCH AZNTH LNCH TINE L-I TIHE INJ LAT |NJ LONG INJ RT A_ SNJ A_4TH INJ TIME PO CST TIM _NJ 2 LAT INJ _ LONG
90.00 9 29 32 1709.96 -4.99 11.64 249.21 117.91 9 58 2 1110.0 -I.22 4.99
90.00 18 17 28 5136.69 25,20 228.85 253.08 76.64 19 43 4 4536.7 23.11 2213.80
100.00 10 44 }6 1467.81 -5.92 333.32 248.70 119.35 11 9 3 867.8 -1.96 346.77
10(3.00 19 45 5 4854.07 26,23 207.77 252.79 75.12 21 5 59 4254.1 23.93 199.7]
110.00 I1 38 39 1298.53 -8.34 339.00 247.22 123.27 12 0 17 698.5 -3.90 332.72
110.00 21 7 32 4596.11 28.94 187.25 251.86 70.96 22 24 8 3996.1 26.07 179.25
DIFFERENTIAL CORR[CTICNS NI0-COURS_ E_ECUTICN ACCURACY CRBIT 0£TERt41NATICN ACCURACY
TOE -.2392 TRA -.9529 TC3 .5137 BAU .3693 SGT 1691.5 SGR 3173.5 SG3 552.4 ST 622.3 SR 837.5 SS 769.6
ROE -.0580 RRA-I.6434 RC3 2.2228 FALl .06196 RRT .9384 /_W -.9999 RTF -.9381 CRT .8410 CRS .9993 CST .82OA
FOE .0790 FRA 3.3234 FC3-4.4296 8,$P 11393 _ 3596.1 R23 -.0759 R13 -.9971 LSA 1258.1 NSA 313.0 SSA 1.4
BOE .2461 8RA 1.8997 BC3 2.2814 FSP -1728 _1 3558.1 _ 521.3 THA 62.79 ELI 1005.0 EL2 280.6 ALF 54.86
LAUNO'I OATE DEC 19 1968 FLIGHT TINg 152.00 ARRIVAL OATE HAY 2'0 1969
0ISTANCE 407.256
LOL 87.16 VL 27.706 GAL 3.15 AZL 101.10 _ 177.46 SI4A 128.13 ECC .15835 INC11.1025 VJ 30.269
264.67 VP 37.493 GAP -2.66 _2P 78.91 TAL 162,82 TAP 340.28 RCA 107.84 APO 148.42 V2 ]4.858
GP 75.73 ZAL 74.99 ZAP 78.56 ET$ 318.08 2_ 104.35 ETE 68.75 ZAC 87.27 ETC 136.66 CLP -36.40
P_LIO(ENTRZC CONIC
RL 147.19 LAL ,00
RP 108.72 LAP -,49
RE 71.560 GL -56.44
PLAI'4[T(X£NTRIC CONIC
C3 40.883 VHL 6.394 0LA -42.16 RAL 47.51 RAO 6568.6 VEL 12.738 PTH 2,32 VHP 9.6A5 CPA 71.65 RAP 31A .22 ECC 1.6728
LN(.H A2'NTH LNCH T]NE L-Z 7;142 JNJ I._T ZNJ LONG [NJ RT ASC INJ A2'MTH XNJ T|ME PO CST TIM INJ 2 LAT INJ 2 LONG
57.35 11 5 A6 1731.56 21.44 30.00 291.79 127.21 !! 34 38 1131.6 26.13 23.33
122.65 18 12 37 56_.22 21,46 22.43 291.B0 127.21 19 47 33 5096.2 26.14 259.77
57.35 JJ 5 46 1731.56 21.44 )0.00 _9J.79 127.21 11 34 38 1131.6 26.13 23.33
122,65 18 12 37 56_.22 21.46 L_.45 291.80 127.21 19 47 33 5096.2 26.14 259.7t
57.35 11 5 46 1731.56 21.44 30.00 291.79 127.21 11 34 38 !131.6 26.13 23.]3
122.65 J8 12 37 5696.22 21.46 266.45 291.80 127.21 19 47 33 5096,2 26.14 259.77
OIFFER1ENTIAL CCRK_CTICNS NJ0-CCURSlE EXECUTICN ACCURACY CRBIT DETERMINATION ACCURACY
TOE -.2928 TRA-I.50_ TC3 ,1019 BkU .3130 SGT 1845.0 ._ 3918.0 SG3 205.8 ST 606.2 SR 1315.8 SS 643.e
ROE .7362 RRA-3.1386 RE3 .5635 F_J .014_ RRT .9452 RRF -.9994 RTF -.9556 CRT .5629 CRS .9968 CST .6275
FOE -.3710 FRA 1._V227 FC3 -.3112 BSP 12742 ,_ 4330.7 _3 -.O245 RJ3 -.9997 LSA 1510.0 HSA 482.9 $SA .4
BOE .7923 BRA 3,4815 8C3 .5726 FSP -618 _1 4295.6 SG2 549,6 THA 65.58 EL1 1366.0 EL2 482.7 ALF 7].32
LAUNCH DATE DEC 19 1968 FLIGHT TINE 154.00 ARRIVAL 0ATE HAY 22 1969
HELIOCENTRIC CCN|C DISTANCE 414,051
RL 147.19 LAL .00 LOt. 87.16 VL 27,725 GAL 3.05 AZL 45.12 HCA 180.96 SMA 128.27 ECC .15657 INC44.8733 Vl 30.269
RP 108.74 LAP -.67 LOP 267.84 VP 37.499 GAP -2.13 AZP 134.87 TAL 163.21 TAP 344.16 RCA J08.19 APO 148.35 V2 34.848
RE 73.792 GL 61.1] GP -74.32 ?AL 85.88 ZAP 86.55 ETS 167.84 ZAE 75.13 ETE 55.38 ZAC 106.50 ETC 354.13 CLP 77.12
PLANETOCENTRIE CONrE
C3 497.600 VHL 2_.307 _LA 55.35 RAL 327.65 RAD 6572.4 VEL 24.878 PTH 3.34 VHP 25.814 CPA -56.51 RAP 124.93 ECC 9.1892
LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG _NJ RT AS_ INJ A2'MTH INJ TIt4_ PC) CST T|M _NJ _ LAT INJ 2 LONG
40.23 16 46 55 4966.04 -2.10 235.39 236.21 34.68 18 9 41 4366.0 -_,67 231.21
139.77 I 54 20 3356.73 -2.09 105.85 236.20 34.68 2 50 17 2756.7 -8.6fi I_1.6_
40.23 16 46 55 4966,04 -2.10 235.39 236.21 34.68 J8 9 41 4366.0 -_.67 _31.21
159.77 1 54 20 3356.73 -2,09 105.85 236.20 34.68 2 50 17 2756.7 -8.65 101.6_
40.23 16 46 55 4966.04 -2.10 235.39 236.21 34.68 18 9 41 4366,0 -_.67 231.2!
139.77 1 54 20 3356.75 -2.09 105.85 236.20 34.68 2 50 17 2756.7 -_.65 101,6_
01FFERENTIAL CCK_ECTION8 MIO-COURStE EXECUTION ACCURACY ORBIT 0ETERM|NAT_ON _CCURACY
TDE-5.9269 TRA 1.9582 TC3 -.1458 BAU 1,9692 5GT 1877.1 SGR 4019.4 5G3 80.7 ST 1545.4 _R 3833.9 SS )960.0
RO-14.9192 RRA .8582 RC3 -.2576 FAU-.O_633 RRT .9178 RRF -.9976 RTF -.9429 CRT .9_99 CRS .999_ CST .99_7
FOE 3.4166 FRA -.3350 FC3 ,0632 BSP 8250 5_ 4436.1 R23 .0001 R13-1.0000 LSA 4570.3 HSA 203.5 SSA .5
BO216.O533 8RA 2.1380 BE3 .2960 FSP -159 SG1 4383.1 SG2 683.5 THA 66.1_ ELl 41_8.7 EL2 203.5 ALF 6_._ 9
LAUNCH DATE DEC 19 1968 FLIGHT TIME 156.00 ARRIVAL DATE HAY 24 1969
_LIOCENTRIC CONIC
K_. 147.19 LAL .00 LQ. 87.16 VL 27.742 GAL
RP IO8.77 LAP -,86 LOP 271,01VP 37,_03 GAP
RC 76,053 GL 59.10 GP -67.35 2_4. 76.75 2AP
PLANE TC(ENTRIE CONIC
C] 49.425 VHL 7.0_0
LN_ A2'NTH LNCH TIME
34.17 17 28 23
145.83 3 7 51
34.17 172823
145.83 3 7 51
34.17 17 28 23
145.83 3 7 51
DIFFERENTIAL _CTIONS
TOE-!.4898 TRA -.3785 TC3 .0445 BAt./ .2783
ROE 4.9893 RRA .0170 RE3 -.4188 FAU .02721
FOE 5.2760 FRA .1_ FC3 -.4767 8SP 1_O45
80£ 5.2070 8RA ,3789 8C3 .4211 FSP -1181
DISTANCE 420.241
3.06 AZL 77.42 HCA 183.9A S_A 128.38 ECC .15569 INCJ2.5761 Vl 30.269
-1.75 A2'P 102,55 TAL 163.02 TAP 346.95 RCA 10_.39 APO J48.37 V_ 34.839
78.56 ETS 35.99 ZAE 110.51 ETE 2_9.97 ?AC I]6.71 ETC 216,42 CLP -5_.99
OLA 60.37 RAL 342.07 RA0 65_.8 VEL 13.O69 PTH 2.39 VHP 6.53_ CPA -_0.66 RAP 64.50 ECC 1.8134
L-I TIME INJ L_T INJ LONG INJ RT ASC INJ A2q4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
4597.67 -25.57 226.61 236.29 33.24 18 45 0 ]997.7 -32.17 221._5
2925.47 -25.56 89.30 236.27 33.23 3 56 36 2325.5 -32.16 _4.55
4597.67 -25.57 226.61 236,29 33.24 18 45 0 3997.7 -3_.17 221._5
2_'d5.47 -25.fl6 B9.30 236.27 33.23 3 56 36 2325.5 -]2.16 _4.55
4597.67 -25.57 226.61 236.29 35.24 18 45 0 3997.7 -32.17 22I._5
2925.47 -_5.56 89,30 236.27 33.23 3 56 36 2325.5 -32.J6 84.55
MID-COURSE EWECUTION ACCURACY ORBIT DETERMINATION _CCURACV
SGT 1566.5 SGR 4108.7 SG3 376.5 ST 1228.5 5R 4066.3 SS 2429.4
RRT -._90 RRF ,9989 RTF -.9078 CRT -.9886 CRS -.9999 CST .9906
4330.0 R'_3 .0011RI3 .9998 LSA 4_K_.3 MSA J77.0 SSA ].4
•f_J 4288.3 $62 599.5 THA 106.81 ELI 4244.1 EL2 176.9 ALF 106,66
639
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,
LAUNCH OAT£ 0£( I9 |_/1
HELIOCENTRIC _lC
IlL 147.19 I._L .O0
I_P toil./10 LAP -! .04
IE TI1._40 _ 51.16
PLAN[ TOCENTRIC C.X_JC
C3 Z7._3 _ 5.221
LN04 A2_4TH _ T|N[
39.79 i_ 33 ;_
140.21 3 43 12
39.79 18 33 aJ
140.21 3 43 12
39.79 18 33 a3
140._1 3 43 lZ
FLIC_T TIN[ 158.00 ARRIVAL CAT[ NAY 76 1969
or STANC[ 426. C_O
LOL 87.16 VL 27.75S GAL 3.05 AZL 8|._ HCA 187.09 EdAA 128.47 ECC .1§486 IN( 8o4}73 Vl ]0.269
LOP 274.J7 VP 37.506 GAP -1.33 AZiP M.37 T_. 162.96 TAP 3rJ0.0S I_A 108.58 APO 148.37 v2 34.831
GP -51 .IJ |At. 72.07 ZAP 'J'6.42 [TS 21.09 |AlE 127.38 ETE 279.85 Z/=C 120.17 [TC 199.21 CLP -68.04
OLA 55.71 RAL 3§4.64 _ 65_.1 _EL 12.19_ PTH 2.|9 _ 4.317 OPA -M.65 RAP 48.46 ECC I .4487
L-i TIN[ ZNJ I.AT INJ _ IN,/ RT AS( _NJ A2MTH iNJ TINE PO CST TIN |NJ Z LAT]NJ Z LONG
4419.13 -3_.05 214.16 239.34J 41.66 19 47 0 _19.1 -37.85 207.85
_4.76 -3_.04 _4.04 2_o56 41.65 4 _ 56 L_O4.8 -37.84 77.73
4419.13 -3e.05 214.16 239.56 41.66 19 47 O 3819.1 -37.85 207.85
2_04.76 -32.04 /M.O4 L_J9,36 41.65 4 29 56 L_204,8 -37./14 77.73
44|9.13 -32.05 214.16 239._ 41.66 19 47 0 3819.1 -37./15 207.85
;_04.76 -3_.04 " 84.04 _.56 dJ .65 4 _ 56 L_04.8 -37./14 77.73
DlirlrEJ_ENTXAL CCIRN[CT|ONS X][O_ tr_EO,/T|ON _CC.MI_ICt'
TOg -.2515 TRA -._16 TC3 -.041/1 I_U .3_O_ _T 779.6 SCR 3_T/'.7 SC,3 /101.4
ROE 3.1359 _ .4557 N(3 -.g067 FA() .OTMI RRT -.5T74 RIEr .9993 RTF -.IO00
rOE 7.7935 FRA 1._ Ir(3-2.4390 _P 1|52_ _ 3759.4 _ .01367 R|3 .999_
_0( 3.14/15 _i_ ._0 8(:3 .g076 IrSP -252"Z JKI 3705.9 S_ 631.6 1_ 97.19
LAUNCN OAT[ 0(C J9 1_ F'L|_IT TZI4_ |_0.00
HIELIOC[NTRIC C.,OqIC DISTM_( 4yz.g_J3
RL 147.19 L_L .00 LOt. 87.16 VL Z7.766 GAL 3.05 A21L 83.J6 pl_ 190.25 SI_ 17_.55 |CO .15426 |N( 6.8415
RP JO8./17 L._P -1.21 LOP 2"r7._4 VP 37.506 GAP -._ A2'P _.73 TN. 16_..88 TAP 3_3.12 RCA 108.72 APO 14/1.3/1
R( 80.6$1 GL 46.11 GP °40.73 7AL 69.46 ZAP 78,16 I_TS |3.J9 _ j38.J7 £f£ 273.56 ZAC 120.10 £TC 189.93
PL*,N_ YOC£NTRIC _iC
(;3 71.002 M,4L 4.5tl30I.A 52.08 _ .71 _ 6_7.9 ME1. |J..93_ PTH 2.12 Vt_P 3.572 DIP/, -]0.58 R_P 40.J0
LNO4 A2_II"H _ T_14_ L--_ TINI_ [NJ I.AT _NJ _ J_NJ RT A._ _NJ 12141rH IN| TJ_141_ PO CST T_N _NJ 2 LAT
44.Z7 :_ JO 33 4_?_0_ -33._4 Z05.10 Z39.Y6 4_._J 20 22 40 3727.0 -_.63
135.73 3 54 24 27_.15 -33.43 /_|.76 L_J9.75 47.,17 4 40 33 2169.1 -_.62
44.77 19 lO 33 4_.7.0_ -33.44 _05._0 2"_.76 47.43 _ 7*2 40 3727.0 -3_.63
135.73 3 54 24 _'/_.l_ -_3.43 _|.76 _J_.?_ 47.42 4 40 33 21_.1 -_.67
44.27 19 lO 33 4_7.03 -3_.44 _05._0 _J_.76 47.4_ _ _ 40 3727.0 -_.63
135.73 _ 54 24 2769.15 -33.4_ 81.76 _1_.7_ 47.42 4 40 33 2|69.1 -_.62
OIFF'gR£NTJ[AL CORf,_CT|ON_ N|O-CO,/R_J_ [_OUITJON ACCURACY
T0E .1466 TR_ -.2"/'05 1"C3 -.2254 _ ._1107 _i_T 6JS.? _ 31"/0.5 863 1146.4
ROE 7.2434 RRA .5M2 R£3-1.0_35 FAU .11731 RifT .0_7 _ ._992 RTF .035_.
Fog 9.J/117 FRA 2.4_H19 IRC3-4./1157 8SP _ _ _.? _ ._ RI) ._191
_OE 7.7462 8RA .6024 _3 1.1067 FSP -5657 _1_| 3170.? _Z 614.6 THA /19.31
ORBIT 0(TERNIN_TION ACCURACY
ST 375.9 SR 3451.5 55 3207.7
C.RT -./1630 CRS -.g_399 CST .8687
LSA 4719.7 NSA 189.6 SSA 2.7
EL| ]466.8 EL,? 1/19.1 _Lr 95.39













ST 246.7 SR _74.J 85 3572.5
CRT .66_1 CRS -.9999 CST -.6507
LSA 4_56.7 NS_ 1/18._ SS_ 2.7
£LJ 7878.8 £L,_ 18_.0 ALF 86.69
L_UNCH 0_T£ 0(C 19 1968 FL|GHT TIN| 162.00 kRR|VkL 0_TE MA_ 3(] 1969
I'_L[(_C[NTR_C CONIC OZSTANC£ 459.291
RL 147.19 L_L .00 LOL 87.16 VL 27.773 GAL 3.06 _7L 84.01 HC_ 193.41 S_ 128.60 £(C .J538_ IN(: 5.9932 Vl 30.269
RP 108.84 LAP -I.39 LOP _BO.50 VP _7.505 GAP -.51 AzP 95.83 TLL 16_.7S T_P 3_6.16 RCA |08.81 _PO 14B._9 V2 34.816
RC _2.981GL 47.73 GP -33.67 ?AL 67.77 ZAP 81./1/1 ETS 7.81ZA£ 145._8 £T£ 265.52 ZAC 1J8.43 £TC ]83.78 CLP -80.22
PLAN[T_ENTR|C CONIC
C3 JB.L:_O9 VHL 4.267 DLA 49.51RAL 4.25 RAD 6567.7 VEL |J.815 PTH 7.09 VHP _.225 0PA -25.28 RAP 34.25 (CC 1.2997
LNO/ ATMTH LNCH TIHE L:]TIN[ IN| LAT IN| LONG IN| RT AS_ IN| A2'NTH IN| TIN| PO CST TIM IN| Z LAT IN| Z L@NG
47._ J9 34 57 4_6_._7 -_3._5 J99.74 239.77 51.18 70 46 6 3669.3 -38.32 J92._1
137.47 3 58 14 2759.2_ -3_._4 80.85 239.76 51.17 4 44 ]4 2159._ -_8.30 73.33
47.53 19 34 57 4269.21 -33.55 199.74 239.77 51.18 _0 46 6 3669.3 -]8.32 J92.21
132.47 3 58 14 2759.25 -33.54 80.85 239.76 51.17 4 44 14 2159.3 -38.30 73.33
47.53 19 34 57 4269.27 -33.55 199.74 739.7_ 51.18 20 46 6 ]669.3 -38.32 192.21
132.41 3 58 14 _759.25 -33.54 B0.85 _39.76 51.17 4 44 14 2159.3 -38.30 73.33
_IFFER£NTIAL C_RRIECT|ONS NIO-COI..Eq,_E EXECUTION ACCURAC_ ORBIT OET[I_tINAT|ON ACCURACY
TOE .441_ TRA -.15_ TC_ -.469_ _AU ._909 S_T 784.0 SGR 2745.8 S_3 1391.2 ST 600.3 SR _354.6 SS 3736.9
ROE 1.7_59 RRA .5357 RC3-I .0989 FAU .14582 RRT .6_08 RRF .9989 RTF .6318 CRT .9545 CRS -.9999 CST -.9498
rOE 9.8649 FRA 3._784 g(3-6.933! _SP _648 S_ 2855._ R23 .0647 R13 .9970 LSA 4453.5 MSA 186.3 SSA 3._
BOE 1.7911 _R_ .5577 8C3 1.1950 FSP -4466 S_I 2795.0 ,_2 _84.7 THA 78.99 ELl 2423.7 £L2 173.9 _LF 76.25
L_UNCH _AT£ DEC 19 1968 FLI_T TIM[ I_11.00 ARRIVAL C_TE JUN 1 1969
H[LIOCCNTRIC CONIC
RL 147.19 LAL .00
RP 108.86 LAP -1.56
RC 85.328 GL 40._0
PLAN£TOC£NTRIC CONIC
C3 16.679 VHL 4.0_4
LNCH A2'IHTH LN_H TINE
49.95 19 _2 4_
1_0.05 3 59 41
49.95 19 52 43
1_0.05 3 _9 41
49.95 19 52 43
I_0.05 3 59 41
0IST4NC£ 445.609
LO.. 87.16 VL 27.779 GAL 3.09 AZL 84.54 P_A
LOP|83.66 VP 37.503 GAP -.11A2'P 95.24 TAL
GP -28,55 ZAL 66.53 Z_P 86.55 ETS 3.94 71£
196.57 Sl4_ 128.64 £CC .i5373 INC 5.4640 Vl 30.269
162.59 TAP 359.16 RC_ 108._6 APO 148.41 VZ 34.810
149,79 (T£ 255.73 Z_C 116.08 £TC 179.47 CLP -_6.07
OLA 47.63 RAL 6.65 RAO 6567.7 VEL 11.750 PTH 2.07 VHP 3.041 0PA -71 .7| RAP _9.53 £CC 1.2745
Lo| T_NE |NJ L_T ]NJ LONG IN| RT _SC ]NJ kZ'NTH |NJ T_N_ PO CST TiM ;NJ Z LAT _NJ Z LONG
4LP'_.03 -33.30 19_.54 239.86 53.74 21 3 12 3629.0 -37.77 |87.79
2758.84 -33.29 B0._8 239.85 53.73 4 45 40 2158.8 -37.76 72.84
4229.03 °33.30 195.54 239.86 53.74 21 3 12 3629.0 -37.77 187.79
27_8.84 -33,79 B0.58 2_9.85 53.73 4 45 40 2158.8 -37.76 72.84
4LP29.03 -33._0 195.54 239.86 53.74 21 3 12 3629.0 -37.77 187.79
27_8.84 -33.29 _0.58 239.85 53.73 4 45 40 2158.8 -37,76 72.84
ORBIT OETERN|NAT|ON _CCUR_C_
ST 970.8 SR 1996.6 55 3785.8
CRT .9845 CRS o.9998 CST -.9809
LSA 4384.9 NS_ 183.8 SS_ _.9
EL| 2214.8 EL2 15_.5 _LF 64.29
OIFFERIENTZAL CCRf_CTIOP_
70_ .6917 TRA -.0273 TC3 -.7471 8AU .2863
R_ 1.4052 RR_ ._1050 RC3-1.0440 rAO .J6499
rOElO.1057 FR_ 4.09"26 FC3-8.56_9 8SP 7815
_E 1.5662 8R_ .SOS7 Be3 1.283_ FSP -5024
_IO-COURSE £XECUT|ON _CCUR*CY
S_T 1147.8 ,SGR 2391.4 SC,3 1551.6
RR7 .8649 RRF .9982 RTF .8511
2'652.5 K_Z3 .1128 R13 .9921
S_! 2599.0 _2 5_0.2 THA 66.42
640
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69 J
: = :
_n_
LAUNCH DATE DEC I9 1968
HELI(XENTRIC CCNIC
RL 147.19 LAL .DO
RP 108.68 LAP -],72
RC 87.691 GL 38.AZ
PLANET(XENTR]C CONIC
C3 ]5.75O VHL 3.969
LNCH AZNTH LNCH TIN[
51 .83 20 6 46
]ZB.]7 4 0 23
51 .83 213 6 46
]ZB.]7 4 0 23
5].63 20 6 46
]28.]7 4 0 23
OIFFCRENTZAL CORRECTIONS
TOE .9J?O TRA .|O77 TC3-I,O465 BAU .29_6
ROE J.1686 RRA .4638RC3 -.9569 FAU ,ITMI
FOEIO,0424 FRA 4.6004 FC3-9.7|88 BSP 7521
BOE J.4854 BRA .4761 BC3 I .4180 FSP -538I
FLIGHT TIME |66.00
DISTANCE 451.907
LOt. 87.16 VL 27.782 GAL 3,IZ AZL BA,90 HCA |99.74 StiA |26.66 ECC .1§379 Vl 30.269
LOP 266,BZ VP 37.500 GAP .26 AZP 94.80 TAL I62.37 TAP 2.11 RCA |08.ST v2 34,804
GP -24,63 ZAL 65.51 ZAP 91.67 ETS 1.07 Z/q| 152.23 ETE 244.50 ZAC 113.46 CLP -9].84
OLA 46.Z0 RAL 8,50 RAO 6567.6 VEL 11,710 PTH Z.O6 VHP E.945 OPA -|9.20 RAP 25.47 ECCl.259]
L-I T|I4E INJ LAT |NJ LONG INJ RT ASC INJ AZNTH ]NJ TII_ PO C$T TIM INJ Z LAT INJ 2 LONG
4199.16 -32.94 192,38 Z40.IO 55,56 El 16 45 3599.2 -37.ZO 164.5Z
Z762.56 -32,93 B0,63 240.09 55.55 4 46 26 2162.6 -37.18 72.77
4199.16 -32,94 192,38 240.10 55.56 21 |6 45 3599.2 -37.Z0 184.5E
Z762.56 -32.93 80.63 Z40.09 55.55 4 46 26 2|62.6 -37.|8 72.77
4199.18 -32.94 192.38 240.10 55.56 21 16 45 3599.Z -37.20 184.52
276Z.56 -32.93 80,63 Z40.09 55.55 4 46 26 Z162.6 -37.18 72.77




MID-COURSE E_ECUTION ACCURACY CRBIT DETERMINATION ACCURACY
SGT 1578.9 S_R Z087.9 SG3 1643.4 5T 1325.8 SR 1712.1 SS 3761.4
RRT .9348 RRF .9972 RTF .9242 CRT ,9929 CRS -.9997 CST -.9695
S_ 2617.7 11_3 .1516 RI3 .9859 LSA 4336.3 HSA 181,7 $SA 4.6
SGI 2578,0 SGZ 454.1 THA 53°42 ELI 2J61.8 EL2 125.3 ALF 52.30
LAUNC_ 0ATE DEC 19 1968 FLIGHT TII4E 168.0(3 ARRIVAL 0ATE JUN 5 1969
HELIO(ENTRIC CONIC OISTAI_E 456,186
RL 147.19 LAL .OO L_. 67.16 VL 27,782 GAL 3.17 AZL 85.17MCA 202.90 _4A 126._5 ECC ,15405 INC 4.8347 Vl 30.269
RP 108.90 LAP -|,88 LOP 289.99 VP 37.496 GAP .67 A2P 94.46 TAL 162.11 TAP 5,01 RCA 106.84 APO 148.46 V2 34.799
RC 90.065 GL 36.9! GP -2J.51ZAL 64,6! ZAP 96.95 [TS 358.89 ZAE 152.96 ETE 233.03 ZAC 110.87 ETC 17_.03 CLP -97.48
PLANETC(ENTR|C CON|C
C3 15.156 VHL 3.893 OLA 45,07 RAL 10,05 RAO 6_7.6 VEL J1.685 PTH 2.06 VHP 2.904 DPA -17.37 RAP 21.89 ECC t_2495
LNCH AZHTH LI_H TJN[ L-| T|NE |NJ LAT |NJ LCNG |NJ RT A_K: IN] AZNTH ]NJ T]NE PO CST TIM |HI 2 LAT IN] 2 LONG
_3.34 20 18 33 41?6,17 -32.56 189,94 240.51 56,92 21 28 9 3576.2 -36.65 192,00
126.66 4 O 59 2768.32 -32,55 _0,86 240.50 56.9l 4 47 B 2168.3 -36.64 72.93
_3.34 20 18 33 4176.17 -32.56 189.94 240.51 56,92 21 28 9 3576.2 -36,65 182.00
126.66 4 0 59 2768.32 -32.55 80.86 240o50 56.9I 4 47 B Z168.3 -36,64 72.93
53.34 20 18 33 4|76.17 -32.56 169,94 240.51 56.92 21 28 9 3576.2 -36.65 182.00
126.66 4 0 59 Z768.32 -32.55 80.66 240.50 56.91 4 47 B 2|68.3 -36.64 72,93
DIFFERENTIAL C(_RECTIONS NID-COURSE EX[CUTZCN ACCURACY CRSIT DETERMINATION ACCURACY
TOE 1.1226 TRA .24_ TC3-| .3537 BAU .3244 _T 20_6.4 S(d_ |_24.3 _ |6_0.4 ST 1659.9 SR I479.6 S$ 3(d_8.3
ROE .9893 RRA .4200 RC3 -.8540 FAU .|8249 RRT *gGZ2 RRF .9956 RTF .9538 CRT .9963 CRS -.9994 C$T -.9930
FOE 9.7629 FRA 4.9401 FC-IO.AZ29 BSP 7736 5G8 2726.6 1_3 .1666 RJ3 .96|7 LSA 4302.9 MSA 180.3 $$A 5.3
BOE I .496_ BRA .4872 BC3 I .60_6 FSP -5563 _1 2701 .O S(_. 37_,7 THA 41 .BB ELl 222] .6 EL2 94.4 ALF 41 .70
LAUNCH OATE OEC ]9 1968 FLIGHT TIHE ]70.00 ARRIVAL DATE JUN 7 1969
HELIOCENTRIC CONIC
RL 147.19 LAL .00
RP 108,9] LAP -2.03
RE 9Z.449 GL _5.62
PLAN[T_ENTRIC CONIC
C3 14.78| VHL 3.845
LNCH AZHTH LN_H TIE
54.59 EO 78 53
1_5.41 4 J 46
54._9 20 26 _3
125.41 4 J 46
54.59 20 ZB 53
125.41 4 ] 46
0ISTANCE 464.444
LC_ 87.16 VL Z7.78! GAL 3.24 4ZL 83.37 I'l_A
LOP 293.15 vP 37.491 GAP 1.O5 AZP 94.16 TAL
GP -18.94 ZAL 63.76 ZAP 102.20 ET5 357.23 ZAE
OLA 44.15 RAL








TOE 1.3104 TRA ._81 TC3-1.6§72 BAU .35_O
ROE .8482 RRA ,3760 RC3 -.7445 FAU .1830A
FOE 9.3269 FRA 3.133(3 FC-10.72]0 BSP 8336
BOE 1.5610 BRA .5404 BC3 1.6168 FSP -5603
206.06 5NA ]78.63 ECC .1545Z ]NC 4.630_ VI 30.269
161.80 TAP 7.86 RCA 108.77 APO 148.53 V_ 34.795
132.36 ETE 22_.36 ZAC ]08.38 ETC 172.29 CLP-_02.9_
11.45 RAO 6567.6 VEL 11.669 PTH 2.05 VHP 2.905 OPA -15.97 RAP ]6.73 Ecc 1.2433
INJ LONG INJ RT ASC INJ AZMTH INJ TI1_ P_ CST TIM INJ 2 LAT INJ 7 LONG
167.98 241.07 57.96 21 38 II 3358.0 -36.14 180,00
B|.21 241.07 37,93 4 48 l 2175.2 -36.13 73.23
187.9_ Z4l.O7 57.96 21 38 II 3558.0 -36.14 I BO.OO
61.21 241.O7 37.95 4 48 J 2175.2 -36.13 73.23
167.98 241.07 57.96 21 38 11 3558.0 -36.14 leO.DO
81.21 241.07 57.95 4 46 ] 2175.2 -36.13 73.Z3
MID-COURSE E_CUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 2467.2 SGR I_92.4 SG3 1672.7 ST 1966.1 ._R 1263.B SS 3580.!
RRT .9743 RRF ,9931 RTF .9681 CRT .9982 CR5 -.999] CST -.9947
SG6 2936.5 R_3 .1570 RI3 .9806 LSA 4279.3 NSA 179.0 SSA 5.9
SGI 29_.8 ,_2 3(33.2 THA 32.56 ELI 2350.0 EL2 65.0 ALF 33.14
LAUNCH DATE DEC 19 1_H58 FLIGHT T|H[ 172.00 ARRIVAL DATE JUN 9 ]969
HELI_ENTRZC CONIC
RL }47.J9 LAL ,O0
RP 108.92 LAP -2.16
RC 94,840 GL 34,48
PLAN[T(_ENTR|C CON|C
C3 14._54 VHL 3.815
LN(.J4 AZNTH LN_H TIN_
55.66 20 38 L_Z
124.34 4 2 47
_5.66 20 38
1Z4.34 4 2 47
35.66 20 38 L_Z
174.34 4 2 47
DISTANCE 47D.682
LOL 87.16 VL 27.778 GAL 3.3| AZL 85,53 _ 209.22 SHA 128.63 ECC .|5518 INE 4.4672 Vl 30.269
LOP 296.31 VP 37.485 GAP |,43 AZP 93.90 TAL 161.45 TAP J0.67 RCA I08.67 APO 148.59 vz 34.791
GP -16.78 ZAL 62.92 ZkP 107.30 ETS 355.95 ZAE 1_0.90 ETE 213,78 ZAC 106.12 ETC 170.97 CLP-J08.]O
OLA 43.37 RAL 12.76 RAO 6567.6 VEL








TOE 1.4603 TRA .5_O| TC3-1.9462 BAU .3984
ROE .7354 RRA .3339 RC3 -.6352 FAU .17956
FOE 8.7909 FRA 5.2111 FC-|0.6808 BSP 9225
BOE 1.6_29 ERA .6265 BE3 2.0473 FSP -5521
lj.659 PTH 2.05 VHP 2.937 DPA -14.83 RAP 15.96 ECC 1.2395
|NJ L.CN6 IN] RT A_ JNJ AZMTH IN] TIME PC) CST TIN IN] Z LAT IN] 2 LONG
186.38 241.79 58.78 21 47 25 3543.3 °35.66 178.37
81.63 241.78 58.77 4 49 10 2183.0 -35.65 73.63
i86.38 241.79 58.78 21 47 25 3543.3 -35.66 178.37
81.63 241.78 58,77 4 49 10 ZIB3.0 -35.6_ 73.63
186._ 241.79 58,78 2| 47 25 3543.3 -35.66 ]78.37
81.63 241.78 38.77 4 49 IO 2|63.0 -35,65 73.63
NIO-COURSE ELOCUTION ACCURACY _8|T DETERMINATION ACCURACY
_vT 2889.Z SC,R I3_q9.4 SG3 1631.7 ST 2247.8 Slq 1123.8 SS 3449.6
RRT .979I RRF .9_93 RTF .9759 CRT .9992 CRS -.9985 CST -.9957
SCR3 3205.9 R_3 ,I291 R|3 .98|5 LSA 4264.Z NSA 177.9 SSA 6.6
5G] 3195.7 5G2 255.2 THA 25.39 ELI 2312.7 EL2 39.3 ALF 26.55
641
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH 0ATE 0£C 19 1966
HELICX_ENTRIC {ONI{
RL J47.I9 LAL .00
RP 108.93 LAP -2.32
RC 97.236 GL 33.45
PLANCTOCENTRIC CONIC
C3 14.442 VHL 3._00
LNCH AZMTH LNCH TIN?
56.59 L_ 47 17
123.4I 4 4 7
56.58 20 47 17
I23.4I 4 4 7
56.59 213 47 17
123.41 4 4 7
FLIGHT TIME 174.00 ARRIVAL CAT? JUN IJ 1969
OISTkNE[ 476.900
LOL 87,16 VL 27,773 GAL 3.40 AZL 85.67 HEA 212.38 5_A 128,60 ?CO .15604 INC 4.3336 Vl ]0.869
LOP 299,47 VP 37,479 GAP 1.80 AZP 93,66 TAL 161,05 TAP 13.43 RCA 108.53 APO 148.66 V2 34.788
GP -14.95 ZAL 62.08 ZAP 112.18 £TS 354.98 ZAE 148.92 ET£ 206.80 ZAC 104.13 ETC 169.98 CLP-IJ3.00
OLA 42.70 RAL 14,05 RAO 6567.6 VEL 11.654 PTH .2.05 VHP Z.995 OPA -13.91 RAP 13.59 ECC 1.?377
L-I TIN? INJ LAT INJ LCNG INJ RT AS_ INJ AZ_4TH INJ TIl_ PO CST TIM INJ 2 LAT iNJ 2 LONG
41_1.37 -_1.41 J_5.05 242.64 59.43 Z! 56 8 3531.4 -55.20 177.04
2791.54 -31.40 82.12 242.63 59.42 4 50 38 2191.5 -35.19 74.II
4131,37 -31.41 185.05 242.64 59.43 21 56 8 3531.4 -35.20 177.04
2791.54 -31.40 82.12 242.63 59.42 4 50 38 2191.5 -]5.19 74.11
4|3|.37 -31.41 185.05 242.64 59.43 21 56 8 ]531.4 -35.20 177.04
2791.54 -31.40 82.12 242.65 59.42 4 50 ]8 2191.5 -35.19 74.11
OIFFE_NTIAL CCRRECTICNS
TOE 1.6336 TRA .6728 TC3-2.2|14 BAIl .4390
ROE ,6449 RRA .2950 R(3 -.5272 FAU .17240
rOE 8.2053 FRA 5.2097 FC-10.3346 8SP 1019 ¢)
BOE 1.7563 8RA .7346 eC3 2.2735 FSP -5327
LAUNO_ OAT? 0£C 19 1968
HELIOCENTRIC CONIC
RL 147,19 LAL .00
RP 108.94 LAP -2.45
RC 99.636 GL 32.49
PLANETOCENTRIC CCNIC
C3 14.422 VH_ 3.798
LN(J_ A2'NTH LNCH TII_
57.45 20 55 _O
122.37 4 5 44
57.45 20 55 50
122.57 4 5 44
57.43 _0 53 50
I22.57 4 § 44
NIO-OOURSI[ EXECUTION ACCURACY CRSIT 0ETERNINATION ACCURACY
_T 3285.8 SGR 1213.5 .5{,3 1567.1 ST 2498;D SR 989.2 SS 3308.0
RRT .9792 RRF .9835 RTF .9803 CRT .9998 CRS -.9976 EST -.9962
5_B 3502.7 R23 .0927 R13 .9828 LSA 4258.0 NSA 177.1 SSA 7.?
SGI 3495.0 S_Z 231.6 THA 19.97 ELi 2686.7 EL? 18.2 ALF 2J.60
FLI_T TINE J76.00 ARRIVAL 0ATE JUN 13 1969
0I$TANC£483.098
LOL 87.16 VL 27.766 GAL 3.51 A_. 85.78 H(J 215,54 SMA |28.55 £CC .15709 IN<: 4.2214 VI ]0.269
LOP 302.63 VP 37.471 GAP 2.17 A21 = 93.44 TAL 160.60 TAP 16.14 RCA 108.36 APO 148.74 V2 34.786
GP -13.38 ZAL 6J .21 ZAP l|6.79 ET$ 334.24 ?AE 146.70 ETE 201 .]8 ZAC 102.45 ETC 169.24 CLP-117.60
OLA 42.11RAL 15.32 _ 6_7.6 VEL 1|.654 PTH 2.05 VHP
L-I TINE INJ L.AT INJ _ INJ RT A,_C INJ ASNTH INJ TIME
4121.64 -31.O"Z |83.93 243.63 59.96 22 4 32
_800.66 -31.01 82._ 243.62 59.95 4 52 25
4121.64 -31.02 183,93 243.63 59.96 22 4 32
2800.66 -31.0I 82.66 243.62 59.95 4 52 25
4121.64 -31.02 183.93 243.63 59.96 22 4 32
2800.66 -3J.Ol 82.66 243.62 59.95 4 52 25
olrrEA_N_IAL CCA_CTION$ MIO-COUR_ E_CUIION A(CURACV
TOE 1.7692 TRA .8140 T(3-2.451 5 BAU .479_ SGT _51.3 _ 1061,3 _3 1485.7
_ .57_RRA .2_8_ Re3 -._01 rAU .16_70 RR_ ,9754 RRr .9751 R_" .98_
FOE: 7.3875 FRA 5.1327 FC3-9.8267 8SP 11237 _ 380_.3 R23 .0564 RI3 .9843
80£ 1.8592 8R_ .8541 8C3 2.4_9 F_P -5093 _1 3793.8 _ 225.2 THA 15.89
LAUNCH OATE 0EC 19 ]968 FLIGHT TIN? 178.00
H[LIO_[NTRIC CONIC DISTANCE 489.275
RL 147.19 LAL °O0 L_ 87.16 VL 27.758 GAL 3.62 AZL 85.87 H_A 218.71 SMA 128.49 ECC .15834 INC 4.12§3
RP 108.94 LAP -2.58 LOP 305.79 VP 37.464 GAP 2.54 AZP 93.22 TAL 160.11 TAP 18.81 RCA 108.15 APO 148.84
RC I02.038 GL 31.58 GP -12.02 ?kL 60.32 ZAP 121.10 £15 353.68 ZAE 144.42 ETE 197.20 ZAC 101.09 ETC 168.69
PLAN_TC_ENTR|( CONI(
C3 14.482 VHL 3.806 _LA 41.57 RAL 16.61 RA0 6567.6 VEL 11.656 PTH 2.05 VHP 3.J75 OPA -|2.31 RAP 10.00
LNCH AZNTH LNCH TIN[ L-[ TIN[ _NJ LAT INJ LC_ INJ RT AS_ INJ A214TH INJ TIN[ PO C$T TIN INJ ? LAT
58.19 21 4 13 4113.60 -_0.63 182.97 244,74 60.40 22 ]2 _8 3513.6 -34.32
121.81 4 7 37 2810.55 -30.62 83.26 244.73 60.39 4 54 27 2210.5 -34.30
58.19 21 4 15 4113.60 -]0.63 18_.97 244.74 60.40 22 12 48 3513.6 -34.32
121.81 4 7 37 2810.55 -_O.62 83._ 244.73 60.39 4 54 27 2210.5 -34.30
58.J9 21 4 15 4113.60 -_0.63 182.97 244.74 60.40 22 12 48 3513.6 -34.32
121.8I 4 7 37 2810,55 -_0.62 83._6 244.73 60.39 4 54 27 2210.5 -34.30
oIFrEENTIAL CCRR[CTIONS
TOE 1.8896 TRA .9547 TC3-2.6607 8AU .5194
Ro_ .5128 _ _22s_ ec_ -.3,_7 rAU .15365
rOE 6.9763 FR_ 5.O097 FC3-9.1852 8SP 12266
_oE 1.9580 6RA .9810 8C3 2.6825 FSP -48LP2
LAUNCH DATE DEC 19 1968
H_L I(_:ENTRI C CONIC
RL J47.19 LAL .00
RP 108.95 LAP °2.70
RE 104.441 GL )0,70
PLANET(_ENTRIC CONIC
C3 14.615 VHL 3.823
LN_H AZMTH LN_H TIN[ L-I TIN[ INJ LAT
58.91 21 12 35 4107,04 -_0.23
121.09 4 9 45 2821,14 -30._
58.91 21 12 35 4107.04 -_0.23
121.09 4 9 45 2821.14 -30.22
58.91 21 12 55 4107.04 -30.23
121.09 4 9 45 2821.14 -30.L_2
0IFFERIENTIAL CORRIECTIONS
TOE 1.9956 TRA 1.09_4 TC3"2.83_ BAU .5571
ROE .4663 I_A .1963 RC3 -.2639 FAU .J4307
FOE 6.3864 FRA 4.8586 FC3-8.4751 8SP 13252
_OE 2.0A93 _qA 1.1128 8C3 2.8514 _SP -453|
3.076 0PA -13.07 RAP 11.61ECC 1.2374








ST 2715.6 5R 876.5 SS 3154.5
CRT l.O000 CRS -.9963 CST -.9966
LSA 4250.0 NSA 176.3 SSA 7°9
ELI 2853.6 EL2 8.2 ALF 17.89





SGT 3985.7 S_R 952.8 S_3 1395.4
RRT .g_72 RRF .9630 RTF .9850
sGe _09_._ R23 .0276










ST 2903.4 SR 78,1.0 SS 2999.0
CRT .9996 CRS -.9944 CST -.99621
RI3 .9855 t.SA ,1243.5 USA 175.5 SSA _.5
THA 12.80 ELl 3007.3 EL2 20.8 ALF IS.Jl
FLIGHT TIN[ 180.00 ARRIVAL _AT£ JUN 17 1969
OISTAN_E 495.432
L_. 87.i6 VL 27.748 GAL 3.75 AL_. 83.g_ H(_
LOP _08.9_ VP 37.456 GAP 2,91AZP 93.0] TAL
GP -10.85 ZAL 59.39 ZAP 125.12 ET$ 353.26 ZA£
221.87 SHA 128.43 £CC .15977 INC 4.0416 VI ]0.269
159.58 TAP 21.44 RCA 107.91APO 148.95 V? 34.783
142._O [TE 193.96 ZAC 100.06 ETC 168.29 CLP-I?5.86
OLA 41.07 RAL 17.93 RAD 6567.6 V_L 11.662 PTH 2.05 VHP 3.291 OPA -11.58 RAP 8.75 [CO J.2405
INJ LONG INJ RT AS( INJ ANTH INJ TIN[
182.14 245.97 60.76 22 21 2
83.9'_ 245,97 60.74 4 56 46
182.14 245.97 60.76 22 21 2
83.92 245.97 60.74 4 56 46
182.14 245.97 60.76 22 21 2
83.9_ 245.97 _0.74 4 56 46
NI0-O_S[ EX[CUTION ACCURAC_
SGT 4289.5 _ 825.5 SG3 I}0l .5
RRT .9540 RRF .9462 RTF .9863
4368.2 R53 °0076 RJ3 .9864
SGI 4361.4 ,_2 243.4 THA 10.44








ST 3062.1 SR 708.6 SS ?843.8
CRT .9987 CRS -.9918 CST -.9969
LSA 4234.9 NSA I74.9 SSA 9.I
ELI 3142.8 EL2 35.0 ALF 13.07
642
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL, 4. 1968-693
LAUNCH CAT[ 0EC 19 1968 FLIGHT TIME 182.D0 ARRIVAL CATE JUN 19 1969
HELIOCENTRIC CCNIC
RL 147.19 LAL .00
RP 108.95 LAP -Z.81
RC IO6.844 GL 29.83
PLANETOCENTRIC CONIC
C3 24.815 VHL 3.849
LNCH AZMTH LNCH TIIA_
59.59 21 213 55
IL_].41 4 IZ 6
59.59 Z| 20 55
IL:_.41 4 12 6
59.59 21 20 55





27.737 GAL 3.90 AZL 86.03 HCA Z25.03 S,MA 1Z8.35 ECC .16141 INC 3.9676 Vl 30.269
37.448 GAP 3.28 AZP 92.81 TAL 159.00 TAP 24.03 RCA 107.63 APO 149.D7 v2 34.783
58.42 ZAP 128.85 ETS 352.95 ZAE 140.10 ETE 191.43 ZAC 99.33 ETC 168.01CLP-IZg.55
0LA 40.61RAL 19.27 RA0 6567.6 VEL 11.670 PTH 2.05 VHP 3.420 OPA -I0.88 RAP 7.84 ECC 1.2438
L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
4101.74 -29.8Z J81.42 247.32 61.05 22 29 17 3501.7 -33.A3 173.45
2832.50 -29.81 84.63 147.32 61.04 4 59 19 2232.5 -33.AZ 76.65
4101.74 -29.82 181.42 247.32 61.05 22 29 17 3501.7 -33.43 173.45
2832.50 -29.81 84.62 Z47.32 61.04 4 59 19 2232.5 -33.42 76.65
4101.74 -29.82 J81_42 247.32 61.05 22 29 17 3501.7 -33.43 173.45
2832.50 -29.81 84.63 247.32 61.04 4 59 19 2232,5 -33.42 76,65
OIFFERENTIAL CCRRIECTIONS
TOE 2.0897 TRA 1.2374 TC3-2.9842 8AU ,5923
ROE .A302 RRA .1705 RE3 -.1960 FAU .13220
FOE 5,8347 FRA 4.69_52 FC3-7.7255 8SP 14174
BOE Z.1335 BR4 1.2491 8C3 2.9906 FSP -4230
LAUNCH DATE OEC 19 1968
HELIOCENTRIC CONIC
RL 147.19 LAL .(30 LOL 87.16 VL
RP 108.94 LAP -2.91 LOP 315.28 VP
RC 109.246 GL 28.98 GP -8.94 ZAL
PLANETOCENTRIC CONIC
C3 15.082 VHL 3,884 OLA 40.16 RAL
LNCH AZHTH LN_H TIME L-I TINE
C_3.24 _] 29 22 4097.41
119.76 4 14 37 2844.8!
60.24 21 29 2_ 4097.41
119.76 4 I4 }7 2844.81
60.24 21 29 2'2 4097.4!
119.76 4 14 37 2844.8J
0IFFE_ENTIAL C_CTION.S
TOE 2.1747 TRA 1.3833 TC3-3.09"23 8AU .6241
ROE .403! RRA .I482 RC3 -.1374 FAU .JEll8
FO£ 5.3296 FRA 4.5342 FC3-6.9560 8.%° I4988
BOE 2.2117 BR4 1,39!2 BC3 5.0954 FSP -3919
HI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
S6T 4565.I S6R 738.0 ._.3 1208.3 ST 3195.4 SR 648.3 SS 2693.8
RRT .9349 RRF .9241RTF .9871 CRT .9971 CRS -.9883 CST -.9970
S(_ 4624.4 R23 -.0049 R13 .9871 LSA 4225.7 MSA 174.7 SSA 9.7
561 4617.1 $62 259.0 THA 8.62 ELl 3260.1 EL2 48.2 ALF 11.44
FLIGHT TIME 184.00 ARRIVAL OATE JUN 21 1969
DISTANCE 507.6_3
27.T25 GAL 4.05 AZL 86.10 HCA 228.19 SMA 128.27 ECC .16324 INC 3.9014 vl 3(1.269
37.439 GAP 3.65 AZP 9_.60 TAL 158.39 TAP 26.57 RCA 107.33 APO 149.21 V2 34.784
57,42 ZAP 132.3J ETS 352°72 ZAE 1_.15 ETE 189.43 7AC 98.88 ETC J67.82 CLP-132.96
20.64 RAO 6567,6 VEL 11.682 PTH 2.05 VHP 3.563 CPA -I0.17 RAP 7.23 ECC 1,2482
IN! I_T IN! LONG IN! RT ASC IN! AZMTH IN! TIME PO CST TIM IN! 2 LAT INJ 2 LONG
-L:_.39 180.78 248.78 61,_0 22 37 39 3497,4 -32.97 172.83
-29._ 85.40 248.77 61.29 5 2 2 2244.8 -32.96 77,45
-LP9.39 180.78 248.78 61.30 22 37 39 3497.4 -32.97 172.83
-_g.38 85.40 248.77 61.29 5 2 2 2244.8 -52.96 77.45
-_.39 J80.78 _48.78 6|.30 22 37 39 3497.4 -32.97 172.83
-29,_8 85.40 248.77 61.29 3 2 2 2244.8 -32.96 77.45
HID-COUR._E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
_T 4816,0 SGR 668,4 SG3 1118.7 ST 3307.7 SR 600.8 SS 2552.2
RRT ._5 _ .8962 RTF .9876 CRT .9947 CRS -.9839 CST -.9970
S66 4862.2 R23 -.0121R!3 .9875 LSA 4217,2 MSA 174.8 SSA 10.2
SG! 4854.4 SG2 275.6 THA 7.22 ELI 3361.3 EL2 60.6 ALF 10.25
LAUNCH DATE OEC 19 1968 FLIGHT TIME 186.00 ARRIVAL CATE JUN 23 1969
HELIOCENTRIC CONIC 0ISTAN(E 513.777
RL 147.19 LAL .OO LOL 87.16 VL 27.7J2 GAL 4.23 AZL 86,16 HCA 231.35 SMA 128.18 ECC .16527
RP IO8.94 LAP -3.00 LOP 318.45 VP 37.431 GAP 4.02 AZP 92.40 TAL 157.73 TAP 29.08 RCA 106.99
RE I11.645 GL 28.14 GP -B.17 ZAL 56.38 ZAP 135.52 ETS 352.55 ZAE 136.36 ETE 187.85 ZAC 98,71
PLAN_TOCENTRIC CONIC
C3 15.415 VHL 3.926 DLA 39.73 RAL 22.04 RAO 6567.6 VEL IJ.696 PTH 2.06 VHP 3.716 CPA -9.47
LNCH AZMTH LNCH TIME L-I TIME INJ L4T INJ LONG INJ RT A.SC INJ ATMTH INJ TIME PO CST TIM
60.88 21 37 54 4094.02 -28.95 180.21 250.34 61.51 22 46 8 3494.0
119.12 4 17 16 2858.04 -28.93 86.24 250.33 61.49 5 4 54 2258,0
60.88 Z! 37 54 4094.02 -28.95 18/3.21 250.34 61.51 22 46 8 3494.0
119.12 4 17 16 2858.04 -28.93 86.24 250.33 61.49 5 4 54 2258.0
60.88 21 37 54 4094.02 -28.95 180.21 250.34 61.51 22 46 8 3494.0
119.12 4 17 16 2858.04 -28.93 86.24 250.33 61.49 5 4 54 2258.0
CIFFER_NTIAL CC_IECTIONS HID-COURSE EXECUTION ACCURACY
TDE 2.2482 TRA 1.5305 TC3-3.1736 8AU .6543 S_T 5040.6 SGR 613.5 SG3 1032.9
RI_E .3827 RRA .I286 RC3 -.0892 FAU .11095 RRT .8781 RRF .8625 RTr .9879
FO_ 4.86_2 FRA 4.3673 FC3-6.2300 8SP 15774 ,5(.8 5077.8 R'_3 -.0!64 R|3 .9878
801 2.2805 8RA 1.5359 8C3 3.1749 FSP -3616 561 5069.4 562 291.9 THA 6.12
INC 3.8413 V! 30.269
APO 149.36 V2 34.:85
ETC 167.71 CLP-136.12
RAP 6.91ECC 1.2537








ST 3395.3 SR 563.3 SS 2413.6
CRT ,9915 CRS -.9786 CST -.9970
LSA 4200.0 MS_ 175,3 $SA 10,8
ELI 3441.0 EL2 72.4 ALF 9.35
LAUNCH OATE DEC 19 1968 FLIGHT TIME 188,00 ARRIVAL CATE JUN 25 1969
HELIOCENTRIC CONIC DISTANCE 519.849
RL 147.19 LAL .00 LOL 87.16 VL 27.698 GAL 4,42 AZL 86.21 l._A 234.51 SMA 128.08 ECC ,16751 INC 3.7864 Vl 30.269
RP IO8.93 LAP -3.08 LOP 321 .61 VP 37,422 GAP 4.39 AZP 92.20 TAL 157.04 TAP 31.55 RCA 106.62 APO 149.53 V2 34.787
RC 114.O42 GL 27.29 GP -7.49 2AL 55.30 ZAP 138.48 ET$ 352.42 2_J_ 134.73 ETE 186.58 ZAC 98.78 ETC 167.64 CLP-139.05
PLANE TOCENTRIC CONIC
C3 15.8!8 VHL 3.977 OLA 39.31RAL 23.47 RAO 6567.6 VEL !1.713 PTH 2.06 VHP 3.880 OPA -8.76 RAP 6.83 ECC 1.2603
LM_..J_AZ_ITH LINK_H TIME L-I TIME INJ LAT INJ LONG INJ RT A._ INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
61.52 21 46 _4 4091.43 -28.47 179.71 252.00 61,67 22 54 46 3491.4 -32.02 171._2
118.48 4 20 2 2872.26 -28.46 87.l_ 251.99 61.66 5 7 54 2272,3 -32.01 79.26
61.52 21 46 34 4091.43 -28.47 179.71 252.00 61.67 22 54 46 3491.4 -32.02 171.82
118.48 4 20 2 2872.26 -_.46 87.15 25!.99 61.66 5 7 54 2272.3 -52.01 79.26
61.5_ 21 46 34 4091.43 -28,47 179.7! 252.00 61.67 22 54 46 3491.4 -32.02 171.82
118.48 4 _ 2 2872.26 -28,46 87.15 25!.99 61.66 5 7 54 2272.3 -32.01 79.26
OIFFERENTIAL CORRECTIONS HI0-COURE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE 2.3132 TR_ 1.6810 TC3-3._'272 8AU .6825 .%T 5243.2 SGR 571.5 S(,3 952.5 ST 3463.J SR 534.5 SS 2281.9
ROE .3685 RRA .]!!7 RC3 -.0498 FAU .I0134 RRT .8416 RRF .8243 RTF .9880 CRT .9874 CR$ -.9723 CST -.9970
FOE 4.4334 FRA 4,2047 FC3-5.5467 B_P 16506 5_ 5274.2 R_3 -,0186 RJ3 .9879 LSA 4177.9 MSA 176.2 SSA 11.3
80E 2.3424 8RA I .6848 BC_ 3.2276 FSP -3369 ${,1 5265.2 _G2 307.4 THA 5.26 ELl 3503.1 EL2 83.6 ALF 8.67
643
JPL TM 33-99 EARTH--VENUSTRAJECTORIESIVOL 4. 1968-698
LAUNCH DATE 0£C 19 1968 FLIGHT TI_E 190.00 ARRIVAL CATE JUN 27 1969
HELIOCENTR|C CONIC OISTANCE 525.898
RL i47.19 LAL .00 LCC 87.J6 VL 27.682 GAL 4.62 AZL 86.?6 HCA 237.67 S_A
RP 108.93 LAP -}.16 LC_ 324.78 VP 37.413 GAP 4,76 ATP 9_,00 TAL t56,32 TAP
RE 116.435 GL 26,45 GP -6.90 2AL 54.19 ZAP 141.24 ETS 352.3! ZAE 133.25 ETE
PLANET(X_,NTRIE CONIC
C3 16.29Z VHL 4.036 CLA 38.89 RAL 24.94 RA0 6567.7 VEL 11.734 PTH 2.07 VHP 4.054 OPA -8.04 RAP 6.99 [CC 1,2681
LNr,T,H A2MTH LNCH TIME L-I TINI_ IN| LAT IN| LONG IN| RT J.e-_ IN| ATMTH IN| TIME PO CST TIM IN| ? LAT IN| ? LONG
62.I5 2l 55 27 4089.45 -27.98 179.24 253.74 61.82 23 } 36 3489.5 -31.51 171.39
117.85 4 22 48 2887.67 -27.97 88.J} 253.74 6J._O 5 10 56 2287.7 -31.50 80.28
62.i5 Zi 55 27 4089,45 -27.98 179.24 253.7A 61.82 23 5 36 3489.5 -3|.51 171.39
117.85 A 22 48 2882.62 -27.97 88.13 253.74 61.80 5 IO 56 2287.7 -31.50 80.28
62.15 2I 55 27 4089.45 -27.98 179.24 253.74 61.82 23 } 36 3489.5 -31.5I 171.39
I17.85 4 22 48 2887.67 -27.97 88.13 253.74 61.80 5 10 56 2287.7 -31.50 80.28
OIFFER1ENTIAL _CYION$ MIOLCCt.h_5_ EXECUTION ACCURACY C_RSIT 0ETERNINATION ACCURACY
T0E _.3709 TRA J.8Y_6 TC5-3.2523 8AU .7084 S_T 5425.7 _ 540.4 5C3 878.0 57 3513.} SR 5J2.8 55 2157.5
ROE .3593 RRA .0975 RE3 -.0181FAU .09231 RRT .8017 RRf" .7834 RTR ,9880 CRT .9825 CR5 -.9652 CST -.9970
ROE 4.047} KRA 4.0512 rC5-4.9053 BSP 17182 _ 5452.6 R23 -.0195 RI} .9880 LSA 4150.8 MSA 177.6 SSA 11.7
BOE 2.3980 8RA 1.8392 8C3 3.2524 FSP -}12| SGI 5443.1 SG2 321.9 THA 4.58 EL1 }549.2 EL2 94.4 ALF 8.17
127.97 ECC .!6997 INC 3.7356 vl 30.269
33.99 RCA 106.22 APO 149.72 v2 34.790
185,55 ZAC 99.07 ETC t67,61 CLP-141.77
LAUN(J.I OAT£ 0£C 19 1968 FLIGHT TIME 19_.OO ARRIVAL DATE JUN 29 1969
HELIOCENTRIC CONIC
RL 141.19 LAL .00
RP |08.9| LAP -3,_2
RE I18.823 GL 25.60
PLANETC_ENTRIC CONIC
C} 16.842 V_ 4.|D4
LNCH A_WTH LNCH TII4E
62.80 _ 4 29
!]7.20 4 25 37
62.80 22 4 29
117.20 A 2_ 37
6_.80 22 4 29
||1.20 4 25 37
0JFrER[NTIAL C_Cft_
ROE .3547 RRA .0859 RC} .(3077 rAU ,08357
FOE }.7067 FRA 3.9|43 FC}o4,2957 8_ 177J3
BO£ 2.4519 BRA 2.0034 BC3 },2439 F}P -287|
OISTANCE 551.924
LCI. 87,16 VL 27.666 G*L 4.8A AZL 86.3I HCA 240.8} _A 127.86 ECC .17265 INC 3.6882 V| 30.269
LOP 3_7.94 VP _7.40_ GAP 5.I4 AZP 9|._0 TAL |55.57 TAP 36.40 RCA 105'79 APO 1A9.94 V2 }4.794
GP -6.38 ZAL 53.05 ZAP JA}.8| [T$ }}E,_ ZAE |}|.92 ETE |84.71 ZAC 99.56 ETC 167,61 CLP-I44.}O
OLA 38.4? RAL 26.4_ RAO 6567.7 V_L ||.757 PTH Z.08 VHP 4.238 0PA -7.31 RAP 7.34 ECC 1.2772
L-I TIME |NJ LA1 INJ LONG INJ RT A._ INJ A214TH INJ TIME PC) CST TIM INJ 2 LAT INJ _ LONG
4088.09 -_.46 178.8! _5§._8 61.93 23 |2 _7 3488,I -_0.98 171.OO
2g04.25 -_7.45 89._D E55.57 61.92 5 IA | 2_O4,3 -30,97 8|.38
4088.09 -27.46 J78.8J 255.58 61.93 23 12 37 3A88,l -30,98 171.00
_904._5 -27.4_ 89._0 _55.}7 6|.92 5 14 ! 2504.} -50.97 8|.38
40_.09 -_7.46 |78.8| 255.38 61.93 23 12 37 3488.1 -30.98 171.00
_904,_5 -_7.45 89._D _35.57 61.9E 5 14 1 2_4.} -}0.97 81,38
NI0-COURSE E)_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
SGT _94.6 ,SGR 518.5 sG3 8|0.2 sT }_53.Z sR 491.4 ss _44,3
KWT .761J RRF .7426 RTF .9879 CRT .9770 CR5 -.9575 CST -.9969
•_ 56J8.6 R_} -.0185 RI} .9878 LSA 4125.5 NSA |79.6 SSA 1?.]
S_J _8.6 S_2 }}5.5 THA 4.05 EL1 3586.3 £L2 105.0 ALF 7,79
LAUNCH DATE O[C 19 1968 FLIGHT TIM(: 194.00 ARRIVAL 0ATE JUL J 1969
HELIOCENTRIC CONIC
RL 147.J9 LAL .0(] LOL 87.16 VL
RP 108.9(] LAP -}.27 LOP 331.11 VP
RC 121.206 GL 24.75 GP -5.92 ?AL
PLAN[TO(ENTRIC CONIC
C} 17.475 VHL 4.180 DLA }8.05 RAL
LNCH AZMTH LN_H TIME L-I TINE
63.45 22 J} A} 4087'25
116.35 4 28 22 2922.12
6}.45 22 13 4} 4087.25
116.55 A 28 2_ 292_.12
6}.45 22 13 43 4087,_5
116.55 4 28 22 2922.12
_IFFE_ENTIAL CCRRECTIONS
70E 2.4722 7RA 2.1201
ROE .3535 _A .0163
FOE 3.3930 FRA }.7812
8OE 2.497} 8RA _.1714
OI}TANCE 5}7.925
27,649 GAL 5.08 AZL 86.36 PEA 244.00 S_A 127.75 ECC .17558
37.396 GAP 5.52 AZP 91.60 TAL |54,78 TAP 38.78 RCA J05.32
51.88 ZAP 146.L_ ETS 352.15 ?A£ 130.72 ErE 184.02 ZAC 100.22
27.92 RA0 6567.7 VEL 11.784 PTH 2.08 VHP 4,430 OPA -6.56
IN! LAT IN! LONG IN! RT ASC IN! A2_4TH IN! TIME I10 C$T T!M
-26.92 178.42 257.49 62.03 23 21 50 3487.2
-26.90 90,34 257.49 62.02 5 17 4 2322.1
-26.92 178.42 257.49 62.03 23 21 50 3487.2
-26.90 90.34 257.49 62.02 5 17 4 2322.1
-26.92 178.42 257.49 62.0} 23 21 50 }487.2
-26.90 90.34 257.49 62.02 5 17 4 2_22.1
MID-COURSE E_CUTICN ACCURACY
TC}-3.2202 8AU .7525 S_T 57A4,0 _ 502.8 S_} 741.3
RC3 .0266 FAU .07588 RRT .7213 RRF .7029 RTF .9877
FC}-},7590 8,5P 18282 S_8 5766.0 R_} -.0175 R|} .9877
8C3 }.22/33 FSP -2659 S_I 5755.5 5G2 347,6 THA 3.63
INC 3.6437 vl 30.269
APO 150.17 vg 34.798
£TC 167.63 CLP-146.66
RAP 7.88 ECC 1.2876








ST }573.7 SR 486.1 SS 1934,1
CRT .9709 CRS -.9492 CST -.9969
LSA 4088.4 MSA !82.1 SSA 12,5
ELI 360A,8 EL2 115.4 ALF 7,53
LAUNCH DATE OEC 19 1968 FLIGHT TIME I_6.00 ARRIVAL CAT[ JUL ] 1969
HELIOCENTRIC CONIC OISTANCE 543.901
RL 147,J9 LAL .00 LOL 87.16 VL 27.631 GAL 5.34 AZL 86.40 PEA 247.!6 SMA
RP 108.89 LAP -3-32 LC_ 334,28 VP 37._87 GAP 5,92 AZP 91.40 TAL 153.97 TAP
RE 125.58! GL 23,90 GP -5.52 ZAL 50.69 ZAP 148.44 ET5 352.07 2AE J29.64 ETE
PL_NETC_ENTRIC CONIC
C3 18.197 VI-K. 4.266 OLA 37.62 RAL 29.44 gad 6567.7 V_L 11.814 PTH _.09 VHP
LNO4 A2'NTH LN_H TIME L-I TIME IN! LAT IN! LONG IN! RT AS( IN! A_NTH
64.13 2_ 23 9 4086.87 -26.34 178.05 259.48 62.11
115.87 4 31 4 2941,_4 -26.}} 91.58 259.48 62.10
64.13 22 23 9 4086,87 -26.}4 178.05 259.48 62.11
115.87 4 51 4 2_41.34 -26.}} 91.58 259.48 62,10
64.13 22 2} 9 4086.87 -26.34 178.05 259.48 62.11
115.87 4 3I 4 2941,34 -26.33 91.58 259.48 62.10
0IRFERIENTIAL CORRIECTION$ M|0-COURSE [X_(UT|CN ACCURACY
S6T 5878.8 SC,R 492.4 S_} 689.7
RRT ._44 _ .6666 RTF ,9875
S_ 5899.4 R'2} -.0162 RJ3 .9875
S_! 5888.5 SG2 358.A THA 3.29
TOE 2.5136 TRA 2.3461 TC}-},1745 BAU ,7723
ROE ,3553 RRA .0687 RC} .0404 FAU .06879
ROE }.tl09 FRA }.6577 rc}-}.2728 85P 18800
_OE 2.5}86 BRA 2.547I 8C} }.1748 FSP -2464
127.62 ECC .17875 INC 3.6015 V! _O.269
4!.13 RCA 104.81 AP_ 150.44 V? 34.803
183.45 ZAC 101,05 ETC 167.66 CLP-148.88
4.632 OPA -5.80 RAP 8.57 ECC 1.2995
IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
23 31 15 3486.9 -29.85 170.31
5 _ 5 2341.3 -29.84 83.85
23 }l 15 3486.9 -29.85 170.31
5 20 5 2341.3 -29,84 83.85
23 31 15 3486.9 -29.85 170.31
5 L_O 5 23A1.3 -29.84 83.85
ORBIT DETERMINATION ACCURACY
ST }581.9 SR 478.5 55 1830.8
CRT .9644 CRS -.9406 CST -.9969
LSA 4046.7 MSA 185.1SSA 12.7
EL! 3611.5 EL2 125.6 ALF 7.35
644
JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 4 1968-69
LAUNCH 0AT[ DEC 19 1968 FLIGHT TIM([ 196.00 ARRIVAL CATE JUL 5 1969
HELIOCENTRIC CONIC
RL 147.19 LAL .00
RP 108.87 LAP -3.35
RC 125.948 GL 23,04
PLANETOCENTR|C CONIC
C3 19.016 VHL 4.361
LNCH ATNTH LNCH TIl_
64.62 22 32 48
115.18 4 33 36
64.62 22 32 48
115.1B 4 33 36
64.82 22 32 48
115.18 4 33 36
01STANCE 549,849
LOt. 87.16 VL 27.6|3 GAL 5.62 AZL 86.44 HEA 250.32 5NA 127,50 ECC .1821H VI 30.269
LOP 337.45 VP 37.379 GAP 6.31 AZP 91.20 TAL 153.13 TAP 43.45 RCA 104.27 V2 34.808
GP -5.16 ?AL 49.48 ZkP 150.54 £TS 351.98 ZAE |28.66 ETE J82.98 2AC 102.01 CLP-150.96
0LA 37.19 RAL 30.97 RAO 6567.8 VEL 11.849 PTH 2,|0 VHP 4.943 CPA -5.03 RAP 9.41 ECC 1.3150
L-I TIldE INJ LAT INJ LONG INJ RT AS([ INJ AZNTH |NJ TII4_ PO CST TIN INJ 2 LAT INJ 2 LONG
4086.80 -25.74 177.68 261.54 62.18 23 40 55 3496.8 -29.24 169.99
2962.11 -25.72 92.92 261.55 62.16 5 22 58 2362.1 -29.23 85.23
4086.80 -25.74 177.68 261.54 62.18 23 40 55 3486.8 -29.24 169.99
2962.11 -25.72 92.92 261.53 62.16 5 22 58 2362.1 -29.23 85.23
4086.80 -25.74 177.68 261.54 62.18 23 40 55 3486.8 -29.24 169.99





TOE 2.5510 TRA _.5312 TC3-3.I083 BAU .7903
ROE .3597 RRA .0631 RC3 .0500 FAU .06_25
FOE 2.8578 FRA 3.5455 FC3-2.8340 _SP 19271
BOE 2.5763 BRA 2.5320 6C3 3.1087 FSP -LY283
LAUNCH OATE OEC 19 1968
HELIOCENTRIC CONIC
MID-COURSE E_CUTION ACCURACY ORBIT OETERt41NATION ACCURkCV
5GT 60(30.9 _ 485.9SG3 637.3 sT 3579.0 ,_ 473.7 SS 1734.4
RRT .6518 RRF .6350 RTF .9873 ERT .9575 (RS -.9317 CST -.9968
6020.5 R_3 -.0144 R13 .9872 LSA 4000.8 HSA 188.6 SSA 12.9
S_I 6009.2 S_2 _.0 THA 3.03 ELI 3607.7 EL2 135.6 4LF 7.73
FL|{44T TINE 200.(X] ARRIVAL CATE JUL 7 1969
DISTANCE 555.769
RL 147,19 LAL .00
RP 108.85 LAP -3.38
RC 128.306 GL _.|9
PLANE TOCENTR IC CONIC
C3 19.944 VHL 4.466
LNCH A2'NTH LN(H TIME
65.53 22 42 40
114.47 4 3_
65.53 ,32 42 40
114.47 4 35
65.53 22 42 40
114.47 4 35
LOL 87.16 VL 27.593 GAL 5.91 AZL 86.48 HEA
LOP 340.62 VP 37.3?0 GAP 6,72 42t = 91.00 TAL
GP -4.84 ZAL 48.26 ZAP 152.52 ET5 331,67 Z/k4E
253.49 5NA 127.37 ECC .18590 INC 3.5224 VI 30.269
152.27 TAP 45.76 RCA 103.69 APO 151.05 V2 34.815
127.79 ETE 182,59 ZAE 103.10 £TC 167.74 CLP-152.92
OLA 36.75 RAL 32.50 RAO 6567.8 V[L 11.888 PTH 2,11 VHP 5.063 DPA -4.24 RAP 10.37 ECC I .3282
L-J TINE INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TII_ PO C$T TIH INJ 2 LAT INJ 2 LONG
4087.06 -25.10 177.33 263.67 62.23 23 50 47 3487.1 -28.61 169.69
2984.40 -25.09 94.35 263.66 62.22 5 23 43 2)84.4 -28.59 _6.7!
4087.06 -25.10 177.33 263.67 62.23 23 50 47 3487.1 -28.61 169.69
2984.40 -25.09 94.35 263.66 62.22 3 25 43 2364.4 -28.59 86.71
4087.06 -25.10 177.33 2153.67 62.23 23 50 47 3487.1 -28.61 169.69
Z964.40 "25.09 94.35 26_.66 62.L_ 5 25 43 2384.4 _28.59 86.71
NJ0-COUR_E E_ECUTICN ACCURACY ORBIT OrTERt4INATION ACCURACY
,%T 6114.9 S_R 482.6 _3 589.9 ST 3571 .3 SiR 471.2 SS 1647.0
RRT .6246 RRF .6093 R1T .9869 CRT ,9504 CR5 -.9229 CST -.9968
SG8 6133.9 1_3 -.OIL_ R13 .9868 LSA 3956.2 XSA 192.5 SSA .13.1
SGI 6122.3 S_2 376.4 THA 2.83 ELI 3599.3 EL2 145.4 ALF 7.16
0 IFFERENT|AL CORRIECTIONS
TOE 2.5885 TRA 2.7294 TC3-3.0176 8AU .B047
ROE .3666 RRA .0§_ RC3 .0565 rAU .05597
FOE 2.6349 FRA 3.4482 FC3-2.4297 85P 1_25
_OE 2.6143 _RA 2.7300 8C3 3.0182 FSP -2107
L_UNCH D4TE 0EC 19 1968 FLIGHT TI_ 202.00 _RRIV_L CATE JUL 9 1969
HELIOCENTRIC CONIC
RL 147.19 LAL .00
RP 108.83 LAP -3.39
RE 130.653 GL 21.33
PLAN_TOCENTRIC CONIC
C3 20.992 VHL 4.582
LN_H AZNTH LN(H TIt4E
66.27 22 52 45
113.73 4 _ 7
66.27 22 52 45
113.73 4 38 7
66.27 22 52 45
113.73 4 38 7
0ISTAN(E 561.657
LOL 87.16 VL 27.574 GAL 6.23 AZL 86.52 H_
LOP 343.80 VP 37.362 GAP 7.14 AZP 90,_0 TAL
GP -4,56 2AL 47.03 ZAP 154.40 ETS 351.74 ZAE
256.66 S_4_ 127.24 ECC .18992 INC 3.48=9 Vl 30.269
151.38 TAP 48.04 RCA 103.07 APO 151.40 V2 34.821
126.99 ET£ 182,26 7_C 104.31ETC 167.78 CLP-154.78
0LA 36.30 RAL 34.04 RAD 6567.9 VEL 11.932 PTH 2.12 VHP 5.294 OPA -3.44 RAP 11.44 ECC 1.3455
L-I Till[ INJ LAT INJ LON6 INJ RT A_ INJ AZ14TH INJ TIM(_ F_ CST TIM INJ 2 LAT INJ 2 LONG
4087.54 -24.43 176.99 265.85 62.28 24 0 53 3487.5 -27.94 169.39
)(308.40 -24.42 95.gO 265.84 62.26 5 28 15 2408.4 -27.93 88.30
4087.54 -24.43 _76.99 265.85 62.28 24 0 53 3487.5 -27.94 169.39
_O8.40 -24.42 95.90 265.84 62.26 5 28 15 2408.4 -27.93 88.30
4087.54 -24.43 176.99 _65.85 62.28 24 0 53 3487.5 -27.94 169.39
_O8.40 -24,42 95.90 263.84 62.26 5 28 15 2408,4 -27.93 88.30
OIFFERENTIAL CORRECTION5 NI0-C.._UR_E EXECUTION ACCURACY
TOE 2.6192 TRA 2.9345 TC3-2.91_ BAU .8194 SGT 6214.1 SGR 4_0.7 SG3 546.3
ROE .3752 RRA .0577 Re3 .0594 FAU .0_049 RRT .6021RRF .5881 RTF .9865
r0E 2.4294 rRA 3,3551 FC3-2.0822 BSP 20027 S(_ 6232.7 R23 -.0102 R13 .9865
EE)62.6459 8RA 2.9350 8C3 2.9196 FSP -1956 S_I 6220.9 $62 )83.4 THk 2.68
LAUNCH OATE DEC 19 1968 FLIGHT TINE 204.00
HELIOCENTRIC CONIC OISTANC[ 567._12
RL 147.19 LAL .00 LOL 87.16 VL 27.353 GAL 6.57 AZI. 86.55 HC_ 259.83 5HA 127.10 ECC .19427
RP ID8.BO LAP -3.39 LCP 346.97 VP 37.354 GAP 7.58 AZP 90.61 TAL 150.48 TAP 50.31RCA 102.41
RE 132.9_9 GL 20.47 GP -4.30 ZAL 45.78 ZAP |_6.17 [T$ 351.58 Z_q[ 126.28 ETE 181.99 ZAC 105.61
PLANETOCENTRIC CONIC
C3 L_.!73 VHL 4.709 0LA 35,84 RAL 33.57 RAO 6_67.9 V_L 1|.981 PTH 2.14 VHP 5.535 OPA -2.63
LNO4 AZNTH LN_H TIN[ L-I TJNE INJ t.AT _NJ LO_ INJ RT ASC INJ A2NTH INJ TINE PO CST TIN
67.05 23 3 4 4088.21 -23.74 176.64 _68.09 62.32 24 11 12 3488.2
112.95 4 =(3 0 _034.14 -23.72 97.55 268.08 62.30 5 30 34 2434.1
67.05 23 3 4 4088.21 -23,74 176.64 268.09 62.32 24 1J 12 3488.2
112.95 4 40 0 3034.14 -23.72 97.55 L_8.08 62.30 5 30 34 2434.1
67.05 23 3 4 40_.21 -23.74 176.64 _.09 62.32 24 IJ 12 3488.2
112.95 4 40 O 3034.14 -23.72 97.55 L_8.08 62.30 5 30 34 2434.J
OIFFERENTIAL CORRECTIONS MIO-(OUR_E EXECUTION ACCURACY
TOE 2.6473 TRA 3.1508 TC3-2.806_ _AU .8321 SGT 6303.0 SGR 480.1 SG3 506.3
ROE .3853 RRA .0575 RC3 .0_00 FAU .04543 RRT .5847 R_ .5722 RTF .9862
FOE _.2442 FRA 3.2"I'05 FC3-I.7737 85P 2039_ 5c-,8 6321.3 R23 -.0082 RI3 .9861
2.6752 8RA 3.1514 BC3 2.8069 FSP -J818 SGI 6309,3 S(,2 _89.1 THA 2.56
ORBIT OETERNINATION _CCUR_CY
ST 3549.7 SR 469.9 SS 1562.7
CRT .9431CRS -.9138 CST -.9968
LSA 39OI.8 HSA 196.9 SS_ 13.?
ELl 3577.3 EL2 155.0 4LF 7,13
ARRIVAL CATE JUL 11 1969
INC 3.4483 vJ 3{3.g69
APO 151.79 V2 34.829
ETC 167.81 CLP-156.54
RAP 12.61ECC 1.3649








ST 3520.7 SR 469.6 SS 1484.O
CRT .9357 CR5 -.9048 CST -.9968
LSA 3844.1MSA 201.5 SSA 13.3
ELI 3548.1 EL2 164.4 ALF 7.13
645
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4, 1968-69)
I
LA_NCPI DATE DEC 19 J968 FLIGHT T|N( 206.O0 ARRIVAL DATE JUL ]3 1969
HELIOCENTRIC CONIC 0ISTANC[ 573.329
RL 147.J9 LAL .[_O L_,. 87.|6 VL 27,533 GAL 6,94 ATL 86.59 PICA 263,00 SNA 126.96 ECC .J9897
RP _J'08.78 LAP -3.39 LOP 350.15 VP 37.347 GAP 8.02 AZP 90.42 TAL 149,57 TaP 52.56 RCA 101.70
RC 135.353 GL 19.61 GP -4.01 ZAL 44.54 TAP J57.86 £TS 351.59 ZAE 125.63 ETE 181.77 ZAC 107.00
PLANE TOCENTRI C CONIC
C3 23,506 VHL 4,848 DLA 35,38 RAL 37.08 RAD 6568.0 VEL |2.03? PTH 2.]5 VHP 5.788 0PA -1.8|
LNCH AZNTH LNCH TIN[ L-I TII48 |NJ LAT IN! LONG iN! RT ASC IN! A2'IdTH IN! Til4_ PO CST TIN
67.85 Z3 J3 35 4089.00 -Z3.00 176.28 Z70.58 62.55 24 2! 44 3489.0
1|2.15 4 41 35 3061.74 -2_.99 99.53 270.57 62.34 5 32 36 2461.7
67.85 23 13 55 4089:00 -25.[]O 176._ 270.58 62.35 24 21 44 3489.0
]12.15 4 4! 55 3061.74 -L:_'Z.99 99.55 270.57 62.34 5 32 36 246J.7
67.85 23 |3 35 4089.00 -25.00 |16._ Z70.38 62.35 24 2! 44 3489.0
J12.J5 4 41 35 _061.74 °L:_.99 99.35 270.57 62.34 S 32 36 246! .7
]NC 3.4125 V| 30.269
APO 152.22 v2 34.837
ETC 167.83 CLP-J§8.?Z
RAP 13.97 ECC 1.3868







D!FFERENTIAL CCII_IECTIONS NI0-COURS[ EXECUTION ACCURACY
TOE 2.6734 TRA 3.3797 TC3-2.6818 8AU .84_9 SGT 6_2.7 S_R 480.Z ,%3 469.9
ROE .5969 RRA .0591RC3 .0587 FAU .04077 RRT ,5721RI_ .5610 RTF .9858
FDE 2.0775 FRA 3.I944 FC3-1.5017 8SP L=0755 ._ 6400.8 R23 -,0062 R!3 .9858
BOt[ 2.7027 BRA 3.3805 9C3 2.6824 FSP -|69| ,._.| 6588.7 ,S_ _5.5 THA 2.47
LAUNCH DATE DEC I9 !9_N_ FLIGHT TZNE _.00
W_L!OCENTRIC CONIC 0ISTM_IC_ 579.J0_
RL !47.J9 LAL .00 LC¢ 87.16 VL 27.512 GAL 7,_3 AZL 86.62 _ 266.17 SMA 126.82 ECC ._404
RP !08.75 LAP -3,_7 LOP 35_.52 VP 37.539 GAP 8.49 A2'P g0,25 TAL 148.64 TAP 54.8| RCA !00.94
RE !57.625 GL 18.75 GP -3.87 2/)4. 43.30 ZAP |59.48 ET$ 351.I4 ZAE |25.04 ETE I81.58 ZAC ]08.47
PLAI_T(XENTRI( CONIC
C3 25.008 _ 5.00l OLA 34.90 RAL _8.59 RAO 65_.0 Vl[L IZ.099 PTH _.j7 VHP 6.054 DPA -.98
LNO_ AZNTH LN(.H TINE L-I TINE INJ LAT ]NJ _ INJ RT AS(: INJ A2_4TH INJ T|NE PO CST TIN
68.69 23 24 23 4089.76 -2'2.24 175.91 27_.7! 62.38 24 3Z 32 3469.8
lll,3J 4 42 47 3091.3_ -2"Z,23 101.25 272,71 62.37 5 34 |8 2491.4
68,69 23 24 23 4089.76 -2'2.24 |75,9J _72.7| 62._8 24 32 52 5489.8
111.31 4 42 47 3091.38 -2"Z.Z3 J0J.25 272.7l 6_.37 5 54 !8 249].4
68.69 23 24 23 4089.76 -L:_.24 175.91 272.7J 62._8 24 32 32 5489.8
111,3! 4 42 47 _091.58 -L>"Z.23 |0|._5 _72.7I 62.37 5 34 18 249!.4
OIFFERE_NTIAL CORREcT|ONS NI0-(._UR_I_ £Y_CUT_ONACCURACy
TOE 2.6980 TRA 3.6_24 TC3-_.54_ _AU .8SJ6 SGT 6453.8 Sr..,R 480.8 SG3 436.7
ROE .4097 RRA .0625 RC3 .0_6I FAU .0_46 RRT .5(_tO RI_ .5542 RIT .g_54
FOE 1.9269 FRA 3.|265 F(5-1.262I BSP 2J040 S_ 6471.7 _3 -.0044 RI5 .9854
_OE 2.7290 BRA 3.6L>'Z9 BE3 2,3475 FSP -J57_ _J 6459.5 ,SG2 396,7 THA 2.4!
ORBIT DETERMINATION ACCURACY
ST 5485.3 5R 469.8 55 1410.8
CRT .928! CRS -.8958 CST -.9968
LS_ 3783.6 NS_ 206.3 SS_ 13.3
ELI 3512.5 EL2 173.6 ALF 7.15
ARRIVAL DATE JUL |5 1969
iNC 3.3771 V! ]0.269
APO !52.70 V2 54.846
ETC 167.84 CLP-!59.83
RAP !5.21ECC ].4116








ST 3444.8 SR 470.2 55 I345.O
CRT .92134 CR$ -,8869 CST -,996_
LSA 372!.1NSA 211.3 $SA !3.2
EL/ 5471,9 EL2 !82.3 ALF 7.18
LAUNCH DATE DEC J9 1968
HELIOCENTRIC CONIC
RL ]47.19 LAL .00
RP 108.72 LAP -5.34
RE !39.923 GL 17._
PLAN[TOCENTRIC CONIC
C3 26.703 VNL 5.!67
LNCH AZNTH LN(N T_I_
69.57 23 35 25
110.A3 4 43 ]4
69.57 23 35 25
110.43 4 45 34
69.57 25 35 25
|10.43 4 43 34
D!FFER1ENTIAL CC]RR1ECTION5
TOE 2.7252 TRA 3.8837 TC3-2.3979 _AU .8562
ROE .4237 RRA .O677 RC3 .05_7 FAU .O32_
FOE ].7945 FRA 3.0(Y_'_ FC3-1.047l B,_P 2|L:_'26
BOE 2.7579 BRA 3.8843 BC3 2.3984 FSP -1460
LAUNCH DATE DEC |9 !_r_
FLIGHT T!M_ 210.00 ARRIVAL CATE JUL 17 _969
OISTANCE 584.839
LOL 87.!6 VL 27.490 GAL 7.75 AZL 86.66 HCA 269.34 5t4A 126,68 ICE .?0953 !NC 3.3420 V! 30,269
LOP 356.50 VP 37.532 GAP 8.97 AZP 90.04 TAL 147.7! TAP 57.05 RCA I00.13 APO 153.22 vz _4.855
GP -3.69 ZAL 42.06 ZAP 161.03 ET$ 350.84 ZAE 124.50 ETE 18|.43 ZAC ]]0.P0 ETC !67,84 CLP-16].37
0LA 34.42 RAL 40.07 RAO 6568.1 VIEL 12.169 PTH 2.J8 VHP 6.333 DPA -.14 RAP 16.62 £(C 1.4395
L-I TIME IN! LAT IN! LONG IN! RT AS( ]NJ A_4TH IN! TIH_ PO CST T[_ |NJ 2 LAT INJ 2 LONG
4090.46 -2!.45 175.52 275.09 62,42 24 43 36 3490.5 -24.97 168.12
3123,11 -21.44 103.29 275.09 62.41 5 35 57 2_5.! °24.96 95.89
4090.46 -21.45 175.52 275,09 62.42 24 43 36 3490.5 -24.97 ]6_.!_
3123.ll -2!.44 103.29 275.09 62.41 5 35 37 2523.1 -24.96 95.89
4090.46 -2|.45 175.52 275.09 62.42 24 43 36 3490.5 -24.97 ]68,J2
5123.!1 -_|.44 J03._ 275.09 62.41 5 35 37 2523.1 -24.96 95.89
M|0-COURS( EXI[CUTION ACCURACY ORBIT OETERHINATION ACCURACY
SGT 6520.7 SGR 481.6 5_5 406.6 ST 3404.! SR 470.6 55 128Z.3
RRT .5603 RRF ._ RIT .98_0 CRT .9|28 CRS -.8782 CST -.9969
6538.5 _3 -.0023 R!3 .9650 LSA 3661.5 NSA 2J6.2 SSA !3.1
_GI 6526.5 _2 39_.6 THA 2.38 ELl 3431 .2 EL2 190.7 ALF 7.?l
FLIGHT T|NE 2|2.00 ARRIVAL _ATE JUL 19 1969
N_LIOCENTRIC CONIC DISTANCE 590.52|
RL ;47.J9 LAL .O0 LOL 87.J6 VL 27.468 GAL 8._O J2_ 86.69 H(.A 272.51 S_A
RP 108.69 LAP -3.30 LOP 359.68 VP 37.3_5 GAP 9.47 AZP 89.85 TAL 146.77 T_P
RC 142.L>07 GL |7.0_ GP -3.52 ZAL 40.83 ZAP J_.52 £T$ 5_O.47 ZAE !24.OO ETE
PLAN_TOCENTRIC CONIC
C3 28.618 VHL _.350 DLA 33.9"_ RAL 4I .53 RAO 6_.| MEL 12.247 PTH 2.20 VHP 6.6_8 DPA .70 RAP 18.D8 ECC ].47|0
LNO_ A2'NTH LNCH TINE L-| TIPlE INJ L_T ]NJ L_ INJ RT A_( |NJ AZNTH INJ TINE PO CST TIM ]NJ 2 LAT INJ 2 LONG
70.49 23 46 46 4090.83 -_0.63 17_.09 _77.5I 62.45 Z4 54 57 3490.8 -24.15 167.74
109.5! 4 43 51 3!57.23 -_0.6| 105._0 _77._0 62.44 5 36 88 2557.2 -24.J4 98.14
?0.49 25 46 46 40_0.83 -ZD.63 I75.09 277.5J 62.45 _4 54 57 3490.8 -24.J5 ]67.74
!09.5! 4 43 fil 3|_?._3 -_.61 105,50 277.50 62.44 5 36 28 2557.2 -24.J4 9_.14
J!O.OO 5 !8 43 ]050.78 -23.73 98.87 279._B 64.64 6 9 34 2450.8 -26.94 9].18
1!0.00 4 15 O 514_;27 -!7.58 lJ0._O 275.74 60.L_O 5 9 6 _645.3 -2!.40 |05.57
DIFFERENTIAL CCRIRI[CTION$ NID-CO, M_I_ EXECUTION ACCURACY ORBIT 0ETERMIN_TION ACCURACY
TOE 2.7477 TRA 4.J565 TC5-2.2495 8AU .8_08 _(-T 657_.4 _ 482.0 $G3 378.7 ST 3355.0 SR 470.4 SS 1224.1
ROE .4384 RRA .0745 RC3 .0483 FALl .028_4 RRT .5595 RRF .5524 RTF ,9847 CRT ,_049 CR$ -.8694 CST -.9970
FOE 1.6716 FRA 3.0|5l FC5 -.8665 85P 21495 _ 6593.I R_3 -.0007 RJ3 .9847 LSA 3595.4 HSA 221.] SSA 15.0
_OE 2.7824 _A 4,!_72 8C3 2.2_00 FSP -J_62 ,_! 658].O S_2 399.2 TNA 2.36 ELI 5382.0 EL2 198.7 ALF 7.76
126.53 ECC .21548 IN( 3.3068 v] ]0.269
59.28 RCA 99.27 APO 153.80 v2 34.865
|8|.]0 ZAC 1!].60 ETC 167.8_ CLP-162,86
646
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69
LAUNCH 0ATE 0EC 19 1968 FLIGHT TII4E 214.00 ARRIVAL 0ATE JUL ?i 1969
HELIOCENTRIC CONIC 0ISTANCE 596.147
RL 147.19 LAL .OO L_. 87.16 VL 27.446 GAL 8.68 AZL 86.73 HCA 275.69 S_AA 126.39 ECC .22192 ]NC ).2715
RP 108.66 LAP -3.26 LOP ?.86 VP 37.]18 GAP J0.00 AZP 89.68 TAL 145.83 TAP 61.52 RCA 98.34 APO 154,44
RC 144.476 GL 16.L>0 GP -3.]7 ?AL 39.62 ZAP J63.95 ETS 390.01 "ZAE 123.54 ETE |81.20 ZAC 113.24 ETC 167.77
PLAN[ TOCENTRI C CONIC
C3 ]0.784 VHL S.548 OLA ]3.42 RAL 42.96 RAO 6568.2 V[L I2.335 PTH 2.22 VHP 6.9]9 0PA 1.54 RAP I9.61 [CC ! ,5066
LNCH AZNTH LNCH T[IAE L-I T]14_ INJ LAT INJ LONG INJ RT A,_C INJ AZ_ATH INJ TII_ PO CST TIM ]NJ 2 LAT INJ ? LONG
71 .46 0 2 L_Z 4090.84 -19.78 174.62 279.96 62.49 I 10 33 3490,8 -73.30 167.31
IO8.54 4 43 35 ]193.78 -19.76 107.86 279.95 62.48 5 36 49 2593.8 -23.29 100.56
71.46 0 2 L_ 4090.84 -I9.78 174.62 279.96 62.49 J |0 33 3490.8 -73.30 167,31
108.54 4 43 35 3193.78 -19.76 107.86 279.95 62.48 fl 36 49 2593.8 -23.29 IOO.56
1!0.O0 5 47 4 2999.29 -25.19 95.39 282.78 66.09 6 37 3 2_99.3 -28.20 87.71
110.OO 3 58 4 3335.32 -14.53 115.60 276.67 58.71 4 53 37 2733.3 -18.56 108.81
OIFFERENTIAL CCIRR1[CTICI_ NIO-CCURSE EXECUTION ACCURACY ORBIT OETERMIN.tTION ACCURACY
TOE 2.7699 TRA 4.4472 TC3-2.0960 BAU .8628 _T 6623.3 _ 482.2 SG3 353.J 5T 3303.3 5R 469.6 SS I!70.5
RO[ ,4537 RRA .0832 RC3 .0436 FAU .02523 RRT ,5617 _ .5956 R1T ._44 CRT .896_ CRS -.8607 CST -.9971
F0£ 1.5605 FRA 2.9_O FC3 -.7097 8SP 21729 S_ 6640.8 _3 .0007 RI3 .9844 LSA 3928.6 MSA 225.8 55A !_.9




LAUNCH OATE DEC 19 1968 FLI_'IT TIN? 216.00 ARRIVAL DATE JUL 23 1969
HELZC_ENTRIC CONIC
RL 147.19 LAL .O0
RP 108.63 LAP -3._
RC 146.734 GL I5.37
PLANr.TOCENTRIC CONIC
C3 33.240 VHt. 9.769
LNCH A?NTH LN(.H TIN?
72.48 0 I4 23
107.52 4 42 43
72.48 0 14 2_
107.92 4 42 43
110.00 6 8 28
110.00 3 47 49
OIFFER1ENT|AL C_q'ECTXONS
TOE 2.7929 TRA 4.7962 TCS-I .9396 8AU .8621
ROE .4697 RRA .0936 RE3 .0387 FAU .02206
FOE 1.4605 FRA 2.9274 F(3 -.5746 8SP 21948
BOE 2.8317 BRA 4.7972 8C3 1.9399 FSP -1189
OISTAN(:E 601.708
LOL 87.16 VL 27.424 GAL 9.20 AZL 86.76 _ 278.87 584A 1_6.24 ECC .22891 INC 3.235_ Vl 30,269
LOP 6.09 VP 37.312 GAP 10,56 A2P 89.50 TAL 144.89 TAP 63.76 RCA 97.34 APO 155.14 V2 34.885
GP -3.23 ZAL 38.43 ZAP J6fl.39 ETS 349.43 ZAIE 123.JJ ETE 181.12 ?AC 114.93 ETC I67.71 CLP-165.70
0LA 32.91 RAL 44.39 RAO 6568.3 VEL 12o414 PTH 2.29 VHP 7.269 OPA 2.39 RAP 21.1_ ECC 1.5470
L-I TIN? rNJ LAT |NJ LONG _NJ RT A_ |NJ A214TH ZNJ T|NE PO CST TIM INJ ? LAT INJ ? LONG
4Og0.28 -18.gO 174.09 282.44 62.94 1 22 34 3490.3 -22.42 166.83
3232.97 -18.88 110.40 _Z.44 62.93 5 36 36 2633.0 -22.41 103.14
4090.28 -18.90 174.09 282.44 62.94 | 22 34 3490.3 -_2.42 166._3
3232.97 -I8.88 110.40 282.44 62.93 5 36 36 2633.0 -_2.41 103.!4
2969._6 -26.01 93.63 286.07 66.99 6 97 57 2369.3 -28.89 85.64
3401.98 -12.06 119.40 278.38 97.77 4 44 31 2_02.0 -16.23 I!2.78
NZ0-COURS_ EXECUTioN ACCURACY ORBIT OETERNINATION ACCURAC_
SGT 6663.7 SGR 481.9 SG3 329.6 ST 3249.4 5R 468.0 SS 1121.4
RRT .9666 RRF .9613 RTF .984_ CRT .8887 CRS -.8522 C$T -.9972
5_ 6681.1 1_3 .0020 R13 .9842 LSA 3461.5 _S4 230._ SSA 12.7
SGI 6669.3 5(,2 396.7 THA 2.35 ELI 3276.1 £L2 212.8 ALF 7.]_
LAUNCM 0_TE 0EC 19 1968 FLIGMT TIN? 218.00 _RRIV_L GATE JUL 75 1969
H_LIOCENTR]C CONIC
RL |47.19 LAL .00 L_
RP IO8.59 LAP -3.13 LOP
RE 148.977 GL 14.54 GP
PLAN[TOCENTR_C CONIC
C] ]6.011 VML 6.003 0LA
OlSTANCE 607.196
87.16 VL 27.402 GAL 9.76 A?L 86.80 HC_ 282.05 SM_ 126.09 ECC .73551 INC 3.1994
9.?3 VP 37.506 GAP 11.15 AZP 89.33 TAL 143.96 TAP 66.00 RE4 96.27 APO 155.92
-3.11 7AL ]7.25 ZAP 166.70 ETS 348.70 ?AE J2_.71ETE 181.05 ZAC 116.66 ETC 167.63
32.40 RAL 45,71 RAG 6568.4 VEL 12,546 PTH ?.27 VHP 7,621 CPA ],2] RAP 27.79 £CC 1.5930
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TII_ PO CST TIM INJ 2 LAT _NJ ? LONG
73.56 0 26 53 4088.71 -17.99 173.47 284.95 62.59 I 35 2 3488.7 -71,57 166.76
IO6.44 4 41 4 3279.25 -17.97 113.I4 284.94 62.98 5 35 39 2675.2 -21.50 105.9]
73.56 O 26 53 4088.71 -17,99 173.47 284.99 62.59 I 35 2 3488.7 -71.52 !66.26
106.44 4 41 4 3275.29 -17.97 113.14 284.94 62.58 9 35 39 2679.2 -21,50 105.9]
110.O0 6 26 52 2948.66 -26.55 92,28 289.24 67,63 7 16 1 2348.7 -29.34 84.21
110.OO 3 40 16 3463.27 -9.82 122.73 280.07 97.09 4 37 59 2863.3 -14.09 116.27
OIFFERIENTIAL CORR[CTIONS NI0-CCURS_ EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY
TOE 2.8164 TRA 5.0870 TC3-|.7_04 BAU .8978 SGT 6698,2 _ 48J.J .S_3 308'I sT _194.9 SR 465,5 SS -1076,_
ROE .4863 RRA .1059 RC3 .0340 FAU .01907 RRT .97_ _ .9692 RTF .984J CRT .8805 CRS -.8438 CST -.9973
FOE 1.]706 FRA 2.8935 FC3 -.4983 BSP 22123 5_ 6715.5 R_3 .OO31 RI3 .9841 LSA 3395.4 MSA 234.1 SSA 12.5




LAUNCH DATE OEC 19 1968 FLI(,HT TIE Z20.O0 ARRIVAL CATE JUL 27 1969
H£LIOCENTRIC CONIC
RL 147.19 LAL .O0 I..OL
RP 108.96 LAP -3.09 LOP
RC 151.204 GL 13.72 GP
PLAN[TC_ENTRIC CONIC
C3 39.212 _ 6.262 OLA
0ISTANCE 612.600
87,16 VL 27.379 GAL 10.37 AZL _6.84 PICA
12.42 VP 37.300 GAP 11.78 /_7P 89.17 TAL
-3.00 ZAL 36.11 ZAP 168.03 ETS 347.79 ZAE
31.87 RAL 47.03 RAO 6968.9 VEL 12.672 PTH
285.23 SWWA125.99 £CC .24479 IN( 3.1627 Vl }0.269
143.04 TAP 68.27 RCA 95.12 APO 156.77 V2 34.908
1_2,32 ETE 181.00 ?JC II_.4! ETC 167.52 CLP-16_.40
LNC_ AZNTH LN(H TIN? L-I TIN? INJ L_T
74,72 O 39 92 4086.04 -17.06
105.28 4 38 37 33L:_.68 -17.04
74.72 0 39 52 40_6.04 -17.0_
105.28 4 38 37 3320.68 -17.04
110.00 6 43 25 2934.02 -26.92
110.00 3 34 14 39L_3.?0 -7.68
OIFF{R_NTIAL CORRIECT|ON5
TOE 2.84_0 TRA 9.4434 TC3-1.6181 _AU .8484
ROE .5033 RRA ,|_3 RC3 .0297 FAU .016|9
F0£ 1.2915 FRA 2.8676 rE3 -.3974 8SP 22212
BOE 2.8891 6RA 9.4448 0C3 1.6184 FSP -1039
2.30 VHP 7.999 OPA 4.07 RAP 24.43 ECC 1.6453
INJ LONG INJ RT ASC INJ A_TH INJ TII_ PC) CST TIM INJ 2 LAT INJ ? LONG
172.76 287,48 62.66 1 47 58 3486.0 -20.58 165.59
lI6.|O 287.48 62.69 5 33 58 2720.7 -20.57 108.93
I72.76 287.48 62.66 I 47 58 3486.0 -2_0.58 165.59
116.10 287.48 62.65 5 3] 58 2720.7 -20.57 IO8.93
91.30 292.39 68.10 7 32 19 2334.0 -29.65 83.18
129._ 281.87 96.59 4 32 54 29_0.7 -12.02 119.39
MI0-COU_SE EXECUTION ACCURACY ORBIT _[TERMINATION ACCURACY
5GT 6729.1 S6R 479.9 SG3 288.4 ST 3142.5 SR 467.? SS 1037.5
RRT .5834 RRF .9794 RTF .9840 CRT .8725 CRS -.8359 CST -.9974
S_ 6746.2 _3 .0042 RI3 .9841 LSA 3]33.0 MS_ 237.3 SSA 12.2
SGI 6739.0 S_2 }89.4 THA 2.39 ELI 3168.4 EL2 2_4.0 4LF 7.35
647
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69,
LAUNCH DAT£ DEC 20 1968 FLIGHT TII_ 70.00 ARRIVAL DA T[ F£B ZB 1969
HEL|(XENTRIC CONIC
RL |47,|8 LAL .(]O
RP IO7.48 LAP Z-88
RC 68.ZO9 GL 4.85
PLAN(TOCENTRIC CON|C
C$ ZOA.AgZ VHL 14.300
LNC/-I AZMTH LNCH TZl4[
9O.OO A 59 IZ
gO.O0 213 Z6 59
lO0.O0 6 17 34
lO0.O0 Z| 41 18
|10.OO 7 51 36
IlO.O0 ZZ 33 48
OISTANCE 138.837
LOL 88.18 VL 18.334 GAL 18.61 AZL 86,0I HCA 46.24 SHA 90.45 ECC ,67466 INC 3.9860 V! 30.271
LOP 134,35 VP 3|.659 GAP -4I,Z7 AZP 87.ZA TAL 1;'0.38 TAP Z|6.62 RCA Z9.43 APO 151,4T V2 35,Z§9
GP .96 ZAL 65o3J ZAP ;_.77 [75 181.55 ZAE 14j,68 ETE 190.45 ZkC 77.89 ETC 165.46 CLP ZB,76
DLA 13.42 RAL 19.39 RAD 6571.1 VEL lS.0fnO PTH 3.0| VHP Z3.840 OPA -8.87 RAP 345.41 ECC 4.3654
L-I T]l,ql[ IN| LAT IN| L(_NG IN| RT ASC IN| AZNTH IN| TIM[ PO CST TIN IN| Z LAT |NJ Z LONG
3167,D0 -26.5J 108.42 285.30 79.68 5 51 5_ Z56T.O -IT.G? 99.94
4950.27 21.66 Z16.33 Z73.14 71.33 Zl 49 29 4350.5 18.93 208.73
_88_.02 -28.25 87.8I Z85.65 79,8| 7 |5 36 2282.0 -79.57 79.19
4710.48 Z).35 198.08 Z?Z.6I 70;79 2Z 59 49 4110.5 Z0.52 I90.43
2619.09 -3t.89 M,80 Z86.8J 80.12 8 35 15 2019.1 -35.9(3 59.71
4546.17 Z7.78 183,85 270.83 89.23 23 49 )2 3946.2 24.70 176.01
OXFFERENT|AL CCRRECTION$ NI0-COURSI[ EM[CUTION ACCURACY
TOE -.678| TRA-1.7379 TC3 -.1131 BAU ,3133 SGT 831.0 _ 447.0 _3 29,8
ROE-I.OI§8 R_A .4310 RC3 -.0182 FAU .01296 RRT -.0001RRF -.O0_(3 RTF -.6575
FOE .5498 FRA .6624 FC5 -.0549 8_k° Z'_48 S(dB 943.6 RZ) .0030 R|3 .6375
1.2202 BRA J.7905 8C5 .I146 F_k° -63 S_I 83J.0 _ 447,0 THA 180.OO
LAUNCH 0ATE DEC 210 1968 FLIGHT TiN[ 72,O0 ARR]VAL 0AT£ MAR Z 1969
H[LICX:ENTRJC COq|C DISTANCE |44.778
RL I47;]8 _AL .00 LCL 68'|B VL |9.015 GAL |?,80 A2L _.09 PICA 49.48 _ 9'_.04 ECC .64715 iN( 3,9146 V| 30.27;
RP 1D7.48 LAP Z.98 LOP J57.60 VP 3Z.057 GAP -3_).35 AZP 87;45 TN,. |69.6| TAP 119.09 R(A 32.48 APO lSl,_ V2 55.25?
RC _.167 GL $.ZO GP ,99 ZAL 64.J8 ZAP 27.24 ET$ 181.82 |.ALE J42,_0 £TE Jgl,06 ZAC 79.55 [TC I65.62 CLP IT.Z2
PLAN[T(XENTRIC CONIC
C3 185.828 VHL 1_.632 OLA |4.J8 RAL _10._5 RA0 6571.0 _E_L I7.5_ PTH Z,97 _RAP 22.88_ 0PA -8.|8
LNCH AZMTH LNCH TIN[ L-I TIN[ ZNJ LAT JNJ _ |NJ RT ASC INJ AZ/,ITH |NJ TIME PO CST TIM
gO.DO 4 56 18 3171_.50 -26.37 lO9.23 285.43 79,29 5 49 I? 2518.5
gO.OO 20 37 _Z 49Oe.73 Z0.75 213.63 Z73.OI 70.29 2! 59 20 4308.7
100.O0 6 25 II 2891.04 -28.|3 88,52 Zl_5._O 79.46 7 13 23 2291.8
1OO.OO Zl 51 _[3 4670.81 ZZ,44 195.47 Z'1'_._5 _.7l Z_ 9 10 401'0.6
IlO.O0 7 50 _O _9.44 -_Z.SZ (Hl._ _.-1J6.80 79,84 8 3; 5 _25.4
IIO.DO Z_ 42 40 4_09.78 28.88 IBI.M ZTO.47 68.04 23 57 50 3909.8
O_FIrk'R_NTIAL (.OI'RtECTI(_M._ H]D-COURSI[ E_[CUT|OI ACCURACY
RD£ -.g7_7 RRA .40#5 RC$ -.O;EO$ rAU .0i314 RRT .0033 RRF -.00_0 RTF -.6568
VO[ .3656 FRA .(_J64 _ -.06|2 BSP 2359 _ 981.4 R_3 -.OOX_ R15 -.65_
BOE: 1.1909 BRA |.7910 BC_ .IZl5 FSP -?0 S_I 81|.3 _ 45J.6 THA .|4
CRBIT OETERMINATION ACCURACY
ST 545.8 SiR 410.5 S$ 354,5
CRT .6962 CR$ °?905 CST .9884
L$A 590.8 MSA Z25.1 ssA 13,7
495.8 ELI ZO5.5 ALF 51.94
RAP 547,00 ECC 4.0583






2_,66 I _5 . ?0
_i_ _TE_ZN_?ION ACCURACY
ST 364.0 _ 415.2 $$ 3_0.2
CRT ;6"_8 CRS .7914 C$T .9_81
LSA 611.4 NSA 25J.2 $$A 14.0
ELI S09.4 EL_ 215,Z ALF 50.37
LAUNCH DATE D[C ZO 1968
HELIOC[NTRIC CONIC
RL 147.|8 LAL ,DO
RP |0?,49 LAP 5.06
RC 64.16| GL §._7
PLANETOCENTR]C CONIC
C5 166.956 VHL 12.998
LN(H AZMTH LNCH TIN_
90.00 _ 55 9
90.00 ZO 4? _2
|00.00 6 22 35
lO0.OO 22 J 8
110.00 7 48 51
110.00 22 5t 21
FLIGHT TIME 74.00 ARR|VAL DATE NAR 4 1969
DISTANCE 150.811
LOL 88.18 VL 19,651 GAL 17.03 AZL 86.15 HCA 52.13 SNA 95.64 ECC .62020 INC 3.8497 Vl 30.271
LOP 140.85 vP 32.456 GAP -_7.52 AZP 87.67 TAL I(_.85 TAP 22|._ RCA 35.56 APO 151.71 vZ 35.256
GP 1.02 ZAL 63.I] ZAP 25.75 ETS 182.|_ ZAE 14Z.84 ETE 19|.7_ ZAC 8|.2Z ETC |65.77 CLP 25,7|
OLA 14.95 RAL 21.26 RAO 65?(3.8 V[L 17.0_8 PTH 2.95 _,lp 21.975 OPA -7.48 RAP 348.60 [CC 3.7806
L-I 711,_ |NJ LAT INJ LONG |NJ RT AS,(: INJ AZHTH |NJ TIN_ PO CST TIN ]NJ Z LAT iNJ 2 LONG
3189.J7 -26.23 I09,98 285.44 78.94 5 46 19 2589,Z -Z7.50 101.54
4866.54 19.76 210.94 272.73 69.30 22 8 59 4266.5 16.77 ZO3.Sa
2900.80 -28.07 89.16 285,83 79.1A ? 10 55 2_OD.B -29.Z3 80.57
4630.15 21.46 192.86 Z?Z.04 68.68 23 18 IB 4030.Z 18.37 18_.43
2630.85 -3_,75 69.69 286.86 79.6| 8 32 4_ 20_0.8 -35.6A 60.62
447_.87 25.91 178.95 27D,05 66.89 24 5 54 _872.9 2Z.56 171,40
OIFFERENTZ4L C_RI[CTZ(_t8
TOE -.67_ TRA-1 .7A67 TC5 -.1258 BAU .Z886
ROE -.9438 RRA .3861 RC3 -.0225 FAU .01338
FOE ,5776 FRA .7105 FC3 -.0685 B_W 2537
8OE 1.J_07 _RA J.7889 8C5 ,I218 FSP -77
LAUNCH DATE DEC ZO 1968
HELIOCENTRIC CONIC
RL 147.J8 LAL ,00 L_L 68.|8 VL _3.248 GAL |6._J
RP 107.50 LAP 3,14 LOP 144.10 VP 52.79? GAP -35.78
RC 62.196 GL 5.95 GP 1.O_ ZAL 62.10 ZAP 24.24
PLANETOCENTR]C CONIC
C5 J55.6_9 VHL 12._g? DLA 15.67 RAL 22.10 RAO 6_70.7
LNCH AZNTH LN(H T|NIE L-| T;N_ ]NJ LAT |NJ LON_
gO.DO 4 49 4_ 3199.09 -26.10
90.DO 20 58 2 4825.6? 18.7|
I00.DO 6 19 4A 29(_.93 -_7.92
IDO.DD 22 IO 44 4589.0? 20.4Z
|IO.DO 7 47 10 2635.3A -32.69
ll0.O0 ZZ 59 47 4455.4| 24.89
O|FF[RI[NT|Ak C(_RR_CTI(_N$
TOE -.6774 TRA-J.?5|? TC5 -.J)ZZ 8AU .276_
ROE -.9081 I_A .3640 R¢3 -.OZSO rAU .01359
FOE .5925 FR4 .73_3 FC3 -,0765 BSP 2656
80E |.J)29 8RA |.789_ BC5 .1_45 F_= -84
NID-CCIJR_I[ ELOCUTION ACCuRACY ORBIT DETERNINATION ACCURACY
_T 9JI'_ _ 455.6 SG5 5_.0 _T 582.0 SR 4|9,4 SS 366.1
RRT ,0064 I_F -.O093 RTF -,6756 CRT .6946 CR$ .7926 CST .9877
|DIB.9 R_3 -.0035 RI3 -.6756 LSA 652,0 NS& 837.0 $5A 14.2
_I 911.4 _ 455.6 THA ;_4 ELI 522.? EL2 2_.5 ALF 48.84
_LIGHT TINE 76.DO ARRIVAL OA T[ NAR 6 1969
DISTANCE J58.930
4ZL 86.21 _ 55.98 SNA 95.25 ECC .59396 IN( 3.7903 V! _0.171
AZP 87,_ TAL |6_.ll TAP 224.09 RCA 58.67 APO 151.79 v2 35.253
ETS 182.46 ZAI[ 143.60 [T[ 191.42 ZAC 82.91ETC 165.91CLP 24.22
VEL J6,584 PTH 2.88 V'HP 21.089 OP4 -6.76 RAP 330.21 ECC 3.§795
|NJ RT A$C INJ AZI, ITH INJ TIM[ PO CST TIN INJ _ LAT INJ 2 LONG
1|0.68 Z85.3Z TS.GZ 5 45 4 2599.1 -27.AI |02.26
Z08.Z) 2TZ._O 68.35 22 J8 25 A223.7 15.60 200.93
89,74 283.73 78.85 7 8 I3 2308.9 -29.17 B1.16
180._3 271.67 67.68 23 27 13 )989.1 17,2g 182.93
?0,03 286.79 79,42 8 3| 5 ZI053,5 -35.81 60.97
178,52 269._8 65.78 24 13 45 3855.4 21,41 169.10
M]D-CCIJRg( ELOCUTION ACCuRACY CRS|T DETERNINATION ACCURACY
_GT 93_.Z _ 4_.8 SG5 _8.0 ST 402.2 SR 423.0 SS 382.7
RRT .0|04_ _ ".OJ_3 RTF -.6954 CRT .6948 CRS -7940 CST .9875
S_ 1059.? R_3 -.0035 R13 -.6935 LS& 654.4 NS& _42.3 $SA 14.4
S(_| 955*2 _ 4_.8 THA ,39 ELI 537.4 EL2 227.6 ALF 47.07
6AB
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,
LAUNCH CATE 0EC ZO 1968 FLIGHT TIME 78.00 ARRIVAL CATE MAR 8 1969
H[LIOEENTRIC CONIC DISTANCE 163.12F
RL 147.|B LAL .DO LOL 88.16 VL 20.801 GAL 15.57 A?L 86.26 NCA 592? .SNA 96.81 ECC .56846 INC 3.7352 Vl 30.271
RP 107.51 LAP 3.Z1 LOP 147.35 VP 33.139 GAP -34.I3 ASP 88.09 TAL 167.39 TAP 2_6.6Z RCA 41.78 APO 151.85 V._ 35.250
RC 60.278 GL 6.34 GP 1.09 ?AL 61.15 ?AP TZ.77 ETS 182.82 ZAE 144.49 ETE 193.19 ZAC 94,62 ETC 166.03 CLP 2?.7,1
PLANE TOEENTR | ( CONIC
C3 139.861 W'_L 11 .826 CLJ J6.39 RJL Z2.89 RA0 69?0.5 V[L 16.161 PTH 2.84 VNP ?0.236 OPA °6,02 RAP 351 .83 ECC 3.3018
LNO-I AZNTH LNCH TIM[ L-I T114[ INJ LAT INJ _ [NJ RT A_W: INJ A_I4TH INJ TIME PO (:ST Till INJ 2 LAT INJ _ LONG
90.00 4 46 4 3208.29 -?5.98 111.37 265.06 18.37 5 39 33 2608.3 -21.33 102.92
9(}.OO 21 8 1 4760.06 17.59 203.32 277.01 67.44 ?2 ?? 41 4180.1 14.38 198.32
IOO.O(3 6 16 37 2916.27 -27.62 90.27 283.51 78.59 7 5 14 2316.3 -29.11 81.70
1(30.OO _2 _ 9 4547.34 19.32 167.64 ??1.24 06.74 733_ 56 _47.3 16.01 160.42
110.OO 7 45 15 2638.95 -32.65 ?0.30 286.60 79.26 8 29 14 2039.0 -33.78 61.25
110.00 23 6 (3 4397.42 23.81 174.10 269.06 64.71 24 21 17 3797.4 20.20 166.81
DIFrERfNTJAL CORRECTION5 NIO-COUR._E [XECUTICN A(CURACY CRB|T DET£RMINATION ACCURACY
Tp_[ -.6772 TRA-| .7534 TC3 -.|376 eJ_J .7674 SGT _.8 _ 461.3 ._3 41 .2 ST 422.3 SQ 425.9 55 399.7
ROE -.8726 RRA .342I RC3 -.0276 FAU .01386 RRT .0|5! _ -.0177 RYF -.7108 CRT .6948 CRS .7956 csr .9872
FOE .4074 FRA .7603 FC3 -.0858 85 ° 2838 _ iJ00.? R23 -.0040 R13 -.7108 LSA 676.9 NSA 24?.2 SSA 14.5
BOE I .1045 BRA 1.7864 BC3 .1403 rSP -93 SGI 99_.8 SG? 461.3 THA .51 ELI 552.1 EL2 234.3 ALF 45.36
LAUNO_ 0ATE DEC L_O 1968 FLIGHT TIM( 80.00 ARRIVAL 0ATE MAR 10 1969
HELIOCENTRIC CONIC
RL 147.18 LAL ,(30
RP 107.57 LAP 3.27
RC 58.412 GL 6.74
PLANE TOCENTR 1C CONIC
C3 |27,329 V_ JJ.284
LN(J.I AZ!WTH LNCH TIME
go.OO 4 42 6
gO.OO 21 17 50
100.00 6 13 19
IDO.DD _ 29 ?J
!10.OO 7 43 7
lIO.OO 23 15 59
01SU_K:£ 169.400
LOL 88.18 YL 21.320 GAL 14.B8 A21. B6.3Z M_
LOP 1_10,60 VP 33.463 GAP -32.55 A?P 88.30 7AL
GP 1.13 ?AL 60.27 ?AP ?!.31 ET$ 183.73 2'A[
62.47 94A 98.38 [C( .54375 IN(: 3.6838 V! 30.27!
166.70 TAP 229.I7 RCA 44.89 APO 151.88 v2 35.246
145._ ET[ 194.02 ?AC 86.34 ETC 166.14 CLP 21.28
DLA J7.10 RJL ?3.62 R,40 65?0.4 VEL 15.769 PTH 2.B0 VHP 39.412 DPA -5.27
L-I TXI4E INJ LAT rNJ L.CNG INJ RT AS( [NJ A_4TH INJ T;14E PC) C$T TIM
3216.85 "25._ |II._ ?84.72 78.04 5 35 43 76_6._
4735.76 16.41 20_.80 771.56 66.60 ?2 36 45 4135.8
292_.89 -77.73 gO.74 285,16 78.36 7 I 58 7322,9
4504._ J8.16 183.0} 270.76 65.84 23 44 26 3905.0
2641,73 -32.6! 70.51 _86.28 79.14 8 27 9 2041,7
435_.88 ?'4.66 171.O ?68.49 63.70 24 28 _ 3758.9
0 IrlrERI[NT IAL CORRECTIONS
TDIE -.6774 TRA-I .7539 TC3 -.1425 8_¢J .2480
ROF. -.8374 RRA .3705 RC3 -.0304 F#J .01417
FOE .4232 FRA .7858 FC3 -.0963 8_ko 3026
1.O771 BRA 1.7829 5(3 .1457 FSP -I03
RAP 353.46 £C( 3.0955








ST 443.3 SR 428.3 SS 417.3
CRT .6957 CR5 .7974 (ST .9869
LSA 700.4 MSA 251,5 5SA 14.7
ELI 567.6 EL2 240.4 ALF 43.58
MIDoCOURE EXECUTION ACCURACY
S_T 1044.0 SGR 463.1 SG3 44.7
RRT .0"_30 _ -.0_26 Rrr -.727_
,_ 1142.1 R23 -.0045 R13 -.7275
5{,I 1044.0 S(,2 463.0 TH_ .63
L_UNCH 0_TE DEC 20 1968 FLIGHT TIM[ 82.00 ARRIVAL GATE MAR 12 1969
HELIOCENTRIC CONIC
RL 147.18 LAL .00 LOL 8_.|8 VL
RP 107.53 LAP _.3| LOP 153.85 VP
RC 56.605 CL 7.15 GP 1.1_ ZAL
PL_NETOCENTRtC CONIC
C3 115.964 VHL 10.769
LNCH AZHTH LNCH TIME
90.00 4 _7 49
90.00 _1 77 ?9
1OO.OO 6 9 37
I00,00 27 3_ 23
110,00 7 40 45
|10.00 13 23 44
OIrFERENTIAL CORRECTIONS
TOE -.6806 TRA-I,75_ TC3 -.1477 BAU .2_17
ROE -.8026 RRA .2992 RC3 -.0333 FAU .01450
FOE .4401 FRA ._122 FC3 -,1082 BSP 3J5_
8OE 1.O523 BRA 1.7813 6C3 .1514 FSP -113
0ISTANC£ 175.741
ZI.8_5 GAL 14.21 4ZL 86.36 NEA 65.71 ,94A 99.93 ECC .51988 INC 3.6353 Vl 30.271
33.769 G_P -31.05 AZP 88.50 TAL 166.04 TAP 231.75 RCA 47.98 APO 151.89 V2 35.141
59,45 2_P 19.66 ETS J83.70 2AE J46.64 ETE 194.94 Z4C 68.06 ETC 166.24 CLP 19.83
CL_ J7.79 RAL 24.30 RAG 6570.2 V_L 15.405 PTH 2.75 VHP 18.616 0PA -4.51 RAP 355.09 £CC 2.9085
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
32Z4.83 -25.74 112.48 284.24 77.78 5 31 34 2624.8 -27.17 10_.10
469(].69 15.17 L:_30.07 271.07 65.80 22 45 40 4090.7 11.78 193.04
2928.84 -27,65 91.16 284.69 78.15 6 58 26 2328.8 -29,00 82.62
4461".91 16.94 182.42 ?70.23 65.00 23 52 45 3861.9 13.43 175.38
7643.7J -32.59 70.66 ?85.85 79.06 6 24 48 2043.7 -33.75 6J.61
4319.81 21.47 169.29 ?67.88 62.74 24 35 44 3719.8 17.64 162.25
Nl0-_ EXECUTION ACCURACY OROI7 0ETERNINAUON ACCURAC_
S(,T 1093.2 St.,R 4&¢.2 K,3 48,5 ST 466,8 S,R 4_0.0 SS 435.9
RRT 23264 f_RF -.0284 RIT" -.74_0 CRT .6971 CRS .7996 CST .9868
S(_ J1_7.6 R23 -.0045 RJ3 -.7431 LSA 726.2 MSA 255.1 SSA J4.9
SGI 1093.3 _G? 464.0 TH_ .78 ELl 585.0 EL2 246.0 ALF 41.63
LAUNCH DATE OEC ?O 1968 FLIGHT TIME 84,00 ARRIVAL 0ATE MAR 14 1969
HELIOCENTRIC CCNIC
I_ 147.18 LAL .00
RP 107.55 LAP 3.35
RE 54.864 GL 7,57
PLAN[ TOCENTRI C CCIN I C
C3 105.654 VHL 10.779
LN(J'4 AZMTH LNCH TIME
90.OO 4 33 13
90.00 21 37 0
100,00 6 5 41
IOO,OO 22 47 14
110.(30 7 38 8
110.(30 23 31 16
DISTANCE 18E.143
LOL 88.18 VL LP2.258 GAL 13.56 _ZL 86.41H(.A 68.96 ,94A 101.46 ECC .49687
LOP 157.10 VP 34.057 GAP -29.61 A?P 88.71 TAL 165.40 TAP 234 36 RCA 51.05
GP 1.23 ZAL 58.69 ZAP 18.43 ET$ 184.23 ZAE 147,93 ETE 195.96 ZAC 89,L'_0
OLA 18.48 R4L 24.92 R_O 65?0.0 V£L 15.O66 PTH 2.71 VHP 17,848 0PA -3.73
L-I TIME INJ LAT INJ LON_ INJ RT ASwC INJ A2_4TH INJ TIME PO CST TIM
3232.33 -25.64 113.00 ?83.64 77.54 5 27 6 2632,3
4644,85 13.87 197,33 270.5? 65,07 22 54 ?5 4044,8
2934,J9 -27.57 91.54 _84.1| 77.96 6 54 35 7334,?
4418.27 15.f_ 179.80 ?69.65 64.71 24 0 52 3818.?
_644.94 -32.57 ?0.75 285.79 79.01 8 ?2 13 _O44.9
4260.23 20.2l 166.90 _67.2! 61.83 24 42 37 36_0,2
DiFFERENTIaL CORRECTIONS
TOE -.68L:_ TRA-|.7542 TC3 -.1513 BAU .219_
ROE -.7682 RRA .2783 RC3 -.O364 FAU .01488
FOE .4577 FRA ,8_! FC3 -.1219 _._,P 3354
BOE 1.0272 0RA 1.7761 8C3 ,1556 FSP -175
IN<: 3.5892 Vl 30.271
APO 151,87 V2 35.235
ETC 166.3| CLP 18.39
RAP 356,72 EC( ?.7388








ST 490.2 ,_R 431.0 5$ 454.9
ERr .6988 CRS .8019 CST .9866
LSA 752.4 MS_ 258,2 SSA 15.0
ELI 602.6 EL2 ?50.8 ALF 39.77
MIO-r.OJ_SE EXECUTION _CCURACY
.%T 1|42,0 K_ 464.4 .13 52.6
RRT .03?8 _ -.0348 RTT -.7582
SG8 1232.8 R23 -.00_,0 R13 -.7583
SGJ J142.| SG2 464.1 7HA .92
649
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69
LAUNCH CATE DE( ZO 1968 FLIGHT TIME 86,00 ARRIVAL CATE MAR J6 1969
HELIOCENTRIC CONIC DISTANCE |88,603
RL J47.18 LAL .130 LOL 88.|8 VL 22.681 GAL 12.94 AZL 86.45 PICA
RP |07.57 LAP 3,38 LOP 160.35 VP 34,329 GAP -Z8.23 ATP 88.92 TAL
RE 53.197 GL 8.0! GP 1.29 ZAL 57,99 ZAP 17.OO ET$ 184.85 ZAE
PLANET(XENTR|C CONIC
c3 96.29sV,L 9.8130LA 19.H._L _S57 RA0_5_'9 V_L_417_3PT,
72.20 ,94A |02.96 ECC .47473 ]NC 3.545J V] 30.27!
|64.79 TAP 237.00 RCA 54.08 APO ]51.83 V2 35._29
149.36 ET£ 197.10 ZAE 91.54 ETC 166.37 CLP 16.95
2.67 VHP 17.104 0PA -2.95 RAP 356.35 [CC Z.594P
LNO4 A2NTH LNCH TIME L-I TIME IN| LAT
90.00 4 28 17 3239.42 -25.53
90.00 21 46 2] 4598.24 12.52
|00.00 6 1 26 2939.D2 -27.50
1£_.0_ 22 5S 55 4373._ 14.33
110./30 7 35 15 2645,49 -32.57
110.00 23 _ 35 4240.17 18,9!
0IFFERENTIAL CORRECTIONS
TOE -.6836 TRA-I.7511 TC3 -.1539 BAU .ZO46
ROE -,7343 _A .2579 R(3 -.O396 gAU ,0I_30
FD£ ,4763 FRA ,8667 FC3 -,1375 8,_ ° 3554
802 1.0032 _qA 1.7699 8(3 .l_ FSP -137
LAUNCH DATE 0£C 20 1968
HELIOCENTRIC EONIC
RL 147,18 LAL .(30
RP 107.59 LAP 3.39
RC 51.6J1 GL 8.45
PLANET_ENTRIC CONIC
C3 87.807 VHL 9,371
LNCH A2'NTH LN(J.I T|NE
90.00 4 22 _
9D,O0 21 55 40
1(30.00 5 56 53
100.00 23 4 26
110.00 7 32 8
IN| LONG ZNJ RT AS( |NJ A2NTH IN| TIME PO CST TIN IN| Z LAT IN| 2 LONG
113.49 282.92 77,32 5 22 16 2639.4 -27.02 105,14
194.58 269.93 64.39 23 3 2 3998.2 8.97 187.70
91.68 283.41 77.80 6 50 25 2339.0 -26.gJ 83.36
177.18 269.02 63.48 24 8 49 3773.9 |0.66 170,32
?0,79 284.61 78.98 8 19 21 2045.5 -33.74 61.75
164.5_ L_,50 60.98 24 49 i5 3640,2 14.89 |57.71
N10"(.OL_SL_EXECOTiON ACCURAC_ ORBIT 0ETERflINATION ACCURACY
SGT lJ_V_.4 SGR 464.0 _G3 57.1 ST 514.6 SR 431,4 SS 474.8
RRT .0_ RRF -,0419 RTF -.77_8 CRT .7010 cRs .8046 CST .9865
S(_ 1279.5 R_3 -.00_6 RI3 -,7728 LSA 779.9 HSA 260,6 SSA J5.2
SGI 1192.6 SG2 463,5 THA 1,05 ELI 621.3 EL2 254.8 ALF 37.9i
FLIGHT TINE BS.O0
OlST_NCE 195.113
ARRIVAL OATE MAR 18 1969
LOL 88.18 VL 23.077 GAL 12.34 AZL 66,_0 /'_A 75.44 SHA 104.42 [CC ,45348 IN( 3.50_6 vl 30,27!
LOP 163.60 VP _4._%_ GAP -26.92 AZP 89.12 TAL |64,22 TAP _39,67 RCA 57.07 APO 151,78 v2 35.222
GP 1.35 7AL 57.36 ZAP 15.59 ETS 1_5,_8 7All |_0._ _T£}98,40-ZAC 93.29 ETC 166.42 CLP 15.53
OLA 19.81 RAL 2_.97 RAO 6569.7 VEL 14.462:PTH 2.63 VHPIJ6.586 0P_ -2.|5 RAP 359.99 ECC 2.4451
L-| T_N_ |NJ LAT tNJ _ IN| RT AS(. IN| A2"NTH |NJ TINE PO ($T TIN IN| 2 LAT;NJ 2 LONG
3246.2_ -25.43 113.97 _82.10 77.10 5 17 5 2646.2 -26.95 105,63
45_0.87 11.11 191.8'? 269.29 63.79 23 |l 30 3950.9 7.50 18fi.OO
2943.40 -27.44 92.|9 282.60 77.65 6 45 56 2343.4 -_8.86 83.68
4328,92 12.95 |74,_6 _N_._4 62.82 24 16 35 372B._ 9,20 J67.77
264_.4I -32.57 70.78 _._'_ 78.99 8 16 13 2(]45.4 -33.74 61.75
JlO.00 23 45 41 4199.68 17.55
OIFFERENTIAL CORRECTIONS
TOE -.6856 TRA-I .7464 TC3 -.|_J_JBku .J892
ROE -.7010 R_ .2379 RE3 -.0429 FAU ,01_77
ro£ .4961 FRA .8953 re3 -,1555 BSP 3757
80£ .9807 _RA 1.7626 Be3 .1611 FSP -15!
L4UNCH 04Tit 0EC 20 1968
HELIOCENTRIC CONIC
RL 147.18 LAL .GO
RP IO7.61 LAP 3.39
RE 50.116 GL 8,91
PLAMETOCENTRZC CONIC
C3 80.101 VHL 8.950
162.17 2_5.75 60.19 24 5_ 40 35_9.7 13.45 15_.45
MZO-COd¢_SE E_C'UTICI_ _a_C_ACv (:Z_'BITO£TERt4INATiO_ _COJR_(_
_GT 1244;_4_ 4_.7 ,_3 62.0 ST 540.2 _ 431.2 $5 495.6
RRT .0480 R_" -.0_00 RTF -.7866 CRT .7040 CR5 .6076 CST .9864
1327.8 R_3 -.O062 R13 -,7866 LSA 809.0 NS_ 262.3 SSA 15.3
SGI 1244.7 ,S_2 46_.| THA I .19 ELI 64| .3 EL2 258.O ALF 36.05
FLIGHT TIME 90,00 ARRIVAL 0_TE N_R 20 1969
01STAN(E ,301.670
LOt. 88.18 VL 23.447 GAL 11.76 AZL 86.54 PICA
LOP 166,84 VP 34.825 GAP -25.65 AZP 89.3_ TAL
GP 1:4i 2AL 56.79 2AP 14.18 ETS |86,45 ZAE
78.68 _A 105.05 ECC .43313
163.69 T_P 242.37 RCA 60.0|
152.65 ETE 199._8 ?AC 95.03
IN( 3.46i4 Vl 30.271
_PO 151.70 v2 35.215
ETC 166.44 CLP 14.11
OLA 20.46 R_L 26.41RA0 6569,6 VEL 14.193 PTH 2.59 VHP 13.691 0PA -1.34 RAP 1,62 ECC 2.3183
LNCH AZNTH LNCH TIME L-I TIME IN| LAT
90.00 4 17 18 3252.84 -25.33
90.00 22 4 49 4502.74 9.65
1(30.00 5 32 0 2947.44 -27.38
100.00 23 12 48 4283.39 11.52
110.00 7 28 45 2644,77 -32.57
110.00 23 52 33 4158.8| 16.|5
0IFFER_NTIAL CORRECTIONS
TOE -.6886 TRA-1.7402 TC3 -.1554 BAU ,1737
ROE -.6684 RRA .2185 RC3 -.0463 FAU .01629
F0E .3173 FRA ,9249 FC3 -.1761 BSP 3964
80£ .9597 8RA 1,7539 6C3 .|622 FSP -167
_LAUNCH GATE OEC ,2'0 J_
HELIOCENTRIC CONIC
RL 147.18 LAL .(30 LGL 88.18 VL 23.792 GAL
INJ LONG INJ RT AS( INJ A2'NTH INJ TIN£ PO CST TIH [NJ 2 LAT IN| 2 LONG
114.42 281.16 76.89 5 1_ 30 2652.8 -26.88 IO6.10
189.04 L_8.60 63.25 23 19 52 3902.7 5.98 18_.28
92.48 281.68 77.51 6 4| 8 2347,4 -28.82 83.97
171.93 267.62 6_.22 24 24 lJ 3683.4 7.71 165.21
70.74 282.92 79.01 8 12 50 2044,8 -33.75 6|.70
159.83 264.96 59.46 25 | 51 3558.8 11.98 153.2J
NJO-CCLkR_ EXECUTION ACCURACY ORBIT 0ETERNIN_TION 4CCURAC_
SGT 1298.3 SGR 460.7 S_,3 67.4 ST 567.2 5R 430.3 SS 517.5
_T .0572 _ -.0591RT'F -.7996 CRT .7077 CRS .81|0 CST .9864
SG_ 1377,6 R23 -.0068 R13 -.7997 LSA 839.7 MSA 263,2 SSA 15.4
5(,1 1298.6 E_2 459.9 THA 1.33 EL| 662.6 EL2 260.2 ALF 34.21
FLIGHT TIME 92,00 ARRIVAL OATE MAR 22 1969
OIST_NC£ _08.267
JI.21 AZL 86.58 HCA 81.92 StAA 107.25 ECC .41367 IN( 3,4211 V! ]O.271
RP 107.64 LAP 3.39
RC 48.721 GL 9.37
PLANE TC_ENTRIC CONIC
C3 73.107 VHL 8.550
LNCH A_TH LNCH TIME
90.00 4 11 13
gO.O0 _2 13 54
1130,00 5 46 48
lO0.O0 23 21 0
110.(30 7 25 6
110.(30 O 3 7
LOP 170.09 VP 35.050 GAP -24.43 A2P 89.52 T/q. 163.19 TAP 245.11 RCA 62.88
GP 1.48 2AL 56.29 2AP 12.77 ETS 187.52 Z_ 154.51 ETE 201.6| ZAC 96.78
OLA 21.09 RAL 26.78 RIO 6569.4 V_L 13.945 PTH 2..55 VHP 15,0L_3 OPA -.52
L-I TIME IN| L_T IN| LCNG IN| RT A._C IN| AZHTH ZNJ TINE PO CST TJH
3259,40 -2fl.22 114.88 280.11 76.69 5 5 32 2659.4
4453.89 8.14 186,24 267.88 62.78 23 28 8 3853.9
2951,21 -27,32 92.74 2_0.65 77,38 6 35 59 2351.2
4237.31 10.04 169.31 L_S6._6 6J.70 24 31 38 3637.3
2643.64 -32,59 7_.65 L_J.9"Z 79.06 B 9 lO 2043,6
4117.64 14.72 157._O _64.13 58.79 I IJ 45 3517.6
OIFFERENTtAL CORRECTIONS
TOE -.6918 TRA-1.7324 TC3 -,1537 BAU .1579
R0E -.6366 RRA .J995 RC3 -.0498 FAU ,0|687
FOE .54(30 FRA .9556 FC3 -,1998 BSP 4177
BO£ .9401 _RA 1.7439 BC3 .1616 FgP -1_3
NI0-COL_Ed[ E_ECUTION ACCURACY
S_T 1353.6 SGR 458.0 S_3 73.2
RRT ,0673 _ -,0694 RTF -.812!
1429.0 R_3 -.0075 R13 -,fll2g
,%1 1354.0 _2 456.8 THA 1.48
APO 151.61 v2 35.207
ETC 166.44 CLP 12.69
RAP 3.25 ECC 2.2032








ST 595.2 SR 428.7 SS 540,5
CRT ,7|2| CR5 .8J48 CST .9864
LS_ 872.| MSA 263.3 SSA 15.6
ELI 685.4 EL2 261.4 ALF 32.43
650
JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4, 1968-69,
LAUNCH CATE DEC 20 196fl FLIGHT TINE 94.00 ARRIVAL CATE _AR 24 J969
HELIOCENTRIC CONIC DISTANCE 114.9_l
RL J=7.J6 LAL .00 LC¢ 61.J8 VL 74.1J4 GAL ]0.67 AZL 86.62 PiCA
gP J07.66 LAP 3,37 LOP ]73.33 VP 35.Z61 GAP -73.27 AZP 89.71 TAL
RE 47.437 GL 9.85 GP 1.57 ZAL 55.85 ZAP 11.37 ETS J88.87 ?AE
PLAN[TO(ENTRJC CONIC
C3 66.765 VHL 8.|71CLA 21.7! RAL 77.10 RAC 6569.3 VEL 13,716 PTH 2.5! VHP
LNCH AZNTH LNCH TIME L-I TIE IN| LAT INJ LCNG IN| RT A_ |NJ AZMTH IN| TIM(:
90.00 4 4 45 3766.DJ -25,17 J15,33 278.97 76.48 4 59 9
90.00 22 22 54 4404.33 6.59 183.43 267.12 62,40 23 36 16
1(30.O0 5 49 14 2954.8| -27.17 93._(] 179.5) 77,15 6 3_ 29
1C_3.00 13 29 4 4190.76 P 53 166.68 266.07 61.24 74 38 55
1}0.O0 7 21 11 1642.10 -32.61 70.54 _80.82 79.13 8 5 |3
llO.OO O 9 32 4076.24 1].24 155.20 Z63.26 58.|9 ! 17 28
CtFFERENTIAL CORRECTIONS N|0-COURSE EXECUTION ACCURACY
TOE -.6983 TRA-1.7255 TC3 -.1517 BAU .|435 ,T_T 1413,3 _ 454.5 503 79.?
ROE -.6055 RRA .1810 RE3 -.0512 FAU .017_O _RT .0802 _ -.0_1_ RW -.P235
rOE ,5650 FRA .9_! FC3 -._69 BSP 4332 S(_ 1484.5 R23 -.0077 R|3 -.8236




LAUNCH OA TE 0EC 2_ 1968 FL|_T TII,_ 96.00
J01.60 EC( .395J0 INC 5.36J_ vJ 30.27J
247.88 RCA 65,69 APO 151.51 V2 35.199
203.67 7AC 98.51 ETC 166.45 CLP 11,27
14,371 0PA .30 RAP 4,87 ECC 2.0987








ST 626.5 SR 426.6 S$ 565.1
CRT .7|6J (RS .8]9! CST .9867
LSA _.! MSA _62.5 SSA 15.7
ELI 711.4 EL2 261.4 ALF _0.63
ARRIVAL CATE MAR 26 1969
HELIOCENTRIC CONIC 0I$TMACE L_l.565
RL 147.|B LAL .00 LOL 88.18 VL 24.414 G_L 10.16 A2'L _6.66 P_ 88,39 SM_ 109.91 EC( .37742 IN(: 3.3412 Vl _0.27J
RP J07.69 LAP 3.34 LOP 176.57 VP 35.4_ GAP -L>Z.|4 AZP _9.9| T_L I62,30 TAP 2f_0.70 RC_ 68,43 APO |51.40 V2 35.169
RE 46.274 GL 10.33 GP |.65 Z_L 55.47 Z_P 9.98 ETS |90,61 Z_ 158.64 [TE 21:]6.17 ZAC 100.24 ETC 166.39 CLP 9.84
PLAN[TOCENTRIC CONIC
C3 61.006 V'HL 7.8|| 0LA L;_.32 RAL 17._5 RA0 65_,! VEL 13.504 PTH 2.47 VHP 1_.743 9PA 1.13 RAP 6.48 ECC 2,0040
LNCH AZI4TH LNCH TINE L-Z TINE IN| L.AT IN| _ IN| RT _,_C IN| AZI4TH IN| TINE PC) CST TIN IN| 2 LAT IN| 2 LONG
90.00 3 57 48 327_,82 -ES.0J llS._ 277.73 16.Z7 4 52 ._0 2672.8 -_6.65 107.52
90.00 L_Z 3l 5I 4354.O9 4._ J_O._O L_.3E 6_.O9 _3 44 25 3754.1 I.Z_ 173.95
I(30.00 5 3fl 20 2958._4 -_7.L_ 9].25 178.31 77.J3 6 24 38 235_.3 -28.71 84,76
IO0.OO 13 37 0 414_,BO 6,_ |64.05 265.23 60.86 24 46 3 3543.8 3.04 157.46
J10.OO ? 17 1 _640.19 -32.63 ;_.._9 _79.r_ 79._J 8 1 I _)40.2 -3).78 61.34
110.[30 0 J5 43 4034,7_ J1.74 152.9'Z _._6 57.66 J 22 58 _434.7 7.39 146.53
CIFFER_NTIAL CORRECTICN_ NI0-COURS[ EXECUTION _CCUR_CY CRBIT (_TERNZN_TION ACCURACY
ROE -.5754 RRA .1631 RC3 -.O564_ FAU .018_1 _RT .09_3 _ -.0943 RTF -._346 CRT .7_40 CRS .8_36 CST .9868
roe .59|5 FRA 1.02|7 rC3 -.2585 8_P 4550 _(_ 1538.8 R_3 -.0086 RI3 -.8347 LS_ 944.5 MS_ 261.0 SSA |5.8
BOE .9080 BRA J.7220 8C3 .J566 FSP -LP"_"_ SGJ J472.2 5(,2 448,0 THA I .80 EL_ 737.3 EL2 260.8 _LF 28.99
:LAUNCH 0ATE DEC _0 1968 FLIGHT TIME 98,00 _RRIVAL OATE MAR 28 1969
HELIOCENTRIC CONIC OIST_NCE 228.256
RL |47.16 LAL .00 LOL 86,JB VL 24.694 GAL 9.66 AZL 86.70 HCA 9|.63 SM_ |J|.|B ECC .36060 INC 5.5031 V| }0.27]
RP IO7.72 LAP 5,]O LOP I79.61 VP 35.642 G4P -21.06 AlP 90,09 T4L 16|.9_ TAP 253.55 RE4 71.09 _PO 151._? V2 35.179
RC 45.744 GL 10,62 GP 1.75 Z_L 55.16 Z_P 8.59 ETS 192,94 ?_E 160._7 ETE 209.28 ?_C 101.96 ETC J66.32 CLP 8.4I
PLAN[TOCENTRIC CONIC
C3 55.765 VHL 7.469 CL4 _E.92 R_L 27.54 RAO 6569.0 VEL _3.310 PTH _,43 VHP 13.I36 OP_ |.97 R4P 6.0_ ECC 1,9|8!
LNCH AZMTH LN_H TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH INJ TIM£ PO CST rim IN| 2 LAT IN| 2 LONG
9(3.00 3 50 25 3279.96 -24.90 |16.29 276.40 76.05 4 45 5 2680.0 -26.57 108.02
90.00 _Z 40 45 4303.20 3.36 177.74 265.48 61.87 23 52 _8 3703,2 -.42 ITt.l!
]O0.OO 5 29 4 796J.88 -27.16 93.50 277.00 77.01 6 16 26 236|.9 -_8,68 85.02
1(30.O0 23 44 47 4096.52 5.41 161,43 264.35 60.56 24 53 3 3496.5 |.44 154.86
J10.00 7 12 }6 2637.9_g -32.66 70.23 _78.33 79.30 7 56 34 ,2038.0 -33.79 61.17
]10.00 0 21 40 3993.18 10,?_ 150.67 26|.42 57,20 | 28 13 3393._ 5.82 |44.33
CIFFERENTI_L CORRECTIONS NI0-COURSE EXECUTION ACCURACY (_RBI T 0ETERMINATION 4CCURACY
TDE -,7076 TRA-I,70J4 T(3 -,|]78 BAU .JJ20 S_T J53|,3 5_R 443._ SG3 94.5 57 689.5 SR 420.5 55 617.9
ROE -.5461 RRA .1458 RC3 -.0598 FAU ,0190| RRT .1082 RRF -.1091 RTF -.845| CRT .7_09 CRS .8286 CST .9870
FOE .6204 FRA 1,057| FC3 -.295| 8SP 4766 ,5_ 1594.7 R_3 -.0095 RJ3 -.8452 LSA 983.3 MSA 258.7 SSA 15.9
8OE .69_:1 8RA I .7077 8C3 .1_O2 FSP -244 S(,J J 532.Z 5(,2 44_.4 THA | .97 ELJ 765,1 EL2 258.6 *LF 27,42
FLIC+_T TIME 1(30.00LAUNCH OATE DEC _ 1968 ARRIVAL OATE M4R 30 1969
HELIC_ENTRIC CONIC 01ST*NCE Z34.968
RL |47,J8 L_L .(30 LOt. 88.18 VL 24.955 GJL 9.19 AZL 86.74 H_ 94.86 ,_A 112.40 ECC .34463 IN( 3.2639 V| 30.271
RP 107.75 LAP 3,25 LOP I83.05 VP 35.813 GAP -20.03 _2*P 90.28 TAL 161.59 TAP 256.45 RCA 73,66 _PO 151.14 V_ 35.169
RE 44.357 GL 1|.3Z GP 1.86 Z_L 54.91 ZAP 7.L_ ETS 196,24 ZA£ 163,19 £TE 213.28 ?AC 103.66 ETC 166.23 CLP 6.97
PLANETOCENTRIC CONIC
C3 51.052 VHL 7.145 OLA 23.49 RAL 27.67 RA0 6568.9 V_L 13.|3| PTH 2.40 VHP IZ.5_K] DPA 2.81 RAP 9.67 ECC 1.6402
LNCH A2'MTH LNCH TIME L-I TIME IN| LAT IN| I.CNG IN| RT ASC IN| A2'MTH IN| 71141[ PO CST 7IM IN| 2 LAT IN| 2 LONG
9(3.00 3 42 34 3287.56 -?4.77 II6.BI 274.99 75.82 4 37 _2 2687.6 -26.48 108.56
90390 L_ a9 37 425|.70 1.71 174.B_ 264.61 61.73 24 0 29 3651,7 -2.08 J68.24
100.00 5 22 27 2965.50 -27.11 93.75 275,62 76.89 6 |l 53 2365,5 -28.64 85.28
1{30.00 23 52 25 4049.0l 3.8J J38.80 263.45 60.33 24 59 54 3449.0 -,17 152.26
110.OO 7 7 56 2635.51 -32.69 ?0.04 276.97 79.4l 7 51 51 2035.5 -33.8| 60.98
JIO.00 0 27 _ 3951.76 8.68 J48,44 L:=_0.45 56.8| I 3_ J4 335|.8 4,25 . |42.|5
OIFFERENTIAL CORRECTIONS MID-COUR_IE [_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
TOE -,7127 TRA-1.6865 TC3 -.1265 8AU .09_4 SGT J_J.B S,GR 439.6 5(;3 103.0 ST 722.7 SR 416.7 SS 646.6
ROE -.5179 RRA .1289 RC3 -.O627 FAU .O|990 RRT .|248 RRF" -.|258 RTF -.8550 CRT ,?_85 CRS .8341 CST .9873
FOE .6516 FRA 1.0943 FC3 -,3374 8SP 4997 S(_ 1651.4 R_3 -.0106 RJ3 -.8552 LSA 1024.0 HS_ 255.7 SSA 16.0
80E .6610 BRA 1.69J4 BC3 .14|2 FSP -269 S(,| 1592.8 502 435,9 TH_ 2.|3 ELI 794.! £L2 255,7 ALF _5,95
651
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH CATE CE( 20 |968 FLIGHT TIME 107,(]0 ARRIVAL CATE APR l t'-]69
HELIOCENTRIC CONIC 01STANCE 241.699
RL 147.18 LAL .00 LOL 88.18 VL 75,198 GAL 8.7} ATL 86.78 HCA 98.09 SMA 113,57 ECC .37950 IN( 3.2744 Vl 10.271
RP 107.79 LAP 3.19 LOP 186.28 VP 35.973 GAP -19.02 ATP 90.45 TAL 161.29 TAP 259.}8 RCA 76.15 APO t51.00 VZ 35.158
RE 43.625 GL 11 .87 CP 1.98 ZAL 54.73 ?AP 5.87 ETS 201.16 ZAE 165,52 ET£ 218.59 ?A( I(]5.34 ETC 166.12 CLP 5.52
PLANE T(XENTR IC CONIC
(3 "6,762 VHL 6.838 CLA 2`1.05 RAL 27.7`1 RA0 6568.7 VEL 12.966 PTH 2.36 VHP ||.983 DPA 3.65 RAP 11 .2`1 ECC 1.7696
LN(H 4ZHTH LNCH TIME L-I TIN( INJ LAT IN| LCNG INJ RT 4S_C [NJ AZMTH INJ TIME PO (ST TIM [NJ ? LAT INJ Z LONG
90,00 3 34 i`1 3295.77 -24.63 117,38 273.50 75.37 4 29 10 2695.8 -26,37 109.14
9(1.OO 22 5,q 30 4199.66 ,03 171.96 263.72 6J.68 2,1 8 29 3599.7 -3.76 165.33
10(1.00 5 15 30 2969.28 -27.05 94.02 274.16 76.76 6 4 59 2369.3 -28.60 85.56
I(30.OO 0 3 51 4001.38 2.20 156.18 262,51 60.18 I l0 32 3`101,a -1.78 149.66
ll0.00 7 3 3 2632.83 -32.73 69.84 275.53 79.53 7 `16 55 2032.8 -33.87 60.77
110.00 0 32 48 3910.60 7.JA |46.75 259.4_ 56,48 I 37 58 3310.6 2.69 I10.00
01FFERENTIAL CORRECTIONS MI0-ECUR$1E EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY
TCE -.718§ TRA-I.6701 7(3 -.1121 BAU .081| _,T 1653.5 _ 4_3.3 ,f_3 112.4 5T 757.5 _:_ 412,4 SS 677,2
ROE -.`19(38 RR4 .It?6 R(3 -,065_ FAU .0_ RRT .|436 Rf_ -.|447 RTF -.86`14 (RT .7469 CRS .8399 CST .9876
FOE .6858 FRA 1.1339 FC3 o._66 0SP 5219 _ 1709.4 RZ_ -.0118 R13 -.86`15 LSA 1067.1 MS4 751 .9 SSA 16.1
BOE .8701 BR4 I .6739 BC3 .1297 FSP -297 SGI 1634,8 SG2 4?8.5 THA 2.31 ELl 824.9 EL? 751 .8 ALF 24.57
LAUNCH 0ATE 0E( 20 1968 FLIGHT TIME 10,1.013 ARRIVAL (ATE APR 3 1969
HYL IOCENTRIC CONIC
RL 147.18 LAL ,00 LOL _.IB VL
RP 107.82 LAP 3.12 LOP |89.57 VP
RE `13.0_5 GL 12.32 GP 2.17 ZAL
PLANETOCENTRIC CONIC
C3 42.876 VI-q. 6.548
LNO'I 47NTH LNCH 7IME
9O.OO 3 25 25
90.00 23 7 23
100.O0 5 8 13
t00.00 0 11 12
110.00 6 57 57
IJ0.00 0 37 57
OIFFERf.N'fI4L (O_RE(T ICN5
roe -.7Z47 7RA-I.6521g TC3 -.0940 BAU .0663
ROE -.`16`18 RRA .0968 RC3 -,0673 Ir4U ,02197
FOE .7232 FRA 1.1761 F(3 -.4437 85, ° 54`16
BOE .8610 BRA 1,6§`18 Be3 .11fl7 F.$P -327
0I STANCE ?48.443
25.425 GAL B,_O AZL 86,82 I_A 101.32 5MA 1|4.70 EE( .31519 IN( 3.1842 VI 30.771
36.120 GAP -18.06 A2'P 90.63 TAL 161 .04 TAP 262.36 RC4 78.55 4PO 150.85 V2 35.147
54.61 ZAP 4.57 FT$ L'J09.1I ZAE 167.81 ETE 225.93 74( 107.00 ETC 165.98 ELF `1.O5
DLA Z4.59 RAL 27.74 RAO 6568.6 VEL 17.816 PTH 2.33 VHP 11.436 DPA 4.50 RAP 12.79 EC( 1.7056
Lol TIME INJ LA? INJ LONG INJ RT A,_ INJ 4ZMTH INJ TIME _ (ST TIM INJ 2 LAT INJ 2 LONG
3304.72 -24.A8 117,99 _71.93 75.]0 4 2'0 30 270`1.7 -26.26 109.77
4147.09 -I.67 169.07_ L_62.79 61.75 24 16 30 35`17.1 -5.`14 162.38
2973.75 -26.9_1 94.30 27Z.63 76.65 3 57 `17 2373.3 -28.56 85,05
3953.78 .59 133.57 761.34 60.11 I 17 5 3353.8 -3.39 1,17.O5
2629.95 -32.76 69.62 274.03 79.65 7 41 `17 2029.9 -33.8`1 60.55
3869.85 5.60 14A.lO 258.4_ 56.22 I 42 27 3269.9 1.13 137.87
MI0-COUR$1E EXECUTION ACCURACY ORBIT CETER_IINATION ACCURACY
SGT 1716.0 _ 426.5 .%3 122.8 ST 793.5 SR `107.7 55 709,7
RRT .1650 RRF -.1662 RTF -.8737 CRT .7361 CRS .8463 (ST .9880
1768.2 _3 -.0132 R13 -.8733 LS.A JJ12.7 MSA 247.`1 551 16.1
5(,1 1717.3 S(.2 AL_3.3 7HA 2.5(3 EL1 857.2 EL2 247.0 4LF 23._8
L_UNEH C_TE CEC 2(] I968 FLIGHT TIME 106.00 ARRIVAL C_TE APR 5 1969
HELIOCENTRIC CONIC CISTANCE 755.198
RL 147.18 LAL .00 LOL 88.18 VL 25.635 G_L 7.89 AZL 86.86 HCA Ijr4.55 SMA 115.77 EC( .30168 IN( 3,1_51 VI 30.271
mP 107.86 LAP : 3.,04 LOP 192.75 VP 36.258 GAP -17.13 AZP _.79 T'_L 160.8`1 TAP 265.38 RCX 8_.85 /IPO 150.70 V? 35.135
RC 4?.657 GL 12.82 CP ?.77 _'AL 54.5_ ZAP 3.43 ETS 223.13 74£ 169.89 ErE 2}6.46 lie 108.64 ETC 165.80 CLP 2.57
PLANE TOCENTR IC CONIC
(3 39.357 VHL 6.274 CLI 25.11 RAL 27.69 RAC 6568.5 VEL t2.678 PTH 2._0 VHP 10,_7 CPA 5,36 RAP 14,32 [CC 1.6477
LNCH A_'MTH LN_H TIM_ L-I TIME INJ LAT INJ LONG INJ RT A_ INJ _TH INJ TIME P_) CST TIM INJ ? LAT INJ 2 LONG
90.00 3 16 5 331,1.54 -2`1.31 118.66 270.30 75.01 4 11 20 271`1.5 -26.13 110.46
90.00 ?3 16 19 409`1.0`1 -3.38 166.07 261.85 61.87 24 24 33 349`1.0 -7.11 159.38
100.00 5 0 39 2977.`14 -26.92 94.59 271.(34 76.49 5 5(3 16 2377.4 -28.51 86.15
100.00 D 18 22 3906.37 -1.02 150.97 260.54 60.12 I 23 29 3306.4 -`1.99 144.43
1113.00 6 52 `12 2626.86 -32.80 69.39 272.`16 79.78 7 36 _9 2026.9 -33.86 60.31
110.00 (] 42 48 3829.71 `1.08 141.99 257.36 56.03 1 46 38 3229.7 -.41 135.70
CIFrERONTI_L CORRECTIONS MI0-(OURE EXECUTION ACCURACY ORBIT _ETER_AINATION ACCURACY
TDE -.731`1 TR4-J .6324 TC3 -.0718 BAU .0523 SC,T 1779.1 ._ 419.2 S(,3 134.2 ST 830.8 SR `102.7 SS 74,1.4
RCE -.4401 RRA .0814 RE3 -.0687 IrAU .02319 RRT .1892 RR'F -.1907 RTF -.8815 (RT .7662 CRS .853! CST .9884
rOE .76`12 FR_ 1.2217 FC3 -.5101 BSP 566? _ 1827.9 R_3 -.0149 RI3 -.8817 LSA 1160.8 M54 2`12.3 55.4 16.2
_CE .8556 (3R4 1.6345 8C3 .099`1 F_P -_61 5_I 1781.0 _? 4li.2 TH4 2.70 ELI 891.1 EL2 ?`11.2 _LF 22.08
L`1ONCH CAT£ CEC Zl] 1968
HELIOCENTRI( CONIC
RE 147.18 L4L .00 LOt. _,1_1 VL 75.830 GAL
RP 107,89 LAP 2.95 LOP 195.97 VP
RC 42.436 GL 13.32 GP 2.4`1 _4L
PL_,NE TOCENTR I C CONIC
FLIGHT 71ME 108.00 ARklVAL (ATE APR 7 1969
OISTANC£ _61 .959
7.49 AZL 86.9(3 HC4
}6.385 GAP -16.?} A2'P 90.95 TAL
5`1.5`1 ZAP 2.f_ £7S 2`18.35 ZAE
I07,77 $w4 116.80 ECC .28894 IN( 3.1009 Vl 30,77!
160.67 TAP 268.44 RC_ 83.05 APO 150,55 v? 35.123
171.56 ETE 251.65 74( 11(],23 ET( 165.59 CLP 1.[36
C3 36.171 VHL 6.014 OLA 75.61 RAL 27.59 RAO 6568.4 VEL 12.557 PTH 2.27 VHP 10.396 CPA 6.22 RAP ]5.81 ECC 1.5953
LN_ A2_ITH LN_H 71ME L-I TIME INJ LA7 INJ LONG INJ RT 45( INJ 4tWTH INJ TIME I_ (ST TIM INJ 2 LAT INJ ? LONG
90.00 3 6 15 3325.34 -2`1.11 119.39 768.61 74.69 `1 I `10 2725.3 -25.98 111.22
90.00 73 25 17 4040,58 -5.09 163.07 _60._(_ 67.1! ?`1 32 38 3`140.6 -8.78 156.3,'
100.00 A 52 48 2981.81 -?6.85 94.89 _'69.40 76.34 5 `17 30 2381 .8 -28.`16 86.`16
100.00 0 25 21 3859.3`1 o2.61 146.39 759.51 60.21 I 29 AO 3259.3 -6.56 141._q2
110.00 6 ,17 19 2623.54 -32.84 69.1A 270,85 79.93 7 31 ? _23,5 -33.88 6O.O5
II0.00 0 `17 E) 3790;37 ?.58 139.93 2fl6.77 55.90 I 50 _(3 3190.4 -1.91 133.73
CIIrFERENTIAL CORRECTIONS MI0-COLM_E EXECUTION ACCURACY ORBIT CETERMIN_TION ICCUR`1CY
TOE -.73.q5 TRA-I.610_q T(3 -.0453 0AU .0`100 S_aT 1842.2 5GR 4|1,5 _3 146.9 ST 969.3 SR 397.,I Ss 781.Z
ROE -,4166 RRA .0664 R(3 -.0692 rAu .(32`155 RRT .216_ RRF -.2185 RTF -.8893 (RT .7771 CRS .8603 /ST .9889
FOE .8090 FRA. 1.2697 F(3 -.5876 65P 5881 508 1887.6 R23 -.0165 R13 -.8895 LSA _J?iI.5 HSA ?36.5 SSA 16.2
BCE .8479 BRA 1.6122 B(3 .0827 Its@ -399 .¢01 1844.5 502 401 .2 THA 2.91 ELI 926.6 EL? ?34.6 _LF ?(].97
657
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69
LAUNCH CATE CEC Z0 1968 FLIGHT TIE lI0.00 ARRIVAL GATE APR 9 1969
HEL]L",CENTRIC CONIC CISTANCE 26_.7_3
RL 147.|_ LAL .00 LL'N- 8_.18 VL 2_.012 GAL 7.11 AZL 86.94 HCA 110.99 SklA
RP 107.93 LAP 2,_5 LOP 199.20 VP 36.502 GAP -J5.37 AZP 91.10 TAL JC-',,(]._6 TAP
RC 42.394 CL 13,80 CP Z.64 ZAL 54.59 7AP 2.68 ETS 282.21 ZAE 172.48 ETE
PLANIETC(ENTRIC C%'NNIC
C3 33.ZH8 VHL 5.770 CLA 26.07 RAL 27.43 RAC 650_.3 VEL J2.436 PTH 2,25 VHP
LNCH AZMTH LNCH TIME L-Z T_NE IN! LAT IN! LONG ZNJ RT ASC IN! AZMTH IN!
90.00 2 55 54 3337,23 -23,94] I L_],I9 266.88 74.34 3 5t 32
90.00 23 34 2f 3986.75 -6.79 160.03 259,88 62.44 24 40 47
I00.00 4 44 46 2986.28 -26.78 95.21 267.7! 76.19 5 34 32
100.00 0 32 6 3812,94 -4,18 1.45,83 258,45 60,37 I 35 39
110.00 6 41 52 2619.91 -32.88 68.86 269.19 80.08 7 25 32
110.00 0 51 30 3752,07 1,12 137,93 255,16 55,83 I 54 2
CIFFERENTIAL CORRECTIONS M[C-COURSE EXECUTION ACCURACY
TCE -.7443 TRA-I.SB76 TO3 -.0137 BAU .03|| ,_T 1904.5 5/.,R 403.6 S63 161.I
ROE -,3944 RRA .0518 RC3 -.0686 FAU ,02606 RRT .2475 RRF -.2504 RTF -.8966
FOE ,8584 FRA 1.32_] Re3 -.6778 BSP 6129 S(d_ 1946.8 R23 -.0193 R13 -,8969
BCE ,8423 BRA 1.58_5 8C3 .0699 FSP -442 fff,I 1907.3 SG2 390.5 THA 3,13
I17,77 ECC .27696 INC 3.0571 Vl 50.271
271.55 RCA 85.15 APO 150.39 V2 35.111
272.01 7AC 111.79 ETC 165.35 CLP -.4_
9.903 0PA 7.08 RAP 17.28 ECC 1.5478








ST 907.5 SR 392.0 sS 820.5
CRT .78_3 CRS .8680 CST .9893
LSA 1263,8 MSA 230.4 SSA 16.2
ELI 962.0 EL2 227.6 ALr 19.97
LAUNCH CATE 0EC 20 1968 FLIG_HT TIME 112.00 ARRIVAL CATE APR 1! 1969
HELIOCENTRIC CONIC
RL 147.18 LAL .00 LOL 88.1_ VL
RP IO7.97 LAP 2.75 LOP Z>D9.A2 VP
RE 42.534 GL IA.Z_ GP Z._5 ZAL
PLANE TC_ENTRIC CONIC
C3 30.680 VHL 5.539
LNCH ATMTH LNCH TIME
9O.OO 2 45 5
90.00 23 43 29
IOO.OO 4 36 37
100.430 0 38 33
110.00 6 36 25
110.00 0 55 15
CIFFERIENTIAL cOgR£CTIONS
TOE -.7493 TRA-I.5_7 TC3 .0_57 BAU ,0_9_
ROE -.3735 RRA .0374 RC3 -.0665 FAU .02779
FOE .9119 FRA 1.3779 FC] -.7841 BSP 6402
BOE .8373 _A 1,5611 Be3 .0712 F_ (} -4_
0ISTANCE 275.487
26.180 GAL 6.75 AZL 86.99 P_CA 114.21 SMA 118.70 ECC .26571 INC 3.0111 VI _O.771
36.610 GAP -14.53 AZP 91._4 TAL J60.48 TAP 27A.69 RCA _7.16 AF_ 150.2a v2 35.D99
54,69 ZAP 3.52 ET5 307.68 ZAE 172,37 £TE 294.30 ZAC I13.31 ETC 165.07 CLP -2.06
OLA 26.50 RAL 27,21 RAO 6568.2 VEL 12.331 PTH 2._2 VHP 9.428 CPA 7.96 RAP 18,70 ECC 1.5049
L-I TIME IN! LAT IN! LONG IN! RT AS_C IN! A9'NTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG
3350.26 -23.66 121.07 265.09 73.97 3 40 55 2750.3 -25.63 112.96
3932.65 -8.48 156,96 _58,87 62.88 24 49 ! 3332,7 -12.05 150.10
2990.67 -_6.70 95.51 266.00 76.04 5 26 28 2390.7 -Z8.36 _7.10
3767.47 -5".70 |43.3_ _57._7 60.6| | 4I _1 3167.5 -9.58 136,67
2615.85 -32.93 68.55 _67.50 $0.26 7 _ 0 2015.B -33.92 59.a6
3715.06 -.30 136.OO _5A.02 55.82 ! 57 I0 3115.1 -A.78 129.78
MI0-COURSE EXECUTION ACCURACY ORBIT CETERa!NATION ACCURACY
SGT 19_B].7 _ 395.7 S_3 176.7 St 945.4 SR 386.6 SS 861.6
RRT .28_3 RRF -.2863 RTF -._03R CRT ._002 CRS .8760 C$T .9898
$6_ L:_O0_._ R_3 -.O_ RI] -.904I LSA 1317.3 WSA 223.7 SSA 16.2
SG! !967.0.S02 379.0 THA 3.3fl ELI 997.5 EL2 219.8 ALF 19.08
LAU_C_ oArc CEC _O 196B
HELIOCENTRIC CONIC
RL 147.18 L_L .DO
RP 108.O1 LAP 2.63
RC 42.853 GL 14.73
PLANE TOCENTRIC CONIC
C3 28.321 VHL 5.322
LNCH AZMTH LNCH TIM_
90.00 2 33 48
90.00 23 52 A2
1430.OO ( 2B 29
100.00 0 (A
110.00 6 31 3
110.OO 0 58 33
FLIGht rIME IIA.CIO _RR_V_L G_rE- ,_PR I3 1969
CISTANCE 282.2_9
LOL 88.18 VL 26,336 GAL 6.41 AZL B7.04 HCA 117.43 SMA I19o57 ECC .255J7 !NC 2.963_ VJ 30,271
LOP 205,64 VP 36.709 GAP -13.72 4ZP 91,37 TAL 160.45 TAP _77,88 RCA 89.06 APO 150,08 V2 35.0fl_
GP 3.10 ZAL 54.84 ZAP 4.80 ETS 321.79 ZAE 171.34 ETE 313.20 ZAC 114.77 ETC 164.75 CLP -3.67
CLA 26,90 RAL 26.95 RA0 6568.1 VEL 12,235 PTH 2.20 VHP 8.969 CP4 8,83 RAP 20.08 ECC 1.4661
L-I TIME IN! LAT IN! LONG INJ RT ASC IN! A_HTH IN! TIME PC) CST TIM IN! 2 LAT IN! 2 LL'_C
3364.44 -23.39 122.02 263.28 73.56 3 29 5_ 2764.= -25.42 113.94
3878.4! -IO.15 153.84 257.85 63.42 24 57 _0 3278._ -13.6a Ia6.90
E994.74 -26.64 95.80 264.25 75.9! 5 18 23 _394.7 -28,31 H7,40
3723.35 -7.17 140.87 Z56.25 60.90 I 46 4! 3123.3 -11.00 134.I7
2611.21 -32.98 68.L_ 265,78 $0.46 7 14 34 2011.2 -33.95 59.10
3679.63 -1.65 134.15 25_.85 55.85 I 59 53 3079.6 -6.12 I27.99
CIFFERENTIAL CORRECTIONS MID-COUrSE EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY
TOE -.7559 TRA-J.5347 TC3 .0674 BAU .0349 S_T L_]_4.9 S(,R 3_.2 5{,3 194.1 ST 985.5 SR 38I .5 SS 906.1
RC£ -.3542 RRA .0£'3_ RC_ -.06_? FAG .0_96B RRT .3_'d6 RRF -.3277 RFF -,gIO_ CRT .Tt3t CR5 .884_ CSF .3904
FOE .9717 FRA I .439_1 FC3 -.9074 {35,° 6614 _ 2061.8 R_3 -.0_54 R|3 -.9305 LSA 1375.0 MSA 216.5 SSA 16.2
ODE .83A8 eRA 1.5349 BE3 .0920 FSP -543 .54,I 2028,9 S_ 366,7 THA 3.66 EL| 1035.4 EL2 2|| .4 ALF 18.26
LAUNCH DATE DEC 20 1968 FLIGHT TIME 116.00 ARRIVAL CATE APR 15 1969
HELIOCENTRIC CONIC
RL 147.18 LAL .(](]
RP 108.05 LAP 2.51
RC 43,3A7 GL 15.16
PLANE TOCENTRIC CONIC
C3 _6,188 VHL 5.117
LNCH AZMTH LN_H TIME
90.00 2 22 8
_.OO 0 5 5_
1DO.DO _ 20 31
100,00 0 50 12
110,00 6 _5 5_
110.00 1 I
DIFFERENTIAL CCRR_CTIONS
TOE -.7619 TRA-I._75 TC3 .1143 B_U .0447
ROE -.3365 RRA .0090 RC3 -.0569 F_U .03180
FOE 1.0374 FRA 1.5075 FC3-1.0512 BSP 6827
BOE .8329 BRA 1.5076 BC3 .1277 F,_ -602
DISTANCE ZI_9.006
LOL 88.18 VL 26.480 GAL 6.09 AZL 87.09 HC_ IL_0,6A 5HA 1_.40 ECC .24530 INC 2.9]26 Vl 30.271
LOP 208,85 VP 345.800 GAP -12,94 AA'P 91.49 TAL 160.46 TAP 281.10 RCA 90.86 APO 149.93 v2 35.073
GP 3.39 ZAL 55,04 ZAP 6,30 ETS 3L_9._4_ Z_E 169.73 ETE 326.90 ZAC 116,17 ETC 164.39 CLP -5,32
OLI 27,25 RAL 26.65 RA0 6568.1 VIEL 12.148 PTH 2.18 VHP
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME
3379.67 -23.09 123.04 Z61.43 73.I4 3 !B 28
3B_a.E4 -II.7B l_O._O _56._0 64.06 1 9 38
2998,03 -26.58 96.0_ 262.50 75.80 5 !0 29
3r_1.09 -B.56 13E,50 255.11 61.25 I 51 33
_605,78 -33.04 67,79 264.0_ $0.70 7 9 J_
3646.12 -_,93 132.W _51.65 55.93 2 2 6
MIO-O9t.M,_E EXECUTION ACCURACY
,_T _84.7 _ 381.4 S_3 213,6
RRT .3687 _ -.3750 RTF -.916|
5_ 2119,3 R'd3 -,0_93 RI3 -.9165
5(;I 2_89.6 S_2 353.7 THA 3.97
8.528 CPA 9.72 RAP 21.a! ECC 1.4310








ST 1025.7 _ 376.7 SS 953.4
CRT .8266 CRS .8935 CST ,9910
LSA 1434.9 MSA 209.0 5SA 16,1
ELI 1073.3 EL2 202.5 ALF 17.53
653
JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 4. 1968-69p
LAUNCH OATE DEC ZO J968 FLIGHT T|I4E ||8.00 ARRIVAL 0ATE APR 17 1969
HEL|OC{NTRIC CONIC
RL 147.18 LAL .O0 L(3t. 88.18 VL
RP 108.09 LAP 2.37 LOP 212.07 VP
RC 44.0|1GL J5.55 GP 3.71ZAL
PLANET(X:ENTR|C CONIC
C3 24.259 VHL 4.925 OLA 27._( RAL
LNCH A2'NTH LNCH T|NI_ L-X TJNIE XNJ I.AT
go.o0 Z JO 14 3_5.61 -L_Z.77
gO.OO O 15 7 3770.57 -J3.3_
100.0o 4 12 57 3000.02 -L_.55
100.00 0 55 5 3641.40 -g.85
ll0.00 6 2l I 2599.17 -3).ll
ll0.00 | 3 3l _14.9l -4.12
DIFFERENYIAL _{1.}_
TOE -.7670 TRA-1,479_ 1.C3 .1_1 I_J .0_3
-.3_3_ _A -.0054 Re3 -.0484 r,UJ .05417
F0E 1.10_ FRA 1,58L_ FC3-J,_J_ BSP 702_
80E .8312 8RA 1.4793 B(3 .IT_E FSP
OZSTAI_E Z95.755
26.613 GAL 5.79 A2L 87.14 P_A |23.85 ,_IA 11|,|7 ECC .Z3610 INC 2.8582 Vl 30.271
36.884 GAP -12.19 AZP 9|.59 TAL |60.5| TAP 284.36 RCA 92.56 APO 149,78 V2 35.060
55.L_ tAP ?.94 ITS 334.40 ZAI£ 167.87 [TE _.53 ZAC 117.50 ETC 163.97 CLP -7.03
26,32 RAO 65M.0 V(L 12.0_=8 PTH 2.J6 VHP 8,|02 0P_ |0,63 RAP 12.68 ECC J.3992
;NJ _ _NJ RT A_ |NJ A21MTH ;NJ T_I,_ 130 CST TIM ;NJ Z LAT IN| 2 LONG
I_4.|0 2_9._ 7_.70 3 6 50 _795.6 -_4.93 116.O9
147.55 255,73 64.80 | 17 57 _170,6 -16.65 J40.41
_.|_ _,75 75,7_ 5 _ 57 _4OO.0 -_8.25 87.77
l_l_._t_ _53,9_ 61 ._4 I 55 46 3041 .4 -13.57 IZ9.44
67.3C _2.3J B0.98 7 4 20 1999.3 -34.O0 58.17
|30.7'/ Z_,44 56,04 Z 3 46 3014,9 -B,_5 1_4.4_
NID-r.J_RSI[ EXECUTICN ACCURACY ORBIT DCTERNINAT|ON ACCURACY
SGT 214_.7 _ 375.7 _3 235.4 sT 1065.5 SR 371.6 SS lo03.6
RRT o4_04 _ -.42_1RI"F -.92J7 CRT .8405 CRS ._027 CST .9915
S_ 2175.4 _ -.0340 R13 -.9"12_ LS_ 1496.9 MSa 201.4 SS_ 16.O
S_| _|4_.6 SGZ _lO.O THA 4.33 ELI 1112,J £L._ J93.4 ALF 16.91
L_LI_H O_E DEC 20 1968 FLZGHT TIME 1_.{]0 ARRIVAL 0ATE APR J9 J969
PIEL |O(:[NTR_C CCN]'C
RL 147,|B LAL .00
RP 10_.13 LAP _o_5
_L_NE TO¢IENTRJC r.ONZC
C3 _.514 W4L 4,745
LNCH 42'NTH _ TINE
_0.O0 I 58 _
20.O0 0 14
_.00 4 _ 6
J00.00 O 59
|JO.OO 6 16 37
110.00 1 5 |
0lST_GE 3OZ,495
I.CL B8.18 Yr. _6.?_6 GAL 5,_10 AZL 87._ _ |27,06 _ 121,90 [CO ._Z753 IN( _.7998
215.28 VP 345.960 GAP -11.47 _ZP 9J,_ TAL 1_.59 TAP Z_7,_ R(A 94.17 APO J49.64
GP 4.O9 7AL 55.55 ;rAP 9._ [TS 337.43 ZA£ 169._ EI"[ 343.51 ZAC 118.75 ETC J6_.5J
01_4 27.81 RAt. 25.M RAO $_7.9 _[L 1|.9_ PTH 2.J4 _ 7.693 OPA 11.55 RAP 2_.87
L-I TIE ZNJ WiT |NJ LONG IN| RT AS(: ZNJ A2MTH |NJ TIE PO _ST TIN IN| Z LAT
3411.40 -_,4_ JZ5.|4 _7.7_ 7Z.Z7 Z S5 J? ;_J_11.4 -_4.66
3718,34 -|4.85 144.44 _54.64 65.6i I 16 O 3118.3 -18.0_
L_J9_.78 -_.S_ _.15 Z59.02 75.74 4 56 6 13_.8 -ze.79
:M05.1_ -11.01E |34,_0 RSZ,71 6_.04 I 59 7 _1005.Z -14.67
159J.3_ -55._ M._3 L_0.57 _1.33 6 59 48 1991.3 -34.04
3M6_41 -5,_O |L_,E/' _49._0 56.17 _ 4 47 L:_1_6.4 -9.6|
OIFFERENT_AL Q:I_CTJ[(_I, Nl0-(:Ohll_ [_I:CUTICN ACCURACY
7DE -.771| TRA-I.44_I I"<:3 .Z'_47 _IU .0_8_ SGT _197.g _ 37_.1 SG3 259.7
ROe °.3059 _WA --.OIE02 RC3 -.D3_ F_U .0_3 RIfT .47_ i_F -.488! RTF -.il_













ST 1104.3 _ 369.5 S5 1056.7
CRT ._550 CRS .9123 CST .9921
L$41 1560.4 N$_l 193,5 $5_ 15,9
ELI J149,8 ELZ IB4.J ALF 16.40
LAUNCH 0ATE DEC 20 |_ FL|GHT TINE |2_.00 _RRIVAL 0ATE APR 2! 1969
HELIOCENTRIC (ONIC DISTANCE 309.2Z3
RL 147.11_ LAL ,DO LOt. 88.18 VC 76.849 G_L 5.23 _ZL 87.26 PiCA |30.Z7 SNA 122.58 ECC .219§7
RP 108.17 LAP 2.09 LOP _18.48 VP 57.029 G&P -10.76 kZP 91.77 TAL J60.7| TAP 290.98 RCA 95.67
RC 45.818 GL 16.20 GP 4.53 ZAL 55.84 Z_P 11.53 ETS 339.41 2'AE 164.11 ETE 348.88 7AC 119.91
PLAME TO_ENTR IC CONIC
C3 20.955 VHL 4.575 OL_ 27,99 RAL 25.57 RAD 6567.9 V_L 1|.930 PTH Z.12 VHP 7._99 OPA 1_.50
LNO4 AZNTH LNCH T|N_ L-; T_NE _NJ LAT ]NJ _ |NJ RT A_ _NJ A214TH _NJ T_I4_ PO ($T TIN
90.00 1 47 _3 3414.91 -L=_.J6 1L_,03 _55.9J 71.91 2 44 28 2824.9
gO.o0 0 32 1 3669.72 -16.20 141,50 _53.51
1OO.O0 4 O 2_ 29_.25 -26.61 95.gO 257,31
100.O0 | I 44 3_73.6_ -I_.O'Z 132.40 251.45
110.O0 6 12 53 2581.49 -33.29 65.94 _58.84
110.00 1 5 43 3561.14 -6.J6 127.94 247.93
0|FF[RENT|AL CCI_CT|ON_
TO_ -.7735 TRA-I.4189 TC_ .£'1_6B _AU .0_0_
RDE -.2934 RRA -.0355 RC3 -.0214 FAU .03_0
FOE 1.2760 FRA 1.757_ FC3-1._499 _SP 7399
_E ._27_ _ |.4193 _:3 .2576 rsP -025
INC 2.7361 VJ 30.Z71
APO 149.50 V2 35.033
ETC 162.98 CLP -IO.6E
RAP 24.98 ECC 1.344_
iN| 2 LAT IN| 2 LONG
-74.43 118.10
66.45 I 35 11 3069.7 -19._5 134.15
75.86 4 5{) 1_ 2396.2 -28.29 87.50
6_.4E 2 I 18 2973.6 -J5.62 125.45
81.77 6 55 54 1981.5 -34,07 56.79
56.31 2 5 4 2961.J o10.54 121.59
NIO-C.CX_SE EXECUTION ACCL_ACY C_BIT OETEAMINkTION ACCURACY
_T L_Z48.5 _ 371.4 SG3 _787.0 ST 1141.3 SR 367.8 SS 1112.9
I_T .5415 RRF o.5_ RTV -,9316 CRT .8697 CRS .9_2| CST .9927
.%e L_79,0 R_3 -.047J RI3 -.9322 LSA 1625.3 NSA 185.5 SSA 15.1
_1 2257.7 _ 311,0 THA 5.21 ELl 1186.3 EL2 1 ?4.7 ALF 16.01
LAUNO.I OATE O[C 20 J_ FLIGHT TINE |24.00 _RRIVAL OATE APR 23 1969
H_LJ_ENTRIC CONIC
RL 147.18 LAL .00
RP 10_.2| L_P 1.93
RC 46.944 6L 16.43
PLANI[ TC_ENTR|C C._NI C
('3 19._O4 VHL 4.41(_
A2'NTH LN(._ TINE
¢0.00 0 37 51
100.00 3 56 I I
100.00 1 _ 4_
110,{30 6 9 59
JlO.OO 1 9
0|ST_L'[ 315.9_
LOL _.IB VL _.953 G_L 4.97 AZL 87.35 _ 133.48 _ IZ3.2Z ECC .21219
LOP 221.6/ VP 37.09"Z GAP -10.0_ _2'P 91.84 TAL 160.86 TAP 294.33 RCA 97.07
GP 5.04 ZJ,. 56.1_ ZaP 13.48 ETS 340.7_ ZAF. 162.38 ETE 353.2_ Z_C 120.96
0LA _.10 RAL 15.19 R_O 6_r_7.B _E:L !1.87{) PTH _.1| VHP 6.921 0P_ 13.49
L-| T|NE _NJ LAT |NJ _ ZNJ RT A_ _NJ A_TH |NJ T_I4_ PO EST T_M
3430.98 -'_.04 116,43 154.1_ 71.75 Z 55 59 2831.0
31_9.g0 -17.L_ 1_.07 152.28 67.20 1 38 J 3029.9
L:N_8.0_ -L_,75 95.3_ _SS.67 76.J3 4 45 59 2588.0
3_48.0_ -12.8_ 1110.9_ 150.15 62.76 _ | 56 zg4B.J
2_.27 -53.41 65.0[_ Z_7.15 81.31 6 52 48 1969.3
5539.61 --6.97 116.80 _46.65 56.45 2 4 30 2939.6
DIFFE_NTIAL O_IEC T ICIM_
TD( -.T709 TRA-|._046 TO3 .3_6 _ o0_3_
FOE | .3_!7 FRA | ;,8_84 FC3-1.9|_!3 _qP 7614
BOE .f!711 BRA 1.3856 BC3 .5586 FSP -9"_
IN(: 7.6662 Vj 50.271
JPO 149.37 V2 35.020
ETC 162.39 CLP -17.52
RAP 25.99 ECC 1.3210








ST 1172.0 _q 367.6 5S 1170.0
CRT .8841 CRS .9_18 CST .9932
LSA 1686.9 NSA 177.7 $SA 15.5
ELl 1217.| ELZ 165.4 ALF |5.BO
NI0-_ EXECUTION ACO.WACY
5GT l_O.ll _ 374,7 SG3 317.4
23_1._ R_ -.0_3 R13 -.9571
I161 23_.Z ._ _96.l THA 5.77
654
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69)
LAUNCH 0ATE D[C Z0 1968 FLIGHT TIM[ lZ6.{:)0 _RRIVAL DATE APR 25 J969
PELIOCENTRIC CONIC DISTANO r 322.638
RL 147.J8 LAL .O0 L_. 88.|8 VL 27.048 GAL 4.74 AZL 87.41 PiCA 136.68 SMA I23.81 ECE .20538 IN( 2.5885 v] 30,271
RP lOB.Z5 LAP J.78 LOP Z24.89 VP 37.149 GAP -9.4Z AZP 91.88 TAL 161.03 TAP 297.71 RCA 98.38 APO J49._'4 V2 35.001
RC 48.205 GL 16.58 GP 5.65 ZAL 56.49 ZAP 1S.55 [TS 34|.54 2Af 160.83 ETE 357.05 ?AC 121.88 ET( 16J.73 CLP -14.51
PLAN[TOCENTRIC CONIC
C3 18.207 VHL 4.267 OL4 ZB.|2 RAL 24.80 RA0 6567.7 VIEL Jl.8J5 PTH Z.09 VHP 6.560 0P4 |4.52 RAP 26.89 ECC |.2996
LNCH A_ITH LNCH TJF4E L o] TIME ]NJ LAT INJ LO_ ]NJ RT ASC INJ A_TH ]NJ T!N[ PO ('ST TZN INJ 2 LATINJ 2 LONG
90.00 | 35 37 34210.16 -L_'4.26 125.72 252.62 72.04 2 32 37 2820.2 -24.5| J!7.77
9(3.00 O 37 38 3608.33 -17.83 137.74 250.89 67.63 | 37 47 3008.3 -20.71 |30.25
|OO.00 3 54 7 2973.64 -26.98 94.32 254.08 76.6l 4 43 4J 2373.6 -28.55 85.67
|00.{30 1 J 49 3530.O8 -13.36 129.88 248.77 63.02 2 0 39 2930.1 -|6.89 |22.85
110,00 6 8 J| 2554.03 -33.54 63.83 255.44 82.99 6 50 45 J954.0 -34.15 54.64
lJO.OO 1 4 J5 3522.46 °7.61 125./19 245.36 56.57 2 2 57 2922.5 -ll.96 119.49
O ZFFERENT ZAL _(TZON_ NXO-F..OUR_ EI_CUT ION ACCURACY ORBIT OF TERNI.NATION ACC_I_4C V
TO[ -.7683. TRA-1.35|9 TC3 .4L=_:J6 8AU .IO4/I 5GT 2331.4 SC,R 3/14.2 SG3 351.7 ST J202.4 SR 370.1 SS 1230.9
RDE -.2746 I_R'A -.O(_N5 RC3 .0253 FAU .046ge RRT .67M _ -.6955 RTF -.9403 CRT .8989 CR$ .9417 CST .9937
FOE |.4709 FRA 1.9758 FC3-2.2338 BSP 7768 _ 2_,.6 M3 -.0675 R13 -.94J3 LSA 1751.8 M$A 169.7 SSA 15.2
BOE .8159 eRA 1.35_,7 _:3 .4305 FSP -J027 SGJ 2346.l _.,_ 281.1 THA 6.46 ELl 1248.3 EL2 156.2 ALF 15.72
_,_ OATE 0EC 20 Jg_8 FLIGHT TIME J2B.O0 ARRIVAL DATE APR 27 |969
HEL|OCENTRI"C CC]N| C
RL |47.J6 LAL .00
RP |08.Zg LAP J .6|
RC 49.5gO GL J6.f_
PLAI_ TOC_ITRI C CCN|C
C3 J7.O'29 VHL 4.127
LNOV _ZWIT_ U_.ev 7.rl(
¢O.DO I 39 47
90.OO 0 _O 35
_O0.00 3 54
IOO.O0 O 58 25
| lO.00 6 7 44
lJO.OO J ! 48
DZ$T/._,E 329,32_
LOL 88.J6 VL 27.J35 GAL 4.51 AZL 87.50 HOl J39.88 5NA 124.36 ECC .199|0 IN( 2.5010 VI 30.27|
L_'_B.O9 VP 37,200 GAP -8,79 AZP 9J,9J T,M. J6J .23 TAP 30J .]O RCA 99,60 kPO J49,J2 v2 34,994
GP 6.37 ZAL 58.82 ZAP 17.75 lETS 341.99 Z_l[ 159.46 rTE .55 ZAC |L_.66 ETC 160,98 CLP -16.60
OI.._ ZlL04 RAt. 24.44 RAO 8567.7 VEL J1.765 PTH 2.08 WtP 6.214 OP/, /5.62 RkP 27.65 ECC I .2803
L-[ r.rNE .rNj I.aIT [NJ L._N6 _NJ 21" AS( _NJ A2'I4TH [NJ _[ME PO CST "rim lrNJ 2 LAT _NJ 2 LONG
3386.3_ -L=w'Z.9$ |23.49 Z§I.Z9 72.95 2 36 13 2786.4 -25.08 |15.46
5611.06 -17.76 137,_O 249.30 67.57 J 30 46 3011.1 -2_.65 |_0.42
ZgSJ ._ -_7.3_ 9_.77 25_.5_ 77.35 4 43 49 235J .6 -28.7_ 84.2_
3521.03 -|3._ |29.3_ 247.35 63.|5 I 57 6 2921.0 -|7.|5 J22.30
2535._1 -33.69 _Z.37 253.79 83.84 6 49 59 1935.0 -34.|8 53.16
35JO.M -6.07 |2_.L_ 244,05 56.67 2 0 19 29J0.4 -12.40 J18.83
ORBIT 0ETERN|NATION ACCURA(_
ST 1227.5 SR 375.8 SS |293.5
CRT .gl_5 CRS .95]3 CST .9942
LS4 |6_.1 _S_ |_|.7 SS_ 14.9
EL! 1275.2 EL2 147.2 ALF 15.84
O|rFERENTZAL O3q_EC T|ON,q
TO( -,7_20 TR,t-|.$lll3 TC3 .50_6 B_UJ .Jl_E
ROE -,26t_9 RRA -.01_4 RC3 .0580 FAU ,0_111
f:0t[ J ._102 FRA Z.JO_ 23-2,_|_ BSP 76_4
BO( .eO_l BRA 1.3214 _3 ._062 rSP -1145
NIO"-COJR$_ [_ECUTION ACCURACY
SGT 23M.9 SGR 4OZ.0 _ 390.0
RRT .7437 _ -.7697 RTF -.9439
2_)8 .8 R_ -.0818 R|3 -.945J
sGl 2M4.0 S_ _.6 7HA 7.30
LAUN(N O,tTE OE( _0 |9_#
PEL |OCENTR|C CONIC
RL 147.18 LAL .0(3
RP 108.33 LAP |.44
RC 5_.oe! GL 16.54
PLAN[ T(_ENTR|( CON|C
C_ l_.955 _ 3.994
LNCH _Z_4TH LNC_ T_ME
90.OO l 49 45
_0,O0 O J6 J
IOO.OO 3 58 7
lOO.OO 0 52 19
JJO.OO 6 8 _H_
110.00 0 58 0
FLIGHT TZNE |_10.00 ARR[V_IL CATE _IPR :.°9 _9_9
0|ST_N(E 335.989
LCX. 88.18 VC 27.215 GAL 4.31 AZL 87.60 PI(A 143.08 SNA I24,87 ECC .1933_ |N( 2.40|1 v! 30.271
LOP 231.28 VP 37.246 GAP o6.17 AZP 91.92 TAL 161.44 TAP }04.51 RCA 100.7_ APO 149.01 V2 34.980
GP 7.24 _AL 57.|4 ZAP 20.09 ET$ 342.|3 ZAE J58.29 ETE 3.99 ZAC 123.26 ETC ]60.15 CLP -18.79
DLA 27.83 RAL 24.11 RA0 6567.6 VlE:L 1J.719 PTH 2.06 VHt; 5.885 DPk 16.8| RAP 28.25 ECC I .2626
L-I TIN[ |NJ LAT JNJ LCNG INJ RT A_ INJ A2_4TH |NJ T_I4[ PO CST T|M INJ 2 LAT |NJ 2 LONG
3_$4.68 -23.95 J_.02 250.|1 74.42 2 45 20 27_4.7 -2_.85 11|.87
36_2.94 °J7.JB J39.25 247.59 67.J4 J |8 34 30_2.9 -20.J3 J3J .B_
2_'_O.83 -27.76 gO.59 25|.13 78.43 4 46 48 2_20.8 -29.07 82.03
3522.O'Z -13.63 129.4| 245.88 63.13 I 51 l 2922.0 -17.12 122.36
2511.43 °33.85 _J.55 252.17 64,91 6 50 48 1911.4 -34.|8 51 .3_
3504.16 -8.30 124.92 242.74 56,72 J 56 24 29(34.2 -12.62 |18.49
O|IrFIrR[NT |Ak C.CIRREC T ICIN,q
rOlE -.75|2 TR4-| ._633
RC_ _..o_ _'RA -.IZE'4
role 1.6950 F R_ 2.2_07
eOE .7_ 8RA |.21_2
LAUNCH OATE DEC _ lgi_
H_L KX:ENTR_ C CCN|C
RL |47.|8 LAL ,00
RP 108.58 LAP |.27
RC 92.69? GL 16.29
PLt'NF TOt'ENTR | C CON|C
C3 J4.973 _ 3.6_J
LNCH A2'14TH LNCH TIN[
90.00 2 3 3_
90.OO O E 6
100.00 4 4 54
1(](3.O0 O 43 26
110.OO 6 J2 IO
110.00 0 52 40
C|rrERENTIAL CC_C TIOI_
TDE o.7_2 TRA-1.24(O
ROE -.2665 RRA -.13430
FOE J.8107 FRA 2.4|54
8O( .7802 B_ I .2537
NI0-COUR_E E_CUTION ACCURACY CRBIT OETERI¢INATJON ACCURACY
TC3 .57?8 6_U .J252 _'.T 2389.0 SGR 430.8 SG3 432.9 ST 1245,5 SR 385.6 SS |356.5
RC3 .JOL'_4 I:,40 .05_7 RRT .&046 _ -.8297 RTF -.9472 CRT .927_ £_S .96_5 C$T .9947
FC3-3.0_|3 B_P 8009 _,_ 2427,_ R_ -.0_4 R|_ -._488 LSA 1875.1 MS_i J53.7 $$A 14.6
_:3 .5668 IrSP -1277 .f_| 24J4._ _ 25_.1 THA 8.35 ELI |29£.4 EL2 |38.5 ALF |6._1
FLIC44T TIME 1_12.00 A/_ZVAL (_ATE HAY I 1969
01STANCE 342.637
LO.. 88.18 VL 27._88 GAL 4.12 AZl. 87.71 HCA 146.27 SNk 125.34 ECC .|8805 INC 2.2854 Vl 30._71
I.CP 234.47 VP 37.2_7 GAP -7.57 AZP 91.90 TAL |6| .66 TAP 307.9_ RCA 101.77 APO |48.91 V2 34.967
GP 8,_O ZAL 57.44 ZAP L:_'Z.6| ITS 341,99 Z_ J57.32 ETE 7.5? _C 123.6_ ETC 159.20 CLP -_1 .|I
OL_ 27.47 RAL 23.85 RAO 6567.6 V[L 1J.677 PTH 2.05 VHP 5.574 OPA 18.1_ RAP 28.66 ECC I .246,i
L-I TIME INJ {AT INJ _ INJ RT ASC |NJ A214TH INJ T|HE I_ CST T|M |NJ 2 LAT |NJ 2 LONG
327| .59 -25.03 IIfl.P'Z 249.00 76.31 2 58 5 _67J .6 -26.67 107.4_
_8_O.41 -_.27 67.70 249.77 79.87 4 52 54 2_80.4 -_9.521 79.07
3_33.80 -!3._ 130.09 244.39 62.96 | 42 20 2933.8 -16.78 123.07
2462.16 -34.00 58.27 2'30.58 86.25 6 5:_ 32 |8_;Z.2 -34.|5 49.03
3504.82 -8.27 124.95 241.44 56.71 | 51 5 2904.8 -1 _.60 IJ8.52
NIO-OOUR_ EXECUTION ACCURACY O_|T DE'TERN|NATION ACCURACY
TC3 .6564 _4U .1352 S_T 2400.2 ._R 473.9 S_3 480.5 ST 1252.3 SR 400.7 SS |416.9
R_3 .J589 IrAU .06|17 RRT .6555 _ -,8838 R1T -.9502 CRT .9404 CR$ .9690 CST .9951
FC3-3.53_8 65P 61_9 S(_ 2446.5 R_3 -.1_O6 R13 o.9524 LSA |927.4 M5_. 145.7 SS_ |4.2
8C_ .6754 Ir_P -1426 5(;1 2434.6 SG2 241.9 TH4 9.68 ELI 130_.3 EL2 1_O.4 ALl r 16.9_
655
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
LAUNCH DATE DEC 20 J96ii
H(LJO(ENTR](: CON|(:
RL 147,|S LAL ,00
RP 108,42 LAP ],09
RC 54,3_M eL lS,83
PLANE TOCENTRI ( COLIC
(:3 14.070 v_. 5,751
LNCH AZNTH LNCH TINE
go.Do 2 20 25
gO.DO 23 _g 54
IDO,O0 4 15 J2
JOO.OO 0 51 44
I10,00 6 17 _(3
IJO,DO 0 45 35
FLIGHT TIME 134.OO NAY 3 J969
DISTANCE 349.266
LOt. 88,18 VL 27,554 GAL 5,94 AZL 67,65 NCA 149,46 S_4A 125,76 E(:C ,18324 V! 30.271
LC_ 237.66 VP 37.525 GAP -6._ AZP 91.65 TAL 161.g0 TAP 311.36 RCA 102.72 v2 34.954
GP 9,61 2'AL 5T.TI ZAP 25o_1 rT$ 541.59 2'A(_ J56.5I [_T[ 1|.50 2'A(: 125.79 CLP -Z3.56
DLA 26.91 RAL 25.67 RAO 6567.6 _EL |J.659 PTH 2.04 VHP 5.261 0PA 19.62 RAP Z8.83 ECC 1.2316
L-| T|I_ JNJ I.AT INJ _ ;NJ RT AS_ ZNJ AZNTH ;NJ TIN[ PO (:ST TIN ;NJ _ LAT;NJ Z LC_IG
5199.67 -_:10 I10,72 24i,93 78,60 3 15 45 2599.7 -2T.41 Wz._o
511i,70 o1_,o4 ]44,o4 244,j4 6_//Z 24 4| 45 5111,7 -16,19 156.78
2829,65 -28,65 84,03, 248,46 81,73 5 2 21 2229,7 -29,67 75,52
5556.95 -12.54 151.45 242.89 62.64 I 31 I L_956.9 -16.11 124.46
2445,89 -34,15 55,45 249,05 67,92 6 58 _ 1845,9 -54,04 46,20





OIrFER[NT|AL C_I_(: T ]ONS
TOE -.7110 TRA-Z.20_Z TC5 .7274 _ .1436
-,2?Oh RRA -.1717 R(5 .252J FAd .O_o_fZ
FOE J.92_1 IrRA Z.6053 F(:3-4.1179 BSP 8175
80t[ ,7608 MA I,ZZI5 B(5 .7635 fSP -159_
LAUNO4 DATE DE(: 20 i_
HIlL rCXENTR_(: C_N J (:
RL i47.18 LAL ,O0 _ 8_,|8 Vl. L_'.414 GAL
RIP I08.45 LAP ._J LOP 240.8_ VP 57.3_5 GAP
RC 96.1_NS _. 15.09 GP 11.25 Z_ 57.95 ZAP
PLAN_T_.ENTR|(: CON|C
(:5 15.234 VHL 5.638
AZMTH _ T|I,_
¢O.DO 2402_
90.DO 25 19 51
JDO.DO 4 _ 20
JOO.OO O 17 IJ
l_.dO 6 _t 31
liD.DO 0 345 29 -7._
MIO-_ EXECUTION ACCUffA(:_ ORBIT OETERNIN_TION ACCURACY
_T 2401.6 _W_ 538._ _5 553.2 ST 1251.5 SR 423,0 SS 1475.0
.B_HJl _ -._O RTF -.9526 CRT .9525 CRS .9765 CST .99_6
`%46 2460.g R_ -.J46| RI5 °.9556 LS_ 1975._ MSA J37.2 SSA J3.B
`%| 2449,6 S_Z 234,6 THA J1,42 ELI JSl 5,2 EI.._ I22,6 ALF 18 o01
FLIGHT fii4£ |56.00 ARRIVAL DATE NA_ 5 1669
OIST_MC_ 333.873
5.7_ A2'i. M.OZ_ JS2.65 _ 126.16 £C( .JTSS? IN(: 1.9835 Vl 30.271
-_.45 A_P 9J.?[ Tkl. I_'.15 TAP 314.79 RCA I03.59 APO 148.72 V2 54._4_
_.3_ £TI 340.9| ZAE l_.JI [T_ 16.O2 ZA(: 123.62 ETC 156.90 CLP -_6°16
RAP 28.?| ECC 1,2178







OLA 26.09 RAt. _5.62 RA0 6_kS7.5 VI_L |1.603 PI"H 2.03 VHP 5.008 DPA 21.35
L-I T|NE |NJ WiT ;NJ _ |NJ RT A.q_ JNJ AZNTH |NJ T|NE PO CCST T|N
5118.75 -_.[_ I04,9_ 246.87 81-5! 5 3221 2518.7
5765,_) -15,_ 147.27 _.AS _.s7 2_ 22 I7 3165.9
Z_6_.A_ °L_.55 79.48 247._0 84.06 S 15 27 2167.5
5592,_M -11,45 |35,47 Z41,45 62,1_ ! 17 5 299_,4
3551.79 J26.39 LP&II._5 56.5I ! 55 21
OIFFERI[NT|AL C(3Rf_CCT|CI_ M|0-(._L_UT][roM ACCLMA(:Y
TOE -.6785 TRA-I.I_4JO T(:3 .8OO2 _ .153I _.,T 25r_4.O _GR _4.5 _G5 590.5
_E °.ZT_I _A -.2126 _3 .5296 ftU .07532 RR'r ,9"_I) _1_ -.9561R1T -.954_
FOE 2,O_9 fRA 2.8JZ_J f(:3°4,7_ _SP 524_ _462464.4 /_ -.1725 RI5 -.9590
I)01E .7357 MA 1.18_tZ _C3 ,_!_54 f_l_ °JTf6 _1_1 24_5.5 _ Z55.5 THA 15.71
C_I_IT OETERM|NATION AC(:t_ACV
ST I253.J SiR 455.7 SS J522.6
(:RT ._29 C._5 .96E8 CST .99_0
LSA k_006.9 HSA 128.4 5SA 13.3
_LI 1306.8 ELZ 115,) ALF 19.67
L_ONCH DATE DEC 20 19_8 FLIGHT Title 13_,00 kRRIVkL OkTE Nk_ 7 J969
HELIOCENTRIC CONI(: DISTANCE 562,464
RL 147,18 L4L .130 LOL 88,18 VL 27,4£8 GAL 3,64 AZL 86,22 H(A
RP I08,49 LAP .75 LOP 244,03 VP 37._13 GAP -5,89 ATP 91,62 TAL
RC 58.0510L 13.95 GP 15.34 tAL 58.09 ZkP 51.62 _TS 339.94 ZAE
PLANI[TO(ENTRIC CCNI(:
C3 12.454 VHL 5-529 DLA 24,91RAL 23,74 RAD 6567,5 VI[L 11,569 PTH
LNO4 A?NTH LNCH TINE L-I TIME IN| LAT
90,00 3 4 2 _026.73 -27,83
90.00 22 56 49 3851.79 °i1.56
100.00 4 41 51 2692._ -29.75
100.00 23 55 41 3641,76 -9,64
liD,00 6 _ 57 2544,41 -34,10
liD.DO 0 _5 0 3562.II -6.12
OIFRERI[NTIAL _(:TI(:_N._
TOE -.6372 TRA-1.1275 TC5 ,8639 8AU .1630
ROf. -,Z921RRA -.26_7 R(:3 .4604 FAU ,08007
FOE 2.0993 FRA 3.0454 FC3-5.5662 BSP BSI|
•7010 eRA 1,1584 8(:3 .9790 FSP -i975
|55.84 SI4A 126.51 ECC .17492 INC 1.7785 VJ 30.271
162.37 TAP 318.21RCA 104.38 kPo 148.64 vz 34.929
15_.12 ETE 21.41 7AC 123.06 £1C 155.49 CLP -28.95
2.02 VHP 4.760 DPA 23.45 R4P 28.22 ECC 1.2050
IN| LONG _NJ RT AS( IN| AZMTH |NJ T|I4E PO CCST T_M _NJ _ LAT IN| 2 LONG
9_.37 245.79 84,55 5 54 29 2426.7 -ZB,Z9 89.74
151,I4 240,94 65,97 _4 0 41 3251.8 -14,97 144,!Z
73.91 245.96 86.97 5 52 45 209_.0 -29,86 65,10
l_,_ _40,04 61,65 _4 56 22 5041,8 -13,56 129,46
47.55 245,97 62.60 7 18 2 1744.4 -33.36 38.36
127,99 237,76 56.30 J 24 22 2_52.1 -|0,5! 12J,65
NIDoCOLIRe_E E_(:UTION A(:CURACY ORI_IT OETERNINATION A(:CURACY
`%T _348.5 _ 746.2 .%3 651.0 ST J198.8 SR 495.4 SS 15_5.6
RRT .9409 RRF -.9758 RTF' -.9564 CRT ,9720 (:RS .9879 CST .9965
St_ 2464,1 R23 -.1955 213 -.9627 LS_ 2022,0 NS_ !18.4 ssA lZ,9
.%| 2452.2 _C_ 242.1 THA J6.81 ELI 1292.6 EL2 108.0 ALF 22.04
LAUNCH DATE DECC 20 1_ FLIGHT TIME |40.00 ARRIVAL DATE MAY 9 1969
HELIOCENTRIC (:ON|(: OJST_ICI_ 369.031
RL 147.18 LAL .DO LOt. 88.J8 VL 27.518 GAL 5.51 A2't. t18.48 HOt I59.03 SI4A I_6.63 E(:C .17137 IN( I ,5156 VJ 30.271
RP J08,_5 LAP ,54 LCP 247,21 VP 57,407 GAP -5,_ AZP 9|,42 TAL |62,59 TAP 5_i,61 R(:A 105,10 APO J48,57 V2 34.917
RE: 59.985 GL 12.25 OP 16.07 ZAL 58.I6 ZAP 35.52 £T$ 3._.64 Z_ J54.25 ETE 27.98 ZA(: 121.98 ET(: 155,86 CLP -31 .BR
PLANETOCENTRIC CONIC
(:3 !!,?Zl VHt. 3,424 OLA 23,2I RAL 24,10 RAO 6567,4 VI[L 1|,557 PTH 2,01VHP 4,544 0PA _6,05 RAP 27,24 ECC 1.1929
LNO_ A2'NTH LN(:H TIHr. L-I T_Nr. IN| L_T |NJ _ ZNJ RT A_(: IN| A2"NTH IN| TIME PO (:ST TIM JNJ _'LAT IN| 2 LON_
90.00 5 32 52 2919.61 -28.28 g0.57 244.69 88,45 4 21 1_ _319.6 -28.20 81,90
gO.DO _ 5I 1_ _J)i3.35 o9.08 15_.85 259.57 63.O6 25 .36 26 35J5.3 -12.62 148.96
IO0.O0 _ 1I 48 7599.58 -29.89 67.O4 244,7I _0,58 5 55 7 1999,6 -29.49 58.26
!DO.OO 23 34 38 3708.59 -7.6_ I40.04 238.8I 61.02 24 3£ 27 3108,6 -11.47 J33.3_
I!0.00 6 56 17 Z'_F_.6? -35.75 41,96 _44.45 93.88 7 34 IO 1672.7 -32.55 32,9Z
IIO.DO 0 IO 34 _d_8._7 -4.57 130.42 256.T9 56.06 I 10 42 _O08.3 -8.80 !24.!3
DIFFERENTIAL CCRRE(:TIONS NID-(:OUA_ [_CUT|_I_I ACCURA(:Y ORBIT O[TERNINATION A(:(:URACY
TOE -.5861 TRA°I.0847 T(:5 .9143 _ .J749 .%T _.4 t_R 915.2 .%3 712.4 ST 1146.1SR 550.0 55 1565.5
-,30_M RRA -.3575 R(:3 .6400 FAU .0_ RRT .9511 _ -._J_'/'? RTI r -.9574 (:RT .9797 CR5 ,9918 C$T .9972
rOE 2.1209 FRA 3.2668 r(:5-6.4j69 8sP P3_? _ 2468.4 R23 -,2098 213 -.9669 LS_ 20i2.3 NSA 106.Z SSA IZ.8
80E .6629 _A 1.I359 _4:3 1,1161FSP °2176 .%1 _454,2 .%Z 263.9 THA 21,05 ELI 1267,4 EL2 99.7 ALF 25.35
656
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH OAT[ gE t- 20 1_8 FL|GHT TIN[ 142.00 ARRIVAL DATE HAY 11 1969
HELIOCENTRIC CONIC
RL I47.J8 LAL .OO
RIP 108.§7 LAP .36
RE 61.981 &L 9.69
PLAN[ TOCENTR IC CONIC
C3 JJ.034 _ 3.322
LNCH AZMTH LNCH TIN[
90,00 4 ? 57
gO.O0 ZZ I 31
JO0.OO 5 43 0
100.00 23 9 9
110.0(3 7 20 21
IJO.O0 13 48 17
OISTANC[ 375.575
LOt. 88.18 VL 27.559 GAL 3.59 AZL 88.84 H(J_ J62._1 5t44 I27.12 ECC .|68_ IN( J.|639 V! 30.271
LOP 250.39 VP 37.4Z8 O4P -4.85 AZP 91.11 TAL 16Z.80 TAP 325.01 RCA 105.74 APO 148.51 V2 34.906
OP 19.73 ZAL 58.J5 ZAP 39.56 ET$ 336.96 7AE 152.77 ET£ 35.96 74( JEO.2J ETC J 51.96 (LP -35.02
OLk 20.7J RAL 24.82 R_O 6567.4 _EL J1.507 PT_ 2.D0 V_P 4._?00P_ 29.38 RAP _5.58 £(( J.1816
L-| TIN[ JNJ L4T INJ LCNG INJ RT AS_ INJ AZt4TH INJ T|N_ PO CST TIM |NJ 2 LAT INJ 2 LONG
2790,05 -2_.15 BJ,JO 243,55 93,J7 4 54 27 2190,J -27,42 72,51
4017.82 -5.81 J61.79 238.50 62.24 23 8 29 3417.8 -9.48 155.03
2483.55 -_J.50 58.44 _43.44 95.09 $ _4 23 1883.6 -28.48 49.78
3799.55 -4.63 |45.10 237.85 6(3.44 14 12 28 3199.6 -8.53 138.48
2J78.95 -31.B5 34°?9 _42._ J00.03 T 56 40 1579,0 -3J.J2 25,99
_76.9_ -1.75 134.01 236.06 55.86 24 49 33 3076.9 -6.22 127.77
CRAIT DETERMINATION ACCURACY
ST 1048.6 SR 610.9 SS 1509.6
CRT .9856 CR$ .9943 C$T .9979
LSA 1934.7 MSk 91.6 SS, 12.9
ILl 1210.3 [I.2 89.4 kLr 30,05
01FF[RENTIAL CORRECTIONS
TO[ -.5106 TRA-I.O_2 TC3 .99_5 _ .1961
RO( -.3295 1_4 -.4340 RC3 .9047 FAU .09425
FDE 2.0206 FRA 3.53(_ FC3-7.3950 B_iP 8763
,6055 _A I.II61 _3 1.3430 F3P -242|
NI0-(,O.MSI[ [XECUTZON ACCURACY
S_T 21_r'_.2 _ J147.6 SC-3 766._
RRT .9573 _ -.9942 RTr -.95_4
_d_ 2474,4 R23 -._019 RI3 -.9737
_k;| 2456,6 _ L_.2 THA 27.04
_LUNO,I OAT[ OEC 20 I_ FLZGHT TIN[ }44.00 ARRIVAL OAT[ MAY 13 1969
_LIOC[NTRIC C_NIC
RL 147.18 L_L .00
RP 108.60 L_P .17
RC 64.032 OL 5.69
PLAN[ TC([NTRI C .CCN_C
C3 10.417 V_ 3.L:_8
LNIOI AZNTH L.N_H TIN[
go.O0 4 _3 _8
90.00 21 25 39
iO0.O0 6 24
JO0.O0 _2 37 21
1JO.O0 ? 54
llO._O 23 24 11
0ISTkNCE MZ.I03
LOt. 88.18 VL Z7.59_ GAL 3._ AZL 89.3_ HC_ 185.39 _44 127.]8 ICE .16541 INC .6656
LOP 253._7 VP 37.446 GAP °4.35 AZP g0.64 T_. 1_._3 TAP 3_.37 _A 106.31APO 148.45
OP 24.79 ZAL 58.0_ ZAP 44.58 ETS 334.82 ZN[ 150.10 ETE 45.28 Z_C 117.44 [TC 149.75
OLA 16.89 RAL 26.09 RAO 6567.4 V_L 11.481PTH Z.00 VHP 4.267 OPA 33.90 R_P 22.91 [CC 1.1714
L-I T|I4_ INJ LAT INJ _ INJ RT ASC INJ AZNTN INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LON0
1615.03 -26.95 6_.|8 14_.48 99.01 _ 37 43 _0_5.0 -25.43 60.85
415e._0 -1.Z7 |_._ 238.03 6|.71 _ _ 58 3559.4 -5.04 163.O7
2331.65 -_8.07 47.38 _4_._7 100.73 7 3 48 1731.6 -26.30 39.03
39_8.01 -.28 152.16 237.48 60.11 23 42 49 3328.0 -A.26 145.63
_05|.61 -30.94 25.33 _4|,50 105,31 8 28 38 |451.6 -28.53 16.98
37_0.81 _.L_ |39.43 _35._ 55.B8 24 27 21 3180.6 -2.27 133.23
ORBIT D_T£_IN_TION ACCURACY
ST 10i9.3 SR 712.2 SS 1470.0
(RT .994J CRS .9964 (ST .9995
LSA H)24.2 MSA 64,3 SSA 17.0
ELl J24J.9 ELF 63.7 ALF 34.89
DIFFERI_NTIAL _CTIoq.q
TO( -.4759 TRAo|.O_42 T(3 .8348 _ .Z046
RO( -.354_ RR4 -.5971 RC3 J ,Z086 F4U .09379
FOE 1.8894 FRA 3.J644 FC3-7.7947 BSP 7948
BI_ .5935 BRA |.18_ BC3 J.4689 F_P -23_0
MZO-_S_ E_CUTION A(.CURAO'
3C,T _148.3 _ J494.1 SG3 810.3
I_T ._5_ RRF -.9976 RIT -.95J4
_16.7 i_ -._045 RJ3 -.9764




.LAUNO4 0ATE OEC 20 1_68 FL|GHT TIN[ |AA.O0 ARRIVAL CAT[ NAY 15 1969
HI[LIO(ENTRIC CONIC 0ISTAN_[ 388._02
R1. 147.18 LgL .00 LOL 88.18 VL 27.652 G_L 3._0 AZL 90.10 H(A 168.56 SNA 127.61 £CC .16294 INC .097Z Vl ]0.27|
RP 108.64 LAP -.02 LOP 2_6.74 VP 37.4_I GAP -5._£ AZP B9.90 TAL 1_5.15 TAP 331.72 RCA 10£.82 APO 148.40 V7 ]4.883
RC H.I}I GL -.00 GP 3Z.04 ZAL 58.17 ZAP 50.76 [T$ 5_2.|9 ZA[ ]45,15 IT[ 5_.3_ ZAC 11_.17 [TC 147.2£ (LP -41.74
PLAM[TOCENTR|C CONIC
C3 9.974 VHL ].158 0kA 10.64 RAL 28.25 RAO 6567.4 V[L 11.46| PTH |.99 WAP 4.295 0PA 40.24 RAP 18.49 ECC 1.1642
LNCH AZMTH LI_H Tit4[ L-I TII_ _NJ LAT |NJ _ |NJ RT AS( _NJ A_,(TH _NJ T_M_ PC) CSY TIM _NJ 2 LAT IN| _ LONG
go.O0 5 57 59 23_.0_ -23.56 53.45 241.85 10_.18 6 37 57 179B.1 -21.1l 45.63
90.00 ZO 38 50 43_N_.97 5.47 181.45 2_.B9 62.17 21 51 30 5769.0 1.T0 174.78
I00.00 7 24 37 2118.60 -24.48 32.59 241.54 107.71 ? 59 56 ISIB.S -21.83 24.80
1OO.OO 71 54 55 4123._ 6.3I 162.93 238.42 60.72 23 3 _6 5525.? 2._6 156.37
110.OO 8 44 54 IB67.37 -26.9_ 12.54 140.57 111.91 9 16 2 1267.4 -23.70 4.85
||O.OO _ 51 5 3947.65 8.53 J4B.L_ 237.07 5_.77 23 5£ 55 3347.6 4.10 141.94
OIFFERENTIAL _CTION_ N|D-CCUR_ [_CUT_ON ACCURACY CR_IT 0[TERNINATION ACCURACY
TO( -.3739 TRA -._J_5 T(3 .8403 BAU .2543 _T 1_J.| S_R 196_.B S(.3 799.4 ST 864._ SR ?64.2 SS 1257.2
-.3377 RRA -.BL_29 RC3 1.7112 FAU .09352 RRT .9515 _ -.9991RTT -.9501 CRT .9_J3 CRS ,9972 CST .9985
_OE .503_ 6RA 1.2694 _:3 1.9073 FSP -24_O ST,I Z754.? SG2 434.5 THA 44.72 ELI 1155.5 £L2 21.3 ALr 41.48
LAUNCH OATE O[C 20 1968 FLIGHT TIN[ 14B.00 4R_RIVAL CATE NAY 17 1969
H[LIO(ENTRIC OONIC 01STAN(E 395.076
RL J4?.IB I.._L ,DO LOL BS,JB VL ZT,_J OAk _,J3 AZL 9J,45 _ 17J,73 .T_44 J27,B1 [EC ,|60_0 IN( 1,4477 Vl _O.271
RP 108.67 LAP -.21 _ 259.91 VP 37.473 GAP -3._ AZP 8_.57 TAL 16_.29 TAP 335.02 RCA 107.26 AF_ 148.37 V2 34.873
RC 68.274 GL -|2.62 OP 42.79 Z_4. _9._1 ZAP _I$.74 E75 _.J6 ZA_ 1_N_.31 IT[ 64.77 ZA( |06._O [TC 144._ CLP -45,0J
PLAN_TC_[NTRIC C_NIC
C3 10,226 VHL 3.19_ DLA -.4_ R/M. 3_.05 _ _5_7,4 V_L i1.472 PI"H 1._ _4P 4.629 _PA 49,_9 RAP 10.50 [CC 1.1683
LNCH 42'NTH LN_-I TIME L-I TIME INJ LAT INJ I._ |NJ RT AS( INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
go.O0 7 37 56 _5_,57 -15.3_ 31.46 243.4B 114.10 _ 12 8 1452.4 -11.95 24.42
90.00 |9 29 13 4724.62 16,|1 _O_.13 243._1 (H_.39 20 47 58 4124.6 12.78 195.03
100.(30 B 39 4 1790.67 -16.15 11.83 243.09 115.50 9 Z8 55 1190.7 -12.58 4.85
IOO,OO 20 50 46 4461._H_ 16.93 182._3 _43.23 64.99 22 5 8 _61.6 13.42 175.36
llO.OO 10 6 49 157B.57 -JB.3_ 354.55 _Al.gO IJ9.37 10 33 B 978.6 -14.27 347.77
110.00 El 59 3(] 4246.42 19.11 164.g0 242.0_ _1.IJ 23 |O 17 _46.4 15.11 158.06
OIFF[RENTIAL _CTIOMS M|D-r_3UR_I_ [_CUTIOkl ACCURA(_ CIRI_IT OET[AMII_L4TION ACCL_ACY
TOE -.2787 TRA -.93Og TC3 .?0(8 _ .Ya33 3_T 179_.9 SG_ L_4.0 $G5 695.8 ST 707.1 SR 772.6 SS 917.1
RO( -.2334 RRA-J.ZO_3 RC3 2.1338 F_U .0804_ RRT .9447 _ -._7 RIT -.9434 CRT .9771 ORS .9976 CST .9603
FO( ,616_ FRA 3.?Z_10 FC3-$.8|_| _ 10032 _ 318|,4 _ -,107_ R13 -.9_39 LSA 1_182.9 MSA 159,4 SSA 4,7
_OE .3635 _A 1.5235 _(.3 2._429 F_P -2132 3_| 3143.0 _;2 4_'_,7 THA 56.13 ILl 1041.3 EL2 |11,$ ALF 47.60
657
JPL TM 33-99 EARTH--VENUS TRAJECTORIES <VOL 4, 1968-69J
LAUN(H OAT[ 0[( 20 19_8 IrLZ_,'IT TIME 150.00
I'lL I(X:ENTRI C CONIC
RL 147.18 LAL .00
RP 108.70 LAP -.40
RC ?0.456 ¢t. -34.26
PLAMETOCENTRXC CONIC
C3 14._O VHL 3.808
LN(J,'_ AZNTH LNCH TIME
90.00 I 1 3 44
90.OO i7 0 14
I00.00 12 ii 2
I00.00 18 35 37
110.00 12 49 32
110.00 20 1] 36





27.687 GAL 3.07 A2'L 94.45 HOL I74,89 ,_4A 127.99 ECC .1589B INC 4.4459 Vl 50.271
37.482 GAP -2.94 AZP 85.5? TAL 163.38 TAP 338.27 RCA 107.64 APO 148.34 V2 54.862
65.06 ZAP 6<3.29 ETS 325.82 ZAE 121.32 ETE 71.55 ZAC 96.74 ETC 142.19 CLP -46.70
0LA -L_0,96 RAL 39,17 RkO 6567,6 VEL 11,657 Pill 2,05 VHP 5.929 OPA 62.10 RAP 352.31 ECC 1.2386
L-| TIME INJ i.AT INJ _ JNJ RT A_ INJ AZNTH INJ T|I4E PO CST TIN INJ 2 LAT INJ 2 LONG
1421.L:_'Z 4.30 355,50 256.47 118.02 II 27 26 821.2 8.01 348.79
5503.46 28.31 255.12 262.51 89.36 18 31 57 4903.5 27,92 246.48
1204.06 2._J 338.1_ 255.75 119.76 IZ 3t 6 604.1 6.93 332.24
5195.85 29.80 232.45 _2.47 87.55 20 2 13 4595.8 29.14 223.?0
1083.37 -.18 327,_ 253.77 124.18 13 7 35 483.4 4.31 321.48
4/_89.30 33.52 Z138.80 262.10 82,89 21 35 6 4269.3 32.18 199.83
OlFFE@NTIAL CORRECTIONS NIO-COURS£ EX[CUTIOq ACCURACY ORBIT DETERNINATIC_ ACCURACY
TOE -.2188 TRA -.9578 TO3 ._985 B_UJ ._36 _T l_mO7;O _ 3449.5 S(,j 444.9 ST 568.2 SR 949.4 SS 731.6
/_C ,1309 RRA-1,9190 RC3 I ,99J09 tlP.J ,04889 RRT ,93L_ _ -,_399 RTI r -,9330 CRT ,6768 CRS ,9998 CST ,6639
FOE -.21_0 FRA 2.8757 r(3-2.9189 8SP 119"/'0 _ 3805.5 _3 -.0¢_04 R13 -.998! LSA 1265.1 NSA 398.7 SSA .9
• 2549 BRA 2,|448 8C3 2.0_04 F,_ ° -I_P:J5 _| 37U,| _ 53_.4 'rHA 66.02 ELI J0_.2 El,.2 382.5 ALF 64.20
LAt,W..H DATE OI_C 20 19C_ FL|Cd,4T T|NIE |_2.00 ARRIVAL DATE
HELIO_ENTR]'C F..._NIC OZST,MklK_E 407.8"_
RL 147.18 LAL .130 LOt. 88.18 VL 27.709 GAL 3.04 A21.. IO6.81 H_ 177.99 _IA 1_8.14 £CC .15733 INCI6.8OBO VI 30.271
RP 108.73 LAP -.58 _ 2_.25 VP 37.490 GAP -Z.SJ ATP 73,_D TAL 163._ TAP 341.37 RCA 107.95 APO 148.33 V2 34.8§3
R( 72.672 GL -62.85 GP /i1,91 2AL 79.8| ZAP 8"Z.O'Z rTS _Z,?| ZA4E 9_,L_ ETE 53,76 ZAC 83.78 ETC 121.51 CLP -9.75
PLAN_ TOCIrNTRIC CONIC
C3 80.875 vI.K. 8.9<)3 DLA -48.?O RAL 49,79 RAO 6_).6 M[L 14.221 PTH 2.59 W4P 1_,028 OPA 7_,89 RAP 287.77
LNO'f A214TH LNO4 TZNIE L-| TIN_ INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ T|NE PO (:ST TIN INJ 2 LAT
48.56 |O 37 57 19_3,O4 16.12 ,4_,2l 305.0_ I_R_.61 II 11 0 1_3.O 21.85
131.44 18 _O 43 fl776:_5 16.14 L_F_.IM _05,08 I_.61 20 27 0 5176.9 21 .B6
48.56 IO 37 57 19_3.O4 J6.12 48.ZI 303.0_ 136.61 Jl 11 O 1383.0 21,85
131.44 18 50 43 _776.95 16.14 L_8.1S4 30S.08 136.61 20 27 0 5176.9 71.86
48.56 lO 37 5? 1_3.04 16.1Z 48.21 _05.0_ l_.61 II 11 0 1.'_J3.0 21.85
131.44 18 50 43 5776.9_ 16.14 _68.84 305,08 13_,61 20 27 0 5176,9 El .86
DIFF[RIENT|AL CORR[CTICI_ M|O-(.OUi_J_ ¢'X[CUT|CIN ACCURACY
TOE -.0_0_ TRA-2.8_B3 TC3 .0201 B_4J .1453 SGT _/'30.7 _ 3466.8 &;3 138.5
ROE 1.3336 RRA-3.4727 RC3 .I_S F,_U ._Xi343 RRT .9¢R57 _ -._P_59 RTF -.965_
FDE -.4041 FRA 1.6378 Irc3 -.03_7 i_P IL_35 _ 4413,1 RZ3 -.0079 R13 -.9999











ST 819.2 SR 1316.6 SS 607._
CRT .7535 CR$ .9792 CST .8711
LSA I594.4 NSA 481.4 55A .5
ELI 1474.2 ELg 481.1 *LF 61.58
LAUNCH 0ATE 0EC 20 1968 FLIGHT TIN[ 154.00 ARRIVAL DATE HAY 23 1969
H[LIO(ENTRIC C(_IC DISTANCE 414.629
RL 147.|8 LAL .00 LOL 88.18 VL 27.726 GAL 2.94 AZL 58.34 I.KTA 181.46 _A 128.27 ECC .15589 INC3I .6556 Vl _0.271
RP i08.76 LAP -.77 LOP 269.42 VP 37.495 GAP -1.98 AlP I21,65 TAL 163.73 TAP 345.19 RC4 108.27 APO 146.26 v2 34.644
RC 74.9i9 GL 64.68 GP -82.4_ 7AL 84,49 2AP _5.35 ET$ 149.94 ZAE 84,24 ETE 39.52 ZAC 108.35 ETC 335.60 CLP 51.98
PL4N[TO(ENTRIC CONIC
C3 258.522 VHL 16.079 DLA 59.57 RAL 325.93 RAD 6571.5 VEL 19.489 PTH 3.|I VHP 17.947 OPA -59.68 RAP 108.46 ECC 5.2546
LNO.I A?MTH LNCH TD4[ L-I TII4_ INJ LAT INJ LONG INJ RT ASC |NJ A2'NTH INJ TII4[ PO CST T|N |NJ 2 LAT INJ 2 LONG
35.12 16 22 30 4923.66 -6.2? 236.73 232.25 _0.63 17 44 34 4323.7 -13.1] 2]2.98
144.88 I 57 9 3260.35 -6.26 100.59 23_.23 30.63 2 51 30 2660.3 -13.12 96.83
35,12 16 22 30 4923.66 -6.27 2_6.73 232.25 30.63 11 44 34 4323.7 -13.13 232.98
144.P8 1 57 9 3260.35 -6.26 100.59 232.23 30.63 2 5I 30 2660.5 -I3.12 96.83
35.12 16 22 30 4923.66 -6.27 2_.73 232.25 _0.63 I? 44 54 4323.7 -13.13 252.98
144.58 I 57 9 32_._5 -6.26 100.S$ 232.23 30.63 2 51 30 2660.3 -13.12 _6._3
DIFFERENTIAL CCRRECTIC_S NID-CCUR,e_ EXECUTICN ACCURACY ORBIT DETERN|NAT!ON ACCURACY
T0[-6.5686 TRA 1.5756 TC3 -.1629 BAU ._1_3 SGT 2642.4 SGR _91.4 SG3 101.0 ST 2364.3 SR _643.2 $S 1746.4
R0-10.2216 RRA ,3304 RC3 -.1718 FIU.-,OIS_6 RRT .9_02 RRF -.9674 R1T -.9765 ERT .9926 CRS .9988 CST .9973
g0[ 3.153I FRA -.3630 FC3 .O615 _SP 9786 _ 4539.7 _3 .0342 R13 -,9994 LSA 4674,7 NSA 24_,? 55A ,5
_[12.I502 8RA 1.609_ BC3 .2368 FSP -_ SG| 4468,4 SG2 801.5 THA 55.06 ELI 4336.3 EL2 24I .8 ALF 57.10
LAUNCH OATE DEC 2'O 1968 FLIGHT TIME 156,O0 ARRIVAL _ATE MAY 25 1969
H_LIO(ENTRIC C.C_IC
_- 147.18 LAL .00
RP 108.78 LAP -,95
RC 77.194 GL 58.72
PLANET_ENTR_C CONIC
C3 46,493 VHL 6,819
LNO'_ A2'MTH LN(J.4 TIME
34.28 17 28 l0
145.72 3 ? 4
34.28 17 28 1O
145.72 3 7 4
34.28 17 28 10
145.72 3 ? 4
OISTM¢CE 420.888
LOt. 68.18 VL 27.743 GAL 2.94 A2'I. 77.86 H(A 184.f1 ,9,1A 128.37 ECC .15503 INC12.1423 Vl 30.271
LOP 272.59 VP 37,498 GAP -1.59 A2'P 10*Z,10 TAL 163,60 TAP 346.|1 RCA 108.47 APO 148.27 V2 34.835
GP -66.53 2'AL 76,89 ?AP 79,|I ETS 32,91 ZAE 111.60 ETE 287,76 ZAC 116.73 ETC 214.56 CLP -61,66
DLA 60.27 RAL 342.93 RAD 6568.7 VEL 12.9_6 PTH 2.36 VHP 6.264 DPA -50,25 RAP 63.19 ECC 1.7652
L-I TIME INJ LAT [NJ LONG |NJ RT A_ |NJ A2'NTH INJ T|N_ PO CST TIM INJ _ LAT INJ 2 LONG
4551.84 -26.41 Z"_5.9_ 7_6.46 33.62 18 44 32 3981 .B -32.98 221.06
2910,6_ -_6.40 88.75 2_6.44 33.62 3 55 34 2310.7 -32,97 83.90
4581.84 -_6.41 L_ZS,9'Z R_6.46 33.62 18 44 32 _98I .6 -32.98 221 .O6
2910.69 -_.40 88.75 _36.44 33.62 3 55 34 2310.7 -32.97 83.90
4581.64 -_6,41 L_5._'Z _6,46 33.62 18 44 32 3981 .B -32,98 221.06
2910.69 -26.40 88.75 2_.44 33.62 3 55 34 2310.7 -32.97 83.90
MIO-(OJR'3E E_CUTICN ACCURAC_ ORBIT DETERNINATION ACCURAC_
SC,T 1i43.O _ 4121.2 _I_3 397.5 ST 988.5 SR 4063.2 SS 2454.7
RRT -.1_465 i_r ._10 R'rF' -.8662 CRT -.9832 CRS -.9999 CST .9655
5(.B 4276.8 R_3 .005t R|3 .9996 LSA 4845.8 MSJ 175.3 $S4 1.5
S(,J 4235.6 SG2 59g.2 THA 103.48 ELI 4178.0 EL2 175.2 ALF 103,48
OIFFERI_NTIkL CORRECTICN_
T02-1.1568 TRA -.3526 TO3 .0473 B,QJ .3155
ROE 4.8354 _A -.0067 Re3 -.5054 FAU .032_5
roe 5.3804 FRA .1051FC3 -,6116 BSP 13855
_£ 4.9719 _A .3529 BC3 ,5076 FSP -1343
658
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH 0ATE 0E( ZO |9_8 FL|Cd'fT TII4_ 158.00 ARRIVAL CATE MAY 27 1969
_ELIC_£NTRIC CONIC 0ISTANCE 427.Z_
RL J47.|B LAL .aO LOL 88.JB VL 27.755 GAL 2.94 AZL 8|.52 t6_A I87.66 5NA |Z8.46 ECC .|5429 IN_ 8.4824 V] 30.27|
RP 108.81 LAP -| .13 LOP 275.75 VP 37.500 GAP -I.]7 AZP 98.41 TAL 163.53 TAP 351 .i9 RCA 108.64 APO 148.28 V2 34,827
RC 79,493 GL 5J,55 GP -SJ,BB ZAL 72,78 ZAP 77,9(3 ETS J9,55 ZAE J26,BJ ET[ 278,28 7A( J39,65 [TC J99,20 (LP -70,J5
PLANE TOCENTRI ( CON|C
C3 27.250 VHL 5.22] OLA 56.02 RAt. 354.24 RAO 6568.1 VEL 12.192 PTH 2.J9 VHP 4.324 DPA -39.48 RAP 48.60 ECC ! .4486
LN(._ AZMTH LNCH TII_ L o ] T[_ IN| LAT |NJ _ IN| RT A,_( IN| k21,1TH [NJ T|M_ _0 CST TIN ]NJ 2 LAT IN| 2 LONG
38.41 IB 26 46 4421.28 -32.18 Z14.59 239.16 41.33 19 40 27 _82].3 -38.02 208.3J
!40.59 3 38 43 =°802.55 -32.17 83.96 239.I4 41.32 4 25 26 2_04°.6 -38.00 ?7.68
39.41 18 Z6 46 4421.28 -32.18 214.59 239.16 41.33 !9 40 27 3821.3 -38.02 208.31
140.59 3 38 43 2802.55 -32.J7 83.96 239.I4 4J.32 4 25 26 2202.6 -38.00 77.68
39.41 18 26 46 4421.28 -32.18 Z14.59 239.16 41.33 19 40 27 582l ,3 -_.02 208.31
140.59 ) 38 43 2802.55 -32.17 83.96 239.J4 41.32 4 25 26 2202.6 -38.00 77.68
OIFFER[NTIAL _CTIOI_ N|0-COU_._d[ EXECUTION ACCURACY ORBIT 0ETERNIN4TION ACCURACY'
TOE -,|385 TRA -.3376 TC3 -.07|2 B_UJ .3445 gGT 684.2 SGR 3724.6 _G3 789.0 ST 250.4 ,T_ 3507.2 SS 3169.!
ROE 3.J88J RRA .415I RE3 -.9425 FAU .07800 _T -._ _ ,8983 RTR -.4|69 CRT -.6611 CR5 -.9999 CST .6693
FOE 7.7051 IrRA I.|613 F(3-2.4771 6SP 1|784 8Ge 3786.9 R23 .0149 RJ3 .999_ LSA 4729.8 MSk 188.7 SS4 2.2
80£ 3.191l 8RA .535I BE3 .9452 IrSP -2536 SGI _7_4.5 SG2 627.8 THA 94.24 ELI ]Sll.I EL2 187.6 4LF 92.7l
LAUNO4 DATE DEC L_O 19(=_ FLIGHT TINE IGO.O0 ARRIVAL DATE MAY Z9 !969
H[L I_NTRI C CONIC
RL |47.Jg LAL .D0
RP |08.83 LAP -I._O
RC 61.813 GL 48.78
PLANE TOCENTR |( CON|C
C3 21.Z04 VHL 4.605
LNO'_ A21_T/'/ LN_ TZNE
43.58 :9 2 7
!38.4Z 3 50 7
43.58 19 2 7
136.4Z 3 50 7
43.58 |9 Z 7
I_.42 3 50 7
OIST/u_E 433.563
LOL B_.JB VL 27.763 G_L 2.94 AZL 83,03 /'_ J90.82 5NA J28.52 ECC .J5377 IN( 6,9513 VJ 30.ZTJ
LOP 278.9_ VP 37.500 GAP -.77 AZP 96.83 TAL ]63.43 TAP 354.25 RCk !08.76 4PO 148.29 V2 34.820
GP -42.09 Z/u_ 70.35 ZAP 79.97 ETS J_.O'Z ZAE I_.93 ETE 271.49 74( Jl9.52 £T( 190.35 CLP -76.4_
OLA 52.63 RAL .lO RIO 6561.9 VEL |J.94I PTH Z.I2 VHP 3.603 0P_ -31.97
L-I T]lV_ XNJ LAT ZNJ _ ]NJ RT ASC ZNJ A27,1TH |NJ TIN_ PO CST T_N
4334.00 -33.6! 20_.54 2_J.61 46,78 213 i4 2! 3734.0
2766.77 -33._ 81,70 239._9 46.78 4 ];6 14 _I66.8
4334.00 o33.61 _.54 _J.6| 46.78 213 14 2| 3734.0
2766.77 -33.(O 8J.?0 239.59 46.78 4 36 14 2166.8
4334.O0 -33.61 _0_.54 239.6_ 46.78 _ |4 2| 37_4_0
276_.77 -33,_ 8|,70 _.39 46,78 4 36 |4 2166.8
_lrFER1ENTIAL CO;fR[CT;OdS
TOE .2709 TRA -.2431 TC3 -.2726 BAU .3_1_9
RIX 2.3323 R'RA .Silo RC3-1.I_D9 FNJ .J1638
rOE 9.0_qO! FRA 2.ZO27 F(3-4.7_J7 B_P JO285
2.3480 BRA .5659 _3 1.1332 F_ -3597
RAP 40.42 [CO 1.3490








ST 368.8 ,T_ 29!9.l SS 3527.5
CRT .8651CRS -.9999 CST -.859J
LSA 4589.6 NSA 188.7 SSA 2.8
ELl 2936.6 EL2 183.9 4LF 83.74
N]O-(._URSE EXECUTION ACCURACY
SGT 65|.9 8_R 3253.3 ,%3 I|13.4
RRT ,337_ _r .9992 RTF .3!42
S(_ _3|B.0 R_3 .0372 RI3 .9_88
S_| 3_61.o s_z 612.3 T.A 85.9e
LAUNCH 0ATE 0[C 20 1968
HELIC(ENTRIC CONIC
RL J47.J8 LAL ,00
RP 108,85 LAP ol.47
RE 84.]53 GL 43,47
PLANE TOCENTRIC CONIC
C3 !8.389 VHL 4.288
LNCH ATMTH LN_H T_H[
46.71 19 25 Z
J33.29 3 54 40
46.71 ]9 _6
]33.29 3 54 40
46.7l !9 26 2
133.29 3 54 40
FLIGHT TIME J62.00 _RRIVAL CATE H_Y 31 1959
OISTANCE 439.91!
LOL 8_.18 VL 77.77| G_L 2.96 AZL B3.89 _A 193.98 5MA 1_8.57 ECC .!5348
LOP 282.08 VP 37.499 GAP -.36 A?P 95.93 TAL 153.29 TAP 357.27 RE4 108.84
GP -35.18 ZAL 68.71 Z4P 83.77 ET5 6.7874E 143.74 ETE 263.50 74E 117.92
CLA 50.15 RAL 3.67 RA0 6567.7 VEL 11.822 PTH ?.09 VHP 3,257 DPA -26.84
L-I TINE INJ LAT IN| LONG IN| RT AS(, fNJ 4?NTH _NJ TII4_. P_ CST rIH
4277.91 -33.8l 200.87 239.69 50.46 20 37 20 3677.9
2755.22 -33.80 80.70 239,68 50.46 4 40 35 2J55,2
4277.9! -33.81 200.87 239.69 50.46 20 37 20 3677.9
2755._._ -33.80 80.70 239.68 50.46 4 40 35 2155.2
4277.91 -33.81 200.87 239.69 50.46 _1 37 20 3677.9
2755.22 -33.80 80.70 239.68 50.46 4 40 35 215_-2
IN( 6.1068 Vl 30.271
APO 148.30 v2 34.813
ETC 184.27 CLP -_2.37
RAP 34.54 ECC 1.3025








T_E .3613 TRA -.IZg] TC3 -.5295 BAU .3087
RCE 1.8248 RR4 .5230 RC3-!.|_6 FAU .14342
FDE 9.7280 FRA 3.0978 FC3-6.752| 8SP 9(304
_OE J,9092 BRA .5387 _C3 1,2357 FSP -434]
NIO-COOR._. EXECUTION ACCURA(v
SGT 917.2 _ 2843.8 SG3 1350.2
RRT .7385 _ .9989 RTF .7423
.S_ 2988.I 1_3 .0739 RI3 .9964
•%1 2931.3 SG2 579.8 THA 75.68
FLIGHT TINE 164.00LALINCH DATE OEC ZO !_
PIELICCENTRIC CONIC
RL I47.18 LAL .00
RP 108.87 LAP -1.64
RC 86.508 GL 41.03
PLAN_TOCENTR_C CONIC
C3 16.816 VHL 4.!01
0ISTANCE 446.2|9
LOL 88.18 YL 27.776 GAL 2.99 AZL. 84.43 HCA
LOP 285.24 VP 37.497 GAP ,03 A2'P 95.32 TAL
GP -30.04 ZAL 67,46 Z_P 68,46 ETS 2.95 ZAE
OLA 48.29 RAL 6.16 RAO 6567.7 VEL 11.756 PTH
ORBIT OETERNINATfON ACCURACY
ST 754.5 SR 24(:.0.2 SS 3698.1
CRT .9712 ER5 -.9999 CST -.9676
LSA 4501.4 HSA !87.2 55A 3.4
ELI 2567.5 EL2 172.3 ALF 73.34
4R_VAL 04TE JUN Z ]969
197.14 SMA J28._ ECC .15340 INC 5.5694 v! 30.271
|63.10 TAP .24 RCA 108.87 APO |48.33 v2 34.807
!48.12 ETE 253.85 ZAC !!5.65 ETC !79.93 CLP -88.22
2.07 VHP 3.072 OPA -23.26 RAP 29.77 ECC 1.2757
LNCH AZHTH LNCH TIME L-I TIN[ IN| LJkT
49.10 19 43 53 4238.|8 -33.62
130.90 3 56 44 2753.46 -33.C_0
49.10 I9 43 53 4_.J8 "33.62
130.90 3 36 44 2753.46 -33,60
49.J0 19 43 53 42_:J8 -33.r_.
130.90 3 56 44 2753.46 -33.r_
DIFFERENTIAL CORRI[CTION5
TOE .80_ TR4 -.004_ T(3 -,8187 BAU .]063
R_E 1.4810 RRA .4995 RC3-!.0890 FAU .16220
rOE 9.9565 FRA 3.78!6 FC3-8.3505 B.SP 8269
BDE ].6855 _RA .4995 _C] 1.36_4 FSP -4879
IN| L.CNG IN| RT _5( IN| AZNTH IN| TIME
IN.T| 239.84 53.03 20 54 31
80.34 239.83 53.02 4 42 37
196.71 E39.84 55.03 20 54 31
_.34 _39.83 53.02 4 42 37
|9_.?l 23Q.84 53.03 20 54 3|
_0,_4 2_P),83 53.02 4 42 37
MID-COURSE EXECUTION ACCURACY
SGT |3|_J _,R _48_.9 _3 1505.2
RRT .8961 _ ,9983 RIT .8841
S(,B _|0.9 RL*3 .1168 RJ3 .9917
5G! 2761.6 SG2 524._ THA 63.67








5T 1127.4 SR 2093.2 $5 3?46.4
CRT .9883 CR5 -.9998 CST -.9852
LSA 4433.3 H5A 185.1 554 4.0
EL| 2372.7 EL2 151.9 4LF 6J.85
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69_
LAUNCH DAT£ 0E¢ ZD 1968
PEL IOEENTRIC CONIC
RL |47.|8 LAL .0(]
RP ID8.69 LAP -| ,gO
RE BB.877 GL 39,12
PLAME TC_ENTRI( CONIC
C3 1_.849 VHL 3,g_l
LNC_ AZNTH INCH TIE
50.98 19 58 I|
129.O2 5 57 58
50.98 19 58 I1
129,O2 5 57 58
50,98 I9 58 Jl
IZ9.D2 5 57 58
FLIGHT TIE |66,00 ARRIVAL CATE JUN 4 1969
DISTANCE 452,509
LCL 88.18 VL 27,778 GAL 3.05 AZL 84.80 HCA
LOP 288.4! YP 57.495 GAP .42 AZP 94.87 TAL
GP -Z6,05 ZAL 66.42 ZAP 95.55 ITS ,09 ZA_
200,30 S#IA |28.6! ECC .J5353 ]NC 5.]955 v] 30.271
J62,87 TAP 3.17 RCA I08.87 APO ]48.36 VZ 34.802
150.52 ET[ 243.05 ZA( 1|3.15 ET( 176,74 CLP -93,95
OLA 46.85 RAL B,l| RA0 6567,6 VI[L 11,715 PTH 2.06 VHP 2.976 OPA -20.66 RAP 25.66 ECC ].Z608
L-| TIN[ IN! I.AT |NJ _ IN! RT ASC IN! AZNTH IN! TIN[ PO C$T TIN IN! 2 LAT IN! 2 LONG
4208,41 -55.29 195.55 240.14 54.90 2! 8 20 _08.4 -57.62 I85.70
2756.18 -35.27 80.51 240,|5 54,89 4 45 54 2156,2 -37.6! 72.47
4208.4| -55.29 195.55 240.14 54.90 2| 8 20 3608,4 -57.62 185.70
2756.18 -55.27 B0.5| 24D.15 54.89 4 43 54 2156,2 -57.61 72.47
4208.4| -55.Z9 195,5fl 240.14 54.90 21 8 ZO 3608.4 -57.62 195.70
2756.18 °55.27 80,51 240,15 54.89 4 43 54 2156.2 -57,61 72.47
OIFFERENTIAL CORRECTIONS NIO-CCUR_[ EXECUTICN ACCURACY ORBIT 0ETERNINAT|ON ACCURACY
TOE !,0258 TRA .!_70 TC5-!.!262 BAU ,5!97 _T i747.9 _ 2172.2 5_5 J592.4 ST !478,7 SR 1794.4 55 37]7.6
ROE 1.230| RRA .4619 RC3-1.0045 FAU ,1740! RRT ,_457 _ ,_75 R1T .956! CRT .9941 CRS -,9997 CS_ -.991J
FOE 9.8691 FRA 4.2684 F(5-9,5051BSP 8061 _ 2788,| R25 .1496 RI5 .9865 LSA 4381,0 NSA 183.0 SSA 4.6
8016, !.6017 BRA .4790 8(5 I .5090 FSP °5255 SGI 275|.8 _ 448.5 THA 51.5_ EL! 2321.8 EL2 124.4 ALF 50.54
LAUN_ OATE 0£( 20 1968 FLIGHT Tilde |r_.oo ARRIV#L OAT£ JUN 6 1969
HELIOCENTRIC CONIC 0I$TANCE 458.779
RL I47.lB LAL .00 LOL 88.!8 VL 27.778 GAL 5,09 AZl. 85.08 HCA 205.46 51,4A 128.61ECC .15567 IN(: 4.9189 VJ 30.27;
RP 108.90 LAP -1.96 _ 291.57 VP 37.489 GAP .B| A,?P _M.5! TAL !62o59 TAP 6.05 RCA I08.82 APO 148.40 V2 34.797
R( _1;2_j6 GL 57._I_ GP -2_.78 IN. 65.48 ZAP 98;?7 ET$ 557._ ZAE 151.28 ETE 252.!5 ZA( IJ0.6! ET( J74.55 (LP -99.52
PLAN[TCX_[NTRI( {_NIC
(5 15.228 VHL 5.g02 OLA 45.70 RAL 9.76 RAO 6567,6 V_EL lJ ,688 PTH 2.06 VHP 2.957 0P4 -18.70 RAP 22,07 EC( |.2506
LNCH k214TH LNCH TXN[ L-I TXNE IN! LAT |NJ LONG IN! RT ASC XNJ A214TH IN! TIN[ PC) CST TIN IN! 2 LAT IN! 2 LONG
52.50 _ JO 18 4|85.51 "32.92 |9|.06 240.60 56.51 2l 20 4 5585.5 -57.08 185.14
I27._O 5 59 I 2761.24 -_._O 80.49 240,59 56.29 4 45 5 216!.2 -57.07 7_.56
52.50 20 I0 |8 4|85._1 -_.g_ l_l.0_ 240._0 56,5I 21 _0 4 3585._ -57,08 183.14
127,50 5 59 I 276!.24 -31_._0 _0.49 240.59 56.29 4 45 5 2161.2 -57.07 72.56
52,50 20 !0 IB 4!85.3I -_Z._ 191,O6 240.E0 56.51 21 20 4 3585.3 -57.08 I83.14
127.50 3 59 1 2761.24 -_.90 gO.49 240._9 56.29 4 45 5 2!61.2 -57.07 72.56
0IFFERIENTIAL CORRECTIONS NlO-_ [_ECUTION ACCURACY ORBIT OETERMINkTION ACCt.WACY
TOE J.g239 TR_ .2618 T(5-1.4_5 BAU .3456 _GT 2189._ SGR J897.0 SG5 !626.O ST !BO4.9 SR 1547.8 SS 5640.0
FO£ _,_YrRA 4.5_5 FC-JO._D77 B._P _J4 _ _897,0 R_] .!617 R15 .91_27 LSA 4544.0 NSA JBJ ,4 SSA 5,3
_OE 1.605I BRA .4952 BC5 1,6275 FSP -541! _l_J L_87_.] S_ ]?0.2 THA 40.76 ELI 2575,7 EL2 94.7 ALF 40.60
L_UNCH DATE DEC ZO 1968 FLIGHT TIME !70.00 ARRIVAL DATE JUN B 1969
H[LIOCENTR|( CONIC O_TAN(E 465.029
RL !47.18 LAL .00 LOL 88.!8 VL 27.776 _AL 5.J6 _ZL 85._0 HC_ ZO6.65 S_AA 128.60 £(( .|5440
RP J08,92 LAP -2.!1 LOP 294.75 VP 57,485 GAP !.J8 AZP 94.21 TAL 162,26 TAP 8,88 RCA 108.74
RE 93.644 GL 36.2l GP -20.10 ZAL 64.59 ZAP 105.94 ETS 556.26 ZkE 150.80 ET£ 222._0 ZA( !08.22
PLAN[TO_ENTRIC CONIC
C5 14.828 VHL 5.851DLA 44.75 R&L IJ.25 RAO 6567.6 VI[L !!,671 PTH 2.05 VHP 2.9400PA -J7.!6
LNO-t AZNTH LNCH TIN[ L-I TIN[ IN! LAT IN! LGNG IN! RT ASC _NJ A2_NTH IN! TIN[ PO CST TIN
55.78 20 21 _ 4i66.91 -52.5_ 189,06 241.21 57,40 21 50 30 _fl66.9
126.22 4 0 10 2767.75 -52,52 80,79 241.20 57.38 4 46 !8 2167.7
55.78 EO 21 5 4166.91 -52.55 189,0_ 241.2J 57,40 21 _10 30 5566.9
126.22 4 O !0 2767,73 -52.52 80.79 24l._0 57.58 4 46 |8 2167.7
55.78 20 21 3 4366.9! -52.55 189.06 241.21 57.40 21 50 _O 5566.9
126.22 4 0 10 2767,75 -52.52 80,79 24!._0 57.58 4 46 J8 2167,7
IN( 4.7047 Vl 30.27]
_PO 148.45 V2 34.79]
£TC 172.55 CLP-I04.86
RAP J_,_ _(( 1._440








ST 2105.5 ,SR 1342.2 SS 3529.9
CRT .9985 CRS -.9992 C$T -.9951
LSA 45!9.0 NSA 180,1 SSA 5,9
ELI 2494.5 £L2 66,5 _LF 32.52
DIFFERENTIAL COK_ECTION$ NJr0-cOIJi_J_ E_ECUTION ACCURACY
TO_ 1.4055 TR_ .5_J0 T(5-I,7455 BAU .5793 ._(;T 26_.2 S_R 1654,? S_3 1616.8
ROE .8877 RR_ .5782 RC3 -.7847 FAU .!7966 _T .9765 RRF .9934 RIT .9705
FOE 9,1I_0 FRA 4,79_5 F(-!0.4892 BSP 891! _ _098.9 R_5 .!527 R15 .98!6
BO[ 1.6_6 BRA .5498 B(5 !,9156 FSP -5431 SG| _84,0 SG2 304.2 THA 32.00
LAUNCH OAT£ DEC _3 J968 FLIGHT TINE !7_.00 ARF<IV4L _A_E JUN IO J969
H_LIOCENTRIC CONIC
RL !47,18 LAL .00
RP 108.93 LAP -2,25
RC 915.038 GL 55.02
PLAN[TOCENTRIC CONIC
C_ !4.584 VHL 5.819
LNCH A_4TH LNCH TIN[
54,88 20 30 55
12_.12 4 J 52
54.88 ZO 30 55
J25.12 4 ! 5_
54.88 20 _ 55
125.12 "_ l 32
DI$TAN£E 471.259
LOL 88.18 VL 27.772 GAL 5.24 AZ'I. 85.47/'_
LOP 297.89 VP 57.477 GAP 1._ AZP 95.94 TAL
GP -17.8_ ZAL 65.71 ZAP J0_.95 ET$ 555.00 ZAE
209,79 SNA J_8.57 ECC .J5513
161.88 TAP 11.67 R(A J08.62
149.47 ErE 2!J,B! ZAC J06.06
OLA 45.94 RAL 12.64_ RAO 6567.6 VEL 11.661 PTH 2.05 VHP 2.975 OPA -!5ogo
L-I TIN[ IN! I.AT _NJ _ _NJ RT AS( _NJ A2_4TH IN! TIN[ PO (ST TIN
4!52,00 -52,|4 !87.42 24|.¢J_ 58.26 2J 40 7 5552,0
2775,25 -52.13 BI.J9 241.97 58._5 4 47 47 2J75.2
4152.00 -52.!4 187.42 24|.98 58._ _1 40 7 5552.0
2775.2_ -52.J5 81.19 241,97 58.25 4 47 47 2175.2
4152.00 -32.14 187.42 24|.98 58,_6 21 40 7 3552.0
2775,25 o_2.13 81.J9 84i.97 58.25 4 47 47 2175.2
IN( 4.5531 Vl 30.27J
APO 146.52 v2 34.769
ETC 17I.ZO CLP-109.94
OIFFERENTIAL CORRECTIONS
TOE !.565] TRA .5577 T(5-2.0534 BAU .4!7_
ROE .7677 RRA .5380 RC5 -._78 FAU ,17542
rOE 8.57(50 FRA 4.6957 FC-!0.4|3_ BSP 97_4
_OE 1.7432 8RA .6351 B(3 2.1403 F._P -5522
NI0-O3ORSE [_CUTIC_ ACCURACY
_t._l" 30,_10.0 _ |4A3,2 _'-,] 1576.I
._01 _ ._98 RTF ,9767
S_B 3396,J RZ3 .1278 R13 .9821
_! 3346.0 _[,2 259.5 THA 25.19
RAP 16.19 [CC 1.2400








ST 2372,5 SR 117!.1 55 3400,5
CRT ,99_2 CRS -.9986 CST -.9956
LSA 4_04.8 HSA 179.2 5SA 6.6
[L| _645.5 [L2 41.8 _LF 26.26
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4, 1968-69
LAUNCH CATE CEC 20 1969 FLIGHT TINE 174,00 ARRIVAL CATE !ON J2 1969
HELIO(ENTR|C CC_llC
RL J47.18 LAL .00
RP 108.94 LAP -2.39
RC 98.436 6L 33.93
PLAN[TOCENTRI( C_IC
C3 14.458 VHL 3.802 0LA 43.24 RAL
LNCH AZMTH LNCH TZNE L-! TZNE !NJ LAT
55.65 20 40 14 4139.78 -31,75
124.15 4 3 B 2783,63 -31.74
55.85 20 40 14 4139,78 -31,75
124.15 4 3 B 2783,63 -31,74
55.85 20 40 14 4139.78 -31,75
124.15 4 3 B 2783,63 -31.74
DIFFERENTIAL COR_(TIONS
T0E 1.7084 TRA .6754 TC3-2.2993 BAU .4573
• 6705 RRA .Z990 RC3 -.5579 F/VJ .|f_874
rOE ?.9764 FRA 4.8938 FC-IO.JO_ BSP 10677
e0£ 1,8353 BRA .7M6 BC3 Z,3660 FSP -5J52
0|STANCE 477.468
LOL BS,IB VL 27.766 GAL 3.33 AZL 85.61H(A 212.95 S_A 129.53 ECC .15605 INC 4.3917 VI 30.271
LOP 3OI.05 VP 37.470 GAP 1.93 AZP 93.69 TAL 161.46 TAP 14,41 RCA 108.47 APO 149,59 V2 34.787
GP -15.90 ZAL 62.82 ZAP |13.72 ET$ 354.04 2A_ 147.64 ETE _07.06 ZA( I04.J? ET( 170.|8 CLP-JJA.?2
14.03 RA0 6567.6 Vl[L 11.655 PTH 2.05 VHP 3.037 OPA -14.82 RAP 13.98 ECC 1.2379
!NJ _ IN! RT AS_ !NJ AZNTH IN! T|I4E PO ¢ST TIM !NJ 2 LAT !NJ 2 LONG
186.04 242,89 58,95 21 49 14 3559.8 -35.60 178.02
81.66 242.98 58.94 4 49 31 2193.6 -35.59 73,64
186.04 242.89 58.95 21 49 14 3539,8 -35.60 178.02
BJ.66 242.1_ 58.94 4 49 3_ 2J83.6 -35.59 73,64
186.04 RAZ.B9 58.95 21 49 14 3539.8 -35.6_3 178.02
91.66 242._18 58.94 4 49 31 2183.6 -35.59 73.64
NI0-(.OL_ £_ECUT|ON ACCURACY ORBIT 0ETERHINATION ACCURAC_
_k;T 3411,2 _ 12_8,3 SG3 1511,3 ST 260B,7 SR 1027.3 S$ 3253.4
RRT .9801 _ .9943 RIT .9607 (.RT .9_36 (RS -,997B CST -.9963
_35,8 _ ,0932 R13 ,9832 LSA 4291.1HSA 178.0 SSA 7.3
S_J _._ _. _,9 'rHA 19,_ £LJ 2903,6 EI.2 20,7 ALF 21,49
LAUNCH OAT[ OEC 20 J_Ng FLIG_IT TIME 176,00 ARRIVAL OATE JUN 14 1969
HELIC_[NTRIC C.CNJC
RL 147.18 LAL .OO
RP 108.94 LAP -2.52
Re 100.837 GL }2.9_
PLANETO(ENTRIC (J_lI(
C3 14.428 VHL 3.799
LNO'4 AZPATH Lt#_/4 TIIV_.
56.72 _ 49 12
123,2B 4 5 J
56.72 20 49 12
123.?8 4 5 i
56,72 _3 49 !Z
123,28 4 3 l
OI$TNq¢_ 483.6_7
LOL 88,18 VL #7.7_I_ GAL 3.44 AZL 8_.73 PiCA _!6.1l _A l_8.48 £CC .J5716 ZN( 4.27_5 Vl 30.27J
LOP _OA,EI VP 37,4_3 GAP _,_0 AZP 93.4_ T_,. 160,99 TAP 17.10 R(.A 108.29 APO 148.67 V2 34.785
GP -14.23 2AL 51.91 ZAP I|_.L_ (T$ 3_3.31 ZA_ 145.57 ETE. 201.75 ?kC 102.60 ETC 169.42 ELP-II.20
OLA 42._1R_. IS,_) _ 65_7.l VEL 11.654 PTH Z_03 VHP 5.120 0PA -13.86
L-X T_I_ |NJ LAT _NJ _ _NJ RT AS( _NJ AZ'fATH _NJ T_fAE PO _$T T_N
4129.7B -31,35 184J? 143,93 59,5Z 2l 58 2 3329,8
_7_,'_ -3J,,34 _,J9 14_o_'_ _9,51 4 53 34 _J9_,7
4129,74t -31,35 11M,87 143,93 59,5Z Zl 5B 2 35_9,8
179_.?0 -31.34 81.J9 143,9"Z 39.5_ 4 51 34 2192.7
4JL_P.7B -31.35 I#4.87 _43,93 59,52 Zl 58 2 3529.8
2792.?0 -31._,1 $_.|9 143._11_ 59._! 4 51 34 2192.7
O ZFFF.,RENT IAL (.Oi_(TION_ N_O-_04,_ E_O, IT ION ACCURA(Y
7012 I .835| 'iRA ._IJ29 TC3-Z._371 _U .497Z _IGT 3761.0 _ I09_.7 diG3 1431.8
ROE .5914 _ ,Ze31 RC3 -.45_9 rAu ,1(4303 _ .91#4 _ .9762 R1T ,9B33
FOE 7.3611 FRA 4.8324 F_3-9.(dY_ B_IP 11666 _ 34)19.4 1_3 .0_84 R13 .9844
BOE I ,9183 BRA .8344 B{:3 2.5777 Ir_p -4919 dl_l 5912.8 $G2 L_.2 THA |5.99
RAP 11.97 EC( 1,2374








ST 2Bi3,A SR 908.2 SS 3099.4
CRT J.O000 CR$ -.9966 CST -.996£
LSA 4279.6 HSA 177.0 SSA 7.9
ELI 2956.3 EL2 7.9 ALF 17,89
L_UNCH 0ATE 0EC 20 |969 FLIG_IT TIt4E 17B.00 _RRIVAL C_TE JUN 16 1969
HELIC_[NTRIC CONIC 01STkNCE 489.827
RL 147.18 LAL .0(3 LC_ 88.18 VL 27.750 GAL 3.56 A_L 8_.85 ta,CA 219.27 SIAA 128.42 ECC .15847 INC 4.1701 VJ 30.271
RP 108.95 LAP -2.64 LOP 307.38 VP 37.455 GAP 2.67 AZP 9)._3 TAL IC_.48 TAP 19.7_ RCA 108.07 Also 148.77 V2 34.784
RC IO3.240 GL 31.96 GP -l_._0 ZAL 60.97 ZAP 122.43 ITS 352.77 ZAE 143.45 ETE 197.62 ?A( 101.35 ETC J68,87 CLP-123.36
PL_N_TO_[NTR|_ CONIC
C3 14.4_O VHL 3.805 OLA 42.03 RAL 16,76 RA0 6567.6 Vl[L 11.656 PTH 2.05 VHP 3.222 0PA -12.99 RAP 10.43 ECC 1.2383
LNO4 AZMTH LNI_H T!I4E L-I TII, IE XNJ LA? INJ LONG INJ RT A_ |NJ kZI4TH INJ TIN_ PO CST TIM !NJ 2 LAT INJ 2 LONG
57.52 20 58 O 4121,51 -30.95 183.87 245.09 59.99 22 6 41 3521.5 -34.68 175.86
]22.48 4 7 9 2802.5? -_0,94 82.78 245.09 59,97 4 53 52 22'02.6 -34.67 74.77
57.52 20 58 0 4121.51 -30.95 183.87 245.09 59.99 22 6 41 3521.5 -34.68 175.86
122.48 4 7 9 2802.57 -30.94 82.78 245.09 59.97 4 53 52 2202.6 -34.67 74.77
57.52 _ 58 0 4121.51 -30.95 183.87 245.09 59.99 22 6 41 3521.5 -34.69 175.86
122.4_ 4 7 9 2802._7 -30.94 82.79 245.09 59.97 4 53 52 _2.6 -34.67 74,77
CIFF£RI_NT!AL CCIRR_CT!ON$ N_O-(,OI.IR_ _I_(UT[ON A(CURACY ORI_fT OETER_4[N,ATfON ACCURACY
TOE 1.9465 TRA .9503 TC3-2.744_ BAU .5359 _I_T 40_E.3 ,_ _5.7 _,_3 1344.2 ST 2998.0 SR 810.6 $5 2943.4
ROE .5302 RR_ .2_O_ R(3 -.3_539 FAU .J_Ol8 RRT .9688 _ ,9_47 RTIr .9_49 (RT .9997 CR$ -.9948 (ST -.9967
rOE 6.7555 FRA 4,7281 F(3-8,9790 BSP 121553 S_ 4194,9 RZ5 ,0300 R13 .9_54 LS_ 4268.2 MSA 176.1SSA 8.5
_0{ 2.0175 BRA .9779 B(3 2.7682 FSP -4658 _1 418_,4 S_. 233.5 THA 12,95 ELI _i095.9 EL_ 18.3 ALF 15.17
L_UNO4 0ATE DEC 20 196_ FLIGHT TINE 180.00 ARRIVAL 0ATE JUN 18 1969
H[L[C_ENTRIC _IC
RL 147.15 L_L .00
RP 105.95 LAP -2,7_
RC 105.643 GL 31.O3
PLANETOCENTR|( C._IC
C3 J4._7 VH¢ 3,8L:w'Z
LNC..H A_'MTH _ T_NIE
58._6 21 6 44
121.74 4 9 30
58,26 _1 6 44
1_1.74 4 9
_8._6 21 6 44
171.74 4 9 30
Ol ST/_ICE 499.975
LOL B8.l$ VL _/,739 5_L 3._0 *2L dl_.lY_ _ LP_,43 _I4A 12_.35 ECC .J59_6 INC 4.0807 Vl 30.27J
310.54 VP 37.447 GAP 3.03 AZP 93.0l TAL 159.92 T_P LP_.35 RCA 107.82 APO 149.88 v2 34.783
GP -11.56 ZN, _0.O0 ZAP IL_.35 [T$ 3_.37 Z/_E 14l._4_ ETE 194.40 ZkC 100.42 ETC 168.47 CLP-127.22
OLA 41.52 R_L 18.13 R_O 6_7,6 _d. 11,_ PTH 2.05 _IP 3.340 0PA -12.14 RAP 9.26 ECC 1.2404
L-] TJNE |NJ 1_47 IN! _ _NJ RT ASC _NJ A214TH |NJ T!NE PO (ST T_N IN! 2 LAT !NJ 2 LONG
4114,68 -_O._4 |_13.00 _4_.39 _0,37 12 15 19 3514.7 -34.22 175.00
21113._7 -30,§3 8_,45 _4_._1 _0.36 4 56 24 2'213.3 -34.21 75.44
41!4,6_ -_0,_I _#_,00 14_,_ _.37 _ J_ |9 3514.? -34.22 175.00
11113.17 -30.53 83.43 _46,_ _0.34_ 4 56 24 L:_'213.3 -34.21 75,44
4J14.M -30.54 JB_.O0 _4_,_1_ _._7 L_ 15 19 3_14.7 -34.ZZ 175.00
_|3.27 "_.83 93,4) _46,3_ 60._1_ 4 56 24 _13.3 -34.21 75.44
OI_IT O[?ERNIKATION ACCURACY
ST 3136,! S_R 731.7 SS 2791.0
CRT ,9990 CRS -,9923 CST -.9968
LSA 4257.9 MSA 175.4 SSA 9.1
ELI 5220.2 EL2 52.5 ALF 13.12
0IFF[RENTI&L C.OI_EC TJOI_
TOqE 2.0A34 TR_ 1.0_| TC3-2.9171 _U .5/_3
R0( .4813 RRA .ZOI7 1_3 -,ZlIZ3 FAt! .|_l
FOE 6.1809 FRA 4._9f1_ FC3-$.RTL_ _P 13_t84
t_[ 2,1013 BRA 1,1076 B(3 2,9307 FSP -43/'0
g|0_ ElOCUTiON ACOJRACY
$(;6 4456.5 R_ .0101 R13 ,986_
_1 4449.7 _,_ 245.6 THA 10.62
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69
LAUNCH 0ATE OEC ZO J968 FLIGHT TIE 182.00 ARRIVAL DATE JUN 20 1969
HIELICE£NTRIC CONIC
RL 147.18 LAL .EEl LOL 98.18 VL
RP 108.95 LAP -2.86 LCP 313.70 VP
RE 108.045 GL 30.12 GP -10.49 ZAL
PLANE T_ENTRI( CONIC
C3 14.803 VHL 3.847
LNGH AZHTH LNCH TIN?
58.97 21 J5 28
1?1.03 4 12 4
58.97 21 15
121.O3 4 12 4
58.97 21 15 28
J2J.03 4 12 4
0iFfE/_ENf|ALcc_C_S
TOE 2.134S TRA 1 .Z_1_ TCS-5.0S2S _AU ._OS_
ROE .4456 RRA .176_
FOE 3.6496 FRA 4.4655
90£ 2.1801 BRA 1.Z44i
0I$TANCE 502.104
27.728 GAL 3,85 AZL 86,00 HCA
37.459 GAP 3,40 AZP 92,_0 TAL
58,99 ZAP 129,98 £TS 352,07 ZAE
225,59 SNA 128,27 ECC .16165 INC 4.0014 Vl 30.271
159.35 TAP 24.92 RCA 107,53 4PO 149,O0 V2 34,783
139.38 ETE 191,86 ZAC 99,79 ETC 168,19 CLP-130.80
0LA 41.05 R4L 19.56 RA0 6567.6 VlEL IJ.670 PTH 2.0_ VHP 3.472 0PA -11.34 RAP 8.4? ECC 1.2436
L-I T|MC INJ LAT INJ LONG INJ RT ASC INJ AzNTH INJ TII4E PO CST TIN INJ 2 LAT |NJ 2 LONG
4109.12 -30.11 182.24 247.79 60.70 22 23 57 3509.1 -33.76 174,Z6
2824.77 -30.10 84.15 247.78 60_68 4 59 9 'L_24.8 -33.75 T6.17
4109.12 -30.11 J82.24 247.79 60.70 22 25 57 3509.1 -35.76 174.26
2824.77 -30.10 84.1§ 247.78 60.68 4 59 9 2224.8 -35.75 76.17
4109.12 -30.11 |82.24 247,79 60.70 2_ 25 57 3509.1 -33.76 174.26
2824.77 -30.10 84.15 247.78 60.68 4 59 9 L_24.8 -33.75 76.17
_ M|D-COI_T_E_'Y_CUTION_kCY ORBI_ OETERNINATION ACCURACY
SGT 4640.2 _,R 764.5 SG3 1165.5 ST 3262.0 SR 668.9 SS 2646.1
R(3 '.210a FAU .j_7 mT .9_3 _ ._V_80 RTg .98_ CRT ,9975 CRS -,9891 CST -.9969
F(3-7.5192 BSP 14410 ,S_ 4702.7 RZ3 -.0023 R|3 .9868 LSA 4249.6 NSA 175.1 5SA 9.7
BE3 3.0598 FSP -4060 _;I 4695.5 t_. 2181.2 THA 8.8! ELI 3529.6 EL2 45.9 ALF 11.56
LAI.W_ OATE 0£C 20 1_
H_LIOCENTRIC CONIC
RL 147.18 LAL .00
RP 108.94 LAP -2.95
RC 110.446 GL 29.2_"Z
PL4NETOC(NTRIC CONIC
C3 13.068 VHL 3._2
LNO4 A;_UlTH LNCH TINE
39,66 21 24 16
I_O.34 4 14 47
39.66 ZI _4 16
120.34 4 14 47
59,66 _1 24 16
1_.34 4 14 47
FLX_HT TINE 184.00 ARRIVAL OAT£
LOL 88.18 VL 27.715 GAL 4,01AZL _.07 Hr_ _28.75 St4k !_.18 ECC .16353 IN( 3.9303
LOP 316.86 VP 37,451 GAP 3,77 A2'P 9_._9 TAL 158.69 TAP 27.44 R(_ 107.22 APC) 149.14
GP -9.55 Z/u, 57.94 ZAP J33.34 (T$ 351.85 Z,t£ 157.54 ETE 189.85 7AC 99.43 (TC 168.00
3LA 40,56 RN, 21.01 RA0 6_67,6 VlEL |1.681PTH 2.05 _ 3.616 OPA -JO.55 RAP 7.88
L-I TII4[ INJ L4T INJ LO_ JNJ RT A_ INJ A_4TH INJ TIME PO CST TIN INJ 2 L4T
4104.61 -_).67 J8J._7 249._D 60.97 22 32 40 3504.6 -33,29
2857._D -29.65 84.95 249.29 60.95 5 2 5 L:_37.2 -35.27
4104.61 -29.67 181.57 249.30 60.97 2_ 3Z 40 3504.6 -33.29
2857.20 -29.65 84,95 249.29 60.95 5 2 3 LP'237.2 -33.27
4104.61 -L_J.67 181._7 249.30 60.97 LP,'Z32 40 3504.6 -33.29
2857,20 -_,6_ 84,95 _49._=9 _0,95 _ 2 5 L_57.2 -35.27
OIFFERENTI4L CORRIECTIONS
TOE 2.2107 TRA J.57_9 T(5-3.16J7 BAU .6376
ROE .4145 RRA .1541RC3 -.1509 FAU .118L_B
FOE 9.1502 FR4 4.3150 FC3-6.7958 8,_ 1_57
9012 Z.2492 _RA 1.3825 8C3 5.1653 FSP -3782
_T 4878.2 _R 69|.1 $63 1078,8
RRT .9145 _ .9014 Rl'lr .987_
4926.9 R_3 -.0105 RI5 ._72














ST 3360.7 SR 618.4 SS 2502,3
CRT .9954 CRS -.984g CgT -.9969
LSA 4231.7 _S4 J75.1 SSA 10.3
ELJ 3416.6 EL? 58.4 ALF 10.38
L4UNCH D_T£ _£( 20 1968 FLIGHT TIME 186.00 ARRIVAL DATE JUN ?4 1969
HEL IC_ENTRIC CONIC
RL 147.18 LAL .00 LOL 88.18 VL
RP 108.94 LAP -3.04 LOP 320.03 VP
RC 112.844 GL ?8.34 GP -8.73 ZAL
PLANETC_ENTRI C C(_N_C
C3 15.400 VHL 3.924 GLA 40.10 RAL
LNCH AZNTH LN_H TIl_ L-I T[I,_
60.33 21 33 10 4i0i.01
119.67 4 17 38 2850.61
S0.33 21 33 10 4101.01
J19.67 4 i? _ ?85o.61
60.33 21 33 l0 4101.0t
119.67 4 17 38 2850.61
0IFFERENTI4L (CRRI[CTIC_S
TO£ 2.2777 TRA 1.520J TC3-3.239§ 8AU .6675
ROE .3929 RRA .1347 RC3 -,101| FAU ,10836
FOE 4.6939 FRA 4.|665 FC3-6,0917 85P |5998
80E 2.3113 13RA 1.5261 BC3 3.2411 FSP -3511
0ISTANC£ 514.297
77.70! G_L 4.19 AZL 86.13 H_
37.4?2 GAP 4.13 47P 9_,39 TAL
56,85 ZAP 136,46 ETS 351.68 74£
?31.91 S_A 128.09 £CC .16562 fNC 3.8658 VI 30.27J
158.02 TAP 29.93 RCA 106.87 APO 149.30 V2 34.786
135,84 ETE 188.25 ZAC 99.34 ETC 167.88 CLP-137.18
22.48 RAG 6567,6 VEL 11,695 PTH 2,06 VHP 3,772 0PA -9.77 RAP 7,62
INJ LAT INJ LON_ |NJ RT AS(. INJ AZNTH INJ TII_ PO CST TIN INJ 2 LAT
-29.20 160.97 250.92 61.19 22 41 31 3501.0 -32.80
-29.19 85,77 250,91 61,18 5 5 9 2250.6 -32.79
-79._ 180,97 250.92 61,19 22 41 31 3501.0 -32.80
-29.19 85.77 _50.9! 61.18 5 5 9 2250.6 -32.79
-_9.20 180.97 250.92 61,19 22 41 31 3501.0 -32,80
-_9,19 85.77 250.91 61,18 5 5 9 2250,6 -32.79
NIO-COJR._ FX][CUTION ACCIJ_JO'
SGT 5093.4 ,_ 633.7 SG3 996.7
RRT .8848 _ .8695 RTF ,9875
S_ 5152.6 _5 -.0153 R15 .9874










ST 3438.3 SR 578.8 55 2365.1
CRT .9924 CRS -.9797 CST -.9969
LSA 4L=09.5 NSA J75.5 5SA 10.8
£L1 3486.0 EL2 70.4 4LF 9.40
LAUNCH 04TE 0(C _ 1968 FLIG_IT TINE 188.00 ARRIVAL OATE JUN ?6 1969
HELIOCENTRIC CONIC
RL 147.18 L4L .OD
RP 108.93 LAP -3.12
RC 115,239 GL 27.4§
PLAMETOC[NTRIC CONIC
C3 15.803 VHt. 3.97_
LNCH 42'MTH LNCH TIME
60.99 21 42 11
119.01 4 20 _4
60.99 21 42 11
119.01 4 20 34
60.99 21 42 II
119,01 4 20 34
0ISTANCE 5L>0.3_O
LQ- _q_.18 VL 27.686 GAL 4.58 _Z'I. 86.19 H_ 255.07 SNA 127.98 ECC .16791 IN( 3.8066 VI ]O.27!
LOP 325,19 VP 37.413 GAP 4.50 A?P _.|8 TAL 157.31 TAP 32._ Re4 106,49 APO 149.47 V2 34.789
GP -8.02 ZAL 55.74 ZAP 139.36 FT$ 351.55 ZAE J34.]0 ETE 186.96 ZAC 99.48 £TC 167.82 CLP-140.07
OLA 39.66 RAL 23.98 R_O 6567.6 _L 11,713 PTH 2.06 VHP 3.937 OPA -8,99 RAP 7,61
L-I TINE INJ LAT _NJ _ INJ RT A_ INJ A2'NTH INJ TINE PC) CST TIM INJ 2 LAT
4098.23 -L_.71 180.43 252,65 61,58 _ 50 29 3498.2 -32,29
2865.05 -28.70 86.69 252.6_ 61.37 5 8 19 _265.0 -32.28
4098.23 -28.71 180.43 252.63 61.58 L_Z 50 29 ]498.2 -32.29
2865.05 -2_.70 86.69 252.6_ 61.37 5 8 19 2265.0 -32.28
4098.23 -28.71 1_0.45 2S_.63 61.38 2"Z 50 L_J 5498.2 -32.29
286_,05 -28,70 _,69 252,6_ 61,37 5 8 19 2265,0 -32.28
01FFER_NTIAL CORI_CTION$
TOE 2.337! TRA 1.6706 TC5-3.28_0 8AU .6948
ROE .3777 RRA .llel RC3 -._1FAU .09899
FOE 4.2806 FRA 4.0L_4 F(5-5.4232 B,_p |6698
_OE 2.5674 _RA 1.6748 _C3 3.2P,_5 F.SP -5256
NI0-COUR_ (_CUTION ACO_ACY
_T 5287,9 SGR 589.3 SG3 919.9
RRT .8SO2 _ .8333 RTF ,9876
5_Z0.6 _3 -.0177 RJ3 ,9876










ST 3497.5 5R 548.4 SS 2235.5
CRT .988fl CRS -.9736 CST -.9969
LSA 4183.3 NSA 176.4 554 11.3
ELI 3539.3 £L2 81.9 ALF 8.8?
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69}
LAUNCH 0ATE OEC 20 1968 FLIGHT T|ME |90.{_ ARRIVAL CATE JUN ZB 1969
HELI(XENTRIC CONIC
RL 147.16 LAL .DO
RP lOB.g2 LAP -3.19
RC 117.630 GL 26.57
PLANETC_ENTRIC CONIC
C3 16.279 VHL 4.035
LNCH AZNTH LN(H TIHE
61.66 21 51 24
116.34 4 23 31
61.66 21 51 24
118.34 4 23 31
61.66 21 51 24
118.34 4 23 31
OISTANCE 526.402
LOL 86.18 VL 27.670 GAL 4.59 AZL 66.25 H(A 236.24 _A
LCP 326.36 VP 37.404 GAP 4.68 AZP 91.98 TAL 156.57 TAP
GP -7.39 ZAL 54.59 ZAP 142.04 [TS 351.45 ZkE 132.90 ETE
127.68 ECC .17042 rNC 3.7518 Vl 30.271
34.80 RCA 106.06 APO 149.67 V2 34.792
165.90 ZAC 99.64 ETC 167.79 CLP-142.66
0LA 39.21RAL 25.50 RAO 6567.7 VEL 11.733 PTH 2.07 VHP 4.113 OPA -6.21 RAP 7.81ECC 1.2679
L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TII_ PO CST TiM 1NJ 2 LAT INJ 2 LONG
4096.07 -28.20 179.93 254.43 61.54 22 59 40 3496.1 -31.77 172.07
2880.70 -28.19 87.69 254.42 61,53 5 11 31 2280.7 -31.75 79.85
4096.07 -28.20 179.93 Z54.43 61.54 22 59 40 5496.1 -51.77 172.07
2880.70 -2B.19 87.69 254.42 61.53 5 11 31 2280.7 -51.75 79.83
4096.07 -28.20 179.95 254.43 61.54 22 59 40 3496.1 -31.77 172.07
2_R_O.?0 -28.19 87.69 254.42 61.53 5 11 31 2280,7 -31.75 79.83
OIFFERENTZAL COI_IECTIONS NI0-C_UR,_E EWECUTION ACC'U_ACY
TeE 2.3903 TRH 1.B271 TC3-3.3072 BkU ,7196 SGT 5464.3 SGR 556.6 SG3 B4B,9
ROE .3679 RRA .1042 RC3 -.0270 FAU .09016 RRT ,8124 Mr ,7944 RTlr ,9876
FOE 3.9090 FRH 3.8868 FC3-4.7946 BSP 17328 ._ 5492.5 _3 -,0184 RI3 .9876
B0E 2.4185 ORH 1.8300 Be3 3.3073 F,_ -3013 SGI 5483.0 _ 323,5 THA 4,75
LAUNCH 0ATE 0EC 20 1968 FLIGHT TIME I_Z.00
HELIOC[NTRIC CONIC 01STM4OE 332.420
RL 147.16 LHL .DO LOL 88.18 VL 27.654 GAL 4.82 AZL 86.30 HC4 241.40 _44A
RP 10B.91 LAP -3.25 LOP 329.53 VP 37.3tN_ GAP 5,26 A2'P 91.77 TAL 155.79 TAP
RC 120.015 GL 25.69 GP -6.84 ZAL 53.41 ZAP 144.35 ETS 351._ 2/_E 131.63 ETE
PLHNETCX_ENTRIC CONIC
C3 16.833 VHL 4.103 DLA _k_.77 RAL 27.05 RA0 6567.7 VEL 11.757 PTH 2.08 VHP
LNC,H AZMTH LNCH TIME L-I TIME INJ I_AT INJ _ INJ RT A,_4_ INJ A_qTH INJ TIME
62.33 L_ 0 46 4094.54 -27.67 179.47 256.32 61.68 23 9 0
117.67 4 26 28 2897.56 -27.65 88.76 256.31 61.66 5 14 45
62.33 2'2 0 46 4094.54 -27.67 179.47 236.32 61.68 23 9 0
117.67 4 26 28 2897.56 -27.65 _.76 256.31 6J.66 5 14 45
62.33 22 0 46 4094.54 -27.67 179.47 236,_2 61.68 23 9 0
117.67 4 26 28 2897,56 -27,65 _.76 256.31 61.66 5 14 45
OIFVER[NTIAL COR_CTIONS MI0-COJRSlE EXECUTION ACCURACY
TOE 2.43_N5 TRA |._21 TC3-3._58 BAU .7417 SeT 5626_I _ 532.9 S_3 783.9
ROE .3626 RRH .0_ RC3 -.0004 FAU .08173 RRT .77_4 _RF .7552 RTF .9875
FOE 5.57_O FRA 3.7640 FC3-4._034 B_k° 17955 _ 56fll.3 R_3 -.0178 R15 .9674
BOE 2.4664 BRA 1.9945 6C3 3.2958 FSP -2778 ,_1 5641.2 ._2 5_6.9 THA 4.21
ORBIT 0ETERNINATION ACCURACY
ST 5540.9 SR 525.5 SS 2114.0
CRT .98_9 CRS -.9667 CST -.9968
LSA 4155.4 HSA 177.8 SSA 11.8
ELl 3578.4 EL2 95.0 ALF 8.51
ARRIVAL OATE JUN 30 1969
127.76 ECC .17316 IN( 3.7006 Vl 30,271
37.19 RCA IO5.64 APO 149.89 V2 34.796
185.05 2AC 100,39 ETC 167.79 CLP-145.13
4.297 0PA -7.42 RAP _.22 ECC 1.2770








ST 3572.0 SR _OS.B SS 2OOI.8
CRT .9785 CR5 -.9591 CST -.9968
LSA 4122.2 MSA 179.8 SSA J2.2
ILl 3_O6._ EL2 I03,B ALF 7.94
LAUNCH OATE Die 20 1968
HELIC_ENTRIC CONIC
RL 147.|8 LAL .00
RP 1OB.Bg LHP -5._0
RE 122.394 GL 24.61
PLANE T(X_ENTR|C CONIC
C_ 17.471 VHL 4.180
LNCH AZNTH LNCH T|ME
65.01 22 10 16
116.99 4 29 22
65.O1 22 10 IB
116.99 4 29 22
63.O1 22 10 18
116.99 4 29 22
FLIGHT TIME 194.00
OISTAN(.E 558.413
LOL 88.18 VL 27.636 GAL 5.06 AlL 86.35 HCA 244.56 5_A
LOP 552.70 VP 37.587 GAP 5.64 AZP 91.57 TAL 154.99 TAP
GP -6.36 ZAL 52.Z0 ZAP 146.88 ETS 351.28 ZA£ 130.48 ETE
ARRIVAL DATE JUL 2 1969
127.64 ECC .17614 INC 3.6524 VI 50.271
59.55 RCA 105.16 APO 150.15 V2 34.800
184.34 ZAC IOl.tl ETC 167.81 CLP-147.45
LAUNCH _ATE DEC 20 1968
CLA _.53 RAL 28.61RA0 6567.7 VEL 11.784 PTH 2.08 VHP
L-! TIME INJ LAT INJ LONG INJ RT A,S_ INJ A2"NTH INJ TIME
4093.57 -27.10 179.05 258.28 61.79 25 18 32
2915.70 -27.09 89.93 258.28 61.78 5 17 58
4093.57 -27.10 179.05 258.28 61.79 23 18 32
2915.70 -27.09 89.93 258.28 61.78 5 17 58
4093.57 -27.10 179.05 258.28 6,.79 23 18 32
2915.70 -27.09 89.93 258.28 61.78 5 17 58
CIFFERENTIAL CORRECTIONS MID-COUrSE EXECUTION ACCURACY
TOE 2.4810 TRA Z.1619 TC5-3.2666 BAU .76_0 S_T 5770.1 _ 515.9 S_3 723.8
ROE .5608 RRA ,0834 RC3 .0194 FAU .O74_ RRT .735I RRF .7170 RTF ,9874
FOE 5.2750 FRA 3.6448 FC3-3.6778 B,_ 1839 ¢) 5f_ 5793.1 R23 -.0169 R13 .9875
BOE 2.5071 BRA 2.1635 BC3 3.2667 FSP -2575 S_I 5782.6 S_2 349.0 THA 5.77
FLIGHT TINE J_.O0
H[L/CK_ENTRIC CCNIC 0ISTAN_[ 544._I
RL 147.18 LAL .{_ LOL _8.18 VL 27.618 GAL 5.33 A21_ 86.39 PiCA 247.75 S_A 127.52 ECC .17957
RP 109.88 LHP -3.34 LOP 355.87 VP 37.378 GAP 6.03 A2'P 91.37 TAL 154.16 TAP 41.88 RCA 104.65
RC 124.766 GL 23.92 GP -5.93 ZAL _0.97 lAP 149.07 ETS 351.18 Z_ 129.45 ETE 183.75 ZHC 101.98
PLANETOCENTRIC CONIC
C3 18.199 VHL 4.26_ OLA 37.8_ RAL 50.1_ RAO 6367.7 V_L 11.B14 PTH 2.09 VHP 4.694 OPA -5.82
LNCH AZMTH LN_H TIME L-I TIME INJ L_T INJ LONG INJ RT A_ INJ AZMTH INJ TIME PO (ST TIN
65.71 22 20 3 4093.00 -26.51 178.65 260.32 61.88 23 28 16 3493.0
116.29 4 32 10 2935.29 -E15.50 91.I8 L_0.31 61.87 5 21 5 2335.3
63.71 22 20 3 4093.00 -26.5| 178.6_ 260.32 61.88 23 28 16 3493.0
116.29 4 32 10 2935.29 -26."_O 91.18 260.31 61,67 5 21 5 2335.3
65.71 22 20 3 4095.00 -26.51 178.65 260.32 61.88 23 28 16 3493.0
116.29 4 52 10 2935,29 -26.50 91.18 260.31 61.87 5 21 5 2335.3
_IFFERENTIAL CORRECTIONS MI0-COUR_E EXECUTION ACCURACY
TOE 2.5177 TRA 2.33_2 TC3-3.2168 BAU .7827 S_T 5gOO.0 _R 504.1 5_3 66_,6
ROE .5622 RRA .0759 RC3 .0538 FAU .06735 RRT ,6993 RRF .6817 RTF .9871
FOE 3.0020 FRA 3.53_ FC5-3.20_ BSP 18904 S(_ 5921.5 R23 -.0157 R13 .9871
SOE 2.5456 BRA 2.5404 _C5 5.21_ F,_P -2_ ,_1 5910.6 SG2 359.7 THA 3.43
4.491 0PA -6.62 RAP B.BO ECC 1.2875
PO CST TIN INJ 2 LAT TNJ 2 LONG







ST 3585.7 SR 496.5 SS 1893.5
CRT .9726 CRS -.950B CST -.9967
LSA 4081.1MSA 182.4 SSA 12.5
ELI 5618.1 EL2 114.5 ALF 7.68
ARRIVAL 0ATE JUL 4 1969
INC 5.6066 Vl 30.271
APO 150.59 V2 34.805
ETC 167.84 CLP-149.59
RAP 9.55 ECC 1.2995








ST 3567.0 SR 486,0 SS 1791.6
CRT .9661CRS -.9422 CST -.9967
LSA 4054.B MSA 185.4 SSA J2.8
ELI 3617.9 EL2 124.9 ALF 7.50
663
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69p
LAUNCH OATE 0EC ZO |968
HtE_LlEbEN TR IC CONIC
RL 147.18 LAL .00
RP |08.86 LAP -3.37
RC 127.128 GL 23.04
PLANE TC(ENTR ]C CONIC
C3 |9.028 VHL 4.362
LNO-I AZMTH LN_H TXME
64.43 22 30 1
115.57 4 34 48
64.43 22 ]O l
115.57 4 34 48
64.43 22 30 1
|15.57 4 34 48
DIFFERCNTIAL CORRECTIONS
TOE 2.5509 TRA 2.5260 TC3-3.1460 BAU ,_O04
ROE .3663 RRA .0706 R(3 ,0440 FAU .0£d39e
FOE 2.7576 FRA 3.43_9 FC3-2.7745 8SP 19357
802 2,5770 BR4 2.5270 9C3 3.1463 FSP -L_14
LAUNCH DATE DEC _ 1968
FLIGHT TINE 198.00 ARRIVAL DATE JUL 6 |969
DI ST4NEE 550.32|
L_. 88.18 VL 27,599 GAL 5.61 4ZL 86.44 HEA 250.89 564/_
LOP 339.04 VP 37,370 GAP 6.43 AZP 91.17 TAL 153.30 T4P
GP -5.55 ZAL 49.73 ZAP ]51.13 £TS 351.08 ZAE 128.52 ETE
127.39 ECC .J8286 INC 3.5629 v| 30.27]
44.19 RCA 104.10 APO 150.69 V2 34.81J
183.27 ZAC 102.99 £TC 167.88 CLP-|51.62
0LA 37.43 RAL ]1.76 RAO 6567.8 VEL Jl.849 PTH 2.10 VHP 4.906 DPA -5,00 RAP 10.40 ECC 1.3132
L-I TINE [NJ LAT IN| LONG |NJ RT AS(: IN| A_eNTH |NJ TIME PO C$T TIN JNJ 2 LAT IN| E LONG
4092.77 -25.88 178.26 262.43 61.97 23 38 J4 3492.8 -29.42 170.57
2956.42 -25.87 92.54 262.42 61.95 5 24 4 2356.4 -29.40 84.85
4092,77 -25,88 178,26 262.43 61,97 23 38 14 5492.8 -29,42 170.57
2956.42 -25.87 92.54 252.42 61.95 5 24 4 2356.4 -29.40 84.85
4092,77 -2fi.88 178,_6 262,43 61,97 23 _B 14 3492,8 -29.42 |70,57
2956.42 -25.87 92.54 262.42 61.95 5 24 4 2356.4 -29.40 84.85
H[LIC_ENTRIC CCNIC
RL 147.|8 LAL ,00
RP 108,84 LAP -3.39
RC 129,481GL L_'Z.15
PLANETOCENTRIC CONIC
C3 19._57 Vt.4L 4,468
LN04 A2'MTH LN(.H TII4E
65.17 _ 40 10
114.83 43? 15
63.17 L_Z 40 IO
114,83 4 37 15
63.J7 '72 40 10
114,83 4 37 J5 -25,LP_
DIFFERENTIAL COR/q[CTIONS
TDE 2.5805 TRA 2,7231 TC3-3,OS76 91,J ,8163
Ro£ .3726 AWA .0671 RC3 ,0504 F4U ,05512
FOE 2.5573 FRA 3,5414 FC3-Z.3gO0 B_ke 19779
BOE 2.6072 BRA 2.7239 9C3 3.0580 FSP -2056
NID-(..OUR_ EXECUTION ACCURACY
S_Tso_:O _ 4_.s s_5 618.3
_T .6674 R_F .6507 RTr .9869
St_ £038,4 R23 -,O140 R13 .9868
SGI 6027,1 .%2 _,2 THA 3.16
rLIGqT TI_ 200.00
DISTANCE 556.231
LOL _.18 VL 27.579 GAL 5.91 ATL dl6.48 _ 254.06 SP4A 127.26 EC( .18664
LCP 342,21 VP 37,_2 GAP 6,84 A2'P 90,97 TAL 152,42 TAP 46,48 REA |03.51
GP -_.21 7AL 48.47 7AP 153.07 ETS 350._N_ 7AE 127.69 ETE 182.87 ZAC 104.12
OLA _.97 RAL 33._L4 R_0 6_67.9 VEL 11.999 PI_ 2.11 VHP 5.128 0PA -4.18
L-Z TZNE |NJ L_T |NJ _ ZNJ RT ASC. |NJ A214TH INJ TZNE PO CST TIN
2979.11 -25.Z_ 94.00 L_>4.59 6_.02 5_54 2379.1
2979.11 -_5.22 94,0D _._9 62.02 5 26 _4 1379.1
40_.e9 -ZS.23 J??._ _.eo 62,0_ 2_ 4e _3 _9_.9
2979.11
ORBIT OETERNIN4TION ACCUR4CY
ST 3_78.3 SR 482,4 SS 1696.9
CRT .9593 CRS -.9332 CST -.9967
LSA 3985.0 MSA 189.0 SSA 13.0
ELI 3C_8.1 EL2 155.2 4LF 7.38
ARRIVAL DATE JUL 8 1969
94,00 2_._9 62.02 5 26 54
Nl0-COt.f_l_ £_CUTZON ACCU_AC_
SGT 6124.8 _ 491.8 SG3 572.5
• RT .640! RRF .6246 RW .9865
SGB 6144._ _23 -.01ZJ RJ3 .9865
SGI 6132.9 SG2 377.4 THA 2.95
IN(: 5.5208 Vl 30.271
41_ 1_I,01 V2 34.818
_TC167.91c_p-1_3._4
_4_ 11.,o ECc1.3286








ST 3_0.0 ,_ 478.9 55 1608.2
CRT .952] cRs -.9240 CST -.9966
L$4 ]930.9 NS_ 193.2 55A 13.2
_L| 3589.1 EL2 14_.5 ALF 7.3i
LAUNCH 0ATE DEC ZO 1968
t-_L|C_ENTRIC CONIC
_ 14T._8L4_ .00 LOL 8_IZ8VL
RP 108,82 LiP -3.39 LOP ]45.38 VP
RC 131.823 GL 21.26 GP -4.91ZAL
PLAN_TC_..ENTR[C CONIC
C3 21.028 VHL 4.586 0LA 36.50 R_L
LN(.J-I A?HTH LN_H TII,_ L-I TIME
65.94 22 f_ 52 4093.25
114,06 4 ]9 28 _003.5i
65.94 22 50 32 4093,25
114.06 4 39 28 _O03,51
65.94 22 50 32 4093.25
IJ4.06 4 ]9 _ 3003.51
DIFFERENTIAL CCRRI[CTIONS
TDE 2.6103 TRA 2.93_8
ROE .3811 RRA ,0656
FOE 2,5427 FRA 3.2616
BDE 2.6380 BRA 2.9345
FLIGHT TIN_ 21_2,00 4R_IVJL 0ATE JUL 10 J969
OISTAN<£ 562.11]
27.559 GAL 6.23 AZL 86.52 _A 257.25 Sa4A 127.12 Ecc .19075 IN< 3'4_00 V| _0,27i
57.553 G4P 7.26 AZP 90.77 TAL 151.53 ¥4P 48.75 RCA 102.8_ APO 151.57 V2 34.825
47.21 74P 154.91ETS 530.80 ?AE 1_6.93 ETE 182.53 7AC 105.56 ETC 167.95 CLP-155.36
34.92 RAO 6567.9 VEL 111933 PTH 2.12 VHP 5.3_ 0P4 -3.34 RAP 12.50 ECC 1.3461
IN| LAT IN| LONG IN| RT AS_ IN| AZNTH IN| TII4_ PO C$T TIN IN| 2 LAT IN| 2 LONG
-24.54 177.51 266.83 62.09 23 58 45 3493.3 -28.07 169.92
-24.53 95.57 266.92 62.08 5 29 32 2403.5 -28.06 87.97
-24.54 177.5| 266,83 6_.09 23 _B 45 3493.3 -28.07 169.92
-24,53 95,57 266,82 6'2,08 5 29 32 2403.5 -28.06 87,97
-24,54 177.51 _66.83 62.09 23 58 45 5493,3 -28.07 169.92
-24,53 95,57 2_.92 62,08 5 29 52 2403.5 -28.06 87.97
MIO-COUR_d_ EXECUTION ACCURACY ORg_T OETERNZNATION 4CCURAC_
TC3-2.9475 BAU .8297 SGT 6224.0 8_ 489.4 S_3 531.0 ST 3537.7 SR 477.1 SS 1527.7
RC3 .0542 FAU .04955 RRT .6181RRF ,6042 RIT .9862 CRT .9447 CRS -.9i49 CST -.9966
FC3-2.0393 9SP 20087 S_ 6243._ _3 -.0099 R13 .9861 LSA _877.8 NS4 197.6 55A 13.3
9C3 2.9480 FSP -1901 SG] 6_31,4 S_ _84.3 TH4 2.79 ELI 3566.4 EL2 155.2 ALF 7.27
LAUNCH _ATE DEC _ 1968 FLIGHT TIN_4,00 ARriVAL DATE JUL 12 1969
I'_LIC_ENTRIC CONIC DISTANCE 367.956
RL 147.18 LAL .(30 COL 88.18 VL 27.339 GAL 6._ 42_. 1_.56 H_ 260.39 S_4A 125.99 £CC .i9514 IN<: 3.4401 VI 30.271
RP 108.79 LAP -3.39 LOP 348._6 VP 37._15 GAP 7.69 AZP 90.57 T_. 150.6! TAP 51,01 RCA 102.21 *PO 151.77 V2 34,833
RC J34.153 GL 20._8 GP -4.64 74L 45.93 2AP 156.65 ETS 330.6_ ZAE 125.24 ETE 18_.25 ?AC 106.70 ETC 167.97 CLP-15T.O9
PLAN[TC_ENTRIC CONIC
C] 22.226 VHL 4.714 OLA _.02 RAL _.49 RAD 6567,9 VEL 11.984 PTH 2.14 VHP 5.603 OPA -2.50 RAP 13.69 ECC 1.3658
LNCH A_4TH LNCH T|14_ L-I T_NE INJ L_T JNJ L_ |NJ RT AS4_ INJ A/_4TH _NJ T_lv_ PO C$T T_N _NJ 2 LAT ZNJ 2 LONG
66,74 23 1 8 4093.75 -23.93 177.13 269.11 6_.|5 24 9 21 3493.7 -27.36 169,59
113.26 4 41 24 3029.74 -23.81 97.25 269.10 62.15 5 31 54 2429.7 -27.34 89.71
66.74 23 1 8 4093.75 -23.e3 177.13 269.11 62.15 24 9 21 3493.7 -27.36 169.59
113.26 4 41 24 3029.74 -23.9J 97.25 269.10 62.15 5 31 54 2429.7 -27.34 89.71
66.74 25 1 8 4093.7_ -23.83 177.13 269.11 62,15 24 9 21 3493.7 -27.36 169.59
113.26 4 41 24 _29.74 -23.9| 97.26 L_e_.JO 62.13 5 ]l 54 2429.7 -27.]4 89.71
GIFFERENTIAL C.OR_CTIONS NIO-COUR_ EXECUTION ACCURACY ORBIT DETERNIN_TION ACCURACY
TD[ 2.6341 TR4 3.15_8 TC3-2,8303 9AU ,9412 SGT 6_9,_ _GR 488,1 SG3 492.6 ST 3503,5 SR 476,1 SS 1450,3
ROE ,5910 RRA .0656 RC3 .0552 FAU .04439 RRT .6003 RRr ._9_0 R1T .9858 CRT ,9371 CRS -.9055 CST -,9966
F0E 2.1633 FRA 3.i853 FC3-1.7370 B_ 20449 SG_ 6328.6 R_3 -.0079 R|3 .985R LS4 3816.2 NSA 202°4 $SA 13.3
8OE 2.6629 8RA 3.1534 9C5 2,8309 FSP -1769 SGJ 6316.6 S_2 _89.8 THA 2.67 ELJ 5531.9 EL2 164,8 ALF 7.77
664
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J
LAUNCH DATE DEC 20 J968 FLIGHT TIN? 206.00 ARRIVAL OAT? JUL 14 1969
HELIO(ENTRIC CONIC
RL J47oJB LAL .00 LOL BB.JB VL
RP 106.77 LAP -3.38 LOP 351o73 VP
RC 136.47J GL 19.50 GP -4.4D 74L
PLANETC_ENTRIC CONIC
C3 23.578 VHL 4.B§6
LNCH AZMTH LNCH TII4C L-I TIN? IN| LAT
67.57 Z3 1! 55 4094,40 -Z3.OB
|12.43 4 43 1 3057.84 -23.06
67.57 23 || 55 4094,40 -23°08
112.43 4 43 1 3057.B4 -23.06
67.57 23 IJ 55 4094,40 "23,O8
112,43 4 43 1 3057.84 -23,06
OIFFERENTIAL CCRR£CTIONS
TOE 2,6366 TRA 3._49 TC3-2.7011BAU .85|6
ROE .4023 RRA .O67§ RC3 .0542 FAU .04003
rOE 2.OE_4 FRA 3.1171 FC3-I.A6_KJ BSP ?0770
8OE 2.6869 BRA 3.3856 Be3 2.7017 FSP -1646
0ISTANCE 575.764
27.51B G4L 6.95 4?L B6,60 _ 263,56 SHJ J26.B5 ECC ,J9991 IN( 3.4010 vJ 30°27J
37.338 GAP B.14 &ZP 90._ TAL 149,68 TAP 53.25 RCA I0! .49 APO 152.20 V2 34.B4!
44,68 ZAP 156o31 ET$ 330,39 _AE 125,62 _72 IB2.OJ ZAC J0_.JJ _TC 167.99 CLP-JSB.74
OLA 35.54 RAL 36,04 RAO 6568.0 V[L 12.040 PTH 2.J5 VHP 5,857 0P_ -1.68 RAP 14,96 ECC 1.3880
IN| LCNG IN| RT AS¢ ZNJ AS_4TH IN| TIM[ PO (ST TIN IN| 2 LAT IN| 2 LONG
176.75 271,44 62.19 24 20 10 3494.4 -26.61 169.26
99.06 271.43 62.18 5 33 58 2457.8 -26.59 91.57
176.75 271.44 62.19 24 20 I0 3494.4 -26.61 169.26
99.06 271.43 62.18 5 33 $6 2457.8 -26.59 91.57
176.7_ 2?|,44 62.19 24 20 IO 3494.4 -26.6J 169.26
99,06 271.43 62.18 5 33 58 24_7.B -26.59 91.57
NI0-COJRSlE E_(UTZON ACCURACY CRBIT DETERN|NATION ACCURACY
SGT 6_7,3 _ 487.6 S(13 457.6 ST 3464.2 SR 475.6 SS 1378.B
RRT ._77 i_F ,576_ RIT ._54 CRT .9293 CRS -.8962 CST -.9966
SG8 6405.9 _3 -.0059 R13 ,_Sa LSA 3753.0 NSA 207.4 SSA 13.3
SGI 6393.8 SG2 394.I THA 2.58 ELI 3492.4 EL2 174.2 ALF 7.29
LAUN(H DATE DEC 20 1968 FLIG_4T TIN? _.00 ARRIVAL DATE JUL 16 1969
HELIEX_ENTRIC CONIC OI$T_CIE 379.531
RL 147.|8 L4L o00 LOL 88.18 VL 27.496 GAL 7._ AZI. 66.64 H_ 266.74 SMA 126.?0 EE( .L_307 INC 3.3624 Vl 30.27|
RP 108.74 LAP -3.36 LOP 354.91 VP 37.330 GAP 8.61 AZP 90.19 TAL 148.74 TAP 55.48 RCA 100.72 APO 152.69 V2 34.850
RC 138.775 GL IB.62 GP -4.18 ZAL 43.39 ZAP |59.90 (T$ 350.I0 ZAE 125.05 ETE IBl .62 ZAC 109.61 ETC 167.99 CLP-160.32
PLANE TOCENTR|C CON|¢
C3 25.103 VHL 5.010 OLA 35.04 RAL _J.58 RAO 65_o0 _E_L 12.103 PTH 2.! ? VHP 6.125 OPA -,81 RAP 16,34 ECC 1.4j 3J
LNO_ 42147N LNCH TINE L-| TIN? ZNJ L_T IN| LONG ZNJ RT AS( IN| AS_4TH XNJ TIN? _ C$T TIN IN| 2 LATZNJ 2 LONG
68.44 23 2"Z _8 409_.O1 -L>Z._O 176.36 273.8I 62.24 _4 3J 13 3495.0 -25.63 168.91
111.56 4 44 I3 3088.01 -L:_,_B 101,01 273,_ 62.23 5 35 41 2488.0 -25.B2 93.56
68.44 23 _ 58 4095.O1 -2"Z.30 |76._ 173.81 6_,24 24 31 13 3495.0 -_5.83 168.91
|11.56 4 44 13 3088.01 -22._8 101.0I 273.B0 62.23 5 35 41 2488.0 -_3.82 93.56
68.44 ?3 22 58 4095.01 -2"Z,30 J?6.M 273,81 62.24 24 3J 13 3495.0 -?5.83 168._I
111.56 4 44 13 _O88.O1 "_'2,_8 J01,01 _73,_0 62._3 5 35 4J 2488.0 -25,82 93.56
OJFFERIENTJAL CCRR_CT_CN_ H_O-r.,OUR_ E}_CUTION ACCURACY O_BIT OETgRNINATION ACCURACY
TOE 2.6770 TRA 3.6304 TC3-2.5619 B_J .8600 SGT (x135.5 _GR 487.5 SG3 425.5 ST 3419.3 SR 475.3 SS 1317.I
ROE .414_ RR_ .0711 RC3 ,0519 FAU ,D3581 RRT .37_0 RRF .36_ RTt: .985| CRT ,9213 CR$ -,8_66 C$T -.9967
FOE 1.8565 FR_ 3.0557 FC3-1.2349 BSP 21067 SG_ 6473.9 _3 -.0041 R13 .9851 LSA 3687.0 NS_ 212.6 SS_ 13.2
BOE 2.7089 &eA 3.6311 8¢3 2.56_4 FSP -1534 S6J 6461.7 ._2 397.1 THA 2.51 ELI 3447.3 EL2 193.3 ALF 7.3?
L_UNCH 0_TE DEC 20 1968 FLIGHT TIN_ 210.00 *RRIV_L 0ATE JUL |B |969
H_LIO(ENTR[C CONIC
RL |47.16 LAL ,00
RP 108.71 LAP -3.32
RC |4|.067 GL 17.74
PLAN[TC_ENrR_C CONIC
C3 26.826 VHL 5.179
LNCH A_NTH LN_H TiME
69.3§ 23 34 17
l|0.63 4 45 0
69.35 23 34 17
110.63 4 45 0
69.35 23 34 17
|J0.65 4 45 O
0ISTAN(E 565.252
LOL 88.|8 VL 27.475 GAL 7.76 AZL 86.68 H(A 269.91 S_A 126.56 ECC .21065 INC 3.3240 V| 30.271
LOP 358.09 VP 37.323 GAP 9.09 AZP gO.01 TAL 147,80 T_P 57.71 RC_ 99.90 APo 153.22 v2 34.860
GP -3.98 ZAL 42.13 ZAP 161.42 ETS 349.75 ?A( 124.53 (T( I61.66 Z_C 111.16 ETC 167.98 CLP-|61.84
0LA 34.54 RAL 41.09 RA0 6_68.1 VEL 12.174 PTH 2.18 VNP 6.406 0PA .05 RAP 17.76 ECC 1.4415
L-I fINE IN| LAT jNJ LONG [NJ RT A._ IN| A_fATH [NJ TIf,_ (J'O CST TIM _NJ 2 LAT _NJ 2 LONG
4095._ -21.48 17_.94 276.23 62.28 24 42 32 3495.5 -25.02 168.54
3120.35 -21.47 103.0_ _76,2_ 62.27 5 37 0 25_.4 -25.01 95.70
4095.50 -21.48 17_.94 276,23 62,28 24 42 32 3495.5 -25,02 168.54
3120.35 -21.47 |03.0_ 276.22 62.27 5 37 0 25_0.4 -75.01 9_.70
409_.30 -71,48 J75.94 276.23 62,28 24 42 3_ 3495.5 -25.02 168.54
312_.33 -?|.47 103.0 <) 276._2 62.27 5 37 0 2520.4 -25.0| 95.70
DIFFgRENTIAL CORRECTIONS
TOE ?.6998 TRA 3._948 TC3-?.4099 BAU .8644
ROE .4286 RRA .0766 Re3 .04_8 FAU .03175
FDE 1.7282 FRA 3.OO44 FC3-J.D?46 BSP 2125I
BoE 2.7336 gRA 3.8955 BC3 2.4103 FSP -14_3
LAUNCH 0ATE OEC 20 1968
P_LIC_ENTRZC CONIC
NI0-COURSE EXECUTION ACCURACY
,%T 6519.B _ 487.8 ._3 396.5
RRT ,5747 RRr .566,1 RTF .9847
SG8 6538.0 R_3 o.D02J RI3 .9_47
SAI 6525.8 S_.2 _.8 TNA 2.47
FLIGHT TII4[ 212,00
OI !gTN_E 590.922
RL 147.18 LAL .00
RP 108.68 LAP -3°28
RC |43.344 GL 16.88
PL4NETC(ENTRIC CONIC
C3 28.774 VHL 3.3454
LNO-f A?NTN LNr..H TIM[
70.3O 23 45 52
109.70 4 43 16
70.3O 23 45 52
109.70 4 45 16
110.00 5 II
110.00 4 ?? 16
ORBIT 0ETERt4INATION ACCURACY
ST 3374.5 _R 475.J SS 1232.5
CRT ,9133 CRS -.8777 CST -,9967
LSA 3624.J NSA ?J7,7 SSA 13.2
ELI 340_.4 EL2 191.9 ALF 7.35
DIFFERENTIAL CC_RIEC T IONS
TOE ?.7|87 TRA 4.1715 TC3-_.2_74 BA(} .8_
RO_ .44_O RRA .0837 RC3 .0447 FAU .02B|5
rOE 1.609! FRA ?.9_60 FC3 -.8468 B_ 21306
B0E 2.7541 _RA 4.1723 BC3 2.2578 FSP -1329
ARRIVAL OAT? JUL 20 1969
LCL 86.18 VL 27.43_ GAL 8.24 A?L 86.71 _ 273.09 SMA 126.41 ECC .21668 IN(: 3.2856
LCP 1.27 VP 37.316 GAP 9.60 AZ_P 69.82 TAL 146.84 TAP 59.93 RCA 99.02 APO 153.80
GP -3.00 ZAL 40.88 ZAP 162.89 ETS _,19.31 ZN_ 124.05 ETE 181.52 ?AC 112.78 ETC 167.95
OLA 34.03 RAL 42.38 RA0 63_.2 VEL 12.254 PTH 2,20 VHP 6.?03 0PA .91 RAP 19.25 ECC !.4735
L-I TIME IN| LAT IN| LONG IN| RT A_ IN| A2_4TH IN| TJIq_ PO C$T TIN IN| 2 LAT IN| 2 LONG
4095.74 -20._4 173.48 278.68 62,33 24 54 _ 3495.7 -24.18 168.13
3155.04 -_.63 103.33 278.67 62.32 5 37 51 2555.0 -24.17 97.99
4095.74 -20._4 175.48 278.68 62.33 24 54 8 3495.7 -24.18 168.13
3155.04 -_.63 105.33 278.67 62.32 5 37 5I 2555,0 -24.17 97.99
_073,_0 -23.06 |00._10 _79._F_ 64.04 6 3 12 2473.6 -26.35 92.69
3LP_5.1B -18.25 10_.43 277._0 60.58 5 16 I 2625.2 -LPZ.O3 102_34
CRBIT DETERNJN_TION ACCURAC_
sr 3322.J SR 474;3 SS 1195,4
(RT .9030 CR$ -.8684 CST -.9968
LSA 3555.3 NS4 727.8 ss_ |3._
ELI 3349.8 EL2 200.1ALF 7.39
NI0-_SlE EXECUTION ACCURAC¢
SAT _57_._ _ 467.7 S_3 _9._
_eT .3733 _ .5660 RTr .9844
S_ 66_0.5 _3 -.0005 RI3 .9_44





JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4. 1968-69)
LAUNCH DATE DEC 20 1968 FLIGHT TIN[ 214,00 ARRIVAL DATE JUL 22 1969
HELIOCENTRIC CONIC OlSTkNC[ 596,534
RL I47.lB LAL .DO LOL 88.18 VL 27.430 GAL 8.73 AZL 86.75 HCA 276.26 SMA 126.27 ECC .22323 INC 3.2469 VJ 3{3.271
RP 108.65 LAP -3.23 LOP 4.45 VP 37.310 GAP 10.13 AZP 89.65 TAL |45.89 TAP 62.16 RCA 98.(J8 APO 154.45 VZ 34.880
RE i45.606 GL 16,02 GP -3.64 ZAL 39.65 ZAP 164,30 lrT$ 348°77 Z_ 123.61 ETE 18|.42 ZAC 114.44 ETE 167.90 CLP-J64.72
PLANE TOCENTRIC C(_N | C
C3 30.980 VHL 5.566 0LA 33.51 RAL 44.03 RA0 6568.2 VEL 12.343 PTH 2.23 VHP 7.017 OPA | ,77 RAP 20.78 ECC 1.5098
LNCH A?NTH LNCH TIN| L-] TIN[ IN| LAT IN| LONG IN| RT k_ |NJ A?NTH IN| T|N[ PC) CST TIN IN| 2 LAT |NJ 2 LONG
71.29 0 t 41 4095.61 -19.77 174.96 Z6I .16 62'38 | 9 57
108.7! 4 44 59 3192.19 -19.76 |07.74 28!.15 62.37 5 38 11
7l .29 0 I 41 4095.61 -19.77 174,9_ 281.16 62.38 1 9 57
I08.7! 4 44 59 3192.19 -J9.76 107.74 28J,|5 62.37 5 38 1|
!!0.00 5 44 2J 3010.40 -24,88 9_,30 21t3.1_5 65.77 6 34 31
1!0,00 4 I 29 3525,39 -14,81 115,16 278,23 f_8,83 4 $6 55
OIFFERIENTIAL CORR£CTICN5 NI0-CCt_51[ ElcEcUTION ACCURACY
TOE 2.7366 TRA 4,4658 TE3_2,1007 BAU ,8702 SGT _|8,2 _ 487,3 SG3 344,8
ROE ,458! RRJ ,0926 RE3 .0403 FAU .02481 _T ,5749 _ ._5 RTF ,_4|
FOE J .50!5 FRA 2.9|40 FC3 -.6933 8SP 21737 ,_ 6636.1 _3 .0009 R|3 .984|
_E 2.7746 BRA 4.4668 8(3 2,101| FSP -1242 SGJ _24.2 SG2 3_.4 THA 2.43
:LAUNCH DATE DEC 20 1968 FLZGHT TIN[ 2|6.00
J'_LIOCENTRIC CONIC OlSTAN_ _2,060
RL 147.1B LAL .(30 LCL 88,18 VL 27,_ GAL 9,26 AZL 86,79 HC.J
RP |08.6! LAP -3.|6 LOP 7.64 VP 37.303 GAP 10.70 A2"P 89.47 TAL
RE |47.857 GL 15.16 GP -3.50 ZAL 38.44 ZAP 165.6_ ¢'T$ 348.10 ZAE
PL.AN[TOCENTRZC CONIC








ST 3267.4 SR 472.8 SS 1143,0
CRT ._] CR$ -.8592 CST -.9969
LSA 3486.3 MSA 227.7 S5A 12.9
ELI 3294.9 EL2 207.7 ALF 7.42
ARRIVAL DATE JUL 24 1969
279.44 _4k 126.12 [C( .23033 [NC 3.2077 V! 30.Z71
|44.94 TAP 64.39 RCA 97.07 APO J55.17 V2 34.89!
123.|9 ETE |Sl .33 ?AC J16.15 ETC 167.63 CLP-i66.10
2.23 VHP 7,350 OPA Z.62 RAP 22.37 ECC J ,55J0
LNCH AZNTH LNCH T_NE L-| T|NE IN| |AT |NJ LONG |NJ RT A_ |NJ A214TH |NJ TIN| PC) CST T|M ZNJ 2 LAT IN| 2 LONG
72.34 0 13 58 4094.73 -J8.87 |74.4_ _J_3.68 62,44 ! 22 13 3494.8 -22.41 167.J7
J07.66 4 44 0 323_,16 -18.86 |10.3_ P_3,67 62.43 5 37 53 2632.2 -22.40 IO3.O7
72.34 0 !3 _ 4094,75 -J8,87 174,42 _3,68 62,44 | _ J3 3494,6 -22,41 167.!7
107.66 4 44 0 3L:_2.I6 -18._ ||0,32 _3,67 62.43 5 37 53 _32.2 -22.40 103.07
llO.O0 6 7 3 2976.g0 -2_._0 94.13 287.23 66.76 6 56 40 2376.9 -28.72 66.17
I!O.O0 3 50 6 336_.0J -|E,£I 119.18 279.7! 57.82 4 46 44 2796.0 -|6.37 !12.55
OIFFEN[NTIAL CORR_CT|ONS NZD-COUR_ EXECUTION ACCURACY ORBIT OETERNINATJON ACCURACY
TOE 2.75_.kg I"RA 4_ TC_[-1.94_7 e_J .e689 _T 1_7.0 _R 486.6 _G3 322.| ST 321J.| SR 470.6 S5 1093.0
ROE .47_k_ RRA .1034 RC3 .03_7 F'AU .02|_ RRT ,37_ _ ._733 RT_ .9839 CRT .6879 CRS -.8500 CST -.9970
FOE l ,4043 FR4 2.8783 FC3 -.3_5 _SP 21944 _ 6674.8 R_3 .0021 R|3 .9840 LSA 34J7.2 NSA 232.2 SSA 12.7
_OE 2.7935 BRA 4.7808 BE3 I .9410 FSP -l|6l SG! r_63.0 SG2 396.3 THA 2.43 EL| 3238.3 EL2 214.7 ALF 7,45
L4UNCH D&TE DEC 20 1968
P_L |OCENTRIC CONIC
RL 147.16 LAL .0(}
RP J08,38 LAP -3.09
RC 150.092 GL 14.32
PLANE TOCENTR| C CONIC
C3 36.330 VHL 6.027
LP_.H A_NTH LN_H T[H[
73.45 0 26 4J
106.55 4 42 18
73.45 0 26 41
J06.55 4 42 18
I|O.O0 6 26 13
IID.OD 3 4! 36
gLIGHT TIN[ 218.00 &RRIVAL DATE JUL 26 J969
01STANCE _07.552
LOt. 88.J8 VL 27.385 GAL 9.83 _?L 8_.63 H(J 282.62 5_A 125.97 ECC .23805 |N( 3.!678 Vl _0.271
LOP 10,82 VP 37,297 GAP 11,29 AZP 89.3] TAL 144,O0 T_P 66.63 RC4 95.98 JPO 155.96 V2 34.902
GP -3.37 ?_L 37.25 ZAP 167.02 £TS 347.26 ZAE 122.B0 [T£ 181.26 Z_C 117.89 ETC 167,73 CLP-167.45
CL_ 32.45 R_L 46.83 RA0 636_.4 V_L 12.338 PTH 2.28 VHP 7.?05 0PA 3.47 R_P 23.99 ECC 1.5979
L-! TEN[ !NJ LAT IN| _ |NJ RT AS( |NJ A2_ITH IN| TIN[ PO (ST T!N _NJ 2 |AT !NJ 2 LONG
4093.02 -17.95 173.78 266,21 62.51 I 34 54 3493.0 -_1.49 166.57
3275.11 -17.94 113,11 286.20 62.50 5 36 53 2675.1 -21.47 103.91
4093.02 -17.95 173,78 286.21 62.51 I 34 54 3493.0 -2J.49 J66.57
3275.1! -17.94 |13.|l 286.20 62._)0 3 36 53 2675,1 -21.47 105.91
2954,45 -26.40 _"_._ 2gO.47 67.43 7 J5 28 2354.4 -29.2J 84.6l
346J.6_ -9.88 JLP'Z,64 ?.81.38 37.11 4 39 38 28_1.7 -14.14 !16.14
OIrrERIENT_L CORRECTIONS NI0-O3UR_ EXECUTION _CCURACY CR_IT DETERNIN&TION ACCURACY
TO_ 2.77=.0 TRA 5.J1_ TC'5-|,7789 BA4J .664_ ,_T 6689.9 SGR 465'3 SG3 301.2 ST 3154.4 SR 467.5 SS 1051.6
.490! RRk .i160 RE3 .03J3 F4U .01873 RRT ,_J853 _1 _ ._7 RIT .9838 CRT .8792 CRS -.8411 CST -.997J
FOE 1.31i5 FRA 2.B4_ FC3 -.4467 BSP 221J9 _a6 6707.4 R_3 .0032 R|3 ,9839 LSA 3349.4 NS_ 236.2 55_ !2.4
2.8179 _rtA fl.l163 Be3 1.7792 FSP -1086 SGI 6695.9 $G2 393.1 THA 2.44 ILl 318!.2 £L2 220.9 ALF 7.46
CAUNCH DATE DEC 213 !968 IrLI_T TIN[ L_O,00 ARRIVAL DATE JUt. 28 1969
HELIOCENTRIC CC_IIC
_1. 147.iB L_L .00
RP |O8.54 L4P -3.01
RC J52.3|2 GL 13.49
PLANE TOCENTRI C r._lNJC
C3 3'3.378 VHq. 6.L_:JJ
LNCH A_ITH LNCH TI_
74.64 0 _ 35
!05.36 4 39 42
74,64 0 39 5_
105.36 4 39 42
110.00 6 43 |B
JlO.O0 3 3_ _0
OI$T_ 612.937
LOL _.18 VL 27.362 GAL 10,45 AZL 66.87 HCA
LOP 14.01 VP 37.291 GAP JI.92 _?P _9.15 TAL
GP -3.23 ZAL 36.09 ZAP |_,32 ET$ 346.20 Z_E
2B5.81 ,_4A |25.82 ECC .24646 IN( 3.1268 vl 30.27J
143.08 T_P 68.88 RCA 94.81 kFO 156.83 V2 34.9J4
1_'_.43 IT[ |61.20 7AC 119.66 ETC |67.61CLP-J68.76
DL4 31.91 RAt. 48.16 RAO 6_66._ VIEL 12,686 PTH 2.30 VHP 8,083 OP_ 4.32 RAP 23.63
L-_ T_ME _NJ LA7 IN| _ IN| RT AS( |NJ ATNTH |NJ T_N[ PO (ST TIM IN| 2 LAT
4089.98 -|7,00 173,03 288.77 62.38 J 48 5 3490,0 -20,34
3321,43 -|6,_J 116.J3 Z68.76 62.58 3 33 4 2721,4 -20.32
40_9,g_ -|7,00 |73,03 _,77 62,38 l 48 5 3490,0 -20,54
332|,43 -16,9_ Jl£,J3 _.76 62._8 5 33 4 2721.4 -20.32
29M,38 J26,81 91.61 2_3.63 67.95 7 32 17 2338.6 -29.55
3520,82 -7,67 JE_,BO _3,lB 56,59 4 34 10 2920.8 -12,02
DIffERENTIAL C(3_q[CTIONS
TOE 2.799_ TR4 _,47_4 TC3-J,614| _ ,8542
_O( ,50_J _ ,|308 _N:3 ,0273 F_U ,0|590
ro£ 1,2408 FRA 2.8273 FC3 -,3477 BSP _4
2,8447 eRA 3,478| 6(3 1,6143 F_IP -1012
NI0-O3UR$_ [XECUTION ACCURACY
_GT 67|9,| _ 483.7 ,_3 _2.2
RRT .59_3 _ ,_)00 RTF .98_
SG8 6736.3 R2'3 ,0042 R13 .9838










ST 31010.0 SR 463.5 SS 1013.3
CRT ,8706 CRS -.8325 CST -.9973
LS_ 32B5.4 NS_ 239.6 SSk IZ.2
_L| 31_6,3 _L2 2_6,2 ALF 7.46
666
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-693
i !i-
LAUNCH DATE CEC 2| 1968
HEL]OCENTRIC CONIC
RL 147.17 LAL ,00
RP 107.48 LAP 2,93
RC 67.184 GL 5.02
PLANE TOCrNTRI C CONIC
C] 198.O46 VHL 14.073
LN_J_ AZHTH LNCH TIME
90.00 4 54 3
90.00 20 30 14
IOO.OO 6 2E 45
10(3.00 21 44 14
lJO.OO T 47 EB
]]0.00 22 36 0
FLIGHT TIN[ 70.00 ARRIVAL OATE MAR ] 1969
0ISTANCE 139.448
LOL Bg,ZO VL 18.481 GAL 18.05 AZk 85.99 HCA 46.84 SMA 90.77 ECC .6670_ IN( 4.0145 Vl 30.273
LOP 135.97 VP 31.741 GAP -40.71 AZP 87.25 TAL 170.37 TAP 217.21 RCA 30.23 4PO 151.32 v2 35.258
GP 1.05 7AL 65.48 ZAP EB.4I ITS 181.85 EkE |42.34 ETE |90.77 ZAC 79.09 ETC 165.60 CLP 28.39
0LA 13._3 RAL 20.14 RAO 6571.1 VEL 17.871 PTH 3.00 VHP 23.562 DPA -8.30 RAP 346.55 ECC 4.2593
L-! TI1_ INJ LAT INJ LONG INJ RT A._ INJ A214TH |NJ TIN[ PO CST T|N INJ 2 LAT INJ 2 LONG
3178.65 -26.37 109.24 ZB5.87 79.29 5 47 2 2578.7 -27.58 100.79
4928,74 2i.21 214.93 273.55 70.78 21 52 23 4328.7 18.39 207.38
2892.63 -28.12 88.38 286,24 79,43 7 10 57 2292,6 -29,50 79.97
4690.00 L_'Z.89 196.73 272.91 70.23 23 2 24 4090.0 19.99 189.14
2627.54 -32.79 69.44 E8?.23 79.?5 $ 31 16 2027.5 -33.86 60.36
4527.85 27.33 I82.fl9 271.07 68.62 23 51 28 3927.9 24.18 174.84
DIFFERENTIAL CCRRECTION5
TOE -.6658 TRA-I.7156 TC] -.1133 BAU
ROE-|.OO04 RRA .4179
FOE .3477 FRA .6575
BOE 1.E017 BRA 1.7658
LAUNCH DATE DEC 21 1968
HELI(X_ENTRIC COMIC
RL 147.17 LAL .00
RP J07,48 LAP 3,02
RC 65.159 GL 5._8
PLANETC(ENTRIC CONIC
C3 179.849 VHL 13.411
LNCH AFt4TH LN<:H TIHE
90.00 4 51 3
90.OO 20 40 47
I00.OO 8 20 16
100.OO 21 54 15
110.00 7 46 7
110.00 22_4 5_
DIFFERENTIAL CORRECTIONS
TOE -.6639 TRA-I.71BZ TC3 -.1193 BAU .2913
ROE -.9648 RRA .3956 RC3 -,0209 FAU .01327
FOE .3612 FRA .6810 FC3 -.0639 BSP 2376
BOE 1.1710 (_RA 1.763| 6C3 .1212 FSP -71
NI0-COURS_ E_CU7ION ACCURACY OReIT 0ETERt4INATION ACCURACY
.304_ SC_T 83E.3 _ 446._ _3 _O.E ST 346.7 _ 410.7 $S 334.O
RC3 -.O187 FAU .O1306 RRT .0030 _ -.0055 RTF -.6385 CRT .6959 (RS .7912 CST .9881
FC3 -.0571 BSP 2202 _ 944.7 R23 -.0028 RI3 -.6383 LSA 59l.| NSA 225.2 SSA 13.7
8C3 .1149 FSP -64 ,_J 8_.3 ,,_G_ 446.5 7HA .13 EL| 496.4 £L_ 206.0 ALF 51.88
FLI(d4T TINE 72,00 ARRIVkL 0ATE NAR 3 1969
0ISTANCE 145.413
LCL 89.20 VL 19.155 GAL 17.27 AZL 86.O6 HCA 50.09 SHA 92.37 ECC .63950 IN(: 3.9385 Vl 30.273
LOP I39.22 VP 32,137 GAP -38,8I AZP 87,47 TAL 169,61 TAP 219,70 RCA 33,30 APO 151,45 V2 35.257
GP 1.08 ZAL 64.37 ZAP 26.88 ETS 182.12 ZAE 142.91ETE 191.40 ZAC B0.75 ET( 165.75 CLP 26.86
OLA I4.66 RAL 21.O9 RAD 6370,9 VEL J7.334 PTH 2.95 VHP 22.617 OPA -7.60 RAP 348.13 ECC 3.9599
L-Z TZNE INJ LAT ZNJ LON_ INJ RT A_ INJ AE_4TH INJ TIN[ PO C$T TIH ZNJ 2 LAT INJ 2 LONG
3189.86 -_.23 110.03 2_5.95 78.92 5 44 13 2589.9 -27.49 101,59
4886.72 20._4 212._2 273.3I 69.76 22 2 13 4286.7 17.30 204,78
2902.13 o_8.00 89.26 _86.34 79.09 7 B 38 2302.1 -29.22 80.66
4649.69 21.94 194.12 _7_.63 69.17 23 11 44 4049.7 18.91 186.63
2633,50 -32.72 _,89 _87,37 79,50 8 30 l 2033,3 -33,82 60,83
4491.08 26.40 180.14 _70,69 £7.45 2_ 39 44 _91.1 23.11 172.53
MI0-O_UR_E _1(ECUTION ACCURACY CI_IT OETERNIN_TION ACCURACY
_k;T 871.0 S_R 431.1 _3 32.7 ST 363.8 5R 415.4 SS 349.4
RRT _00_8 _ -.0083 RTF -.657e CRT .6946 CRS .7922 CST .9877
S6e 980.9 R23 -.O033 RI3 -.6578 LS_ 611.0 _SA 231.4 SSA 14.0
S[,,I 871.0 ,f_2 45| .I THA ._3 ELI 309.3 EL2 213.5 ALF 50.42
LAUNCH 0ATE DEC 21 1968 FLIGHT TIN[ 74.00 4RRIVAL DATE NAR 5 1969
HEL]OCENTR[C CON|C
RL 147.17 LAL .00
RP 107.49 LAP 3.10
RE 63.173 GL 5.7_
PLAN[TOCENTRIC CONIC
C_ 163.412 VHL 12.7B3
LNCH ATMTH LN_H TI_
9(3.00 4 47 47
90.00 2O 51 8
IOO.00 6 17 34
100.00 _Z 4 2
IIO.00 7 44 34
110.00 22 53 31
01STANCE 151.468
LOL 89.20 VL 19.784 GkL 16.55 AZL 86.13 HC_ 53.34 S_ 93.98 ECC .61263 IN(: 3.8693 Vl 30.273
LOP 142.47 VP 32.513 GAP -37.00 AZP 87.69 TAL 168.86 TAP 222._0 RCA 36.40 _PO 151.55 V2 35.254
GP 1,12 7AL 63.31 ZAP 25.37 ETS 182.45 _AE 143.60 ETE 192.07 ZAC 82.42 ETC 165.88 CLP 25.35
0LA 15.40 RAL








TDE -.6648 TRA-I.7226 TC3 -,1257 BAU .2792
ROE -.9289 RRA .3734 RC3 -.0232 FAU .01349
FOE .3753 FRA .7051 FC3 -.0714 8SP 2497
BOE 1,1423 BRA 1.76_6 6C3 .1278 FSP -78
_,.AUNCH DATE DEC 21 1_
21.98 R_0 6570.8 VEL 16.874 P7H 2.91VHP 21.706 0PA -6.89 RAP 349.73 ECC 3.6893
INJ LONG INJ RT A_ INJ A_I4TH INJ TINE PO CST TIN INJ 2 LAT |NJ 2 LONG
110.76 285.90 78.58 5 41 8 2600.3 -27.40 102.34
209,51 273.02 68.79 22 IJ 52 4244.0 16.16 202.17
89187 286.31 78.79 7 6 4 2310.8 -29.15 81.30
191.50 27230 68.15 23 _0 51 4008.8 17.77 184.12
70.27 287.38 79.28 8 28 33 21338.5 -33.79 6i.21
177,70 2?0.26 64L31 24 7 45 _853.8 21.98 170.22
MIO-COURS[ _CUTION _CCURACY ORBIT 0ETE_INATION _CCUR_CY
,S_T 912.9 SGR 455.0 ,_,3 35.5 ST 382.9 SR 419.6 55 365,6
RRT .00_ _ -.0123 RIT -.6764 CRT .6944 CRS .7936 CST .9874
S_ 1020.0 R23 -.00_4 R13 -.6764 LS_ 632.4 MS_ 237.1 SSk 14.2
SC,I 912.9 S_2 454.9 THA ,37 ELI 523.3 EL2 2L_0.9 ALF 48,76
FLIGHT TII4E 76,00 AI_RIVAL 0ATE NAR 7 1969
H_L[OCENTR[C CONIC DISTANCE I_T.80_
RL 147.17 LAL .O0 LOt. 89.20 VL 2O.372 G_L 15._O 42'1. 86.19 t._A
RP 107.50 LAP 3,18 LOP 145.72 VP 32,871 GAP -33,_8 AE'P 87.90 TAL
RC 61 .Z31 GL 6,13 GP 1.16 ZAL 62.32 ZAP 23.88 £TS 182.81 Zt_
PLANE TO(:tr NTR ]'C CONIC
C3 148.546 VHL 12.188 OLA 16.13 R_. 22.81 RAO 6570.6 VEL 16.4L_ PTH
56.58 SNA 95.57 ECC .58646 IN(: 3.8057 Vl 50.273
168.13 TAP 224.72 RCA 39.52 APO 151.62 V2 35.231
144.41ET£ I_.81ZA( 84.11ET( 166.01 (LP 23.85
LNCH _ZMTH LN_H TI_E L°I TIN£ INJ LAT INJ _ INJ RT AS(
g0.00 4 44 16 3209.90 -Z5.96 !11.44 1_$.74
90.00 21 1 17 4800.63 18.12 206.80 _7_.67
JO0,DO 6 14 345 2918.53 "27,79 90.43 ,_8_,16
1/30,OO E2 13 38 4567.21 19.85 188.88 271.9I
ilO.OO 7 42 48 2642.59 -32.e0 ?0.57 _7._
110.(30 23 I 55 44| 5.94 24.34 J75,_ _$_,77
0IFFERENTIAL CORtRI[CTIONS NIO-(._UR_ [_(UTION ACCURACY
TOE -.6842 TRA-I .7244 TC3 -.1313 B/_J .L_$7 _T 988.0 _,R 458.I SG3 _.5
-.8934 RRa .3514 RC3 -.0257 r_J .01374 _ .0139 _ -.0lb_J RTT -.6945
roe ,3897 FRA ,7293 FC3 -,O801 8SP 2_72 SGB 1059,_ R_3 -,O0_k_ R13 °.694_
80E I.ll3Z BRA 1.759_ 6C3 .1338 F_ -86 I_| 933.0 _ 4_.| THA .50
2.87 VHP 20.827 OPA -6.16 RAP 351.33ECC 3.4447
INJ AZNTH INJ TINE PO (ST 7IN INJ 2 LAT INJ 2 LONG
78.26 5 37 45 2609.9 -27.31 103,03
67.86 22 21 18 4200.6 14.96 199.55
78,3I 7 3 15 23J8,6 -29,09 8J,07
67,18 23 29 45 3967.2 16.59 181.61
79.11 8 26 51 Z042.6 -33.76 61.53
63,_ 24 15 31 _k_15.9 20.79 161.92
ORBIT DETEf_4INATION ACCURACY
S7 402.1SR 423.1 SS 382.0
CRT .694| CRS .7950 CST .9871
L.TNI 654.0 MSA 242.4 $SA 14.3
ELI 537.4 EL2 227.9 ALF 47.10
t_7
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69J
LAUNCH 0kT[ 0[C Z| ]96L4 FLIGHT TIN[ 78.0(] ARR[VAL 0ATE MAR 9 1969
HELIOCENTRIC CONIC
RL 147.17 LAL .DO
RP 107.51 LAP 3.Z4
RE 59.33/; GL 6.52
PLANE TOCENTRIC CONIC
C_ 135.092 VHL 1].623
LN04 A?'HTH LNCH TIM_.
_._ .i 40 27
90.00 2J ]l 16
10(3.00 6 1! 23
100.00 ?Z ?3 1
l lO.O0 7 40 49
lJO,OO 23 10 5
01 STANCE |63.826
LO. 89,?0 VL 20.921 GJL JS.JO AZL 66.25 H(:A 59.83 SMA 97.16 [CC .56J07
LOP 148.98 VP 33.210 GaP -33.64 AZP 88.12 TAL 167.43 TAP 227°26 RCJ 42.65
GP !.?0 ZAL 61.39 ZAP 22.40 ETS 183.21 ZAE 145.35 CTE 193.61 ZAC 85.81
IN( 3.7466 vl 30.273
APO 151.67 V2 35.248
?TO 166.12 CLP 27.37
CLA 16.85 RAL 23.58 RA0 65?(].5 EL 16.013 PTH 2.82 VHP 19.98(] OPA -5.42 RAP 352.g4 rC( 3.2233
L-I TII_ INJ LAT [NJ LONG INJ RT A_ INJ AZMTH INJ Tll4[ PO (ST TIN INJ ? LAT |NJ ? LONG
32i8.83 -25.83 112.06 285.44 77.98 5 34 6 2618.8 -27.23 103.67
4756.51 16.97 L_]4.07 272.26 66.98 22 30 33 4J56.5 13.71 196.91
2923.56 -27.69 90.93 285.88 78.27 7 O 9 2325.6 -29.03 82.36
4525.00 18.71 186.26 271.47 66.25 25 38 26 392'5.0 |5.34 I79.09
2645.78 -32.}6 70.81 287,01 78.97 8 24 54 2045,8 -33.74 6! .78
4377.55 23,22 172,85 L_9,24 64,J6 24 23 3 5777,5 19,56 165,63
[_IKFERI_NTIAL CORRf.CTIOI_ NI0-COURS[ []_CUTION ACCURACY CI_IT DETERMINATION ACCURACY
TOE -.6642 TRA-I .7253 TC3 -.136_ _IAU .2518 _T _)9_.8 ,_ 46(),0 ,_,,3 41.8 ST 422.3 _ 426.J SS 399.l
ROE -.858J RRA ,_797 RC} -,0283 FAU ,01403 RRT .0189 RRF -.0210 RTF -.7119 CRT .6_43 CRS .7966 CST .9868
FDE .4048 FRA ,7541 re3 -,0699 8SP 2848 S_B 10_H3,9 1_3 -,0043 RJ3 -,7119 LSA 676,6 NSA 247,2 SSA 14.5
60£ I .085i BRA ! .7565 8C3 .1394 F$P -95 ._I _.8 SG_ 460.5 THA .62 ELI 552.2 £L2 23.4.5 ALF 45.37
LALINCH DATE DEC 21 |_ _'LI(_.IT TZI4E B(].I_ ARRIVAL OATE NAR IJ 1969
H_LICK_ENTRIC CONIC; OlSTAI_ |?0.I|5
RL 147.|_ LAL o00 LCL 89._ VL 21.434 GAL 14.43 AZ?L. 86.3| I'_A 63°08 St4A _.73 [(C .53648
1o7.52 L_P 3.29 L_ i5_._ VP 3_:_r_ _._ _' tw.33 r_. it_.?_ _._CA 45.76
RE 57.501 GL 6._ GP 1.25 ZAL 60.53 TAP _,_74 ET$ |83.66 Z_E 146.42 rTE 1_74.48 ZJE 87.52
PLANE ToCIrNTRI ( C(_NIC
C3 122._06 VI.R. 11.086 OLA 17.55 RAL 24.30 RA0 65?0.3 V_L |5.628 PTH 2.78 WAP J9.161 OPA -4.66 RAP 354.56 £CC 3,0277
LNCH A_4TH LNCH TIM[ L-I TIM[ INJ LAT INJ LONG |NJ RT ASC INJ AZMTH JNJ T|I_ PO CST TIN INJ 2 LAT INJ ? LONG
90,00 4 36 20 3227,12 -25,71 JJ$,M _5,0_ 77,71 5 30 7 2627,1 -27,15 104.77
90.00 21 71 5 47J|.63 15.75 _J.34 271.80 66.|6 22 39 37 4J!1.6 12.40 194.77
!00.00 6 7 54 2931.85 -27.60 9|.37 28_J.48 78.05 6 56 46 7331.9 -28.97 82.84
1OO.00 L_ 32 I3 4482.14 17.52 183.64 2?0.97 65.38 _3 46 55 3882.1 14.O5 176.56
110.00 7 38 35 2648.13 -32.53 ?0.99 Zt_.64 78.87 8 L_ 43 E048.1 -33.72 61 .g6
110.OO 2_ 18 I 4_k_.6_ L_;O5 i_.A4 L_65 63.i9 24 3(] 20 3738.6 18.27 163.34
OIFFERENTIAL (,C_(T[_I_ MJO-COI._ _I_CUT[CN I_CCI,_AC_ ORI_'T OET_I_I_rN_Ti_N ACCt,_JCY
TDE -.6641 TRA-I.7247 TC3 -.1410 _.QJ .2372 _IGT |043.8 _,_ 462.3 _,_3 45.4 ST 443.3 ,_R 428.4 $5 416.7
-.823_ RR_ ._3 Re3 -.0_}2 _AU .0J4_ i_ .0_ J_ -.0_63 RI_ -.'_286 CRT .694g CR$ .7985 CST .9865
rOE .4103 FRA ,7793 re3 -.1011 _$P 3041 _ 1141.6 _3 -.0049 RI3 -.7286 LSA 700.2 NSA 251.4 $SA 14.7
{_01_ I .0577 _A 1.7521 _(3 .|444 r,_ -i05 _1 J043.9 SG2 462.i THA .74 £LI 567.6 _L2 240.6 ALF 43.59
IN( 3.6916 VJ 50.273
APO 151.70 v2 35.243
_TC 166.21 CLP 20.91
LAUNCH D4TE DEC 21 1968
hELIOCENTRIC CON|C
RL 14T,IT LAL .00
RP 107.54 LAP 3.33
RC 55,726 GL 7.34
PLAN[ TO_ENTR_ C CONIC
C3 111.863 VHL I0.577
LNO_ A_'MTH LN(H TZH[
90.00 4 31 55
90.00 21 _ 45
100,00 6 4 8
!00.00 ?2 41 13
110.00 7 36 7
| 10.00 23 25 43
FLIGHT TIM[ 82.00 ARRIVAL DATE
O| STAN(E 176,472
LOL 89.20 VL 21.913 GAL 13.78 AZL 86.36 hK:A 66.32 ._Nk J(]_._8 ECC .51275 INC 3.6395 V! 30.273
LOP 155.48 VP 33.834 GAP -50.59 AZP 88.54 TAL 166.10 TAP 232.42 RCA 48.86 APO 15J .70 V2 35.238
GP 1._0 ZAL _9.73 ZAP 19,_)0 _T$ 184.18 ZAE 147,63 ETE lg5,45 ZAC 89.?5 ETC 166.29 CLP 19.45
DLA 18,24 RAL 24,95 RA0 6570,1 VI[L |5,271 PTH 2,74 VHP 18,371 0PA -3,89 RAP 356,18 ECC ?,B4lO
L-| TINE IN| LAT _NJ LONG IN| RT A_ _NJ A214Tpt IN| TIN_ PO CST TXN |NJ 2 LAT ZNJ 2 LONG
3234.85 -25.60 113,I8 284.48 77.46 5 25 50 2634.9 -27.07 104.82
4666.00 14.48 J_.59 271.29 65.40 22 48 3I 4066.0 11.04 191.61
2937.46 -27.52 91.77 284.96 77.85 6 53 5 2337.5 -28.92 83.25
4438,61 16,26 181,0_ 2?0,43 64,57 23 55 12 3838.6 12.7! 174.03
2649.68 -32.5! 7I.IO 286.I4 78.80 8 20 17 2049.7 -33.7l 62.08
4299.17 _0.82 |68.04 268.02 62.25 24 37 23 3699.2 16.94 161 .O6
NAR 13 1969
DIFFERENTIAL CCRREcT!ON$ NIO-CO_SE E_CUTION ACCURACY ORBIT OETERMINkTICI¢ ACCURACY
TOE -.6675 TRA-1.7_59 TC3 -.1458 BAU ._'740 SGT I093.2 SGR 463.3 SG3 49.3 ST 467.0 .SR 4_0.1 SS 435.3
FOE .4375 FRA ,8055 FC3 -,1131 B_P 3168 _ |J87,3 R_3 -,00A9 RI3 -,7442 LSA 726,J MSA 255.0 SSA 14,9
BOE 1.0332 _A 1.7497 B(3 .I498 FSP o115 SG! 1093.3 _ 463.0 THA ,90 ELl 585.2 EL2 246.1 ALF 4!.63
LAUNC_ 0AT£ DEC 2! I_ FLIQ.IT TI_ 84.00 ARRIVAL OAT? NAR 15 1969
H_LIO(ENTRIC CONIC
• l. 147,17 LAL ,00
RP 107.56 LAP 3.36
RC 54.O71 GL 7,76
PLAN£TO(ENTRIC CONIC
C3 101.857 WL 10.092
LNCH A_PMTH LN(H TINE
90,00 4 27 g
90,00 21 40 16
1(30.00 6 0 A
IO0.00 22 50 3
110.00 7 33 24
110.00 23 33 I2
DIrFER[NTIAL COR_CTICN$
TOE -.6686 TRA-I.7_31 TC3 -.1488 BAU ._089
ROE -.7546 RRA .2668 RC3 -.0377 F_J ,01509
FOE .4550 FR4 .8371 rC3 -,1283 B_ ° 3367
_OE I.(X]82 _RA 1.7436 8(3 .1534 FSP -127
OISTANC_ IB_.BBg
LCX. Bg,_ VL 2"_._=_ GAL 13.15 A2_ 86,4i HCA
LOP 158,72 VP 34.1|9 GAP -_o17 A_ _o75 TAL
GP 1,36 ZAL 58,99 Z4P IB,06 ETS 184,77 2AE
tr_._6 stlA 101,_0 ECC .48990 IN( 3.5900 Vl 30.273
165,48 TAP 235.05 RCA 51.93 APO 151,68 V2 35.232
148.98 £TE 196.52 ZAC 90.98 £TC 166.35 CLP 16.01
0LA 18.g2 RAL 25.55 RAO 65?0.0 VI[L 14.940 PTH 2.69 VHP 17.6(]6 0P_ -3.11 RAP 357.81 £CC _.676_
L-| TIMIE IN| I._T IN| _ IN| RT AS{: _NJ AZl.ATH IN| TIME PC) (ST TIN IN| 2 LAT IN| 2 LONG
324_;11 -25.49 1i3.68 _3.83 77.23 5 2I II 2642.1 -27.00 105.34
4619.60 13.14 |95.84 2?0.73 64.69 _ 57 J6 4019.6 9,63 188.93
2_)4_.51 -27.45 _2.|3 284.3J 77.68 6 49 6 _342.5 -28.87 83.61
4394,44 |4,95 178,_9 269.8_ 63,81 24 3 17 3794,4 J1,31 171.49
2650.48 -32.50 71.|6 Z85.53 78.77 8 17 35 E050.5 -33.71 62,14
4259.23 19.53 165.65 267.34 61.37 24 44 iI 3659.2 15o56 158.78
N|O-COI.J_ [)(_CUTION ACCURACY ORBIT OETEAMINATION ACCURACY
SGT 1141.8 $Q_ 463.5 SG3 53.5 ST A90.3 SR 431.1 55 454.4
RRT .037! _ -.039_ RIT -.7594 CRT .6989 CR5 .8033 CST .9863
St_ 1232.3 R23 -.(X]55 RI3 -.75_4 LSA 752.3 HSA 258.0 SSA 15.0
SGI 1141.g _2 463,1 THA 1,03 [LJ 602.8 EL? 750.8 ALF 39.77
668
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH DATE DE( 21 1968
HELIOCENTRIC CONIC
RL 147.17 LAL .00
RP 107.58 LAP 3.38
RC 52.393 GL 8.20
PLANE TOCENTRIC CONIC
C3 92.775 VHL 9.632
LNO'I ATNTH LNCH TIME
9(3.00 4 22 3
90.00 21 49 40
100.OO 5 55 41
1(30.00 22 58 42
110.00 7 3(3 26
110.00 23 40 27
FLIGHT TIME 66.00 ARRIVAL 0ATE NAR 17 J969
01STANCE 189.362
LOt. 89.20 VL 22.778 GAL 12.54 AZL 86.46 HCA 72.80 SMA 103._3 EEC .46793 INC 3.5425 Vl 30.273
LOP |6|.97 VP 34.368 GAP -27,81AZP 88.95 TAL 164.90 TAP 237.70 RCA 54.96 APO 151.64 V2 35.226
GP 1.42 ZAL 58.32 ZAP 16.63 ET$ 185.46 ZAE 150.47 ETE 197.74 ?AC 92,71 £TC 166.40 CLP 16.58
0LA 19.58 RAL 26.09 RAO 6569.8 EL 14.633 PTH 2.65 VHP 16.870 0PA -2.32 RAP 359.44 ECC 2.5268
L-[ TIN[ INJ LAT |NJ LONG |NJ RT A,$( INJ A214TH JNJ TII42 PO C$T TIN ZNJ 2 LAT INJ 2 LONG
3248.99 -25.39 114.16 285.05 77.01 5 I6 12 2649.0 -26.92 I05.83
4572.43 11.76 193.07 270.12 64.05 23 5 52 3972.4 8.17 186.23
2947.02 -27.38 92.45 283.56 77,52 6 44 48 2_47.0 -28.83 83.94
4349.63 13.59 175.76 169.18 63,12 24 11 12 _749.6 9.88 168.94
2650.59 -32.50 71.17 _84.79 78.77 8 14 37 2050.6 -33.70 62.15
4218.83 18.20 163._ L=¢_6.62 60.55 24 5{] 45 3618.8 14.14 156.52
DIffEReNTIAL CORRECTIONS
T0_ -.6704 TRA-1.7192 TO3 -,1509 BAU .1938
R0_ -.7211Rf_ .2467 RC3 -.0405 FAU ,01553
FOE .4736 FRA .8595 FC3 -.1449 BSP 3562
80E .9846 _A 1.7_ BE3 .1562 VSP -140
NID-CGURS_ EXECUTION ACCURACY CR_IT DETERHINATION ACCURACY
SGT 1192.4 `%R 463.0 ,%3 58.1 ST 514.9 _ 431.5 SS 474.4
RRT .0448 RRF -.0469 R1T -.7739 CRT .7015 CRS .BO62 CST .9862
S_ 1279.1 R23 -.0061 R13 -.7739 LSA 780.0 _SA 260.3 SSA 15.2
`%1 1191.6 `%2 461.4 THA I.I? ELI 621,? EL2 254.? ALF 37.89
LAUNCH DATE DEC 21 1968 FLIGHT TIN[ 88.00 ARRIVAL OATE NAR 19 1969
HELIOCENTRIC CONIC
RL I47.17 LAL .(30
RP 107.60 LAP 3.39
RE _0.852 GL 8.65
PLANE TOCENTRI C C(_NI C
C3 84.542 V_. 9.195
LN04 AZ14TH LNOI TIN[
90.00 4 16 34
90.00 21 58 56
I00.00 5 51 0
100,130 23 7 11
110.00 7 27 1_}
0ISTM_¢'E 195.884
LOL 89.20 VL 23.169 GAL II.95 AZL $6.50 _ 76.05 ._A 104.76 ECC .44686 1NO 3.4967 Vl 30.273
LOP 165.22 VP 34.641 GAP -16.50 AZP 119.16 TAL 164,34 TAP _40._3 RCA 57.95 APO 151.58 V2 35.219
GP 1.48 214. 57,71ZAP JS.Z"Z [T$ ltl6.L_9 ZAE J51.11ETE J99.12 ZAC 94,45 ETC 166.43 CLP 15.15
OLA Z0.23 RAL 26.56 RAO 6_1_3.7 VEL 14.349 PTH 2.61 V_ 16.157 0PA -I .51 RAP | .06 ECC 2.3913
L-! TINE ]NJ LAT ZNJ L.CNG INJ RT ASC INJ A214TH ;NJ TZN[ PO C$T TIM INJ 2 LAT INJ 2 LONG
3255.rd3 -25._B IJ4,61 _B_.16 76.81 5 10 50 2655.6 -26.85 106.30
4_14.50 10.31 lEO.Z9 _,46 63.48 23 14 20 _924.5 6.67 183.51
2951,11 -_7.3R g_,74 _.68 77.58 6 40 11 235i.1 -28.79 84.24
4304.23 1_,18 17_,1_ L_l.49 6_.49 24 18 56 3704.2 8.40 166,38
2650.08 -3_.50 71.14 _3.¢5 78.79 8 I! 23 2050,1 -33.71 62.11
110.{30 23 47 _ 417B.0"_ 16.B2
OIrFERENT|AL CO_CTIOI_
TOE -.6725 TRA-I.7|_I T(3 -.1_16 BAU .17_
-.MB2 RRA .2270 Re3 -.04_ F/W .01603
roe .4935 FRA .B_77 FC3 -.1641 B_ 3771
BO£ ._23 BRA 1.7284 _(3 .1578 FSP -154
l_0.g_ _5._5 59.79 24 57 6 _57_.0 12.68 154.26
NI0-_ [_CUTION ACCURACY Digit 0ETERNIN_TION ACCURAC_
`%T IZ44.Z _R 461.7 `%3 63.1 ST 540.6 SR 431.2 SS 495.4
I_T .0533 RRF -.055_ RT_ -.7876 CRT ,7048 CRS .8094 CST .9861
`%_ 1327.1R_3 -.00_ R13 -.7877 LSA 809.2 NSA 261.9 SSA 15.3
`%1 1_44.3 ,%2 460.9 THA 1.31 ELI 64J.7 E_2 257.7 ALF 36:04
LAUNCH OAT[ DEC 21 1968 FLIGHT TIN[ _0.00 ARRIVAL DATE HAR 21 1969
DISTANCE 202.451
LCL 89,20 VL 23.534 GAL 11.39 AZL 86.55 H(A 79.29 SHA 106.19 ECC .42670 ;NC 3.4522 Vl 30.273
LOP 168.47 VP 34.878 GAP -25.25 A?P 89.36 TAL 163.83 TAP 243.11 RCA 60.88 APO 151.50 V2 35.2ll
GP 1.56 ZAL 57.17 ZAP 13.81ET5 187.28 ZAE 1_3.90 ETE 200.73 ?At 96.t9 ETC 166,43 CLP 13.72
HELIOCENTRIC CONIC
RL 147.17 LAL .[30
RP 107.62 LAP 3.39
RC 49.405 GL 9.10
PLAN_TOC[NTR_C CONIC
C3 77.076 VHL 8.779 OLA 20.87 RAL 26.98 RA0 6569.5 VEL 14.086 PTH 2.57 VHP 15.467 0PA -.70 RAP 2,68 ECC 2.2685
LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT A,S_ INJ A_MTH INJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG
90.00 4 10 42 3262.05 -25.18 115.06 ?.81.17 76.61 5 _ 4 2662.0 -26.78 106.76
90.OO 22 8 6 4475.84 8.82 187.49 268.76 62.98 23 _2 42 _875.8 5.13 180.76
1{30.00 5 45 59 2954.84 -27.27 93.00 281.71 77.25 6 35 13 2354.8 -28.75 84.5!
!00,00 23 15 31 4258.28 I0.72 170.50 267.75 61.93 24 26 29 ,_658.3 6.88 163.81
110.OO 7 23 44 2649.O1 -32.52 71.05 282.99 78.83 8 7 53 2049.0 -33.72 62.02
liD.DO 23 54 15 4136.87 15.39 |58.58 163.04 59.09 25 3 12 3536.9 11,18 152.01
OIV_ERENTIAL CORR[CTIONS NID-CCURS[ EXECUTION ACCURACY ORBIT OETERMINATIC_ ACCURACY
TOE -.6754 TRA-I.70_3 TC3 -.1507 B_J .1628 ,%T 12_.0 _ 459.6 ,%3 68.6 ST 567.6 SR 430,4 SS 517.4
ROE -.6560 RRA .21079 RC3 -.0472 FAU .01657 RRT .0_0 RRIr -.06_1 RI"F -._007 CRT .7089 CR5 .8129 CST .9861
rOE .5148 FRA .9170 FC3 -.1862 6SP 3978 `%B 1376.9 223 -.0075 R13 -.BO08 LSA 840.1HSA 262.6 5SA 15,4
BOE .9415 BRA 1.7189 BC3 .1580 F,SP -170 ,%1 1298.3 ,%2 458.6 THA 1.46 _LI 663.2 EL2 259.8 ALr 34.2|
LAUNCH DATE OEC 21 1968 FLIGHT TIN[ 9"_.00 ARriVAL DATE NAR 23 1969
HELIC([NTRIC CONIC OI$TANCE 209.057
RL 147.17 LAL .00 LQ.. B9.ZO VL 13.874 GAL 10.64 AZL 8_.59 _ 82.52 SlAA 107.58 ECC .40744 INC 3.4086 VI 30.273
RP 107.65 LAP 3.38 LOP 171.71VP 35.100 GAP -24.04 AZP 69.56 TAL 163.35 TAP 24_.87 RCA 63.75 APO 151.41 V2 35.202
RC 48.O64 GL 9.57 GP |,64 ZAL 56,69 ZAP IE.40 _T$ 188.51 ZAI[ 15_.8_ ET_ 202.6_ 2AC 97.92 ETC 166.42 CLP 12.29
PLANETOCENTRIC CONIC
C3 70.307 _ 8._1_5 0LA 21._O RAL _7,33 RAO 6S_.4 V[L 13.844 PTH _.S3 VHP 14._01 OPA .12 RAP 4.30 ECC 2.1571
LNCH A214TH LN_H TINE L-I T_N[ ]NJ LAT ;NJ LO4G INJ RT A_ rNJ A2_ITH _NJ TIN[ PO CST TIN ;NJ 2 LAT INJ 2 LONG
90.00 4 4 26 32158.46 -Z_.08 115.50 28010_ 76.41 4 58 55 L_6B.5 -26.71 107.2!
90.00 _ 17 10 44_.46 7._ 1_4,68 268.01 62.56 23 30 57 5826.5 3.55 177.99
lO0.O0 5 40 37 2958.33 -27.2'2 93.29 280.62. 77.13 6 29 55 2358.3 -28,71 84.76
100,(30 23 23 41 4211.61 9.E'Z 167.87 _.97 61.44 24 33 53 3611.8 5.33 161.23
lIO.O0 7 19 59 27_47.45 -3_,54 70.94 281,93 78.90 8 4 7 2047.4 -33.73 61.90
IIO.O_ 0 4 44 4095.47 13.93 156._ vr 164.19 58.46 I 12 59 3495.3 9.66 149.77
OIrFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT 0£TERNINATION ACCURACY
TOE -.6810 TRA-|.?_OI TC3 -.14_N_ _ .1484 ,%T 135_.9 .qGR 456.8 ,%3 74,6 ST 597.4 _R 428.8 5S 540.8
ROE -.6246 RRA .18<_Z R(3 -.0506 FAU .017|6 RRT .074_ _RF -.0763 R1T' -.8127 CRT .7144 CRS .8169 CST ,9864
rOE .5_O FRA .9479 re3 -.ZI!3 BSP 4130 `%B 1450.7 RZ3 -.0077 R13 -.8126 LSA 874,2 NSA 262,5 SSA I5.6
_OE .9241BRA 1.7106 B(3 .1_79 FSP -186 ,%l 1356.3 ,%2 455.4 THA 1.63 ELl 687.6 EL2 260.7 ALr 32.35
669
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH CATE DEC ZI 1_8 F'LIGHT TIME 94,_O ARR|VAL DATE NAR Z5 1969
HELIOCENTRIC CONIC
RL 147.17 LAL .0(3
RP 107.68 LAP 3.36
RE 46,839 GL 10.05
PLANC TC)(FNTRIC CONIC
C3 64.169 VHL B.0II
LNCH AZMTH LN_H T|l_
90.00 3 57 45
9(3.00 22 26 10
100.00 '3 34 55
100.00 z3 31 41
110.00 7 15 59
01STAN(E 215.698
cOL 89.Z0 VL 24.191 GArL 10.32 AZL _.63 H(A
LOP 174.95 VP 35,308 GAP -L_'_,89 AZP 89.75 TkL
GP 1.73 ZIL 56.28 lAP 11.00 (T$ 190.O6 Z/d[
85.76 SNA 108.93 ECC ,38908 IN(: 3.3657 Vl }0.273
i6219i TAP 248.67 RCA 66.54 APO 151.31 V2 35.194
157.89 ETE £04.90 ZAC 99.65 ETC 166.38 CLP 10.87
CLA 22.11 RAL 27.62 RA[_ 6569.2 VEL 13.621 PTH 2.49 VHP 14.157 OPA .95 RAP 5.91 £CC 2.0561
L-I TINE INJ LAT INJ L._N6 INJ RT AS_ INJ AZNTH INJ Till[ PO (ST TIM INJ 2 LAT INJ Z LONG
3274.95 -14.g8 115,85 278.86 76.2| 4 52 20 2674.9 -26.63 107.67
4376.40 5.70 181'B5 _7.23 62.22 23 39 7 5776.4 1.94 175,19
2961.65 -27.16 93.48 279.44 77.02 6 24 17 2361,7 -28.68 85.01
4164.92 7.68 183.Z3 Z_.15 61.02 24 41 7 3564,9 3.76 158.64
2645.45 -32.57 ?0.79 2_0.76 78.98 8 0 5 _045,4 -33,74 61 .75
8.11 147.55
_10.00 0 11 3 40_3.89 12.44 l_? L_i3._O _?_ i i8 _ 3455.9
OZFFEAg[NT|4L CCIRI_CTICINS NIO-C._UR_ EXECUTION ACCURACY
TOE -.6848 TRA-1.6895 TC3 -.1449 B3K/ .13L_6 5GT 1412_5 _ 453_ ,T_3 81.2
ROE -.5940 RRA .1711 RC3 -.0539 FAU .01784 RRT ,0872 _ -,0587 RfF -,8245
rOE .5627 FRA .9797 FC3 -.2407 BSP 4544 _ 1485.4 11_3 -,0086 RI3 -.8246
e0E .90C_ E_A 1.6¢J_2 8C3 .1546 FSP -2{)5 8_1 J413.1S_, 451.3 THA 1.78
C_uNo._ 0A7£ DEC 21 19_ FLIGHT TIME _1_.00
I-_L|C(ENTRIC CCN|C : OJ$TMK'E _._
RL |47.17 LAL ._ _ 89.20 VL 24.487 GAL 9._2 AZL 86.f_ PICA _8._H_ _44
RP J07.71 LAP 3,32 LOP 178.19 VP _._'_ GAP -_1.78 42_ _1_._4 TAL 162.5| TAP
_( 45.742 GL 10._3 GP 1.83 Z_ 55.9_ Z_P g.81 £TS J92.10 Z_ 1_0.O8 272
PLAN_TOC[NTRIC CCIqIC
C3 58.604 VHt. 7.655 0LA 2"_.71RAL _7.84 RAO _.| ME:_ |_.41_ PTH _.45 VHP
LNCH AZMTH LNO_ T;NE L-| TZNE ZNJ LAT ZNJ LONG ZNJ RT A_ ZNJ AZNTH INJ T|NE
90.00 3 "aO _ 3"_81.66 -14,87 1|6,4| 277,56 76.00 4 45 19
90.00 L_ 35 6 4325.68 4,09 179.00 Z_.4I 6I._N_ Z_ 47 12
100,00 5 28 _2 2_o4._0 -27,|Z 95,71 _78,17 76,91 6 18 17
I(:TD._(_ I 2_ _ 55 41|7,M 8,11 1_,_0 _'_._ 60,_ 24 48 |1
lJ0.O0 ? 11 44 2643,0_ -32,60 70.61 _79.51 79,09 7 55 47
110.00 0 17 7 401Z,28 10,92 1_1.70 Z6Z.M _7.41 1 23 59
0ir_lAC O:_qECTIONS NI0_ E_ECUTION ACO./_(_
TOE -.6_94 TR_-1.6718 T(_ -.1_O BAU .1170 _T 14_I.9 g 448.0 _K,3 88.4
ROE -;_4_A .j_J4 R_ -.0_71F_J ,0|8_ _ .10|_ _ -,10_ RIT -.8_56
tOE .58_4 tR_ !.0152 rC_ -.2745 BS o 45_ _ 1_37.9 _3 -.0095 RJ3 -.8558
BO_ .8909 BRA 1.C_147 _3 .1494 FSP -L=)Z6 _GJ J471.7 SG_ 446.4 THA 1.95
ORBIT OETERt41N_TION ACCURACY
ST 627.0 SR 426.7 55 565.3
_R_ .7_ (.R$ .8213 CS? .9865
LSk 908.9 MSA 261.7 S$A JS.7
ELl 712,2 EL.2 260.7 ALIr ]0.64
ARRIVAL DATE MAR 27 1969
1i0.23 [(( .37160 IN_ 3.3232 Vl }0.273
251.50 RCA 69.27 IPO 151.19 V£ 35.184
207,71 ZAC 101.37 [TC 166.32 CLP 9.44
13.555 DPA 1,79 RAP 7,_1 £(C 1,9645








ST 6_8.0 _R 424.0 SS 591.2
CRT .7264 C..RS .82_0 (ST .9867
LSA 945.7 NSA 260.1SSA 15.8
ELI 738,5 EI.2 259.7 _LF 29.00
LAUNCH 0ATE 0£C 21 15_8 FLIGHT TIN[ 98.00 ARRIVAL DATE NAR 29 1969
HI[LIOCENTRIC CONIC O[$TAN_E 2_9.064
RL i47.i7 LXL .DO LOL 89.2'0 VL 24.763 GA£ 9.33 AZL 86.72 H_A 92.23 SM_ 111.49 ECC .35499 INC 3.2808 Vt }0,273
RP 107.74 LAP 3.28 LOP 181.43 VP 35.685 GAP -20,71 AIP 90.13 TAL 16_.15 TAP 234.38 RC4 71.91 APO 151.06 V2 35,174
RC 44.782 GL 11.02 GP 1.94 ZAL 55.65 ZL# 8.23 ETS 194,87 ZAE 162,55 ETE 211.26 ZAC 103.07 61( 166.24 CLP 8.00
PLAI_TOC[NTRIC CONIC
¢3 _3.562 VHL 7.319 0LA 23.29 RAL 28.01 RA0 65_.9 VEL 13.226 PTH 2.42 WP 12.933 0PA 2.63 R_P 9.10 £C¢ 1.88_S
LNCH A?NTH LNCH T_I4E L-] T_14[ |NJ LAT [NJ LONG _NJ RT A_ _NJ A2_4TH _NJ TJl4[ PO CST TIN |NJ 2 L4T INJ Z LONG
90.00 3 43 3 3288.72 -24.75 116.89 276.18 75,78 4 37 52 2688.7 -26,46 108.64
gO.OO 22 44 0 4174.37 2.44 176.J3 265._5 61.78 23 55 14 3674.4 -1.35 169,50
100.00 5 22 2B 29¢>8.14 -27.06 93.94 276.80 76.80 6 11 56 2368.1 -28.61 85.48
100.00 23 47 15 40tO_18 _._2 :1_9.g7 264.40 _.42 24 55 6 3470.2 .55 153.44
110,00 7 7 14 2640,40 -32.63 l_.il 178.17 79.20 7 51 14 21340.4 -33.78 61.36
II0.00 0 22 55 39/0.69 9.39 149.46 _61,42 56.98 I 29 6 3370.7 4.97 143,15
OI_FE_NTIAL CORRECTICNS MIO-COURS_ EX[CUTION ACCURACY C_BIT 0ETERNINATION ACCURACY
TOE -.6944 TRa-1.6639 TO3 -.1283 BAU .I015 SGT 1530.3 SGR 444.0 ,%3 96.3 ST 690.3 SR 420.8 SS 618.5
ROE -.5356 RRA .1_65 RC3 -,0601FAU .01942 RRT .1169 RRF" -.1183 RTT -.8461 CRT .7337 CRS .8312 CST .9869
FOE ,6184 FR4 1.0482 FC3 -.3138 _SP 4778 _v_ 1593._ R_ -,0105 R13 -.8462 LSA ,984,7 MSA 257.7 SSA 15.9
_OE .8770 BRA 1.6695 B(3 .1417 FSP -249 SG1 15_|.3 _ 440.7 THA 2.|2 ELI 766.3 EL2 257.6 ALF 27.45
L4UNO40_TE DEC 21 1968 FLIGHT TINE IO0.00 ARRIVAL OAT[ NAR 31 1969
HELIOCENTRIC CONIC 0ISTANCE 255.780
RL 147,17 LAL .00 LOL 89.20 VL 25,020 GAL 8.87 AZL 06.76 PICA 95.46 SlAA 112.70 £CC .33924 IN<: 3.2382 Vl }0.273
RP 107.77 LAP 3.22 LOP 184.67 VP )5.851 GAP -19,68 A2'P _0.3| TAL 161.83 TAP 257.29 RC_ 74.47 APO 150.93 V2 35.164
RE 43.971 GL 11.51GP 2.06 ZAL 55.43 ZAP 6.87 (T$ 19_,82 ZAE 164.68 ETE 215.93 Z_C 104.76 ETC 166.15 CLP 6,55
PLANETC_ENTRIC CONIC
C3 48.994 VHL 1.000 OLA 23.85 RAL 28.11 R_O 6_.8 V_L 15.052 PTH 2.38 VHP 12.352 0PA 3,48 RAP 10.67 ECC 1.8063
LNCH A2'NTH LN_H TII42 L-I TIME INJ LAT INJ _ INJ RT AS( INJ AZMTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 3 35 0 3296,25 -24.62 117.41 £74,7! 75.56 4 29 56 2696.3 -26.37 109.18
90.00 _ 52 51 42"22.51 .77 173.14 _4.66 61.69 24 3 14 _622.5 -3.02 166.61
JDO.OO 5 15 44 2971.45 -27.01 94,17 _75._95 76.69 6 5 16 2371,5 -28.56 85.72
IO0.O0 23 54 48 4022,54 2.92 157.55 263.46 60.24 25 1 §t 3422,5 -J.O6 150.8_
110.OO 7 2 30 2637,43 -32.67 70.18 276.75 79.53 7 46 28 2037,4 -33.79 61.13
110.00 0 Z8 27 39"='9.33 7.84 147.25 _,4_ 36.62 l 33 57 3329.3 3.40 140.98
DZFFERI[NTIAL CORt;ECTIONS NIO-EOIAI_E E_CUTIO_ ACCURACY ORBIT DETE/_4INATION ACCURAC_
TOE -.6_97 TRA-1,6484 TC3 -.11_4 BNJ .0861 SGT 15_0,8 _ 438.4 S_5 105.1 ST 723.8 SR 417.1 SS 647.6
-.5080 RRA ,1200 RC3 -,0628 FAU .02034 RRT .|_46 RRF -,1362 RIT -,8560 CRT .7417 CRS .8369 CST .9872
roE .6500 FRA 1.0853 re3 -.3595 B_P _03 S_ 1650.1 R23 -.O118 RJ3 -.8561 LSk 1025.8 NSA 254.5 SSA 16.0
.8646 _RA 1.6527 BC3 .1314 FSP -275 SGI 1591.9 .%2 454.1 THA 2,3(3 ELI 795.7 EL2 254.5 _LF 26.00
670
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)
LAUNCH DATE 0EC ZI 1968 FLIGHT TII_ 10Z.00 ARRIVAL CATE APR Z 1969
HELIOCENTRIC CONIC
RL 147.17 LAL .00
RP 107.80 LAP 3.16
RC 43.319 GL 11.00
PLAN(TOCENTRIC CONIC
C3 44,8§7 VHL 6.698
LNCH AZNTH LNCH TJN_
9(3.00 3 26 29
90.00 23 ! aZ
100.00 5 B 4I
IOO.OO 0 6 7
lx0.O0 6 57 ]4
110.00 O 35 43
DIFFERENTIAL CCRRECTICNS
TDE -.7056 TRA-1.6312 TC3 -.0990 BAU .0710
ROE -.4814 RRA .1040 RC3 -.0650 FAU .02|37
FOE .6844 FRA 1.1Z46 FC3 -.4|25 B._° 5224
BOE .85A2 BRA 1.6545 BE3 .1185 FSP -303
OISTAN([ 242.513
LOL 69.20 VL 25.259 GAL B.43 AZL 86.80 H(A 98.69 SNA
LOP 187.90 VP 36.006 GAP -18.69 AZP 90.48 TAL 161.56 TAP
GP Z.ZO ZAL 55.27 ZAP 5.54 ETS 204.B2 ZAE 167.0D £TE
113.86 ECC .32433 [NC 3.1952 Vl 30.273
260.25 RCA 76.93 APO 150.79 V2 35,153
222.30 ZAC 106.A3 ETC 165.99 CLP 5.09
DLA 2A.39 RAL 28.15 RAD 6568.7 VEL 12.893 PTH







2.35 _HP 11.790 0PA 4.34 RAP 12.23 E¢C 1.7382
INJ LCNG INJ RT ASC INJ AZNTH JNJ TII_ PO CST TIN INJ 2 LAT INJ 2 LONG
117.97 273.16 75.3! 4 21 53 Z?04.4 -26.26 109.75
170_32 263,74 61.70 24 iI |2 357'0.1 -4.70 163.67
94,41 _73.85 76._7 5 58 16 2374.9 -28.54 85.96
154.73 262,50 60.13 I 12 22 337A.9 -2.68 1A8.21
69.94 275.25 79.47 7 41 28 2034.2 -33.82 60.88
145.07 259.40 56,33 I 38 31 3288.3 |.S4 138.63
MID-COURSE EXECUTION_CCURACY ORBIT OETERNINATION ACCURACY
SGT 1652.1 S_ 432.2 SG3 114.8 ST 758.7 52 412.9 SS 678.4
RRT .1547 I_F -.1564 RTF -.8653 CRT .7306 CRS ,8430 C$T .9876
SGe 1707.7 ¢123 -.0132 213 -.8955 LSA 1069.3 MSk 250.5 SSA 16.1
SG! 1653.6 _ A26.6 THA 2,48 EL1 $26.7 EL2 250.4 ALF 24.65
LAUN04 DATE OEC ZI 1968 FLIGHT TII_ IOA.O0 ARRIVAL DATE APR 4 1969
HELIOCENTRIC CONIC DISTANCE 249.258
RL 147.1 7 LAL .DO LOt. 89.;L_3 VL 25.482 GAL B.00 AZL 86.85 _ 101.92 ,_qk |14.9/_ ECC .3102A IN(: 3.151A Vl 30.273
RP 107.84 LAP 3.08 LOP 191.13 VP 36.|_ GAP -|7.73 AZP 90.65 T/q. J61.34 TAP 263.Z5 RCA 79.31 APO 150.64 v2 55.I41
RC 42,854 GL 12.50 GP 2.35 ZAL 55,16 ZAP 4.31ETS 214.63 ZNE 169.20 ETE 231.35 ZAC 108.07 ETC 165.82 CLP 3.61
PLANETC(ENTRIC CONZC
C3 41.113 W-fL 6,4|_ OLA _4.9J RAL _.|3 RA0 6_.6 t/EL J_.74_ PTH _.3_ V_IP |1,248 _PA _,20 RAP 13.76 ECC 1.6766
LNCH AZMTH LNCH TIME L-| TINE INJ L_T INJ LONG INJ RT A_ ZNJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG
90.OO 3 17 L_9 3315.26 -24.33 116.57 271.54 75.05 4 12 42 2713.3 -26.15 110.37
gO.O0 23 10 32 41|7.36 -2.63 167.37 21_.79 61._10 24 19 10 3517.4 -6.38 160.70
100.OO 3 I Z0 2978.44 -26.90 94.66 Z72.27 76.45 5 _lO 58 2376.4 -28.50 86.22
100.OO 0 13 18 3927.41 -.31 152.|3 26|.50 60.11 I 18 46 3327.4 -4.28 145.59
110.00 6 52 28 2630.7A -32.75 _J,U 27_.70 79.62 7 36 16 L_30.7 -33.84 60.61
110.OO 0 38 40 _47.1_ 4.77 142.94 258.!M 56.11 J 42 47 32A7.9 .29 136.72
DZFFERENTXAL CCIRRECTIONS NID-CCI, IRSIE [XECUTI(_N ACCURACY CREIT DETERNINAT|ON ACCURACY
TDE -.7121 TRA-I.6123 TC3 -.0787 BAU .0567 SGT 17|4.5 _}_ 42_.4 _3 125.4 ST 795.0 52 4DB.4 SS 711.3
ROE -.4561 RRA .O_85 RC3 -.0667 FAU ,02252 RRT .1775 RRF -.|794 RTF -.8741 CRT .7604 CRS .849_ CST .9880
FDE .722J FRA J,Jl_ FC3 -.A74_ B_P 5448 _ J 766.) _S -.D|47 R13 -.8743 LSA 1J15.3 NS,_ 24_.9 $5A 16.l
6DE .8456 BRA 1.614_ 6C3 .1032 FSP -335 _1 1716.0 SG2 4J8'2 THA 2.68 ELI 859.4 EL2 245.4 ALF 23.35
LAUNCH DATE DEC 71 1968 FLIGHT TII,_ 106.00 ARR]VAL _A TE *PR 6 1969
HELIC_EN_R|C CONIC
RL 147.17 LAL .00 LOL 89.20 VL
RP 107.87 LAP 3.0O LOP 194.36 VP
RC 42.524 GL 12.98 GP 2.52 ZAL
PLAN[TOCENTRIC CONIC
C3 _7.7_4 VHL 6.142
LNCH AZMTH LNCH TI_q[
90.00 5 7 59
90.00 23 19 Z3
I00.00 4 53 45
1OO.OO 0 _ 17
_10.OO 6 47 15
110.00 O 43 16
DIFFERENTIAL C_RECTIONS
TOE -.7182 TRA-I.59ZO TC3 -.0541 BAU .0436
ROE -.4320 RRA .073_ RE3 -.0675 FAU .02379
FDE .7634 FRA 1.2116 FC3 -.5460 BSP 5672
BDE .8581 BRA 1.5937 BC3 .0865 FSP -370
OISTANCE Z56.013
25.689 GAL 7.60 AZL 86.89 HCA 105.1A 5NA
36.268 GAP -16,81AZP 90.81 TAL 161.16 TAP
55.14 ZAP 3.29 £TS 251.73 ZkE 171.09 IT[
116.04 ECC .29695 INC 3.1067 vJ 30.273
266.50 RCA 81.58 APO 150.50 v2 35.129
244.5_ ZAC 109.68 ETC 165.62 CLP ?.|1
DLA 25.4J RAL 28.05 RAO 6568.5 VEL 12,6J3 PTH 2.29 VHP 10.724 DPA 6.06 RAP 13.27 ECC 1.6?DB
L-! TIl, q[ INJ LAT INJ LONG INJ RT A$C [NJ AZMTH INJ TI_ PO CST TIM |NJ 2 LAT INJ 2 LONG
3322.95 -2A.16 119.23 269.86 74.76 4 3 22 2722.9 -26.02 111.05
4064.21 -4.33 164.39 _6|.81 61.99 24 27 8 5464.2 -B.05 137,68
298?.11 -26.64 94.9Z 2?0.63 76.33 5 43 25 2382.1 -26.46 86.49
38_0.2B -I.9_ 149.54 2_.47 60.16 ] 24 58 3280.3 -_,_6 J47.99
_626.99 -32._0 69.40 2?2.08 79.78 7 51 0 20_7.0 -33.86 60.3?
3808.17 3.26 140,86 257.25 55.95 I 46 45 3208.2 -1.23 134.65
MIO-COUR_E E_ECUTION ACCURACY ORBIT DETERMINA T_ON ACCURACY
SGT 1776.7 SOl 418.3 $G3 137.2 ST 632.0 SR A03.6 SS 746.?
RRT ._31 RRF -.L_)56 RTF -.$B23 CRT .7706 CRS .8565 CST .9885
S_ 18_5.2 R_3 -.0167 R13 -.8826 LSA 1163.5 MSA 240.7 SSA 16.2
SG! 1778.B SG_ 409.1 THA 2.89 ELI 893.1 EL2 239.6 ALF 72,18
L_UNCH DATE DEC 21 196_ FLIGHT TIE 108.D0 ARRIVAL DATE APR 8 1969
HELIOCENTRIC CONIC
RL 147.1Y LAL .DO LCL 69..?0 VL
RP 107.91 LAP 2._ LOP 197.59 VP
RC 47.39? GL 13.47 GP 2.71 ZAL
PLANE TC(ENTRIC CONIC
C3 34.659 VHL 5.887
LNCH AZMTH LI_H TIME k-I TIME INJ LAT
90.00 ? 58 2 3333.54 -23.97
90.00 23 ?8 16 A010.80 -6.03
1OO.OO A 43 33 2983.83 -26.78
100.00 0 _7 ? _33.74 -3.48
110,OO 6 41 53 2622.91 -32.85
110.OO 0 4? 31 3769.49 1.78
CZFFERENTIAL CORRECTIONS
T_E -.7258 TRA-l._?02 TC3 -.0260 BAU .0_34
ROE -.4091RRA .0585 RC3 -.0673 FAU .02522
FOE .8087 FRA 1.76_0 FC3 -.6299 BSP 5867
eOE .8332 8RA 1,§713 BE3 .0721 FSP -409
01STANCE 262.773
2_.681 _AL 7.21 AZL 86.9A H_ 1D_,36 .T_,IA
36.413 GAP -lfl.9Z AZP 90.97 TAL 161.02 TAP
53.17 ZAP 2.77 £TS 259.fl9 ZAE 172.36 ETE
117,D5 ECC .28443 I NC 3,0605 vl 30.773
269.39 RC* 83.76 APC, 150.94 v2 35.117
263,21 ZAC 111._5 ETC 165.98 CLP .59
0LA Z3.88 RAL 27.91 RA0 65_.A VEL 12.491 PTH 2.26 VHP 10.2|9 0PA 6.93 RAP 16.73 ECC 1.5704
INJ LONG ]NJ RT A_ |NJ AZNTH ]NJ T_I_ PC) CST TIN [NJ 2 LAT |NJ 2 LONG
J19.94 2_.13 74.4_ 3 53 36 2733,5 -25.8 7 111 ,79
161.39 260.81 62.28 24 35 7 3410.8 -9.70 154.63
99.18 268,95 76.L_3 5 35 39 2383.8 -28.4_ 86.75
146.9_ 259.40 60.29 I _0 33 3233.7 -7.41 140.A0
69.09 270.42 79.93 7 25 36 21322.9 -33.88 60.00
I_8.B4 256.1_ §_.86 1 50 21 3169.4 -2.71 132.63
NI0-CCURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
SGT 1839.8 SGR 410.9 SG3 150,3 ST 871.0 SR 398.7 SS 783.3
RRT .23_ RRf" -.2355 RTF -.8898 CRT .7822 CRS .8640 CST .9891
1883.1 1_3 -.0184 R13 -,8901 LSA 1214.8 MSA _34.6 5SA 16,?
_1 1842.4 562 399.0 THA 3,13 ELI 929-1EL_ _3_.8 ALF 21.09
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LAU_CH 0ATE DEC Zl 1968
H_L IOCF'NTRIC CONIC
RL i47.17 LAL .(30
RP 107.95 LAP 2.80
R( 42.442 GL 1).93
PLAI_ TOC_NTRi C CONIC
C3 3l .887 VHL 5.647
LN_ A?NTH LNCH T[_
90.00 2 47 58
90.00 23 37 9
100.00 4 37
JO0.O0 0 33 28
JI0.00 6 _ 32
110.00 0 51 22
FLI&HT TIN[ 110.00 ARRIVAL CATE 4PR 10 1969
OISTANCE 269.53_
LOL 89.20 VL Z6.059 GAL 6.84 AZL 86.99 H_A 111.58 5WA 118.01 £CC .27Z66 IN( 3.01Z7 VJ 30.Z73
LOP 200.81 VP _.528 GAP -15,07 AZP 91.11 TAL 160.95 TAP 272.51 RCA 85.84 APO 150.19 v2 35.105
GP 2.93 ?AL 55.25 ZAP 3.0B ETS 290.17 Z_ 172.67 ET£ 285.83 ZA( 112.79 ETC 165.11CLP -.97
0Lk 26.32 RAL 27.73 R_0 6368.3 VEL 12.380 PTH 2.23 VHP 9.731 0PA 7.81 RAP 18.19 ECC 1.5248
L-| TIN_ |NJ I.AT JNJ _ INJ RT AS_ INJ AZNTH INJ TJNE PO (ST TIN INJ 2 LAT INJ 2 LONG
3345.03 -23.75 120.72 _.35 74.12 3 43 23 2745.0 -25.71 112.39
3957.26 -7.72 158.36 259.78 62.67 24 45 6 3357.3 -11.32 151.53
2989.44 -_.72 95.43 L_17.22 76.08 5 27 46 2389.4 -28.37 87.01
3788.10 -3.01 144,4£ 25B.3J 60.49 I _ 36 3188.1 -8.91 137.84
26|8.39 -32.g0 £W_.75 _.7_ BO.15" 7 20 10 2018.4 -35.91 59.65
3731.92 .35 |_.88 254.97 55.82 I 53 34 3131.9 -4.14 150.67
OIrF[A_NT_AL _(TI_ ....... N|D-OOUR_E E_ECUTION ACCURA(Y ORBIT 0ETERNINATION ACCURACY
TOE -.7311 mA-1.5463 r(3 .0102 BAU .0'_4 SGr 1¢01.! SGa-403_3 ISa.¢ S_ 90_.9 s_ 393.6 ss s_2.9
ROE -,3877 _A .0441 R(3 -.0658 FI, U .O_J RRT ._$_$6 _ -._N_ Rllr -.8975 CRT .7936 CRS .8719 CST .9895
rOE ,8585 FR_ 1.3123 r(3 -.727B 8SP 612_ _ Hb!3._ _ -._1't R13 -.8978 LS_ 126?.2 MSA 228.5 SSA 16.2
BOE .8275 BRA 1.5469 _C3 .0_5 FSP -453 S(;j 1_O4,_ _ _8.3 THA 3,3? ELI 964.4 EL_ 225.7 ALF _0.12
LALW..H OATE OE( 21 1968
MIELZO(ENTRI( COdIC
RL 147,17 LAL .OO
FLIGHT- T_NE 112.00 /_RIV_L O_TE APR 1_ 1969
0IST_ Z'/'6._
I.OL _9._0 VL Z_._4 GAL _.4g 421. B7,04 W._ 114.80 118.93 EC( .26162 ZNC 2.9627
RP 107.99 LAP 2.69 LOP 204,03 VP 36.6_3 GAP -|4._4 _ZP _1.24 T_4. 1((3.88 TAP 275.68 R(k 87.81 APO 150.O4
R( 42.67| GL 14._H) GP _.J? ZAL _._l_ ZAP 4.0_ ET$ 310.84 Z.4_ 171.95 £T£ 306.93 l_( 114.27 £TC 164.79
PLANE T_ENTR_ ( (CNJ(
(3 29.380 _ 5.4_O 0LA 26.72 RAL _7.49 RAO 6_,Z _EL IZ.27S PTH 2.Zl VHP 9._l OPA 8.713 RAP 19.59
LN(.H A2_TH LN(_ TXME L-I T]ME _NJL4T INJ _ INJ RT _ INJ &2NTH INJ TIME PO CST TIN INJ _ LAT
90.00 23 46 2 3903.77 --9.M l$$.30 _$8.73 6_.16 24 51 6 3303.8 -12.90
1130.OO 4 _9 39 299'Z._ -26.67 _.(_ _5.47 75.98 5 19 52 2392.7 -28,34
1OO.00 0 _ 30 3743.74 "_.49 |4_,00 2_7.1_ _0.76 | 4J 54 3143.7 -10.34




Im.Oo o 54,5 =_._: -I.O_
0IFr_R(NTIA_ CORRI[CTIONS
rOE .9132 rR_ 1._1FC3 -.B4_J 8_P 6_3_








NiO-(,OURI_ EY_L"UTION k(CUR_cV ORBIT O£1"_RNINL_TioN _CCUR_C_
_t,Y |_,6 _R 3_6.1 S_3 181.0 ST 948'9 SR 388.BSS 865.1
._OM RRF -,3086 RTr -._04_ otr .B06_ Ces .8802 (ST .9gO1
_002.2 RZ3 -.0_4_ RI3 -._1046 LSA 1323.1NSA 2_1.5 SSk 16.E
S(,1 J_.5 SGZ 376.6 TH_ 3.64 ELl 1002.1 EL2 217.7 ALF 19.23
LAUNCH 0ATE 0EC 21 1968
HELIC_ENTRIC CONIC
RL J47.17 LAL .00
RP 108.03 LAP _.57
RC 43.078 GL 14._1
PLAN[TC_ENTR|C CONIC
C3 27.115 VHL 5._O7
LNCH AZMTH LN(H TIN{
90.00 2 25 45
90.00 23 54 51
I00.00 4 22 IO
I00.00 0 45 3
110.00 6 26 6
I_0.00 O 57
fLIGHT TIN_ 114.00 ARRIVAL OAT£ 4PR 14 1969
01STANCE 283.056
LOL 89.20 VL 26.376 GAL 6.16 _7L 87.09 H_A 118.02 Se4A 119.79 E(( .25129 INC 2.9101 VI 30.275
LOP 207,25 VP 56.731 GAP -15,44 _ZP 91.37 TAL 160.88 TAP 278,B9 RCA 89.69 APO 149.89 v2 35,080
GP 5.45 Z_L 55.56 ZAP 5.43 [T$ 322.58 ZAE 170,49 ET£ 522.80 ZA( 115,70 ETC |64.45 CLP -4.19
0k_ 27.06 RAL 27.20 RAO 6568.1 VEL 12.186 PTH 2,19 VHP 8.808 0PA 9.59 RAP 20.94 £CC 1.4462
L-I T;I_ _NJ LAT INJ LONG |NJ RT AS_ ZNJ AZ14TH _NJ T|N( PO (ST T_M _NJ 2 LAT JNJ 2 LONG
5370.54 -23.27 122.43 262.68 73.39 3 21 56 2770.5 -25.32 J14.36
3850.64 -10.99 152.24 _57.65 63.74 24 59 2 3250.6 -14,45 145.25
Z995.85 -26,65 95.83 263.?0 75.89 5 12 5 2395.2 -28.31 87.43
3701.16 -7.90 139.63 256.01 61.08 1 46 44 3101.2 -I1.70 132.90
2607,43 -33.02 67.9_ 2_5.Z3 80.63 7 9 33 2007.4 -33.97 58.80
3661,74 -2.33 133.2_ 252.59 5_.89 I 58 38 3061.7 -6.80 126.97
DIFFERENTIAL CORRE(TIONS MIO-CCI.IR_ E_ECUTION kCCURACY CR_IT DETERMINATION ACCURACY
TOE -.7418 TRA-I.4_'Z4 T(5 .0975 8AU .0410 SGT Z019,3 S_R _89.2 S_3 199.0 ST 986.0 SR 384.1 SS 909.0
ROE -.3491 RRA .0156 R(5 -.0575 FAU .03060 RRT ._45B _" -.5524 RT1_ -.9109 (RT .8192 (RS .8888 CST .9906
rOE .9724 FRA 1.4_5 r(3 -.9771 8SP 6810 S_ 2056,5 R_3 -.0286 R13 -.9113 LSA 1378.3 MSA 214.5 5SA 16._
_OE .8198 _RA 1.4925 8(5 .1131FSP -558 S_1 _3.9 _ _1.3 THA 3.94 ELI 1037.5 EL2 209.4 ALF 18.48
LAUNCH OAT£ OEC 21 1968 FLIGHT TIME 116.00 ARRIVAL 0AT£ APR 16 1969
H_LIOCENTR[C CONI( 0ISTANCE _9.808
RL 147.17 LAL .00 COL 89.20 VL 26._18 G_L 5.B5 _ZL 87.15 Hr_
RP 108.07 LAP 2.44 LOP 210.46 VP 54_.820 GAP -12.67 A2'P 91.48 TAL
RC 43.658 GL 15.21 GP 3.7"/ ZAL _}.78 ZAP (_,97 _i'$ 31_).45 Z_
PLANE TOCENTRI C CONIC
C3 25.067 VHC 5.007 01.A 27.39 R_i. 26.B8 _0 6_68.0 V_L I_.101 PT_
LNO4 ATMTH LN_H TIME L-I TINE INJ L_T INJ _ INJ RT A_wC
90.DO 2 14 32 3_k_3.92 -23.00 123._, 2£O.82
90,00 0 ? 25 379_._ -12.55 14_.|_ 25£._4
100,00 4 14 42 29_N;.53 -_.61 95.9'_ L_I._'_
I00.00 O 49 56 3661.01 -9.22 137.37 254.81
J_:O0 6 2i 15 2600.54 -33.10 67.39 263.46
110.00 0 59 53 _9."/7 -3.55 131.55 _1.35
OlFFERENT!_L C_RE(TiONS
TC)I[ -.747! TRk-I .464B T(3 .1485 _AU .0523
R_£ -.3321 RRA .0013 R(3 -.04_9 FAU .03283
rOE 1.0_82 F'RA 1.4_3 F(3-1.1338 BSP 6821
BO£ .8176 8RA 1,4648 B(3 .1f66 r_k° -619
121.23 _k 120.60 ECC .24163 INC 2.8545 Vl 30.273
1¢=O.91 TAP 2B_.14 R(A 91.46 APO 149.74 v2 35.067
168.67 ETE 333.87 ZA( 117.06 ET( 164.02 CLP -5.86
2.17 VHP 8.3710PA i0.51 RAP 22.24 ECC 1.41_5
INJ A2NTH INJ TINE PO (ST TIN INJ 2 L_T ZNJ 2 LONG
73.02 3 10 56 2783.9 -25.11 115._9
64.41 1 10 43 3198,4 -15.89 14_.11
75.85 5 4 39 2396.5 -28.19 B7.51
61.44 l 50 57 3061.0 -12.96 130.58
80.93 7 4 35 2000.5 -54.00 58.27
_.98 2 0 22 _029.8 -8.00 125.27
ORBIT OET[RMIN_TION ACCURAC_
ST 1025.6 SR 380.1SS 956.3
(RT .8329 CRS .8978 CST .991_
LSA 1438.0 MS_ 207.0 SSA 16.1
ELI 1075.2 EL2 _00,7 ALF 17.79
MID-(CURS( £XEOJTION *CCURA(Y
SGT _D77,9 _ 383.4 SG3 219.1
RRT .394_1 _" -.40E"/ RTr -.9J68
S_ _11_.9 _3 -,0331 RI3 -,9175
SGI Z083.5 SG2 551.3 THA 4.29
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F ....
LAUNCH CATE CEC Z] ]968 rLI_T TINE |IB._O ARRIVAL C_T[ APR |B 1969
HIEL|C_ENTR|C CONIC 01STANCE 296.5_3
RL ]47.|7 LAL ,0(_ LOL 89.20 VL 26,648 6AL 5.5S A2L 87,21 H(A 124.44 SN_ 121.37 £C( .23223 INC 2.7946 V] 30,273
RP 108.11 LAP Z,_ LOP 213.67 VP _.901 GAP -11._ AZP 91.58 TAL 160.98 TAP 285.42 RCA 93.13 ,tPO 149.60 V2 35.053
RC 44.405 GL 15.57 GP 4.14 ZAL 56.05 2AP 8.64 F'TS 333.72 Z_ 1_.7_ £T£ 341.73 _PAC 118.35 £TC |63.56 CLP -7.59
PLAI_ TOCENTR IC CONIC
C3 23.Z17 VHL 4.81R CLA 27.65 RAL 26.52 RA0 6_67,9 VEL 12,02_ PTH 2,15 vHP 7.951 CPA II .44 R4P 23.47 £CC 1.3821
LNCH JZMTH LNCH TINE L-I" TIN[ INJ LAT
g_.O0 2 3 3l 3396.67 -22.?S
o_.00 0 15 _5 3746,04 -14,01
IO0.O0 4 7 53 2995.80 -Z6,62
lO_.O0 0 53 55 3624.14 -10.41
ll0.O0 6 16 49 2592.30 -33.19
IJO.OO I I 28 3(_0.40 -4,67
0 IFFER[NT IAL CORI_ CT 10N5
TCE -.7_18 TRA-|.4_
_C)£ -.3169 RRA -.0132
rc[ t.ll08 FRA 1.5739
P_C£ .8159 BRA 1.4366
LAUNC_ CAT£ 0£C 21 1968
H(EL IOCF'NTR | C CONIC
RL 147.17 LAL ,00
RP J08.|5 LAP Z.|6
RC 45.309 GL 19.88
PLAN[ TCXZ[NTR I C C.CN IC
C3 21.543 VHL 4.641
LNK'J-I A_TH LN(J'I TIN[
_.00 I 93 22
gO.OO 0 22 42
]00.0(] 4 2 2
100.(30 O 96 44
110.00 6 12
I I0.00 1 2 18
INJ _ |NJ RT A_ INJ A_4TH INJ TIM£
124.17 25B.9S 72.67 3 0 8
146.21 259.41 65.14 1 18 3
95.87 260.15 75.87 4 57 48
135.Z,_ ZS3.57 61.82 1 54 19
66.76 261.68 81.29 7 0 I
1_0.0! 250.09 $6.10 2 1 29
HI0-COUR_IE EXECUTION _CCURAC¢
TO3 .2043 0AU .0646 5GT 2134.7 S_R 379.2 SG3 241.6
RC3 -.0394 r_J .03=J31 RRT .4493 RRr -,45_4 RTFr -.9_223
rCA-1.3166 8_P 7013 SG_ 2168.1 1_3 -.038S R13 -.9_29
8C3 ._1 FSP -687 _G! 2141.7 $62 337.7 THA 4.68
FLI_4T TINE I_O.OD







ORBIT CETER_I_TION ACCURAC v
ST 1064.9 SR 376.9 SS I_6.7
CRT .8471 CRS .9(_72 CST .9917
LSA 1499.9 NSA 199.2 SS_ J6.0
ELI 1113.3 EL_ 191.6 ALF 17.22
M_RIVAL CATE APR 20 1969
OI $T/_ICE 303.287
LOL 89.20 VL 26.768 GAL 5.27 AZL 87.27 _ 127.65 SNA 122.O8 ECC .22426 [NC 2.7302 Vl 30.273
LOP 216.88 VP 3_.975 GAP -11,21 AZP 91,67 T_L 16J .09 TAP 2_,74 RCA 94.70 APO 149.46 V2 35.040
GP 4._7 714. 56.34 ZAP 10.42 ETS 3_._| ZAIE 164.79 ET£ 347.(_ ?_C 119.55 ETC 163.O `= CLP -9.38
OLA 27.BS RAL _I_.1A RIO 6567.9 VEL 11.955 PTH 2.13 vHP 7.547 0PA 12.39 RAP 24.62
L-! T_N[ JNJ I.AT |NJ L_ JNJ RT AK |NJ A2NTH INJ T_I,_ PO (ST TIM INJ 2 LAT
340_.62 -2"Z.54 124.64 257.12 72.39 2 90 9 ?.806.8 -24.74
37D1.39 -15,32 143.43 254._ 65,89 I 24 24 3101.6 -18.49
2_)'Z.D6 -_._i_ 9_.61 E_.41 76,00 4 91 54 239_.1 -28.34
3391.S9 -11.4_ 133.43 232.28 _2.Z0 I 56 36 299t.6 -15.08
2382.30 °33.29 66.00 299._I 81.73 6 96 0 1982.3 -34.07
3_74.12 -5,67 1_8._ _48J0 3_.23 2 1 52 2974.1 -10.06
DIFFERENTIAL GSRREC TICNS
TOE -.7549 TRA-I ,4068 TC3 .Z_1 B_4J ,0770
-,_039 _A -.0"_3 RC3 -,0293 r_4J .03810
rOE 1.19(X3 rRA 1.6973 FC3-I.S311 _P 71g_
BOg .6137 _RA 1.4070 6(3 .2673 F_P -763
MI0-C, OJR_IE: IE1EC'UTI(Aq ACCURACY
_GT 2187._ _ 377.5 St.,3 266.7
I_T .5097 RRF -.$221 R_ -.9274
_,e L_'_D,2 ll_3 -.OASJ R13 -,9281










ST 110_.6 ._ 374.9 55 1059.7
CRT .9617 CRS .9168 CST .g923
LSA 1562.8 _SA 191.3 SSA 15.9
EL! 1150.2 EL2 182.3 ALF 16.76
LAUNCH OATE DEC 2J 1968 FLIGHT TINE 122.00 ARRIVAL 0ATE
H[L[OCENTRJC CC)NIC 01$TAN(,E 310.009
RL 147.17 LAL .00 LOL 89.20 VL 26,879 GAL 5.01 AZL 87.34 HCA 13(3.86 SNA 122.75 ECC .21650 IN( 2.6600 VJ 30.273
RP 108.19 LAP 2.01 LOP 220.09 VP 37.043 GAP -10,51 AZP 91,74 TAL 161.23 T_P 292.09 RCA 96.18 APO 149.33 V2 35,027
RE 46.364 GL 16.12 GP 5.06 ZAL 56.66 ZAP 12.3! ETS 338.36 ZA£ 162.97 ETE 352.27 2AC 120.65 ETC 162.46 CLP -I1 .24
PLAN_ TOCENTR I C CONIC
C3 _.029 VHL 4.475 0LA 27,97 RAL 2_.7_ RAD 6_67.8 VIEL 11.892 PTH 2.11 VHP 7.15_ 0PA 13._ RAP 25.69 ECC 1.3296
LNCH AZMTH LNCH TIPA[ L-! TIN[ INJ LAT II_--LCI_ INJ RT ASC INJ A_ATH JNJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG
90.00 ! 45 19 3410.53 -22.46 125.09 255.37 72.29 2 42 10 2810.S -24.68 117.11
90.00 0 27 37 3662.96 -16.38 141.09 252.95 66.58 1 28 40 3063.0 -19.41 133.73
1(30.00 3 57 36 29_4.09 -26.81 95.05 256.71 76.26 4 47 20 2384.1 -28.44 86.63
IO0.OO 0 58 2 3564.63 -12.30 131._ 250.95 62.34 I 57 26 2964,6 -13.88 124.92
110.00 6 9 53 2570.06 -33,40 65.06 258.16 82.27 6 52 43 1970.1 -34.11 55.89
APR 22 1969
110.OO 1 2 14 3551.42 -6.52
OZrrERENTIAL CORM[CTIONS
TOE -.7557 TRA-I.3759 TO3 .3327 BAU .0891
RD[ -.2920 RRA -.0442 RC3 -.0066 FAU .04123
FOE 1.2761 FRA 1.7504 FC3-1.7820 8SP 7375
8DE .8102 BRA 1.3766 BE3 .3327 FSP -849
LAUNCH OATE DEC 21 I_68
HELIOCENTRIC CONIC
RL 147.17 LAL o00 LOt. 89.2'0 VL 26,980 GAL
RP 108.23 LAP 1.86 LOP 223.29 VP 37,104 GAP
RE 47.558 GL 16,29 GP 5.64 2AL 56.99 2AP
PLANETOCENTRIC CONIC
127.43 247.49 56.37 2
MI0-COURS[ EXECUTION ACCURACY
S_T 2236.7 SC_ 379.A S_3 294.9
RRT .S747 _ -.589_ RTF -,9321
_'_68.6 RZ3 -.0534 RJ3 -.9329
SGI LP"_47.5 ._ 309.0 THA 3.67
FLIGHT TIME 124.00
OIST_NCE 316.717
4.76 A?L 87.42 HC_
-9._4 AZP 91.80 TAL
14.32 [TS 339.58 ZAE
i 25 2951.4 -10.90 121.07
(]RI_IT 0ETERMINATION ACCURACY
ST 1137.6 SR 374.4 SS 1119.2
CRT .8763 CRS .9266 CST .9929
LSA 1626.0 HSk 183.3 SSA 15.8
EL1 1165.1 EL2 173.1 ALF 16.45
ARI_IVAL 0ATE APR 24 1969
1_,06 SI,IA 123.38 £CC .20931 IN(: 2.3827 VJ 30.273
161.40 TAP _95.46 RCA 97.95 APO 149.20 V2 35.015
161.29 ETE 356.22 ZAC 121.64 £T( 16i.81CLP -13.18
C3 18.6S7 VHL 4.319 OLA 28.01RaL 23.35 R_O 6567.8 VEL 11,8_ PTH 2.10 VHP
LNC.H ATMTH LNCH TIE L-I TIME _NJ LAT JNJ _ [NJ RT ASC |NJ AZt4TH
90.DO I 41 21 3401.58 -L_Z.6S 124.50 253.74 72.53
90,00 O 28 27 3638.35 -17.04 139.59 251.55 67.04
1(30.00 3 55 3 2970,52 -27.03 94.10 2_.07 76.72
1(30.00 0 57 25 3544.64 -12.93 150.72 249.59 62.81
_i0.00 6 7 48 2955.02 -33.53 63.91 256.42 82.94
110.00 1 1 9 3532._3 -7.22 1_6.45 246.16 56.50
OIFrERENTIAL CCR_ETIONS NI0-COUI_ E)(_CUTION ACCURACY
T_[ -.7_21 TRA-j.34_O TO3 .4087 8AU ,1020 _T _77,2 _ _6.2 SG3 326.4
ROE -.2826 RRA -.0611 RE3 .0179 FAU .04480 RRT .6418 RRIr -.6604 R1T -.9368
FOE 1.3678 FRA 1.8529 rC3-2,0790 e_ o 7990 SC,8 2309.7 1_3 -.0638 RI3 -.937R
130_ .8034 BRA 1.3434 6C3 .4091 F_P -949 SC,I _90.9 SG2 2_4,4 THA 6.32
6,787 0PA 14,41 RAP 26.64 ECC 1.3071
INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG
2 38 2 2801.6 -24,63 116.90
1 29 5 _0_.3 -210.01 132.17
4 44 34 23"J_.5 -28.$9 85.65
1 36 30 2944.6 -16.47 123.72
6 50 23 19_5.0 -34.15 94.72
2 0 _ 2932.9 -11.58 120.06
CR_IT OETERNIN_TION 4CCURAC_
ST 1166.8 SR 375.8 SS 1171.7
CRT .B908 CRS .9363 CST .9934
LSA 1686.5 _SA 115.9 SSA 19.5
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LAUNCH OAT! DEC ZI 1968 F'LIGHT T[I_ 126,00 ARRJVAL CATE APR 26 1969
I'_L|C(ENTR|C CCNIC DISTANCE 323.410
RL 147.17 LAL .DO LOL 89.20 VL 27.073 GAL 4.53 AZL 87.50 H.(A 137.26 .T_4A 123.96 £CC .20268 INC 2.4966 VI 30.273
RP 10/].27 LAP I .69 LOP 226.49 VP 37.159 GAP -9.19 AZP 91.83 TAL 161.59 TAP 298.85 RCA 98.83 APO !49.08 V2 35.000
RE 48.883 GL 16.56 GP 6.33 ZAL 57.53 ZAP 16.44 ET5 340.35 ZkE 159.80 ET[ 559.77 ZAC 122.48 ETC 16!.07 CLP -15.21
PLANE TOCENTRZ( C(_q | C
C3 !7.4!3 VHL 4.173 OLA 27.96 RAL 24.97 RAO 6567.7 V[L il.781 PTH 2.08 VHP 6.43| 0PA 15.50 RAP 27.47 ECC !.2866
LNC.._ A;_NTH LNCH TII.IE L-I TINE IN! LAT IN! LCNG IN! RT A.T_ IN! A_iTH IN! TI142 I_ CST TIN IN! 2 LAT IN! Z LONG
90.00 I 43 5 3574.84 -23.18 IL:_Z.72 252.29 73.27 2 39 20 2774.8 -25.26 114.66
90.00 0 23 39 3632.90 -17.18 139.25 249.99 67.14 I 24 12 3032.9 -20.13 131.82
JO0.OO 3 54 51 2950.02 °27.34 _.66 253.49 77.42 4 44 1 2350.0 -28.80 84.!6
100.00 0 54 34 3532.95 %15.29 1_0.04 248.11 62.98 1 55 27 2932.9 -16.81 123.02
110.00 6 6 58 2536.55 -55.C_ 62.49 254.71 85.78 6 49 15 1936.5 -34.17 53.28
1113.00 0 58 56 3519.20 -7.74 125.72 244.82 56.60 I 57 55 2919.2 -12.08 119.31
DIFFERIENTIAL CCRI_CTIOqS Mr0-C.J3URS[ EXECUTION ACCURACY CRIE31T DETERMINATION ACCURACY
T0E -.7476 TRA-!.30_ TC3 .4829 B/"J .1130 S(,T 2315._ SC,R 400.4 SC-3 361.7 ST i194.5 SR 380.2 SS 1231.!
R[_E -.2756 RRA -.0799 RC3 .0492 FAU .04875 RRT .7097 _ -.7514 RTF -.9407 CRT .9054 CRS .9459 CST .9939
r0E ! .4677 FRA 1.9700 FC5-2.4226 BSP 7754 _,_ 2349.6 1_3 -.0765 R|3 -.9419 L.T_ 1748.9 NSA 167.4 5SA |5.3
BOE .7968 BRA 1.5120 8C5 .4854 IrsP -1058 S_| 2352.8 _ _0.0 THA 7.10 £L1 1245.9 £L2 155.1 ALF 16.34
LAUNCH 0AT! Otr( 2! 1968 FLIC44T TIN! 129.00 ARRIVAL DATE APR 28 !969
HELICCENTRIC CONIC OI$Tj_I_E 5_J0.0_
RL 147.17 LAL .00 L.Q. 89.20 VL 27.158 GAL 4.32 A2L 87.60 HCA 140.46 _A 124.49 £(C .19658 IN(; 2.3996 Vl _0.273
RP 108.31 LAP I .55 LOP 229._ VP _,7._0_ GAP -I_.56 A2'P 91,85 TAt. 161.81 TAP 302.27 RCA 100.O2 APO 148.97 V_ 34.987
R( 50.327 GL 16.32 GP 7'15 ZAL 57.67 ZAP 18.7| ITS _10.7| ZAIE I_.50 £TE 5.17 ZA( i25.17 £TC 160.25 (LP -J7.33
PLANE TOCrNTR;( CONIC
C3 16.282 _ 4.035 DLA 27.78 RAL 24.C_. RAO 6_67.7 V[L 11.7_5 PTH 2.07 VHP 6.092 OPA 16.67 RAP 28.]6 ECC 1.2680
LNCH A2'NTH _ TiME L-! TIME IN! L.AT XNJ _ |NJ RT AS4_ ;NJ A2_4TH ZNJ T|NE PO CST T|N _NJ 2 LAT IN! 2 LONG
90.00 I 50 19 5_1.15 -24.01 119.78 Z_O._ 74.52 2 45 _] 2731.! -25.90 11! .62
gO.DO O !3 _ _o45.72 -|6.84 140.04 _48.5| _4_.g0 J 14 _ 3045.7 -19.83 132.64
100.OO 3 57 24 Z<J_| .46 -27.75 90._3 25| ._ 78.41 4 46 5 2_21.5 -29.06 82.08
100.00 0 49 12 55_0.64 -'|5._6 129.9| _46.(N? 6_.0! I 48 2 2950.6 -16.88 122.88
110.{30 6 7 _J 25|5.82 -5_.85 60.73 Z_1.05 B4.B0 6 49 53 1913.8 -34.18 5! .50
110.00 0 55 26 5511.04 -8.04 12_S._B _4_.411 56._ | 5_ 57 29|1.0 -12.37 118.86
DIFFERIENTIAL CORR[CTZOI_ NZO-_ [_CUTJCIql ACCURACY" CRBIT D£TERM|NATION ACCURACY
TO[ -,739! TRA-|.2?_ 7C_ ,55_4_ _ .1255 _7 Z_4_}.4 _ 424._ ,_5 401.2 ST 1216.2 _ _.88.3 $$ 1291.3
ROE -.27!3 RRA -.1011 R_'3 .0895 FAU .05312 RRT .773._ _ -.7983 R7F -.9441 CRT .9195 CRS .9552 /ST .9944
FOE 1.575J FRA 2.10_9 FC.'_-2.8245 BSP 7850 S_ Z_.4 i_ -.0_4 815 -.9457 LSA 1808.8 NSA 159.4 SSA 15.0
BOE .7873 BRA 1.2_02 B(5 .5_6 FSP -1180 _j 2_.5 _ 21545.5 THA 8.06 ELI 1268.5 EL2 146.3 ALF 16.59
LAUN(M CI, T[ DEC 2J J_8 _Ll_i,_f Till[ 130.00 .tRRIV/IL _,ITE
O1STANCE 536.745
LC¢ B9,2_3 VL 27.234_ GAL 4,1_ AZL 87.7l P_CA 143.66 _A 124.99 fCC .1909_ vl 30.273
LOP 232.1_8 VP 57.253 GAP -7.95 A2qP 91.84 TAL 162.04 TAP 3(_5._z_ RCA !01.12 V2 _4.974
GP 8.114 _eAL 58.00 _'AP 21.J5 ETS _40.79 _'_i_ 151.40 _'T[ 6.6| ]A( 123.66 CLP -19.57
CLA 27,46 RAL 24'51 RA_ 654_7.6 V(L 11._9 PTH 2.06 VI4P 5.770 CPA 17.95 R_P 28.67 ECC 1.2510
L.-I TIN_ IN! LAT IN! _ IN! RT AE IN! A_ITH IN! 711_ _O C$T TIM IN! 2 LAT]NJ _ LONG
_74,80 -24.9_ jjS._i _49o77 76.21 2 56 _ L_74.8 -26.63 107.66
34572.44 -16.!2 141,67 246,57 f_I_.40 24 57 0 3072.4 -19.16 134.33
2884.00 -28.23 87._ 2_0.54 79.74 4 51 2 _84.0 -29.36 19.33
355_.46 -i3.12 130.36 24_.10 62._ I 40 10 2938'5 -16.65 123.35
2485.97 -33._ 98.57 _51.54_ t_.07 6 51 _ 1_96.0 -34.15 49,3_
3_09.26 -8.11 129.19 242.15 _6.68 I 48 58 2909.5 -12.44 118.77
_[L IC(ENrRJC CONIC
RL 147.17 LAL .00
#P 108,]6 L_P I._
R( 5J._l Gc 16,13
PLANE TOCENTR I C CONIC
C3 ;9.2_! V_ 3.905
L_ _TWTH L_CH 71_[
_.00 2 1 "5
90.00 23 55 48
I00.00 4 2 58
1[_.O0 0 41 11
I10.00 6 10 10





CZrr[RENTIAL CCIRglECTIONS N|O--_Oi./_ [_(.UTION ACCURACY CIR_IT P_ETERI4IN_T|ON ACCURACY
TC4[ -.7259 TRA-I .2416 TC3 .6375 B_U .1551 ,,%T 2'5_5._ _ 460.7 5_3 445.3 ST 1250.4 _ 400.9 SS 1350.9
_CE -.2699 _RA -.12_B RC3 .1411F_U .0_02 I_T .8291W -.B571RTIr -.9475 (.RT .9350 CRS .9640 CST .99_9
rOE 1.6821 FRA 2.2_O7 F(3-3.2937 BSP 7954 SG4B 2410._ I1_ -.Ill! R15 -.9494 L.¢_J_ 1864.5 MSA 151.2 SSA 14.7
P-_E .7745 BR_ 1.2480 B_3 .6529 r_ -I_16 _1 _J_H_._ _.- 2_4.2 THA 9.28 EL1 1286.7 ELZ 137.9 ALF 17.11
L_UNO_ DATE DEC 2J 196_ FLIG#4T TZM[ 152.00 kR_IVAL DATE N_ 2 1969
_'_LZC_ENTeI( C._IC O;$T_ _45.M5
81. 147.17 LAL .0(3 LOL 89._ VI. 27.507 GAL 3._3 A_.. BT.dl4 _.4 146.85 _,_A 125.44 ECC .18588 IN(: 2.1593 VI 30.273
RP 108.40 L_P 1.18 LOP 23_.07 VP 37._5 GAP -7,55 A2_P 9|,BI TAt. 169.27 TAP 30_.12 RCA I0_.15 _PO 148.76 V2 34.961
RC 5_._6 CL 15.75 CP 9.34 7J_. 58.31 ZAP _.7_ _TS _10.59 ZA_ 156.47 ET£ 10.29 ZAC 123.93 ET( 158.28 CLP -21.94
PLAF4ETCJ_ENTRIC CONIC
C3 14._07 VHt. 3.782 OLA L_.97 RAL 24.0_ RAO _7._ V_L |1._49 PTH 2.04 VHP 5.464_ 0PA 19._ RAP 28._ ECC 1.2355
IN! _ IN! _ A_l.( IN! A_I4TH IN! T_4_ _O (ST TIM _NJ 2 LAT fNJ 2 LONG
111.54_ 248._1 78._0 3 9 57 _8.8 -27.32 102.95
145._4 244._4 65.75 24 41 3 3110.0 -18.24 1_.68
84._4_ 249,J6 81.45 4 59 5 LP_37.0 -29.64 75.87
151.44 24_.57 62.64 1 29 48 2957.0 -16.11 124.46
55.91 24_,76 87.64 6 55 45 1851.9 -34.06 46.67
125.49 2dOJ1 56.63 I 42 30 2914.9 -12.23 119.07
MZO-_ (_(.UT|OI ACCURAC_ ORBIT OETERNIN&TZON ACCURACY
_GT 2572.9 _R 515,7 S_,5 494.0 ST 1231.9 S_ 419.2 SS 1_06.3
RRT .8741 _ -,g049 RTF o.9_33 C.RT .9453 CR5 .9718 CST .9954
SC._2427.58_3 -.1_44 R|3 -.9531 LSA 1910.6 NSA 143.0 S5A 14.3
S(,1 2415.1 _Z 245.1 THA 10.83 ELl 1294.8 EL2 1_0.1 ALF 18.0_
LN_.4 ATMTH LNCH TIM[ L-I TINE IN! L_T
00.00 2 16 29 3208.77 -25.97
_0.00 23 39 13 57_:).97 -15.0_
!00.00 4 1! 48 2_37.01 -_B.75
100.0(3 0 3(3 31 3556.97 -12.54
1i0.00 6 14 53 2451.87 -34.11
|10.00 0 43 55 3914.87 -?._0
D|rrERCNTIIL C.C_CT|ON_
TOE -.7049 TRA-I.ZI047 TC3 .720_ BAU .1434
ROE -.Z718 RRA -.1551RC3 .2087 rAu .06555
r0E 1.78#4 YRA 2.4176 FC3-3.8456 8_b°
BOE .7555 _A J.2146 8C3 .74_H_ FSP -1473
674
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
LAUGH DATE DEC 21 196B FLIGHT TIRE 134,00 ARRZVAL CATE MAY 4 1969
HELI(XENTRIC CONIC 01STANCE 350.006
RL 147.17 LAL .00 LOt. 89.20 VL 27.371 GAL 3.77 AZL 87.99 I'IEA 150.04 SMA 125.86 ECC .16123 [NC Z.0060 Vl 30.273
RP 108.43 LAP 1.00 LOP ?39.25 VP 37.328 GAP -6.78 AZP 91.74 TkL 162.52 TAP 312,56 RCA 103.05 APO 149,67 V2 34.948
RC 35.282 GL ]5.12 GP 10.63 ZAL 58.57 2AP 26.60 ETS 340.JJ ?AE 155.69 ET£ 14.42 ZAC 123.9! ETC 157.09 (LP -24.45
PLANETOCENTRIC CONIC
C3 |3.438 VHL 3.666 0LA 26.24 RAL 23.95 RAD 6567.5 VEL 11.611PTH 2.03 VHP 5.182 OPA Z1.01 RAP 29.00 ECC 1.2212
LN(J.I AZNTH LN(H TIRE L-I TIN[ |NJ LAT INJ LONG INJ RT A,f_ |NJ A2'NTH INJ TIRE PO CST TIN INJ 2 LATJNJ 2 LONG
90,00 2 34 J6 3133.66 -26.90 |06.07 247.46 8(3.80 3 26 30 2533.9 -27.89 97.54
90.00 23 20 25 3757.40 -13.74 146.77 243.J6 65.00 24 23 2 3157.4 -17.00 139.61
1OO.00 4 24 7 2779.7! -29.26 80.38 247.83 83.60 5 10 27 2179.7 -29.84 71.62
JOO,OO 0 17 10 3586.79 -H.60 133.|5 242.07 62.26 ! 16 57 2986.8 -15.23 I26.24
110.00 6 22 15 2410.08 -_4.lB 52.65 248,18 89.57 7 2 25 1810.1 -33.86 43.42
J10.OO 0 35 32 3529.18 -7.36 126.25 239,53 56.52 J 34 21 2929.2 -J1.71 119.86
DIFFERENTIAL C_CTJONS NIO-COURSIE [XECUT|ON ACCURACY ORBIT 0ETERt4INATION ACCURACY
TO[ -.6797 TRA-J .J_9 TC3 .7903 BAU .15J6 SGT 2389.5 _ 589.0 ,_3 542.5 ST 1225,7 SR 445.5 55 14§8.0
ROE -.2777 RRA -.|915 RC3 .2959 FAU .0_42 RRT .g077 R_" -.9409 RTF -.9525 CRT .9567 CRS .9788 CST .9959
FOE ].8908 FRA ?.6090 FC3-4.4723 BSP BJ09 ,_ 2441.4 RZ3 -.1603 R! 3 -.9564 LSA J951.5 HSA 134,2 SSA J4,0
BOE ,7343 _A I.I_M5 BC3 .8439 FSP -|637 _J _429.5 SG2 241.0 THA |2._& ILl 1299.4 EL? 122.4 ALF 19.35
LAUN_ DATE DEC 2| 1968 FLIGHT TIME 136.00 ARRIVAL DATE HAY 6 1969
NELIOCENTRIC CONIC DISTANCE 356.606
RL 147.17 LAL .OO LCL 89.20 VL 27.429 GAL 3.61 AZL 88.18 HEA 153,23 _A 126.24 ECC .J7702 INC 1.8201 VJ 30.273
RP 1138.47 LAP ,82 LOP 242.44 VP 37,359 GAP --6.23 A1'P 9|.63 TAL J62.76 TAP 315.99 RCA J03.89 APO 149.59 V2 34.936
RE 57.109 GL J4.|6 GP J2.70 ZAL 58.79 ZAP 29.73 ETS 359.57 ZAE 154.96 [TE |9.25 ZAC 123.55 ETC 155.75 CLP -27.11
PLANETOCENTRIC CONIC
C3 12.633 VHL 3.554 OLA 25.2l RAL 23.97 RA0 6567.5 VEL IJ.577 PTH 2.02 VHP 4.921 0PA 22.93 RAP ?8.7? ECC 1.2079
LN04 AD4TH LNCJ4 TIN? L-! T|NE IN| L.&T |NJ LO_ |NJ RT A,_ IN| A1_4TH ZNJ TIRE PO CST T|N IN| ? LAT IN| 2 LONG
90.00 2 55 24 3049.06 -27.67 99.99 246.32 83.75 3 46 13 2449.1 -2B.25 91.37
90.00 L_ 59 25 3815.57 -12.04 150._ 241.56 64.1_ 24 3 0 3215.6 -15.42 143.15
I00.00 4 40 21 27J0.72 -29.68 75.29 246.52 96.24 5 25 31 21|0.7 -29.89 66.49
100.00 0 1 5 3629115 -10.25 J35.57 240.63 6J.77 ] I 34 3029.1 -13.95 128.73
110.OO 6 32 53 2358.61 -34.13 48.63 246.61 9|.95 7 12 12 1758.6 -33.49 39.45
110.130 0 25 2 3554.02 -6.43 127,56 238.32 56.35 J 24 |6 2954,0 -10.80 121.21
DIFFERENTIAL CORRECTIONS NID-_S[ £XECUTICN ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.6437 TRA-I.J_5 TC3 .8628 BAU ,|615 S_T 2345.6 SGR 692,5 5_3 604.8 ST J_30.6 SR 480.5 SS 1495.5
-.2874 RRA -._373 RE3 ,4|29 rAU .0759! RRT .9305 RRF -.9656 RTF -.9545 CRT .9664 CR$ .9945 CST .9963
rOE 1.9705 FRA 2.8|_1 FC3-5.2023 BSP 8|88 S6B 2445.9 R_3 -.|848 R]3 -.9600 LSA |973,0 NSA |24,8 554 13.6
80E .7049 8RA | .1541 B(3 .9565 FSP -1824 S_1 2433.6 S_2 ?44.5 THA J5.52 ELl J_88.0 EL2 ||5.0 4LF 2l .32
LAUNCH DATE 0EC 2| 1968 FLIGHT T|RE 13_.00 ARRIVAL 0ATE HAY B 1969
HELIO(ENTR|C CONIC
RL 147.17 LAL ,GO LOt. 89.20 VL
RP I08.51 LAP .64 LOP 245.62 VP
RC 59.010 GL 12.74 GP 15.08 ZAL
PLANETC_[NTRIC CONIC
C3 I|.884 VHL 3.447 0LA 23.77 RAL
LNCJ.4 AZNTH LNCH T|RE L-| TIRE
90.GO 3 20 38 2951.71
90,00 22 35 54 3887.00
100.00 3 IlO ?627.58
lO0.O0 £3 38 4 3686.36
110.OO 6 47 37 L_'294.53
110.OO 0 12 2 3592.J8
OIFFERENTIAL C.CRK_CTIONS
TOE -.5987 TRA-I.0887 TC3 .9254 BAU .1727
ROE -.3012 RRA -.2973 RE3 .5705 FAU .08Z66
FOE 2.0136 FRA 3.0514 FC3-6,0ZI8 6SP 8253
BOE .6702 BRA 1.1286 6C3 l.O872 FSP -2020
DISTANCE 363.185
27.481 GAL 3.47 AZL 88.41HC_ 156.41 5_A I26.58 ECC .17322 INC 1.5883 vJ 30.273
37.386 GAP -5.69 AZP 91.46 TAL 163.00 TAP 319.42 RC_ 104.66 APO 148.51 V2 34.923
58,94 ZAP 33.21ET5 338.33 ?AE 154.15 [TE 25.02 ZAC 122.75 ETC 154,22 CLP -29.95
24,19 RAD 6567.5 VEL 11.544 PTH 2.01VHP 4.687 OPA 25.26 RAP 28.0? £CC 1.1956
IN| LAT |NJ LONG IN| RT AS( IN| _ZNTH IN| TIRE PO CST TIN |NJ 2 LAT |NJ ? LONG
-28.19 92.91 245.17 87.26 4 9 50 2351.7 -28.28 84.25
-9.69 154,34 240.11 65.33 23 40 41 3287.0 -13.39 147.41
-29.89 69.12 245.2? 89.48 5 44 57 21327.6 -29.64 _3.33
-6.39 138.80 239.31 61.20 24 39 30 3086.4 -12.17 132.05
-33.87 45.65 245.05 94.89 7 25 52 1694,5 -32.83 34.57
-4.98 129.57 257.23 56.14 I 11 54 2992.2 -9.40 123.27
MIDoCOURSIE EYJ[CUTION ACCURACY ORBIT DETERNINATION ACCUR4CV
SGT _03.6 SGR 834.8 SG3 664.5 ST 1158.6 SR 526.3 SS 1514.0
RRT .9447 _ -._|4 RTF -.9560 CRT .9749 CRS .9890 CST .9969
S(_ 24_0.2 R_3 -.20_1 R15 -.9641 LSA 1974.4 MSA 113.8 S5A 13.4
SGJ 2436.5 _ 2_.6 THA 19.12 ELl 1268.0 EL2 107.1 _LF 24.07
LAUNCH DATE DEC Z] J968 FLIGHT TIN? J,lO.O0 ARRIVAL DATE MAY 10 1969
H[LIC(ENTRZC CONIC
RL J4?.J? LAL .00
RP 108.59 LAP .45
RC 60.976 GL |0.65
PLANETCK_ENTRIC CON|C
C3 1|.185 _ 3,344
LNO'_ AZNTH LNCH TIN?
90.O0 3 51 2!
90.00 _ 9 IO
100.00 5 27 50
100.00 23 J5 2"?
110.00 7 7 45
110.OO 23 51
DIFFERENTIAL CORRECTIONS
TOE -.5429 TRA-1.0464 TC3 .9717 BAU .18r._
ROE -.3179 RRA -.3788 RC3 .7864 FAU .08913
FOE t.9900 FRA 3.2977 FC3-6.89_8 BSP 8332
_OE .6291 BRA 1.1129 Be3 1.2500 FSP -_'213
DISTANCE 3_9.743
LOL 89.20 VL _7.528 GAL 3.35 AZL 88.71H_ 159.60 !_44 126.90 ECC .16992 INC 1.2886 VJ 30.273
LOP 248.80 VP 57.409 GAP -5.16 AZP 91.21 TAL 163.23 TAP 322.63 RCA |05.35 aPO 148.45 v2 34.911
GP 18.20 ZAL 59.01 2AP 57,15 [T$ 336._N_ ZAE J 53.00 ETE 32.00 ?AC 121.36 ETC 152.46 CLP -32.96
OLA 21.70 RAL 24.68 PAD 6567.4 VEL 1J.514 PTH 2.01 VHP 4.488 OPA 28.17 RAP 26.76 ECC 1,1841
L-Z TJNE IN| I.AT IN| LONG |NJ RT ASC IN| A1'NTH |NJ TIRE PO CST T|M IN| 2 LAT |NJ 2 LONG
28_6.9"Z -_.28 84.52 244.00 91.46 4 38 38 _36:9 -22.7_ 75.89
_976.54 -7.11 159.45 2_8._O 62.92 ?3 15 27 3376.5 -10.74 152.65
2525,79 -g_9,71 61.56 243.93 93.46 6 9 56 1925.8 -26.91 5?.85
3762.g0 -5,86 f4_,O? 238.21 60.65 24 18 5 3i62.9 -9.73 136.42
2"Z13.20 -33.23 _7.,,,_ 245.49 98.54 7 44 59 1615.2 -31.69 28,50
3648.26 -2.69 132.51 2_6,35 55.92 24 52 44 ]048.3 -7.30 126.26
NI0-CCUR_E EXECUTION ACCURAC_ ORBIT DETERNINATION ACCURACY
,%r 2238.4 SGR 1030.0 SG5 7?2.3 ST 1095.7 SR 583.6 $5 1300.4
RRT .9525 _ -og_O7 RIT -.9567 CRT ,982| ORS .9923 CST .9977
SG_ 2464,0 _3 -.2105 RJ3 -.969(J LSA 1944.8 MSA 100.1 SSA 13.6
SGI 2447,2 S_2 287.0 THA 24.02 ELl 1237.6 EL2 97.3 ALF 27.80
675
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69_
LAUNCH 0ATE 0EC 21 1968 FLIGHT TIE 142.00 ARRIVAL CATE MAY 12 1969
HELIOCENTRIC CONIC
RL 147.17 LAL .O0
RP 108.58 LAP .26
RC 63:000 GL 1.52
PLANE TOCENTRIC CONIC
C3 10.543 VHL 3,247
LNCH ATMTH LNCH TZNE
90.00 4 29 57
90.00 21 _7 48
I00.00 6 2 }6
IOO.O0 22 47 50
110.00 7 _5 26
110.00 23 31 ,39
0ISTANCE ]76.778
LOt. 89.2O VL 27.569 GAL 3.24 AZL 89.12 HCA 162.7H SHA
LOP 251.98 VP 37.429 GAP -4.66 AZP 90.84 TAL 163.44 TAP
GP 22.37 ZAL 59.02 ZAP 41.70 ET5 335.23 ZA£ 15|.09 ETE
127.18 ECC .16679 INC .B843 v! 30.773
326.22 RCA {05.96 APO 148.39 VZ 34.900
40.28 ZAC 119.19 ETC 150.45 CLP -36.16
0LA 18.67 RAL 25,59 RAO 6567.4 VEL 11.486 PTH 2.00 VHP 4,]42 0PA 31.95
L-I TII,_ |NJ LAT INJ LONG INJ RT AS( |NJ AZNTH INJ TIME PO CST TIM
2696.02 -27.61 74.27 242.84 96.55 5 14 53 2096.0
409].27 -3,40 166.O2 2}8.09 61.87 22 46 I 3493.]
2597.25 -28.BI 52.12 242.66 98,35 6 42 5} 1797.2
_W_67.28 -2.34 148.82 237._0 60.19 2] 52 17 3267.5
2106.80 -31.86 29.39 241.99 103.09 8 |0 53 1506.8
37}0.49 .29 1_(>.80 235.86 55.82 24 ]5 40 3130.5
0IFFERENTIAL CCRRIECTIONS
TOE :,46_ TRA -.9910 T(3 1.0417 8AU .2140
ROE -.]Ze6 RRA -.4_ RZ_ j.id_ rAu .095?0
FOE 1._2_0 FRA ].5094 FC3-7.8586 85P _12
8OE .5680 ELRA 1.1053 8(3 1.518_ FSP -2440
HI0-COURSE EXECUTION ACCURACY
S¢7 2129.4 _ I296.5 S(,5 ?68.6
S(_ 249].0 _3 -.1950 RI5 -.9766
_1 247_.0 5,_2 523.2 THA _(_.82
RAP 24.72 EC( 1.1755








ST 987.5 SR 641.5 SS 1415.8
CRT .9880 CRS .9944 CST .99_6
LSA 1839.6 MSA 83.4 5SA 14.3
ELI 1174.7 EL2 83.3 ALF 32.88




RE 65;#16 GL 2.6_ GP
PLAN_T_[NTRXC CONIC
C] 10.011 V_. 5.164 OLA
LNO-I A2147H LN_ TINE k-I Till[ INJ LA7
90.00 5 20 5] 2513.54 -25.52
90.00 20 59 16 4254.95 I.BI
100.00 6 49 40 _?_4 -26.5Z
1_.00 _ 13 1| 4016.46 2,71
110.00 e 14 34 19($1.58 -L_,15
I_0.00 23 4 46 5854._9 5.0A
OIFFER_NTIAL (CI_IE(TICI_
TOE -.449! TRA-I,0II7 TC3 .7651 _AU ,2149
RO_ -.3584 RRA -._93 R(3 |.4JIB FAU .0_059
rOE 1.6716 rRA ].6_ rC_-/.s_4_ BsP ?4_M
eo_ ._746 SR_ 1.22428c3 1._? FsP -_Oe
01$T_W_E 3_2.Y96
3.14 _2'L B9._O _ 165.:96 _A |27.42 ECC .16413 IN( .3012 VJ 30.273
-4.16 A2'P _10._10 TAL 16_._ TAP 329.58 RCA I06_I APo 148.54 V2 34.889
28.11 ZAL _9:0_ _P 47,11 ITS 3_3.1J _E 147,_£ _TE 49.5? _A( 115._9 ETC 14_.1_ CLP -39,50
14.03 RAL 27,15 RAO 6_67.A VEL 11,46_ PTH 1.99 VHP 4.285 OPA 37.03 RAP 21.48 ECC 1.164H
INJ LONG INJ RT AS( INJ A2"NTH INJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG
61.34 _41.91 102.70 6 2 47 1915.5 -Z3.52 53.24
17_.04 _38.13 61.74 22 10 I1 }654.9 -1.98 168.42
40'01 _41.64 104.32 7 _ 4? 1627.2 -24.29 51.9Z
157.01 _7.63 60,22 2120 7 54i6.5 -1.27 150.49
18.9_ _40.76 108,70 e 47 15 1361.6 -26._2 10.92
143,3i Z_.18 56.15 24 9 I 3254.9 .56 137.09
NI0-O]IJRS_ E_ECUTION ACCURACY CRSIT 0£TERRINATION ACCURACY
$_T Z112,3 _,_ 1695.5 _3 BO0.I ST 991.5 5R 755.7 SS 1379.5
RRT ._4(_ _ -.99B_ RTT -.9448 CRT .9972 CRS .9965 CST .9996
E?O8.S_ o.1_ RI_ -.9181 LS; 1858._ MSA 5_.6 SSA 20._
_1 _?_,_ .,_ 432;0 THA _.4l ILl 1245.6 [L_ 45.0 ALF 37.30
• 07 L(_e _.1_ VP _.44_ GAP
L4UNCH 0ATE DEC Z1 1968 FLIGHT TINE 146.00 aRRIVAL CATE HAY 16 1969
HELIOCENTRIC CONIC 01STANCE 589.285
RL 147.17 LAL .0_ LOL 89.20 VL 27.639 GAL 3.06 ATL 90.61 N(A 169.13 SMA
RP 108.65 LAP -.11 LOP 258.55 VP 57.459 GAP -5.68 AZP _9.40 TAL 163.79 TAP
RC 67.198 GL -5.56 GP 36.26 ZAL 59,45 7AP 55.81ETS 5_0.65 ZAE 141.65 £TE
PLAN[TOCENTRIC CONI(
C3 9.772 VHL 5.126 CLA 6.42 RAL 29.7] RA0 6_67.4 VEL 11.45_ PTH 1.99 VHP
LNCM AZMTH LN(H T_NE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_4TH
90.00 6 33 i7 2_57_68 -20.59 44.25 241.88 109.88
90.00 20 7 28 4501zLsO 9.60 18_.95 440.08 65.25
I00.00 7 57 41 1985.47 -21.44 23.87 241.54 111.54
100.00 21 25 46 4248.6] 10.41 169.95 2_9.65 61.82
110.00 9 12 55 1750.05 -25.71 4.93 240.48 115.58
11o.oo 22 z7 1 4o56._4 12.54 154._5 2]_.59 _7.94
CIFFERENTIAL CCRR[CT_ONS ............
TOE -.3239 TRA -.9342 TC3 .8166 BAU .2828
ROE -.2991 RRA -.9!k,15 RC5 1.9968 FAU ,08964
r0E 1.0251FRA 5.7877 FC5-7.9417 6SP 9178





INJ TIME PO CST TIM
7 i0 55 1657.7
2E ]6 54 }64B.6
9 42 5 1150.0
25 34 38 3456.8
INC .6056 VJ 30.273
APO 148.79 v2 34,878
ETC 145.73 CLP -47.92
RAP 16.07 ECC 1.1608







NI0-COURS_ EXECUTION ACCURACY .... GRBIT OETER_41NATION ACCURACY
S_T 1896.| _ LP'ZO].5 S_5 758.0 ST 7H7.5 SR 756.0 SS 1069.7
RRT .9481RRF -._995 RTF -.9467 CRT .9987 CRS .9966 CST .9917
S_ 2906.8 R23 -.t387 R15 -.9897 LSA 1525.9 MSA 84.9 5SA 11.3
•_i 2869.7 5_2 46].I THA 49.5_ ELI 1091.2 EL_ 27.9 ALF 43._4
LALk_iCH 0ATE OEC 21 196_ FLI(_T TIM£ 148.00 AREIVAL CATE MAY 18 1969
HELIOCENTRIC CONIC
RL 147.17 LAL .00 LOL 89,L_0 VL
RP 108.68 LAP -._O LOP 261.50 VP
RC 69.]60 GL -19.59 GP 48.07 ZAL
PLANETOCENTRIC CONIC
C3 10,716 VHL 3.275
LNCH A_TH LN_H T_HE
90.00 8 30 55
90.00 18 45 48
100.00 9 48 57
100.00 :20 10 26
110.00 10 49 42
]10.O0 21 26 10
OIFFER_NTIAL CCRRECTIONS
TOE -.2375 TRA -.90_2 TC5 .6441 8AU .5512
ROE -.1260 RRA-I.3790 RC5 2.5796 FAU .07173
FOE ._364 FRA 5.4159 FC3-5.7949 BSP 10614
BOE ._687 BRA 1.65(31BC3 2.4652 FSP -1910
0ISTAN,_£ _95.745
27.667 GAL 2._ AZL 92.25 H_A 172.}0 SNA 127.84 ECC .15977 IN( Z.7541 V1 }O.773
37.471 GAP -3.22 AZP 87,77 TAL _65.9l TAP 556.21 RCA 107.4J APO J4_.26 VZ 34._67
61.56 ZAP 62.33 ETS _27.98 Z_ 151.45 ETE 67.44 7AC 103.57 ETC 143.37 CLP -45.99
OLA -6.87 RAL 34.25 RAO 6567.4 V_L 11.494 PTH 2.00 VHP 4.921 OPA 53.90 RAP 6.0E ECC 1.1764
L-I TIt4_ INJ LAT INJ LCN_ INJ RT A,_C tNJ AZMTH INJ TINE PO CST TIM INJ 2 L_ T INJ Z LONG
1861.51 -9.7] _O.23 245.71 116.72 9 I 55 1261.3 -6.06 13.47
4934.59 21.54 215.]I 247.77 70.93 _0 8 5 4354,6 18.54 207.75
1_9.55 -10.57 1.27 245.27 118.15 I0 15 47 1009.5 -6.72 354.59
4661.64 _,_ |94.89 247.45 69.48 21 28 7 4061.6 19,23 1_7.37
1419.30 -12.78 545.53 245.96 121,98 11 13 21 819.3 -8.46 339.10
4424,_9 24.59 175.82 246.36 65.47 22 39 55 _q24.6 21.07 16_.a_
MI0-COURSIE £](ECUTICN ACCURACY ORBIT OETERMINA TION ACCURACY
S_T 1705,7 S_ 2895.9 S_3 616.0 ST 634.4 SR 763.4 55 789.4
RRT .9389 _ -._ RTF -.9579 CRT .91_2 CRS .9977 CST ._22
S_ 5359.9 R_5 -.0899 R15 -.995_ LSA 1243.3 HSA _50.0 SSA _.9
S_1 55L:>0.8 S_2 511.2 THA 60.51 ELI 971 .] EL2 204.3 ALF 50.77
676
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 4. 1968-69_
= L
LAUNCH 0ATE DEC ZI 1968 FLIGHT TIE 150,00 ARRIVAL DATE MAY 70 1969
HELIOCENTRIC CONIC
RL 147.17 LAL .(30 LC_. 89.7D VL
RP 108.72 LAP -.49 LOP Z64.67 VP
RC 71.560 GL -43.10 GP 65.16 ZAL
PLANI_.TOCENTRIC CONIC
C3 19.9(34 VHL 4.348
LNCH ATNTH LN_H TI_f_
81.99 13 4 54
98.D1 15 J6 50
10(3.OO 14 43 50
100.00 16 20 36
I|0.00 14 24 12
110.00 19 56 43
OIFFERENTIAL CORreCTIONS
TDE -.2156 IRA -.9879 TC3 .7819 BAU .4042
_E .5603 RRA-2.2323 RC} 1.5742 FAU .03652
FOE -.}923 FRA 2.4536 FC3-1.6723 BSP 12478
I_[ .4199 8RA 2.4411 BC3 1.5992 FSP -1095
OISTANC[ 402.16@
27.691 GAL 2.94 AIL 96.17 PICA 175.44 5MA IZ8.00 ECC .15807 INC 6.1667 VI 30.773
37.479 GAP -2.77 AZP 83.85 TAL 165.99 T4P 339.43 RCA 107.77 APO 148.24 V2 34.858
69.32 Z4P 73.08 £TS 3_4.8Z ?A£ 115.19 £T£ 72.33 7AC 93.18 [TC 141.0! CLP -46.|5
GLA -29.34 RAL 42.39 RAO 6567.8 VEL 11.844 PTH 2.10 VHP 6.814 DPA 66.38 RAP 341.72 ECC ],311J
L-I TIME INJ LAT INJ LONG INJ RT A,f_: INJ A5'NTH INJ TIME PO C$T TIM INJ 2 L4T INJ 2 LONG
1092.20 20.63 339.55 270.31 111.33 13 23 6 492.2 23.35 331.65
665.88 20.64 308,06 270,31 111.32 15 27 56 65.9 23.36 300.36
771.68 16.60 314.16 268.57 115.09 14 56 42 171.7 20.04 306.86
5749.67 24.57 272.34 271.81 107.58 17 56 25 5149.7 26.75 264.22
833.49 9.29 314.54 264.29 123.05 14 38 6 23_.5 13.58 308.06
5260.62 38.92 237.56 274.13 99.77 20 24 23 4660.6 33.92 228.47
MID-COURSE EXECUTION ACCURACY ORBIT DETERt41NATICN ACCURACY
SGT 1539.7 S(,R 3672._ S_3 347.1 ST 530.5 S.R 1118.9 SS 722.8
RRT .9267 _ -.ggg9 RTF -.9293 CRT .5372 CRS 1,0{300 CST .5403
5(,8 3982.0 RZ} -.0469 RI3 -.9989 LSA 1365.9 MSA 436.1 SSA .7
S_1 3945.4 ,_ _58.7 THA 68._4 ELI 1160.8 EL2 431.3 ALF 73.35
LAUN(H OATE OEC 21 1968 FLIGHT TIM[ 152,D0 ARRIVAL CATE MAY ?2 1969
H£LIOCENTRI( CONIC
RL J47.J7 LAL ,DO
RP 108.74 LAP -.67
RE 7_.792 GL -65.17
PLANETO(ENTR|( CONI(
C3 183.273 VHL 13.538
LNCH A5_4TH LNO,4 TIME
44.15 10 15 O
135.85 18 55 55
44.15 10 15 0
I_5.85 18 55 55
44.15 10 15 0
135.85 18 55 55
LOL 89,2'0 VL 27.712 GAL
LOP 267.84 VP 37.486 GAP
GP 81.ZO ZAL 83.55 ZAP
DISTANCE 408.443
2.93 A5'L 116.36 NC4 J78.48 SMA J2_.15 ECC .15679 INC26.3561 vl 30.773
-2.36 AZP 63.65 TAL 163.91 TAP 342.39 RCA 108.05 APO 148.24 V2 34._48
84.78 ET$ 230.34 ZAE 87.12 ETE 341.42 ZAC 80.81ETC 49.71 CLP 53.47
OLA -52.I8 RAL 48.55 RAO 6571.0 VlEL 17.453 PTH 2.96 VMP 18,764 OPA 70.93 RAP 259.01 ECC 4.0167
L-I TIN? INJ LAT INJ LONG JNJ RT AS(, INJ A_'HTH INJ TIME PO CST TIN INJ 2 LAT INJ ? LONG
2171.43 8.44 59.O"Z 311.92 141.69 10 51 17 1577.4 14.68 54.3?
617.27 8.46 294.97 311.94 141.69 19 6 12 17.3 14.69 200.78
2177.43 8.44 59,02 311.92 141.69 I0 51 17 1577.4 14.68 54.32
617.27 8.46 294.97 _11.94 141.69 19 6 12 17.3 14.69 290.28
2177.43 8.44 59.02 3|1.92 141.69 10 51 17 1577.4 14.68 54._?
617.27 8.46 294.97 311.94 141.69 19 6 12 17.5 14.69 290.28
ORBIT OET£_INATION ACCURACY
ST 1483.7 SR 750.6 SS 650.5
CRT -.41_ CRS -,5561 CST .9873
LSA 1657.2 MSA 664.6 SSA .4
ELI 1524.4 EL2 664.1ALF 165.73
OIFFERENTIAL C_CTIONS
TOE 2.4638 TRA-5.0970 TC3 -.I179 8AU .3393
ROE .6274 RRA 3.3905 RC3 ,0727 FAU-,OOB24
r0E -.5505 FRA 1.5774 FC3 .0389 8SP 13616
BOE 2.5424 BRA 6.1216 8C_ .1_5 FSP -511
NIO-COURR[ EXECUTION A¢(URAC_
,%T _83.3 SGR 2363.5 ,_3 96.6
RRT -.9_J2 _r .9484 RTF -.9970
4376.4 R_3 ,0_56 R13 .9993
SGI 4R35.1 ._,2 786.P TH_ 148._
LAUNCH D&TE DEC 21 1968 FLIGHT TIME 154.00 ARRIVAL CATE MAY ?4 1969
HELIOCENTRIC CONIC 0ISTAN_E 415.247
RL 147.17 LAL .00 LOL 89.20 VL 77.7_0 GAL 2.83 _ZL 64.62 H(A 182.00 ,T.NA 128.26 ECC .1557] 1NC75.38]4 Vl _0.27}
RP 108,77 LAP -.96 LOP 271.01 VP 37.491 _AP -1.83 _ZP 11_.37 TAL 164.30 TAP 346.30 RC_ 108.36 4P0 148.17 V2 34._39
RE 76.O53 GL 65.32 GP -84.51 ZAL 83.49 ZAP 84.5_ [T6 120.78 2AE 89.72 [TE |1.8_ ZAC 109.62 ETC _06.70 CLP 4.93
PLAN_TC_CENTRIC CONIC
C5 170.697 VHL 13.065 OLA 61.22 RAL _26.9_ R40 6570.8 VKL 17.089 PTH 2.9_ VHP 14.152 0P_ -_0.06 RAP 97.73 ECC 3.809?
LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM" INJ 2 LAT INJ ? LONG
35.15 16 17 _8 4870.23 -10.09 2}6.29 231.34 29.27 17 38 48 4270.2 -17.03 232.62
146.85 2 2 9 3188.96 -10.08 97.75 231.32 29.27 2 55 18 2589.0 -17.02 94.08
55.1fl 16 17 ]El 4870.23 -10.09 236.29 231.34 29.27 17 38 48 4270.2 -17.03 23?.62
146.85 2 2 9 5188.96 -10.08 97.75 2_1.32 _9._7 2 55 18 2589.0 -17.02 94.08
33.15 16 17 }8 4870.23 -10.09 2}6._ 2_1.]4 29.27 17 38 48 4270.2 -17.03 232.6?
146.85 2 2 9 _188.96 -10.08 97.75 231.32 29.27 2 55 18 2589.0 -17.02 94.08
DIFFERENTIAL (ORMECTICI_5 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE-8,3485 TRA 1.3330 TC} -.I125 BAU .2852 S_T }868.5 S_ 2}20.7 ,_3 124.1 ST 3679.3 SR 2296.6 55 1697.6
ROE-5.2324 RRA -.3474 RC3 -.0544 FAU-.00724 _RT .8976 f_RF -.9"Z17 RTF o.998_ CRT .9901 CRS .9926 CST -999_
FOE 3.1 556 FRA -.4074 F(3 .0367 8SP 14419 _ 4511._ R_3 .0_64 R13 -.9_84 LSA 4649.4 NSA 275.6 SSA .5
BOE 9.8527 _RA 1.3775 8C5 .1250 FSP -418 ,_1 4421.5 ._._ 8_4.9 THA 29.64 ELI 4328.6 EL2 273.4 ALF 31.86
L_UNCH OAT£ 0EC 21 1_6.q FLIGqT TIME I_6.00 ARRIVAL CATE M_ 26 1969
HELIOCENTRIC CONIC
RL 147,17 LAL .DO
RP IO8._0 LAP -|.04
RE 78.340 GL 58.44
PLANE TOCENTRIC CONIC
C3 44.210 VHL 6.649
LNCH AZMTH LNCH TIME
34.36 17 27 2
145.64 3 5 _2
34,36 17 27 2
145.64 _ 5 _2
34.36 17 27 ?
145.64 3 5 32
OISTkNCE 421.532
LOL 89.20 VL 27.744 GAL 2.83 _2'L ?8.20 _A 185.08 ,_A 128.36 ECC .15440 1NC11.797! vJ _t].773
LOP 274.17 VP 37.494 GAP -|.45 A2'P 101.75 T/_. 164.19 TAP 349.27 RCA 108.54 A_O 148.1_ v? 34.831
GP -65.90 2AL 77.11 2_P 79.79 ETS ](3.07 2/_ 112.46 £T£ 285.72 IAC 116.66 ETC 213.00 CLP -64.26
0LA 60.21RAL 343.58 RAO 65_.7 V_L 12.868 PTH 2.34 VHP 6.083 0PA -49.99
L-I TIME JNJ L_T XNJ _ INJ RT A,S( INJ A5'NTH _NJ TIME PO (ST TIM
4568,83 -27.11 L:w_5.35 256._4 33.93 18 43 11 5968.8
2898.40 -27.10 _._lg 236.53 33.93 3 53 51 2298.4
456B,83 -27.JI _'_.35 2_._4 33.93 18 43 11 396_.8
2898.40 -_7.10 88._ 236.53 33.93 3 53 51 2298,4
4568.83 -27.11 _'_5.35 236.54 33.93 18 43 11 3968,8
2898.40 -ZT. IO 88.28 236._3 33.93 3 53 51 8298.4
OlrFERENTIAL CORreCTIONS
TOE -.8664 TRA -.3451 TC3 .0277 6AU .3176
ROE 4.76_7 RRA .0188 RE3 -.5366 FAU .03483
FOE 5.5171 FRA .1L_9 FC3 -.6@21 8SP 13178
BO£ 4.8418 _R'A .5456 BE3 .5373 FSP -1348
MI0-COU_J£ EXECUTION _CCURACY
SGT 957.6 SGR 4166.6 SG3 418.6
RRT -.77_ RRF ._gl RTF -.8013
,_ 427_.2 R23 .0102 RI3 .9997
S_1 4234.3 ,f_2 _gO.I THA 100.36
RAP 62.11 ?CO 1.7276








ST ?67.8 SR 4105.0 SS 2499.0
CRT -,9728 CRS -.9999 CST .9755
LSA 4863.7 MSA 175.1 SSA 1.6
ELI 4172.5 EL2 J74.9 aLr 100.33
677
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-693
LAUNCH CATE tEE ?! !968 FLIGHT TIM_ 156.00 ARRIVAL CA TE MA_ 28 1969
HELIOCENTRIC CONI( 01STANCE 427.874
RL I47.!7 LAL ,00 LOL 69.20 VL 27.755 GAL 2.8} AZL 81.48 H(A !88.23 SMA !28.44 £(( .15175 IN{ 8.5160 V! 30.273
RP !08.82 LAP -J.5I LOP 777,34 VP 37.495 GAP -1,02 AZP 98.43 TAL 164,10 TAP 352.33 RCA 108.69 APO 148.!9 v? 34.824
RC 60,65! GL 5!,89 GP -52.55 ZAL 73.48 ?AP 79,36 ET$ 17.9I ZAE 126.32 ETE 276.64 7AC I!9.13 ETC 199.O7 CLP -72.32
PLANE TOCENTRIC CONIC
C3 _7,2?0 VHL _.2!7 0LA 56.30 RAL 353.98 RA_ 656_.l VEL 12.I9(3 PTH _.|9 VHP 4,3_ 0PA -40,24 RAP 48,6_ ECC !.4480
LNCH ATNTH LNCH TIE L-I TIE INJ LAT INJ LONG INJ RT ASwC INJ A5'_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL-'hNG
39.07 18 20 27 4422.83 -32.32 214.96 236.94 41.04 19 34 JO 3_22.8 -38.18 208.70
140.93 3 34 17 2800.28 -32.31 83._ 238.92 4J.03 4 L>0 57 2200.3 -38.27 77.62
39.07 !8 ?0 21 4422.83 -32.32 214.96 238.94 41.04 19 34 10 3822.8 -38.!6 206.70
140.93 3 34 17 2800.28 -32.31 83._ 2_.9_ 41.03 4 _ 57 2200.3 -38.17 72.62
39.07 16 L;)O 27 4422.83 -32.32 _14.96 238.94 41,04 I9 34 lO 3822.8 -38.!6 206.70
J40.9_ 3 34 17 2800.28 -32.31 B3.[J8 238.92 41_03 4 LPO 57 22_30.3 -38.17 77.62
DIFFERENTIAL CC_RI_CTIONS MI0-COURSI[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE .011! TRA -.3123 TC3 -.I054 8/_J .3548 SGT 628.0 5GR 3767.9 SG3 778.8 ST 185.9 SR 3557.9 55 3J41.3
ROE 3.2331 RRA .3806 RE3 -.969_ FAU .07853 RRT -.1_16 _ .9993 RTF -,1577 CRT .O02! CRS -.9999 CST .O08a
FOE 7.627} FRA J.0471 FC3-2.4976 BSP l|882 SG6 38|9.9 RZ3 .02"28 RI3 .9993 LSA 4746.1MSA 187,4 SSA 7.3
806 3.2332 BRA .49"24 BE3 .9750 FSP -2516 SGI 3768.8 _ 62"Z,4 THJ 9! .29 ELI 3557.9 EL? !85.9 ALF 69.99
LAUNCH OATE 0EC ?1 1968 FL|GHT TIME 160.00 ARRIVAL CATE MAY 30 J969
HELIC_ENTRI( CONIC 0ISTANC[ 434.L_O9
RL 147.17 LAL .OO LCL Bg._ VL 27.763 GAL Z.84 AZL B2.95 HCA 191.36 SNA J2_.50 ECC .!5332 INC 7.0456 V! 30.273
RP I06.84 LAP -l.39 LOP 280.50 VP 37.494 GAP -.6_ AZP 96.91 TAL 163.99 TAP 355.37 RC_ 108.80 _PO 148._O V? 34.6J6
RE 82.96I GL 47,37 GP -43.28 ?AL 7J.20 ?_P 81.72 ETS i0.72 ?JibE: 135.8! £T£ 269.61 ?_( lj8.94 ETC 190.60 CLP -78.59
PLAMETC('ENTRIC CONIC
C3 21.368 v_ 4.623 0L4 53.12 RAL 359.54 R_0 6567.9 Vl[L _1.948 PTH 2.|3 VHP 3.634 0P_ -33.2Z R_P 40.64 ECC !.35_7
LNCH AZMTH LN_H TIME L-I TiME iNJ LAT INJ L._ INJ RT A$C INJ AZNYH INJ TIME FO CST TIM INJ _ LAT INJ 2 LONG
47.98 I8 54 10 4339._6 -33,77 207.38 _9.44 46.2_ _0 6 30 3739.9 -39.09 200.34
J37.07 3 45 46 7164.62 -33.76 81,6_ 2_9.4_ 46,21 4 31 5J _164.6 -39.08 74.63
4?.96 Ig 54 l0 4_39.B6 -33.77 L_07.38 239.44 46.22 _ 6 30 3739.9 -39.09 ?00.34
137.02 3 45 46 2764.6_ -33.76 81.65 239.43 46.21 4 )I 5J 2164.6 -39.08 74.63
42.96 18 54 lO 4339,86 -33.77 _07,38 _9.44 46.2_ L_O 6 30 3739.9 -39.09 ?00.34
137.02 3 45 46 _764.62 -33.76 61.65 239.43 46._1 4 31 51 2164.6 -39.08 74.63
0XFFERIENTIAL COSRgECTION$ NID-COUR,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .4010 TR4 -.?|9| 'TC3 -:.3245 B.Q./ .33_ _k_.T 736.i St_R ]324.8 .T,G3 I084.3 ST 5J 5.4 :_R 3003.| S$ 3466.7
ROE 2.4105 RR_ .48f_0 RC3-|.1446 F_U .11461 RRT .5510 !R_ .9991 RIT .5,}09 CRT .9334 CR5 -.9999 CST -.9_92
rOE 8,9085 FRA 2.0042 FC3-4.6435 _ 10464 SG_ 3405,] R_3 .0465 RI3 .9983 LSA 4628.1 f15A 186.9 5SA _.6
BOE 2.4437 BRA .5331 8C3 I .IB97 F_ -3496 S_I 33_0.3 S_2 609.6 TH_ 82.81 ELI 3041.6 EL? 182.6 _LF 80.67
L_UNCH 0A T£ 0£C 21 1968 FLIGHT TIME 162,00 _RRIV_L C_ TE SUN 1 1969
HELIOCENTRIC CONIC
RL ]47.I7 LAL .OO
RP ]08.66 LAP -1.56
RC 65.3?6 GL 44,I4
PLAN[TOCENTRIC CONIC
C3 J6.545 VHL 4.306
LNCH AZHTH LN_H TIME L-I TIME INJ L_T
45,96 19 17 39 4285.3! -34.04
134.02 3 50 54 2751,79 -34,03
45.98 19 17 39 4285.31 -34_04
J34.02 3 50 54 7751.79 -34,03
45.96 19 17 39 4285_31 -34.04
134.02 3 50 54 2751.79 -34.0_
OlFFERENTIAL CORRI_CTION$
TDE .6_40 TRA -.I067 TC3 -.59_4 BAU .3264
ROE 1.8982 RRA .5049 RC]-1.1757 FAU .]4|_8
r0E 9.5615 FR_ 2.6307 rC3-6.599_ BSP 9370
BOE _.0177 8RA .5160 ec} 1.3165 FSP -4234
OIST_N(£ 440.528
LOL 89,20 VL 27.769 G_L ?.86 _?L 83.79 HC_ 194.55 SW4 |28.54 ECC .15311 IN( 6.2080 V! 30.273
LOP 285.66 VP 37.493 GAP -.22 _?P 96.01 T_L 163.82 TAP358,37 R(_ 108.86 _PO !48.22 v2 34.810
GP -36.52 2AL 69.6_ ?_P 65.62 ETS 5.62 ?A£ 142.33 £T£ 261.51 2AC 117.39 £TC 184.63 CLP -64.55
OLA 50.72 RAL 3.|} RIO 6567.8 VEL 11.829 PTH 2.10 VHP _.289 0PA -26.26 RAP 34.75 ECC !.3052
INJ LONG INJ RT AS( |NJ AZNTH INJ TIME PO (ST TIM INJ _ LAT INJ Z LONG
2131.87 _39.6_ 49.82 20 29 5 3685.3 -36.96 194.4?
1_0.58 239.59 49.81 4 36 46 2151.8 -38.95 73.1=
L_1.87 239.60 49.8? ?O 29 5 3685.3 -38.96 194.42
_0.58 239.59 49,8i 4 36 46 2151.8 -38.95 73.14
201_7 239,60 49.82 2'0 ?9 5 3685.3 -38.96 194.42
80.58 239.59 49._1 4 36 46 21_].8 °38.95 73.]4
NIO-COURSIE_ EXECUTION ACCURACY ORBIT OETERMIN_TION _(CUR_C¢
5_T 1067.1 S6R _920.5 SG3 1309,0 ST 9?2.6 SR ?545.7 $5 3651,2
RRT .8_69 _ .99_8 RIT .8179 CRT .9802 CRS -.9999 CST -.9774
Sr._B 3109.3 _3 .0819 R13 .9958 LSA 4539.8 MSA 187.6 SS_ _.}
_1 _(_56,0 ,,_G2 573,5 ?HA 72.55 ELI 2698.9 EL2 |70.3 _LF 70.56
LJUNCM C_T£ C£C ZI 1968 FLIGHT TIME 164.00 ARRIVAL C_TE JUN 3 1969
HELIOCENTRIC CONIC 01STANCE 446.8_
RL 147.17 LAL .00 LCL 89.20 VL _7.773 GAL _.9[] _ZL 84._4 H_.A J97.71 SNA |28.56 ECC .15311 IN( 5.6647 vI 30.27]
RP |08.88 LAP -1.72 LOP 286.82 VP 37.490 GAP ,18 AZP 95.40 T_L 163.62 TAP 1.32 RCA IO8.88 APO 148.25 V_ 34.804
RE 87.691GL 41.70 GP -31.37 Z_L 68.36 ?4P 90.32 ET$ 1.86 ZAE 146.57 £T£ _52.01ZAC I15.?0 £TC I80.28 CLP -9(_.38
PLANETC_ENTRIC CONIC
C3 J6.938 VHL 4.1J6 0LJ 4_.89 RJL 5o?0 R_O 6567.7 VEL 11.761 PTH _.08 VHP 3.|05 0P_ -74.68 R_P _9.94 ECC !._766
LNCH AT'MTH LN(H TIME L-I T_l.i_ INJ LAT |NJ LON_ INJ RT A,f_ INJ AZ)4TH INJ TIME PO CST TIM INJ _ L_T [NJ _ LONG
46.32 19 35 31 4246.17 -33._0 197.76 _39.82 5_.39 20 46 I7 3646.2 -38.52 190.06
l]1.66 3 53 34 2748.79 -33.89 80.14 239._0 5_,38 4 }9 2_ 2148.8 -36.51 72.46
48.32 19 35 31 4246.17 -33.gO 197.76 239.82 5_.39 L_0 46 I7 3646.? -38.52 190.O6
131.68 3 53 34 2748.79 -33.89 80.14 2}9.80 5_.58 4 39 23 2148.8 -36.5! 72.46
46.3? 19 35 31 4246.17 -33.90 197.76 _39.B2 5_.39 20 46 17 3646.? -38.52 190.06
131.68 3 53 34 2748.79 -33.89 80.14 _39._ 5_.38 4 39 23 2148.8 -38.51 77.46
DIFFERENTIAL CORR1ECTION$ MI0-COUR_ EXECUTION ACCURACY ORBIT 0£TERMINATION _CCUR4CY
TOE .9278 TRA .0154 TC3 -.8916 BAU .3260 SGT 1479.8 _,R _56(]._ S(.3 |457.4 ST I784.9 5R 2|72.1 55 3698.0
ROE !.544_ RRA .4879 RC3-I,1306 FAU °15976 RRT .9J8J _ .9'983 RTT .9074 CRT .9908 CRS -.9998 CST -,98_3
rOE 9.7734 FRA 3,4787 FC3-8.I654 BSP 8777 _ _957.J R_3 ,1?O_ R13 .9913 LSA 4473.2 MSA 185.7 55_ 4.0
80E !,7989 8RA .4881 8C3 I .4398FSP -475_ $6! _911.8 .'_2 515.8 THA 61.05 ELI 2519.Z EL? 149._ 4LF 59.51
678
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69
LAUNCH CATE 0EC 21 196_ FLIGHT TIME J66.00 ARRIVAL CATE JUN 5 2969
H[L[O(ENTR[C CONIC 0!STANCE 453.108
RL 147.17 LAL .00 LC_. 89.20 VL 27.774 GAL 2.95 AZL 84.72 H(A 200.87 SM4 128,57 ECC .15332 INC 5,2820 V| 30.273
RP 108.90 LAP -|.B8 LOP 289.99 VP 37.486 GAP .56 AZP 94.94 TkL J63.36 TAP d.Z] RC4 108.R6 APO 14B.ZB VZ 34.799
RC 90.065 GL 39.76 GP -27,29 ZAL 67.29 ZAP 95.38 ETS 359.03 ZAE 148,9J ETE 24J,60 ZAC 112.78 ETC 177.04 CLP -96.06
PLANE TO(ENTRIC CONIC
C3 15.939 VHL 3,_20LA 47.45 RAL 7.74 RA0 6567.6 VEL 11.718 PTH 2.06 VHP 3.0J0 0P4 -22.00 RAP 25.8] ECC ].262]
LNCH AZMTH LNCH T_NE L-] T_;,_ ]NJ LAT INJ LONG ZNJ RT A,_C JNJ ATMTH INJ TZI_ PO CST TiN [NJ 2 LAT |NJ _ LONG
50.19 J9 50 2 4216.62 -33.60 194.60 Z40.17 54.29 Zl 0 ]9 36]6.6 -38.00 186.77
I29,81 3 55 ZO 2750.54 -33.59 80.04 240.16 54.28 4 4J 11 2150.5 -]7.99 72.22
50.19 19 50 2 4216.62 -]3.60 194.60 240.17 54.29 ZI 0 19 ]616,6 -]8.00 186.77
129.81 3 55 20 2750.54 -33.59 B0.04 240.16 54.28 4 41 11 2150.5 -]7.99 72.22
50.19 19 50 2 4216.62 -33.60 194.60 240.17 54.29 21 0 19 3616.6 -38.00 186.77
129.81 ] 55 20 2750.54 -]3.59 80.04 240.16 54.28 4 41 |1 2150.5 -37.99 72,22
OIFFERENTIAL CORRECTIONS NI0-COURSlE [Y_CUT_ON ACCURACY ORBIT DETERMINATION ACCURACY
rOE 1.1318 TRA .1426 TC3-J.2079 BAU .340§ S_T 19|§.3 .SrvR L_.2 .¢_,3 |540.4 ST 1629.9 SR 1862.2 SS 3666.8
R_£ 1.2817 RRA .4fl52 RC3-|.0461 FAU .17118 RRT .9fl37 _ .9974 RTF .9449 CRT ,9949 CRS -.9997 CST -.9924
FC£ 9.6671 FRA 3.9506 FC3-9.2976 BSP 8584 ,_ 2946,7 /_3 .1484 R13 .9865 LSA 4419,9 MSa 183.9 SSA 4.6
BOE 1.7112 8RA .4770 BE3 J.5979 FSP -5093 _J 29|3.3 ,_2 442,7 THA 49.67 EL/ 2471.7 EL_ 123.3 ALF 48.83
LAUNCH OATE O[C ZI 19_ FLIG_IT TIN[ 168.00 ARRIVAL. OATE JUN 7 1969
_L]OCENTRIC CONIC DISTANCE 459.369
RL 147.17 LAL .00 LCL 89.2_ VL 27.773 GAL 3.0| AZL 85.00 HCA 204.03 SMa 128.56 ECC .15372 IN<: 4.996! VJ 30.27]
RP 10_,91 LAP -2.03 LOP 293.|5 VP 37.48! GAP .94 AZP 94.56 TAL 163.06 TAP 7.09 RCA J08.P,O APO |48.]] V2 34.795
RE 92.449 GL _.15 GP -25.95 7AL 66.32 ZAP |(XL§4 ET5 356.89 ZA_ 149.70 ET£ 23|.21 ZAC 110.35 ETC J74.6J CLP-101.54
PLANETOCENTRIC CONIC
C3 15.291 VHL 3.910 OLA 46.27 RAL 9.49 RAO 6567.6 VEL 11.69J PTH 2.06 VHP 2.973 OPA -19.93 R4P 22.22 ECC 1,2517
LNCH AZMTH LNCH TINE L-| TINE ZNJ I_AT IN| L_ IN| RT ASC JNJ A2'NTH |NJ TINE PO CST TIN |NJ 2 LAT[NJ 2 LONG
51.73 20 2 28 4193.45 -33.24 J9_.O9 240._ _5.74 21 J2 22 3593.5 -]7.47 184.18
J28.27 ] 56 50 2754.96 -33.23 80,16 240.67 55.73 4 42 45 2155.0 -37.46 72._§
51.7] 20 2 28 4193.4§ -33.2& |9"Z.O9 240,68 55.74 2J IE 22 3593.5 -]7.47 184.1_
J28.27 3 56 50 2754.96 -33.23 80.16 240.67 55.73 4 42 45 2|55.0 -]7.46 72,25
51.7] 20 2 28 4|93.45 -33,24 |g'2,09 240,_ 55.74 21 12 22 3593.5 -]7.47 184.1_
I28.27 3 56 50 _754.96 -33.23 _O.16 240.67 55.73 4 4_ 45 2155.0 ,-37.46 72.25
DIFFERENTIAL CCIRRECT|ONS N|D-COUR,_ EXECUTION ACCURACY ORBIT DETERNINAT]ON ACCURACY
TOE 1.]236 TRA .273_ TC]-I.S2SS _AU .3_60 _T _350.O S(_R |9_.4 S_] 1571.3 ST j947.7 SR J604.8 SS ]5_7,_
ROE J.O_OJ RRA ,4|70 RC3 -.9375 FAU .17617 RRT ,9700 _ ._§9 R'rF .9626 CRT .997! CRS -.9995 CST -,9943
FOE 9.3493 FRA 4.2779 FC3-9.9740 BSP _43 S_ _O57.1 R23 .|5_2 RJ3 .9833 LSA 4382.7 NSa I82.3 SSA 5,]
• Bo£ 1,7085 BR4 .4989 BC3 1.7905 FSP -5245 _l _34.9 S¢2 _67.9 THA 39.61 ELI 2521,9 EL2 94.9 _LF 39.47
LAUNCH OA TE D[C 21 1968 FLIGHT TJNE 170.00 ARRIVAL CATE JUN 9 1969
HELIOCENTRIC C(_NIC
RL 147.17 LAL .DO
RP 10_.92 LAP -2-1_
RC 94.840 GL ]6.75
PLAN_T(_CENTR|C CONIC
C3 |4._71 VHL _._6
LNCH AZNTH LNCH TIM[
53.O4 20 J3 35
126.96 ] 5_ 21
53.04 _O 13 35
I26.96 3 5_ 21
53.04 _ 13 35
126.96 3 58 2!
DISTANCE 465.610
LOL 89.20 VL 27.770 OAk 3.08 AZL 85.23 H_A 207.19 S_4a 128.54 ECC .15432 V! ]0.273
LOP 296.31 VP 37.476 GAP 1.32 AZP 94.25 TAL 162.71 TAP 9.90 RC4 10_.71 V2 ]4.79|
GP -21,16 ?aL 65.40 ZAP 105.63 ETS 353.25 ZaE 149.31ETE 221.74 ZkC |08._6 CLP-1_6.79
OLa 45.30 RAL 11.07 RAO 6567.6 VEL 11.673 PTH 2.05 VHP 2.978 0PA -18.26 RAP 19.10 ECC 1,2447
L-[ TIHE INJ L4T INJ LONG ]NJ RT A.S_ ]NJ ATNTH |NJ TIME PO CST TIN INJ _ LiT [NJ 2 LONG
4174.88 -32.86 190.05 241.35 56.87 21 23 10 3574.9 -36.96 182,08
2761.03 -32,85 _0.43 241.34 56.B6 4 44 22 2161,0 -36.95 72,46
4174.88 -32.86 190.05 241.35 56.87 21 23 10 3574,9 -36.96 182.0_
2761.03 -32.85 _0.43 241.34 56._6 4 44 22 2161.0 -36.95 72.46
4174.B_ -32.86 190.05 241.35 56.87 21 23 rio ]574.9 -]6.96 1_2.0_
2761.0] -32.65 80.43 24|,34 56,86 4 44 22 2161.0 -36.95 72.46
INC 4.7732
ETC 172,78
CIIrFERENTIaL CCRRECT]ON5 NI0-O]I,M._ E_ECUT_ON ACCURACY
TOE I .4939 TRA .4069 TC3-1 .8336 BAU .3993 SGT 2768.6 _ 1704.3 ,_3 1560.4
ROE .920_ RRA .3769 RC3 -.B192 FAU .17608 RRT .9779 RRF .99_6 RTF .9721
FOE t].8849 FRa 4.4758 FC-10.2510 BSP 9437 5_ 32=Jj.2 R_3 .1494 R13 ,9823
BOE I .7549 _RA .5546 BC3 2.0083 FSP -5262 5_1 3236.8 ,S_ _O4.6 THa 31.36
LAIJNCH OATE DEC 21 1_o_ IrL|r.d.IT TII_ 172.00 ARRIVAL DATE
HELIOCENTRIC CONIC DISTANCE 471 .B32
RL 147.17 LAL o00 LC_. B9.ZO VL 27,765 GAL 3.17 AZL 85.41 PICA 210.35 ,_44 !28.51 ECC .J5511 IN( 4.5937
RP 108.93 LAP -_.3_ LOP Z99.47 VP 37.469 GAP 1.69 A2'P 93.97 TAL 162.31 TAP 12,66 REA 108.58 4P_ 148.44
RE 97.236 GL 35.51 GP -18.79 7AL 64.46 ZAP 110.54 ETS 334.O1 Z_E 148.10 ETE 213.71 ZaC 106.01 ETC 171.40
PLANE TC_EN TR I C CON|C
C3 14.610 VHL 3.822 OLA 44.47 RAL 12.57 RAO 6567.6 VlEL 11.66_ PTH 2.05 VHP 3.016 0PA -!6.86 RAP 16.42
LNCH 42"MTH LNCH TI;,I£ L-I T_I4[ INJ LAT INJ _ |NJ RT ASC INJ AZI, ITH INJ TINE PO CST TJ'M [NJ 2 LAT
54.!6 20 23 51 4159.77 -32.47 !88.37 24_.17 57.77 21 33 IO 3559.8 -36.46
125._4 4 0 2 2768.28 -32.46 80.79 _4_.16 57.76 4 46 !0 2168.3 -]6.45
54.16 20 23 51 4159.77 -32.47 1_8.37 24_.17 57.77 21 33 10 3559.8 -36.46
I25.84 4 0 2 2768.28 -32.46 _D,79 2'42.16 57.76 4 46 |0 2168.3 -]6.45
54.J6 20 23 51 4159.77 -32.47 188.37 242.17 57.77 21 33 10 3559.8 -36.46
125.84 4 0 2 2768.28 -]2.46 _0.79 242.16 57.76 4 46 J0 2168,] -36.45
OIFFERENTZAL CORI_ECTION5 MID-COURSE EXECUTION ACCURACY
TOE J .6468 TRA ,5420 TC3-2.1205 6AU .4_60 _T 3|65.! _ J48_.7 S_3 1519.8
ROE .7945 _A .3_83 RE] -.69_9 FAU .17148 RRT .9809 RRF .9901 RTF .9775
FOE 8.3431 FR4 4.5834 FC-10.16/! BSP 10_O3 _ 3496.4 R_3 .1_62 R13 .9825
BOE 1.8285 BR4 .6190 BC3 2.212! FSP -514! $61 3486.6 SG2 262.1 THA 24.87
ORBIT 0ETERHINATION ACCURACY
ST 2235,0 SR 1189.0 55 3475.1
CRT .9984 CRS -,9992 CST -.9954
LSA 4355.2 MSA 180.9 SSA 5.9













ORBIT 0£TERNIN4 TION ACCUR4CY
ST 2492.6 SR 12!0.0 SS 3345.7
CRT .9992 CRS -.9987 CST -.9960
LSA 4140.] MSA 179.9 SSa 6,6
ELI 2770.4 EL2 43.7 ALF 25._
679
JPL TM 33-99 EARTH--VENUSTRAJECTORIES (VOL 4. 1968-69J
LAUNCH DATE OE( ZI 1968 F'LIGHT TIME 174.00 ARRIVAL CATE JUN J3 1969
PELIOC[NTRJC CONIC 01STAII_Ir 478.033
RL |47.17 LAL .00 LOt. 89.20 VL 27.759 GAL 3.26 AZL 85.55 HCA 215.51 SNA 128.46 ECC .15609 IN( 4.4452 V; 30.273
RP 108.94 LAP -2.45 LOP 302.63 VP 37.462 GAP 2.06 A2'P 93.7l TAL J61.87 TAP J5._ RCA 108.41 APO 148.52 V2 34.786
RE 99.636 GL 34._ GP -16.77 ZAL 63.55 ZAP 115.21 ET5 353.01 IAE 146.42 ET¢ E07,19 7A(. |04._4 C.T( 170.37 (LP-II6.41
PLANETOCENTRI( CC_lI C
C_ 14.472 VHI.. 3./}04 0LA 43.74 RAL 14.03 RAD 6567,6 VC.L 11.656 PTH 2.05 VHP 3,081 OPA -15,65 RAP 14.17 ECC 1.238Z
LNCH A_NTH LN(H TIM| L-I TII_ IN| LAT IN| LOI_ |NJ RT AS( _NJ A2'MTH |NJ TIN| PC) CST TIN IN| 2 LAT [NJ 2 LONG
55.16 ZO 33 32 4147.57 -52.07 186.95 245.J5 58.50 21 42 40 5547.4 -35.9/I 178.93
124.84 4 J 57 2776.45 "52.06 81.24 24'_'.12 58.49 4 48 14 2J76.5 -35.97 7}.23
55.16 20 33 5Z 4147.57 -52.07 186.95 245.15 58.50 21 42 40 5547.4 -35.98 178.93
124.84 4 1 57 2776.45 -52.06 81.24 245.12 58.49 4 48 ',4 2176.5 -55.97 73.23
55.16 20 33 32 4147.37 -52.07 186.95 245.15 5B.50 21 42 40 5547.4 -55.98 178.93
J24.84 4 I 57 2776.45 -52.06 8| .24 245.J2 58.49 4 48 14 2176.5 -35.97 73.23
01F'IrERENTIAL CORI_CT|ONS MID-COUR,E E_ECUT|ON /ACCURACY ORBIT DETC.RMJNATION ACCL_Cv
TOE 1.7803 TRA .6755 TC5-2.3864 BAU .4755 ._T 5531,2 _ J294.5 ,,_,,5 1455.9 ST 2715.0 SR 1059.1 SS 3196.8
ROE .6920 RRA .3002 RC3 -.5838 IrAU .16492 RRT .9_07 RRF .9_48 RT1r .9810 CRT .9997 CRS -.9980 CST -.9964
FoE 7.7414 F'RA 4.59_5 FC3-9.8662 BSP 11127 _ 3760.9 1_5 .O934 RI3 .9854 LSA 4522.1 MSA 178.6 SSA 7,3
BOE 1.9101 _A .7392 BE5 2.4567 FSP -4977 ._J 3753.4 _ 237.9 THA 19.86 C.LI 2914.2 EL2 22.9 ALF 21.3J
LAUNO4 DATC. OC.C _1 1968 FLIGHT TINE 176.00 ARR|VAL OATE JUN 15 1969
/._LIOCFNTRIC CONIC 0IST/_'IE 484.214
RL 147.17 LAL .00 LCL 89.2'0 VL 27.750 GAL 5.38 AZL 85.68 H_ 216.67 _4A J28.41 C.CC .15726 IN( 4.3195 Vl 30.273
RP 108.94 LAP -2.58 LOP 305.79 VP 37.45_ G4P 2.43 A2'P 95.47 T/U. 161._ TAP 18.05 RCA 108.21 APO 148.60 V2 _4.784
RC 102.038 GL 35.3! GP -15.05 ZAL 62.59 ZAP |19.EO ETS 552.57 Z_E J44.50 C.TC. _O2.02 ZAC 102.78 C.TC 169.6! (LP-120.76
PL._NIE I"OCENTR/C CONIC
C3 J4.432 V_. 5.799 DLA 43.09 I_L 15,47 ltAO 6_67,_ VEI. |J,6_4 PTH 2.05 VHP 3.1_'10PA -14.57 RAP 12.33 ErC !.2_75
LNCH A_4TH _ T_N[ L-| TII, I[ ;NJ LAT IN| _ JNJ RT AS( IN| A2'MTH _NJ T_I_ PO (ST TIN _NJ 2 LAT _NJ 2 LONG
56.06 L_O 42 54 4157.12 -_1.67 JO_.?4 244.25 _).10 _| 51 _| 3557.1 -35.50 177.7Z
123.94 4 4 7 2785.48 -31.65 81.76 244.L_ 59.09 4 50 52 2185.5 -35.49 73.75
56.06 210 42 54 4i5T.12 -51.67 |85.74 244.25 59.10 21 51 51 3557.1 -55.50 !77.72
123.94 4 4 7 278_,48 -51.65 8|.76 244.L_'_ 59.09 4 _O 52 2185.5 -55.49 73.75
56.06 .20 42 54 4157.12 -31.67 185.74 244.23 59.10 21 51 51 5557.1 -35.50 177.72
123.94 4 4 7 2785.48 -51 .65 8J.76 244.LP'_ 59.09 4 50 52 218_.5 -35.49 73.75
O|FFERIENT|AL O3RR[CTICI_ NIO-CO._E E)([CUT_ON ACCURACY CI_T 0[T_'RM_NATION _CCUR_O"
TOE: 1.8984 TRA .BJ0J T(5-2.6_11 BAU ,5140 _k;T 3968.2 SGR 1131,! S_3 1379.0 ST 2907.5 5R 935.J ss _044.1
ROC. .6103 _A .26_4 R(3 -.4778 FAU .|5_l _T .97_'| _ .9770 RTT .98_J CRT 1.0000 CRS -.9968 CST -.9966
_'0£ 7.1346 FR_ 4.5492 FC3-9.3708 BSP 12065 _ 4030.2 _23 .0600 R13 ._44 LSA 4_(38.5 MSA 177.5 5SA 7.9
BO[ 1.9941 BRA .8524 BE3 2._45 r_ o -4746 _;l 4025.5 s(,2 23|.2 THA 16.00 C.LJ _054.2 EL2 8.4 ,_LIr 17.83
L_UNCH 0ATE DEC 2| 1968 IrL[GHT TIME 178.00 /_RRIV_L C_TE JUN 17 1969
HELIOCENTRIC CONIC 01STAN(£ 490.375
RL. !47.17 LAL .00 LCL 89.E0 VL 27.741 GAL 5.50 AZL 85.79 HCA 219.85 04_ 128.34 ECC .15862 IN(; 4._llJ Vl ],0._7],
RP 108.95 LAP -2.70 LCX° 508,96 VP ]7.447 GAP 2.79 AZP 9_.24 TAL 160.84 TAP _0.68 RC_, 107.99 _PO 1a_.70 v_ _4.78]
RE 104.441 GL 32._0 GP -13.53 ._,_L 61.61 ZAP 125.71 ETS 351.85 ZAC. 142.51 C.TC. 197.96 ZAC /Of .64 ETC J69.05 CLP-I_4.8!
PLANE TO_ENTR 1C CONIC
C3 14.477 VHL 3.805 OLA 4_.50 RAL J6.9_ RA0 6567.6 V[L 11.656 PTH 2.05 VHP _.._71 DPA -13.58 RAP |0.87 ECC I._]H]
LNCH AZHTH LN_H TINE L-! TIE IN| LAT IN| L(_N(; IN| RT A,_4_ _NJ A_NTH IN| TIME PO (5T TZM _NJ 2 LAT IN| _ LONG
56.88 213 52 5 4128.64 -31.25 184.70 24_.46 59.60 22 0 53 3528.6 -35.03 176.69
123.12 4 6 30 2795.33 -51.24 82.35 245.45 59.58 4 55 6 2195.3 -_5.02 74._4
56.88 _0 52 5 4128.64 -31.25 184.70 245.46 59.60 22 0 53 3528.6 -35.03 176.69
123.12 4 6 30 2795.33 -51.24 82.55 245.45 59.58 4 53 6 2195.3 -35.02 74.]4
56,88 20 52 5 4128.64 -31.25 184.70 245.46 59.60 22 0 5_ 3528.6 -35,0_, 176.69
123.12 4 6 30 2795.55 -51.24 82.55 245.45 59.58 4 53 6 2195.3 -35.02 74.34
01FF'ER_NT|_L CCRR[CTIONS MID-COLJ_S_E E)_ECUTION ACCURACY Cl_(_ T 0[ TERMINJi TION ACCURACY
TOE 2.OO21 TRA .9452 TC5-2.8259 BAU .5515 SGT 4175.4 SGR 995.4 5(.5 1294.7 ST 3(]70.7 SR 833.7 SS 2890.(3
RDE .5453 RRA .2557 RC3 -.3_23 FAU .1464| RRT .9698 RRF .9659 RTF .92148 CRT .9998 CRS -.995| CST -.9967
FOE 6.5413 IrRA 4.4644 FC3-8.7555 BSP 12993 S_ 4291.9 /_5 .03_5 R15 .9855 LS_ 4294.7 N5_ 176.5 SS_ 8.6
80E 2.0750 13RA .9757 B(3 _..q496 FSP -4485 $61 4285,4 $62 236.2 THA I_.03 £LI 3181 .8 EL2 16.2 ALF 15,!9
LAUNCH 0ATE 0EC 21 1968 FLIGHT TIN[ J_0.00 ARKJVAL CATE JUN J9 1969
HELI_ENTRIC CONIC 0ZSTANCE 496.516
RL |47.17 LAL .0(3 LCL 89.L:_0 VL 27.750 GAL 5.64 AZL 85.821 HCA 222.99 ,_A |2_q.27 ECC .10-_17 INC 4.116] VJ _._7_
RP 108.95 LAP -2.8| LOP 312.12 VP 37.439 GAP 5.16 A21_ 95.01 TAL 160.27 TAP 23.26 RCA J07.72 APO 148.8l V2 34.71_3
RC 106.844 GL 31.35 GP -12,25 2'AL 60.59 ZAP 127.52 [TS 551.46 ZAC. 140.55 ETE 194,77 7_C JOL'}.8_ ETC 16.q.65 CLP-l_8.55
PLANe TC_ENTR|C CONIC
C3 14.598 VHL 3.821 OLA 41.95 RAL 18.39 RAO 6567.6 VEL 1J.66! PTH 2.05 VHP 3.39l CP_ -12.64 RAP 9.78 ECC I.Z40?
LN_ A_MTH LNCH TIM[ L-I 7INC. IN| LAT IN| LONG IN| RT AS_ IN| AL_WTH IN| TIME PO (ST TIM IN| 2 EAT IN| _ LONG
57.66 21 1 11 4121.64 -_0.83 IBS.ll0 246.80 60.01 22 9 52 3521.6 -3_.55 175.80_
|22.34 4 9 7 2_06.03 -_O.81 82.99 246.79 60.00 4 55 53 2206.0 -_4.54 75.00
57.66 _J I 11 412|.64 -_._5 183._ 246._0 60.01 _ 9 52 3521 ,re -34.55 175.80
122.54 4 9 ? 2806.05 -_0.81 82.99 246.79 60,00 4 55 53 2206.0 -34.54 75.O0
57,66 21 1 11 4121.64 -_W_._3 185._0 246.1_O 60.01 22 9 52 352J.6 -_4.55 175.8(]
122.34 4 9 7 2_O6.03 -30.81 82.99 246.79 60.00 4 55 53 2206.0 -34.54 75.00
OIFFERENTIAL CORRECTICN5 MI0-C(_UR,_E EXECUTION ACCURACY O_61T OETERMINATIC_ ACCURACY
TOE 2.0920 TRA 1.0815 S_T 4455.6 ._ 878.7 SG3 IL_37.9 ST _05.5 5R 751.1 SS 27}6.5
ROE .4939 RRA ._055 RRT .95_0 _ .9507 RTF .9858 CRT .9991 CR5 -.9918 CST -.9968
FOE 5.9737 FRA 4.3553 S(_ 4559.4 R25 .0119 RJ3 .9860 LSA 4277.4 MSA 175,7 SS_ 9.2
_OE 2.1496 BRA 1.J006 561 4532.7 5,C.2 247.7 TH_ 10.74 E_L! _,29_.1 EL_ _,0.2 ALF J3.18
'rc3-2.9954 BAU .5875
RC3 - .2988 r/_U . 13630
FC3-L_.OI.133 BSP I3699
Be3 3.0103 FSP -4216
680
JPL TM 33-99 EARTH--VENUS TRAJECTORIES r VOL 4, 1968-69J
LAUNC_ C4TE CE( 21 1968 FLIGHT TIM_ lO_.O0 ARRIVAL OATE JUN 2Z ]969
HEL]OC[NTR]C CONIC
RL 147.17 LAL .00
RP 108.94 L_P -2.91
RC I09.246 GL }0.30
PLAf_.TOCENTR[C CC?N[C
C] 14.790 VHL 3.846
LNCH AZMTH LNCH TII, IE
58.39 21 10 17
121.61 4 11 54
58.39 21 10 17
]21.61 4 11 54
_8.39 21 10 17
121.61 4 11 54
DIFFERENTIAL CORRECTIONS
TOE ?.1748 TRA 1.2_B TC3-3.1249 BAU .6195
ROE .4548 RRA .IBO9 RE3 -.2241 FAU .12536
FOE 5.4596 FRA 4.2405 FC3-7.5379 BSP 14673
BeE 2.2219 8RA 1.2361 BE3 3.1329 FSP -3913
DISTANCE 502.636
LC_ 89.Z0 VL 27.718 GAL 3.80 AZL 85.97 HCA 226.15 S_A
LOP 315.28 VP 37.431 GAP 3.52 AZP 92.80 T&L 159.65 TAP
GP -ll.10 ZAL 59.54 ZAP 131.06 ETS 351.17 24E 138.69 ETE
128,19 ECC .16191 INC 4.0320 Vl 30,273
25.81 RCA 107.43 APO 148,94 V2 34,784
192.24 ZAC 100.27 ETC 168.37 CLP-132,02
CLA 41.43 RAL 19.88 RAO 6567,6 VEL 11.669 PTH 2,05 VHP 3.525 CPA -11.75 RAP 9.01ECC 1.2434
L-I TINE INJ LAT INJ LONG INJ RT A._g: INJ AZIWTH INJ TIWE PO CST TIM INJ 2 LAT INJ 2 LONG
AI15.88 -30.38 103.00 2A8.27 60.36 22 18 _2 3515.9 -34.07 175.02
2817.63 -30.37 g3.71 248.26 60.34 4 58 52 2217.6 -34.06 75.73
4115.86 -]0.38 |83.00 148.27 60.36 22 18 52 3515.9 -34.07 175.02
2817.63 -30.37 83.71 248.26 60.34 4 58 52 2217.6 -34.06 75.73
4115.88 -.I0.38 183.£)0 248.27 EO.36 22 18 52 3515,9 -34.07 175.O2
2817.63 -30.37 03.71 246.26 60.34 4 58 _2 2217.6 -34.06 75.73
NI0-COUR_ EWECUTION ACCURACY ORBIT DETERMINATION ACCURACY
_T 4709.4 S_ 786._ SG3 1123.2 ST 3321._ SR 686.2 SS 2594.8
RRT .9408 RRF .9308 RT1r .9_64 CRT .9979 CRS -.9896 CST -.9968
,T_ 4774.6 _3 -.0004 RI3 .9864 LSA 4267.0 MSA 175.4 SSA 9.8
_1 4767.3 _ L_63,3 THA 8.95 ELI 3391.7 EL2 43.7 ALF IJ .65
LAUNCH OATE DEC 21 1968 FLI_T TINE I84.O0 A_IVAL DATE JUN 23 1969
HELIOCENTRIC CONIC
RL 147.17 LAL ,00
RP 108.94 LAP -3.00
mC 111.645 GL 29.44
PLANETOC[NTRIC CONIC
C3 15.053 VHL 3.880 OLA 40.94 RAL
LNCJ4 AZMTH LNCH TIME L-I TINE INJ LAT
59.11 21 19 _6 4111.18 -L:_.92
1L_.89 4 14 50 2830.18 -L_3.91
59.11 21 19 26 4111.18 -_9.92
JL>D.89 4 J4 50 2830.18 -29.91
59.11 21 19 26 4111,18 -2_.9'2
120.89 4 IA 50 2830.18 -2_.9I
01FFERENTIAL CORRECTIONS
TOE 2.2444 TRA 1.3643 TC3-3.E297 BJ"J .6506
ROE .4244 RRA .1589 RC3 -.I_B FAU .1|534
FOE 4.9747 FRA 4.1091 FC3-6.6338 BS,P 13462
B0E 2.2842 BRA 1.3735 BC3 3.233838 FSP -_H545
OISTANCE S08.7_6
LOL B.L_0 VL 27.705 GAL 3.97 AZL _.04 H(_ 229.32 ,T_A J28.09 £CC .163_5 |NC 3.9562 Vl 30.273
LOP 318.45 VP 37.4_ GAP 3.88 AZP 9_.38 TAL 138.99 TAP 28.31 RCA 107.I1 APO J49.08 V2 34.785
GP -10.12 ZAL 58.45 2AP |_,_ KT$ 3_0._6 ZAE 136.95 ETE igO.23 ZAC 100.00 ETC 168.19 CLP-l_5.23
21.39 RA0 6_67,6 _EL 11.681 PTH 2.05 VHP 3.671 0PA -10.88 RAP 8.54 ECC 1.2477
INJ LONG INJ RT ASC INJ A2_4TH INJ TIM_ PO C$T TIM INJ 2 LAT INJ 2 LONG
182.30 249.83 60.65 22 27 57 3511.2 -33.58 174.34
84.49 _49.8_ 60.64 _ 2 0 22_0.2 -33.57 76.54
182.30 249.83 60.65 22 27 57 3511.2 -33.58 174.34
84.49 24_.83 60,64 _ 2 0 _2_0._ -33.57 76.54
|82.30 _4_.e3 _0.6_ 22 27 57 3511.2 -33.58 174.34
84,49 249,_ 60,64 5 2 0 22_,2 -33,57 76.54
NIO-COUR_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
SGT 4937._ SC_ 710,9 SG3 1040.4 ST 3410.5 ,SR 633.7 SS 2452.9
RRT .9181 _ .g054 RT_ ._69 CRT .9959 CRS -.9856 CST -.9968
4988.4 1_3 -.00_0 RI_ .9868 LSA 4244.9 MSA 175.3 SSA 10.4
$61 4980.6 $62 _79.3 THA 7.55 ELI 3468.4 EL2 56.5 ALF 10.49
L4UNCH GATE 0EC ?1 ]968 FLIGHT TII_ 186.00 ARRIVAL _ATE JUN 25 1969
HELIOCENTRIC CONIC
RL 147.17 L4L .00
RP 108.93 LAP -3.08
RC I14,O42 GL 28.51
PLANE TCW_ENTRIC CONIC
C3 15,384 VHL 3,9_2
LNCH A_HTH LNCH TIf._
59.81 21 28 40
J_.J9 4 17 53
59.81 21 28 40
120.19 4 17 53
59.81 21 28 40
120.19 4 17 53
CIFFERENTIAL CCRR_CTIONS
TCE 2.3055 TRA 1.5099 TC3-3._033 BAU .6798
ROE .4019 RRA .1399 RC3 -.1115 FAU .10572
FOE 4.53}0 FRA 3.9781 FC3-5.9494 BSP 16193
BO£ 2.3403 BRA 1.5163 OC3 3,3052 FSP -3387
OISTANCE 514.814
LOL 89.20 VL 27.690 GAL 4.15 AZL 86.11 H(A 232.48 SMA 128.00 ECC .16599 INC 3.8873 VI 30.273
LOP 321.61VP 37.413 GAP 4.25 AZP 92.37 TAL 158.30 TAP 30,78 RCA 106.75 APO 149.24 V? 34,787
GP -9.27 ZAL 57.32 ZAP 137.38 ETS 350.81 ?AE 135.35 £TE I88.61 ?AC 99.99 £TC 168.07 CLP-138.21
CLA 40.46 RAL 22.93 RA0 6567.6 V_L 11.695 PTH 2.06 VHP 3._28 0PA -10.03 RAP 8.35 ECC 1.2532
L-I TINE [NJ LAT INJ LONG lHJ RT A._C INJ A_4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
4107.44 -29.44 181.67 251.50 60.90 22 37 8 3507.4 -33.07 175.74
2843.71 -29.43 85._ 231.50 60.88 5 5 17 2243.7 -33.06 77.42
4107.44 -29.44 181.61 251.50 60.90 _ 37 8 3507.4 -33.07 173.74
2843.71 -29.43 85._4 251,50 60.88 5 5 J7 2243.7 -33.06 77.42
4107.44 -29.44 181.67 251.50 60.90 22 37 8 3507.4 -33.07 173,74
2843.71 -29.43 85.34 251.50 60.88 5 5 17 2243.7 -33.06 77.42
MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
5_T 3143.9 S6R 651,_ 5_3 961.9 ST 3479.2 SR 592.6 SS 2317.9
I_T .8899 RRF .87_0 Rl_r .9871 CRT .9931 CRS ".9806 CST -.9968
S_ 3185.0 _3 -.0140 RI3 .9871 LSA 4218.7 MSA 175.6 SSA 10.9
S6| _176.6 562 295.3 THA 6.45 £L1 3528.6 £L2 60.6 ALr 9.60
LAUNCH _ATE _EC 21 Jg_SB FLIGHT TIME 1_._O AREIVAL OATE JUN 27 1969
P_LICCENTRIC CONIC
RL 147.17 LAL .00
RP 108.93 LAP -3.16
RE 116.435 GL 27.59
PLANETO_ENTRIC CONIC
C3 15.288 V_L 3.973
LNCH AZMTH LNCH TINE
EO.50 21 38 3
119.50 4 20 59
60.50 21 38 3
119.50 4 20 59
60.50 21 38 3
119.50 4 '20 59
DISTANCE 520.8?0
LOL 89.20 VL 27.673 GAL 4.35 A_. 86.18 PICA 233.64 SNA 127.89 ECC .16833 INC 3.8240 Vl _O.273
LOP 324.78 VP 37.404 GAP 4.62 A2'P 9"Z.16 TAL 157.57 TAP 33.21 RCA 106.36 APO 149.42 v2 34.790
GP -8.52 2AL 56.16 2AP 140.20 £TS 3_O.68 2Al[ 133.88 £TE 187.50 ZAC IOO.21 ETC 168.01 CLP-140.97
OLA 30.99 RAL 24.50 RAO 6_67.6 VEL 11.712 PTH 2.06 VHP 3.995 OPA -9.18 RAP 8.39 CCC 1.2598
L-I TIM( INJ tAT INJ LONG INJ RT AS( INJ A_4TH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG
A10_.46 -28.94 181.09 233.27 61.10 22 46 28 3504._ -32.55 173.20
2858.39 -28.93 86.27 253.26 61.09 5 8 _8 2258.4 -32.54 78.38
4104.46 -28.94 181'.09 253,27 61.10 22 46 28 3504.5 -32.55 173.20
2858.39 -28.93 86.27 233.26 61.09 5 8 38 2258.4 -32.54 78.38
4104.46 -28.94 181.09 253.27 61.10 22 46 28 3504.5 -32.55 173.20
2858.39 -28.93 86.27 2_3._ 61.09 5 8 }8 2258.4 -32.54 78.38
ORBIT 0ETERNINATION ACCURACY
ST 3529.9 _ 560.9 SS 2190.1
CRT .9894 CRS -.9746 CST -.9967
LSA 4188.1NSA 176.4 SSA 11.4
ELI 3573.3 EL2 80.3 ALF 8.94
OIFFERENTIAL CORK_CTIONS
TOE 2.3594 TRA I .6606 TC3-3.3471 BAU .7066
ROE .3859 RRA .1236 RC3 -.O694 FAU .09663
F_E 4.1328 rRA 3.8504 FC3-5.2989 6SP 16_64
BOE 2.3907 BRA 1.6652 8C3 3.3478 FSP -3143
MIO-C_SE EXECUTION _CCURACY
,%T 53}0.7 SC.R 605.7 S(,3 888.5
RRT .8520 RRF" ,8404 R'rF .9873
$6_ 5365.0 R23 -.0|67 R13 .9872
$61 5356.0 $62 310.7 THA 5.58
681
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69p
LAUNCH CATE 0[E ?] ]968 FLIGHT TIE 190.00 ARRIVAL GATE JUN 19 1969
HELIOCENTRIC CC_I[C DISTANCE 516.903
RL |47.J7 LAL .00 LOL 89.1D VL 27.658 GAL 4.56 AZL 86°23 HCA 138.80 SMA I27.78 £CC .J709(3 |NC 3.7653 VJ 30.273
RP IOH.9! LAP -3-ZZ LOP 3Z7.94 VP 37.396 GAP 4.99 AZP 91.95 TAL 156.81 TAP 35.6! RCA 105.94 APO 149.62 V2 34.794
RC 118.823 GL 26.67 GP -7.86 ZAL 54.97 ZAP 142.82 ETS 350.58 ZAE 131.55 ETE 186.24 ZAC 100.63 £TC 167.98 CLP-Z43.§4
PLANE TOCENTRI C CONIC
C3 16.266 VHL 4.[333 CLA 39,52 RAL 26.08 RAO 6567.7 VEL 11,73E PTH 2.07 VHP 4.172 DPA -8.34 RAP 8.65 ECC ! .2677
LNCH 4ZMTH LNCH TIME L-I TINE IN| LAT IN| LONG IN| RT AS(. JNJ AZMTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
61.19 2l 47 36 4102.13 -28,4| |_0,57 255.13 6|.28 22 55 58 3502.1 -32.01 J72.71
J18.8! 4 24 6 2974.27 -28.40 87,28 25§,|2 61.27 5 12 O 2274.3 -31,99 79.42
6l.!9 2t 47 36 4102.|3 -28.41 18Oo57 255.13 6|.28 22 55 58 3502.1 -32.0J 172.7!
I18.H! 4 24 6 2874,27 -28,40 87.Z8 255.|_ 6|.27 5 12 0 2274.3 -31.99 79.42
61.19 2i 47 _5 4102.13 -28.41 |80.57 255.13 61.28 Z2 55 58 3502.1 -32.0| 172.7l
118.81 4 24 6 2874.27 -28.40 87._ = _5.12 61.27 5 12 O 2274.3 -3J.99 79.4Z
OIFFERENT IAL CCRREC T] ON5
TOE Z.4069 TRA 1.8174 TC3-3.3629 BAU .7313
ROE .3754 RRA .JlOO RC3 -.0354 FAU .O8810
FOE 3.7725 FRA 3.7304 FC3-4,6892 BSP 17479
80E 2.4360 8R,_ !._207 6C_ 3.3631 FSP -2913
LAL_H OATE D(_( 21 1_1
H_L IC(ENTRiC CONIC
RL !42.|? LAL .00 LCL 89.20 VL
RP I0_.90 LAP -3.27 LOP 331,]1 VP
RE !2! .206 GL 25.76 GP -7.28 ZAL
PLANETO(._.NTRIC CONIC
MI0-O_URSlE EXECUTION ACCURACY ORBIT 0ETERMINATION ArcuRAcv
SGT 5_..Z ._ 51| _2 SG3 820,7 ST 3_164.6 SR 536.8 SS 2070.0
RRT .8208 RRF ,BO_J RTF .987_ CRT .9850 CRS -,9678 CST -.9967
sr_ 5529.8 R23 -.OJ7? R|3 .9872 LSA 4J53.0 MSA 177.9 SSA 11.9
SG] 55_,2 SG2 325.1 THA 4.89 EL| 3603.6 EL2 9| .7 ALF B.44
FLI_.IT TIE |_Y_.O0 ARRIVAL 0ATE JUL 1 1969
0IST_£ 532.913
27.64| GAL 4.80 AZL 86.29 HCA 241.96 SMA |21.66 ECC .17369 IN( 3.1J03 V| 30,213
37._82 GAP 5.37 AZP 9].75 TAL |56.02 TAP 37.98 RCA 105.49 APO |49.84 V2 34.798
53.75 ZAP 145._ ETS 3_.49 ZAE 131.35 ETE |85.37 ZAC 101.24 ETC 167.98-CLP-|45.94
C3 16.824 VHL 4.102 0LA
LNCH AZMTH LNCH TIME L-I TIME IN| LAT
6| .89 _| _? 18 4100,45 -2i.86
118.|! 4 27 12 2891.39 -27.65
6! .89 21 57 18 4iOO14_ -_?.B6
118.1| 4 27 12 26_,39 -27.85
6! ._9 21 57 18 _l_d.;_5 -27.86
118.1i 4 2? IZ 1891.39 -27,85
0 IFFER_NTI4L CCRR'_.CTI01;I$
TOE 2.4_J_ TRA J._8_ TC3-3,3462 BAU ,7526
ROE .3692 RRA .0989 RC3 -.0079 FAU .07989
rOE 3.4533 FR_ 3.6222 f(3-4.lfll BSP 17975
80E Z.4793 8RA J .9860 BE3 3.3462 FSP -2686
39.06 RAL 27.69 R/K) 6_62.7 _L 1|.256 PTH 2.08 VHP 4.358 OPA -7.50 R4P 9.|1 ECC |,2769
|NJ L_ IN| RT A_ IN| A2_4TH |NJ TIM_. PO (.ST TIM IN| 2 LAT IN| 2 LONG
180.0_ 257.0? 61.43 23 5 38 3500.4 -31.44 I;'2.26
88.37 _7.06 6j .4_ 5 J5 23 LPZgI .4 -31.43 80.H
180.08 2_7.07 61 ,43 23 5 _ _0.4 "31 .44 172.26
88,3? 2_7.06 61.42 5 15 23 2291.4 -31.43 _O.55
1_0,_ E_?.O? 61.43 23 5 38 3500.4' -31.44 172.26
88.37 _52.06 61.42 5 15 23 _91.4 -31.43 _O.55
ORBIT DETERMINATION ACCURACY
ST 3588.9 SR 519.2 SS 1960.0
CRT .9798 CRS -,9603 CST -,9966
LSA 4|18.1 NSA 180.0 SS_ 12.3
£L1 3624,8 EL2 |02.8 _LF 8.07
MIOof, Ol._S£ EXECUTION ACCURACY
S6T 5656.5 _ 546.3 ,13 758,7
RRT .7835 RR_ ,76_6 RTF .9871
_,_ 5682.8 R_3 -.OI?l R13 .987|
S_I 5672.7 S_2 338.4 ?HA 4.34
L4UNCH :0ATE OEC 21 1968 FLIGHT TIWE 194.00 _RRIVAL _ATE JUL 3 !969
HELIOCENTRIC CONIC 01STANCE 538.898
RL |47.17 LAL .O0 LOL 89.20 VL 21.623 G_L 5.05 _ZL 86.34 H(_ 245.|3 SM_
RP 108.89 LAP -3.32 LOP 334,2_ VP 37.378 GAP 5.75 AZP 9|,54 TAL |55,20 TAP
RC 123.581 GL 24.84 GP -6.77 ZAL 52.5| ZAP 147.55 ETS 350.40 ZAE 130.26 ETE
PLANE TOCENTRIC CONIC
C3 J7.467 VHL 4.179 OL_ 38.60 R_L 29.31 R_O 6567.7 VEL 1|.783 PTH 2.08 VHP
LNCH 47MTH LNCH TIME L-I TIM[ IN! LAT IN! LONG IN! RT JSC IN! AZMTH
6_.60 22 7 lO 4099.29 -27.28 179.63 259.08 6|.56
]17.40 4 30 14 29(]9.87 -27.26 89.55 259.08 61.55
61.60 Z2 7 lO 4099.29 -27.28 179.63 259.08 61.56
|J7.40 4 30 J4 2909,87 -27.26 89.55 259.08 6|.55
62;60 21 7 10 4099.29 -17.28 179.63 259.08 6l .56
]]7.40 4 30 j4 _ =-27,26 89.55 259.08 =61.55
CIFFERENTIAL CCRRECTIONS
T_E 2.4879 TRA 2.J54I TC3-3,3|36 _AU .7738
RCE .]675 RRA .0897 RC3 .0124 F4U .07266
F0E 3.1596 FR_ 3.5146 FC3-3.6014 BSP 1_f_37
_0£ 2,5149 BRA 2.1559 6C3 3.3136 FSP -2493
127.54 E(C .17612 INC 3.6585 V! 30.E73
40.32 RC_ |OS.0O _PO 150.08 vz 34.803
164.65 ?AC lO_.OJ ETC |68.00 CLP-|48.J8
4.552 0PA -6.66 R_P 9.73 ECC 1.2875
IN! TIME _ CST TIN IN! 2 LAT INJ 2 LONG
23 15 29 3499.3 -50.84 171.85
5 18 44 2}09.9 -30.83 81.77
23 15 29 3499.3 -_0.84 I71.85
5 J_ 44 2}09.9 -30.83 81.77
23 15 29 3499.3 -30.84 171.85
5 |6 44 Z}O9.9 -30._3 8!.77
MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION 4CC_RACY
5GT _794.9 SGR 527.9 SG3 701.0 ST 3595.| SR 506.0 SS 1_52.9
RRT ,7466 RRF ,7286 RTF .9870 CRT ,9740 CRS -.9521 CST -.9966
5lAB 5818,9 1_3 -.0165 RI3 ,9869 LSA 4071.9 MS_ !82.6 $54 !2.6
SG| 5608.3 SG2 3_0,4 THA 3._0 ELI 3628,8 EL2 !13.6 ALF 7.8I




.O0 LCL 89,20 VL 27.605 GAL 5.3l AZL 86.39 HC_ 248.29 S_A |27,41 ECC .18D0! IN( 3.6093 Vt 30._73
RP !O8.87 LAP -3.35 LOP 337.45 VP 37.369 GAP 6.1_ AZP 9|.34 TAL |54,35 TAP 42.64 RC4 |04.48 APO 150,35 V2 34.808
RC J25.948 GL 23.93 GP -6.32 ?AL 31.25 ZAP 149,69 ETS 350.29 ZAE 129.28 ETE 184.05 ZA( |O2.93 ETC 168,03 CLP-!50.29
PLANE TOCENTRIC CONIC
C3 !8.202 VHL 4.266 OL_ 38.13 RAL 30.93 RA0 6567,7 VEL I|,8|5 PTH 2.09 VHP 4.756 0PA -5.8! RAP 10.50 £CC J.7996
LNCH A_TH LNCH TIME L-I TIME IN! LAT INJ LONG IN! RT A,_C IN! AZNTH INJ TIME 1:30CST TIM IN! 2 LAT IN! Z LONG
63.33 22 17 J3 409_.58 -26.66 179.20 _61.17 6|.67 23 25 32 3498.6 -_0,22 ]7!.47
1]6.67 4 33 8 2929.79 -26.65 90.82 261.16 61.66 5 21 58 2329.8 -30.2J _3.O9
63.33 22 17 13 4098.58 -_6.66 |19.20 261.17 61.67 23 25 32 3498.6 -}O.22 ]71.47
1J6.67 4 33 8 2929.79 -_6.65 90.82 _61,16 61.66 5 2l 58 2329.8 -30.2J 83.09
63.33 22 17 13 4098.58 -26.66 179,20 261.17 61,67 23 25 32 3498.6 -_O.22 171.47
1|6.67 4 33 8 2929.79 -26.65 90.82 261.16 61.66 § 21 58 2329.8 -30.21 83.09
OIFFERIENTIAL CORRECTIONS NI0-COURSE [XECUTION ACCURACY ORBIT 0£TERMINATION 4CCUR4CY
TOE 2.5205 TR4 2.33319 TC3-3.2574 8AU .7927 _T 5920.9 S(.R 5|5.2 SC,3 648.4 ST 3590.7 SR 496.7 55 1753.4
ROE .3685 RRA .0826 RC3 ._2?6 F4U .06590 RRT .7120 RRF .6946 RTF .9867 CRT .9676 CRS -.9434 CST -.9965
FOE 2._970 FRA 3.4169 FC3-3.1344 BSP 18979 5/._3 5943.3 R'Z3 -.O|fi| R|3 .9867 LSA 4022.4 M5_ 185.8 SS_ iZ.9
BOE Z.5473 8RA 2.3353 Be3 3.2575 FS@ -23Jl ,S(.| 5932.3 S(,2 36l .0 THA 3.56 ELI 3622.8 EL2 174.3 ALF 7.63
682
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH CArE DEC Z! 196_
h'EL IOCEN TRI C CONIC
RL t47.17 LAL .0(3
RP 108.85 LAP -3.38
RC J28.306 GL ZG.OJ
PLANE TOCENTR I C CONIC
C3 19.040 VHL 4.36_
LNO4 ATNTH LNCH TINE
64.07 2Z 27 28
115.9] 4 35 53
64.07 2Z 27 28
115.93 4 35 53
64 .O7 22 27




FLIGHT TIN[ 198.00 ARRIVAL CATE JUL 7 1969
0ISTANCE 550.789
17.585 GAL 5.60 AZL 86.44 HE4 251.46 5J44 127.26 ECC .18156
37.36l GAP 6.55 AZP 91.13 TAL J53.47 TAP 44.93 RC4 103,92
49.97 7AP J5J.70 ETS 350.17 7AE 118.39 £T£ 183.55 ZAC 103.98
DLA 37.65 RAL








TOE 2.5489 TRA 2.5L:_2 TC3-3.18L:_'_ BAU .8101
ROE .3723 RRA .0775 Re3 .0382 FAU .05971
FOE 2.6598 FRA 3.3263 FC3-2.7151 BSP 19429
BO£ 2.5760 _A 2.5234 BE3 3.1B_5 FSP -Z147
LAUNO_ DATE 0£C 2J 1968
INC 3.5622 Vl 30.273
APO 150,65 V2 34.P15
ETC 168,06 CLP-152.28
32.56 RA0 6567.8 VEL 11.650 PTH 2.10 VHP 4.970 0PA -4.96 RAP ]1.4] ECC 1.3133
]NJ LONG |NJ RT AS_ IN| ATNTH IN| TiME PO CST TIH IN| 2 LAT IN| 2 LONC
178.79 263.33 61.77 23 35 46 3498.2 -29.58 171.10
9'Z.2_ 263.32 61.76 5 25 5 2351,2 -29.57 84.51
178.79 263.33 61,77 23 35 46 3498.2 -29.58 171,10
92.20 263.32 61.76 5 25 5 235J.2 °29.57 84.51
J76,79 263.33 61,77 23 35 46 3498.2 -29.58 J71.10
9'Z.20 263.32 61.76 5 25 5 2351.2 -29.57 84.51
NI0-C._LMSE EXECUTION ACCURACY ORBIT DETERt41NATICN ACC_R4CY
SGT E034.Z _ 506.5 _3 600.1 ST 3_75.4 SR 490.3 SS 1659,7
ART .6808 RRF .6643 Rl"r .9865 CRT .9607 ORS -.9343 CST -.9965
SCA3 6055,4 R_3 -.0135 RI3 .9864 LSA 3967.7 MSA 189.5 SSA J3.J
•%1 6044.1 SG2 _70.4 THA 3.28 ELl 3606.4 EL2 134.9 ALF 7.52
FLIGHT TINE 200.00 ARRIVAL CATE JUL 9 J969
I'_LIOCENTRIC CONIC DISTANCE 556.692
RL |47,|7 LAL .00 LOL 89.L_0 VL 27.565 OAL 5.91 A2'L 86.46 _ 254.62 Sl4A 127.15 ECC .18741
RP 108.83 LAP -_._9 LOP 343.80 VP _7._5_ 0AP 6.95 A2'P g0.93 TAL 152.56 TAP 47,20 RCA ]03.32
RC 130.655 GL 22.10 GP -5.57 ZAL 48.68 ZAP 155.60 ET$ 550.03 ZAE 127.59 ETE 183.14 ZAC 105.15
PLANETO(ENTRIC CONIC
C3 |9.990 _ 4.471 OLA
LNCH AZMTH LNCH TIME L-; TINE IN| I._T IN| _ JNJ RT ASC IN| 42147H ZNJ TIME
64.84 ='_ 37 55 4096._'_ -25.35 178._1/_ 265.54 61.85 23 46 13
115.16 4 38 2'6 2974.34 -25.33 93.68 _65.53 61.84 5 28 0
64.84 22 37 55 a098.T_ -25.35 178.3_ 265.54 61.85 23 46 13
1|5.16 4 38 26 _974.34 -25.33 93.68 265.53 61.64 5 28 0
64.84 22 37 55 409_._ -2_,35 178._i _65._4 61.65 23 46 13
115.16 4 38 _6 2974.34 -25,33 9_.68 _5.53 61.84 5 28 0
0IFFERENTIAL CORRECTIONS N|0-COUR,_dE [_ECUTION ACCURACY
TOE 2.5779 TRA 2,7250 TC3-3.0819 61UJ .8237 SGT 6141,1 SC.R _0l .3 S_3 556.6
ROE .3786 ARA .0745 RE3 .0456 FAU ,05376 ART .6545 RRF .6393 RTF .9861
FOE 2.4514 FRA 3.2486 FC3-2.3284 6_P 19744 _ 6161.5 R_3 -.0113 R13 .9861
BOE 2.6055 _RA 2.7260 6C3 3.0_23 FSP -1983 _W_J 6149.9 SG2 378.5 THA 3,07
INC 3.5168 Vl 30.273
APO 150.98 vz 34.821
ETC 168.09 CLP-154.15
37.17 RAL 34.19 R/IO 6567.8 VlEL 11.890 PTH 2.11 VHP 5.193 0PA -4,10 RAP 12.43 ECC 1.3290








ST _556.5 SR 486.4 SS 1575,3
CRT .9536 CRS -.9251C$T -.9965
LSA 3915.3 MSA |95.7 SSA J3.2
£L| 3586.7 £L2 145.3 ALF 7.44
L_UNCH OATE DEC 2I 1968 FLIGHT TII,N_ 202,00 ARRIVAL CATE JUL 11 1969
HELIKENTRIC CONIC OIST4NC£ 562.562
RL 147.17 LAL .00 LOL 89,20 VL 27.545 GAL 6.24 AZL 86.53 NCA 257.79 ,_ 127,01 ECC .19J56 INC 3.4727 Vl 30.273
RP IO8.80 LAP -3.39 LOP 346,97 VP 37.345 GAP 7.38 A2P 90.73 TAL I5|.67 TAP 49,46 RE4 102.68 APO 151.54 V2 34.829
RE 152.989 GL 2|.18 GP -fl.Z5 2AL 47.38 ZAP 155.40 ETS 349.85 7AE 126.87 ETE 182.79 Z4C 106.42 ETC J68,t2 CLP-IGfl,93
PLANETOCENTRIC CONIC
C3 21.O65 VHL 4.590 0LA 36.68 RAL 35.8] R_C 6567.9 V£L 11.935 PTH 2.12 VHP 5.426 0P4 -3.24 RAP J5.56 ECC 1.3467
LNCM A ZHTH LN_H TIME L-I TIME INJ LAT INJ LONG IN| RT ASC IN| A_'NTH IN| TIME _ CST TIM IN| 2 LAT IN| 2 LONG
65.64 22 48 34 4098.44 -24.64 177.99 267.81 61.92 23 56 52 3498.4 -28.|9 170.40
114.36 4 40 43 2999,17 -24.63 95.28 267.8| 61.91 5 30 42 2399.2 -28.18 _7.69
65.64 22 48 34 4098.44 -24.64 177.99 267.8l 61.92 23 56 52 3498.4 -28.19 170.40
114.36 4 40 43 2999.17 -24.63 95.28 267.81 61.91 5 30 42 2399.2 -28.18 87.69
65,64 22 48 34 4098.44 -24.64 177.99 267.81 61.92 23 56 52 3498.4 -28.19 170.40
114.36 4 40 43 2999.17 -24.63 95.28 267.61 6|,9! 5 30 42 2399.2 -28.18 87.69
CIFFERENTIAL CORRECTIONS NI0-C.CLM,_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE 2.6OGO TRA 2.9344 TC3-2.9745 BAU .8378 S_T 6233.3 S_ 497,8 .T_.,3 5|6,2 ST 3524,1 SR 483.7 SS 1493.4
ROE .3865 RRA .07_ RC3 .0492 FAU .04856 ART .6323 RRF .6183 RTF .9858 CRT .9461 CRS -.9156 CST -.9964
FOE 2.2586 FRA 3.1727 FC3-|.9958 6SP 20|24 _ 6253.2 R_] -.0095 RJ3 .9858 LSA 3852.8 HSA 198.4 SSA 13.3
BOE Z.6285 BRA 2,9353 BE3 2.9749 FSP -1846 S(;I 6241.3 S_2 ]85.2 THA 2.90 ELI 3553.7 EL2 155.4 ALF 7,41
LAUGH DATE OEC 2| 1968 FLIGHT TIM[ 204.00 ARRIVAL CATE JUL 13 1969
I_LIC_ENTRIC CONIC OISTANCE 568.398
RL 147.17 LAL .DO LOL 89._O VL 27.524 GAL 6.59 A2'L 86.57 PICA 260.96 _4A 126.87 ECC .19604 INC 3.4296 VJ 30.273
RP |08,78 LAP -3.59 LOP 350.J5 VP 37.537 GAP 7.81 A2'P gO.54 TAL J50.74 TAP 51.70 RCA |02.00 APO |5|,74 v2 34.837
RC J35.3|3 GL L:_O.28 GP -4.96 2AL 46.07 ZAP 157.1| ETS 349.64 ZA,E |26.2| ETE J82.50 7AC 107.79 ETC J68.i4 CLP-157.63
PLANE TO_._NTRIC CONIC
C3 _2.280 VHL 4.7_00LA _.18 RAL 37.42 RA0 6567.9 VEL 11.986 PTH 2.|4 VHP 5.670 OPA -2.37 RAP 14.78 ECC 1.3667
LNC.PI AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| 4214TH IN| TIME _ C$T TIH IN| 2 LAT IN| 2 LONG
66.47 22 59 25 4098,83 -23.9l |77,59 270.14 61.99 24 7 44 3498.8 -27.45 170.05
113.53 4 _2 42 _025.84 -23.89 96.99 2713.13 61.98 5 33 8 2425.8 -27.44 _9.45
66.47 22 59 25 4098.83 -23.91 177.59 270.14 61.99 24 7 44 3498.8 -27.45 170.05
113.53 4 42 42 ](]25.84 -23.89 9_.99 27'0.13 61.98 5 _ 8 2425.8 -27.44 89.45
66.47 22 59 25 4098.83 -23.91 177.59 270.14 61.99 24 7 44 3498.8 -27.45 I70.05
1J3.53 4 42 42 3025.84 -23.89 96.99 270.13 61.98 5 33 8 2425,8 -27.44 _9.45
OIFFERIENTIAL CORRECTIONS MIO-CCURE EX[CUTION ACCURACY ORBIT OETERMINATION ACCUR4CY
TOE 2.6196 TRA 3.1560 TC]-2.852@ BAU .64_'_ ._T 6316.1 SGR 495.7 S_3 479.3 ST 3485.0 SR 4P2.1 SS J417.3
ROE .3962 RRA .073_ RE] .0605 FAU .04_74 RRT .6146 RRF .6020 RTF .9854 CRT .9383 CRS -.9059 CST -.9964
FOE 2.0849 FRA 3,1042 FC3-J .6995 6_ ° _041_0 S_6 6335.5 R23 -.OO76 RI3 .9_54 LSA 3787.5 HSA 203.4 SS4 13,3
8OE 2.6494 6RA 3.15_ _C3 2.8533 FSP -1719 S_I 6323.5 S_2 390.6 THA 2.77 ELI 3514,3 EL2 165.4 4LF 7.41
6_3
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4, 1968-69 _
LJL,,'NCH 0ATE DEC 21 1968
HCL IO(ENTRIC CONIC
RL 147.17 LAL .00
RP 1138.75 LAP -3.37
RC 137.625 GL 19.37
PLANE TC_[NTR IC CONIC
C3 23.652 VHL ".863
LNCH A_MTH LN_H TIN?
67.33 Z3 10 ?9
112.67 4 44 20
67.33 23 10 29
112.67 4 44 20
67.33 23 10 29
112.67 4 44 L_
FLIGHT TIME 206.00 ARRIVAL CATE JUL |5 1969
DISTANCE 574.196
LOt. 89.20 VL 27.503 GAL 6.97 AtL 86.61 H(A 764.13 5_WJ |26.73 ECC .?0088 INC 3.3873 V! 30.27}
LOP 353.3? VP 37.3?9 GAP B.76 AZP 90.35 TAL 149.79 TAP 53.93 RCJ 101.27 APO 152.19 V2 34.846
GP -4.71 7AL 44.77 ZAP 158.74 ET$ 349.37 7AE 175,6! ET£ 187.76 7AC 109,23 ETC 168.]5 CLP-]59.Z4
DLA 35.68 RAL 39.01 RA0 6568.0 VEL 17.043 PTH ?,|5 VHP 5.9?7 OP4 -1.50 RAP 16.09 ECC 1.3892
L-I TIN? IN| LAT IN| LONG IN| RT A_ IN| A_IATH IN| TIME PO CST TIM IN| 2 LA T IN| Z LONG
4099.?9 -Z3.14 177.18 77?.51 67.05 24 18 48 3499,3 -26.69 J69.69
3054.48 -73.17 98.83 272._O 6_.04 5 35 14 ?454.5 -26.67 91.34
4099.79 -73.14 177.18 277.5] 62.05 24 18 48 3499.3 -?6,69 169.69
3054.48 -23.12 _.83 272.50 6_,04 5 35 |4 ?454.5 -76,67 91.34
4099.79 -?3.14 J77.J8 277.5! 62.05 24 |8 48 3499.3 -76.69 169.69
_54.48 -73.17 _N_.83 272,50 62.04 5 35 14 ?454.5 -26.67 91.34
OIrFERENTIAL CC_CTIO_
T0£ ?,6375 TRA 3.3gO9 TC3-2.7194 BAU .8600
ROE .4073 RRA .0755 RE3 .0499 FAU .03928
roe 1.9787 rRA 3.0430 rc3-1.4376 8sP z07ee
BOE ?.6688 8RA 3.3918 BE3 2.7199 FSP -1607
LAUNC_ DATE DEc zJ 1968
HELIOCENTRIC CONIC
RL 147.17 LAL ,130 LCq.. 89,_IJ VL
RP 108.72 _AP -3.34 LOP 356.50 VP
RE 139.9"_3 GL |8.47 GP -4.48 ?AL
PLAMETO(ENTRIE CONIC
C3 25.201VHt, 5,0"_ OLA 35.16 RAL
LNCH A_4TH LI_H TINE L-I TIME IN| LAT
68.22 23 21 47 4099.79 -_.]4
111.78 4 45 ]4 3085.I5 o_.32
_.ZZ Z3 Z] 47 4099,79 -2_.34
1i1.78 4 45 34 )085.15 °22.32
68._? 23 21 47 4099,79 -Z?.]4
111.78 4 45 34 3085.15 -_.32
DIFFERENTIAL COI_q'[CTION$
TOE ?.6542 TRA 3.6401 TC3-2.576! 8_/ .868J
RDE .4196 RRA .0794 RC3 .0478 FAU .035J6
FOE 1.7876 rRA ?.9_2 rC3-1.2011 BSP 2J061
2.6877 8RA 3.6410 8C3 2,5766 FSP -1493
NlC-(.i_t_R_ EWIECUTICN ACCURACY ORBIT DETERMINATION ACCURACY
SGT 6390.6 S(_ 494.6 S&3 445,6 5T 3440.8 SR 481.0 $5 1346.8
RRT ._15 _ .5903 RTr .9851 CRT .9302 CR5 -,8967 CST -.9964
SG8 6409.7 R_3 -.0056 RI3 .9_50 LS_ 3721_.3 MSA 208.6 SSA 13.3
SGI 6397.5 SG2 _4.7 THA 2.6_ ELI 3469.8 £L2 J75,1ALF 7.43
FLIGHT TIME 208.00
01STONE? _79.g5_
_7.48| GAk 7.38 A2"L _,65 H(_ 267,_1 544A |26._9 ECC .L:_06I? INC 3.3454 VJ _0.273
37.3LP_ GAP 8.73 A$'P g0,|6 TAL |48.84 TAP 56.|5 RCA |00.49 APO 15_.68 V? 34.855
43.48 ZAP J_0*30 ET$ _49.04 _ J_5.07 ETE |8_.05 Z_C ||0.75 ?TO 168.15 CLP-160.80
40.5_ Rt41 6568.0 V[L |2.107 PTH 2.17 VHP 6.1_4_ OPA -.6_ RAP 17.47
IN| LONG _NJ RT AS(: [NJ AA_WTH IN| T_14_ PO (ST TIN IN| 2 LAT
176.76 274.9'_ 62.II 24 30 6 3499.8 -Z5.88
IO0.BJ 274.9! 62.I0 5 315 59 2485,2 -75.87
176.76 274,_ 67.|1 24 30 6 3499.8 -Z5.88
100.8| 274.91 67.|0 5 36 59 2485.? -75.87
|76.76 274._'Z 6_,|l 24 30 6 3499.8 -25.88
100.81 274.9| 62.|0 5 _6 59 2485.? -25.87
NI0-(._]UR_W_ £g£CUTION _CCUR_CY
SGT _457.0 _GR 493.9 SG3 4|4.7
f_T ._92_ R_: .5827 RIT .9047
6475.9 t_3 -.O0]k_ 813 .9847
SGI _463.7 5_2 397.4 THA _,6|










ST 3392.2 SR 480.1 SS 1781.5
CRT .9219 CRS -.8864 CST -.9964
LSA _51.5 MSA 714.0 SSA 13.?
ELI 3421.0 EL2 1_4.4 ALF 7.46
LAUN_CH DATE DEC 21 1968 FLIGHT TIME 710,00 ARRIVAL DATE JUL 19 1969
HELIOCENTRIC CONIC
eL 1_7.!7 VAL .00
RP 108.69 LAP -3._
RE 142.?07 GL 17.58
PLAN_TOC_NTRI( CONIC
C3 26.953 VHL 5.197
LNCH ATMTH =:LN_H TIME
69.16 ?3 33 21
110.84 4 46 19
69.16 73 33 21
110.84 4 46 19
69.16 ?3 33 21
110.84 4 46 19
015T4N(£ 585.662
LOL 89.20 VL 27.459 GAL 7.81AZL 86.70 HCA ?70.48 SMA 176.44 ?CO .21178 IN( 3.3038 vJ 30.273
LOP 359.68 VP 37.314 GAP 9.?? AZP 89.97 TAL 147.88 TAP 58.36 RCA 99.66 APO 153.?? v2 34.865
GP -4.77 Z_L 4?,19 tAP 161.B0 £T$ 348.63 ?A£ 1_4.57 £T£ 181.88 ?AC 112.33 ?TO 168.13 CLP-162.29
DLA 34.64 RAL 47.12 RAO 6568.1 V_L 12.179 PTH 2.19 VHP 6.479 0PA .75 R_P 18.91 £CC 1.4436
L-I TIN| |NJ _T |NJ LONG IN| RT AS(: IN| AZ_NTH IN| TIME PO (ST TIN IN| 2 LAT IN| ? LONG
4100.07 -71.51 _ i76.31 277.37 62.16 24 41 41 3500.1 -?5.06 16_.92
3116.13 -?1,49 102.93 ?77.36 62.15 5 38 17 7518.1 -75.04 95.54
4100,07 -_| .51 176.31 277.37 62.16 24 41 41 3500.1 -25.06 168.9_
3118.13 -£1,49 102.93 ?77.36 62.15 5 38 17 7518.1 -25.04 95.5_
4100.07 -?1.51 176.31 277.37 62.16 ?4 41 41 35OO.1 -75,06 16_.9Z
311_.13 -?1.49 |O?.93 277.36 62,15 5 38 17 2518.1 -25.O4 95.54
DIFFERENTIAL CORRECTIONS
TOE 2.6731 TRA 3.9078 TC3-?.420! B_U ,8772
R(_ .4331 RRA ,0857 RC3 .0450 FAU .031|8
roe I ,6635 FRA ?,94_7 FC3-1.0015 8,_P 21261
B0£ ?.70K_ _qA 3.9087 BE3 _.4205 FSP -1387
MIO-COU_FS(
S&7 6518.9
_RT ,5879 _ ._793
SG8 6537.6 R23 -.00]B
51,1 6525.4 SG2 399.0
FLIGHT TIME ?l_.0(:}
£XECUTION ACCURACY ORBIT OETERMINATION ACCURACY
S6R 493.7 SG3 _6,7 ST 3343.9 SR 479.2 S5 1223.1
RTF .9843 CRT .9|36 CR5 -.8768 CST -.9965
RI3 .9843 LSA 35_6.O MSA 219,3 ssA 13.Z
THA 2.56 EL| 3372.5 EL_ 193.3 ALF 7.48
ARRIVAL 0A7£ JUL 21 1969
HELIC_CENTRIC CONIC 0ISTAN(E 591.3|9
RL 147,17 LAL .00 LOL 89.213 VL 27.437 GAL 8.28 AZL 86.74 PICA 273.66 SMA 126.29 £CC .71791 INC 3.767! V] _0.273
RP 108.66 LAP -3,76 LCP ?.86 VP 37.308 GAP 9.73 AZP 89.79 TAL |46.9? TAP 60,58 RCA 98.77 APO 153.81 V? 34,875
RE J44,478 GL 16.69 GP -4.08 ZAL 40.9_ ZAP 163.24 ET$ 348.13 Z_E 174.|1ETE 181.74 ZAC 113.96 £TC 16_.09 CLP-163.74
PLANE TOCENTRIC CONIC
C3 78.9_5 VHL 5,379 OLA ]4.|| RAL 4_._4 RAO 6568.2 V_L 12.2_ PTH 2,21 VHP 6,779 OPA 1.12 RAP 20.4] EC( 1,4762
LN(J_ 4ZMTH LN(H TIME L-I TIN? IN| LAT IN| LONG IN| RT A_ IN| AANTH IN| TIME PC) C$T TIN IN| 2 LAT IN| ? LONE
70.13 23 45 10 41_,18 -20.65 175.83 279.86 62.22 24 53 3(] 3500.? -24,20 16_.49
109.87 4 46 34 31_.40 -20,63 105._1 279.85 62.2| 5 39 7 ?553.4 -74.18 97.87
70.13 23 45 10 4100.18 -213.65 17_.83 279.86 62.22 E4 53 30 3500._ -_a,_o 168.49
109.87 4 46 34 _153.40 -_,63 |05._| _79.85 62.2| 5 39 7 ?553.4 -74,18 97.87
110.130 5 4 6 3099,94 -_.26 101,94 2_0.75 63.37 5 55 46 ?499.9 -25.65 94.42
J]0.O0 4 _0 44 3L>0|,63 -19.03 JO_.0_ 278.93 61.05 5 24 6 2601.6 -27.74 100.88
OIFFERENTIAL CORR_CTICNS MI0-C(_I._,_ EYJECUTION ACCLMACY ORBIT DETERMINATION ACCURACY
TOE _.6874 TRA 4.1883 TC3-2._638 _AU .8759 S_T 6_69.6 _ 493.J _3 3(=0.7 ST 3788._ SR 477,8 SS 1167._
R_E ,4473 RRA .09_7 RC3 .0412 gAU .02764 RRT .5859 _ ,5785 RTF .9841 CRT .9048 CR$ -.8670 C$T -.9966
FDE 1.5480 FRA ?.8997 FC3 -.8271 8SP 71509 SC.,O 6588.0 _3 -.0003 RI3 .9841 LSA 3514.6 MSA ??4.6 SSA 13,0
BOE ?.7244 BRA 4.1894 BC3 ?.2642 FSP -1796 $61 6575.9 5G? 399.2 THA ?.53 EL! 3316.6 EL? L_J .7 ALF 7.52
684
JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4, 1968-69
LAUNCH O4TE DEC ZI 1968 FL]r.R4T T]N£ 214.00 ARRZVAL _T[ JUL 23 J969
I'_LIOCE'NTR|C CONIC
RL J47,J7 LAL ,DO LOL
RP 108.63 LAP -3.L_ LOP
RE 146.734 GL 15.81GP
PLANETOC£NTR_C {ONI{
C3 ]|.182 VHL 5,584 DLA
LNCH AZMTH LNCH TIME L-I TIN[
71.16 O I 16 4099.75
108.84 4 46 lJ 3191.31
71.16 0 1 16 4099.75
108.84 4 46 11 3191.31
110.00 5 42 4 3020,31
110.00 4 4 34 3318.75
DIFFERENTIAL CCRRIECTIONS
TOE 2.7018 TRA 4.4868 TC3-2.1034 BAU .8770
ROE .4622 _A .1019 RC3 .0371FAU .02435
FOE 1.4440 FRA 2.8_N_7 FC3 -.6762 gSP 217_0
_3[ 2.7410 BRA 4.4879 8C3 2.1037 FSP -1212
0ISTANC[ 596.918
89.20 VL 27.4J4 GAL 8.78 AZL 86.78 /_A
6.05 VP 37.30! GAP |0.27 AZP 89.62 TAL
-3.9! ZAL 39.67 ZAP 164.64 ETS 547.51 lAE
276.84 S_A 126.14 Eft .22=56
145.96 TAP 62.19 RCA 97.82
123.68 ETE 181.63 lAC 115.65
33.58 RAL 45.1_ RA0 65(:_.2 V_L 12.351 PTH 2.23 VHP 7,095 OPA 1,99
|NJ LAT INJ LONG INJ RT A,9_ INJ AINTH INJ TII4E PO (ST TIN
-19.76 175o]0 282,37 62,29 J 9 36 3499.8
-19.74 107.66 282.36 62.28 5 39 23 2591.3
-19.76 175.30 282.37 62.29 1 9 36 3499.8
-19.74 107.66 282.36 62.28 5 39 23 2591.3
-24.61 _.94 _4.94 65.49 6 32 24 24_>0.3
-15.04 114,79 279.59 58.94 4 59 53 2718,7
JNC 3,2200 vJ 30.2?3
APO 154,47 V2 34,985
[TC 168.03 CLP-165.14
RAP 21,97 ECC 1.5112








ST 3230.8 SR 475.7 SS 1116,0
CRT .8959 CRS -.8572 CST -,9967
LSA 3443.4 MSA 229.6 SSA 12.9
ELI 3258.9 EL2 2_9,5 ALF 7,55
MXO-COt_S4E E)_CUTION ACCURACY
$GT 6613.3 SCR 492.3 .%3 336.8
6631.6 1_3 ,0011 R13 .9838
S_,I 6819.6 Sr_ 3_.2 THA 2.51
LAU_ O4T£ DEC 21 1968 FLIG4T TINE 216.00 ARRIVAL DATE JUL 25 1969
HIELIOCKNTRIC CONIC
RL 147.17 LAL .00
RP 108.39 LAP -3.13
RC !48.977 GL |4.9_
PLANETOCENTR|C (.X_IC
C3 33.733 VHt. 5.808
LNO_ AZNTH LNCH TIN[
72.24 O !3 47
107.76 4 4_ 9
72.24 0 13 47
107.76 4 45 9
!!0.OO 6 6 3
110.00 3 52 4
OIST_..E 60_.449
LOL. B9.L_ VL 27._91GAL 9,32 AZI,.. e6.8_H(._
LOP 9.23 VP 37._95 GAP 10.83 A2'P 89.45 TAL
GP -_.76 Z_. 38,44 lAP |_4LO0 _T$ _46,74 IAE
280.02 SMA 125.99 £CC .23177 IN(; 3.1773 Vl 30.27]
145.00 TAP 65.01 RCA 96.79 APO 155.20 v2 34.897
|23.28 [7E 181.54 lAC 117.37 ETC 167.94 CLP-166.50
OLA 33.03 RAL 46.55 I_0 6568.3 VKL 12.454 PTH 2.25 VHP 7.431 0P_ 2.86 RAP 23.57
L-J T|NE IN! I_T |NJ _ _NJ RT A_ |NJ A2NTH ]NJ T|NE PO (ST T;M _NJ 2 LAT
4098.71 o18.84 !74.7! _B4.92 62.35 1 22 6 ]498.7 -22.39
3_3!.97 -18.83 II0,L_ _84.9| 62.35 5 39 l 2632.0 -22.38
4098.7! -18,84 174.71 _4._ 62._5 l _2 6 3498.7 -22.39
32_1,97 -!8.83 110,_ _4.91 62.35 5 39 1 2632.0 -22.38
Z_J,4# -8_.6_ 94._ _18.41 66.56 6 _5 46 2383.4 -2e._7
3395.25 -J2.31 119.03 _1.02 57.86 4 4B 39 2795.3 -16.47
OIrFERENTIAL CORI_CTI_ NID-COUR_ EXECUTZON ACCURACY
TDE 2.7J_ TRA 4.B05_ T(3-J.940_ Bh4J .875J _T _N_O,7 _ 49J.1 _3 314.8
ROE .4776 _A .1130 RC3 .0328 FAU .02128 RRT .5_105 _ ._848 RTF ,98_7
rOE 1.3_O1 FRA 2.8315 FC3 -.5462 BSP 2|922 _ _.B _3 .0023 R13 .9837










ST 3172.4 SR 472.9 SS 1069,3
CRT .8868 CR5 -.8475 CST -.9968
LSA 3372.8 MSA 234.3 SSA 12.6
ELI 3200.1 EL2 216.6 _LF 7._7
L_UNCH O_T[ 0[C 21 1968 FLIGHT TIM_ _18.00 ARRIV&L OkTE JUL 27 1969
HELIC_[NTRIC CONIC DISTANCE 607.904
RL 147.17 LAL .00 LOL 89.20 VL 27.368 GAL 9.90 AZL 86.87 14_A 283.20 ,_4A 125.84 ECC .23961 INC 3.1338 Vl 30.27]
RP t08.56 LAP -3.05 LOP 1_.42 VP 37.289 GAP ||.43 AlP 89.28 TAL 144.05 TAP 67.2_ RC_ 95.69 _PO 156.00 VZ 3_.9O8
RC I51.204 GL 14.09 GP -3,62 ZAL 37.23 lAP 167.32 ETS 345.78 ZA£ 122.90 ETE 181.46 2AC 119.12 ETC 167,83 CLP-167.84
PLANETO(ENTR!C CONIC
C3 36°638 VHL 6.053 0LA 32.48 RAL 47.95 RA0 6568.4 VEL 12.570 PTH 2.28 VHP 7.789 OPA 3.72 RAP 25.20 ECC 1.6030
LNO_ AZNTH LNCH TINE L-! T!NE _NJ LAT _NJ LONG !NJ RT AS_ !NJ A_4TH JNJ TINE PO (ST T|N _NJ 2 LAT |NJ _ LONG
73.38 O 26 43 4096.66 -17.90 174.03 287.48 62.43 1 35 1 3496.7 -21.45 !66.83
IO6.62 4 43 20 3275.7_ -17.88 11_.13 _87.47 62.42 5 37 56 2675.7 -21.43 !05.93
7].38 0 26 45 4096.66 -17.90 174.03 287.48 62.43 I 35 1 3496.7 -21.45 166.83
IO6.62 4 43 _0 3275.73 -17.88 113,13 287.47 62.42 5 37 56 2675.7 -21.43 105.93
110.00 6 25 _6 2999.23 -26.27 92.98 291.7! 67._ 7 15 15 2_59,2 -29.I| 84.94
110.00 3 43 19 3461,16 -9.gO IL_'Z.61 282._8 57.!I 4 41 0 2861,2 -14.16 116,11
CIFFERENTIAL COE_CTIONS NI0-COU_E EXECUTION ACCLA_ACY ORBIT 0ETERMINATION ACCLA_ACY
TOE 2.7363 TRA _.1493 TC3-1.7715 BAU .8678 8_T _.5 _ 4e9.6 ,T_3 294.9 ST 3117.3 SR 469.4 55 Z028,_
ROE ,4938 RRA .1262 RE! .0289 FAU .01827 RRT .5968 R_" .5919 RIT .9836 (RT .8777 CR5 -.8383 CST -,9970
FD[ 1.26_3 FRA 2.8088 FC3 -.4317 8SP 21999 _ 6703.4 R_3 .0035 R13 .9836 LSA 3_07.4 M5_ 238.4 5SA 12.4
_)E 2.7_05 _qA 5.J_ B(3 1.7718 FSP -J055 _J 6691.9 5C,2 ..'*e./_.5 THA 2.5! £L1 3144.6 EL2 222.9 ALF 7.57
CAUNC_ O_TE DEC 21 1968 FLIGHT TINE L_20.DO ARRIVAL GATE JUL 29 1969
HELIC(ENTRIC CONIC 0I$TAN_E 613.270
RL !47.17 LAL .O0 LOL 89.2_ VL 27.345 GAL 10.53 _ZI. 86.91 H_A 286.38 SMA 125.69 ECC .24816 !NC 3.0891
RP 108.52 LAP -2.96 LOP 15.60 VP 37.28_ GAP 12.07 AlP B.J_ TAL J43.J2 TAP 69.50 RCA 94,50 APO J56,89
RE !53.4!6 GL 13,23 GP -3.49 IAL _6.06 lAP I(=8.61 ETS 344.56 IAE 122.53 ETE 18|,40 IA( I_0._0 ETC 167,69
PLANETOC[NTR[( CON!C
C3 39.955 VHL 6.3210LA 31.93 RAL 49.30 RAO 65_8.5 V_L !2.701 PTH 2.3| VHP 8.172 0PA 4.58 RAP 26.8_ ECC 1.6576
LNC_ A234TH LNCH T|NE L-_ TIME IN! LAT XNJ LO_ |NJ RT _ IN! A2_4TH |NJ TINE FO CST TIM IN! 2 LAT IN! 2 LONG
74,60 0 40 13 4093.37 -16.93 173.25 29D.07 62.52 I 48 26 _493.4 -20.48 166.10
105,40 4 40 38 3322.83 -16.92 116.20 290.06 62.51 _ 36 l 2722.8 -20.47 I09.04
74.6(3 O 40 13 4093.37 -16.93 173.25 290.0? 6_.52 | 48 26 3493.4 -20.48 166.10
105.40 4 40 38 33LP2.83 -16.92 116,20 290.0_ 62.51 5 _ I 2722.8 -_.47 109.04
110.OO 6 43 31 2942.28 -26.71 91.83 _94.93 67.83 7 32 33 2342.3 -29.48 83.76
110.00 3 36 31 3521.92 -7.63 125.86 _4,48 56.58 4 35 12 2921.9 -11.98 119.46
ORBIT 0£TERMINAT!ON ACCURACY
ST _0_7.5 SR 464.6 SS 989.8
CRT ._683 CRS -,8288 CST -.9971
LSA 3238.1MSA 241.9 SSA J2.2
ELI _084.1 [L_ _2_.4 ALF 7.56
01FFERENTIAL CORRECTIONS MID-COUPS4[ EXECUTION ACCURACY
TD[ 2,7_27 TRA 5.5119 TC3-1.6087 BAU .8594 SGT 6709.4 _ 487.3 _63 276.2
ROE .5101 RRA .1410 RC3 .0249 FAU .01550 RRT .6044 RRF ._9_ RI"_ .98_6
FOE 1.1916 FRA 2.7886 FC3 -.3379 BSP 22175 S(,8 6727.1 _3 .0043 RI3 .9836





JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 4, 1968-69 t
LAUNCH CATE OEC 72 196_ FLIGHT TIM£ 70.00 ARRIVAL CATE MAR 2 ]969
HEL]CEENTRIC CONIC
RL 147.16 LAL .00
RP 107.49 LAP 2.98
RC 66.167 GL 5.19
PLANCTOCENTRIC CONIC
C3 19].716 VHL 13.846
LNCH AlMTH LN_H TIM_
gO.O0 4 48 5I
9O.O0 20 33 28
100.00 6 17 52
LOL 90.22 VL
• OP 137.60 VP







18,628 GAL J7.50 A?L B5.96 H(A 47,45 SMA 9].J0 ECC .65933 INC 4.0398 Vl 30.275
31.825 GAP -40,15 AlP 87.27 TAL 170.37 TAP 217.82 RCA 31.04 APE) 151.17 V2 35.257
65.66 lAP 28.05 £T5 182.11 ?AE J43,02 ET£ 191.09 ZAC 80.29 ErE 165,72 CLP 28,03
20.88 RA0 6571.0 V_L 17.693 PTH £CC 4.1552
INJ LAT INJ LONG INJ RT A,_E INJ AZNTH INJ TIME PC) CST T|M INJ ? LAT INJ _ LONG
_26.22 IJ0.05 286.40 78.91 5 42 | 2590.1 -27.49 101.61
20.71 2J_.53 273.85 70.25 21 55 J5 4307,1 17.83 206.04
-27.99 89_32 286.79 79.06 7 6 15 _303.1 -29.22 80.73
22.41 J95.39 _/_.J9 69.68 23 4 57 4069.4 |9.44 187.85
-32.69 70._5 _87,83 79,40 8 27 14 2035.8 -33.81 61.00
26.87 181.36 271.29 68.03 23 53 21 3909,4 23.65 173,68
2.98 VHP 23.284 0PA -7.72 RAP 347,68
10(3.00 21 47 8 4669.37
]I0.O0 7 43 18 2635.77
i10.00 22 38 12 4509.42
OIFFERENTIAL CORRI_CT|_NS MI0-COURSC EXECUT|ON ACCURACY ORBIT 0ETERMINATION ACCURACY
T0E -.6526 TRA-l.6902 T(3 -.1129 BAU .2936 SGT 83],9,_R 446.0 SG3 30.6 ST 346.3 SR 4]0.9 SS 333.1
RO£ -,9851 RRA .4050 RC3 -.0J93 FAU .01318 RRT _0051 _ -.0078 RTF -.6393 CRT .6946 CRS .7920 CST .9876
FOE .3453 FRA ,65_2 rC3 -.0595 BSP "L_'Z_8 _ 943.9 R_3 -.0032 R13 -.6394 LSA 590,6 MSA 225.4 SSA 13.7
BOE 1.1816 _A I .7381 _C_ ,114_ FSP -65 SGI _1._ SG2 446.0 THA ._2 ELI 496.2 EL2 206.3 ALF 51 ,95
LAUNCH 0ATE 0EC 22 19_1 FLIGHT TII,_ 7_.O0 ARRIVAL DATE MAR 4 1969
H_LIOCENTRIC CONIC CISTANC£ J46.0§3
RL 147,16 LAL .00 LCL 90.22 VL 19.295 GAL 16.75 A2_.. 86.04 HC.A 50.70 SMA 92,7l ECC .63184 INC 3,9593 Vl 30.275
RP i07.49 LAP 3.06 LOP 140.85 VP 32,217 GAP -38.27 A2'P 87.49 TAL J69,61 TAP LP?O.3! RCA 34.13 APO 151 ,_9 V2 35,256
RC 64.161 GL 5.55 GP 1.18 ZAL 64.56 lAP _6.52 ETS J82,43 ?AE 143.64 ETE 191.74 7AC 81.94 ETC 165.86 CLP _6,49
PLANETC_ENTRIC CONIC
C3 173.983 VHL |3,AGO OL_ J5.1 _ RAL 21,8| RAO 6_0.9 V_L 17,184 PTH 2,94 VHP _,344 OPA -7,02 RAP 349,26 £CC 3,_633
LN(.H AIHTH LN(H TIME L-I TIME INJ L_T INJ LONG INJ RT AS( INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 4 45 44 3213J.06 -26.08 110,8"_ 286.43 78.55 5 39 5 _601.1 -27.39 102.40
90.00 20 44 l 4864.53 19.71 210.81 273.60 69.25 22 5 5 4264,5 16.7! 203.42
100.00 6 I5 18 2912.LP'_ -27.87 89.9_ 286.84 78.73 7 3 5{3 2312,2 -29.14 81.40
1130,00 21 57 8 4628.61 21,42 19"_,76 272.90 68,64 23 14 16 4028.6 18.33 185.33
110.00 7 41 33 264J .32 -32.62 70.48 287.9I 79,16 8 25 54 204J .3 -33,77 61.43
110.00 22 47 2 447_.27 25,90 _78,9! 2?0.90 66.87 24 I 35 3872,3 22.54 J7J.36
CIFFER_NTIAL CCRR1ECTIONS MIO-C.OURS_ [_CUTION ACCURACY CRBIT OETERNINATION ACCURACY
TOE -.6508 TRA-I,69"Z2 TC3 -.|J88 BAU .2808 S_T 8?0.6 _ 4_.§ SG3 33.2 ST 363.6 SR 415,7 SS 348.6
ROE -.9493 RRA ,?$827 RC3 -.021_ FAU .O1340 RRT .0083 _ -.Olll RTF" -.658g CRT ,6935 CRS .7931 CST .9872
r0£ .3586 FRA .6754 r(3 -.0667 8SP 2397 SGB 980.2 R_3 -,0037 RJ3 -.6589 LSA 610.5 MSA 231 .3 SS_ 13.9
BOE J .J 511 _A ! .7349 BC3 .1207 _,SP -72 .S_J 870.6 ,_2 4_O._ THA .33 ELI 509.1 EL2 213.8 ALF 30.48
LAUNCH 0ATE 0EC 22 1968
_£_iO(ENTR!C CONIC
RL 147.16 LAL .00 LC_ _.22 VL
RP 101.30 LAP 3,14 LOP 144.10 VP
RC 62.196 GL 5.92 GP 1.22 ZAL
PLANETOCENTR_C CONIC_
C3 157,975 VHL 12,569 OLA 15.87 RAL
LNCH AIMTH LNCH TIME L-! TIME
90.00 4 42 21 3211.17
90.00 213 54 21 4821.32
1OO,00 6 12 29 2920.51
1OO.OO 22 6 55 4_87.22
110.00 7 40 15 2645,92
110.00 22 55 38 4434.57
FLIGHT TINE 74,00 ARRIVAL OAT£ MAR 6 1969
OiSTAN([ 152.130
19.917 GAL 16.02 AlL 86.11 HCk 53.94 SNA 94.32 ECC .60502 INC 3.8859 VJ 30.275
32.591 GAP -36.48 AlP 87.71 TAL 168.88 TAP 222,82 RCA 37.25 4PO 151.39 v2 35,153
63.53 lAP 25,01 £TS 182.79 l_E 144.38 ETE 192.45 ZAC 83.61 £TC 165.98 CLP 24,gB
22.69 RA0 6570.7 V£L 16.712 PTH 2.90 VHP 21,439 0PA -6.30 RAP 350.85 £CC 3.3999
INJ LAT INJ LONG INJ RT AS_ |NJ AINTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG
-25,94 111.53 286.34 78.22 5 35 52 2611.2 -27.30 103.12
18.65 ?08.09 273,29 68.30 22 14 43 4_21.3 15.54 200.79
-27.76 90.57 286.76 78.44 7 J 10 2320.5 -29.07 82.01
20.37 190.14 272.55 67,64 23 23 22 3987.2 17.16 182.81
-32.56 70.82 287,87 78.96 8 24 21 2045.9 -33.74 61,79
24.87 176.46 270,46 65,75 24 9 33 3834.6 21,38 169.O5
01FFERENTIAL CCRR£CTIONS
TOE -.65_1 TRA-1.6_62 TC3 -,1250 8AU .2688
ROE -.9140 RRA .36d7 Re3 -.023g FAU ,01_63
FOE .3727 FRA .6993 FC3 -.0747 BSP 2507
BOE 1,1227 _A 1.7341 BE3 .1273 FSP -79
MI0-COURS_ EX/CUTION ACCURACY ORBIT DETERMINATION ACCURACY
_T 912.8 5GR 454._ SG3 36.0 ST 382.9 SR 419.8 SS 364.8
RRT .0128 RRF" -.0151RTF -.6775 CRT .6937 CRS .794fl CST .9870
1019.7 R23 -.0036 Rl3 -.6775 LSA 632.0 MSA 237.1 SSA 14,1
S_I 912.9 ,'_2 454,_ THA .48 ELl 523.3 EL2 221.2 ALF 48.78
LAUNCH GATE 0£C 22 1968 FLIGHT TIME 76.00 ARRIVAL CATE MAR 8 1969
ELI(XENTRIC CONIC
RL 147,16 LAL .00 LOL 90,22 VL
RP 107.51 LAP 3.21 LCP 147.35 VP
RC 60.278 GL 6o3J GP 1.27 _AL
PLANETC_ENTRIC CONIC
C3 143.507 VHL 11.979 OLA 16,59 RkL
LNCH AIHTH LN(H TIME L-_ TIIA_ INJ LAT
90.00 4 38 42 32L_0.52 -25,81
90.OO _1 4 31 4777,39 17.92
100.00 6 9 25 2927.96 -27.66
100.00 22 J6 _ 4543.18 19.26
110,00 7 38 24 2649,37 -32.flj
110.00 23 4 0 4396,34 23.78
OIFFE_NTIAL CCRRECTIONS
TOE --.6511 TRA-1,6967 TC3 -.1303 BAU .2550
ROE -.8787 RRA ,33g_ RC3 -.0264 FAU .01_J(3
r0E .3871 FRA .7233 rC3 -,0838 BSP 2690
8OE 1.0937 BRA 1,7303 BC3 ,1329 FSP -87
01STANCE J58._gO
20.498 GAL 15.32 A21.. 86.18 H(A 57.19 _4A 95.92 £CC .57894 IN( 3.8184 VI 30,275
32.946 GAP -34.78 A2'P 87.93 TAL 168,17 TAP 225.36 RCA 40.39 AF_ 151.45 VZ 35.250
62.56 lAP 23.51 £TS 183,18 Z/_ 145.25 ETE 193.21 ?AC 85,29 £TC 166.09 CLP 23.48
23.50 R_O 65?0.6 VEL 16.274 PTH 2.85 VHP 20.566 OPA -5.57 RAP 35_.44 £CC 3.3618
INJ LONG |NJ RT AS( INJ AZNTH INJ TIME PO CST TIM ]NJ ? LAT INJ Z LONG
112.18 286.I1 77.92 5 32 22 2620.5 -27.21 JO3.79
20_.36 _72.93 67.39 22 24 8 4177,4 14.30 198.16
91.10 286,55 78.18 6 58 13 2328.0 -29.01 82.55
187.5I 272.15 66.69 23 32 14 3945,E 13.94 180.29
71.10 287.6g 78.81 8 22 33 2049,6 -33.71 62.07
174.03 269.96 64.68 24 17 16 3796.3 _O.17 166,74
MI0-COUR,_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 954.7 _ 457.4 _G3 39.1 ST 402.0 5R 423.3 SS 3_1.3
RRT .0169 _ -.0195 RTF -,69§6 CRT .6934 CRS .7960 CST .9867
,S_ IO58.6 R23 -.0042 R13 -.6956 LSA 653.6 MSA 242.4 5SA 14.3
SGI 954.7 SG2 457.4 THA .60 EL| 537.3 EL2 22_ .2 ALF 47.13
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH CATE OZC Z2 1968 FLIGHT TIME 78.00 ARRIVAL DATE MAR 10 1969
HEL IOC[NTRI{ CONIC
RL 147.16 LAL .DO
RP 107._J2 LAP ].27
RE 58.412 GL 6.71
PLAN[ TOCIrNTR IC CONIC
C3 130.421 VHL 11.420
LNCM ArMTH LNEH TIN[
90.6)0 4 34 45
90.6)0 21 14 ](]
1(30 .DO 6 6 5
100.00 2£ 25 51
llO.O0 7 _ 19
110.00 23 12 7
DISTANCE 164.527
LOL 90,22 VL 21.040 GkL 14.64 AZL 86.24 HCA 60.44 .T_WA 97.5! ECC .55366 INC ].7557 Vl 30.275
LOP 150.60 VP 35.282 G4P -33.16 AZP 88.15 TAL 167.48 T*P 227.91 RCA 43.52 APO 151.50 v2 35.246
GP 1.3| IAL 61.65 ZkP L_'_.04 £TS 183.62 ZA[ 146.24 ETE 194.04 ZAC 86.99 ETC 166.19 CLP 21.00
0LA 17.30 RAL 24.Z6 RAO 6570.4 VEL |5.867 PTH 2.81 VHP 19.724 0PA -4.82 RAP 354.05 ECC 3.1464
L-I TIN[ INJ LAT INJ LONG INJ RT AS(: [NJ AZNTH INJ T|NE PO (ST T|N INJ 2 LAT INJ 2 LONG
3229.18 -25.68 112.78 285.76 77.64 5 28 34 2629.2 -27.13 104.41
4732.72 16.33 202.62 272.50 66.54 22 33 23 4|32.7 13.02 195.51
2934.63 -27.56 91.57 286,22 77.95 6 55 0 2334.6 -28.95 83.04
4502.49 18.09 164.88 271.69 65.79 23 40 53 3902.5 14.67 177.76
2652.34 -32.48 71.30 _B7.39 78.69 B 20 31 ?O52,} -33.69 62.28
4357.56 22.62 171,6! _69.4! 63.67 24 24 44 3757.6 18.90 164.45
NID-C._SE EXECUTION ACCURACY ORBIT DETERMINATION 4CCUR4CY
SGT 996.2 _ 459.8 ,563 42.5 ST 422.1 SR 426.3 SS 398.3
RRT .0217 _ -.0"244 RTlr -.71_O CRT .6938 CRS .7977 CST .9864
|0_9.0 R_} -.0048 RJ3 -.7151 L_ 676.2 M$A 247.1 SSA 14.5
S_1 996.3 _ 459.7 THA .73 ELI 552.1 EL2 234.7 ALF 45.40
OIFFEI_ENTIAL CORRECTIONS
TOE -.6507 TRk-1.6964 TC3 -.1351 BAU .2409
ROE -.8437 RRA .3175 RC3 -,0291 FAU .01420
FOE .4021FRA .7477 FC3 -.0942 BSP 2871
B0E 1.0655 8RA 1.7259 6C3 .1582 FSP -97
LAUNCH D4TE O£C 22 1968 FLIGHT TIME 80.DO ARRIVAL 0ATE MAR 12 1969
HELIOCENTRIC CONIC DISTMW(E 170.834
RL 147.16 LAL .DO LOL go.LPZ VL 21.547 GAL 13.g8 42t, 86.30 _ 63.68 SMA 99.08 £CC .52921 IN( 5.6969 Vl ]0.275
RP 107.53 LAP 3.31 LOP 153.83 VP 55°599 GAP -31.61AZP _.36 7kL 166.62 TAP 2}0.50 RCA 46.65 APO 151,52 V2 35.241
RC 56.605 GL 7.11 GP 1.37 ZAL 60.81 ZAP ZO._ ETS 184.12 ZAE 147.38 ETE 194.96 ZAC 88.70 £T( 166.27 CLP 20.53
PLANETC(ENTRIC CONIC
C3 118.578 V14L 10,1589 OLA 18.00 RAL 24.9_ RAO 6570._ VEL 15.489 PTH 2.76 VHP 18.911 DPA -4.05 RAP 355.66 ECC 2.9515
LNCH AZ14TH LNCH Till[ k-Z TIME INJ I.AT INJ LONG INJ RT A,$C INJ A._I4TH INJ TIE PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 4 30 30 5237.20 -25.56 113.34 _3.29 77.39 3 24 27 2637.2 -27.05 104.99
90,00 21 24 19 4687.29 |5.08 199.87 272,05 65.74 _ 42 27 4087.3 11.68 192.84
100.(30 6 2 _ 2940.59 -27.48 91._ _.85,76 77.74 6 51 29 2340.6 -28.89 83.47
1(30.00 _ 55 1 445g.14 16.86 182.25 271.18 64.94 25 49 21 3859.1 13.34 175.22
IIO.DO 7 34 0 2654.23 -52,45 71.45 21_6.96 78.61 8 18 14 2054.2 -33.68 62.43
110.(30 23 _ 0 4318.24 21.42 |69.19 _N_.81 62.70 24 51 58 3718.2 17.59 162.16
0IFF£RENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT DETERNINATION 4CCUR4CY
TOE -.6535 7RA-1.6978 TC3 -.1401B_4J .LPZ78 _W;T 1045.8 S_R 461.5 SG3 46.1 ST 444.7 SR 42P.5 SS 416.2
ROE -._O91 RR_ .2964 RE5 -.O321D FALl .01452 RRT .O'ZB2 RRF -.0_O3 RTF -.7293 CRT .6955 CRS .7998 (ST ,9863
rOE .4181 FRA .7730 FC5 -.1060 BSP 2995 S(,e 1143.J R_5 -.0048 R13 -.7294 LSA 700.9 M$A 251.3 SSA J4.7
BOE 1.O40(3 _RA I .7235 Be5 .1437 F.,qP -I06 5GI 1045.9 SGZ 461.3 THA .88 ELI 568.7 EL2 240.8 ALF 43.48
LAUNCH 0ATE DEC 22 1968 FLIGHT TINE 82.00 ARRIVAL CATE MAR 14 1969
J'ELIKENTRIC CONIC 01STANCE 177.206
RL 147.16 LAL .DO LO(. 90.22 VL 22.0_0 G4L 13.35 AZL 86.36 HCA 66.92 ,9,14 1DO.63 ECC .50562 INC 3.6413 Vl 30.275
RP 107,55 LAP 3.35 LOP 157.10 VP 33.899 GAP -30.14 AZP 88.57 T4L 166.18 TAP 233.11 RCA 49.75 4PO 151.51 V2 ]5.2]5
RC 54.864 GL 7.53 GP 1.42 ZAL 60.03 ZAP 19.13 ETS 184.68 Zk[ 148.65 ETE 195.98 ZAC 90.42 ETC 166.34 CLP 19.08
PLANE TOCENTRIC CONIC
C3 107.855 VHL 10.385 OLJ 16.68 RAL 25.59 Rk0 6570.1 V[L 1§.139 PTH 2.72 VHP 18.126 0P4 -3.28 R4P 357.27 ECC 2.7750
LNC_ AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ 4ZNTH INJ T]NE PO C$T TIM INJ 2 LAT INJ Z LONG
90.00 4 25 55 3244.68 -25.45 113.86 284.69 77.15 5 20 0 2644.7 -26.97 105.5Z
90.00 Zl 33 59 4641.09 13.77 197.11 271.50 65,01 22 51ZO 4041.1 I0.28 190.16
1(30.00 5 56 35 2945.87 -27.40 92.37 285.18 77,56 6 47 4! 2345.9 -28.84 8].86
100.00 22 44 0 4415.13 15.57 179.62 270.61 64.16 2_ 57 36 3815,1 11.97 t72.60
110.OO 7 31 _ 2655.35 -32.43 71.53 286.41 78.56 8 15 41 2055.4 -33.67 62.51
110.00 23 27 38 4278.42 20.15 166.79 268.16 61.79 24 38 57 3678.4 16.23 159.87
_IFFERENTIAL CORRECTIONS MID-COL_SE EXECUTION ACCL_kCY ORBIT 0ETERMINATION ACCURACY
TOE -.6540 TRA-1.6953 TC3 -.143_ BAU .2130 S_T 1092.6 S_R 462.4 5G3 50.0 ST 466.9 SR 430.2 SS 4]4.6
ROE -.7749 RRA .27_7 RC3 -.O3_0 FAU .01490 RRT .0544 RI_ -.0566 RTF -.74_3 CRT .6970 CRS .8022 CST .9861
FOE ,4346 FRA .7986 FC5 -.1196 BSP 3191 S(_ 1186.4 R_3 -.0054 RI_ -.7453 LSA 725.8 MSA 254.9 554 14.9
(_32 1.0140 BRA 1.7175 8C3 .1477 FSP -117 ,%1 1092.8 SG2 462,1 THA 1.01 ELI 585.2 EL2 246.1 ALF 41 .65
LAUNCH 0ATE DEC 22 196_ FLIf_'_T TIN[ 84.00 ARRIVAL CATE MAR )6 1969
HELIOCENTRIC CONIC DISTANCE 183.638
RL 147.16 LAL .DO LCI. 90.22 VL 22.462 GkL 12.73 AZL. 86.41 HC_ 70.17 S_A 102.15 ECC .4_293 INC 3.5883 Vl _O.275
RP 107.57 LAP 3.]8 LOP 160.35 VP 34.181 GAP -_.75 AZP 68.78 TAL 163.58 TAP 235.75 RCA 52.82 APO 151.49 v2 ]5.229
RE 53.197 GL 7.96 GP !.49 ZAL 59.31 ZAP 17.69 ETS 185.34 ZAE 150.06 ETE 197.12 7AC 92.15 ETC 166.38 CLP 17.63
PLANETOCENTRIC CONIC
C3 98.137 VY4, 9.906 OLA 19.55 RAL 26.17 RAO 6569.9 VEL 14.819 PTH 2.68 VHP 17.568 0PA -_.49 RAP 35_.89 ECC 2.6151
LNCH AZMTH LNCH TIN£ L-Z TIME ZNJ L_T |NJ LONG |NJ RT A_ INJ 4214TH INJ TZI_ PO C$T TIM ZNJ _ LAT INJ 2 LONG
90.00 4 21 O 3251.70 -25.34 114.53 283.97 76.93 5 15 12 2651,7 -26.89 106.02 _
go.OO 21 43 30 4594.13 12.40 194.34 270.92 64.34 23 0 4 3994.1 8.84 187.46
IDO.O0 5 54 23 2950.58 -27.35 _Z.?[] _1_4.48 77.40 6 43 33 1350.6 -28.79 84.20
IO0.OO L_ 32 49 4_70.48 14.23 176.9($ RT0.00 63.43 24 5 39 3770.5 10,55 170.12
110.00 7 28 _ 2655.71 -32.43 71.56 _5.73 78.53 8 12 53 2055.7 -33.67 62.54
110.130 23 33 3 4238.11 18.84 164.41 267.46 60.94 24 45 41 3638.1 14,82 157.60
DIFFERENTIAL CORRECTIONS NIO-C_SI[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
TD[ -.6_53 TRA-1.6918 TC3 -.1461 BAU .1g_1 SC,T 1141.4 .._ 462.6 ,SG5 _4.3 ST 490.4 SR 431.2 55 453.9
ROE -,7411 RRA .2335 RC_ -.0_1 FAU .0133| RRT .0413 _ -.0438 R1T -.7_05 CRT .6_2 CRS .8048 CST .9860
FOE .4522 FRA .8249 FC3 -.135J BSP 3)83 _ 1231.6 R_3 -.0061 R|_ -,7606 LSA 752.2 MSA 257.8 SSA 15.0
BO£ .9893 _RA 1.7109 B(3 .1510 FSP -1_ SGJ 1141.6 S_2 462.1 THA 1 ,15 ELI 603.0 EL2 250.7 ALF 39.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4 1968-69
LAUNC_ CATE crc ?? 196_
HELIOCENTRIC CONIC
RL 147.16 LAL .00
RP 107.59 LAP 3.39
RC 51.611 GL 8,40
PLAN[ TC_ENTRI C CONIC
C3 99.333 VHL 9.452
LNC_4 A_'NTH LI_H TINE
90.00 4 15 43
90.00 2} 52 54
1(lo.oo 5 49 52
1oo.00 23 1 Z6
110.00 7 25 34
110.00 83 42 14
fLIGHT TINE 86.00 4RR]VAL CATE MAR ]8 1969
CISTANCE 19_.1?3
LOL _(].22 VL 22.875 GAL 12.14 AZL 86.46 PICA 73.41 SI4A 103.65 ECC .46114 INC 3.5375 VI 30.275
LOP 163.60 VP 34.447 G4P -27.38 AZP 88.99 TAL 165.01 TAP 238,42 RCA 55.85 APO 151.44 VZ 35.222
GP 1.55 ZAL 58.66 ZAP 16_26 ETS 186.12 ZAE 151.62 ETE 198.42 ZAC 93.88 ETC 166.41 CLP 16.19
CLA L_3.0J RAL 26.68 RAO 6569.7 VEL 14.515 PTH 2.63 VHF 16.636 0PA -1.69 RAP .51 ECC Z.4702
L-I TIN[ INJ LAT INJ LONG INJ RT A,_C INJ JZNTH INJ TII,_ PO CST T|N INJ 2 LAT INJ Z LONG
3258.36 -25.24 114.81 283.14 76.72 5 JO 1 2658.4 -26.82 106.49
4546.39 10.98 191.56 27_.29 63.73 23 8 40 3946.4 7.36 184.75
2954.77 -27.27 _.g':J 283.66 77.25 6 39 7 2354.8 -28.75 84.51
4325_22 15.83 174.34 6269._3 62.77 24 11 31 37_.2 9.08 167.56
2655.38 -32.43 7J.53 _84.94 78.56 _ 9 49 2055.4 -33.67 62.52
4197._ 17.47 162.04 L_66.72 60.14 24 52 11 3597.4 13,37 155.33
OIrFERENTIAL CO_RECTZONS NIO-O_U_._ EXECUTION ACCURACY
TOE -.6569 TRA-J.68_ TC3 -.1474 BAU .18_8 `%T 119J.7 _R 462.0 `%3 59.0
ROE -.7080 RRA .2357 RC3 -.0413 FAU .0|578 _RT ,0495 _" -.05|9 RTF -,7750
F0£ .4708 FRA .85_ FC3 -.i 329 BSP 3585 S(_ 1278,1R_3 -.0067 RI3 -.7751
_E ,9658 8RA 1.7050 BC3 .1530 FSP -143 `%1 ll91,9 SG2 461.3 THA 1.29
LAUN_ 047£ 0EC 22 Ig68 FLIGHT TIN_ BS.00
_LIOCENTRIC CONIC 0IsTANCE 196,657
RL 147.16 LAL ._ LQ. gO.22 VL 23,,3G1 G_L !1.57 _ZI. _.fl! _ 76.65 S_4_
RP 107o61 LAP 3.39 LCP 166.84 VP _4o697 GAP -L_,09 AZP _9,|9 TAL |64.47 TAP
RE _0.116 GL 8.84 GP J.63 ZAL _8'08 ?AP j4.85 ETS 187.04 ZAE 153.33 ETE
PLAFir.TO(ENTRIC CONIC
C3 81.356 V_ 9.020 OLA 20.65 RAL _?_]4 RAD 6_¢_3.6 VEL 14.257 PTH 2:59 _P
LNCH *ZNTH LNO,I TIN[ L-I 7ZNE _NJ I._T INJ _ _NJ RT A,_ INJ AZ'NTH INJ T|N[
go.oo 4 J0 4 3264.77 -25.J4 1If.73 _B2.19 76.52 5 4 29
90.00 22 2 10 4497.92 9.50 188.76 _G9,6! 63.2_ 23 17 8
100.oo 5 45 2 2958.54 -_7.21 93.2N_ 2_.73 77.13 6 34 _1
lo0.0o 23 9 53 4279.38 11.39 171.70 2'_8.6_ 62.18 24 21 12
JJO._ 7 2_ J5 2654.42 -32.45 7j.46 _4.03 78.60 8 6 29
11o.oo _3 49 IO 4156.27 16,07 1_9._ _5.93 59.41 24 58 26
0IFFERENTIAL CORR1ECTICNS N|0-COJR_E EXECUTION AECURAC_
TDE -.661B TRA-J.68_6 TC3 -.1485 BAU .I_87 `%T I_46.3 `%R 460,6 `%3 64.2
ROE -.67_ RRA .2|63 RC3 *.0446 rAU .0|6_8 _RT ,O_N_ _ -,06|3 R1T -.7884
F0£ .4911FR_ .8g03 re3 -.|732 BSP 3728 `%B |3_8.7 R23 -.0069 RJ3 -.7885
90£ .9456 _A i .6965 BC3 .!551 r_ -156 `%I J_46.6 `%2 459.7 THA I .46
CK_IT DETERNINATION _CCURACY
ST 515.0 SR 431.6 55 475.9
CRT .7020 CRS .8078 CST .9859
LS_ 779.9 MSA 260.0 SSA 15.1
EL1 621.8 EL2 254.5 ALF 37,90
ARRIWL 0ATE HAR _ 1969
1o5.11Ecc .44026 _NC 3.4_4 Vl ]o.17_
241.12 RCA 58.83 _PO 151.38 VZ 35.2J5
199.92 ZAC 95,61ETC 166.42 CLP 14.76
15.928 0PA -.88 R4P 2.12 £CC 2.3399








ST 542.4 $R 431.4 55 495.3
CRT .7065 CR5 .8112 CST .9860
LS_ 810.6 NS_ 261.3 SSA 15.3
ELI 643.5 EL2 257.3 ALF 35.94
LAUNCH 0ArE OEC 22 1968 FLIGHT TINE 90.00 ARRIVAL 0ATE HAR 22 1969
HEL [C_[NTRIC CONIC
RL 147,16 LAL .00
RP IO7,64 LAP 3.39
RC 48.721 GL 9.30
PLANICTO_[NTR [ C CONIC
C3 74.1_7 VHL 8.610
LNCH ATNTH LI4_H TJI_
9(3.O0 4 4 1
90.00 22 11
I00,o0 5 39 52
lOt3.00 23 18 10
110.o0 7 18 40
11o.oo 23 55 51
CTFFER_NTIAL CORRECTIONS
TD[ -.6647 TRA-1.6747 TC3 -.1470 _AU .|_3_
R_E -.6437 RR/_ .1975 RC3 -.0480 FAU .01683
FOE .5125 FRA .9094 FC3 -.1967 8SP 3932
B0E .9253 _A J .6863 Be3 .1546 FS,P -172
0ISTANC£ 203.233
LOt. 90.22 VL 23.62_ GAL 11.01 _?L 86.56 P_A
LCP 170.09 VP 34.931 GAP -24,85 _ZP 89.40 TAL
GP 1.71 ZAL 57.56 Z_P 13.43 ETS 188.17 ?_E
19.89 S_4A 106.53 ECC .420_0 INC 3.4406 Vl 50.275
163.98 T_P 243.86 RCA 61.75 APO 151.30 V2 35.207
155.19 £TE 201.66 Z_C 97.34 ETC 166.41 CLP 13.33
CLA 21.28 R4L 27.53 RAO 6569.4 V_L 13.981 PTH







2.55 VHP 15.244 CPA -.05 R4P 3.74 ECC Z.ZI99
INJ LONG INJ RT 45,C INJ A_4TH INJ TII4_ PO CST TIN INJ 2 LAT INJ 2 LONG
115.68 281.13 76.33 4 58 32 2671.0 -26.6P 107.39
185.95 2_.89 62.74 23 25 28 5848,7 4.26 179.24
93.50 281,69 77.01 6 29 14 2362.0 -28.68 85.03
169.0_ 267.86 61.63 24 _8 43 3633.0 6.04 161.41
71.35 283.01 78.67 8 2 53 2052.9 -33.69 62.32
1_7.35 265.10 58.75 25 4 26 3514.9 10.37 150.PZ
MIO-COURS_ E_CUTION ACCURACY ORBIT 0ETER_4IN_TION ACCURACY
`%T 1300.1 `%R 458.5 `%3 69.8 ST 569.6 SR 430.5 SS 517.5
RRT .0_ _ -.0716 RTr -.8014 CRT .7109 CRS .8149 CST .9861
1378.6 _3 -.0077 RI3 -.8015 LSA 841.9 NSA 261.9 554 15.4
,%1 1_11,3 ,%2 457.2 THA 1.61 EL/ 665.3 EL2 259.2 _LF 34.12
LAUNCP_OATE 0£C 22 1968 FLIGHT TINE 9"_.00 ARRIVAL CAT£ HAR 24 1969
HELICX_ENTRIC CONIC OISTANCE L_O9.848
RL 147.16 LAL .(30 L_t- 90._ VL 23.956 GAL 10.48 _2'L 86.61 Pl_ 83.13 .S_ 107.91 ECC .40124 INC 3.3938 VI 30.275
RP 107.66 LAP 3.37 LOP 173.33 VP 35.150 G4P -23.66 _2'P 89,59 TAL 163.52 TAP 246.64 RC_ 64.61 APO 151.21 V2 35,19B
RC 47.437 GL 9.77 GP 1.80 ZAL 57.I1 ZAP 12.03 [TS 189.56 ZAE 137.18 ETE 2'03.75 Z_C 99.06 ETC 166.38 CLP 11.90
PLANETOCENTRIC CONIC
C3 67.576 VHL 8.LP20 OLX 21.89 R/H. 27.86 RAO 6569.3 Vl_L 13.745 PTH 2.51 VHP 14.583 CP_ .77 RAP 5.34 ECC ?.117I
LNCH _dTH LN_H TII_ L-I T_PI_ |NJ LAT INJ LONG INJ RT AS_ INJ A_I'MTH INJ TIME PO CST TIM INJ _ LAT ]NJ _ LONG
g(3.OO 3 57 34 3277.30 -24.94 116,I1 279.97 76.J3 4 52 11 2677.3 -26.6_ 107.84
90.00 _ 20 24 439_.82 6.41 183.12 268.13 62.36 23 33 43 3798.8 _.66 176.44
I00.00 5 34 LP2 2965.16 -27.11 93.13 280.55 76.90 6 23 47 2365.2 -2P.64 85.76
100.O0 23 26 17 4186.20 8.38 |_.42 2157.06 61.L_ 24 36 3 3586.2 4.47 159.82
110.O0 7 14 50 2630.87 -32.49 71.19 181.89 78.75 7 59 O 2050.9 -33.70 67.17
1JO.OO 0 6 14 4073.26 13.14 155.04 _4.23 58.15 ! 14 7 3473.3 P.P3 148.5_
OIFFER1ENTI_L CQRRMECTIONS MI0-COUR_ _CUTION ACCURACY ORBIT OETERMINATION ACCURACY
T0[ -.6679 TRA-|.?:_48 TC3 -.1433 BAU .1375 ,%7 |335,1 _ 455.7 `%3 76.0 ST 597.9 SR 429.0 SS 540.P
ROE -.6127 RRA .1793 RE3 -.0513 FAU .01748 RRT .0814 RR_ -.0832 RTF -.813H CRT .7J61 CRS .8190 CST .9_6?
F0£ .53fl5 FRA .9395 rE3 -.LP240 BSP 4146 _ 1429.6 R_3 -.0086 R13 -.814O LS_ 874.8 HSA ?61.P SSA 15.6
B0E .9064 (3RA 1.6745 BC3 .1522 FSP -190 ,%1 J355.6 ,%2 453.9 THA 1.77 EL l 688.4 EL2 260.1 ALF 37.36
68P
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691
LAUNCH CAT[ D[C Z2 196H FLIGHT T1142 94.O0 ARRIVAL CATE MAR 26 1929
HEL]OCENTR|C CONIC CISTAI_[ 216.496
RL 147.t6 LAL oOO LOL 90.22 VL 24.268 GAL 9.97 AlL 86.65 HCA 86.36 SMA 109.25 Ice .]8308 INC 3.]477 VI 30.275
RP 107.69 LAP ].]4 LOP 176.57 VP ]5.354 GAP -22.51 4ZP 89.79 TAL J63.10 TAP 249.46 RC4 67.40 APO 151 .10 V2 35.1_9
RE 46.Z74 GL 10.24 GP 1.90 ?hE 56.73 ?AP 10.63 £TS 191.37 ZAE 159.}(] ETE L:_6.29 ZAE J00.78 £TC 166.33 CLP |0.46
PLANE TC(ENTRIC CONIC
C] 61 .642 VHL 7.851 CLA 22.49 RAL 28.|2 RAO 6569.1 VEL |],528 PTH 2.47 VHP 13,944 0PA I .61 RAP 6.94 ECC 2.0145
LN_J'f AZNTH LN_H TIl_ L-I T]t,_ _NJ LAT INJ L_M(, _NJ RT AS( ZNJ Al-)4TH ]NJ TII_ P_ CST 7iN INJ _ LAT ZNJ 2 LONe
90.00 3 50 40 ]283.67 -24.83 J16.55 Z78.71 75.94 4 45 24 2683.7 -26.52 10H.29
90.00 22 29 2] 4348.27 4.81 180.27 267.32 62.06 23 4| 51 3748.3 1.03 173.6_
IOO.OO 5 28 ]1 2968.18 -27.06 93.94 279.31 76.80 6 17 59 2]68.2 -28.61 85.48
100.OO 23 34 13 4118.99 6.82 163.79 266.2Z 60.83 24 4] J2 35]9.0 2,88 157.2J
110.00 7 10 44 2648.40 -]2.53 71.01 280.67 78.86 7 54 52 2[]48.4 -33.72 61.9H
110.OO 0 12 26 40]1.54 il.63 152.75 263.]2 57.6] | 19 37 3431.5 7.27 146.36
OIFFEIR_NTIAL O_I_CT_ONS NfO-_OUR_IE [)_CUT_ON ACCfjR4CY ORI_ZT C£7£RNiNATION 4(CUR4CY
T(]E -.672| TRA-1.6518 TC3 -.1177 BA4J .JLP'_0 ._T J4JZ.O ,T_ 452,1 $413 82.7 ST 627.8 SR 426.9 55 565.5
ROE -.5826 RRA .1615 RC] -,0545 FAU .01819 RRT .0_46 _ -.09_3 RTF -.8255 (RT ,7222 CRS .8216 CST .9863
FOE .560] FRA .9711FC] -.2554 BSP 4356 SGe 1482.6 R_3 -.0094 R13 -.8237 LSA 9(39.9 HSA 260.8 SSA 15.7
6OE .8_95 8RA 1.6617 8C] .1481FSP -210 _1 J412.7 5_,2 449.8 THA 1.93 EL1 71].4 EL2 259.9 ALr _t_.65
LAUNCH (]ATF OF'C 22 1c_ FLIGHT TII4E _.OO ARRIVAL OAT£ MAR 28 f969
HELIOC£NTRIC CONIC
RL 147.16 LAL .00
RP J07o72 LAP 3._3
RC 45.244 GL |0.72
PLAN[T(XENTRI( CONIC
C3 56.267 VHL 7._01
LI_J-I A2"MTH LNCH TII_
90.00 ] 43 21
90,00 22 38 18
IO0.DO 5 22 2_
100.00 23 42 0
110.00 7 6 24
110.OO 0 18 22
DIFFERENTIAL CORRECTION5
rOE -.6766 TRA-1.6410 TC3 -.1_93 BAU .1063
ROtE -.5514 RRA .1443 RE| -.0376 FAU .01897
roe .5873 rRA 1.0042 re3 -.2918 BSP 4569
BO£ .8741 BRA 1.647] 8C3 .1415 rSP "211
0ISTANCE 223.17_
LOL 90.22 VL 24.560 GAL .9.48 _ZI. 86.?0 H_ 89.59 Sl4A 110.35 £CC .36582 INC 3.3019 Vl _O.275
LOP J79,BJ VP ]3,_46 GAP -2J,4J _ZP 89.9_ TAL J62.72 T_P 232,32 RC_ 70,11 _PO J50,99 v2 35,179
GP 2.01 1AL 56.41 ZAP 9.24 £T$ |93.75 Z_[ 161.54 ETE _09.47 7AC 102.48 ETC 166.25 CLP 9,03
OLA 2].08 RAL 2_.32 RAO 6_69.0 _EL 13,328 PTH _.44 VHP 13.327 0PA 2.45 RAP 8.53 ECC 1.9260
L-I TINE INJ LAT INJ _ |NJ RT AS(: XNJ A2'I4TH _NJ TZNE PC) CST T_H INJ 2 LAT _NJ 2 LONG
3290.27 -24.72 117.00 _77.35 75.74 4 ]8 11 2690.3 -26.44 108.75
4_97.12 3.17 177.40 IE15_.47 61.85 23 49 55 ]1697.1 -.62 170.77
2971.12 -27.O_ 94.15 R77.98 76.70 6 11 31 2371.1 -28.58 85.69
4091.50 5.24 161.13 _5.13 60.3_ 24 50 J2 3491.5 1.27 154.61
2645.55 -32.56 70.80 279.33 78.98 7 f_0 29 _045.6 -33.74 61.76
3989.83 10.10 150.49 262.37 37.17 I 24 52 3_9.8 5.70 144.15
N|0-(._UR_E E_CUT|ON ACCURACY ORBIT D[TERMINAT]CN ACCURACY
,%T 1470.0 _R 447.8 ,T_3 90.1 ST 659.0 _ 424.3 SS 591.6
RRT .1094 _ -.1112 RTF -.8166 CRT .7290 CR5 .8286 CST .9866
S_ 13J6.7 1_3 -.0105 R13 -.8368 LS_ 947.0 _SA 239.1 SS_ 15.e
5_1 1470.9 ,_2 444.8 ?HA 2.10 £L1 7]9.8 EL2 258.7 XLF 29.02
LAUNCH (]ATE (]EC 22 1968 FLIGHT rip4[ 9_.00 4RR[V/_L GATE" NAR 5L'7 1969
HEL|CK:ENTRIC CONIC
RL 147.16 LAL .E)O
RP 107.75 LAP ].25
RC 44.]57 GL 11.20
PLAN_TOC£NTRIC CONIC
C| 51.]99 VHL 7.169
LNCH AZNTH LNCH T[14_
90.00 3 35 ]4
90.00 _2 47 10
10(3.O0 5 15 49
10(3.00 _] 49 ]7
110.OO 7 I 50
110.OO 0 24 1
CIFFE_NTIAL CORRECTIONS
TOE -.6814 TRA-1.6262 TC] -.1177 _AU .0909
ACE -.525_ RRA .1_76 RC3 -.0_5 F4U .019_4
FOE .6164 FRA 1.039_ FC3 -.3142 BSP 4795
HOE .H603 _A 1.6312 8C3 .112] FSP -255
0ISTAN([ 229,872
LOL 90.22 VL 24.832 GAL 9.DI AZL 86.74 H(_ 92.83 .944 111 .SO ECC .34943 INC 3.2561 vl ]0,275
LOP |83.05 VP ]5.724 GAP -20.]5 AZP 90.16 TAL 162.]9 T4P 255._2 RCA 72.7] APO 150.86 v2 35.169
GP 2.13 ZAL 56.16 ZAP 7.87 £TS 197.02 ZA[ 16].84 IT[ 2|3.60 ZAC 104.18 ETC 166.14 CLP 7.58
CLA 2].64 R4L 28.45 RAC 6568.9 EL 13.144 PTH 2.40 VHP 12.731 OPA 3.31 RAP 10.11 ECC 1.8459
L-] TINE INJ LAT INJ LONG |NJ RT ASC |NJ AZI4TH _NJ T|NE PC) C$T TIN INJ 2 LAT ]NJ 2 LONG
3297.24 -24.61 117.48 275.91 75.53 4 3(3 51 2697.2 -26.56 109.24
4_45.41 1.=_0 174.5l 265.59 61.72 2] 37 _6 _645.4 -2.2_ 167.89
2974.04 -26.97 94.35 276.56 76.60 6 5 25 2374.0 -28.53 85.90
404].84 3.64 158.52 264.41 60.3| 24 57 1 3443.8 -.]4 151.99
2642.36 -32.61 70.56 277.95 79.12 7 45 52 2042.4 -]],76 61.51
3948.28 8.55 148._6 261.39 56.78 I 29 49 3348.3 4,12 141.97
N|O-COL_.,e_ E)_CUT|ON ACCURAC_ ORBIT 0[T£RMINAT|(_N ACCUR4CY
_,T 1529.0 Sr_ 442.8 S_3 98.3 ST 691.2 SR 421.1 SS 619.2
RRr .JZ_9 _ -.I_79 RTF -.847I CRr .7J66 CRS .8]]g CS7 .9866
S_ 1591.8 R_3 -.0117 RI3 -.8473 LSA 986.1MSA 256.5 SSA J5.9
S_,1 15_0.| SG2 439.0 ?HA 2.28 ELl 767.7 £L_ _56.4 ALF 27.49
LALINCH (]ATE C:F'C 22 J_(_q FLIGHT TIME |00.00 ARRIVAL CATE APR ! 1969
H£L/OCENTRIC CONIC
RL 147.16 LAL .{_
RP 107.79 LAP 3.19
RC 43.625 GL 11.69
PLAN_TO(ENTR]C CONIC
C3 46.994 VHL 6.855
LNCH AZMTH LNCH TINE
_0.00 ] 27 20
90.OO _2 56 O
IOO.00 5 8 58
10_._ 0 0 58
JJO.OO 6 57 ]
110.00 0 29 23
OIFFER_.NTZAL CCI_K_CT_ONS
TOE -.6870 TRA-I.6100 TC] -.1012 8AU .0738
ROE -.4982 RRA .1114 RC3 -.0627 FAU .0L;_81
r0£ .6483 FRA 1,0759 FC] -.]814 BSP _r)012
BO£ .8486 BRA 1.6119 eC] .IL_7 FSP -28!
0ISTANCE 2]6.592
LOL gO.22 VL 25.085 G4L 8.53 AZL 86.79 PICA 96.06 ,._A 113.D0 ECC ,3319(] INC 3.2102 V| 30,275
LOP 186.28 VP 35.890 GAP -19.33 AZP gO.34 TAL 162.10 TAP 258.16 RCA 75.27 AP_ 150.73 V2 35.158
GP 2.27 ?AL 53.97 ZAP 6.53 ET$ 201.75 2AE 166.17 ETE 219.15 ZAC 105.85 ETC 166.01 CLP 6.12
0LA 24.19 RAL 28.53 RA0 6368.8 VEL 12.975 PTH 2.37 VHP 12,155 0PA 4.16 RAP 11.67 ECC 1.7734
L-I TIME INJ LAT |NJ LON_ INJ RT 4,_ |NJ 4ZNTH |NJ T|la_ PO CST TIN _NJ 2 LAT INJ 2 LONG
3304.6_I -24.48 117.98 274.38 75.30 4 22 25 2704,7 -26.26 109.77
4193.'22 -.18 171.60 264.68 61.68 24 5 53 ]593.2 -].96 _64.97
2976.99 -26.93 94.56 273.06 76.50 3 fib 35 2]77.0 -28.52 86.1_
3996.14 2.02 155,90 263.43 60.17 1 7 35 3396,l -1.96 149.]7
263_._6 -32.63 70.29 276.48 79.27 7 41 2 20]8.9 -33,79 61.24
3_O7.04 7.01 146,06 260.37 56.46 1 34 30 3]07.0 2.55 139._1
MI0-COUR_ E_ECUTION ACCURACY ORBIT DETERt4INATION ACCURACY
SGT 1589.3 SGR 437,2 SG3 107.3 ST 725.0 .SR 417.5 SS 648.5
RRT .|448 RRF -.|469 RTF -.8569 CRT .7451CRS .8198 CST .9872
S_ 1648.3 R2] -.01_10 R13 -.8571 LS_ 1027.6 HSA 25].2 SSA 16.0
S_I 1390.7 ,5_2 432.3 TH4 2.46 ELI 797.4 EL2 25].I ALr 26.04
689
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69
LAUN(H CATE D£C ZZ I_B FLIGHT TINE |O_.DO ARRIVAL DAT[ APR 3 1969
0[STANCE 243.327
LOL 90.22 VL 25.320 GAL 8.12 AZL 86.84 HCA 99.28 &HA 1|4.15 ECC .31921 INC 3.1637 v! 30.27_
LOP 189.52 vP 36.04} GAP -18.35 AlP 90.51 TAL 161.85 TAP 261,14 RCA 77.71 APO 150.59 v2 35.147
GP 2.42 ZAL 55.84 ZAP 5.24 [TS Z09.02 ZAE 168.44 ETE 226.93 ZAC 107.50 ETC 165.84 CLP 4.65
OLk 24.72 RAL 28.54 RAO 6_68.6 VEL 12.82J PTH 2.33 VHP 11.599 0PA 5.02
L-Z TIME |NJ LAT ]NJ LONG INJ RT AS( INJ AZMTH INJ TIME PO (ST TIN
3312.72 -24.54 118.53 272.78 75.06 4 I3 50 2712.7
4140.62 -1.88 168.67 263.73 61.74 24 1} 48 5540.6
2980.01 -26.88 94.77 273.49 76.40 5 51 29 2380.0
3948.56 .4| 153._ 262.45 60,11 | |4 1 3348.6
2635.06 -32.70 70.01 274.93 79.43 7 36 O 2055.1
_866.28 5.47 |43;9| 259.3| 561L_ | 38 53 3266.]
HEL|C_[NTRIC C(3NIC
RL ]47.16 LAL ,00
RP 107.82 LAP 3.J2
RC 43.055 GL 12.18
PLAN[T(XENTRIC CONIC
C3 43.007 VHL 6,9_8
LNO4 &ZMTH LNCH TIME
9(3.00 3 18 38
90.00 23 4 47
100.00 5 1 49
100.00 0 8 12
I10.00 6 52 5
110.DO 0 3_ 26
0IFFER£NTIAL CCRR£CTICN$
TOE -.6929 TRA-I.5_¥'_I T(3 -.0846 BAU ,0612
VD[ .683| _RA l.lJ_O_ r(_ -,4406 _SP 5_35
BOE .8385 8RA 1.5950 BC3 .1064 FSP -311
_10-_u_sE _X_(UTION *CCURACY
Y,,T 1650.3 S(_ 43I.I ,%3 I17.2
_WT _.!661 Rmr -.1686 Rrr -.8663
-,_3 1705.? _3 -.0146" RI3 -.8_5
S(,| 1652.0 _2 424.7 THA 2.66
RAP 13.21 [CC 1.7078








ST 759.9 SR 413.5 $S 679.7
CRT .7544 CRS .8461 CST .9876
LSA 1071,5 MSA 249.1 SSA 16.0
EL1 828.5 £L2 248.9 ALF 24.70
LAUN(H 04T£ 0£C 22 1968 FLIGHT TII( 104.00 A_IVAL 0ATE APR 5 1969
MELIOCENTRIC CONIC
RL 147.16 LAL .00
RP 107.86 LAP 3.04
RC 42.65_ GL 12._
PLANETO(_[NTRIC CONIC
C3 39.401 VHL 6.277
LNO_ ATNTH LN(H TIME
90.00 3 9 ?.8
gO.O0 23 13 33
JO0.00 4 54 25
_OO.OO O 15 13
110.00 6 46 _4_
lx0.OO 0 39 9
0tST_K[ 250.073
LOL gO,_P_ VL 25.539 G_L 7.7j _71. B_.t_ _ lO2._l M 115.25 £CC 30533 IN( 3.1164
LOP 192.75 VP 36,186 GaP -17.41A?P 90.68 TAL J61.65 TAP _64.16 R(A 80.06 APO I50.44
GP _.59 Z_L _5.T8 _AP 4.08 ETS L_Z0.97 Z/dE 170.49 £T£ 2_.26 Z_C 109.12 £TC 165.65
DLA 25.22 RAL 28.49 R&O 6_68.5 VEL 12.679 PTH 2.30 VHP 11.06! OPA 5.89 RAP 14.73
L-I TII4_ INJ LAT INJ _ INJ RT A.f_ INJ A2_4TH INJ TiME PO CST TIM INJ 2 LAT
3_2|.44 -24.|8 119.|Z _71.II 74.80 4 4 49 2721.4 -26.04
4087.70 -3.58 165.7t i._52.74 61.89 24 21 41 3487.7 -7.31
29_3.07 -2_5.83 94.9_ 271.86 76.)0 3 44 B 2383.1 -28.45
3_)1.30 -1.19 1_10.69 261,41 _.13 I 20 14 3_01.3 -5.16
26)0.93 -_.75 69.69 273.3_ 79.61 7 }0 49 Z'03w0.9 -33.84
3826.20 3.95 141.80 g58._*"_ 56.02 I 42 55 3226.2 -.5=
_I_XL _crIONS ........
TOE ":.6994 T--RA_I.57_8 TC3 -.062| BAU .0476
roe .7211FR_ 1.1569 F¢3 -._O73 B,SP 5453







_T 1712.2 _ 424.9 _;3 1_8.2
_RT ,1_05 _ -.1931RTF -.8750
1764.0 R23 -.0163 RI3 -.8752








ST 796.3 _ 409.2 SS 712.8
CRT .7647 CRS .8529 CST ,9881
LSA 1117.9 MS_ 244.3 SSA 16.1
EL1 861.5 EL2 243.7 _Lg 23.44
• L_UNCH 0_T£ 0EC 22 1968 FLIGHT TIME 106.00 ARRIVAL 04T£ 4PR 7 1969
HELIOfENTRIC CONIC 0ISTAN_£ _56.828
RL |47.|6 LAL ,DO LOt. 90.22 VL 25.742 G*L 7.31 AZL 86.93 NEA 105.73 SNA 116,31 EfC .29226 IN( 3,0679 vl 30.275
RP 107.89 L4P 2.95 LOP195.97 V# 36.318 GAP -16.49 AZP 90.83 TAL 161.50 TAP 267.23 RE4 82.31 APO 150.30 V2 35.123
RE 42.436 GL 13.14 GP 2.78 Z4L 55.78 Z4P 3.23 £T$ 241.09 Z4E 172.07 ET[ 254._ Z4C 110.71ETC 165.41 CLP 1.65
C3 36.J40 VHL 6,01_ 0L_ 25.69 RAL _8.38 RA0 65_8.4 EL 12.5_0 PTH 2.27 VHP 10.543 0Pa 6.77 RAP 16.22 EEC 1.5948
LNCH AZMTH LN_H TIME L-J TIME INJ LAT INJ LONG INJ RT A_ INJ &ZNTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG
90.00 2 59 51 33_0._90 -24.01 119.77 269._8 74.53 3 55 22 2730.9 -25.9i 111.61
90.00 23 22 17 4=034.58 -5.28 162.73 26i.73 62.14 24 29 32 3434.6 -8.97 155.99
tO0,00 4 46 47 2986.13 -_6.78 95._ 270.18 76.19 5 36 34 2_86.1 -28,41 86.78
100.00 0 21 58 3854.58 -2.77 148.13 260.35 60.22 1 26 13 3254.6 -6.72 141.56
JI0.00 6 41 45 _626.45 -32.80 69._ 271.66 79.80 7 25 31 2026.5 -33.86 60.28
_tO.O_O 0 43 !W_ J787,03 214_ 139.7_ 257,09 55.89 I 46 37 3187.0 -2.04 133.55
ClrF£_NTI_L CC_CTTON_ N_0;COI_ £_ECUTION _CCUR_CV ORBIT 0ErE_WiN*t_ON *CCUR_CY
TOE -.7053 TR4-1.5514 TC3 -.0352 8AU .0_I f_T 1773.7 _ 417.6 $43 140.3 ST 833.2 SR 404.6 $S 747.8
RC[ -,4240 RRA .0655 RC3_0659 FAU .02442 RRT ,217_ _ o.2*Zj0 R1T -.8831 CRT .7754 (RS .8001 CST .9886
FOE ,7626 FR4 1,2016 re3 -.5851 BSP 5679 _ 1822.2 1_3 -.0185 RI3 -.1_34 LS4 1166,1 SSJ 238.9 SS4 16.2
80£ .8229 BR_ 1.5528 8C3 .0747 r._ -_k_O _l 1776.1 S_2 407.0 THA 3.10 ELI 895.2 EL2 237.8 &LF 22.29
LAUNCH C4TE 0EC 22 1968 FLIGHT TIME 108.00 ARRIV4L GATE APR 9 1969
PELIC(_ENTRZC CONIC OISTAK[ 263._87
RL 147.|6 LAL .00 LOL go.22 VL 25.930 G_L 6.9_ AL"L 86.98 HC_ 108.96 SWA I17.3I EC( .27996 IN(: 3.0178 VI )0.275
RP 107.93 LAP 2.85 LOP 199.20 VP _W5.441 G4P -15.61 421= 90.98 T_L 161.39 T_P 2?0.34 RC_ 84.47 APO 150.15 V2 35.]I!
RC 42.394 GL 13,_0 GP 2.99 2AL 55.83 ZAP 3.O0 [T$ L:_,85 ZA_ 172.81ETE 276.7I ZAC 112.26 [TC 165,15 CLP .1!
PL4NETC_[NTR|C CONIC
C3 33.192 VI,.tL 5.761 OLA _r_.t3 RAL _8.21 RAO 65_.3 V[L 12.43_ PTH 2.2_ VWP 10.043 _PA 7,65 RAP 17,67 £CC 1.5463
LNC.H AZMTH LN(H TIME L-I TIME INJ LAT INJ _ INJ RT ASC INJ A2"t4TH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG
_O.DO 2 49 49 3341.12 -23.83 120.46 267.60 74.23 3 45 30 2741.1 -25.76 112.32
90.00 23 31 0 _|.4| -6.96 159.73 2'60.69 62.48 24 37 21 3381,4 -I0.59 152.93
t00.DO 4 39 2 29_9.05 -26.73 95._0 L_8.45 76.10 5 28 51 2_89.0 -28.38 86.99
IDO.O0 0 28 24 38_.71 -4.32 145._0 259.25 60.59 1 31 53 3208.7 -8.23 139.00
110.00 6 )6 _O 2_21.52 -32.86 68.98 _9.95 80.01 7 20 11 Z'O21.5 -33.89 59.90
110.00 0 47 26 3749.00 I.OO 137.77 255,94 55.83 | 49 55 3149.0 -3.49 131.56
0IFFERENTIAL CORRECTIONS MIO-C._SE E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.7118 TRA-J,3|94 TC3 -.01309 8_J .0288 _GT 18_5.9 _ 410.5 SG3 153.8 ST 869.5 SR 400,0 SS 785.5
RC_ -.4019 RRA .051I R(3 -.0_48 r4U .02591 RRT .2_04 R_" -.25_8 RTF -.8916 CRT .7887 CRS .8677 CST .9895
FOE .8084 FRA 1.2499 re3 -.6759 BSP 5937 _ 1871.5 R'd3 -.01_O R13 -.89_0 LS_ 1216.| MS_ 231.8 SS_ 16.2
BOE .8|74 BR4 1.5203 8(3 .0648 FSP -420 S6I 1828.9 .%2 396.8 THA 3.38 ELl 929.0 EL2 230,2 ALF _] .3Z
69O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES dVOL 4 1969-69,
I._U_ OJTI[ 0(( ZZ JC"_ fLIGhT _]M[ 110.00 _tlv4L _[. JPR ;J 1_69
_IELJOr, F_TII( C<_IC
¢tt. J47.i6 IJ.L ,00
107.9"I |.|uP Z.75
,Z._134 r.4. J4.06
PL .UiE TOCE.JNT m I ( CONIC
C5 _3.529 v_ 5._Z$
4_TN LJ_J_ fINE
gO.O0 Z_)Z6
gO.O0 Z3 _) ]_
JOO._O 4 31 14
100.00 0 54
JIO.DO 6 3J J6
ll0,OO 0 50 _
G l rlr(R(NT | _L (._C TI_
TC_ -.71114 TRA-I._046 T(3 .03441 &ILl
-.MJI _ .0366 R(3 -o0614 r_J 431/_
r13¢ .11585 rRA 1._ re3 -.7821 BSP 61_
_3qE .gl32 6RA 1,50_0 i_C3 .0T|4 FSP -44_
CI$T_ _0.348
LOL 90.ZZ VL 2'6.10_ GAL 6.58 A2% liT.03 _ 112.18 S_ 1111.2_ [CC .ZC_4! ]_ Z._59 vl )0.Z?_
LOP 2_.42 vP 34._53 GAP -14.1'? A2_P 91.12 Tic 161.32 TAP Z75.50 i_A 86.5Z _PO _50.00 v| 35.099
G_ _.24 ZN. 95.94 Z_ _.H (TS Z_JG._ Z_ 17Z.47 IT[ Z99.54 ZA4_ |I_.76 [7C |64.114 CLP -I .46
_,tJ_ 211.'J4 _t. Z_,00 _ |PASo| V(L lZ.3Z5 PrN
L-| TIN[ IN| L._T





Z.Z2 we 9.f_60 OP_ 11.54 ;t*p 19.09 [CC I._374
IN| _ JNJ II_ A_ IN| A_TN |1_ 7II4[ PO CST TIN IN| Z L4T |NJ Z
J _4.7| Z_._Z 62._'_ 14 45 7 _3_/!. 4 -12.111 |49.115
H.5_ Z_6.(_ 75,0| 5 21 6 Z_H_I.6 -Z_.3_ pT.J7
145,13 _,ll 60,63 J 37 11 3164,1 -9,69 1_.411
|3_.116 Z$4.7_ §§.112 | _ 47 3_1Z.4 -4._ JZ9.64
M|O"(_UI_ ()_o.r_|oN A(_UIIQJ_Y CII_IT (_[T(Jbl|NAT|C_i ACCURACY
_GT |B#6J _ 40JI.4 S_3 f(_.8 ST 9f0.3 _ H_.4 SS 8_3.3
IK_ Jf_9.Z R_J -.OZ_ RJ3 -._ L._ JZ70.T N._ Z'Z_.4 SS_ 16.Z
SGI 1_.4 I_ 3_.0 I"N_ _.61 _LI 9G7.0 _.2 _3.T Ablr 20.78
L_UNO_ O4T[ O(C 2"Z 1_ IrLIC,_4T TIM[ I|_.OO /_RIVAL C_T( APR J3 19_9
HIEL |C_[NTRI C CCNIC
_t. 147.16 _ .OI3
RP 10_.01 L.JU_ 7,_3
RC 4Z.11_3 (4. 14.48
PL AN[ TCI_[.NTR I C _JC
__NO4 A/'¢IT_ L.N(_ TIN[
g(].O0 Z3 48 9
IO0.(X) 4 Z3 33
100.o0 0 aO O
110.00 6 _, |l
J 10,00 0 53
01$T_ Z'rl. 107'
_L gO.Z2 VL _._T 5,AL _.Z_ AZL Ir_.09 _ 11§.39 _ |19.J6 (C( .2_7._9 I_K 7.9115 Vl 30.275
ZOS._d VP 3_o&_7 GAP -J}._ _TP _|.Z_J T&L |6|,30 TAP Z?6.(F) RCA _o46 _.PO 149.8_ V;_ 35.086
GP 3.5| 7A_. _._.O ZA.° 4.66 [T_, _|_,.Z_ z_r. jT|.Zz/r71r _|7.83 zA._ 1J5.Z2 [TC 16.4.48 CLP -3.07
0L_ 2_.9J _ L_/.T3 _ _J4M.| _ IZ.LP_/ PTH Z._0 VNP 9.09_ OPA 9.45 R_P 2!0.47 Ice 1.4678
L-I TIN[ IN| LJ_T |NJ _ _NJ _ AS( _N,f _L_I_TH |NJ TIM[ PO (ST T_N |NJ 2 LET JNJ _ LONe
3_75._] -|O,_J 193,T0 Z_.SZ 63..45 Z4 52 45 3"175.9 o13.71 146.75
2993.49 "_.ti4 99.71 _4.90 75.95 5 13 2'? Z393.5 -_.33 117.31
37ZI.(M -7.75 J40.74 Z_4.95 t_._Z | 4_ I 31tl.l -I1,07 f34.04
Z,_e.T_ -33.O0 _.0_ _ql_.AZ _0.flZ 7 9 aO 200eJ -33.95 _S._
MT?._rd_ -|.73 134.04 _3.53 35._ | §5 10 3077,6 -6,ZO JZT.Sl
()_IT O(T(RN/I_TIOI ACCURAC_
ST 949.7 SR 391.1 S| 8E?.7
CqT ._IIZ_ C_S .B_43 CST .990Z
LS4 1326.4 NS_ 719.5 S5_ 16.7
ILl 1004.7 [L_ Z15.7 ALF 19.43
G [IrF'c_.NT [Ai. _CT [(3M_
TC_E -.7Z45 TeA-J.47_4 TC3 .0791 6_J .0366
-._H_19 RRA .0'2_4 11(3 -,0_100 F_J .O_M4
ro£ ,glM r_A 1.3_eZ re3 -.g0_3 BS_ 6336
60_ ._099 _A 1.479_ B(3 .O973 FSP -513
S_T |997.6 S_ 39E.'/ S¢3 18_._
_T .M49 _F o.33|Z eTr -.90_
|_7.4 _ -,,1[_75 RI3 -.gOS4
_J 1_,0 _ 37_,4 T_ 3.91
LAUNCH 0ATE DEC 22 19611 FLIGHT TIM[ 114.00 ARRIVAL OAT[ APR 15 1969
HELICK_[NTRIC CONIC
RL 147.16 LAL ._
RP 109o05 LAP _.5J
RC 43.347 GL |4._8
PLAN[T_X_ENTR|C CON|C
C_ _5.948 VHL 3.094
LNCH A_MTH LN_H TIM[
_.00 Z 18 4
_0.00 0 0 19
1OO.OO 4 16 I0
JOO.OO 0 44 55
110.00 6 El 19
110.00 0 56 15
OISTANC( ZB3.861
LCX.. 90.22 VL 26.417 54L 5.91 AZL 87.15 N(A 118.61 S_4A 12'0.01 £CC .24746 INC _.8543
LOP _08.P5 VP _.732 GAP -13.16 ATP 9J.37 TAL J6J.3_ TAP _79.93 RC_ 90.31APO 149,70
GP 3.82 7AL 56.31 ZAP 6.07 [TS 323.17 ZAE 169.47 £TE 330.67 7AC 116.61 £TC 164.08
0L4 _7._ RAL _7.4_ RAO 6568.0 V(L |Z.138 PTH _.|8 VHP 8.647 0P_ 10.36 RAP _1.79
L-! TIM[ IN| LAT ZNJ LONG ZNJ RT AS_ IN| _ATH |NJ TIM[ PO CST TIN IN| 2 L_T
3374.89 -23.18 122.72 _62.05 73.27 3 14 19 2774.9 -23.26
3824.47 -11.78 150.72 2S7.39 64.06 1 4 4 3224.5 -1S.17
7994.19 -26.6_ 95.76 _63.|O 75.93 S 6 4 2394.2 °28.32
36_0.40 -8.59 138.46 _53.71 61._6 I 46 15 3080.4 -12.36
_602.53 -33.08 67.54 L_4.6_ 80.94 7 4 42 2002.5 -3_.99
3644.8| -_._ 132.33 25_.Z7 55.93 J 56 59 _044.B -7.43
OIFFERI_NTIAL CCRR[CTICI¢S
T0( -.7_79 TRA-|,4_O3 TC3 .1302 8AU .0485
R_E -._44| R_A .00_3 RC3 -.0_1_ FAU .031_7
rOE .9730 FRA J.4_04 FC3-|°0532 BS_ 6(_36
_oE .8051 8RA 2.4503 BC3 .1399 FSP -573
NI0-COURS( [_ECUTICN ACCURACY
SGT 2013.3 _ 3g0.7 $63 2_34.0
RRT .3G97 _ -.3780 RTF -.9116
2050,9 _3 -.0320 R|3 -.9J2J













ST 986.5 SR 387.0 S| 911.7
CRT .8253 CRS .8931 C$T .9908
LSA J_1,6 NSA _12,3 $SA 16._
ELI 1039.2 EL2 207.5 _Lr 18,72
LAUNCH OATE D£( _ 1968 FL|GH7 TIM[ 1|6,00 ARRIVAL 04T£ APR 17 1969
H_LICX_ENTRIC CONIC
RL I4T.16 LAL ,0[3
RP |OB.09 LAP £.37
RC 44.O11GL 13.£_
PLAN_T(X_[NTR!_ (ON;C
C3 _3.984 VHL 4.897
LNCH A2'NTH LNCH TIM[
gO.OO 7 7 35
90.00 0 8 £
100.00 4 9 20
100.00 0 48 M
110.00 6 26 _(_
J|O°OD 0 37 57
OISTAI_E Eg0.610
LOL _O._P_ Vl. 2_5.555 GAL 5.60 42_. 87._1 _ 221.82 S_IA 120.8f £CC .23802 _N( _.7934
LOP 212.07 VP 36.839 GAP -12.40 AZP 91.47 TAL 161.38 T_P 283.L:_0 RCA 92.05 APO 149.56
GP 4.18 ?AL 56.56 lAP 7.65 [TS 3_._'Z 74( 167.$2 (T( 339._0 ZAC I!7.93 ETC 163.63
0LA 27.50 RAL 27.07 RAO 65_.0 VIEL JE.057 PTH _.|6 VHP 8.216 0PA 21.30 R_P 23.05
L-I TIM[ _NJ L.AT _NJ LON_ INJ RT A_K_ _NJ A_4TH _NJ TIM[ PO CST TIN INJ 2 LAT
3M_.34 -22.97 1_3.43 L_0.27 72.97 3 4 l _78fi.5 -25.09
377fl.OE -13.73 147.81 _56.L:_'_ 64.?3 I 10 57 3175.1 -16.fl3
1993.05 -2_.67 95,_ Z_I.30 75.96 4 _9 13 2393.J -29.33
_4_.78 °9._J l_N_.34 _54.45 61.6_ I 49 41 3048.8 -13.53
_94.04 -3_.17 i_._O LP_E.8_ _J._| 7 0 4 1994.0 -34.03
3_J4.56 -4.13 130. _3 E50._ 56.04 J 5P J2 3024.6 -_.56
0IFFEI_ENTIAL CORR[CTI_NS
TOE -.73_5 TRA-I.4_5 TC3 .1847 B_J ._7
RD_ -.3_0 RRA -.00_! Re| -.04|8 FAU .O3390
rOE 1.0389 FRA 1.4888 FC3-I.LP'Z35 BSP 680<3
_OE .8026 _RA 1.4223 8C3 .1894 FSP -63G
NIO-_.OU_J£ EXECUTION ACCURACY
sOT 2070.6 _ ME.0 _3 224.8
_qT .47|1 _ -.4313 RT¥ -.9175
SC_ _I0_.3 _3 -.0371RI3 -.9281













ST 10_5.3 SR 383.8 SS 959.1
CRT .8393 (RS .90_ CST .9914
LSA 1440.9 MSA L>04.8 SSA 16.1
ELI 1076.6 (L_ 298.7 ALF 18,0_
691
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. |968-69J
LAUNCH CAT£ CE( 22 1968 fLIGHT T[MIE 11_,00 ARRIVAL GATE APR 19 1969
HELIOCENTRIC CONIC CISTANCE 297.349
RL J47.16 LAL .00 LC_. 90.22 VL 26.683 GAL 5.32 AZL _7.27 MICA 125.03 SMA ]21.56 ECC .22922
RP |08.13 LAP 2.23 LOP 215.28 VP 36.918 GAP -11.66 4ZP 9{.57 TAL J61.48 T*P 286.51 RC4 93.69
RC 44._38 GL J5.57 GP 4.59 74L 56.85 7AP 9.36 £TS 333.09 7AE 165.52 ETE 346.10 ZAC |19.17
PLANIETO(ENTRIC CONIC
C3 22.2]0 VHL 4.713 CLA 27.71RAL 26.69 RAO 6567.9 VEL |1.983 PTH 2.14 VHP 7.80| DPA 12.26
LNCH AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC IN! A?MTH IN! TIME 1:10CST TIM
90.00 1 57 54 3393.69 -22.8! 123.97 258.32 72.75 2 54 28 2793.7
90.00 0 14 43 3729.45 -14,54 145.10 254.99 65.43 I 16 52 ]129,5
lOO.O0 4 3 23 2989.17 -26.73 95.4! 259.52 76.09 4 53 12 2389.2
1(30.O0 0 51 55 3609.L_ -10.89 t34.43 253.14 61.99 1 52 4 3009.2
110.00 6 IZ 53 ?583.89 -53.77 66.12 261.0! 81.66 6 55 57 1985.9
110.O0 0 58 54 3587.25 -5.17 129.32 249.68 56.16 I 58 42 2987.2
INC 2.7282 Vl 50.275
APO 149.42 VZ 55.047
ET( 165.17 ELP -8.17
OIFFERIENTIAL CORR[CTIONS
TeE -.7362 TRA-1.3939 TC3 .2450 BAU .073_
RO£ -.3157 RRA -.0_09 RC5 -.0290 FAU .03651
rOE 1.1112 rRA 1.5646 FC3-1.423! B$P 7005
8CE .811_3 BRA 1.5941BC3 .2467 rSP -707
MI0-COURS£ EWECUTION ACCURACY
,%T 2125.7 SGq 383.5 ,%5 248.0
RRT .4785 RRF -.4908 RTF -.9229
2160.0 R_3 -.0432 R13 -.9_56
SG! 2133.B SG2 335.4 THA 5.06
RAP 24.74 ECC 1.5655








ST 1063.5 5R 381.5 55 I009.?
CRT .8556 CRS .9116 CST .9970
LS4 1502.O MS4 197.0 SS4 16.O
ELI 1||3.8 EL2 189.8 ALF 17.55
L4UNCH 047E DEC 22 1968 FLIGHT TIRE !_.(]O 4RRIV_.. OATE APR ?I 1969
HELIOCENTRIC CONIC OISTM_E ]04,077
RL 147.16 LAL .(30 LOL 90.22 VL _6.800 GAL 5,04 A2'L 87.34 H_ !28.24 S_IA I22.26 £CC .22105 IN(; ?.6577 Vl 30.275
RP IO8.17 LAP 2.09 LOP 218.4_ VP 36.99! GAP -|0.9_ ATP 91.65 TAL !61.61 TAP 2_9.84 RE4 9§.24 4PO !49.29 v? 35.033
RC 45.818 GL 15.83 GP 5.07 ZAL 57.17 ZAP !1.19 ITS 335.65 ZAE |63.61 £TE 351.14 ZAC 120.52 £TC 162.54 CLP -9.99
PLANETOCENTRIC ((Z_N_
C5 _O.605 VHL 4.539 8L4 27,85 RAL 26._0 RAO 6567,8 V_LJJ._J6 PTH 2.|2 _ 7,402 OP4 15,24 RAP 25.35 £CC 1.5591
LNCH 4ZMTH LNCH TII_ L-| TII,4E IN! LAT IN! LONG IN! RT A_V_ |NJ ATNTH IN! TIME PO CST TIM IN! 2 L4T IN! 2 L_G
90,00 ! 50 1 3396.3l -_'_.76 i24.15 256.53 72.68 2 46 37 2796.3 -24.91 !!6.14
90.00 0 !9 27 3690.73 -15.62 142.78 253'69 _5.08 | 20 58 3090.7 -J8.72 155.47
IOO.00 5 58 42 29_j.46 -26.85 94.87 257.78 76.35 4 48 25 2381.5 -28.47 86.44
100.00 0 53 27 3580.8! -1!.79 132.8l 251.78 62.33 I 53 8 29_W_.8 -15.40 125.88
110.00 6 9 38 23_|.65 °33._9 65.1g 2_9.2| 82.20 6 52 30 1971.7 -34.1l 56.02
JlO.OO 0 59 O 3_63.3g -6.07 !28.06 _48.]_ 56.30 ! 58 23 2963.4 -!0.46 12!.7!
C[FFERENTIAL CORRECTION_ NZO-COUR_E EXECUTION ACCURACY ORBIT 0£TERMIN_TION ACCl)RACY
TOE -.7580 TRA-!.3640 T(3 .3!08 BAU .0857 _GT 2176,9 8GR 34_3.9 S_3 274.0 ST 1099.6 SR 380.6 S5 106! .7
R_E -._0;5 RRA -.0_3 RC3 -.O!lg FAU .03943 RRT ._40_ _ -.3559 RTr -.9_/J CRT .86_2 CRS ,9212 CST .9976
FOE J.1898 FRA |.64_ F(3-! ,6566 8_P 7184 _ L_10.3 R_3 -.0508 R|3 -.9288 LSA 1563.7 NSA !89.1 554 15.9
80£ .7971 8R4 1.3645 8C3 .3|10 FSP -786 _G| 2187.0 SG2 321.4 THA 5.57 ELI lj49.5 £L2 |_0.7 ALF 17.16
LAUNCH DATE DEC 22 1968 FLIGHT TIME 122._0 ARRIVAL 04TE APR _3 1969
HELIOCENTRIC CONIC DISTANC[ 510.795
RL 147.16 L4L .O0 LOL _0.22 VL 76._08 G4L 4.79 47L 87.42 HCA I3|.44 5_44 J22.92 ECC .21548 INC 2.5807 VJ 30.775
RP IO8.21 LAP 1.93 LOP _21.69 VP 37.056 GAP -10.26 4ZP 91.7! T4L 161.77 TAP 295.21 RCA 96.68 4PO 149.16 V? 35.D70
RC 46.944 GL 16.01GP 5.62 ZAL _7.50 ZAP |5.!3 EtS 537.57 ZAE J61.85 ET£ 555.2_ 7AC 121.36 £TC 161.90 CLP -11.88
PLAN_TOC£NTR|( CONIC
C3 19.154 VHL 4.377 CLA 27.91R4L 25.89 RA0 6567.8 V_L |!.855 PTH 2.10 VHP 7.0L>O OPA 14.27 RAP 26.56 [CO J.5J52
LNCH AZHTH LN_H TIME L-| TIM_ IN! LAT IN! LONG |NJ RT 4,_C IN! A}'MTH IN! TIME PC) CST T|M IN! ? LAT IN! ? LONG
90.00 1 45 23 5588._O -22.91 !25.65 254.84 72.88 2 41 52 2788.8 -25.04 115.62
90.00 0 2_ 51 5665.51 -!6.37 141.13 252.27 66.56 I 21 55 3065.5 -19.40 133.76
1OO.OO 3 55 43 2968.65 -27.06 93.97 256.08 76.78 4 45 11 2368.7 -28.61 85.51
100.00 0 53 13 3558,89 -12.48 13_.55 250,37 62.62 I 52 31 2958,9 -16.05 124.58
110.00 6 7 18 2556.82 -33.52 64,05 257.42 82._6 6 4_ 55 |_56.8 -54.J4 54.86
110.00 0 58 7 3545._O -6.82 127.01 246.99 56.42 I 57 IO 2945.5 -11.19 17Oo64
CIFFERENTIAL COR_CTIONS M|0-COURS_ EXECUTION ACCURACY ORBIT 0£T£RMINATION ACCURACY
TOE -,7580 TRA-I.3336 TC3 ._1_ B/_d .0977 ,SGT _24.4 _ 3_.8 _3 305.J ST 1133,_ S_ 38i.5 SS !1!6.6
ROE -.2oj09 RR4 -.0527 R(5 .0!05 F4U .04272 RRT .6073 RRF" -.6_52 RTF -.9326 CRT .8829 CRS .9309 CST .99]|
r0£ 1.275! FRA 1.743(] FC3-|.9307 8SP 7355 SGe _258.l R_3 o.{_W]I RJ3 -.9336 LSA !626.| MS4 181.1 SSA 15.8
80£ ,7932 BR4 !.5346 BE3 .3817 F_P -875 S(11 L_37.J 5G2 ]O7.| THA 6.18 ELI 1!83.6 EL2 171,6 ALF 16.92
LAUNCH 047_. OEC 22 J96_ FLIGHT TIME !24.00 ARRIVAL OAT? 4PR 25 1969
HEL IOCENIRIC CONIC
RL 147.16 LAL .00
RP 108.75 LAP 1,78
RC 48.L_O5 GL 16.|2
PLANE TOC_NTRIC CONIC
C] 17.840 VHL 4._4
LNO'_ ATMTH LN_M TIN?
90.00 J 45 27
9(3.00 0 17
I00,00 3 54 52
I00.00 0 50 52
110.00 6 6 6
I_0.00 0 56 7
0IrFZRENTI4L CORRECTIONS
TOE -.7325 TRA-1.299_ TC3 .4613 BAU .1104
RO£ -.2825 RRA -.0704 RC5 .0396 FAU .04645
r_£ 1.3649 FRA 1.8465 FC3-2.2_44 8SP 7567
BeE .7850 _RA I._Wl_ BC_ .4610 FSP -979
DISTANCE 3!7.494
LCX. 90._ VL 27.007 GAL 4.59 AZI. 87.50 MCA 134.64 5NA 123.53 ECC .20649 IN( 2.4959 Vl 30.775
LOP 224.89 VP 37.116 GAP -9.59 AZP 9!.7_ TAL !6J.96 TAP _96.60 RCA 98.02 APO 149.O4 V2 35.007
GP 6.27 ZAL _7.86 ZAP 15.;8 £TS 3_8.49 ZAE I(=0.22 ETE 358.92 7K 122.27 £TC J6!.18 CLP -13.85
OLA 27.87 RAL 25.49 RAO 6_67.7 VEL 11.799 PTH 2.09 V_P 6.654 OPA 15.35 RAP 27.26 ECC 1.7936
L-! TIME IN! LAT IN! LONG IN! RT ASC IN! A2'MTH IN! TINE PO CST TIM IN! ? LAT IN! ? LONG
3366.71 -23._4 122.!7 293.29 73.50 2 41 33 2766.7 -Z5.38 114.10
3692.27 -16.67 140.44 290.72 66.77 I !8 28 3052.3 -19.67 133.05
2949.5! -27.39 9"_._ _4.44 77.44 4 44 l 2349.5 -28.80 84.12
3544.70 -12.93 110.73 248,90 6_.81 ! 49 57 2944.7 -16.47 125.75
2538.78 -33.66 62.6_ _55.66 83.67 6 48 25 1938.8 -54.17 53.45
352_,_0 -7.40 126._0 245.62 56,53 ! 54 55 2928.2 -1J.75 119.80
MIO-COUR_E EXECUTION ACCURACY ORBIT 8[TERMINATION 4CCURACY
SGT 2262.0 _ 399.6 _G3 335,6 ST 1199.9 5R 384.6 SS 1171.8
RRT .6742 RRF o._956 RTF -.9372 CRT .897t CR$ .9404 CST .9936
_ZgT.O R_3 -.0718 RJ3 -.9384 LSA JC_4.0 MSA 175.2 SSA 15.5
_i_J _78,E S_E 293.0 THA 6.91 ELI 1211.1 EL2 162.7 ALF 16.88
692
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4, 1968-69
LAUNCH CATE CEC Z_ ]968
HELIOCENTRIC CONIC
RL 147.16 LAL .00
RP 106.29 LAP 1.61
RC 49.590 GL 16.11
PLANE T_ENTR|C CON|C
C3 16.647 VHL 4.060
L_J-I ATNTH LN(H T]_
90.00 I 50 32
90.O0 0 9 29
100.00 3 56 32
10(3.00 0 46 l0
110.OO 6 6 17
1|0.GO O 52 54
FLIGHT TII4E IZ6.OO
C|STANCE 324.180
LOL 9_.22 VL 27.096 G&L 4.33 47L 87.60 H_A
LOP 228.09 VP 37.169 GAP -8.95 47P 91.78 TAL
GP 7.05 7AL 58.21 ZAP 17.37 £7S ]]9.16 ZAE
EL& 27.73 RAL








TOE -.7261 TRA-1.2674 TC3 .5]_ BAU .1214
ROE -.2767 RRA -.090_ RC3 .0767 FMJ .050_
FOE 1.4616 FRA 1.964B F(_-Z.6304 BSP 7703
BOE .7770 BR4 1.2706 Be3 .545_ FSP -109"Z
LAUNCH GATE OEC 2_ 1968
ARRIVAL DATE APR 27 1969
117.84 S_AA 124.10 ECC .20004 IN( Z.4012 VI 30.275
162.17 TAP )00.02 RCA 99.27 APO 148.92 V2 34.994
158.79 £TE 2.31 ZAC 12].04 ETC 160.37 (LP -15.92
HELIOCENTRIC CONZC
RL 147.16 LAL .(_J
RP 108.3] LAP 1.44
RC 51.091GL 15.97
PLANET(X_ENTRIC CONIC
C3 15.563 VHL 3.945
LNC_ A2'NTH LNCH TINE
90,00 1 59 53
9O.OO 23 53 2_
ZOO.GO 4 1 1
IOO.OO 0 38 58
110.OO 6 B 9
110.00 0 46 19
25.11 RAG 6567.7 VEL 11.749 PTH 2.07 VHP 6._05 CP_ 16.51 RAP _B.02 ECC 1.2740
INJ LONG INJ RT A.SC INJ ATNTH INJ TI1_ PO (ST TIM INJ 2 LAT INJ 2'LONG
119.65 251.88 74.58 2 46 1 2729.1 -2S.93 1JI.40
140.78 249.06 66.67 1 10 27 3057.9 -19.5= 13].41
90.74 2_2.86 78.36 4 45 15 2322.9 -29.05 82.19
1_0.41 247._9 62.89 | 45 9 2939.3 -16.62 1_.40
60.97 253.92 84.67 6 48 14 1916.9 -54.18 51.74
125.66 244.24 56.61 I 51 32 291B,1 -I2.II 119.25
NI0-CCURSlE EXECUTION _(CUR_CY ORBIT OETERNIN_TION ACCUR_E¢
SGT Z'297.0 $6R 418.9 $63 37_.0 ST llB4.B 5R 391.0 SS 1Z_9.1
RRT .73_ _ -.7644 RIT -.9410 CRT .9114 CRS .9498 CST .9942
SG8 2334.9 RZ3 -.0_9 R13 -.942fl LS_ 1743.5 NSA 165.I SS_ 15.3
S61 231B.2 _ 279._ THA 7._0 ELl 1238.1 £L_ 154,0 _LF | 7.01
IrL|GHT TINE I_.00 ARRIVAL GATE APR 29 1969
DISTANCE 330.848
LOt. 9O.L_Z VL 27.181GAL 4.|2 42'L 87.71H(.A 141,04 SlA_ 124.62 £CC .19412 IN( 2.2941 Vl 50.275
_31._8 VIP 37.218 G_P -8.3_ A2'P 91.78 TAL 16_.40 T_P 303.44 RC_ 1OO.43 APO 148.81 V| 34.960
GP 7.97 ZAL 58.57 Z_P 19.71ETS 339°48 ZAE 157.56 £T£ 5.66 ZA( 123.62 CTC 159.46 CLP -|8.09






TOE -.7156 TRA-I._346 TC3 .62102 _ .1316
ROE -.2737 RR_ -.1131RC3 .1244 FAU .05_17
F0E 1.5629 FR4 2.0_ FC_-3.0_ BSP 7814
• BOE ,7662 BRk 1.Z_37 B(3 .6_6 F_P -1_17
_4.77 RIcO 6_67.6 M[L 11.?02 p_4 2.06 VHP 5.972 DPA 17.75 RAP 28.63 ECC 1.2561
INJ L_ INJ RT AS( INJ A2_ATH INJ TIME PO CST TIM INJ 2 LAT |NJ _ LONG
116._ _50._7 76.09 _ _4 _ _678.6 -_6.59 t07.93
141.99 247._2 _6,31 24 54 46 3077.8 -19.Off 134.66
_._ 251._ 79.59 4 49 9 £_"288.1 -2_.33 79.64
130.66 245,84 6_.B3 1 38 1 _943.5 -16.50 123.65
58._0 ESZ.2J 85.BO 6 49 39 1890.3 -34.16 49.66
125,4_ E4Z.S5 56,64 1 46 53 2914.1 -IZ.Z6 119.0]
NIO-COI, IR_E EXECUTION ACCUR_C_ ORbiT OETEK_,,IIN_TION _CCUR_C¢
S_T 2324.4 _ 449.4 _3 412.7 ST 1203.3 5R 401.4 SS 1286.9
RRT .7_ _ -.827_ RTF -.9444 CRT .9252 CRS .9587 CST .9947
S_ Z_67.4 R_ -.I0_4 RI] -.9464 LSA 1800.1MS_ 157.0 SSA l_.l
_1 _52._ SGZ _645.7 THA 8,9O ELI |_6,0.1 EL_ 145.5 ALF 17.39
LAUNCH 0ATE DEC 22 1968
H[LIO(ENTRIC CCNIC
RL 147.16 LAL ,GO
RP 108.38 LAP 1.27
RC 52.697 GL 15.66
PLAN_TC_ENTRIC CONIC
C3 14.S74 VHL _.BIB
LNCH A_NTH LN_H TIM_
9(3.00 _ 12 42
90.00 2] 38 25
IOO.00 4 8 3_
I00.00 0 29 13
110.00 6 12 I
II0.00 0 42 13
FLIGHT TINE I_0.00 kRRIV_L 0kTE H_Y 1 1969
OIST_N_E 337.499
LOL 90.22 VL 27.256 GAL ].93 *ZL 87.83 H_4 144.23 5NA IZ5.10 ECC .|8871 INC 2._71J Vi 30.275
LOP 234,47 VP 37,261 G_P -7,72 A_P 91.76 TAL 162.65 TAP _O6.8B RC4 101.50 APO 148.71 V2 34.967
GP 9.08 ZAL 58._0 ZAP LP'Z.2_ ET$ 339,50 2kE 156.5_ £T_ 9.15 ZAC IZ4.OO ETC 158.45 CLP -20,58
GLA 27.02 RAL 24.49 RAG 6567.6 _EL 11.660 PTH 2.05 VHP 5.658 OPA 19.1] RAP 29.04 £CC 1.2398
L-I TII_ ZNJ LAT |NJ LONG INJ RT ASC INJ A_ATH INJ T[N(_ PO C$T TI_ |NJ _ LAT |NJ _ LC_/G
3217.83 -25.84 111,99 249.31 78.01 3 6 20 2617.8 -27.24 103.60
3709.11 -15.11 143.B8 _45,57 65.76 24 40 15 3109.1 -18.26 136.62
2844.42 -28.68 85.10 249.90 81.18 4 55 56 _244.4 -29.60 76.42
_557.74 -12.52 131.48 244.28 62.63 I _8 30 2957.7 -16.09 1_4.51
2458.03 -34.09 56.39 250.54 87.36 6 52 39 1858.0 -34.08 47.15
3516.91 -7.62 125.60 _41.49 56.62 I 40 50 2916.9 -12.16 119.19
0IFFERENTIAL CORR1ECTIONS
TOE -.699B TRA-I.LP00_ TC3 ,7000 BAU .1411
_[ -.2738 RR_ -.1398 RC3 ,1857 FAU .06024
F_E 1.6649 FRA 2.2505 FC3-3.5785 BSP 79O_
BOE .7515 _RA 1.2089 BC3 .7_42 FSP -1356
MI0-C_JRSE E_[CUTION ACCUR_CY ORBIT OETERtAINAT[ON 4CCURAC_
,_T 2341.3 _ 494.4 ,S_3 457.9 ST 1213.2 SR 417.0 SS 1142.7
RRT ,8_O RRT" -._O6 R'rF -.9474 CRT .9381CRS .9670 CST .9952
._ 2392.9 R_3 -.1Z44 RI_ -.9500 LSk 1851.0 NS_ 148.7 SS_ 14.8
5(,1 _379.2 $62 256.3 THA 10.30 ELI 1275.5 EL2 137.3 kLr 18.09
LAUNCH O_TE DEC 22 19_¢ FLIGHT T|HE 132.00 ARKIVAL O_TE H_Y 3 1969
H£L IC_ENTRI C CONIC
RL 147.16 LAL .00
RP 108.4_ LAP i .09
RC 54.398 GL 15.13
PLANE TCX_ENTR_ C CON|C
C3 13.667 VHL 3.697
LNCH A_4TH LNCH T[I_
9O.00 23 21 1
IO0.00 4 19.16
IOO.O0 0 16 56
110.00 6 18 13
110.00 0 34 26
O|STANCE 544.131
LOL 9O._2 VL 27.325 GAL 3.75 A2'L 87.97 PICA 147.43 SMA 125.55 ECC .18377 INC 2.0_77 Vl ]0.275
LOP 2_7._ VP 37._99 GAP -7.14 AZP 91.71 T_L 16_.gO TAP 310.33 RC_ 102.48 APO 148.62 V2 34.954
GP 10.44 ZAL 59.21ZAP _4.96 [TS 339._3 ZAE 155.63 ETE IZ.97 ZAC I24.13 ETC 157.30 CLP -22.80
0L_ 26._ RAL _4._O RA0 6567.5 VEL 11.621PTH 2.04 VHP 5.362 GPA _0.68
L-I T|ME [NJ LAT INJ LONG |NJ RT ASC |NJ A2'NTH ]NJ TIM[ _ CST T|M
3148.16 -_6.74 107.0_ 248.09 B0.31 3 21 J _548._
3750.46 -13_94 146.36 _43.85 65.10 24 Z3 32 3150.5
2791.27 -29.17 81.23 _48.49 83.16 fl 5 47 2191.3
3382.60 -11.74 132.91 _42.74 6_.31 | 16 38 2982.6
2418.97 -34.17 53.35 E48.Bg 89.16 6 58 34 1819.0
3527.67 -7.42 126.17 240.15 56.54 1 33 14 2927.7
0IFFERENTIAL CORRECTICNS
TOE -.6763 TR_-1.1642 TC3 .7832 B_U .1511
ROE -.2771 RR_ -.1719 RC3 .2637 rAU .06591
F0E 1.761_ FRA 2.4193 FC3-4.1753 BSP _O09
BOE .7308 _RA l .J 7_q 0C3 .8_70 FSP -1514
RAP 29,22 ECC 1.2249








ST 1209,9 SR 438.6 SS 1392.7
CRT .949_ CRS .9744 CST .9957
LSk 1891.0 NS_ 140.? SSA 14.5
ELI 1280,4 EL_ 1_9.6 ALF 19.Z0
NI0-COURSE EXECUTION ACGURAC¢
,%T 2343.1 SGR 558.0 .%3 507.5
RRT .6892 RRF -.9"Z_4 RTF" -.9fi03
Sr_ 2408.6 R_3 -.1478 RI3 -.9338
•?,61 _39fl.7 5(,2 249.7 THA I_.09
693
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69
LAUNCH CATE 0EC Z2 196_ FLIGHT TIE 134.00 ARRIVAL DATE MAY 5 1969
HELIOCENTRIC CONIC
RL 147.16 LAL .00
RP 108.45 LAP .91
RC 56.186 GL 14.32
PLANETOCENTRIC CONIC
C3 12.833 VHL 3.58_
LNCH A?MTH LNCH TII_
90.00 2 =7 31
90.00 23 I 29
100.0D 4 33 30
100.00 0 2 6
110.00 6 27 21
110.00 0 24 45
0IFFERENTIAL CCRRECTIONS
TOE -.6473 TRA-1.1289 TC3 ,856| BAU .1600
ROE -._842 RRA -.2121 Re3 .3700 FAU .07198
FOE 1.8466 FRA 2.6119 FC3-4.8558 $SP _050
BOE .7069 f3RA 1.1486 BC3 ,9326 FSP -16_4
0ISTANCE 350.742
LOL 90.22 VL 27.387 GAL 3.59 AZL 88.14 HCA 150.62 &WA 125.95 ECE .17928 INC |.8570 v| 30.275
LOP 240.85 VP 37.332 GAP -6.57 AZP 91.62 TAL |63.16 TAP 313.77 REA 103.37 4PO |48.53 V2 34.94_
GP 12.13 ZAL 59.48 ZAP 27.94 ETS 338.70 ZAE 154.84 ETE 17.34 ZAC 123.94 ErE 156.0! CLP -15.36
CL4 25.48 RAL 24.23 RAO 6567.5 VEL 11.585 PTH 2.03 VHP 5.088 OPA 22.47 RAP 29.11ECC J.21lZ
L-I TIl,_ |NJ LAT [NJ LOh_ [NJ RT ASC INJ 4ZNTH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG
)069.43 -27,51 101.46 246,89 83.03 3 38 40 2469.4 -28.19 92,86
3801.92 -12.44 149.40 242.2J 64.36 24 4 51 3201.9 -15.80 142.32
2727.70 -29.59 76.55 247.12 85.59 5 18 58 2127.7 -29.89 67.76
3618,88 -10.58 134.99 241.25 61.88 1 2 25 30Ifl.9 -14.26 128.13
2371.52 -34.16 49.64 2A7._7 91.35 7 6 52 1771.5 -33.59 40.44
3547.83 -6.66 127._4 238.88 56.39 I 23 53 2947.8 -11.03 IL:_1.87
NI0-COURS[ EXECUTION ACCURACY ORBIT OETERNIN4TION 4CCURACY
_T 2334,2 _ 646.6 _3 561.5 ST J196.7 SR 468.4 SS 1435.4
RRT .9175 f_ -.9527 RTf -.9523 CRT .9605 ORS .9807 CST .9962
E422,11_3 -.|731RI_ -.9573 LSA 1922.1 MS4 131.0 554 14.2
S_I 1409,2 _ 249.2 THA 14.42 ELl 1279.3 EL2 1Z2.O ALF 20.80
LAUNCH OATE 0EC 22 1968 FLIGHT TIE 1_6.D0 ARRIVAL OATE MAY 7 |969
HELI(XENTRIC CONIC
RL 147.16 LAL .00
RP J08.49 LAP .73
RC 58.051 GL 13.12
PLA_TOCENTRIC CONIC
C3 |2.06| VHL 3.473
LNCH AZMTH LNCH TIN?
9O.0O 3 10 3
90.00 22 39 42
100.00 4 51 46
1OO200 23 40 40
llO.OO 6 39 58
llO.O0 O 12 53
OIFFER1ENTIAL CORR[CTIGNS
TO£ -.6081 TRA-I.0903 T¢3 .9277 BAU .1707
RO£ -.2948 RgRA -.2632 RC3 ._$O93 FAU .07850
FOE 1.9038 FRA 2.8230 FC3-5.6_50 flSP 8132
BOE .6758 BRA 1.12i6 Be3 1.0584 r.f_ -1870
126o32 ECC .17522 IN? 1.6489 VJ 30.Z75
317.21 RCA 104.19 4PO 148.46 V2 34.929
_.47 ZAC 123.37 ETC 154.56 CLP -28.09
OISTAN(£ 357.333
LOL 90.22 VL 27.443 GAL 3.44 AZL 88.35 _ i53.80 S_A
LOP 244.03 VP 37._ GAP -6.0_ AZP 91.48 TAL 163.41 TAP
GP 14.24 7AL 59,69 ZAP 31.23 £TS 337,89 7AE 154.05 ETE
OLI 24.22 RAL 24.32 RAO 6567.5 V_L 11._5_ PTH _,0_ VHP 4.839 OPA 24,59 RAP 28.65 EC( 1.1985
L-I TINE INJ L_T INJ LON_ INJ RT ASC INJ A_4TH INJ TII,_ PO CST TIN INJ 2 LAT INJ Z LONG
2979,9[3 -28.09 94.97 _45.r_ 86.23 3 59 43 2379.9 -28.31 86.31
3865.03 -10.56 |53.07 _40.69 63.57 23 44 7 3265.0 -14.02 146.11
2651.95 -29.86 T0.93 _43.77 88.53 5 35 58 2051.9 -29.74 6_.13
3668.2"2 -8.96 137.78 219.85 61.37 24 41 48 30_1.2 -12,74 131 .DO
231_,43 -33,97 45.11 E4_._6 94,03 7 18 32 1713.4 -33.04 36.00
3579.49 -5.46 128.91 _3?.71 56.20 I 12 32 2979.5 -9.87 1_2.58
NIO-COURSI_ £XECUTICN A(CLMACY ORBIT DETERNINATION ACCURACY
.%T _104,8 SGR 767.1 S_3 618.6 ST 1164.9 SR 307.1 55 1461.8
ART .9361 RRF -.9730 RTr -.954_ CRT .9696 (RS .9858 CST .9967
S_ 24_9.1 _3 -.1945 RI3 -.9613 L54 193_.9 MSA 120.8 S54 14.0
_,1 241_.4 5_2 257,4 THA 17.51 £L1 1265.3 EL2 J14.3 ALF 23.08
LAUNCH OATE OEC 22 1968 FLIGHT TIN? 138.00 ARRIVAL 0ATE MAY 9 1969
HELIOCENTRIC CONIC 01STANCE 363.904
RL 147.16 LAL .00 LOL 90.2_ VL 27.494 GAL 3.31 AZL 88.61HC4
RP 108.53 LAP .54 LOP 247.21 VP 37._8 GAP -5,49 AZP 91.28 TAL
RE 59.985 GL 11.38 GP 16.94 ZAL 59.84 ZAP 34.91E_S 336,80 ZA[
PLAN[TO_ENTRIC CONIC
C3 11.345 VHL 3.368 OLA 22.47 RAL 24.64 R40 6567,4 V_L 1|,52| PTH
LNCH AZMTH LNCH TIME L-I ?I_ INJ LAT INJ LONG
90.00 3 37 7 2876.27 -28.32 87.40
90.00 22 15 13 3943.06 -8.16 157.55
lOO.O0 5 14 55 2560.92 -29.83 64.17
100.00 _3 ZI3 6 3733.65 -6.83 141.44
llO.flfl 6 57 4 2241.35 -33.49 39.54
ltO.O0 23 34 26 3625.98 -3.70 131.35
DIFFERENTIAL CCRRECTIONS
TOE -.559(] TRA-I.050_ TO3 .9874 _AU .1833
ROE -.3084 RRA -.3307 RC3 .69-74 FAU .08510
FO£ t.919_l FRA 3.0517 FC3-6.4941BSP 8215
BOE .6384 8Rl l,lOll BC3 I._89 FSP -L_063
156.9t ;.94A 1_6.66 ECC .1715_ IN( 1.3878 Vi 30.Z75
163.65 TAP 320.64 RCA 104.92 _PO 148.39 V2 34.917
153.08 ETE 28.61ZAC 122.31 £TC 152.91CLP -30.99
2.01 VHP 4.61_fl 0PA 27.17 RAP 27.72 ECC 1,1867
INJ RT ASC INJ AZNTH INJ TIN_ PO CST TIN INJ 2 LAT INJ _ LONG
_44.46 90.02 4 _5 3 _276.3 -28,01 78.7_
239.3§ 62.79 _3 20 56 3343.1 -11.74 )30.70
244.43 92.09 5 57 36 1960.9 -29.22 55.42
238.64 60.83 24 22 19 3133.6 -10.61 134.76
_44.07 97.29 7 34 25 1641.4 -32.12 30.58
216.70 55.99 24 54 52 3026.0 -8.14 125.07
NIO-COUR_ EIECUTION ACCURACY ORelT 0ETERNINATION ACCURACY
,S_T _4,9 SGR 9_.9 .f_,3 676.3 ST 1114.0 SR 555.6 SS 1463.2
ART .94_-_ Z_6 RTF -.9_4 CRT .977_ CRS .9897 CST .9974
,S_ 2439.5 R23 -,_077 RI3 -.9658 LSA 1917.9 HSA 108.8 SSA i4.1
•%1 2423.6 S_Z 277.5 THA 21.66 ELI 1240.4 EL2 105.3 4LF 26.19
LA_CH 0ATE 0EC 22 1968 FLIGHT TIME 140.D0 ARIRIVAL OATE MAY 11 1969
HELIOCENTRIC CONIC
RL 147.16 LAL .00
RP 108.57 LAP .36
RC 61,981 GL 8.86
PLAN_TC_NTRIC CONIC
C3 10.685 VHL 3.L769
LNEH AZMTH LN_M TIME L-I TIME TNJ LIT
90.00 4 lO 20 2752.71 -27.98
90,00 _t 47 9 4042,03 -5.04
10(3.00 5 44 27 _449.18 -29.26
100.00 22 55 43 381w0.79 -3.91
IlO.OO 7 i_ 7 2149.89 -32.48
llO.OO 23 36 32 3692.84 -i.15
OIFFERf.NTIAL CC_R_CTIONS
TOE -.49_ TRA-I.0095 TC3 1.01:_66 BAU .L:_30_
ROE -.3225 RRA -,4233 RC3 ,9540 FAU .09106
FOE 1.8399 FRA 3.2891 FC3-7.3777 8SP 8326
80E .5946 8RA 1.0947 Be3 1.4014 FSP -_42
0ISTANEE 3?0.452
LCt. 90.22 VL 27.339 G_L 3.19 AZL. 85.95 M_* 160.17 ,9_4A 126,_6 ECC .16832 IN? 1.0482 VI 30.275
LOP 250.39 VP 37.410 GAP -4.97 A2_ g0.99 TAL 163.88 TAP 324,05 RCA 105.59 APO 148.33 V2 34.906
GP 20.47 ?AL 59.93 ZIP 39.10 ETS 335.39 ZAE 151.62 ETE 35.93 7AC 11=0.59 ETC 151.05 CLP -34.O7
0LA 19.99 RAL 25.29 RAO 6567,4 VlEL 11.4_2 PTH 2.00 VHP 4.443 0PA _0,42 RAP 26.15 ECC 1.1759
INJ LONG INJ RT AS_ INJ AZNTH INJ TIN? PO CST TIM INJ 2 LAT INJ 2 LONC
78._fl 243._5 94.53 4 56 12 2152.7 -27.06 69.84
163.15 _38.33 6_.10 _ 54 31 3442,0 -8.74 136.42
53,91 _43.11 96.40 6 2_ 17 1849.2 -28.07 47.31
146._7 237.71 _.34 23 59 23 32_O.8 -7.83 139.67
32.60 242.52 101.28 7 55 57 1549.9 -}0.59 23.89
134.84 235._ _,_3 24 21_ 5 3092.8 -5,62 128.61
MID-COURSE E_ECUTICW ACCURACY ORBIT OETERIAINATION ACCURACY
S6T _182.3 SGR 1154.0 S(,_ 729.6 ST 1042.2 SR 613.| SS 1426.6
RRT .9_30 _ -._Y'd_ R13r -,95_ CRT .9845 CR5 .9926 CST .9983
2468.7 R23 -._076 RI3 -,9714 LSA 1867.7 USA 93.5 SSA 14.7
._1 2449.0 S,G_ 311.6 THA _7.22 ELI 1205.6 EL2 95.0 ALF _.28
694
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_
LAUNCH CATE D£( 22 1968
HEL[OCENTRIC C(_IC
RL 147o16 LAL .00
RP 108.60 LAP ,17
RC 64.032 GL 5.08
PLANE T(XENTR ] C C(_IC
C3 10.104 VHL 3,179
LNCH 4_'MTH LNCH T]P4_
9O.O0 4 52 32
90.00 Zl 13 52
]00.00 6 23 3
IL'_.O0 22 26 1
110.00 7 51 ]8
llO.O0 23 13 56
0IFFEENTIAL CCRREC T IONS
TDE -.4263 TRA -.9648 TC3 1 .0478 8AU .2267
ROE -.3290 RRA -.5532 RC3 I .3109 FAU .09547
FOE 1.6311 FRA 3.4976 FC3-B.IBO5 BSP 81532
BOE .5385 8RA 1.1121 Be3 1.6782 FSP -2394
LAUNO4 0ATE DEC 22 1968
rLIG_ TINE 142.00 ARRIVAL C_T£ MAY 13 1969
01ST4NCE 376,978
LOL 90,22 VL 27.579 GAL 3.09 AZL 89.41HCA 163.35 5MA 127,23 £CC .16543 INC ,5853 VI ]0,275
L(_° 253.57 VP 37,429 GAP -4.47 AZP 90.56 TAL 164.09 TAP 327.44 RCA 106.18 APO 148.27 V2 34.894
GP 25.17 ZAL 59.98 ZAP 43.97 ETS 333.66 ZA£ 149.17 ETE 44.37 ZAC 117.98 ETC 148.96 CLP -]7.33
0LA 16.36 RAL 26.41 RA0 6567.4 VEL IJ.467 PTH 1.99 VHP 4.330 0PA 34.64 RAP 2].68 £CC 1.166]
L-[ TINE INJ LAT INJ LONG INJ RT A,_ INJ AZMTH INJ TIldE PO CST TIH INJ 2 LAT INJ 2 LONG
2599,02 -26.66 67.33 242.14 99.91 5 35 51 1999.0 -25.02 59.05
4173.13 -.83 170.48 237.87 61.69 22 23 25 3573.1 -4,61 163.84
2307.08 -27,74 45.63 241.91 101.60 7 I 31 1707.1 -25,86 37.3]
3940.31 .13 152.83 237.34 60.11 23 31 42 3340.3 -3.85 146.30
2029.93 -30.54 23.79 241.12 106.16 B 25 28 1429.9 -28.03 15.50
3790.22 2.58 139.92 233.81 53.90 24 17 6 3190.2 -I.92 133.7_
NI0-CCUR,_E K_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
SGT _78.2 S_ 1458.J SG3 767.3 ST 941.5 SR 670.4 SS 1325.5
RRT .9531RI_ °.9967 RTF -.9554 CRT .9912 CRS .9943 CST .9994
2538.7 R2_ -.1895 RI3 -.9786 LSA 1757.0 NSA 73.9 SSA 16.7
5G1 2513.5 _;2 357.1 THA 34.63 ELI 1153.5 EL2 72.4 ALF ]5.37
FLI_T TINE 144.00 ARRIVAL DATE HAY 15 1969
HELIOCENTRIC CONIC
RL 147.16 LAL .O0
RP 108.64 LAP -.02
RC 66.131 GL -.77
PLANETOCENTRIC CONIC
C3 9.686 VHL 3.112 OLA
LNE..H AZNTH LNCH TIME L-J TIME INJ LAT
90.00 5 49 4 2396.76 -23.53
9(].00 20 32 9 4358.65 5.14
IOO.OO 7 15 47 2117.05 -24.45
100.00 21 48 7 4113.59 3.g8
II0.00 8 _ 15 1865.28 -L_6.87
110.OO 22 44 9 3938.12 6.17
OIFFERENTIAL CCRRECTION$
TOE -.3916 TRA -.9_82 TC3 .81_ BAU .2425
ROE -.3361 RRA -.7721RC3 1.6857 FAU .0__12
FO£ 1.3552 FRA 3.7487 FC3-8.0544 6,.._P 7915
B0£ .5160 8RA 1.2_3 BC3 1.8724 F._ ° -21_
DISTANCE 383.486
LOL gO.22 VL 27.614 GAL 3.00 AZL 90.09 HCA 166.52 SMut 127.46 £CC .16289 IN(: .0854 Vl 3_.275
L(_P 256.74 VP 37.445 GAP -3._ AZP 89.92 T/d. 164.27 TAP 3]0.79 RCA 106.70 APO 148._3 V2 34.883
6P 31.61 ZAL 60.14 ZAP 49.79 ETS 331.62 ZAIE 144.95 ETE 53.46 ZAC 114.14 ETC 146.68 CLP -40.71
10.78 RAL 28.26 RAO 6367.3 VEL 11.449 P'rH 1.99 vHP 4.326 OPA 40.28 RAP 19.77 ECC 1.1594
INJ _ INJ RT A_ INJ A214TH INJ TINE PO CST TIN INJ 2 LAT ]NJ 2 LONG
33.36 _4|.49 I06,L:_'Z 6 29 O 1796.B -21.08 45.55
180.83 238,56 62.11 El 44 48 3758.6 1.37 174.20
3_.48 241.19 107.76 7 51 4 1517.0 -21.79 24.70
162.37 2_.10 60.66 22 36 40 3513.6 2.02 155.8_
12.40 2dO,L_d 111.98 9 7 20 1265.3 -23.64 4.72
147,71 2_.75 56.69 23 49 47 3338.1 3.74 141.44
NID-CCUR_ [XECUTION ACCURACY O2BIT DETERNINATION ACCURACY
,_T 2017.2 SroR 1891.4 S_3 776.2 ST 903.4 SR 756.5 SS 1221.9
RRT .9A43 RRF -._86 RTF -.9429 CRT .9991 CRS .9960 CST ,9981
S_ 2763.2 R_3 -.178_ R13 -.9826 LSA 1696.2 _SA 62.9 SSA 1_.6
5G1 2726.7 _2 459.6 THA 43.05 EL1 1178.1 £L2 24.8 ALF ]9.94
L_UNCH DATE 0£C Z2 1968
H[LI_NTRIC CONIC
RL 147.16 LAL .OO
RP IO8.67 LAP -.21
RC 68.274 GL -I0.36
PLAN_TO(ENTRIC CONIC
C3 9.745 VHL 3.122
LNCH A_HTH LNCH Tiff.
90.00 7 II 19
90,00 19 34 15
100.00 8 3] 27
1OO.OO 20 54 49
]I0.00 9 43 29
110.00 22 1 16
CIFFER_NTIAL CORRECTIONS
T0£ -.2775 TRA -.9027 TC3 .8100 BAU .3119
ROE -._395 RRA-I,O612 RC3 2.2530 FAU .08436
r0E .6661 FRA 3.5941 FC3-7.4938 BSP 9582
BO£ .3666 8RA 1.3932 8C3 2.3942 FSP -2163
LAUNCH 0ATE Die 22 J_'_8
HELIC_ENTRIC CONIC
FLIGHT TIME 146.00 ARRIVAL OATE
OlSTANCE 389.961
LOL 90.22 VL 27.645 GAL 2.92 AZL 91.16 HCA 169.69 $_4A 127.68 ECC .16068 INC 1.1645 Vt ]0.275
LOP 259.91 VP 37.458 GAP -3.51 AZP 88.85 TAL 164.43 TAP 334.12 RCA 107.16 APO 148.19 v2 34.87]
GP 40.61 ZAL 60,98 ZAP 56.96 ETS 329.59 ZAE 137.86 £TE 62,30 ZAC 10_.50 £TC 144.37 CLP -44.09
CLA 1.68 RAL 31.32 RAD 6567.4 VEL 11.451PTH 1.99 VHP 4.]410PA 47.95 RAP 13,18 £CC 1.1604
L-I TIM[ |NJ LAT INJ LONG INJ RT ASC JNJ AZNTH INJ TII_ FO CST TIH INJ 2 LAT INJ 2 LONG
2108.96 -16.87 34.90 242.45 113.08 7 46 28 1509.0 -1],60 27.75
4648.84 13.99 197.57 241.98 65.13 20 51 44 4048.8 10.52 19(3.61
1844.07 -17._ 15.05 242.08 114.50 9 4 11 1244.1 -14.23 7.96
4388.97 14.79 178.07 241.58 63.72 22 7 58 3189.0 11.14 171.18
1624.85 -19.85 357.27 240.94 I18.42 10 10 34 1024.8 -15.90 350.38
41_10.96 16.92 161.09 240.40 59.84 23 10 57 3581.0 J2.78 154.42
MI0-COUR,_E EXECUTION _CCURACV ORBIT DETERN|NATTON ACCURAC_
5_T 1806.2 _ 2443.1 S_3 706.9 ST 711.9 SR 732.7 SS 914.6
RRT .94_8 _ -.9993 RTF -.9425 CRT .9878 CRS .9958 CST .9696
3038.3 R_3 -.1196 RI3 -.9923 LSA 1364.1HSA 138.4 SS4 7.1
._,1 2999.2 SG2 486.1 THA 54.00 ELI 1018.5 EL2 79.9 ALF 45.8]
FLI_T TINE 148.O0
NAY 17 1969
ARRIVAL CATE HAY 19 1969
0I STANCE 396. AO9
ECC 1.1933
LNCH A2'NTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TII4_ PO CST TIM INJ 2 LAT JNJ _ LONG
90.00 9 32 9 |654._ -3.21 8.32 249.47 118.15 9 59 43 1054.4 .58 1._9
90.00 ;7 55 18 5179.48 25.84 231.82 253.63 78.(30 19 21 37 4579.5 23.93 22].67
lOO.OO 10 46 16 1415.23 -4.16 350.42 248.95 119.63 I1 9 51 815,2 -.18 343.88
1OO.OO 19 23 51 4893.87 26.89 210.34 253.36 76.43 20 43 25 4293.9 24.76 202.]9
110.(30 11 38 18 1252.25 -6.60 3_.34 247.44 123.62 !1 59 10 652.2 -2,14 ]30.30
II0.00 20 48 18 4629.62 29.66 189.39 252.48 72.17 22 5 28 4029.6 26,94 181.46
OIFF£RENTIAL CORRECTIONS MID-COURSE E_ECUTION ACCURACY ORBIT OETERMINATION ACCURAC_
S6T 1612.1 .SGR 3150.4 SC,3 532.7 ST 576.7 SR 814.3 SS 735.8
RRT .93_0 _ -.9999 RTF -.9324 CRT .7893 CR$ .9985 CST .7549
35_8.9 1_3 -.0743 R13 -.9971 LSA 1193.1NSA 337.0 SSA 2.0
5(;! 3300.2 _2 5_.3 THA 63.85 ELI 950.6 £L2 303.3 ALF 57.02
RL 147.16 LAL .O0 LC¢ 90.22 VL 27.672 GAL 2.86 A2'L 93.18 I,ICA 172.86 ,SN_ 127.86 ECC .15879 INC 3.1817 Vl 30.275
RP 108.70 LAP -.40 L_P 263.09 VP 37.468 GAP -3.05 A2'P _6.84 TAL 164.54 TAP 337.40 RCA 107.56 AP_ 148.16 V2 34.869
RE 70.456 GL -26.60 GP 53.33 ZAL 64.30 ZAP 65.88 ETS 327.17 ZA4£ 126.50 ETE 69.54 7AC IOO.47 ETC 142.32 CLP -46.8_
PLANETOCENTRIC CONIC
C3 11.747 VHL 3.427 OLA -13,72 RAL 36.56 RAO 6567.4 VIEL 11.5_ PTH 2.01 VHP 5.._05 0PA 58.20 RAP .50
TOE -._1389 ?RA -.8_7 TC3 .5423 BAU .3780
ROE .0048 RRA-I.5746 RC3 2.3448 F_U .0612B
FDE -.0616 FRA 3.0981 FC3-4.5163 BSP 10977
80£ .2090 _RA 1.8081 8C3 2.4067 FSP -1635
695
JPL TM 33-99 EARTH'VEN.US TRAJECTORIES {VOL. 4. 1968-69_
LAUNCH CAT[ C£C 22 ]968 FLZ(_4T TIM] ]50.00 ARRIVAL CATE HAY Z! 1969
HCL|CI_ENTRI( CONIC 01STANCr 402.910
RL ]47.16 LAL .0(3 LOL 90.22 VL 27,695 GAL 2.62 4ZL 98.36 P_CA ]75.99 .T_4A ]28.02 £CC .15721 INC 8.3552 VJ _3.275
RP i08.73 LAP -.59 LOP 266.25 VP 37.476 GAP -2.61 4ZP 81.66 TAL ]64.59 TAP 340.59 RCA 107.R9 APO 148.14 V2 34.953
RE 72.672 GL -5(3.99 GP 71.04 ZAL 73.53 ZAP 76.5(] ET$ ]2}.49 ZAI[ ]09.23 trT[ 72.02 ZAC 89.84 ETC ]39.39 CLP -44.05
PLAN[ TO_fNTRJ C CONIC
(_ 26.760 VHL 5.]7_ CLA -_.B2 RAL 45._3 RA0 _NI.| V[L 12.171 PTH 2.|8 VHP go014 0PA 69.70 RAP ]28.]6 ECC 1.4404
LNO4 4ZNTH LNCH TINE L-! TIN[ INJ L4T INJ LOW_ INJ RT A_W_ INJ AZt, ITH |NJ TINE PO CST TIM INJ 2 LAT INJ Z LONG
65.42 1] 24 Z 1516,B4 L_.78 12.95 21_1._ 119.74 11 49 19 916.9 26.56 5.60
114.58 17 14 54 5697._0 L_.BO 267.53 21_1.39 119.73 18 49 52 5097.8 26.57 260.19
65.42 11 24 2 15J6.84 12.78 IZ.95 _!.39 119.74 11 49 19 9t6.8 26.56 5.60
114.58 17 14 54 5697.80 22.80 267.33 281.39 119.73 IB 49 52 5097.8 26.57 260.19
65.42 11 14 2 1516.84 L_Z.7B 12._'S _JJl._ 119.74 11 49 19 916.8 26.56 5.60
114.59 17 14 54 5_J7.80 _'Z._IO 267._3 _1._3 119.73 18 49 52 _097.8 26.5? 260.19
DIFFERIENTI4L CO_CT|ONS Nf0-_l.l_JE Ir_CUT|ON ACCURACY OR_ZT 0[TE_4rNATION ACCURACY
T0[ -.2244 TRA-I._7 TC_ .1857 BAU ._H)37 S_T |_|3.0 _ 3_L4.4 ._3 _64.2 ST _08.9 5R IZBT.7 SS 704.1
Ro_ .63_0 _A-Z._i_ R(_ J._4s r_u .02_s _r ._252 mr ,._ Rrr -.9_07 c_r .4_59 ors ._97 cs7 .4s_z
r0r -.4_O1 FRA 2.0874 FC3 -.8235 8_ ° J_JO _ 4l_.l J_3 -.0_41 R|_ -._4 LSA 1488.9 NSA 442.7 $SA .6
BO_ .6716 BR_ 2.BI_ B(3 1.1006 IrsP -8_ _| 408_,1 _ 5._1_.6 TMA 1_.57 ELJ 1312.2 EL2 441.9 _LI r 78.2]
LAU_ 0ArE 0£C 22 1968 FLI_,4T TINE |SZ,00 ARRIVAL D_T£ NA_ 23 1969
PI_L|OCENTRIC CCIq_C DISTMII_Lr_._J_2_
RL 147.16 LkL .00 LOL 90.LP'Z VL _1.?|5 GAL 2,_14 A2L J_3.gO HCA |79._0 MA 128,1§ [CC .15619 IN(4_.9062 Vi 30.275
RP 109.76 LAP -.T? LOP Z_J.42 _ 37.4_2 GAP -_._4 4_ 46.10 TAL |_4.3_ TAP]4_._} RCA 108.]4 APO 148.16 v2 34.844
_C 74.919 GL -6! .47 GP 70.S_ Z_W. _.1_ Z_P B_._O (TS IBB._7 ZAE 73.15 ErE _.97 ZAC 7B.45 (TC 9.43 CLP BO.20
PL_N_T(_NTRIC O_N_(
C_ 477,39_ _ _1.849 OLA -51.|| R_. 41.16t_0 _P'_.3 _EL 24o4_ P?H _,_ VI,_.O_ 0PA 64._| RAP 231.87 £(C _.8567
LN(.H A2'NTH LN_ T|I_ L-Z T|NE _NJ &./iT _NJ t.OWG INJ _ A_I,C INJ AZI_4TH INJ 7_1_ PC) CST TIM INJ 2 LAT INJ 2 L(_WG
45.49 9 45 45 _'_4,54 2,16 1_.,d| _1(_,4J 14J,0_ I0 _3 49 |1_4,5 8._7 57.76
134.51 18 19 14 743.27 2.17 _(_3.3_ _I0_.43 141.08 18 30 47 J43.3 8.38 29_.70
45,49 9 45 4_ _="Z94._4 2.J_ _.A| _0_.4J |41,08 10 23 49 J684.5 8.37 57.76
J34.51 18 IB 24 743.27 Z.J7 3_._ 30_.43 14].08 18 30 47 143.3 6.38 295.70
45.49 9 45 4_ L_'Z$-4.54 _.16 62.41 _0_.4l Jdl.0P 10 2_ 49 1_4.5 8.37 51.76
134.51 JB 19 24 743.27 2.17 _00._I_ _0_.43 141.08 18 30 47 143.3 8.3B 295.70
0IFFERI[NTIAL CCI_I[(TIOI_ MIO-O3UI_ [_(UT_ON A((URA(Y OI_IT O_TERN_I_T|ON ACCURAC_
TO_E 4.3626 TRA-3.04_4 T_3 -.1141 B_MJ 1._73 _I_T |78_,_ _ 37_5.7 _3 74.4 ST 1_6._ _ 1395.5 55 _94.6
rOE-l.OIT8 _RA 1.gT_E Ir(_ .0_3_ B_'P 1_3_6 _ 41_,5 Jl_ -.0057 R13 1.0000 LSA IH/.| NSA 488.0 $SA .3
80E 5.5794 _RA 8._I _(3 .251_ r_P -_2 5_J 410_._ _ 711.4 THA 113.78 EL] 1780.3 £L2 481.8 _LF 130.17
LAUNCH 0_TE DEC 22 1969 FLIGHT TIM_ 154.00 ARR|V_L CATE MAY 25 1969
HELIOCENTRIC CONIC 0IST4N_E 415.878
RL 147.16 LAL .DO LOt- 90.22 VL 27.731 GAL _,7] AZL 6_.2] H(A
RP tOB.TB LAP -.95 LOP 272.59 VP 37.486 G4P -1,67 AZP 111.77 TAL
RC 77,194 GL 65.12 GP -B3.17 ZAL 82.82 ZAP 84.05 ITS 89.22 Z4£
PLAN[TC_ENTRIC CONIC
C3 128.478 VHL 11.3_5 0LA 6|.9_ RAL 3_8.61 RA0 6570,4 VEL J5._05 PTH
LNCH AZMTH LN4_H TIN[ L-| TINE |NJ LAT |NJ LONG IN] RT AS_C IN]
182.55 5M4 128.26 ECC .15456 INC21.7895 V! 30,175
164.89 TAP 347.45 RCA 108.44 APO ]48.09 V2 34.835
9_.54 _TE _41.54 _AC 1]0._ ETC 275.79 CLP -_9.3|
_.80 VHP 1],98! "OPA -59,66 RAP 90.43 ECC 3.]]44








ST 4301,9 5R 753.9 SS ]739.]
CRT -.9581CR5 -.9631 CST .999_
LSA 4696.2 MSA Z13.4 S5_ .5
ELl 4362.3 EL2 212.8 _LF 170.45
38,28 16 IP J6 4B22.43 -13.24 235.43 231.43 2B.B8 17 3_ 38
147.72 2 7 3 3133.67 ol3.22 95,85 231.41 28.88 2 59 17
32.28 16 18 16 4822.43 -13.24 235,43 231.43 2B.BB 17 _8 38
147.72 2 7 3 3133.67 -13.22 95.85 231.41 28.88 2 59 17
32.28 16 18 16 4822.43 -13.24 235,43 231,43 28.88 17 38 38
147.72 2 7 3 3133.67 -13.22 95.85 2_1.41 28.88 2 59 17
DIFFERENTIAL CORRECTIONS M|D-(OUR._ [)_CUTION kCCURACY
TOE-8.4970 TRA .75|1 TC3 -.0553 BAU .1007 SGT 4372._ _ 1110.7 $63 149.1
RO£ 1.4027 RRA -.7941 RC3 -.0194 FAU-.O0|?! RRT -.7679 _ ,_035 RTF" -.9983
F0E 3.3144 FRA -._53 FC3 .0115 BSP 13703 ,T_ 4511.1R23 -.02_ R13 .9996
80E P.6120 _A 1.0931 BC3 .0586 rSP -478 ..%1 4456.8 _2 697.9 TH_ 168.68
LAUNCH DAT[ OEC 22 1968 FLI(,_T TIN£ 156.00 AREIV4L [_ATE M_Y 27 1969
H_LIOCENTR|C CONIC 0ISTM_E 422.173
RL 147.16 LAL .00 LCL 90.22"VL 27.744 GAL 2.71 A2'L 78.48
RP 108.81 LAP -1,13 LOP 275.75 VP 3?.489 GAP -1,27 A2'P 101,46 T/_.
RC 79.493 GL 58.22 GP -65.42 2AL 77.41 ZAP 80.57 ET$ 27,37 ZA£
PLAN_TOCENTRIC CON|C
C3 42.365 VHL 6.509 0LA 60.16 R_L 344.08 RA0 6_68,6 V_L 12.796 PTH
185.65 5NA 129.35 ECC .15382 INC11.5169 V] _O.275
164,78 TAP 3_0.43 RC4 108.61APO 14_.09 V2 34.927
113.16 ETE 283.72 ZAC 116.52 ErE 211.60 CLP -66.B|
LN(J_ A2_TH LNCH TI_ L-| TINE |NJ L_T IN]
34.42 17 25 ]5 45_?.83 -27.?0 224.B_ 2_.56 34.20 IB 41 13
145.58 3 3 L_J 2887.92 -27,69 87.87 2_6._S 34.19 3 _1 37
34.42 17 25 15 4_57.83 -27.?0 2_24.98 23_.56 34.20 18_I 13
145.58 3 3 L>9 2887.92 -27.69 B7.87 2_.55 34.19 3 51 37
34.42 17 25 15 4557.83 -27.70 L_Z4._ 2_.fl6 34.20 18 41 13
145.58 3 3 29 2B87.92 -27.69 87.87 2_6.55 34.19 3 51 37
OIFFERI[NTIAL CCRIR_CTfON5 MID-_SlE E_ECUTION ACCURACY
TOE -.5999 TRA -,3287 TC3 .01_2 BAU .3371 .,q_T 785,7 sGq 4178.7 $63 434.3
ROE 4.6648 R_A .0016 RC3 -.5951 FAU .0_849 RRT -.6_0 RRF .9992 R1T -.6B90
r0g 5.5869 FRA .1033 FC3 -.7865 Bt,P 1_401 St_ 4252.0 R23 .0151RI3 .9996
BOE 4.7032 8R4 .3287 Be3 .5952 FSP o1432 ,%i 4211.9 562 582.2 THA 97.27
2,33 VHP 5.921 OPA -49.84 R_P 61.17 ECC 1.6972








ST 556.2 SR 4106.4 SS 2516.0
CRT -.9496 CRS -.9999 CST .9530
LSA 4844.8 N$A 173.4 554 1.7
EL1 4|40.2 £L2 172.9 ALF 97.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_
=
LAUNCP_ _ATE CEC 2'2 1968 fLIGHT T|f_ 158.00 ARRIVAL [ATE M_ ?9 1969
P_L[O(ENTR_( (ON|(
RL 147.16 LAL ._0
RP 108.83 LAP -1.30
R( 81.813 GL §2.20
PLANE TOCENTRIC CONIC
C3 27.151 VHL 5.211
LNO'I AZMTH LN_H TINE
38.77 18 14 24
141.25 3 Z9 51
38.77 lB 14 24
141.25 3 29 51
38.77 J8 14 24
141.25 ) Z9 51
OI$TANC£ 428.507
LOL 90.ZZ VL 27.7§4 GAL Z.72 4ZL 81.46 N(A 188,80 S_A 128.42 EE( .15326
LCP 278.92 VP 37.489 GAP -.87 4ZP 98.44 TAL 164.68 TAP 353.47 RCA 108.74
GP -55.14 ZAL 74,16 ZAP 80.79 [TS 16.20 ZAE 125.88 [TE 274.92 7AC 118.60
OLA 56.55 RAL 353.55 RA0 6568.1 VEL 12.187 PTH 2.19 VHP 4.332 0PA -40.94
L-I TIME IN| LAT IN| _ IN| RT A_ |NJ A_ITH _NJ T]N_ PO CST T|N
4423,86 -32.46 215.27 238.72 40.79 19 28 7 3823.9
2797,98 -32.44 83.79 238.70 40.78 4 16 29 2198,0
44_3,86 -_.46 E|5._7 238.72 40.79 19 28 7 3823.9
2797.98 -32.44 83.79 238.70 40,78 4 16 29 2198.0
4423.86 -32.46 ZJ5.27 2_k_.72 40.79 19 28 7 3823.9
2797,_ -32.44 83.79 _8.70 40.78 4 16 29 2198.0
I_ 8.5400 Vl 30.175
APO 148.10 vZ 34.870
ETC 198.85 CLP -74._3
OIFFERKNTIAL CCRRI£(TIQNS
TCE .1658 TRA -.|gO6 7(3 o.1436 B_./ ._34
ROE 5.2683 RRA .3491R(3 -.9908 FAU .0787_
FOE 7.5516 FRA .9474 F(3-Z.510Z 8SP 119|4
BO[ 3.2725 BRA .4542 _5 1.0011FSP -Z485
NI0-C_RSE E_ECUTION ACCURACY
SG7 61_.9 SGR _k_3._ _3 ?69.7
RRT .1705 _ .9992 RIT .1452
S_ _5A.6 R23 .0_3 R13 .9991
sr, j _05.0 .%2 616.5 THA _.35
RAP 48,62 [CC 1,4468








sr ESZ.O sa 5600.0 $s 5_5.5
CRT .6823 CRS -.9999 C_T -.6748
LSA 4763.9 NSA 186.4 SSA 2.4
£L1 3604.1 [L2 184.0 ALF 87.26
LAUNCH 0_T[ OEC Z2 1968 rL|_eIT TIN[ 160.00 ARRIVAL DATE MA_ 31 1969
PIELIOCENTRIC [_NIC
RL 147.16 LAL .O0
RP 108.85 LAP -1.47
R( 84.155 GL 47._
PL_NIETO('_NTR]C C_N](
C3 21.498 VHt. 4.637
LN(J't AZMTH LN(.H TINE
42.44 18 46
137.56 3 41 23
4_.44 18 46
I5_.58 _ 41 23
42,44 18 46
137,56 3 41 2_
0IST_E 434,83_
LOL gO.LP'Z VL 27.762 GAL 2.74 AZL 8_.87 P_ |9J,95 SMA JL_,47 EC( .15_91 IN( 7.1267 VJ 30.275
LOP Z82.O_ VP _7.489 GAP -.46 AZP _.97 TAL 1(>4.54 TAP _56.49 R(A 108.8_ APO 148.12 V[ 54.815
GP -44.32 Zh4. 72,0_ ZAP 83,4_ [T$ 9.31 ZA4£ 134.81 ETE _67.71 ZAC I18._6 [TC 190.71 CLP -80.79
OLA 53.55 RAL 359.03 RAO 6567,9 VEL 11.953 PTH 2,1_ VHP 3.663 0P_ -_4.35 RAP 40.77
L-_ TIME ]NJ LAT |NJ _ _NJ RT A_ _NJ 42147H |NJ T|14[ PO [ST T|N |NJ _ LAT
4344.79 -33.9*'_ L_08.0_ 23_.27 4_.7_ 19 59 2 3744.B -39.29
2762.61 -33.91 BI.EO Z39._5 45,71 4 27 26 2162.6 -39.28
4344.79 -33.9"Z _0_.OB Z_.Z7 45.72 19 59 2 3744.8 -39.29
_762.61 -3_.91 81._0 Z_.E5 45,71 4 27 Z6 2162.6 -59.28
4344.79 -33.9"Z _0_.01_ Z_.E7 4_.7_ 19 59 _ 3744.8 -39.29
2762.61 -33.91 81._0 2_,_ 45.71 4 2? 26 2162.6 -39.28
OIFF[I_NTIAL _CTIOI_
TOE .5558 TRA -.1974 TC3 -.376_ B_MJ .35_6
ROE _.4706 RRA .4565 RC3-1.1714 FAU .11351
r0E 8.7f16fl FRA 1.8127 FC3-4,57|_ 8_P 10696
6C_ 2.5281 8RA .4974 BC3 I._504 FSP -34_3
N|0-C, OUR_ E_ECUTIOH ACCURACY
_GT 853.7 SG_ 3376.8 8_3 1055.6
RRT ._374 R_F ,g991RTr .680_
SG8 3483.0 R_3 .0551 R13 .9979










ST 673.6 SR _066.5 SS 3445.4
CRT .9619 CRS -.9999 CST -.9588
LSA 4656.0 NSA 188.1 SSA 2.9
£L1 3134.4 EL2 180._ ALF 78.05
LAUNCH DATE 0EC 72 1968 FLIGHT TT_ 162.00 ARRIVAL DATE JUN Z 1969
HELIOCENTRIC CONIC
RL. 147.16 LAL .00
RP lOB.87 LAP -1.64
RE 86,508 GL 44.75
PLAN[T_ENTRIC CONIC
C3 18.679 VHL 4.3Z_
LNCH A_MTH LN(H TIE
45.53 19 9 42
134.67 5 47 2
45.53 19 9 4Z
134.67 3 47
45.53 19 9 42
1_4.67 5 47
OISTAN(E 441.141
LOt. 90.22 VL 27.767 GAL 2.76 AZL 83,70 HEA 195.11 SMA 128.50 ECC .15278
LOP 285.24 vP 37.486 5_P -.07 AZP 9_.08 TAL 164.36 TAP 359.47 R(A 108.87
GP -57,7_ ?AL 70.47 ZAP 87.43 ETS 4.37 ZAE 141.04 IT[ _59.55 ZAC 116.85
CLA _I.Z4 RAL Z.63 RAO 6567.8 _EL 1|.835 PTH Z.10 W_P 3.31] 0PA -Z9.54
L-| TINE INJ LAT |NJ LONG |NJ RT AS( INJ AZt4TH [NJ TIM[ PO CST TIN
4291.73 -34.25 202.75 239.51 49._4 21] 11 14 3691.7
2748.75 -54.Z4 _0.48 239.49 49.Z3 4 3_ 50 _148.7
4Z91.75 -34,_5 _0_.75 _39,51 49._4 20 21 14 5691.7
2748.75 -34.24 B0.48 _59.49 49.23 4 52 50 _148.7
4291,73 -34.25 L_02.75 239.51 49,24 20 21 14 3691.7
2748.75 -34.24 B0.48 239.49 49.23 4 32 50 2148.7
DIFFKR[NTIAL CCRRECTION5
T0[ .BO81 TRA -.0877 TC5 -.6572 8AU .3444
ROE 1.9559 RRA .4808 RC3-1._1_6 FAU .139_8
rOE 9.5679 FRA _.569_ FC3-6,4831B_P 976_
BOE Z.1163 I_'A .48,88 BE5 1.3792 FSP -4151
NJO-COU_S_ £_CUT|ON _ccua_c_
SGT 1226.7 _ 2976.3 St,3 1267.6
_87 .8721 mr .99_ RTT .6599
32J9._ R_3 .OBB8 RJ3 .993J
.%1 3169.5 SGZ 563.7 7HA 69.56
INC 6.2981 Vl 50._75
APO 148.J4 V2 54.807
ETC 184.86 CLP -86.74
RAP 34.89 EC[ 1.3074








ST 107_.8 SR 2611.1 SS 3596.5
CRT .9857 CRS -.9999 CST -.9834
L_ 456_.2 N,,_ 187.0 $S_ 5.4
_LJ 2817.9 £L2 167.4 ALF 67.87
L_U_H OAT[ OE( 2E 1968 FLIGHT 7IN[ 164,00 ARRIVAL O_TE JUN 4 1969
H[LI(_ENTRIC CONIC
RL 147.16 LAL .OO
RP 108.89 LAP -1.B0
RC _i,877 GL 4_.31
PLANETCX_ENTRIC CONIC
C3 17.O46 VHL 4.129
LNO-_ A2'I4TH LNCH TINE
47.62 19 27 34
152.38 3 50 15
47.62 19 27 34
152.58 3 50 15
47.6_ 19 27 34
132.3B 3 50 J5
OISTANCE 447.433
LOL _O.ZZ VL _7,769 GAL g.Bl AZL 84.25 _ 1_t.27 _A
cOP 288,41 vP 57.483 GAP .31 AZP 95.46 T_. 164.13 TAP
GP -32.57 ZAL _.23 Z_P _.14 ETS .69 Z_E 145.|E ETE
I_B.51 £CC .15286 IN( 5.7508 Vl 50.275
_,41 RCA 108.88 APO 148.17 V2 34.802
_50,_1ZAC 114.75 ETC 180.55 CLP -92.53
OLA 49.43 R/_. 5.Z8 RAO 6_7.7 V[L ll.7_ PTH E.O8 VHP 3,139 OPA -_5.97
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2'MTH |NJ TINE PO CST TIN
4253.53 -_4.16 19_.11 _39.78 51.80 20 _8 26 3653.3
2744.6_ -34.14 79.97 _39.77 51.79 4 36 0 2144.7
4253.35 -_4,16 Jg_,TJ 139.78 5J,BO 20 _B 28 3653,5
1744.66 -_4.|4 79.97 _39.77 51.79 4 36 0 2144.7
4253.33 -_4.16 1_.71 _3.78 51.B0 20 _B 28 3653.3
E744,_ -_4.J4 79.97 239.77 51.79 4 3_ 0 .2144.7
O IFrERENTIAL CORf_ECT IONS
TD[ 1.0590 7RA .0315 TC3 -.9668 BAU .3450
RO_ I ._965 RRA ,4734 R(5-| .|649 FAU .|5_
FOr. 9.57_0 FRA 3.L_2 FC3-7.9769 BSP 9145
_O_ !,9049 _RA .4744 BC3 1,51_B FSP -4617
RAP 30.05 ECC ],2805








ST 1442.3 SR _36.4 SS 5646.4
CR7 .9926 CRS -.9999 Csr-,9904
LSA 4510,3 MSA 186.1 SSA 4.0
ELl _657,0 £L2 147.7 ALF 57.26
NX0-(.OUR_I: E)ECUTION ACCURACY
_T 1649.5 _dR L_18.I S_3 1410.5
RRT .9333 _ .9983 RTF .9_37
5094.4 _3 .1_33 RI3 .9909
S_1 50_2.4 S_Z 508.2 THA 58.57
697
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69
LAUNC_ 0ATE DEC 72 1968
HELIOCENTRIC CONIC
RL |47.16 LAL .OO
RP 108,90 LAP -|.96
RE 91.256 GL 40.35
PLANETOCENTRIC CONIC
C3 J6.019 VHL 4.002
LNCH ATMTH LN_H TIN[
49.48 19 42 |8
1_0.52 3 52 30
49.49 19 41 18
t30.52 3 52 50
49.48 19 42 16
130.52 3 52 _0
FLIGHT TINE 166.00 ARRIVAL DATE JUN 6 1969
OISTANCE 453.704
LOL 90.22 VL 27.769 GAL 2.86 AZL 84.64 PICA 201.43 SNA 128.52 ECC .15313 INC 5.3607 v! 30.275
LOP 291.57 VP 37.479 GAP .70 AZP 94.99 TAL J63.66 TAP 5°29 RCA |08.R4 APO |48.20 v2 34.797
GP -28.43 ZAL 68.15 2AP 97.J6 ETS 357.91 ZAE |47.4! ETE 240.J5 ZAC |12.42 £TC 177.28 CLP -98,15
OLA 47.99 RAL 7.41RAO 6567.6 VEL 11.722 PTH 2.07 VHP 3.046 OP4 -Z3.ZZ RAP 25.92 ECC 1.2636
L-I TIN[ IN| LAT IN| LONG IN| RT ASC JNJ A_TH |NJ TJN[ PO C$T TIN ]NJ 2 LAT ZNJ 2 LONG
4223.82 -33.89 195.55 240.20 53.73 20 52 42 3623.8 -38.35 187.74
2745.61 -33.88 79.81 240.18 53.7| 4 38 16 2|4§.6 -38.34 72.0J
4223.82 -33.89 195.55 240,Z0 53.73 ZO 52 42 3623.8 -38.35 187.74
2745.61 -33.88 79,81 240.18 53.71 4 38 16 2J45.6 -38.34 72.0!
4223.82 -33.89 195.55 240._0 53.7] 20 52 42 3623.8 -38.35 187.74
2745.6| -33.88 79.8| 240.18 53.71 4 38 16 2145.6 -38.34 72.01
O[FFEENTIAL CORRECTIONS
TOE 1.2410 TRA .1551 TC3-1.2903 8AU .3605
ROE 1.3244 R_A .4449 R(3-I,0809 FAU ,16810
rOE 9.4483 FRA 3.6525 FC3-9.0849 8SP 9064
BOE 1.8150 BRA .4712 BE3 1.6832 FSP -494|
LAUN(H DATE 0£C 22 1_
HELIC_ENTR_( CONIC
RL 147.16 LAL .00 LCL 80.L_ VL 27.767 GAL
NI0-(.CUR._ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
S_T 2081.6 _ Z291.0 $63 |488.7 ST 1779.6 SR 1917.5 SS 3612.6
RRT .9599 _ .9974 RTF .9517 CRT .9956 CRS -.9998 EST -.9933
]095.4 RZ3 .1476 R|3 .9666 LSA 4436.5 NSA 184.3 SSA 4.6
SGI 3064.5 SG2 4]6.4 THA 47,86 ELI 2613.2 EL2 122.0 ALF 47.14
FLI_T TII4E J68.0_ ARRIVAL DATE JUN B 1969
OlSTANE 459.957
2.92 AZI. B4.93HCA 204.60 _44 128.51 ECC .1536J IN( 5.0667 Vl 30.275
169.53 TAP 8.J3 RCA 108.77 APO 148.25 v2 34,793
J48.E! ET_ _I0.23 ?A( ]10.09 ETC 174.83 CLP-I03.55
RP 108.92 LAP -2.ll LC]P 294.79 tiP 37.474 GAP 1.06 A?P _1.6l TAL
RE 93.644 GL ]8.69 GP -2_.[]0 ZAL 67.1_ ZAP ;0'2._ ET$ 9_S.80 ZAI£
PLAN[T(XENTRIC CONIC
C3 15.348 VHL 3.918 OLA 46.8| RAL 9.24 RAO 6567.6 V_L 11,693 PTH 2.06 VHP 3.01! DPA
LNC.H AZMTH LNCH TZN[ L-| TIN[ IN| LAT |NJ LONG ZNJ RT ASC |NJ AZ'NTH IN| TZN[
51.O3 19 55 1 4_.70 -33,$4 193.O3 140.76 53.2J 21 S 2
128.97 3 54 26 2749.37 -33.35 79.1_ 240.75 55.20 4 40 16
51,03 19 SS 1 4LM30.70 -39.54 |99.09 240.76 55.11 2l 5 2
128.97 3 54 26 2749.37 -33.fl9 79.88 240.7_ 5_._0 4 40 16
51.03 19 55 J 4200.?0 -39,54 193,09 240.76 fiS,Z| 21 fl 2
128.97 3 54 26 2749.37 -39,53 79.88 2d0,75 55.20 4 40 |6
DZrrEREN_AL COT_'_CTfONS _iD-COURSE EXECUTION ACCURACY
TOE 1.4215 TRA .2827 TC3-1.61J8 BAU ,_60 .,RGT 2_06.4 _,_ _000.9 SG9 J516.6
ROE 1.1142 RRA .4102 RC3 -.9698 rku .|7268 _T .9727 RRF .9959 RTF" ._657
FOE 9.1164 FRA 3.9738 FC3-9.7408 BSP 9344 _ 3206.7 R29 .J55_ R|9 .2838
_OE i .80_I _Rk .4982 8C3 J.BS|I FSP -_18j SGI 9J85.9 S¢,2 364.9 THA 3_.42
-21.04 RAP 22.35 ECC 1.2526








ST 2087.2 S_ 1650.8 SS 3531.7
CRT .9973 CR5 -.9996 C$T -,9948
LSA 4418,2 NSA 18_,9 $SA _.3
EL! 2659.4 EL2 94.7 ALF 38.32
LAUNCH D4TE 0£C 22 1968 fLIGHT TIME 170.00 ARRIVAL 0ATE JUN IO 1969
HELIOCENTRIC CONIC
_L )47.16 L_L .00 LOL _0.22 VL
RP |08.93 LAP -2.2_L_ ° _97._9 vP
RE 96.038 GL 37.26 GP -22.12 7AL
PLAN[TOCENTR|E CON|C
C3 14.9_8 VHL 3.8610LA 45.81RAL
LNCH A?MTH LN_H 7_N[ LLI TEN[
s2.3_ 20 6 29 4i82.03
_27.65 3 56 20 2755.02
52.35 20 6 29 4182.03
t27.65 3 56 L_] _7_5.0_
52.35 20 6 29 4182.03
127.65 3 56 _0 2755.0_
_IFFERENTIAL CORRECTIONS
T_E 1.5817 TRA .4117 TC3-1.92_ 8AU .4187
ROE .9480 RRA .372_ RC3 -.84_0 FAU .17231
rDE 8.6437 FRA 4.1729 FC-I0.0060 BSP 9930
_E 1.8440 BRA -.5_52 Be3 _,J009 FSP -5088
LAUNCH D*TE DEC 22 _968
OISTAN(E 466.189
27.764 GAL 3.00 AZL 85.16 H(A _07.76 51,44 128,49 ECC
37.468 G4P 1.45 AZP 94.28 TAL 163.J6 TAP 10.92 RCA
66.|9 ?_P 107.27 ETS 354.20 7AE 147.89 ETE 221.20 ?AC
.15427 INC 4.8361 Vl 30.275
108.66 APO |48.31 V2 34.769
|07.92 ETC 172.98 CLP-IOB.69
RAP 19.26 EEC 1.2454








ST 2362.2 SR 1426.9 SS 3417.6
CRT .9984 CRS -.9993 CST -.9957
LSA 4388.9 NSA 181.5 SSA 6.0
ELI 27S8.8 EL2 68,6 ALr 31.12
4RRIVAL _4TE JUN 12 1969
10,92 RA0 6567,6 V[L 11.674 PTH 2.05 VHP 3.019 DPA -19.25
|NJ LAT |NJ LONG IN| RT AS( IN| AZNTH IN| T;N[ PO (ST T_M
-33,17 i90.96 241.49 56.3Y 21 16 II 5582.0
-33.16 _O,|J 241.48 56.36 4 42 15 2155.0
-33.17 J90.96 24|.49 56.37 21 16 |1 3582.0
-33.16 80.1i 241.48 56.36 4 42 15 2155,0
-33.|7 190.96 241.49 56.37 2| 16 11 3582.0
-33.16 80,1| 24|.48 56.36 4 42 15
H|D-COU_SE EXECUTION ACCURACY
5GT 2912.l sr,,R |742.6 SG3 1504.3
RRT .9792 _ .9937 RTF .9735
3393.7 _3 ,1468 RI3 .9828
5_I _.0 SG2 _4.9 THA 30.64
F_LIC_ENTRIC CONIC
RL 147.16 LAL .00
RP 108.94 LAP -2.39
RE 98.436 GL 35.97
PL4N[TO(ENTRIE CONIC
C3 14.633 V'HL 3.825
LNO-I ATMTH LN_H TIM[
53.49 20 17 4
1_6.5! 3 58 23
53.49 L_0 17 4
126.5J 3 58 23
53.49 20 17 4
126.51 3 58 23
OISTANC£ 472,402
LC_, 80._ VL 27.738 GAL 3.09 AA"L 85,35 HCA 210.92 5NA 128.45 ?CO
LCP 30! ,05 VP 37.461 GAP 1.82 AZP 99,99 TAL 162.74 TAP |3.66 RCA
GP -19.67 ZAL 65.23 ZAP IIA,01_ ?iS 952,gg ZA£ J46.80 ETE 213,51 ?AC
.155J2 INC 4.6494 Vl 30.275
108.52 APO 148.37 V2 34.787
105.98 ETC 171.59 CLP-|J3.53
0LA 44.96 RAL 12.50 RAO 6567.6 VlEL |1,663 PTH 2.05 VHP 3.060 DPA -17.74
L-| TINIE |Nj LAT INJ LONG INJ RT A,_ _Nj A_MTH INJ TINE PO CST T_M
4166.83 -32.78 189.24 24_.37 57.31 Zl 26 31 3566.8
2761.9"2 -32.77 _0.44 242,]6 57.50 4 44 25 2161.9
4166.83 -32.78 |89.24 242.97 57,31 21 26 31 3566.8
276|.92 -32.77 80,44 24_,:_5 57.30 4 44 25 _161.9
4166.83 -32.78 189.24 242,37 57.3I ZI 26 31 3566.8
2761.92 -32.77 B0.44 242.36 57.50 4 44 25 2161.9
DIFFERENTIAL (_RI[CTIONS
TOE 1.7245 TRA .5429 TC3-2.2097 6AU .4548
ROE .Bl6j _A .33_6 RC3 -.723| FAU .16779
FOE 8.0968 FRA 4.2842 FE3-9.9269 BSP J0675
80E 1,9079 8RA .6_2 8C3 Z.3250 FSP -4971
MI0-COUR_ EXECUTION ACCURACY
SGT 3294.0 S6R J5|8.1 5(,3 1463.7
RRT .9_|6 RRir .gg02 RTF .978_
SGe ]627.0 R_3 .1247 R|3 .9829
SGI ]617.4 S_2 263,8 THA 24,48
RAP 16.65 ECC 1.2408








ST 2606.4 SR 1240.9 SS 32B6.2
CRT .9992 CR5 -.9988 CST -.9961
LSA 4370.3 _SA 160.4 SSA 6.6
ELi 2886.3 EL2 45.2 ALF 25.45
696
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
LAUNCH CATE CEC ?? ;968 FLIGHT TIE 174,00 ARRIVAL CA TE JUN 14 ! 969
HELI(XENTRI£ CONIC
RL 147.16 LAL .00
RP 108.94 LAP -2.52
RE |00,837 GL 34,79
PLANE TC_ENTR [C CONIC
C3 14.483 VHL 3.806
LN_H A?HTH LNCH TII4E
54.5! 20 27 9
|25.49 4 0 57
54.51 L_ 27 g
125.49 4 O 37
54,51 20 27 9
125.49 4 0 37
OIFFERENT[AL CORRqECTIONS
TO£ 1.8488 TRA .6734 TC3-2,473_ BAU .49_iO
ROE ,7097 RRA .2992 RC3 -.6059 FAU .J6106
FOE 7.5014 FRA 4.3(362 rc3-9,6278 BSP 1159!
BO£ 1.9804 _RA .736b BC3 2.5463 FSP -4804
C|STJN(E 478,595
LC_. 90,22 VL 27,75I GAL 3,20 A?L 85,5| HCA 214.08 $44A 128.40 ECC ,I56;6 INC 4.4942 VJ 30.775
LOP 3O4,EI vP 37.454 GAP 2.19 AZP 93.72 TAL 162.27 TAP 16.35 RCA I08,35 APO 148,45 v2 34.785
GP -17.57 74L 64.26 ?AP 116.65 ETS 352.08 Z4E 145,25 ETE 207.23 7AC 104.32 ETC 170.56 CLP-|!8.07
CLA 44.21RAL 14,04 RA0 6567,6 VEL 11.656 PTH 2.05 VHP 3.127 0PA -!6,41 RAP 14,47 £CC 1.2383
L-I TII4[ INJ LAT |NJ LONG INJ RT A_ |NJ AZNTH IN! TII4C PO CST TIM IN! 2 LAT IN! 2 LONG
4154.23 -32.37 187.79 243.39 58.07 21 36 23 3554.2 -36.33 179.78
2769.93 -32.36 80.87 243.38 58.06 4 46 47 2169.9 -36.32 72.86
4154.23 -3_.37 187.78 _4_.3_ 56.G? ?I 36 _3 3_54.Z -36.33 t79.?#
2769.93 -32.36 8(3.87 243.38 58,06 4 46 47 2169.9 -36,32 72,86
4154.23 -32.37 187.79 243.39 58.07 21 36 23 3554.2 -36.33 179.78
2769.93 -32._ _0.87 243.38 58.06 4 46 47 2169,9 -36.32 72.86
NI0-CCX_S[ EXECUTION ACCURACY CRBIT 0£TERN]N4TION ACCURAC_
SGT 3645.8 _ 13_2.5 SG3 1401.5 ST 2816.2 SiR 1085.0 SS 3J38.4
RRT .9612 RRF' ._O RTF .9812 CRT .9997 CRS -.998I (ST -.9964
S(_B 3878.2 R23 .-0936 Rl3 ,9835 LSA 4350.4 HSA 179,0 SSA 7.3
SGI 3870.7 _2 240.6 THA J9.67 ELI _}17.9 £L2 24.8 4LF 21.07
LAUNCH OAT[ 0EC 2Z J968 FL|_.IT T]NE J76,DO ARRIVAL D}TE JUN J6 1969
HELIO(ENTRIC CCNIC OZSTM_E 484.7_
RL 147.16 LAL .00 LOL. gO.L_ VL _7,74Z GAL 3.31 AZL 85.64
RP 108.95 LAP -2.64 LOP 307._k_ VP 37,447 GAP _,55 AlP 93,48 TAL
RE 103.240 GL 33.68 GP -_,77 ZAL 63.26 ZAP 1_0,94 ETS 3§1.4| Z_E
PL4METC(ENTRI( CONIC
C3 14,434 W,_ 3.799 _J.654 PTH
LNCH ATMTH LNCH TINE INJ LONG INJ RT ASC |NJ A_47H INJ TII4_
55.44 ._0 _ 53 18£.55 E44.54 _8.70 _l 45 57
1_4.56 4 3 4 8|._g 244.53 58.69 4 49 23
55.44 _ _ 5_ J86.55 Z44.54 _8.70 21 45 57
124.56 4 3 4 Bl._ _44,53 58.69 4 49 23
55.44 20 36 53 J86.55 244.54 58.70 2l 45 57
124.56 4 3 4 8|._ _44.53 58.£e 4 4_ _3
OIFFER1ENTIAL CORRECTIONS N_0-O3UR_E EY_CUTXON ACCURACY
TOE J.9579 TRA ,8049 TC3-_.7_9 BAU .5309 SGT 39_.6 SGR 1J55,7 SG3 1327.!
ROE .6248 maA .265_ RC3 -.4972 FAU .J5253 RRT ,9776 R_ r ,9775 RI"F" .983_
FOE 6.9022 FRA 4.2794 FC3-g. J489 BSP 12454 _ 4133.4 R23 .0613 Rl3 .9843
80E 2.05_2 8RA .8476 8C_ 2.751_ FSP -458_ ._,d 41_6.8 _,_ 233.9 THA J5,94
217.24 SMA J2_,34 ECC .157_9 IN(: 4.3624 v! 30.275
161.76 TAP J9.00 RCA J08,14 APO 148.54 v2 34.784
J43,47 ETE 202.2J 7AC J02,97 ETC 169.79 CLP-122.29
OLA 43.53 RAL J_._? R_ 6967.6 VEL







_.0_ _ 3.2_ DPA -}_,_ RAP J2.70 ECC 1,7375








ST £995.8 SR 956.8 SS 2985.9
CRT .9999 CRS -.9970 CST -.9966
LSA 4332.9 HSA ]77.8 SSA 8.0
ELI 3144.9 £L2 9.4 ALF I7.71
LAUNCH 04TE OEC ?Z 1968 FLIGHT TII4E 178.00 ARRIVAL 04TE JUN 18 1969
HELIC_ENTRIC CCINIC
RL |47.16 LAL ,00
RP 108.95 LAP -2.75
RC _05,643 GL 32.62
PLAI_TOCENTRIC CONIC
C3 14.471 VHL 3,8(]4 42,92 RAL
LNCH 47MTH LN(H TIME
56,_9 20 46 26
1_3.71 4 5 44
56,_9 L=O 46 26
123.7I 4 5 44
56.Z9 2(] 46
IZ_.71 4 5 44
OIFFERENTIAL CORRIECTIONS
TOE 2.0531 TRA .9376 TC3-2.9057 BAU .5674
_OE .5575 K_A .2348 RC3 -.3991FAU .I4_93
FOE 6.3206 FRA 4.2116 FC3-8.5507 BSP 13340
B0E 2.1274 BRA .9665 BC3 2.9330 FSP -4328
OISTAN_E 490.921
LOt. 90.22 VL 27.732 GAL 3.45 AZL 85.75 H(A 220.40 SNA 128.27 ECC .15880 INC 4.2485 Vl 30.275
LOP 310.54 VP 37.439 GAP 2,92 ATP 93._4 TAL 161.21 TAP 21.6(] RCA 107.90 APO 148.64 V2 34.783
GP -14.21 ZAL 62.24 ZAP 124.94 ETS 350.91 ZA£ |41,61 ET£ 198.2_ ?A( |01.94 ETC |69.24 CLP-!26.22
CLA 17.10 RAD 6567.6 V[L 11.656 PTH 2.05 VHP 3.322 0PA -14.12 RAP 11.33 ECC 1,2382
k-] TII4_ IN! LAT IN! LONG IN! RT AS_ [NJ AZNTH IN! TII4_ PO C$T TIM IN! 2 LAT IN! 2 LONG
413fl. I5 -_1.fl3 185.47 245.82 59.23 21 fi5 21 3535.2 -35.35 177.46
2788.66 -31.52 81.95 245.82 59.2| 4 52 12 2188,7 -35.34 73.94
4135.15 -31.53 185.47 _45.82 59.23 21 55 21 3535.2 -55.35 |77.46
2788.66 -31.52 8|,95 245.82 59.21 4 _2 12 2188,7 -35.34 73.94
4135.15 -31.53 185.47 _4fl.8_ 59.23 2I 55 _1 3fl35._ -35.35 177.46
2788.66 -31.52 81.95 245.82 59.2I 4 52 12 2188.7 -35.34 73.94
NI0-(.(_JR.T_ EXECUTION ACCURAC_ ORBIT DETERt, tINATION ACCLMACV
5_T 4_62.3 _ |01_.2 SG_ 1246.0 ST 3146,6 5R 852.2 SS 2832.8
RRT .9705 I_F ._67 R1T .9846 CR7 ,9998 CRS -.9954 CST -.9967
5_ 4381.6 1_3 .0339 R|3 .9851 LSA 4315,2 MSA 176.7 SS4 8.6
S_I 4375.1 _ 2_.6 THA I3,05 ELI 3259.9 EL2 14.4 ALF 15.I5
LAUNCH DATE OEC 22 ]968 FLIGHT TIM[ l_].00 ARriVAL 0ATE JUN 2'O 1969
P_L I(_ENTRIC CONIC
RI_ 147.16 LAL .OO
RP 108.95 LAP -2,86
RE 108.045 GL 3J._0
PLAN_.TOCENTRIC CONIC
C3 I4,587 V*.q. 3.819 OLA
LNO-_ A_4TH LN_H TIME L-I TIMI[ IN! LAT
57,P9 2_3 5_ 53 4J27.97 -3J,JB
122.91 4 8 35 2799.38 -31.08
57.09 20 55 53 4J27.97 -3l._0
122.91 4 8 35 2799.38 -3|.O8
57,09 20 55 53 4127.97 -31.10
I_2.91 4 8 35 2799.38 -31.08
0IFFERENTIAL CORRIECTIONS
TOE 2,1365 TRA 1.0725 TC3-_.0718 _ ,60_ )
ROE .5048 RRA .2074 RC3 -.3128 FAU .13286
FOE 5.7721FR4 4.12ll FC_-7._I eSP 14189
BOE 2,I954 BR4 1.0923 Be3 3.0877 rsP -4062
01STANCE 497.054
L_.. 90.22 VL E7.721GAL 3.59 AZL 85.85 PiCA 223,56 SMA 128.19 £(( .16041 INC 4.1484 V! 30.275
LOP 3J3.'_ VP 37.430 GAP 3.28 A?P 93.0| TAL 160.6J TAP 24.17 RCA I07.63 APO 148.75 V2 34.783
GP -12.86 ?AL 61.18 ZAP 1_.66 ET5 3_0,54 ?AE |39.78 ETE 195,07 ZAC 101,21ETC _68.84 CLP-129.B5
42.35 RAL 18.64 RAO 6_67.6 V1EL 11.661 PTH 2.0_ VHp _,444 OPA -13.09 RAP IO.3I ECC 1.240|
IN! _ IN! RT AS(: IN! A_I4TH IN! TII4_ PO CST TIN IN! 2 LAT IN! 2 LONG
194,fl4 247.23 59,67 22 4 4J 35_$.D -34.86 376.54
82.59 247.,_2 59.65 4 55 ]4 2199.4 -34.85 74,60
184.54 247._3 59.67 22 4 41 3528.0 -34.86 176.54
82,59 _47._ 59.65 4 55 14 2199.4 -34.85 74.60
184.54 247.23 59.67 22 4 41 3528.0 -34.86 176.54
82.59 247.2"Z 59.65 4 55 i4 2199.4 °34.85 74.60
MI0-CCX_SE EXECUTION ACCURAC_ CRSIT 0ETERNINATION 4CCURAC_
SGT 4529.6 SGR 8_.7 SG3 1163.J ST 3Z71.8 SR 767.7 SS 2683,z
RRT .9590 _ .95L:)0 RIT .9_55 CRT .9993 CRS -.993! CST -,9967
S_8 4617.9 R23 .01_9 RI3 .9857 LSA 4296.8 N54 175.9 SS_ 9.2
_1 4611.l SG2 2rJ0,1 THA 10.81 ELI 5360.5 EL2 28.2 ALF t3.20
699
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL:4. 1968-69
LAUNCH0ATEDEC22 1968 FLIGHT TIME 182._ ARRIVAL DATE JUN 22 1969
H_LI_ENTRIC CCNIC
RL 147.16 LAL .00
RP 108.94 LAP -2.95
RC :10.446 GL _O.6|
PLANETO_ENTR_C CON|C
C3 14.776 YHL 3.844
0TSTANCE 503.166
LOt. 90.22 VL 27.708 GAL 3.75 AZL 85.94 HCA 226.72 St4A 128.10 [CC .16221J INC 4.0593 vJ 30.275
LOP 3|6.86 VP 37.422 GAP 3.64 A2'P 92.79 T4L 159.97 TAP 26.69 RCA 107.32 APO 148.88 V2 54.784
GP -J1.68 ZAL 60.08 7AP t32.1J [T$ 350.27 ZAE 138.03 ETE |92.57 ZA¢ 100.76 ETC 168.56 CLP-:33.2:
OLA 41.81RAL _0.2| RAO 6567.6 VEL 11.669 PTH 2.05 VHP 3.380 DPA ol2.11 RAP 9.61 ECC 1.2432
L-I TINE INJ LAT INJ LONG ZNJ RT AS_ |NJ A2"t4TH INJ T|NE PO C$T TIN INJ 2 LATINJ Z LC_G
183,71 248.75 60,04 22 14 3 3522.0 -34.37 175.73
83.31 248.74 60.02 4 58 27 L_JJ.0 -34.36 75.33
|83.71 248.75 60.04 22 14 3 3522.0 -34.37 |75.73
83.31 248.74 60,02 4 58 27 _11.0 -34.36 75.33
I_3.71 248.75 (=0.04 _ i4 3 5522.0 -34.3? 175.73
B3.3J 248.74 60.02 4 58 27 L_'ZJI.0 °34.36 75.33
MI0"O_I.IR_ E_ECUTION A(CURACV O_IT O£TE_tlNATr_ ACCURACY
$_T 4774.2 _ 804.3 SG3 1082.1 ST 5376.9 SR 700.8 SS 2542.4
RRT .,_125 W .9327 RTI r .986I CRT .9_1 CRS -.9901CST -.9967
48_1.4 R23 .001| RJ3 .9861 LSA 4281.0 NSA 175.3 SSX 9.9
f_| 4834.2 _. _5,4 THA 9.05 ELi 3448.6 EL2 41.8 ALF 11.70
LNO_ ATNTH LN(H TIME
37.83 21 5 21 4122.04 -_10.64
122.13 4 11 36 2811.04 -30.63
57.85 21 5 2J 4122.04 -_O,64
122.15 4 11 3_ 281|.04 -_0.63
37.85 21 5 21 4122.04 -]10.64
1_.13 4 || _ 2811.04 -30.63
OIFFERI[NTIAL _CTIONS
T_tE 2.2118 TRA 1.2|25 TC3-_.j_ _U .6335
ROE .4643 RRA .J837 R¢3 -.23C_ FAU .1223_
FOE 5.2706 FRA 4.0_49 FC5-7.1664 88P 14935
BOE 2.2600 BRA 1.2263 _3 3.2069 FSP -3775
LAUNCH DATE DEC 22 19(>8 FLIGHT T|NE |84.00 /L_RIV_L DATE
H_LI_CIrNTRIC CONIC 0_8TI_ _09,2_
RL 147.16 LAL .00 LOL g0._r'_ VL 27._J4 GAL 3._ AZL i_,O_ H_ _d9.89 _ 128.0! ECC .16419 INC 3.9791
RP 108.94 LAP -3.04 LOP 3_0.03 VP 37.413 GAP 4.00 _Z'P 92.57 T_L |59.29 T_P 29.17 RCA 106.99 _PO |49.02
RC 112.844 GL 29.65 GP -10._ _AL 58.9_ ZeAP 135,30 ET$ _50.07 ZAE |_.3_ ETE |_10._6 2'_( ]_O15_ _TC 1_).58
PLANE TO_ENTR_(_ CON;_
C3 15.037 _ 3.878 DLA 4|.'_J RAL _J._ RAO _7.6 VI[L 11.680 PTH _.05 VHP 3,727 OPA -11 .J7 RAP 9.2_
LNCH A2'NTH LNCH TINE L-I T|NE |NJ LAT INJ I._ INJ RT A_k_ INJ A214TH INJ TIME
58.59 21 14 51 4117.18 -_0.17 182._7 2_0.3_ 60.35 L_ 23 29
121.41 4 14 45 2823.70 -30.J5 84.0_ 250.37 60.34 5 I 49
38.59 2i 14 51 4117.18 -50,17 182,97 250._ _0._§ _ 23 29
121.41 4 14 45 2823.?0 -_ro.|5 _14,0_ 250,37 _O,34 5 | 49
58.39 21 14 51 4117.18 -30.17 182.97 250.3_ 6_.35 22 23 29
12i.41 4 14 45 2823.?0 -30.15 84.O9 _50._7 _.34 5 J 49
OIFFEA_ENTI4L cQRREcT|CN$ NID-COJRS_ [i_CUTION A(CURACY
TOE 2.2750 7RA 1.35_ T¢3-3._ B_IU .6MO _7 499"4.7 S(_ _7.5 _3 1002.9
ROE .4329 RRA .1623 RC3 -.17_ FAU .|1_55 _ ._1 _ .gOB_ RT_" ,9_£_
FOE 4.8006 FRA 3.911_ FC3-6.4799 BSP 15¢N_ _ 504_.4 RZ3 -,OOT? R|3 .9_65














ST 3455.8 SR 646.8 SS 2402.6
(.RT .9_)_3 C.R$ -.9862 CST -.9967
LSA 4254.7 MSA 175.5 SSA 10.5
ELI 3515.4 EL2 54.7 ALF 10.57
LIUNCH DATE 0£C 22 196B FLIGHT TINE |86.00 ARRIVAL DATE JON 26 1969
HELI(XENTRIC CCNIC 0ISTANCE 515.328
RL 147.16 LAL .DO L_ 90.22 VL 27.679 GAL 4.11 AlL 86.09 PICA 233.04 S_4A 127.90 ECC .16638 |NC 3.9059 Vl 30.275
RP 108.93 LAP -3.12 LOP 323.19 VP 37.404 GAP 4.37 ATP 92.35 TAL 158.58 TAP 31.62 RCA 106.62 APO 149.18 V2 34.789
RC 115.239 GL 28.67 GP -9.77 7AL 57.78 Z4P |38.26 ETfi 349.92 7AE 154.88 ETE 188.94 ZAC 100.65 ETC 168.27 CLP-139.2J
PL4N[TC_ENTRIC CONIC
C3 15.368 VHL 3.920 OLA 40.79 RAL 23.41 RAO 6567.6 Vl[L 11.894 PTH 2.06 VHP 3.886 0PA -|0.25 RAP 9.08 [CC 1.2529
LNCH 4ZMTH LNCH TIME L-I TI_ INJ LAT |NJ LONG |NJ RT A_ INJ AZ_ITH INJ TIME PO CST TIN INJ 2 L4T iNJ 2 LONG
59.32 21 24 26 4113.29 -29.67 182.31 252.10 60.62 22 33 0 351.3.3 -33.34 :74.38
120.68 4 18 1 2837.38 -29.66 84.95 252.10 60.60 5 fl 18 _37.4 -33.33 77.02
59.32 21 24 26 4115.29 -29.67 182.3| 25E.|0 60.62 22 33 0 3515.5 -33.34 :74.38
120.68 4 18 1 2837.38 -29.66 84.95 292.10 60.60 3 3 18 2237.4 -33.33 77.02
59.32 21 24 26 4113.29 -29.67 182.31 252.10 60.62 22 53 0 33J_.3 -33.34 J74.38
120.68 4 18 ! 2837.38 -29.66 84.95 25_.10 60.60 5 5 18 2_37.4 -33.33 77.02
DIFFERENTIAL CCRRECTIONS MID-COURSE E_CUTION ACCURACY ORBIT OETERNINATXON ACCURACY
TOE 2.3304 TRA 1.4_9 TC3-3.3678 BAU .6924 _? 5J91.0 .%R 666.9 .%3 928.2 ST 351 5.8 SR 604.6 SS 2270.0
RDE .4097 RRA .J459 RC3 -.1211 FAU .103L=0 RRT .8938 RRF .8791 RTI r ._67 CRT .9937 CRS -.9813 CST -.9966
rOE 4.5738 FRA 3.7_5 FC3"5,8134 BSP 16382 Sr_ 5233.7 RZ3 -.Ol_ -----------------_3R13 .9867 LS_ 4224.8 MSA 173.7 SSA 11.0
_OE 2.3662 _'A I .5038 8C3 5.3?00 FSP -3268 S_1 5225.2 $_ 297.1 THA 6.57 ELI 3566.8 EL2 67.0 ALF 9.70
LAUNCH DATE DEC 22 1_ rI.IGH7 TIME 188.OO ARRIVAL DATE JUN 28 1969
H[LIC_ENTRIC CCINIC 0IST*NCE 521.376
RL 147.16 LAL ,00 LOI,. g0._2 VL 27.663 GAL 4.32 _2'L B6.16t'ICA 238.20 _,IA 127.B0 ECC .16878 INC 3.8386 Vl 30.275
RP 108.92 LAP -3.19 LOP 326._46 VP 37.396 GAP 4.74 A2'P 92,14 TAL 157,93 TAP 34.03 RCA 106.25 APO 149,36 V2 34.792
RC 11 7.630 GL 27.71 GP -8.99 ZAL 56,58 ZAP 14|,01 ET$ _49.81 2412 133.49 ETE 187,63 _AC 100.94 ETC 168,L_ CLP-:4J.9O
PLANETOCENTR|C CON|C
C3 13.772 VHI. 3.9710LA 40._0 RAL 23.04 R_O 6567.6 V_EL 11.711 PTH 2.06 VHP 4.034 DPA -9.34 R4P 9.19 ECC 1.2596
LNCH AZHTH LNCH T_NE L-Z T_ME ZNJ L_T JNJ LO/_ _NJ RT AS( JNJ AZMTH ZNJ T|NE PO CST T|M IN| 2 LAT IN| 2 LONG
60.04 21 _4 10 4110.12 -LNJ.15 181.71 253.92 60.84 22 42 40 3510.1 -32.79 173.81
119.96 4 21 17 2852.27 -29.14 85.88 253.92 60.83 3 8 50 _252.3 -32.78 77.99
60.04 21 34 10 41_.1_ -29.15 181.71 233.92 60.94 22 42 40 3510.| -32.79 :73.8:
119.96 4 21 17 2832.27 -L_3.14 85.88 253.92 60.85 5 8 50 2252.3 °32.78 77.99
60.04 21 34 10 4110.12 -29.J5 181.71 233.92 60.84 22 42 40 3510.1 -32.79 173.81
119.96 4 21 17 2852.27 -29.14 85.88 2_3.92 60.83 5 8 _3 2252.3 -32.78 77.99
_FFER[N_IAL CC_RECTIONS NIO-G3URSE EM[CUT|ON ACCURAC_ OR_|T OETERHIN_TION ACCURAC_
TO_ 2.3788 TRA 1.6_00 TC3-3.4072 BAU .718_ ._T 537_.7 _ 619.9 SG3 858.3 5T 3558.2 SiR 571.8 SS 2144.6
ROE .393| RRA ,1282 RC3 -.0779 FAU .094_ RRT .8623 RRF .8459 RIT .9869 CRT .9902 CRS -.9755 CST -.9966
FOE 3.9875 FRA 3.6876 FC3-_.179_ 8SP 17028 S(_ 5406.3 1_3 -.0157 RI3 .986R LSA 4J90.0 HSA 176.6 SSA 11.5
BOE 2.4110 _R'A 1.65_O BC3 3.4081 FSP -_034 S_| 5397.3 ,_,2 312.4 THA 5.70 ELl 3603.0 EL2 78.9 ALF 9.05
7OO
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968.69_
LAUNCH CATE DEC 22 1968 FLIGHT TII4E 190.00 ARRIVAL CATE JUN 30 1969
P_ELIOC[NTRIC CONIC 0ISTANC[ 527.402
RL 147,16 LAL .00 LCX. 90.22 VL 27.646 GAL 4.54 ATL 86.22 N(A 259.36 S_44 127.68 ECC .17140 IN( 3.7761 Vl 30.275
RP 108.91 LAP -3.25 LC_ 329.53 VP 37.387 GAP 5.11AZP 91.93 TAL 157.05 TAP 36.41 RCA 105.R0 APO 149.57 V2 34.796
RC 120.O15 GL 26.76 CP -8.31 7AL 55.35 lAP |43.57 £T5 349.70 Z_ J32.23 ETE 186.55 ZAC 101.43 £TC 168,18 (LP-|44.40
PLANETOCENTRIC C(_NIC
C3 J6.253 VHL 4.0310LA 39,81RAL 26.69 RAO 6567.7 VEL 11.732 PTH 2.07 VHP 4.232 0PA -B.45 RAP 9.50 ECC 1.2675
LNCH AZMTH LNCH TXN_ L-I TI_ ZNJ LAT INJ LONG INJ RT 45( INJ A_fTH INJ TIl_ PO (ST TIM INJ 2 LAT INJ 2 LONG
60.75 ZI 44 2 4107.68 -28,81 181.16 255.84 61,04 22 52 30 3507.7 -32,23 173.30
119.25 4 24 35 2868.55 -28.60 86°90 255.85 61.05 5 12 24 2268.5 "32,22 79.04
60.75 21 44 2 H107.68 -28.61 181.16 255.84 61.04 22 52 30 3507.7 -32.23 113,30
119.25 4 24 35 2868.55 -28.60 _.gO 255.83 61.05 5 12 24 2268.5 "32.22 79;04
60.75 21 44 2 4107.68 -28.61 181.16 255.84 61.04 22 52 30 3507.7 "32.23 173,30
119.25 4 24 35 2868.35 -28.60 66.90 255.83 61.05 5 12 24 2268.5 "52,22 79.04
OIFFERENTIAL CCRRCCTION5 MIO-COUR_E E_ECUTION ACCURACY C_BIT DETERMINATION ACCURA(_
T0E 2,4213 TRA |.BO77 TC5-].4178 BAU .7427 SGT 5533.B _d_ _4,5 SG3 79_.5 ST 3585.5 SR 546.9 SS 2026.4
ROE .3822 RRA .1150 RC3 -.0450 FAU .08606 RRT .8276 _1_ .8|01RIT .98_ CRT .9859 CR5 -.9687 CST -.9965
F0E 3.6395 FRA 3,5820 FC3-4.5839 BSP 17615 _ 5564.6 R_3 -.01_ R|3 ._68 LSA 4150.8 MSA 178.1 $S4 12.0
BD[ 2.4513 BRA J.BJJ3 8(3 3.418| F$P -L_J4 S_1 5555,O _ _.7 THA _,OJ £L1 3625.8 EL2 90.5 ALF 8.56
LAUNCH DATE DEC 22 1968 FLIG44T TIME I_P_.00 ARRIVAL DATE JUL 2 1969
HELIC(ENTRIC CONIC
RL 147,16 LAL .(]O
RP I08.69 LAP -_.30
RE 122.594 GL 25.B1
PLAN[TOCENTRIC C(_NI{
C3 16.814 VHL 4.101
LN04 A2'NTH LNCH T|NE
61.48 21 54 3
118.52 4 27 51
61.48 21 54 3
118.52 4 27 51
61.48 21 54 3
118.52 4 27 51
OISTANCE 533.404
LCL 90.22 VL 27.629 5AL 4.78 AZl. 86.28 _ 242.53 SNA 127.56 ECC .17424 IN( 3.7175 Vl 30.275
LOP 352.?0 VP 57.578 GAP 5.49 A2'P 91.72 TAL 156.24 TAP 58.77 RCA 105.33 APO 149.79 V2 54.800
GP -7.70 7AL 54.09 ZAP J45._5 _T$ _4_,61ZAE 131.O9 ETE J85.67 2AC 102.09 ETC 168.18 CLP-146.75
OLA 39.33 RAL 28.35 RA0 6567.7 VlEL 11.756 PTH 2.07 VHP 4.419 OPA -7,56 RAP 10.00 ECC 1.2767
L-I TII4E INJ LAT |NJ L ON_ XNJ RT A_( INJ A2_ATH INJ TZM_ PO (ST TZM INJ 2 LAT ZNJ 2 LONG
4105.86 -28,04 180.65 257.83 61.21 23 2 29 3505.9 -51,65 172.83
2885.72 -28.05 88.01 257.BZ 61 .J9 5 15 56 2285.7 -31.63 b0.19
4105.86 -28.04 180,65 257.83 61.21 23 2 29 5505.9 -31.65 172.83
2885.72 -28.O3 /_8.OJ 257,82 6J,19 5 15 56 2285.7 -51.63 BO.19
4105,86 -28,04 1_0.6_ 257.85 61.21 23 2 29 5505.9 -51.65 172.83
2885.72 -28.05 88.O1 257.82 61.19 5 15 56 2285.7 -31.65 _0.19
ORBIT OETER_INATZON ACCURACY
ST 5602.0 $R 528.5 SS 1917.8
CRT .9_09 CR5 -,9615 CST -,9965
LSA 4110.9 _SA IB0.2 SSA 12.4
ELI 3659.2 EL2 101.8 ALF 8.20
DIFFERENTIAL CCRR_CTION_
TOE 2.4608 TRA 1.9746 TC5-3._371BAU .7636
ROE .3760 RRA .1045 RE3 -.0149 FAU .07811
FOE: 3.3305 rRA 3.4864 F(3-4.0_17 BSP 18100
_OE 2.4893 BRA 1.9774 BC5 3.5972 FSP -2599
N,_O-C,OI._S_ EXE(UTI'CN _CCURACY
SCaT 5684.0 _ 5_.5 Sr_3 734.1
_RT .7917 _ .7740 R7F ._67
S(,6 5711.4 R_3 -.0164 RJ5 .9866
_GJ 5701,2 SG2 _10.0 THA 4.46
LAUNCH 0_TE DEC 22 1968 FLIGHT TII4E J94.00 ARRIVAL OATE JUL 4 1969
HELIOCENTRIC CONIC
RL 147.16 LAL .130
RP 108.88 LAP -3.34
RC 124.766 GL 24.86
PLAN_TOC[NTRIC CONIC
C5 17.465 VHL 4.179
LNCH AZNTH LN(H T_N_
62.22 22 4 14
117.78 4 51 J
62.22 22 4 14
117.78 4 31 1
62.22 22 4 14
117.78 4 31 I
OlSTAN(E 559.58i
LCX. 90.22 VL 27,610 GAL 5.03 AZL 86.54 H(A 245.69 S84_
LOP 555.87 VP 37.569 GAP 5.87 A?P 91.51 TAL 155.40 TAP
GP -7.17 ZAL 52.81 ZAP 148.18 ET5 549.5J 7AE 1_0.05 ETE
127.44 [CO .17753 IN( 5,6622 Vl _0.275
41.09 Re4 104.84 4PO 150.04 V_ 54.805
184.94 ZAC 102.92 ETC 168.19 CLP-148.92
OLA _.85 RAL _0.02 RAO 6567.7 V_L 11.785 PTH 2.08 VHP 4.615 OPA -6.67 RAP 10.66
L-I TI1_ INJ L_T |NJ LONG |NJ RT AS( INJ AZ_ATH ]NJ TII_ PO (ST TIM _NJ 2 LAT INJ 2 LONG
4104.58 -27.44 180.17 259.90 61.35 23 12 59 5504.6 -31.05 172.59
2904.49 -27.45 89,_ 259.89 6J.54 5 19 25 2304.5 -31.02 8J,43
4J04.56 -27.44 180.17 259,90 61.35 25 12 59 3504.6 -51.05 172.59
2904.49 -27.45 89,20 259,89 61,54 5 19 25 2304.5 -31.02 81,45
4104.56 -27.44 180.17 25_.90 81.35 25 12 39 3504.6 -51.03 172.59
2904.49 -27.45 89._D 259.89 61.34 5 19 25 2_}4.5 "51.02 81.45
ORBIT 0ETERNIN_TION 4CCURACY
ST 5201.8 S_ 514.6 SS 1812.6
CRT ,9751CRS -.9551CST -.9964
LS_ 4060.8 _SA 182.8 SSA 12.7
ELI 5636.6 EL2 112.9 ALF 7.94
01FFE_NTIAL CORRECTIONS
TOE 2.4927 TRA Z.1467 TC3-_.559_ BAU .784_
ROE .3735 RRA .0954 RC5 .OO60 FAU .O7107
FOE 3.0473 FRA 3.3915 FC5;5.5234 8SP |8809
BOE 2,5205 BRA 2.14B_ BC5 5.5595 FSP o2414
ECC 1.2874
NI0-C, OJR_E EXECUTION ACCURACY
$GT 5817.6 _ =J_9.0 _5 679.1
RRT .7561 RRF" .7584 R1T .9868
SG8 5842.6 1_3 -.0158 RI3 .9865
S_1 5831,9 SG_ 3_1.8 THA 4.02
LAUNCH DATE OEC 22 1_ FLIGHT TINE 1_.00 ARRIVAL DATE JUL 6 1969
HELIOCENTRIC CONIC
RL 147.16 LAL .OO
RP IO8.86 LAP -3.37
RC J27.128 GL 23.91
PLANETC_ENTRIC CONIC
C5 18.ZO6 VHL 4._67
LNCH A2'NTH LNCH TIME
62.97 _'_ 14 57
117.03 4 34 2
62.97 22 14 57
117,05 4 ]4 2
62,97 22 14 57
117.O5 4 34 2
0ISTANQ[ 545.33_
LOL _0.22 VL 27,_91 GAl. 5,30 42_. _,_
LOP 339.04 VP 37.361 GAP 6.L_ AZP 91.30 TAL
GP -6.70 ZAL 51.51 ZAP 150.28 ITS )49,_ 2_
_48.86 _INA 127.3J EC( .18067 IN( 3.6096 VJ 30,275
154.53 TAP 43.59 RCA 104.51APO 150.31 V2 34,811
129.12 ETE 184.55 ZAC 105.88 ETC 168.22 CLP-150.98
OLA 38.36 RAL 31.70 R_O 6567.7 _L II.815 PTH 2.09 VHP 4,820 OPA -5.78 RAP 11.47
L-| T|NE INJ I.AT INJ t.CN_ INJ RT AS(: INJ AZ_4TH INJ TZN_ PO (5T T_N ]NJ 2 LAT
4103.68 -26.81 J79.71 _62.0_ 61,48 _ _5 0 5_5.7 -_O.59
2924,77 -28.79 _.50 262.02 61.46 _ L_ 47 2524.8 -_0.58
4103.68 -_.81 179.71 _.05 61.48 25 25 0 5505.7 -50.59
29*24.77 -26,79 gO._iO 262.02 61.46 _ 22 47 2524.8 -_0.38
4103.68 -26.81 179.71 _.03 61.48 25 2_ 0 5503.7 -30.39
2924.77 -28.79 90._0 Z6Z.O_ 61.46 5 22 47 2324,B -_O.58
OIFFER1ENTIAL CORRECTIONS
TOE 2.5Z07 TRA 2.3L_gO TC5-5._9 BAU ._"_
.3742 RRA .0887 RC3 .0216 FAU .064_5
FOE 2.7951 FRA 3.3046 FC3-5,06_6 8_P 1g075




S6T 5939.Z SC,R 525.$ ,_3 628.7
RRT .72"_ _ .?0_5 R7r .9_65
SC_ 59_2.4 _5 .0146 R15 .9865








ST 5590.9 SR 504.6 SS 1714,7
CRT .9688 CRS -.9445 EST -.9963
LS_ 4006.8 NS_ 186.2 SSA 13.0
ELI 5624.1 EL2 123.9 ALF 7.76
701
JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL, 4, 1968-69
LAUNCH CATE D[C 22 |_8 FL|GHT TII_ 196.D0 ARRIVAL GATE JUL B 1969
HELIOCENTRIC CONIC
RL 147.16 LAL .00
RP 108.84 LAP -3.39
RC 129.41t| GL ZZ.97
PLANE TOCIrNTR [ C CONIC
E3 19,053 VHL 4._65 GLA
LN(.H 42NTH LN(H TI_ L-| TJI'IE |NJ LA?
63.74 22 25 9 4J[33.24 -_::_, 15
I)6,26 4 36 54 2946.56 -26,|3
6_.74 _ 25 c) 4J03._4 "2_. J 5
116.26 4 36 54 2946.56 -_.13
63.74 _ 25 9 4103.24 -26.|5
116.26 4 36 54 2946,56 -26.|3
0 IFFEJ_ENTIAL CCRR1EC T ION5
TOE 2.5446 TRA 2.5169 TC3-3.2187 _U .8J_
ROE .3777 RRA .os39 RC3 .0326 rAu .05849
roe 2.5540 eRA 3._46 rC3-2,6577 B_ o 19499
80E 2.5727 8RA 2.5203 8(3 3.2188 FSP -2082
OISTAN(E 55] .255
LOl. 90.22 VL 27.571 GAL 5.60 AZL 86.44 PICA 252.02 S_IA 127.18 [CC ,|8429 IN(: 3.559] V| )0.275
LOP 342.21 VP 37.352 GAP 6.66 AZP 91.10 TAL |53.64 T_P 45.67 RCA 103.74 APO 150.61 V2 34.818
GP -6.28 ZAL 50.|9 ZAP 152.25 rT$ _49.26 Z_ 128.27 ETE 183.82 ZAC 104.98 ETC 168.25 CLP-152.9!
37.86 RAL 33.38 RA0 6567.6 VlEL 11.850 PTH Z.10 VHP 5.034 0PA -4.89 RAP |Z.4J EGG 1.3136
[NJ LONG INJ RT A,_d_ INJ AZNTH |NJ T|VIE PO C$T TZN INJ 2 LAT ]NJ 2 LONG
|79.;_7 264.24 61.58 23 33 32 )503.2 -29.73 171.59
91.89 264.23 61.57 5 26 0 2346.6 -29.71 84.2!
179.27 264.24 61.58 Z] 33 32 3503,2 -29.73 171.59
91.89 _4,73 6!.57 5 26 0 2346.6 -29.71 84.21
179.27 _64.74 61.58 _3 33 32 3503.2 -29.73 171.§9
91.89 _64.23 61.57 5 26 0 2346.6 -29.71 84.21
MI0-C.OJR._ EXECUTION ACCURACY ClefT DETERMINATION ACCURACY
,T_T 6049.2 5GQ 515.9 ,%3 582.5 57 3569.9 SR 497.6 SS 1622.7
RRT .6923 _ .67_ RTF" .9861 CRT .9620 ORS -.9351 CST -.9963
S_ _?l ;l _3 -.0130 R13 .9860 LSA 3948.2 _sA I_O.i sSA 13.z
_j 60_9,8 _ 371.6 THA 3.39 ELI 3601.9 EL2 134.7 ALF 7.65
LAUNCH 0_TE 0EC 22 1968 FLI(_NT TINE _O0.00 ARRIVAL OATE JUL I0 1969
HELIOCENTRIC CONIC 0IS7_ 557.149
RL 147.16 LAL .00 L(_I. _0._ VL _7._1 {AL 5.9J 471. 86.49 H_ 255.19 S_A I27.04 ECC .16819 ZNC 3.5104 V! 30.275
RP lOB.B2 LAP -3.39 LOP 345.38 VP 37,_44 GAP 7.07 A2'P 90,90 TAL 152.73 TAP 47.9_ RCA 103.J3 APO 150.95 V2 34.825
RE 131 .823 GL LP_.03 GP -5.91 ZAL 48.67 ZAP 1_4.|| ET$ _49.09 ZA_ 127.5| ETE 183.40 ZAC i06,16 [TC 168.28 CLP-154.75
PLANE TOCENTR I C CONIC
C3 20.014 VHL 4.474 OLA 37.30 RAL 3_.0_ RA0 _7.8 VI_L ||.8_1 PTH _.|| VHP _._'58 OPA -4.00 RAP J3.47 [CC J.3294
LNCH A._MTH LN(H T_NE L-I TINE JNJ LAT INJ _ _NJ RT AS( ZNJ A2_ATH |NJ TINE
64.54 L_ 35 53 4103.O8 -25.46 |78._M _?qr_6.50 61.68 23 44 16
115.46 4 39 31 2970.06 -25.44 9_1.40 L_d_.49 61.67 5 L=9 1
64._4 22 35 53 4103.O8 -25.46 178.84 _.50 61.68 23 44 16
115.46 4 39 31 _970.O6 -25.44 93.40 _.y6,49 61.67 5 29 I
6=.5,_ _ 35 53 4103._ '_.46 17e.e4 Zi_._O _i.68 23 4,i 16
J15.46 4 39 31 2970.O_ -25.44 93.40 _.49 61.67 5 29 l
O|IrF_'RJ_NT.[AL C(_(T_(_NS NI0-C(_U_ _]_TI_ ACCURACY
TOE 2.5696 TRA 2.7_33 TC3-3.|137 BAU .8332 SGT 6|Sl.9 _ _(_.9 ,SG3 540.7
ROE .38_ RRA .0812 R(3 .0404 FAU .05269 _T .6665 mr .6514 Rrr ._57:=
FOE 2.3627 FRA 3.1532 FC3-Z.27_0 B_ ° 1_ _ 6J73,0 1_3 -.0108 R13 .9857
BOE 2,5981 B_A 2.7245 BC3 3,1140 FSP -19"46 .%1 6161,3 $GZ 379,6 THA 3,17
PO C$T TIN |NJ 2 LAT ZNJ 2 LONG
3503. | -29,03 J 71". 21
_3"rO.| -29.o_ 85.76





ST 3545.4 SR 493.1 55 1539.7
CRT .9548 CR5 -.9258 CST -.9963
LSA _91.8 NSA 194.4 554 13.3
ELI 3576.6 EL2 145.4 ALl r 7.58
LAUNCH 0ATE DEC ZZ 1968
Ht[L TOCENTR I C CONIC
RL I47.16 LAL .0(3
RP 1138.79 LAP -3.39
RE 13A.153 GL 21.09
FLXN_ I_q_F'NTR _( CONIC
C3 21 .|04 VHL 4,594
FLIGHT T|l_l: 202.00 ARRIVAL OATE JUL 1_ 1969
01STAN(E 563.010
LOL gO.22 VL 27.550 GAL 6.25 k_L 86.54 H(A 258,36 S_AA i26.90 [(( .19241 _NC 3.4632 V| 30.275
LOP 348.56 VP 37.336 GAP 7.49 AZP 90.70 TAL 151.80 TAP 50.J6 RCA 102.48 APO 151.52 v2 34.833
GP -5.58 ?AL 47,54 ZAP 155.88 ET$ 346.89 ZA[ 126.82 ETE J83.04 zAC 107,49 ETC 166.313 CLP-156.49
OLA 36.85 R_L 36..72 RAO 6567.9 VEL 11.937 PTH Z.J2 VHP 5.493 0PA -3.11 RAP 14.67 ECC 1.3473
LNO'_ AZNTH LN(H TZNE L-I TINE ZNJ LAT
65.37 22 46 49 4103.13 -24.73
114.63 4 41 51 2995.36 -24.72
65.37 _2 46 49 4103.13 -24.73
]14.63 4 4! 5| 2995.36 -24.72
65.37 22 46 49 4103.13 -24.73
114,63 4 41 51 2995.36 -24.7_
G IFFERENTIAL CORRECTIONS
TOE 2.5B71 TRA 2.9354 TC3-3.0022 (_AU ._471
ROE: .3915 RRA .[32100 RC3 .0443 FAU .04764
F0E 2.1757 FRA 3.0874 FC3-1.9545 6,54° 20|81
6OE 2.6166 BRA 2.9_65 8C3 3.0025 FSP -1794
_NJ L(_N_ _NJ RT A,._{" INJ 4_IIATH INJ T_I4_ PO CST TIM INJ 2 LAT INJ 2 LONG
_78.42 768._1 61.77 23 55 12 3503.1 -28.30 1713.83
95.02 268.B0 61.75 5 31 47 2395.4 -2P._9 87.43
176.42 268.81 61.77 23 55 12 3503.1 -26.313 170.83
93.0"_ 268.B0 61.75 5 31 47 2395.4 -26.29 87.43
176.42 _68.81 61.77 23 55 12 3503.1 -2B.30 170.83
9_.02 _68.80 61.75 5 31 47 2395.4 -28.29 87.43
N_0-COURS_ [X[CUTZCN ACCURACY OR{_IT [3ETERMINAT|ON ACCURACY
S_T 6241.1 5G_ 503.7 S_3 50t.9 ST 3507.5 SR 489.B 55 1459,0
RRT .6446 _ .6_,O6 RTF .g_54 CRT .9471 CRS -.9160 CST -,9967
SG_ 6_61.6 R_3 -.0091 R13 ,9854 L$A 3825.0 NSA 199.3 SSA 13._
5G1 6249.7 $_ 3_6.1 THA 3.00 ELI 3538.1 EL2 155.8 ALF 7.55
LAUN(H GATE 0EC 22 J968 FLIGHT TINE _04,00 ARRIVAL GATE JUL 14 1969
HELIOCENTRIC CCNIC
RL 147.16 LAL .00
RP 108.77 L_P -3.3_
RC 136.471 GL 20.16
PLANE TOCENTRIC CONIC
C3 _2.336 VHt. 4,726
LNCH ATNTH LN(H T_I._
66.22 22 57 56
113.78 4 43 53
66,22 22 57 56
113.76 4 43 53
66.22 - _ 57 56
113.78 4 43 53
01rFE_NTIAL CORRECTIONS
TOE 2.6031 TRA 3.1600 TC3-2.8754 BAU .8_7
ROE .4010 RRA .0607 RC3 .0459 r_UJ .04291
FOE 2.00_2 IrRA 3.021_6 FCS-I ,6633 B_P L=I0513
_£ 2.6336 6RA 3.1611 BC3 2.8757 F,SP -1671
0I STANCE 5_.B37
LCt. 90.22 YL 27.509 GAL 6._I AZ'I. 86.58 _ _6! .53 ,T_4A 1215.76 ECC .19696 INC 3.4169 Vl 30.275
LOP 351.73 VP 37,3_B GAP 7.93 &_eP _.50 TAL 150._6 TAP 52.39 RC4 101.79 APO J51.72 V2 _4.B4!
GP -5.28 ZAL 46.21 ZAP J57.§6 £TS 348.64 Z_ 126.19 ETE 162.74 ZAC |01_.88 ETC 168.32 CLP-159.15
OLA 36.33 RAL 38,37 R_O 6567.9 V_L 11.9_8 PTH Z.J4 VHP 5,739 0PA -2.22 RAP 15.87 [CC I .3676
L-J TIME: _NJ LAT INJ _ _NJ RT AS( INJ AZNTH INJ Till[ I_ CST TIN INJ 2 LAT _NJ _ LONG
4103.40 -23.9_ 177.99 _71.18 61.84 24 6 19 3503.4 -27.54 1713.46
_OLP_.48 -23.9_ 96.76 271.J7 61.83 5 34 16 E422.5 -27.53 89.23
4103.40 -23._ |77._ 271 .JB 61.84 _4 6 Jg 3503.4 -_7.54 J 713.46
30L_L.48 -23.96 9_.76 271.17 6l.B3 5 34 16 2422.5 -27.53 B9.23
4103.40 -23._ |77,_1_ 271,1B 61.84 _4 6 19 3503.4 -27.54 170.46
30LP'Z.48 -23.96 96.76 _71.17 61.83 5 34 J6 24_2.5 -27.53 89.23
MI0-(.OUR_I_ r_[CUTION ACCURAC'{ OR_T DETERMINaTioN ACCURACY
SGT 632|.4 _GR 503.0 $C,3 466.4 ST 3464.3 SR 487.5 SS 13_4.5
RRT ._,71 _ .6145 RTF .9850 CRT .939| CRS -.9060 CST -.9962
SG_ 6341.4 _3 -.0072 R13 .98_._J LSA 3756.8 NSA L>04.4 SSA 13.4
sr,,j 632.3.3 ,%2 391.3 THA _.67 ELI 3494.5 ELE 166.[3 ALF 7.55
702
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69 ,
LAUNCH DATE OEC 22 196B FLIGHT TIN[ Z06,DO ARRIVAL CATE JUL 16 1969
HELIOC[NTR;C CONIC
RL |47.;6 LAL ,O0
RP 1D8.74 LAP -3.36
RC 138.775 GL 19.23
PLAN[TOCENTRIC C(_tIC
C3 Z3.728 VHL 4.871
LNCH AZNTH LNCH TIN[
67.11 Z3 9 16
I12.69 4 45 32
67.J| Z3 9 16
112.89 4 45 32
67.11 Z3 9 16
112.89 4 45 3Z
O|FFERENTIAL CORI_ECTIOMS
TOE 2,6169 TRA 3,3_| TC3-2.7374 eAU ,8685
RO_ .41|9 RRA ,0832 RC3 .0456 FAU .03855
FOE 1.8568 FRA Z.9?'ZZ FC3-1.4065 g_ I_ 20821
BDE Z.6492 BRA 3.3992 BC) Z.7378 FSP -1559
DISTANCE 574.624
LOL 9(3.Z2 VL 27.467 GAL 6.99 AZL B6.63 HCA 26A.70 SHA
LOP 354.91 VP 37.320 GAP 8.38 AZP 90.31 TAL |49,90 TAP
GP -5.01 ZAL 44.88 ZAP 1_.16 ETS 348.33 Z/dE |25.62 ETE
126.61 ECC .ZO]B8 INC 3.3714 Vl 30.275
54,_] RCA IDI.D5 APO 152.17 v2 54.B50
I62.49 ZAC 110.36 ETC 166.32 CLP-159.74
0LA 35.81RAL 39.99 RAO 6568.0 VEL 1Z.046 PTH 2.15 VHP 5.997 OPA -1.33 RAP 17,20 ECC 1.5905
L-Z TIN[ IN; LAT IN; L_IqG IN; RT A_ IN; AZNTH IN; T|N[ PO CST TIN IN; 2 LA T IN; 2 LC>NG
4103.71 -Z3.19 177.56 Z73.59 61.92 24 17 40 3503.7 -26.25 170.07
3051.64 -23.17 98.64 273.58 61.91 5 36 24 2451.6 -26.74 91.15
4103.7| -23.|9 177.56 273.59 61.92 24 17 40 3505.7 -26.75 170.07
3051.64 -23.17 98.64 273.58 61.91 5 36 24 2451.6 -26.74 91.15
4103.71 -23.19 177.56 273.59 6|,92 24 17 40 3505.7 -26.75 170.07
3051.64 -23.17 9tl.64 273.56 61.91 5 36 24 245J.6 -26.74 91.15
MIO-COURSIE [NECUTICIN ACCURACY ORBIT 0[TERNINATION ACCURACY
SGT 6393.4 _ _l .Z _a} 434.0 ST 3415.7 SR A85.8 SS 13tS.2
RRT .6159 RRF .ODZ7 RTF .9847 CRT .9_38 CRS -.8959 CST -.9962
S_ ¢>413.1 RE3 -.0093 RI$ .9847 LSA 3686.3 MSA 209.9 SSA ;3.4
5GJ 6400.9 _ 395.Z THA Z.77 ELI 3A45.6 EL2 176.0 ALF 7.56
LAUNCH DATE DEC ZZ 1968 FLIGHT TIN[ _.DO A_IVAL OATE JUL IB 1969
HIELZ_ENTRIC CONIC
RL |47.16 LAL .00
RP 108.71 LAP -3.32
RC 141.067 GL 18.31
PLANET_ENTRIC CONIC
C3 25._O3 VHL 3.O30
LNCH AZMTH LNCH TIN[
_.03 23 _ 5J
111.97 4 46 45
68.03 23 20 5J
1J1.97 4 46 45
68.03 23 _ 3I
Ill.97 d 46 45
DIFF[RIENT|AL CCIRR_CTIONS
TOtE 2.6296 TRA 3.6_5 TC3-Z.58_ BAU .8762
ROE .4240 RRA .0874 RC5 .0438 FAU .03451
rOE 1.7205 FRA 2.9236 FC3-I.Ia06 BSP 21097
BDE 7.6635 BRA 3.65J6 BC3 Z.590_ FSP -I454
OI$TANCE 380.3?0
LOt. 90.22 VL 27.465 GAL 7.41 AZL 86.67 HCA 267.68 SIAA 126.47 ECC .20719 ]NC 3.3265 VI 30.275
LOP 356.09 VP 37.3J3 GAP B.B5 AZP 90.12 TAL 148.94 TAP 56.81RCA 100.26 APO 152.67 V2 34.860
GP -4.77 ZAL 43.56 ZAP 1_0.(_3 ETS 347.95 Z_ J25.09 ETE 1B2.28 ZAC 111.90 ETC 168.30 CLP-;6;.27
0LA 35.Z7 RAL 4J._ RAD 6568.0 VEL iZ.IJI PTH 2.17 VHP 6.266 0PA -.44 RAP 18.60 [CC ;.4;6A
L-I TII_ IN; LAT IN; L_ IN; RT A_ IN; AZMTH IN; TIN[ PC) CST TEN IN; 2 LAT IN; 2 L(_NG
4|03.97 -L_'_.37 |77.|J 276.04 61.99 24 29 Ifl 5504.0 -2fl.93 169.67
X382,95 -22.35 100.65 276.03 61.98 5 38 8 2462.9 -25.92 93.22
4103.97 -LP'Z.37 177.11 276,04 61.99 24 29 15 35OA.O -25.93 169.67
30112.95 -Z'Z.35 11_.65 276.03 61.98 5 38 8 2482.9 -25.92 93.22
4103.97 -L>'Z.37 |77.11 276.04 61.99 24 29 I5 350A.0 -25.93 169.67
3082.9§ -Z'Z.35 |00.65 E76.03 61.98 5 38 8 a462.9 -25.92 95.22
NIO-COURSE ELOCUTION ACCURACY ORBIT 0ETERHINA TION ACCURACY
_T 6457.5 _ _K)0.| SG3 404.2 ST 3363.3 SR 484.5 $S ;25|.3
RRT .a1048 _ .5948 RTF .9843 CRT .9223 CRS -.8857 CST -.9962
_B M76.8 R23 -.0035 R13 .9843 LSA 3614.6 MSA 215.5 SSA 13.3
SGI 6464.6 _ 397.8 THA 2.69 EL; 3392.9 EL| 185.6 ALr 7.59
LAUNCH DATE DEC 22 196B FLIGHT TIN[ 210.00 ARRIVAL OATE JUL Z0 1969
HELIOCENTRIC CONIC
RL 147.;6 LAL .DO LOt. 90.22 VL
RP ;08.68 LAP -3.28 LOP 1.77 VP
RC ;45.344 GL ;7,40 GP -4.55 ZAL
PLAN[TOCENTRIC CONIC
C3 27.084 VHL 5.204 54.73 RAL
LNCH AZNTH LNCH TIM[ L-Z TIN[ ]NJ LAT
68.99 23 32 39 4|04.15 -21.52
Ill.O! 4 47 30 3IJ6.46 -21.5!
68.99 Z_ 32 39 4104.15 -2|.§2
lJl.Ol 4 47 30 5116.46 -21.51
68.99 Z3 32 39 4104.15 -21,52
/;l.Ol 4 47 30 3116.46 -21,}1
DIFFERENTIAL CC]RRECTION5
TOE Z.6445 TRA 3.9216 TC3-2.4297 BAU .6799
ROE .4373 RRA .0936 RC3 ,04|3 FAU .0_}06|
FOE 1.6001FRA 2.8833 ¥C3 -.9786 BSP 21_71
BOE 7.6804 BRA 3.9229 BC3 2.4300 ¥SP -1352
DISTANCE 566.068
27,443 GAL 7.85 AZL 66.72 HCA 271.05 5H* 126.32 ECC .2;294 INC 3.281_ V; 30.275
37.306 GAP 9.34 AZP 89.94 TAL 147.96 TAP 59.02 RCA 99.42 APO I53.22 v2 34.870
4_.25 ZAP 162.17 ETS 347.49 ZAE 124.6! ET£ 182.11 ZAC 113.50 ETC 168.28 CLP-162.74
0LA 43.17 RAD 6368.1 VEL
IN; LONG IN; RT ASC IN; AZHTH IN; T;N[
176.64 278,52 62.06 24 41 3
102.8! 278.52 62.05 5 39 27
176,64 278.52 62.06 24 41 3
102.81 278.32 62.03 5 39 27
176.64 278.52 62.06 24 4I 3
102.8! 278.52 62.05 5 39 27
NI0-COUR!I( EXECUTION ACCURACY
SGT 65!7.2 SGq 499.3 SG3 377,2
RRT .5997 RRF .59|1 RTF .9640
S6e 6536.3 _3 -.00_6 R13 .9840
54;1 6524.1 5GZ 399.2 THA 2.64
IZ.IB4 PTH 2,]9 VHP 6.553 0PA .45 RkP 20tO6 [CC |,4457








ST 3311.6 SR 482.9 ss 1194.O
CRT ,9133 CRS -.8756 C$T -.9963
L$A 3546.3 NSA Z2;.D $5A ]5._
ELI 3340.9 EL2 194.7 ALF 7.6]
LAUNCH DATE DEC 22 1968 FLIGHT TIN[ 2|2.00 ARRIVAL Ok TE JUL 22 1969
HELICX_ENTRIC CONIC
RL 147.16 LAL .OO LOI.
RP IO8.65 LkP -3.Z3 LOP
RE 145._B GL 16._ GP
PLAN[TOCENTRIC CON|C
C3 29.;02 VHL 5.395
LNCH AZHTH LNCH TIN[
7'0.00 23 44 44
110.OO 4 47 42
7_,_ 23 44 44
110.00 4 47 42
70.00 23 44 44
J10.O0 4 47 42
DIFFERENTIAL CORRECTION5
TOE _.6_44 TRA 4.2'0_9 TC3-2,2704 BAU .8634
ROE .4512 RRA .|O|4 RC3 .0378 FAU .D2717
FOE 1.4879 FRA 2,8453 FC3 -.8062 6SP 21313
BOE 2.6924 BRA 4.2/371 BC3 2.2707 FSP -1264
DISTANCE 591.713
90.22 VL 27.4L>13 GAL 8.3_ AZL 86.76 PiCA 274.23 5HA 126.17 ECC .21917 I NC 3.2363 vJ 30.275
4.43 VP 37._99 GAP 9.86 AZP 89,76 TAL 146.99 TAP 61.22 RCA 98.52 APO 153.82 V2 34,880
-4.35 ZAL 40.95 ZAP 163.59 ETS 346.92 ZAE 124.17 ETE 181.96 ZAC 115.;5 ETC 168.23 CLP-164.|6
DLA 34.18 RAL 44,7| RA0 6568.Z VIEL 12.267 PTH 2.21 VHP 6.835 DPA 1.34 RAP 21.58 ECC 1.4789
L-I TIME IN; LAT IN; LONG IN; RT ASC IN; AZNTH IN; TIN[ PC) CST TIN IN; 2 LAT IN; 2 LONG
4|04.02 -_.64 176.13 _1.04 62.|3 24 §_ 6 3504.0 -24.20 16_,79
3152.42 -ZO.63 105.13 2_J.04 6_.J2 § 40 14 2552.4 -24.19 97.80
4J04.02 -L:_._ _76.J3 _8J.04 62.J3 24 53 8 3504.0 -24.20 168.79
3152.42 -_.63 10_.|3 _8J.O4 62.12 3 40 |4 2552.4 -24.19 97.80
4|04.02 -20.64 176.13 _91.04 62.I3 24 33 6 3504.0 -24.20 16_.79
3152,42 -L:_.63 105.13 _81,04 6_.12 3 40 IA 2552.4 -24.19 97.80
NI0-COUR_M_ [_[CUTION ACCURACY ORBIT 0[TERHINAT|ON ACCURACY
SGT 6565.6 SC_ 49_._ 5G3 352.1 ST 3252.3 SR 480°8 $S 1139.1
RRT .3973 RRF .5897 RTF .9837 CRT .9043 CR$ -.8652 CST -.9964
6584.5 R_3 -.0001 R13 .9837 LSA 3472.0 HSA 226.5 55_ 13.0
5G1 6572.4 SG2 399.2 THA 2.60 ELI 3281.4 EL2 203.4 ALF 7.64
703
JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69_
LAUNCH CAT£ 0£C 22 J968
HIEL _OCENTR | C CONIC
RL 147.|6 LAL .00 LOt.
RP 106.61 LAP -3.16 LOP
RC 147.857 GL 15.60 GP
PLANE TC_ENTR|C CONIC
(:3 31.39(_ VHL 5.603 0LA
LNO.4 ATNTH LNCH TINE L-I TINIE INJ LAT
71 ,05 0 | 3 4J03,41 -|9,73
108,95 4 47 17 3191.00 -19.7Z
71.05 0 l 3 4103,41 -J9.73
108.95 4 47 17 319J.00 -19,12
110.00 5 40 J8 3028.81 -24.3_S
IIO.O0 4 ? 13 3313.60 -15.22
CIFFER£NTZAL CCR_[C TIONS
TOE 2.6648 TRA 4._08_ TC3-2.J063 B_M.I ._40
_O£ .4658 _A .1110 RC3 .0339 F_J .02_J'4
Fo[I .3872 FRA _.8133 FC3 -.6_ _ 21729
_£ 2.7052 8RA 4.5102 8C3 2.1065 F_ ° -1|83
L4UN_H OAT[ O[C ZE J_
H[L IC_ENTRZ C CONZC
RL ]47.16 L4L ,00
RP 108.38 L/_P -3.O9
RC 150.09_ GL 14,72
PLAN[ TOCENTRIC CONIC
C3 33,991 VHt. 5.630
LNCH 42'NTH LN_H 7II_
72.J6 0 13 49
107.84 4 46 9
72,16 0 13 49
107.84 4 46 9
JI0.00 6 5 79
110.GO 3 53 40
0IFFERI[NT|4L _CT|ON5
TOE 2.6?54 TRA 4.85|4 T(3-J ._40_ 8AU ._J8
ROE .4811 RRA .JL_'_4 R(3 .0_ FAU .02091
ro£ I .2964 FRA 2.7864 IrC3 -.5315 85P 21921_
2.7183 8RA 4.83J0 8C5 1.9404 FSP -1107
FLIGHT Tll(214.(X) ARRIVAL CAT[ JUL 24 1969
O|STAN(.[ 597.298
90,22 VL 27,398 GAL B,83 AZL 86,81HCA
7.64 VP 37,292 GAP |0.40 AZP 89.59 T_L
-4,18 Z4L 39.68 Z4P 164.97 ETS 346.2l ?,a,E
277.41 SN4 126,02 [CC .22591 INC 3,1908 vl ]0.275
146.82 T4P 63,42 RC4 97,55 4PO 154.49 V2 34.891
123.76 £T£ 181.84 Zk( 116.65 ETC 168.J5 CLP-165.55
33.63 RAL 46.21 RAO 656_.3 VlEL 12.360 PTH 2.23 VHP 7.174 0PA 2.22 RAP 23.15 £CC 1.5166
INJ _ [NJ RY AS( INJ AZNTH INJ Till[ PO C$T TIN INJ 2 LAT INJ ? LONG
175,57 _13,59 62.20 l 9 27 3503.4 -23.30 168,28
J07.62 183.58 62.19 5 40 28 2591.0 -23.28 100.34
175.57 _3.39 6E.20 ! 9 _7 3503.4 -23._O 168.Z_
101,6_ 283.58 62,19 5 40 28 2591,0 -_3.28 10_.34
97.48 286,06 65.25 6 30 47 2428.8 -27.49 89.71
1J4,50 780.93 59.0_ 5 2 215 _713.6 -19.21 IO7.66
N|O-(.OJRS_ E_ECUTICN _CCURAC_ ORBIT 0ETERN|NATION 4CCUR4CV
SGT 660?.8 _ 497.0 _13 329.0 ST 3192.4 _ 478.2 SS 1089.Z
f_T ._979 F_F .fll_ RT1F ._33 CRT ,8950 CRS -.8548 CST -.9965
.T_ 6_16,5 R23 ,O0l_ RI3 ,9_35 LSA 5398.9 N5_ 231,7 SS4 12.8
_l (d_14,_ _. _J_,0 THA 2,58 ELI 3221,l £L.2 211,4 ALF 7.67
FLI_IT TIN[ Zl6.00 ARRIVAL 0_TE JUL 26 1969
01STJ_N_E 602.814
LOL 90.LP'Z VL 27.375 GAL 9.3_ A_'L _.86 _ EBO._9 .S_.IA 1E_.87 £CC .233_4 IN( 3.1447 Vl 30.275
LOP IO.BZ VP 37._6 G_P 10.97 AZP 89.41 TAL 145.05 T_P 65.64 RCA 96.51 APO 155.23 V2 34.902
GP -4.01 ZJ_.. _.43 ZAP 166.30 ETS 345.54 ZAE 123.37 ET£ 181.74 ?4( 118.59 £TC 168.06 CLP-I_.90
0LA 33.07 RAL 47.6? RAO 6_,3 VIEL |_.464 PTH _,25 _ ?.514 0PA 3,J0 RAP 24.76 [CC 1.5594
L-I T;N[ INJ LAT ;NJ _ INJ RT AS_ INJ A_HTH JNJ TIN[ PO (ST TIN _NJ _ L4T INJ _ LONG
4102.11 -18.B0 174.9_ _86.16 6Z._8 1 _ I1 3502.J -2Z.36 J67.71
3232,4Z -18,19 il0,_0 _,16 62.2? _ 40 2 2632,4 -22,35 103.07
4J0Z,II -18.B0 174._J ZI_.16 62.26 ! L_ I1 3502.| -L_.36 167.71
3232.42 -18.79 110._0 _.16 62,27 5 40 2 2632.4 -_2.35 103.07
2_.73 -25.48 94.g0 _9.63 66,40 6 55 18 2_8.7 -28.45 86.98
3393._0 -12.3_ llS.H 182,31 57.87 4 _0 13 2793.8 -16.52 112.31
NJ0-O_UR_ £_(UTICN A_URACY ORBIT OETERN_NAT_ON 4(CURAEY
SGT _43.2 _,R 495.5 S(13 _07.7 ST 3131,6 SR 474.7 SS 1043.6
RRT ,6009 _ .59_ RI_ .9834 CRY ,8853 CR$ -.8445 CST -.9e66
_|.7 1_3 ,00_ RJ3 .9834 LSA 3326,4 N$4 236.5 $SA J_.6
SGI _49.9 _2 _5.5 THA 2.57 EL| 3159.8 EL2 218.8 4LF 1.68
LAUNCH OAT[ 0EC Z2 1968 FLIGHT TIN[ 21_,D0 _RRIV4L 04TE JUL 28 1969
HCLIKENTRIC CONIC OlSTANEE 608,251
RL 147.16 L4L .00 LOL 90.22 VL 27,351 GAL 9,97 ATL 86.90 r.,K_A283,77 S_A 125,72 ECC .24121 INC 3.0976 VZ 50.275
RP 108,54 LAP -3.01 LOP Z4._I VP _1._80 GAP 11,58 AZP 89.26 TAL |44,09 74P 67,87 RC4 95,40 APO J56,04 v2 34.914
RE 152.312 GL 13.85 GP -3._ 7 Z4L 37.22 Z4P 167.61 £TS 544.25 ?AE 123.00 E7£ 181.66 ZAC 120.35 ETC 167.94 CLP-168.22
PLAM[TO(ENTRIC CONIC ..... ,
C3 36.956 VHL 6.079 0L_ 32.50 RAL 49.08 RA0 6568.4 VEL 1Z.563 PTH 2.28 VHP 7.875 DP4 3:97 RAP 26,42 ECC J.60B2
LNO4 AZMTH LN_H T|N[ L-J T_- |NJ LAT ;NJ LON_ _NJ RT A,_( JNJ A_HTH INJ TZN[ PO C$T TIM |NJ 2 LAT _NJ _ LONG
73,33 0 27 2 4099.79 -17,84 174.24 288.76 62,37 1 35 21 3499,8 -21.40 167.05
106.67 4 44 13 3276.97 -17.83 J13.20 288.75 62.56 5 38 50 2677.0 -21.39 106.00
73.33 0 27 Z 4099,79 -17,84 174,14 288,76 62,37 J 35 21 3499.8 -2|,40 167.05
106.67 4 44 13 32?6.97 -17.83 115.20 288.?_ 62.36 _ _ _K) 2677.0 -21.39 106.00
110.O0 6 26 1 2963.00 -26.17 93.2_ 292.99 67'18 ? 15 24 2363.0 -29.03 85.20
II0.00 3 44 24 3461.71 -9.87 122.64 283.98 57.11 4 42 6 2861,8 -14.14 116.14
0IFFER[NTIAL CORR'I[CT|ON_ NI0-COURS_ _CUTION ACCURACY CRSIT 0£T_RNIN4T]ON 4CCUR4C_
TOE 2.6908 TRA 5.1798 7C3-|.769(3 _AU .874| SGT _I_75.9 _ 493.4 ,S_3 _88.4 ST _074.3 SR 470,6 S5 1003.8
ROE ,4969 RRA .1359 RC3 .0263 FAU .01795 RRT ,_ RRF ,6014 R'rF ,9833 CRT .8757 CRS -,8346 CST -,9968
FOE 1.216_ FRA 2,7673 FC3 -,4206 8SP 22001 _ (H594,1R_3 ,00_ R13 ,9833 LSA 3259,2 HS_ 240.7 SSA 12,4
80E 2.7363 eRA 5.i816 8C3 I ,7692 FSP -1032 $61 _N_2,6 _G2 591,9 THA 2,58 ELI 3102.0 EL2 225,2 ALF 7.67
LAUNCH 04TE DEC 22 1968 FLIGHT TIN[ L_.00 ARRZVAL 04TE JUL 30 1969
H_L;O_ENTRIC CONIC OI$TM_K_E 613.597
RL i47.16 LAL .0_ LOL g0.22 VL 27.328 GAL IO.6| A2'L _.9_ H(J, Z86.96 S#4A 1_5.57 £CC .24990 INC 3.0491 VI ]0.275
RP 108,50 LAP -2,9"Z LOP 17,213 VP 37,274 GAP 12,22 A2'P 89.11 TAL t43,15 TAP 7_.11RCA 94.19 _PO 156,95 V2 34.926
RC 154.516 GL 13.O0 GP -3.73 2AL _.03 ZAP 168.88 ETS _M2.86 ZAE !_.64 ETE 181.59 74( 122.15 ETC 167.78 CLP-169.51
PLANETCX_ENTRIC CONIC
(3 40.344 VHL 6,352 OLA 31,93 RAL 50,45 RAO 6568,6 VEL 12,717 PTH 2,3l VHP 8,262 0PA 4.83 RAP 28,10 ECC 1.6640
LNO4 AZeNTH LNC_ TINE L-I _N[ INJ LAT
74.58 0 40 47 4096.04 -16.86
105.42 4 41 21 3325.05 -16,85
74.58 0 40 47 40_J_.O4 -J6.86
105.42 4 41 21 3325,05 -16.85
110,00 6 44 _ _945,J0 -_._4
110.00 3 37 16 3524.00 -7.56
DIFFERENTIAL CCRR_CTICN_
T0£ 2.7032 TR4 5.54_ TC3-1.6034 BAU .8649
ROE .5110 RR4 .1311R(3 .02_6 FAU .01531
FOE 1.1427 FR_ 2.7512 F(3 -.3285 8_ 22166
80E 2.7514 _4 5._00 8C3 1.6036 FSP -_8
INJ LONG INJ RT A,T_ INJ. AZt4TH INJ TIN[ PO CST TIN INJ 2 LAT |NJ 2 LONG
173,42 _91,37 62,47 I 49 3 3496.0 -_0.41 166.27
116.33 291._6 62.46 5 36 46 2725.1 -20.40 109.18
173,42 _1.37 62,47 I 49 3 3496.0 -20.41 166.27
116.33 291,3_ 62,46 5 _6 46 2725.1 -_O.40 109.18
92,04 L_6,E4 67,74 7 33 7 2345,1 -29,42 83.96
12_.97 285.77 56,56 4 _6 0 2924,0 -11.90 119.57
MI0-CCUR_I_ _CUT]ON ACCURACY _RS_T O_T_RN_N4T|ON 4CCUR4C_
K7 _98._ _ 190.6 St.,3 270.3 ST 3013.2 SR 465.2 55 966.3
RRT ,6|37 RRf ._089 RTT ,9834 CRT ,8657 CR5 -.8_45 CST -.9969
6716.4 R23 ,0043 R13 ,9834 L$_ 3189.0 N54 244.4 55A 12.Z
,9(,1 6705,3 SG2 _87.0 THA 2,58 ELI _040.2 EL_ 230,8 4LF 7,66
?'04
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_
LAUNCH CATE DEC 23 1968 FLIGHT TIME 70.00 ARRIVAL CATE MAR 3 1969
HELIOCENTRIC CEltiC
RL ]47.15 LAL .00
RP 107.48 LAP 3.02
RC 65.159 GL 5.36
PLANETOCENTRIC CONIC
C3 |8§.505 VHL 13.620
LNCH ATNTH LNCH TIN[
90.00 4 43 35
90.00 20 36 40
IOO.O0 6 12 57
1(30.O0 21 50 0
1]0.00 7 39 5





1_.775 GAL 16.95 AZL 85.94 H(A
31.908 GAP -]9.60 AZP 87.28 TAL
65,86 ZAP 27.68 ETS 1B_.4l Zjl_
CLA 14.84 RAL








TOE -.6400 TRA-1.6652 TC3 -.1125 BAU ._833
R0E -.g698 RRA .39_1 RE3 -.0199 FAU .013]0
V0E .3429 FRA .6468 FC3 -.0621BSP 2242
t_£ 1.1620 BRA 1.7108 BE3 .1142 VSP --66
48.06 St.tA 91.44 ECC .65159 INC 4.0618 Vl 30.277
170.37 TAP 218.43 RCA 51.86 APO 151.02 V2 35.257
145.72 ETE 191.42 2AC 61.48 ETC 165.85 CLP 27.66
21.61RA0 6571.0 EL 17.516 PTH 2.97 VHP 23.005 OPA -7.14 RAP 348.81EEC 4.0529
INJ LONG INJ RT A,_ INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG
110.85 286.91 78.54 5 36 57 2601.5 -27.39 102.43
212.13 274.15 69.73 21 58 5 4285.2 17.26 204.69
g0.05 287.52 78.70 7 1 30 2315.5 -29.15 81.48
194.05 273.46 69.14 23 7 29 4048.6 18.88 186.56
70.66 288.39 79.06 B 23 9 EO43.8 -33.75 61.62
180.13 271.51 67.44 23 55 12 ]1890.9 23.10 172.52
NIO-(,OU_SIE EXECUTION kCCURACV ORBIT OETER_4IN_TIC_I ACCURACY
• ;T 831.6 SC_ 445.5 SG3 31.0 ST 346.2 SR 4J1.2 SS 332.4
RRT .0076 RRF -.0102 RTF' -.6404 CRT .6956 CRS .7929 CST .9872
943.4 _3 -,0034 R13 o.6404 LSA 59(].2 NSA 225.5 SSA 13,7
SGI 831.6 SG2 445.5 THA .33 ELI 49_.2 EL2 206.6 ALF 52.00
LAUNCH 04TE DEC 23 1968 FLICe4T TINE 72.00 ARRIVAL DATE MAR 5 1969
HELIOCENTRIC GONIC
RL 147.15 LAL .00
RP 107.49 LAP 3.10
RC 63.173 GL 5.73
PLANETOC_NTR|( CONIC
C3 168.231 VHL 12.970
LNCH AZMTH LN04 TIN[
90.00 4 40 21
9(3.00 20 47 13
100.00 6 10 16
I0(3.O0 21 39 59
zJO.O0 7 37 35
110.00 22 49 9
0ISTANCE 146.698
LCI. 91.24 VL 19.434 GAL 16.23 AZL 86.02 PiCA 51.30 SMA 93.06 ECC .62414 INC 3.9770 Vl 30.277
LOP 142.47 VP 32._J6 GAP -37.73 A2P 87.51 TAt. 169.63 TAP 220.93 RCA 34.98 APO 151.14 V2 35,254
GP 1.29 ZAL 64.78 ZAP 26,15 ITS 182,75 ZAI[ 144.39 IT[ 192,10 ZAC 83.13 ETC 165.96 CLP 26.12
OLA 15.59 RAL








TOE -.6403 TRA-1.C_86 TC3 -.1187 BAU .2715
ROE -.9343 RRA .3701RC3 -.02"22 FAU .01552
F0E .3564 FRA .67OO rE3 -.0696 BSP 2557
BDE 1.1527 BRA 1.7091 6(3 ,1_7 FSP -72
LPZ.52 RAO 6570.8 VEL 17.016 PTH 2.92 VHP 22.072 0PA -6.43 RAP 550.38 ECC 3.7687
]NJ LON_ |NJ RT A_C [NJ A2'f4TH [NJ TIME PO EST TIN [NJ 2 LAT |NJ 2 LONG
!11.59 _86,89 78.19 5 33 33 2612.l -27.29 103.19
209,40 273.88 68.73 22 7 55 4242.2 16.11 202.06
90.68 _.87.31 78,39 6 $8 58 2322.1 -29.06 82.13
191.41 R73.16 68.12 23 16 46 4007.4 17.73 184.04
71.05 288.42 78.84 8 21 44 2048.9 -53.72 62.02
177.67 271,10 66,30 24 3 23 3853.3 21.96 170.19
MIO-O31JR_E EXECUTION ACCURACY ORBIT DETERNIN_TION ACCURkC_
SGT 8"PZ.0 SGR 450.0 SG3 33.7 ST 364.4 SR 415.9 SS 548.0
RRT .0116 _ -.0140 R1T -.6597 CRT .6933 CRS .794I CST .9870
848 981.2 R23 -.0035 R13 -.6591 LSA 610.8 MSA 231.5 SSA 15.9
S_! 872.0 S(,2 449.9 THA .47 ELI 509.7 EL2 214.2 ALF 50.4J
L_UNCH 04TE 0It 23 1968 FLIGHT TIN[ 74.00
HELIO(ENTRIC CONIC DISTANCE 152.797
RE 147.15 LAL ._() LOt. 91.24 VL 20.050 GAL 15.52 AZL 86.10 _CA 54.55 51,44 94.67 ECC .59739
RP 107.50 LAP 3.18 LOP J45.72 VP 32.669 GAP -35.96 ATP 87.74 TAL 168.91 TAP 223.46 REA 38.12
RE 61.231 GL 6.10 GP 1.33 ZAL 63.76 ZAP 24.64 ETS 183.14 ZAE 145.19 ET[ 192.83 7AC 84,80
PLAN_TOCENTRIC CONIC
C3 ]52.646 VHL 12.355 OLA 16._2 RAL 23,58 RA0 6570.7 VI[L 16.552 PTH 2.88 VHP 21.172 OPA -5.71
LNCH AZHTH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ ATNTH INJ TIME PC) CST TIN
90.00 4 36 51 3221.gO -25.79 112,27 286.74 77.88 5 30 33 2621.9
90,00 20 57 33 4798.45 18.06 206.66 273.56 67.82 22 17 32 4198.4
IO0.00 6 7 21 2930.05 -27.63 91.25 287.18 78.11 6 56 1! 23_0.0
I00.00 22 9 45 4565.51 19.80 188.78 272.80 67.14 23 25 50 3965.5
110.00 7 35 52 2653.07 -52.47 71.36 2_8.32 78.66 8 20 5 2053.1
ARRIV4L 0ATE NAR 7 1969
INC 5.8996 Vl 30.277
APO 151.23 V2 55.251
ETC 166.07 CLP 24.61
RAP 351.96 ECC 3.5122






1]0.00 22 57 42 4415.25 24.32 175.23 270.64 65.20 24 11 18
CIFFERENTIAL CORR[CTION5 NIO-C,.OURSlE EXECUTION ACCURACY
TOE -,63_O TRA-1.6693 TC3 -.1241 g,6U .2383 S_T 912,5 SGR 453,7 S_3 _6.6
ROE -,8991 XRA .3483 RE3 -.0246 FAU ,01377 RRT .0156 RRtF -.0181R1T -.6786
FOE .3701 FRA .6934 rE3 -.0781B_P 2526 _ 1019.0 R23 -.0040 Rt3 -.6786
BOE 1.1031 8RA !.7052 _C5 .1266 FSP -_O _1 912.5 SG2 453.6 THA .59
L_UNCH 04TE DEC 23 1968 FLIGHT TIN[ 76.00
HEL IO(ENTRI( CONIC 0|$TAN(E 158.977
RL 147.15 LAL .OO LCL 91.24 VL 20.624 GAL 14.84 AZL 86.17
RP 107.51 LAP 3.24 LOP 148.98 VP 33.020 GAP -34.L_ A2'P 87._ TAL
RE 59.338 GL 6.49 GP 1.38 7AL 62.81 ZAP 23.15 ETS 185.56 Z/_
PLAN[TOCENTR|C CONIC
C3 138.571 V_. 11.772 OLA 17.04 RAL 24,18 RAO 6570.5 VI[L 16.121PTH
LNCH A2'NTH LNCH TINE L-I TINE INJ I.AT
90.OO 4 53 3 3230._ -25._
90.00 21 7 43 4753.95 16.g0
I00.00 6 4 IO 7937.15 -27.53
100.00 LP'Z 19 18 4522.99 18._
110.00 7 33 56 2656.29 -_.4Z
110.00 23 6 1 4376.62 23.20
OIrFERENTIAL CORR_CTIOqS
T0E -.6381 TRA-1.6690 TC3 -.1291B_MJ .2444
ROE -,8641 RRA .3267 RE3 -.O271 FAU .01406
FOE .3844 VRA .717| FC3 -.0878 8_P 2705
BOE 1.0741 _RA 1.7006 8C3 .1319 FSP -89
3815.3 20.77 167.88
ORBIT OETERNINATION ACCURACY
ST 382.7 SR 420.0 55 564.0
CRT .6928 CRS .7955 CST .9866
LSA 651.6 MSA 257.2 SSA 14.1
ELl 525.3 EL2 221.5 ALF 48.83
ARRIVAL 0ATE MAR 9 1969
57.80 SNA 96.27 EC( .57140
168.21 TAP 226.01RCA 41.26
146.11ETE 193.63 ZAC 86.48
2.84 VHP 20.305 OPA -4.97
INJ L,CNG INJ RT A_ _NJ A2'MTH INJ T[14[ PO C$T T_N
112,91 286,46 77,59 5 26 54 L'_631,0
203.9_ 273.17 66.94 _ 26 57 4154.0
91.75 _6,91 77.86 6 53 7 2337.2
186.14 272.37 _.21 23 34 41 5923.0
71._0 258.09 78.52 8 18 12 2056.3
172.79 _70.13 64.16 24 18 58 5776,6
N_O-_UI_JE EI(ECUTION ACCURACY
SGT 954.3 _ 456.8 Sty3 39.7
RRT .OZO0 RRF -.0_7 RI"F -.6967
S68 1058.0 R23 -.OO46 RI3 -.6967
$61 954.4 ,9(,2 456.6 THA .71
INC 3.8285 vi 30.277
APO 151.29 V2 55.248
£TC 166.17 (LP 23.11
RAP 555.55 ECC 3.2805








ST 401.9 SR 423.5 SS 380,5
CRT .6928 CR5 .7971 CST .9863
LSA 653.2 MSA 242.4 SSA 14.3
ELI 537.3 EL2 228.4 ALF 47.]7
70_
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
LAUNCH CAT£ 0EC 23 |968 FLIGHT T|NE 78.00 ARRIVAL 0ATE MAR II J969
HELIOCENTRIC CONIC
RL J47.|5 LAL o00
RP |07.52 LAP 3,29
RC 57.50! GL 6.89
PLAN[TOCENTRI¢ CONIC
C3 125.B51VHL II.Zl8
LNCH 47MTH LNCH TIE
90.00 4 ZB 58
90.00 2J J7 4Z
|00.00 6 O 43
1{30.OO 22 28 39
llO.O0 7 31 46
1|0.O0 23 14 5
0|STANCE 165.Z_?
LCI. 9J .74 VL ?|.|60 OIL |4.18 AZL 66.24 H(A
LOP 15?.?3 VP 33,353 GAP -37._ ATP 88.|8 TAL
GP J.43 ZAL 61.92 Z_P 21.67 ET$ |84.04 ?AE
6J.04 S,qA 97.87 ECC .54673 IN( 3.7619 Vl 30.277
J67.53 TAP 228.58 RCA 44.4l APO 151.32 v? 35.243
147.16 ETE 194.50 ZAC 88,17 ETC 166.25 CLP Z1.62
0LA 17.75 RAL 24.92 RAO 65?0.3 VEL 15.722 PTH 2.79 VHP 19.468 0PA -4,21 RAP 355.J5 ECC 3.O7|2
L-I TIHE |NJ LAT INJ LONG INJ RT A,T_ INJ AZNTH |NJ TIME PC) CST TIN INJ 2 LATINJ 2 LONG
3239.33 -25,53 J13.49 286.05 77.32 5 22 58 2639.3 -27.03 105.14
4708.72 15.67 201.16 2?2.74 66.11 22 36 11 4J08.7 12.31 J94.|0
2943.48 -27.44 92.20 286.52 77.64 6 49 46 2543.5 -28.86 83.68
4479.8! |7.45 183.,50 27|.90 65.34 23 43 18 3879.8 |3.98 176,43
2658.61 -32.39 7|.77 287.73 78.43 8 16 4 L:_358.6 -33.6fl 62.77
4337.44 L_Z.0! 170.37 269.56 63.J6 24 26 22 3737.4 18.23 J63.27
OIFFERENTIAL CORRECTIONS N|0-COIJRS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.6402 TRA-|.6703 TO3 -,1343 B_MJ ,23|5 SOT 1/300.0 _R 458,1 S_3 43.| ST 423.3 SR 426.4 $5 397.8
R_E -.8293 RRA .3055 RC3 -.0299 FAU .014_6 RRT ,o"_r_ _ -.0282 RTI r -.7138 CRT .6942 ORS ,7990 CST .9862
FOE .3996 FRA .7415 FC3 -.0988 BSP 2829 S_ 1|00,4 /_3 -.0047 RI3 -.7|39 L,T_I 676.8 HSA 2¢7.1 554 14.5
BOE |.0477 BRA I .6980 BC3 .1376 FSP -98 _| 10130,1 ,T_2 458.9 THA .87 ELI 553.0 EL2 235.0 ALF ¢5.30
LAUN(H OATE OEC 23 1968 FLIGHT T[I_ 80.00 ARRIVAL OATE HAR |3 1969
HELIOCENTRIC CONIC Ol$TA4HCIE 171.557
RL 147.15 LAL .00 LOL 9j.24 VL 2J .661 GAL 13,34 AZi. 86.30 Hr_ 6,1,29 944 _J.44 ECC .52|92 IN( 3.6995 v] 30.277
RP 107.54 LAP 3.33 LOP I55.48 VP 33,64;8 GAP -31.15 AZP 88.39 T/u. 166.89 TAP 231.17 RCA 47.54 APO 151.33 v2 35.238
RC 55.726 GL 7.30 GP 1.4g ZAL 6l .lO ZAP ;_D.21 ETS 184.59 Z/I_E: 148.36 ETE I95.47 ZAC 89.88 ETC 166.32 CLP 20.1 6
PLANETOCENTRIC CONIC
C3 1|4.344 _ JO.693 OLA |8.44 RAL 23.60 RAO 65?0.2 MEL J5.352 PTH 2.75 _ 18.66! OPA -3.44 RAP 356.75 ECC 2.88|8
LNCH A2')4TH LNCH TIME L-I TINE INJ LAT INJ _ INJ RT A_C INJ A2'NTH INJ TINE PO CST TIN INJ 2 LATINJ 2 LONG
90.00 4 24 34 3247.08 -25.42 114.03 _.85.5| 77.07 5 18 41 2647.1 -26.94 105.69
90.00 21 27 31 4662.73 14.38 I86.40 272.24 65.34 L_ 45 14 4062,7 10.94 191.42
|00.00 5 56 59 2949.07 -27.35 _'Z.59 286.00 77.45 6 46 8 2349.1 -2B.Bl 84.09
100.00 _ 37 47 4435.97 16,I9 I80,_6 271,37 64.32 23 51 43 3836.0 12.62 173.88
|IO.O0 7 29 21 2660.07 -32.37 71.88 287.24 78.36 8 13 4J 2060.J -33.63 62.88
110.{30 23 21 54 4297.74 Z0,77 167.95 L_8.94 62,L_Z 24 33 32 3897,7 16.89 160.98
0_FFERENTIAL CORRIECTIONS NI0-COi_SI[ E_ECUTION ACCURACY ORBIT O[TERNINATION ACCURACY
TOE -.6404 TRA-I.6683 TC3 ".|382 eAU ._172 _T I045,5 _ 4_.1 S(;3 46.8 ST 444.7 SR 428.7 $$ 415.6
R'Df. -.7950 RRA .2847 RC3 -,0328 FAU ,0147J RRT .031_ _ -.0348 RTF -.7304 CRT .6955 ORS .BOll CST .9859
FOE .4J54 FRA .7663 FC3 -.||J4 8_P _0|| _ I142.5 R_3 -.0053 RI3 -.7305 LSA 7013.7 HSA 251.2 $SA J4.7
80E 1.02138 _RA I .69_5 8(3 .|42J FSP -|08 ,f_| 1045,6 ,f_2 460.4 THA |.00 ELI 568.8 EL2 240.9 ALF 43.49
L4UNCH OATE DEC ?3 1968 FLIGHT TINE 82,00 ARRIVAL 0ATE NkR |5 1969
HELIOCENTRIC CONIC
RL 147.|5 LAL .00
RP ID7.56 LAP 3.36
RC 54.02I GL 7.72
PLANETOI_ENTR|C CONIC
C3 103.932 VHL J0.195
LNCH AZNTH LNCH T|h_
90.00 4 |9 50
_.00 2| 37 J|
tO0.O0 5 52 57
I(30.00 22 46 45
|]O.OO 7 26 42
1]0.00 23 29 29
01STANCE 177.944
LOL 9J.24 VL 22.128 G_L |2.92 kZL 86.36 hEA 67.53 S,_4A 100.99 ECC .49849 INC 3.6405 Vl 30.277
LOP |58.73 VP 33.964 GAP °29.69 ATP _8.6| TAL |66.27 TAP 233.80 RCA 50.65 JPO 15J.33 v2 35.232
GP 1.55 7_L 60.34 ZAP 18.76 ETS 185.22 ?_E 149.69 ETE 196,55 ZkC 91.59 ETC 166.37 (LP 18.70
01FFERIENTIAL CORRIECTIONS
TOE -.6411 TR_-1.665| TO3 -.|4|2 BAU .Z024
ROE -,7611 RRA .2643 RC3 -,0358 FAU .0|5|0
FOE .4319 FRA ,7916 FC3 -.1258 _SP 3_t33
_E .9952 _RA 1,6859 8C3 .1456 FSP -lJ9
L_UNCH 0ATE 0E( 23 |_C:_
0LA 19.11RAL 26.22 RA0 65?0.0 VEL 15.009 PTH 2.70 VHP 17.882 CP_ -2.65 R_P 358.36 ECC 2,7|05
L-I TINE IN| LAT IH_ LONG IN| RT AS(:
3254.50 -25,50 1J4.53 284,86
4615.96 13.04 195.62 271.69
2954.02 -27.28 92.94 285.36
439|.48 14.86 178.21 2?0.78
2660.72 -32.36 7|.93 286.63
4257.55 |9.48 |65.55 268.28
HIO-CCURSE EXECUTION
HELIOEENTRIC CONIC
RL ]47.15 LAL .00 LOt. 9|.24 VL
RP 107.58 LAP 3.38 LOP |6|.97 VP
RE 52.393 GL 8.15 GP |.62 ZAL
PLANETCX_ENTRIC CONIC
C3 94,_07 VHL 9.72| OLA |9.77 RAL
LNCH AZNTH LNCH TINE L-I TIME INJ LAT
90,00 4 14 45 3261.08 °25.20
90.00 2J 46 42 45_8.43 ||.64
100.00 5 48 37 2958.38 -27.21
100,OO 22 55 31 4346.36 1_.49
|]0.00 7 23 48 2660,61 -32.36
I|0.00 23 36 50 4216.89 J8.|3
OIFFERENTIAL CCRRECTION$
TOE -.6422 TRA-l.6603 TC3 -.143| BAU .1874
R_E -.7277 RRA .2444 RC3 -.0389 FAU ,0|554
FOE .4495 FRA .8176 FC3 -.1423 BSP 339_
_E ,9706 BRA 1.6782 8C3 .1483 FSP -|32
|NJ A2'NTH INJ TIM_ PO CST TIN IN| 2 LATINJ 2 LONG
76.85 _=5_14 4 2654,3 _26,67 |06.20
64.64 22 54 7 4016.0 9.52 188,72
77.28 6 42 |l .... _35_.0 -28.76 84.45
63.76 23 59 56 3791.5 11.22 171.32
78.34 8 |l 3 2060.7 -33.63 62.93
61.34 24 40 27 3657.5 15.50 158,69
ACCURAC_ ORBIT 0ETERNINATION ACCURAC_
SGT |092.5 SGR 461.5 5G3 50.9 ST 467.J SR 430.3 SS 434.!
RRT ,0385 _ -.0409 RTF -,7464 CRT .6971 ORS .8035 CST .9858
S_ 1186.0 R23 -.0059 RI3 -,7465 LSA 725.7 HSk _54.7 SSA 14.8
,_| JO_r_,7 ,f_ 46| .| THA 1.|3 EL| 585.5 EL2 246,| ALF 4| .64
FLIGHT TINE 84.00 ARRIVAL O_TE
DISTANCE 184._J0
L:_.564 GAL 12.32 A2'L 86.42 PiCA ?0.77 ,T_4A lG2.5| EC( .47597 IN(: 3.5842 V| 30.277
34.244 GAP -2_.29 _2'P 88.82 TAL J65.68 TAP 236.46 RC_ 53.72 APO J5|.30 V2 35.226
59.65 ZAP 17.3_ ET$ J83.95 Z/_E I51.|7 ETE J97.77 ZAC 93,31ETC J66.40 CLP J7,25
_6.77 RAO 65_.8 VEL 14.692 PTH 2.66 VHP |7.129 DPA -|.86 RAP 359.97 ECC 2.5554
IN| LON_ IN| RT 45¢ IN| ATNTH IN| TIH[ PO (ST TIN |NJ 2 LAT IN| 2 LONG
||4.99 _84.08 76.64 5 9 6 266|.| -26.79 106.69
192,84 271.09 64,00 23 2 50 3968.4 8.05 |86,00
93.25 _84.60 77.13 6 37 55 2358.4 -28.7| 84.77
175.57 _70.|5 63,07 24 7 57 3746.4 9.77 ]6,q.75
71,92 L_85.89 78.34 B 8 8 2060.6 =33.63 62.92
163.17 267.56 60.51 24 47 7 36|6.9 14.07 156.4!
HIO-COURS_ EXI[CUTION ACCURACY ORBIT OETERNINATION ACCUR_C_
.%T 1141.1 SGR 461.6 SG3 55.3 ST 4_IO.6 SR 43J.4 SS 453,3
RRT .0460 RRF -.0485 RTF -.76|6 CRT .6996 ORS .8063 CST .9856
|250.9 R_3 -.0066 R|3 -.7617 LSA 752.| MSA 257.5 55_ 15.0
,_1 Jl4|.3 _2 46].0 THA 1.28 ELI 603.2 EL2 250.7 ALF 39,78
NAR J7 |969
706
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69)
LAUNCH _ATE CEC Z3 |96H
HELIOCENTRIC CONIC
RL 147.15 LAL .DO
RP 107.60 LAP 3.39
RC 50.852 GL 8.59
PLANE TOCENTR[C C(_NIC
C3 85.975 VHL 9.272
LNCH AZNTH LNCH T[Iq(
gO.O0 4 9 18
90.00 2i 56 5
IOO.00 5 43 58
I[30.00 23 4 6
110.OO 7 20 38
110,00 2] 43 55
FLIGHT TII,_ 86,00 ARRIVAL CATE MAR J9 1969
CISTANCE 190.887
LOt. 91.24 VL 22.972 GAL 11.74 AZL 86.47 HCA 74.0! SI,4A I04,00 ECC ,45436 INC 3.5301 Vl 30.277
LC_ J65.22 VP 34.506 GAP -26.96 AZP 69.03 TAL 165.13 TAP 239.15 RCA 56.74 APO 151.25 V2 35.219
GP 1.69 ZAL 59,03 ZAP 15.89 ETS 186.82 ZAE 152.80 ETE 199.16 ZAC 95.04 ETC 166.42 CLP 15.80
CLA 20.42 RAL 27,26 RAO 6569.7 VEL 14.]99 PTH 2.62 VHP 16.402 0P4 -1.05 RAP 1.57 ECC 2.4149
L-I TIN[ INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
3267,52 -25.10 115.44 28].18 76.44 5 3.45 2667,5 -26.72 107.14
4520.14 10.18 1943.04 270.45 63.43 2] 11"25 3920.1 6.53 183.26
2962.25 -27.16 9].52 283.72 77.00 6 ]3 20 2]62.2 -28.67 85.05
43_O,65 12.06 172.92 269.46 62.44 24 15 47 3700.6 8.28 166.18
2659,82 -32.37 71,86 285.04 78.]7 8 4 58 2059.8 -33.64 62.86
4175.84 16.74 160.80 266.80 59.75 24 53 31 ]575.8 12.60 154.14
01FFERIENTIAL CC_CTIONS NI0-CCURE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE -.6464 TRA-1.6567 TC3 -.1448 BAU ,1733 S_T 1193.7 ,S_ 461.0 SG3 643.1 ST 516.7 SR 431.7 SS 473.8
ROE -.6949 RRA .2249 RE3 -.0421 FAU ,01601 RRT .0555 RRF -.0573 RTF -.7757 CRT .7036 CRS .8095 CST .9857
r0E .4685 FRA .8446 re3 -,1612 8.SP 3540 5Ge 1279.6 R23 -.0068 R13 -.7758 LSA 781.3 NSA 259.5 SSA 15.2
80E .9491 BRA 1.6719 8C3 .1508 FSP -145 $61 1194._ SG2 460.1 THA 1.44 ELI 623.5 EL2 254.2 ALF- 37.80
LAUNCH OATE OEC 23 I_6_ FLIC4-1T TIME 88.00 ARRIVAL 0ATE MAR 21 1969
HELIOCENTRIC CCNIC 0ISTANCE 197.432
RL 147.15 LAL .OO LOt. 91.24 VL 23.352 GAL 11.18 AZI,. 66.52 H(J 77.25 S_4A 105.45 ECC .43367 IN( 3.4778 Vl 3(3.277
RP 107.62 LAP 3.39 LOP 168.47 VP 34.752 GAP -25.68 AZP 89.23 TAL |64.62 TAP 241,87 RC4 59.72 AFt) 151.18 V2 ]5.211
RE 49.405 GL 9.04 GP 1.78 ZAL 58.47 ZAP 14.47 ETS 187.86 2AE 154.58 ETE 2_0.7_ ZAC 96.76 ETC 166.41 CLP |4.37
PLANIETOCENTR|C CONIC
C3 78.248 VHL B.646 OLA 21.06 RAL 27,69 RAO 6569.5 VEL 14.128 PTH 2.57 VHP 15.700 0PA -.23 RAP 3.18 ECC 2.2878
LN(.H 4ZP4TH LNCH TIME L-I TIE INJ LAT INJ LONG INJ RT A,_K_ |NJ AZNTH |NJ TIE PO C$T TIM INJ 2 LAT JNJ 2 LONG
gO.OO 4 3 2'7 3273.73 -25.O0 115.87 282.17 76.24 4 56 1 2673,7 -26.64 107.58
90.00 22 5 21 4471.11 8.67 187.2"Z _69.75 62.94 23 19 52 _871.1 4.98 180.49
I00.00 5 _ 5_ 2965.69 -27.10 93.76 282.7] 76.88 6 28 25 2365.7 -26.64 85.30
100.00 23 12 30 4254,42 10.59 170._ _N_.73 61.88 24 23 25 _54.4 6.75 163,59
110.00 7 17 J3 2658.39 -32.39 71.76 284.07 78.4_ 8 I 31 2058.4 -53.65 62.75
110.00 23 _k0 46 4134.45 J5.31 158.45 L_5.99 59.06 24 59 41 3534.5 11.09 151,88
0|F-F-ERENTIAL COtRIECT|01_ H|0-COURE E_CUTION ACCURACY (:_BIT OETERNINATICIq ACCURACY
TOE -.6488 TRA-1.6495 TO3 -,144J 8_J .1580 _T 1245.9 _ 459.6 S(,3 65.3 ST 542.8 ._R 431.5 SS 495.1
R134:-.6628 RRA .2039 RC3 -.0434 F-AU .01655 RIRT .065| _ -.0670 RTF -.7894 CRT ,7076 CRS .8130 CST ,9858
FOE .4985 F-RA .8724 F-C3 -,1831 OSP 3740 ,SGe 1328.0 R_3 -.0076 R13 -.7895 LSA 811 .0 HSA 260.8 5SA 15.3
BOE .9275 _RA 1.6623 8C3 .1511 F-$P -159 S_1 1246,3 SG2 458.4 THA 1.59 ELI 644.0 EL2 257.0 ALF- 35.94
JL4UNCH 0ATE 0EC 23 1968 FLIGHT TIME 90.00 ARRIVAL 0ATE MAR 25 1969
HELIOCENTRIC CONIC
RL 147.15 LAL .O0 LOL 91.24 VC
RP 107.65 LAP 3,30 LOP 171.71 VP
RC 40.064 GL 9.50 GP 1.87 ZAL
PLAk_TOCENTRIC CONIC
C3 71.251 VHL 8.441
LNCH ATMTH LN(H TI_
90.00 3 57 13
gO.O0 22 14 30
I430.OO 5 33 41
100.00 23 20 44
110.00 7 13 32
110.O0 O 1 18
0IFFERENTIAL CCRR_CTION5
TOE -.6518 TRA-1.6405 TC3 -.1414 8AU .1425
R_E -,6315 RRA .1875 Re3 -.0487 F-AU .01714
FOE .51OO FRA .9011 F-C] -.2083 _Sd:_ 3947
BOE .9075 BRA 1.6511 BE3 .1496 F-SP -176
0ISTAI_E 204,018
23.706 G_L 10,64 AZL 86.57 HCA 80.49 S_A 106.87 ECC .4|Y91 INC 3.4267 VJ ]0.277
]4.983 G4P -24.45 AZP 89.43 TAL 164.14 TAP 244,63 RCA 62.63 APO 151.10 V2 35,202
57.98 ZAP 13.06 ETS 169,13 ZAE 156.50 ETE 202.69 2AC 98.49 ETC 166.38 CLP 12.93
0LA 21.68 RAL 28.06 RA0 6569.4 VEL i3,878 PTH 2.53 VHP 15.0210PA .59 RAP 4.78 ECC 2.1726
L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZI4TH INJ TII_ I_ CST TIN [NJ 2 LAT |NJ 2 LONG
3279.83 -24,90 116.28 281.05 76.06 4 51 53 2679.8 -26.57 108.02
4421._8 7.12 184.39 269.00 62.52 23 28 ]2 3821.4 3.39 177.71
2968.81 -27.05 93,98 281.63 76.78 6 23 10 2368.8 -28.60 85.52
4207.64 9.08 167.65 267,95 61.40 24 30 51 3607.6 5,19 161.00
2656,39 -32,42 71.61 282.99 78.52 7 57 49 2056.4 -33.66 62.59
4092.81 13.84 156.12 265.14 58.43 1 9 3(3 3492.8 9.56 149.63
MIO-C.CLMSE EXECUTION ACCURACY ORBIT OETERN|NATICN ACCURACY
SGT 1299.5 SGR 457.4 ,_3 71.1 ST 570.1 SR 430,6 $5 517.4
RRT .0760 RRF" -.0780 RTF- -._qq325 CRT .7124 CRS .8169 CST .9858
S(,8 1377.6 R_ -.0084 RJ3 -.8027 LSA 842.4 NSA 261.3 5SA 15.4
5(,1 1300.0 SG2 455.9 THA 1.75 ELI 666,0 EL2 258,7 ALF- 34.12
LAC,q_CH OATE 0£C 23 1968 F-LICSfT TIME _,OO ARRIVAL DATE MAR 25 1969
HEL IC(ENTRIC CONIC
RL 147.15 LAL .00
RP 107.68 LAP 3.36
RC 46.839 GL 9.96
PLANE TOCIrNTRI C CONIC
C3 64.917 _ 8.037
LNC.H ATNTH LI4CH TIME
90.00 35034
90,00 _ 23 33
I00.00 5 28 2
100.00 23 28 47
110.00 7 9 3(5
110.00 0 7 3_
DI FF-ERENTIAL CCIRI_C T ION_
TOE -,6552 TRA-I .6_00 TC3 -.1_67 BAU .1269
R0£ -.6OO9 RRA .1695 RE3 -.0519 FAU .01781
FOE .5331 FRA .9310 F'C3 -.2375 BSP 4155
BOE .889! 8RA I .63_8 BC3 ,1462 F-SP -194
OIST_NCE 210.641
LCL 91.24 VL 24.037 GAL 10.12 AZL 66.62t'_ 83.73 SMA 108,24 ECC ,39506 IN(: 3.3767 Vl ]0.277
LOP 174.95 VP 35.19 ¢) GAP -23.27 A2'P 89.63 TAL 163.70 TAP 247.4_ RCA 65.48 APO 151.01 v2 35.194
GP 1.97 2AL 57.56 ZAP 11,66 ET5 190.74 2,44E 158.56 ETE 205.01 ZAC 100.19 ETC 166.33 CLP 11.49
OLA 22.28 R_I4. 28.36 RAO 6569._ VEL 13.648 PTH 2.49 VHP 14.366 0PA ! .43 RAP 6.38 ECC 2.0684
L-I TINE INJ LAT INJ LOF_ INJ.RT AS( |NJ Az'NTH INJ TINE PO C57 TIN INJ 2 LAT INJ 2 LONG
328_.93 -24.80 116.70 279.83 7_.87 4 45 20 2685.9 -26.50 108.45
4370.99 5.53 181.55 _o8._2 62,18 23 36 24 3771.0 1.76 174.89
2971.67 -27.01 94.18 280.43 76.68 6 17 34 2371.7 -28.57 85.73
414=O.48 7.53 164,_ 267.13 60.99 24 38 7 3560.5 ].61 158.40
2653.89 -32.45 71.42 281.80 78.63 7 53 50 2053.9 -33.68 62.40
4051.O"Z 12.33 153.61 264.25 57.86 1 15 9 3451.0 8.00 147.39
MIOoCOUR,_ EXECUTION ACCURACY ORBIT OETER_INATION ACCURACY
,T_T 1354.6 S(,R 454.5 SG3 77.4 ST 598.6 SR 429.I SS 540.9
RRT .0883 RRF -.0903 RTF -.8149 CRT .7180 CRS .8212 CST .9860
sr_ 1428,8 R2_ -.0094 RI3 o.81fv3 LSA 875.6 HSA 261.0 SSA 15.6
SGI 1355.2 SG2 452.5 THA 1.91 ELI 689.4 EL2 259.4 ALF 32.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH CATE 0EC 23 19_8 FLIGHT TIME 94.00 ARRIVAL CATE NAR 27 1969
HELIOCENTRIC CONIC
RL 147.15 LAL .00
RP 107,71 LAP 3.32
R( 45.742 GL 10.43
PLANE TOCENTRIC CONIC
C3 59.182 VHL 7.693
LNO-J A2'NTH LN_H TIE
90.00 3 43 29
90.00 22 32 32
100.00 5 22 3
lO0.OO 23 36 39
110 .OO 7 5 26
110.(30 0 13 41
DISTANCE 217.295
LOt. 91,24 VL 24.345 GAL 9.62 AZL 86.67 H(A 86.96 S_AA 109.58 ECC .37712
LOP 178.19 VP 35.401 GAP -L_'Z.J3 AZP 89.82 TAL 163.31 TAP Z50.Z7 RCA 68.25
GP 2.08 ?AL 37.20 ?AP J0.26 ETS J92.81 ?AE 160.74 ETE 2137.67 ZAC 101.90
INC 3.3273 vl 30.277
APO 150.90 v2 35.184
ETC 166.26 CLP 10.05
OLA 22.87 RAL 28.60 RAO 6569.1 V_L 13.437 PTH 2.46 VHP 13.732 OPA 2.27 RAP 7.97 ECC 1.9740
L-I 711_ |NJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ T|I_ PO CST TIN ZNJ 2 LAT [NJ 2 LONG
3292.16 -24.69 117.13 278.51 73.68 A 38 2l _692.2 -26.42 108.89
4319.97 3.90 178.68 267.39 61.93 23 44 32 3720.0 .12 172,O4
2974.37 -26.97 94.37 279.13 76,59 6 11 37 2374.4 -28.54 85.93
4|13.00 5.96 162.34 _.26 60.65 24 45 12 3513.0 2.O0 155.79
2650.93 -32.49 71.20 280,52 78.75 7 49 37 2050.9 -33.70 62.17
4009.20 10.81 151.53 263.31 57.37 1 20 31 3409.2 6.43 145.18
DIFFERENTIAL C_CTIOIMS
TDE -.6_93 TRA-l.6179 TC3 -.l_ 8AU .1114
ROE -.5713 RRA .1521R(3 -.0S50 rAU .01855
rOE .5581 r_A ._K_23 rc3 -.17J3 8sP 4310
eoE .e72, emA 1.6251 8c3 .1408 rsP -E14
LAUN(.H 0ATE DEC 23 I_68
HELJOCENTR|C C._NIC
RL 147.1§ LAL ._0
RP 107.74 LAP 3.28
RC 44.782 GL 10.91
PLAN[TOC_NTRIC C(_NJC
C3 53.993 VHq. 7.348
LNC_ A_4TH LNCH 71N[
gO.O0 3 35 58
90.00 22 41 25
100.130 3 15 44
100.0(3 13 _4 20
110.00 7 1 1
110.00 0 19 2_
MI0-COUWSIE EXECUTION ACCURACY CR_|T DETERNINATICN
_T 1411.1 ,5_ 450.9 .%3 84.3 ST 628.6 SR
_T .i0_I _ -.|042 RIT -.82(.6 CRT .7244 CRS
148|.4 R25 -.0104 R|3 -.8268 LSA 910,9 NSA
_I |4|1.9 _,_ 448._ TI_ 2.08 ELI _14,4 _L_
FL|_T TI_ _NS.O0 ARRIVAL
0ISTANC£ 2'23,971
LOL 9J.24 VL 24.633 GAL 9.14 A21,. _,72 _ gO.|9 _ 110.86 £(C .36007 _N_ 3.2763
lOP 181.43 VP 35._9 GAP -_1.05 AZP 90.01 TkL 162.95 TAP 253.J5 RCA 70.95 AFE) 150.76
GP 2.2OZAL 58.92 ZAP 8.88 ET$ 195.58 Z/_ 163.01 ETE 211.53 7AC t03.59 ETC 166.15
0LA 23.44 RAL 28,77 RA0 6_.O MEL 13.24_ PTH 2.42 VHP 13.J200PA 3.12 RAP 9.55
L-J T_NE |NJ LAT ZNJ _ ZNJ RT AS_ ZNJ A2'NTH |NJ TIME PO (Si T|N INJ Z LAT
329_.£4 '_4._8 1J7,_? 277.09 75.48 4 30 5_ 2698.6 -26.34
426_,41 2.25 I?_.80 _,52 61.76 23 52 34 3668.4 -1.55
2976.97 -26,93 94.56 _77.74 76.50 6 5 ZJ 2377.0 -Z8.52
4065.31 4.36 1_9.?0 265.35 60.40 24 52 6 3465,3 .39
_£47.fl7 -32.54 ?0.9_J 279.15 ?8.89 ? 43 9 2047.6 -33.73
3967.47 9.27 149.26 2152.34 56.95 J 25 36 3367.5 4.85
DIFFERENTIAL (C#RECTI_
TOE -.6658 TRA-l.6041 TC3 -.1197 8AU .09(O
ROE -.3426 RRA .1353 RC3 -.0379 FAU .01937
r0£ .5831 FRA .9951 re3 -.3105 8SP 4581
eoE .8373 8RA 1,6097 t_3 .1330 FSP -258
MID-COURSE EXEGJTIONACCURACv
S(,T 1468.# SGR 446.6 543 91.9
RRT .1111 RRF -.1200 RTF -.8317
_G_ 1535.2 R23 -.0116 RJ3 -.8379



















ST 659.7 SR 424.5 SS 592.0
CRT .7317 CRS .83|1CST .9864
LSA 948.E MSk 258.0 SSA 15.8
ELI 740.9 _L2 257.6 ALF 29.0_
LAUNCH 0_TE OEC 23 1968 FL|G_T TIME 98.00 ARRIVAL 0ATE
HEL|o_ENTR|C CONIC 0_$TAN_£ 230.6_1
RL _47.J5 LAL .00 LOL 91,24 VL 24._K_ G_L 8.68 A?L 66.77 H_A 95.42 SNA 112.11 ECC .34390 INC 3.2292
RP _07.77 LAP 3._2 LOP J84.67 VP _5'734 GAP ;20'_ *7P _(3.t9 TAL |62.64 TAP 256.07 RCA 73.55 _PO 150.66
RC 43.971 GL 11.39 GP 2.33 7AL 56.69 7_P 7,fl2 ETS 199.45 ?AE 165.33 ETE 216.39 ?AC 105.27 ETC 166.03
PLANETC_ENTRIC CONIC
C3 49.297 VHL 7.O2| DLA 23.99 RAL 28.88 RAO 65_.8 V_L 13.O64 PTH 2,38 VHP |2.5_9 0PA 3.96 RAP ||.11
LNCH A_MTH LN_H TIN| L_I TIME IN| LAT |NJ LONG |NJ RT AS( |NJ A_TH |NJ T_ME PO CST TIN IN| 2 LAT
90.00 3 27 59 3305.49 -2A.46 i18.04 275.59 75.28 4 23 5 2705.5 -26.25
90.00 22 50 15 4216.35 .fit 177.89 765.61 61.69 24 0 31 3616.4 -3.22
100,00 5 9 5 2979.53 -_'6.89 94.74 276,27 76.42 5 58 45 2379.5 -28.49
i0(3.00 23 3| 50 40|7.51 _.?fl 157.07 264.40 60.22 24 58 48 3A17.5 -t.23
110.00 6 56 23 2643.84 -32.59 70.67 Z77.69 79,05 _7 40 27 2043,8 -33.75













0IFFERENTIAL C_CTICe4$ NI0-CGURS_ E_EOJTICN ACC_ACY
TDE -.6690 TRA-1.58_ TO3 -.1067 8AU .0808 ,%T |527.9 8GR 44|.7 .5(,5 100.3 ST
ROE -,5150 RRA .1189 RC3 -,0604 FAU .OL_ RRT .1354 _ -.1379 RTF -.848! CRT
FOE .6146 FRA 1.0296 FC3 -.3561BSP 4799 _ l_90.4 R_3 -.O129 R13 -.8483 LS_
BOE .8443 _A 1.3933 8C3 .ILPZ6 FSP -261 ,%1 1529.1 SG2 437,3 THA 2.44 ELl
LAUNCH DATE OEC 23 1968 FL|GHT TIME 100.(_}
H_LI_ENTRIC CONIC OISTANOE 237.404
RL 147.13 LAL .O0 LOL 91.24 VL 25.149 GAL 8.24 A2_. _,82 _ _.65 SHA 113.50 ECC .32859
RP IO7,80 hap 3,16 LOP 187.90 VP 35,_Y_7 GAP -18._ AZP gO.37 TAL 16_.58 TAP 239.03 RCA 76,07
RC 43.319 GL 11.87 GP 2.48 ZAL 56.53 ZAP 6.20 ETS 205,07 Z_Q[ 167.£4 ETE 223.10 7AC 106.92
PLANETOCENTRIC CONIC
C3 _5.O50 V_ 6.712 0LA 24.52 RkL 28.92 RA0 6568.7 VEL 12.900 PTH 2.35 VH_ 11.959 0PA 4.84
LNCH ATNTH LN(H TIME L-I TIME INJ L_T INJ _ INJ RT A,_C INJ AZI4TH INJ TIM[ PO CST TIM
_.00 3 19 34 3312.61 -24.34 118._4 274.01 75.06 4 14 47 2712.e
9D.O0 _2 59 I 4163.90 -1.13 169.97 2£4.66 61.70 24 B 25 3363.9
100.00 3 _ 9 29_2.0_ -26.84 94.91 274.72 76,33 5 31 51 2_2,1
10G.O0 0 3 3 3_9,86 1.13 154.45 263.40 60.13 | 9 13 3369.9
110.00 6 51 34 2639.76 -32.64 ?0._ 276.16 79.23 7 35 33 2039.8
110._0 0 30 8 3884.94 6.18 144.89 260.28 56.31 1 34 53 3284.9
OIFFER1ENTIAL COrReCTIONS M|Oo(.OJR_E EXECUTION ACCURACY
TOE -.6742 TRA-1.5717 TO3 -.0_ _l_J .0638 SGT 1_87o5 9GR 4_.2 SG3 109._
ROE -.4885 RRA .I031RC3 -.0624 FAU .02130 RRT .15_2 RRf" -.158| RW -.8580
rOE .6466 FR_ 1.0662 rC3 -.4092 BSP 5022 SG8 1£46.5 R_3 -.01A5 R13 -.858_
6OE .6325 BRA 1.5750 8C3 .1092 r.f_ -288 SGI 1589.0 S¢,2 430.4 THA 2,64
GR8|T OETERM|NATION ACCURACY
_92.3 SR A21.5 SS 619.9
.7398 CRS .8368 CST .9868
987.B NSA 255.3 SSA 15.9
769.3 EL2 255.2 ALF 27.53
ARRIVAL DATE APR Z 1969
IN_ 3.I799 Vl 30.277
APE) J50.53 VZ 35.153
ETC 165.87 CLP 5.69
RAP 12,65 ECC 1.7414






1 • 71 J 38.66
CK_IT DETERNINATION ACCURACY
ST 725.9 SR 418.0 SS 649.4
(RT .7486 (RS .8428 (ST .9872
LSA 1029.4 MSA 251.8 5SA 16.0
ELI 798.9 EL2 231.8 ALF 76.11
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)
--7
LAUNCH DATE DEC 23 1968 FLIGHT TIN[ J02,OO ARRIVAL DATE APR 4 1969
HELIOCENTRIC CONI(
RL 147.15 LAL .0(]
Re 107.84 LAP 3.08
R( 42.834 GL 12.)5
PLANETOC[NTRI( C(_IIC
C3 41.211 VHL 6.4L_I0 DLA
LN(J-I AZMTH LNCH Till( L-I TINE IN| LAT
90.00 3 10 42 33_0.68 -24.20
90.00 23 7 44 4lJJ.14 -2,8)
100.00 4 54 56 2984.61 -26.80
100.00 0 10 6 39"22.44 -.47
1JO.00 6 46 35 2635.32 -32.?0
J10.OO 0 34 57 _44,wJO 4.64
OlFFERf.NTIAL (_CT|ONS
TOE -.6803 TRA-I.§§3|
ROE -.4631 _A ._76
FD[ ,6_16 FRA 1.1051
DO£ .8230 _A 1.5555
DISTANCE 244.141
COL 91.Z4 VL 25._80 GAL 7.82 AZL $6.67 H(A
LOP 19J.13 VP 36.0?9 GAP -18.02 AZP 90.54 TAL
GP 2,65 ZAL 56.44 7AP 4.97 ETS Z13.83 Z._
99.88 .M4A 114.44 ECC .3J4JZ IN( 3.1_99 V! 30,277
162.16 TAP262.04 RCA 7B.49 APO 150.39 v2 35.141
169.8| [TE 232.79 ZA( 108.56 ETC 165.68 CLP 4.20
25.02 RAL 28.90 RAO 6568.6 VEL 12.751 PTH 2.32 VHP |J .408 OPA 5.72 RAP 14.J8 ECC | .6782
|NJ LONG IN| RT A,_ |NJ A2'NTH IN| TIN[ PO CST T|N |NJ Z LAT IN| 2 LONG
119.07 272.35 74.83 4 6 2 2720.7 -26.05 110.89
167.02 263.68 61.81 24 16 15 3311.l -6,57 160.35
95.09 273.10 76.25 5 44 4| 2384.6 -28.43 86,67
15|.8fl 262,37 60.11 1 15 29 3322.4 -4.45 J45.32
?0.03 274,_6 79.42 7 30 30 L=035.3 -33.8J 60.97
142.76 259.19 56.|0 1 39 _ 3244.5 .J6 J36.55
NJ0-_ [XECUTIO_I ACCURACY CRBIT 0ETERNIN_TI_I ACCURAC_
TC3 -.069| BAU .05IB S_T 1648._ _ 430.! _(_3 I|9.7 ST 761.1 SR 414._ $S 680.8
RC3 -,0635 FAU ,02'242 RRT ,|780 RRF -,lSJ! RTF -,8672 CRT .7585 CRS ,8493 C$T ,9876
F(3 -.47|0 _SP _2_8 _ I703.4 /_3 -,016! RI_ -.8674 LSA 1073.7 NSA 247.5 SS_ 16.0
BE3 .O941FSP -318 SGI J650.! SG2 422.8 THA 2765 ELl 830,4 _1_ 247.4 ALF 24.77
LAUNCH OATE DEC 23 1968 FLI(_,IT TINE 104,00 ARRIVAL DATE APR 6 1969
HELIOCENTRIC CONIC
RL 147.15 LAL ._0
RP 107,B7 LAP 3.00
RC 42.524 GL 1E.82
PLANETOCENYRIC CONIC
C3 37.740 VHL 6,143
LN(,H AZNTH LN(J4 TIN|
90.00 3 ! 24
_O.00 23 16 23
100.00 4 47 30
|00.00 0 16 53
110.00 6 4! 29
110.00 0 39 24
DIFFERENTIAL _CTIONS
TOE -,6866 TRA-|._3_O TC3 -.0440 BAU ,039_
ROE -.4390 RRA .O726 RE3 -.0644 FAU .02_N_
FOE .7200 FRA 1.1467 F(3 -.54_2 8,SP 5459
_OE .8149 BRA |.5347 8C3 .0780 FS,P -35_
DISTANCE Z50.888
LCL 91.Z4 VI. _.595 GAL 7.41 A2L $6.9"_ H(..J 103.11 t_l_ |15,53 £CC .30047 IN( 3.0790 Vl 30.277
LOP 194.36 VP 36.219 GAP -17.0_ A_ gO.?0 T/U,, 161.98 TAP 265.09 RCA 80.82 APO 150.25 v2 35.129
GP _.84 ZAL 56,4| ZAP 3.9'_ [TS _*12 Z/q| J71.6_ £TE 247.|_ ZAC 110.16 ETC 165.45 ELP 2.70
OLA _5,30 RAL 28,82 RAO 6568.5 _L J2.614 PTH _.29 VHP 10,876 OPA 6,59 RAP 15,68 £C( |.6211
L-| T|NE IN| L4T IN| _ IN| RT A,_ IN| A2'NTH |NJ TII,_ PO (ST TIN IN| 2 LAY IN| Z LONG
33_.|7 -_4.0fl 119.65 Z70.63 74.58 3 _6 53 2729.2 -25.93 111.49
40_8._l -4._ 164.06 _.(_ 6_.02 E4 24 ! _158.2 -B.23 157.34
29_7.08 -L_.76 95.26 27|.42 76.16 5 37 17 2387,1 -28.40 86.84
_k_75,53 -2.06 149.Z$ _1,30 60.17 | El 29 3_75.5 -6.02 J42.72
21530.49 -32.75 69.66 _72.g9 79.63 7 _5 19 2030.5 -33._4 60.59
3804.89 3.14 140.69 _8.O6 55.94 1 42 49 3204.9 -1.35 134.48
NIO-CCUR$[ EXECUTION ACO,.MACY CK_IT DETERNIN_TIGN kCCURAC_
_,_T 1709._ SGR 4Z3.7 .%3 |31.0 ST 797.4 SR 410.1 55 714.2
RRT .2038 RRIr -.207_ R1T -.8759 CRT .769| CR5 .8563 CST .98_J
SG8 1761.Z R23 -.0181 R13 -.8762 LSA 1120.3 NSJ 242.6 SSA 16.1
•%1 17|J .8 $G2 4J4,3 THA 3.07 EL| 863.4 EL2 242.1 ALF 23.54
LkUNCH 0ATE DEC Z3 J968 FL|GHT TIN| 106.00 ARRIVAL D_T£ APR 8 1969
HELIOCENTRIC CONIC
RL 147.15 LAL .00
RP 107.91 LAP ?.gO
RC 42.39_ GL |3.29
PLAN_TOCENTRI_ CONIC
C3 34.604 VHL 5._83
LN_H ATMTH LN_H TII_
90.00 Z 51 42
90.00 23 24 58
1OO.OO 4 39 55
tOO.OO 0 23
JlO.O0 6 36 19
]I0.OO O 43 _7
DIFFERENTIAL (CRI_(TION$
TDE -.6936 TRA-J.Sj|9 TC3 -.0143 _AU .O_3
ROE -.4162 _A .05_0 RE3 -.0638 FAU .0750_
FOE .7621 FRA J.I913 rE3 -.6_74 OSP 5671
BOE ._089 BRA 1.5130 BE3 .0654 FSP -3_9
DISTANCE 257.643
LOL 91.24 VL Z5.795 GAL 7.03 AZL 86.97 H_A
LOP 197.59 VP 36.348 GAP -16.18 AZP 90.85 TAL
GP 3.05 ZAL 56.44 rAP 3.27 ETS 250.73 ?A£
106.33 S_A II6.57 ECC .28762 INC 3.0268 Vl 30,277
161.86 TAP 268.18 RCA 83.04 APO 150.10 V2 35.117
172.76 £TE 267._9 ZAC 111.72 EYE 165.19 CLP 1.17
OLA 25.95 RAL ?B.6B RAD 6568.4 t/EL 12,4_9 PTH







_.26 VHP 10.362 0PA 7.48 RAP |7.1_ ECC 1.5695
IN| LONG IN| RT AS_ |NJ A_4TH IN| TII_ PO CST TIM IN| ? LAY IN| 2 LONG
120.26 268.83 74.3| 3 47 20 2738.3 -25.B0 112.12
161.08 26|.61 62.32 24 31 43 3405.3 -9.87 154.31
95.4Z 269.68 76.09 5 29 44 Z]89.4 -28.37 87.0!
146.74 260.20 60.31 1 27 II 3229.4 -7.55 140.J5
69.26 271.1B 79._5 7 20 4 2025.2 -33.B7 60.Jfl
|38.67 256.90 55.85 1 46 J3 3166.3 -2.83 132.47
MID-COURSE EXECUTION ACCURACY ORBIT DETER_IINATION ACCURAC_
SGT |771,6 SGR 417.0 SG3 143,6 ST 835.3 SR 405.8 $5 749.8
RRT .Z33ZRRF -.2373 RTF -._40 CRT ,7806 CR$ ,8638 (ST .9887
5/,,0 1820.| R23 -.0203 R|3 -.8844 LSA 1169.7 MSA 237.0 SSA |6.?
S_,1 |774.5 SG2 404.9 THA 3.3! ELl 89_._ [LZ _35.9 ALF Z_.40
LAUNCH DATE OEC _3 196_ FLIGHT TIME |O_.O0 AR6tIVAL DATE APR 10 J969
HELIC_ENTR[C CONIC CISTANCE 2154.401
RL 147.15 L_L .DO LCL 91 .24 VL Z5.9L_O GAL 6.66 AZL _7.O3 PICA 109.55 ,StAA 117.56 ECC ._7554 IN( 2.972B Vl 30.277
RP 107.95 LAP ?.P,O LOP L:_'JO._I VP 36.468 GAP -15.3J AZP 91.D0 TAL |6_.77 TAP 27J.32 R(A 85.J7 APO J49.95 V2 35.105
RC 42,442 GL 13,73 GP 3.g9 7AL 56.53 ZAP 3.3| ETS 278.49 ZAE |72._5 ETE 291.06 7AC 113.25 ETC 164.89 CLP -.38
PLANETOCENTR[C CONIC
C3 31.772 VHL 5.637 0LA ?6.36 RAL ?_.48 RAD 6568.3 VEL J2.375 PTH 2._3 VHP 9.867 DPA B.38 RAP 18.59 ECC 1.5229
LNO4 ATMTH LN(H TIME L-I TIME IN| LAT IN| LONG IN| RT A,_C IN| A2'MTH IN| TIME PO CST TIM IN| _ LAT IN| Z LC_G
90.00 2 41 40 3347.93 -23.70 120.91 267.05 74.05 3 37 28 2747.9 -_5.66 II2.BO
90.00 23 33 26 3952.56 -7._6 15_.09 260.53 6_.71 24 39 19 3352.6 -1|.46 151.26
100.00 4 32 16 2991.34 -76.69 95.56 _67.9| 76.02 5 22 8 239|.3 -_8.35 87.15
IO0.O0 O 29 ?6 3784,39 -5.|4 |44.26 259.05 60.5| J 32 3| 3184.4 -9.03 137.63
110.00 6 31 IO 2619.33 -3_,89 6,t_,_ 269.42 BO.|J 7 14 49 2019.3 -33.90 59.73
1J0.00 O 47 2 3729.16 .24 156.74 255.71 55.8_ J 49 1| 3129.2 -4.24 130.5_
DIFFERENTIAL CC_R[CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.6992 TRA-1.4879 TC3 .0_13 BAU .O_TH SET 1_3J.6 _ 4|0.3 S_3 |57,5 ST 877.7 SR 401,6 $5 7B7.6
RCE -.394_ RRA ,0436 RC3 -.0619 FAU .0_664 RRT .2663 RRF -,2714 RTF -,8918 CRT .79_4 CR5 .8716 CST .9892
FOE .BO_I FRA 1.2396 FC3 -.725_ BSP 5915 S_ 1_77.0 R23 -.0_33 R13 -._9_? LSA 1220.5 MSA _30.9 SSA 16._
DOE .8030 8RA 1.4_5 8C3 .0655 F,_s -430 ,S_I l_35.J ._ 394.7 THA 3.5_ ELI 93_.9 EL_ _9.l ALF 21.39
7O9
JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL. 4. 1968-69,
LAUNCH DATE 0EC 23 ]968 FL]_T TII,_ |J0.P0 ARRIVAL CATE APR 12 1969
HELIOCENTRIC CONIC
RL 147.]5 LAL .00
RP 107.99 LAP 2.69
RE 42.671GL 14.16
PLANETOCENTRIC CONIC
C3 Zg.Z|4 VHL 5.405
LNEH AZMTH LN_H TINE
_.00 2 3] 23
90.00 23 41 44
1(30.00 4 24 42
]00.0(3 0 35 1
110.00 6 26 7
II0.O0 0 50 6
0ISTAN(:E 271.159
L0L 9].24 VL 26.|5] GAL 6.31 AZL 87.08 HCA ]12.77 ._k 118.50 ECC ._64ZI INC 2.9167 v! 30.277
LOP 204.03 VP 36.576 GAP -14.47 AZP 9|.13 TAL 161.73 TAP 174.50 RCA 87.19 APO 149.81 V2 35.092
GP 3.55 ZAL 56.67 ZAP 4.06 ETS 300.97 ZAE |71.89 ET[ 31].85 ZAC 1]4.72 ETC ]64.54 CLP -1.97
CL4 26.74 RAL 26.23 RA0 6568.2 V[L 12.271 PTH 2.2| VHP 9.390 0P4 9.28 RAP ]9.98 ECC 1.4808
L-! T|NE |NJ LAT IN] LONG IN] RT AS_ IN] A_4TH IN] TII_ PO CST TIM IN] 2 LAT IN] 2 LONG
3357.94 -23.5! 121.59 265.17 73.75 3 27 Z] 2757.9 -25.52 113.49
3900.43 -9.48 J55.11 259,4| 63.19 24 46 44 3_30.4 -]3.00 ]48.21
2992.63 -26.67 95,65 266.11 75.98 5 14 35 2392.6 -28.34 87.24
3740.97 -6.59 141.85 257.86 £0.78 I 37 22 3141.0 -10.43 135.17
2612.74 -32.96 68.32 267.63 80.39 7 9 40 E1312.7 -33.94 59.12
3693.63 -l.J2 134.68 254.47 55,83 I 51 40 3093.6 -5.59 ]28.66
DIFFERENT]4L CORRECTIONS
TOE -.7053 TRA-1.4635 TC3 .0620 BAU .0332
ROE -.3748 R'RA .0294 RC3 -.0583 FAU .02838
FOE .8584 FRA 1.2917 Re3 -.8412 BSP 6119
BOE .7987 BRA 1.46_ 6C3 .0851FSP -477
L4UNO'_ DATE OEC 23 1968
PELIC(ENTRIC CONIC
RL 147.|5 LAL .00 LOt. 9_.24 VL
RP 108.03 LAP 2.57 LOP 207.25 VP
RC 43,078 GL 14.5? GP 3.86 2AL
PLANIETOCENTRIC (GNIC
C3 16.905 VHL 5.187 OLA 27.07 RAL
LNCH A2MTH LN(H TINE L-I TJNE
90.00 2 21 3 3367.68
gO.OO 23 49 43 _49.42
]00.00 4 17 23 29_.84
]0(3.00 0 39 59 3699.70
llO.O0 6 ZJ 16 _60_.21
11o,0o 0 52 36 _60.10 -2.40
OIFFER_NT|AL CCRRI[CT_ON$
TOE -.7112 TRA-1.4379 TC_ .|08_ BAU .0434
ROE -.3563 RRA .0152 RC3 -.0525 FAU .03033
FOE .9138 FR4 1.3488 re3 -.9760 BSP 6323
BO£ .7955 8RA 1.4380 Be3 .1206 FSP -529
MI0-(,OJR,S_ EXECUTION ACCURACY ORBIT 0ETERNINATION 4CCUR4CY
,%T 1892,4 _ 403.7 ,T_3 172.9 ST 91].4 SR 397.4 SS 817._
RRT .304_ _ o.3J03 RTF -.8990 CRT .80_0 CRS .8798 CST .9898
193fl.0 R23 -,O"Z66 R13 -.8994 LS4 1273.9 HS_ 224.4 ss4 16.2
SGJ I@9_.5 _ 3_3.8 THA 3.87 ELI 969.2 EL2 22J .7 ALF 20-46
FLIGHT TINE |12.00 ARRIVAL CATE
DISTANCE _77.9J5
26.310 GAL 5._ ATL 87.14 Pl_jt 115.98 SNA 119.39 ECC .25360 INC 2._576 vJ 30.277
_6.680 GAP -13.68 AZP 91.25 TAL 161.74 TAP 277.72 REA 89.11APO ]49.66 v2 35.080
56.86 ZAP 5.27 ETS 3J5.(:]8 7,4E 170.26 £TE 326.81Z_C 116,14 ETC ]64.15 CLP -3.59
27.94 RA0 6_68.1 VEL 1_.177 PTH _,19 VHP 8.930 _PA 10.20 RAP 21,33
|NJ LAT IN] LCN_ IN] RT A,_K_ JNJ A2NTH IN] TIN_ PO CST T_M INJ _ LAT
-23.32 122.25 263.28 73,47 3 17 11 2767.9 -25.36
-11.03 152.17 158,26 63.75 24 53 52 3249.4 -14.47
-26.67 95.645 _.29 75.97 5 7 16 2392.8 -28.33
-7.93 139.55 _56,63 61.09 _ 41 39 _0_.7 -1|.75
-33.03 67.75 265.81 80.72 7 4 41 2[]05.2 -33.98
J33,13 _53.Z1 55.89 I 53 36 3060.I -6.86
NI0-COURSIE: £X£CUTION ACCURACY
S_T 195_.3 SGR 397.8 _3 190.E
I_RT ._469 _ -.3547 R1T -.9057
19_2.4 R_3 -.0_5 RJ3 -,_O62











ST 950.6 S_ 393.6 55 870.2
CRT ._183 CRS .8885 CST ,9904
LSA 1329.7 NSA 217.3 SSA ]6.2
ELI |006.4 £L2 213.7 ALF ]9.64
L_UNCH 04TE 0E( 23 1968
HELIO(ENTR|C CONIC
RL 147.15 LAL .00
RP 108.07 LAP 2.44
RC 43.658 GL 14.94
PLAN_T(_ENTRIC CONIC
C3 24.820 WL 4._81
LN(H 4ZMTH LI44SH TII4_
90.00 2 lO 56
90.00 0 ] 4
I(30.00 4 I0 33
I(30.00 0 44 8
110.00 6 16 44
]I0.00 0 54
FLIGHT TIt4_ 114.00 4RRIV4L 04TE APR 16 t969
0ISTAN_£ 284.666
LOL 91.24 VL 26.457 G4L 5.66 47L 87.20 HCA 119.20 ,T_4A I20.22 ECC .24370 INC 2.7958 vl 30.277
LOP 210,46 VP 36.773 GAP -12.88 AZP 91.36 TAL 161.78 T_P 280.98 RCA 90.93 APO 149.52 V2 35.067
GP 4.21 ?AL 57.10 ZAP 6.73 ETS 323.61 ?AE J68.33 ET£ 337.07 ZA( 117,50 ETC 163.70 CLP -5.?6
0L4 27.35 RAL








T0£ -.7_63 TRA-I.4|II TC3 .1608 BAU ,0553
ROE -,3394 RRA .(3010 RE3 -.0442 FAU .03_51
roe .9743 FRA 1.4113 FC3-1.1340 B,_ 6534
BEE .7926 BRA 1.4111BC3 .1667 FSP -587
LAUNCH 04T£ 0£C 23 196_
27.60 RAO 6568.0 VEL 12.091 PTH 2.16 VHP 8,488 0PA 11.14 RAP 22.62 EC( 1.4085
IN] LONG IN] RT AS_ IN] AZI4TH IN] TINE PO (ST TIM ]_J 2 LAT IN] 2 LONG
ILP_.I_ 261.39 73.21 3 7 13 2777.0 -25.22 114.8]
149.31 257.06 64.38 1 4 25 3L_30.4 -15.84 142.23
95.56 262.47 76,02 5 0 24 2391.4 -28,35 87.15
137._9 _5_.35 61.44 I 45 9 3061.3 -12.95 ]30.60
673:)8 263.97 81.11 7 0 1 1996.5 -34.02 57.95
131.50 _51.91 55.98 1 54 55 _029.0 -B,O3 125.23
NI0-C_URS4E EXI_CUTION ACCURACY ORBIT DETERI4INATION ACCURACY
_GT _]|0.6 St_ 39"_.8 SG3 209.4 ST 989.5 SR 390.4 SS 915.1
RRT .3953 RRF -.4048 R'rF -.9119 CRT .8320 CRS .8974 CST .9910
,T_ _048.7 R_3 -.035_ R13 -.9125 LSA 1387.3 NSA 210.0 $SA 16.2
SG! 2016.8 ,%2 339.7 THA 4.56 ELI 1043.7 EL2 203.3 4LF |8.93
rLI_HT TIHE 116.00 ARRIVAL 0ATE APR ]B 1969
P_L[OCENTRIC CONIC 0IST/_E 291.409
RL 147.15 LAL .00 LCL 91.24 VL 26.59"Z GAL 5,36 AZL 87,27 _ 1_.41 _ 121.01ECC .23446 INC 2.7298 V] _0.277
RP 108.11 LAP 2.30 LOP 213,67 VP 3_.8_ GAP -12.1E ATP 9_.46 TAL 161,87 TAP 284.28 RC_ 92.64 APO 149.38 v2 35.053
RC 44.405 GL 13,27 GP 4.60 2AL 57.38 7AP 8.3_ ET$ 328.97 Z_E 166.30 ETE 344.35 _AC 118.78 ET( 163.20 CLP -6.99
PL4NETO_'_TRIC CONIC
C3 LP'Z.937 vI-K. 4,789 0LA 27.57 RAL 27.23 RAO 6567.9 VEL 12.013 PTH 2.14 VHP 8.062 OPA 12.10 RAP 23.85 EC( 1.3775
LN(,H A2'NTH LNCH T|NE LoJ T|NE TNJ L.AT JNJ _ _NJ RT AS( _NJ A214TH IN] TINE PO C$T T_M _NJ 2 LAT IN] 2 LONG
90.00 2 I 31 3383.77 -23.01 123,31 259.51 73.02 2 f17 55 2783.8 -25.12 113.28
90.00 0 7 31 3755,03 -13.81 146.63 253.80 65.03 I 10 6 3155.0 -17.06 139.46
100.00 4 4 _9 29e7._6 -26.76 95._ _:].65 76.15 4 54 16 2_87.4 -28.40 86.86
]00.00 0 47 14 3626.67 -10,33 135.43 _54.02 61.79 I 47 41 _026.7 -14.02 128.58
llO.O0 6 12 4J 2586.18 -33.25 66.30 262.13 81.56 6 55 47 1986.2 -34.06 57.15
II0.00 0 55 3Z 3600.62 -4.68 1_0.02 250.58 56.10 I 55 32 3000.6 -9.0B 123.72
0IFFERENTIAL CORRIECTIGNS NIO-COU_ EXECUTION ACCURACY ORBIT 0ETERNIK4TION ACCURACY
TOE -.7177 TRA-]._O7 TO3 ._'_38 8AU .0693 SGT _06_,9 S6R _89.4 _G3 230.7 ST 1024.6 S,R 387.8 $5 96],4
ROE -.3241 RR_ -.01_4 R(_ -.0324 FAU .03_02 RRT .4481 RR$" -.4005 RTF -.9181 CRT .8456 CRS .906fl CST .9916
FOE 1,0391 FRA 1.4789 FC3-1.3216 65P 6797 ,$_ _099.3 R_ -.0414 R13 -.9188 LSA i44313 M$4 202.6 554 16,1
BOE .7875 _RA 1._ 8C3" ._'_62 KS/= -6_3 SGI _070.4 SG2 346.8 THA 4.98 ELI ]077.7 EL2 196.8 4LF 18.38
710
JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4. 1968-69P
LAUNCH CATE CEC 23 ]968 FLIGHT TIME 118.00 ARRIVAL CATE APR ZO 1969
H[LIOCENTRIC CONIC O]STANCE 298.143
RL 147.15 LAL .00 LC_. 91.24 VL 26.717 GAL 5.08 AZL 87.34 HCA 125.61 _AA 121.75 £(( .72587 INC 2.6589 Vl 30.277
RP 106.15 LAP 2.16 LOP 216.88 VP 36.935 GAP -11.59 AZP 91.55 TAL 161.99 TAP 287.61 RCA 94.25 APO 149.25 V2 55.040
RE 45.509 GL 15,54 GP 5.06 ZAL 57.69 ZAP 10.ll lrTS 332.49 ZAE 164.51 rTE 549.84 ZAC 119,97 ET( 162.64 (LP -8.77
PLANE T_ENTRZ C CONIC
C3 21.257 VHL 4.608 CLA 27,73 RAL 26,85 RA0 6567,9 VEL 11.94_ PTH 2,15 VHP 7.652 OPA 15,09 RAP 25,00 FCC 1.5495
LNO-I ATMTH LNCH TII_ L-I TIIAE INJ LAT INJ tONG INJ RT A._ INJ A2q_TH INJ TIM_ PO CST TIM ZNJ 2 LAT INJ 2 LONG
90.00 1 55 38 3_5.81 -LP_.97 125.45 257.68 72.97 2 50 4 2785.B -25.08 115.42
90.00 0 12 14 3715.71 -14.95 144.28 254.47 65.65 1 14 10 5115.7 -18.09 157.O5
100.00 3 59 35 2979.89 -26.88 94.76 258.86 76.40 4 49 15 2579.9 -28.48 86.32
100.00 0 49 0 5596.86 -i1.28 135.73 252.64 62.15 I 48 57 2996.9 -14.92 126,83
liD.DO 6 9 16 2575.95 -33.37 65._ 260.29 82.10 6 52 10 1975.9 -34.10 56.213
110.O0 0 55 47 3575.57 -5.61 128,70 249.22 56.23 I 55 25 2975.6 -10.01 122.57
01FFER1[NTIAL CORRECTIONS MI0-COURS_[ E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TDE -.7205 TRA-I.3515 TC5 .2885 BAU .0820 S_T 2115.9 _ 588.7 .%3 254.7 ST 1061.6 SR 386.5 SS 1011.5
RDE -.3107 RRA -.O284 RE3 -.0168 FAU .03776 RRT ._79 _ -,5226 RTF -.9235 CRT .8601 ORS .9160 CST .9922
FOE 1.1111 FRA 1.5549 F'C5-J.5_92 8_P 691_9 SG_ 2151,3 RZ3 -.0483 R13 -,9244 LSA 1505.6 MSA 194.7 SSA 16.1
80E .7847 BRA 1.3518 8C3 .2890 FSP -728 ,Y_| _12fl.3 _ 3_3,3 THA 5.46 ELI 1114.0 EL2 187.9 ALF 17.9J
LAUN04 OATE DEC 23 1968 FLIGHT TIME 1_0,00 ARRIVAL DATE APR 22 1969
P_L IC_ENTRIC CONIC
RL 147.15 LAL .00
RP 108.19 LAP 2.01
RE 46.564 GL 15.75
PLANE TO(ENTRI C CONIC
C3 19.701 VHL 4.439
LNC.H A2_MTH LNCH TZNE
90.00 1 48 27
go.O0 O 14 9
iOO.OO 3 56 9
100,00 0 49 7
110.00 6 6 41
110.00 0 =J_, =J
0ISTANCE 304.866
LOL 91.24 VL 26.832 GAL 4.82 _ZL 87.42 PICA 128.82 5NA 122.44 ECC .21790 INC 2.5822 VI _,277
LOP "_dO.09 VP 37,006 GAP -10._ A2'P 91.62 TAL 1_.15 TAP 290.97 RCA 95.76 APO 149.12 V2 35.027
GP 5.59 ZAI,. 58,03 lAP |1.96 r'rs 334.84 Z,_E 162.43 ETE 354.24 ZAC 121.06 ETC 162.00 CLP -10.61
OLA 27.81 RAL 26.42 RA0 6567.8 VlEL 11.878 PTH 2.11 VHP 7.260 DPA 14,11 RAP 26.06
L-! TIE XNJ I.AT JNJ _ INJ RT A54_ INJ A2_ATH INJ TIME PC) CST TIN INJ 2 LAT
3379,46 -23.D9 123,O3 255.93 73.14 2 44 47 2779.5 -25.18
_6.17 -15.75 142,5(J 2_,3.05 66.J6 1 15 35 3086.2 -18.84
2_7.79 -27,07 93.91 257.11 76,81 4 45 37 2367.8 -28.62
3573,07 o!2.04 1_12,_ 251,21 62.43 J 48 41 2973.1 -15.63
2559.29 -33,50 64.24 258.45 82.75 6 49 20 1959.5 -34.14
3554.33 -6.41 127._ 247.84 56.35 I 54 20 2954.3 -10,79
DIFFERENTIAL CQRR_.CTIOIq_
TOE -.7217 TRA-J .3LP'Z3 TC3 .357_ BAU .094_
ROE -.2993 RRA -.0442 RC3 .0036 FAU .04082
rOE I ,1892 FRA 1.6402 FC3-1,7937 B_ 7158
BOE .7812 _A J .3230 8C3 .3578 FSP -B09
MI0-COURSI[ EXECUTION ACCl_ACY
SGT 2166,3 SC_ 391,7 SG3 281,6
RRT .57_2 _ -,58_N5 RTT" -.9285
_1.4 R_3 -.0567 RI3 -.9295










ST 1096.8 SR 386.8 SS IO63.4
CRT .8747 CRS .9255 CST .9928
LSA 1564.7 MSA 186.8 SSA 16.0
ELl 1149.2 EL2 178.9 ALF 17.58
LAUNCH 0ATE OEC Z3 1968
HELIOCENTRIC CONIC
RL 147.15 LAL .00
RP 108.23 LAP 1.66
RC 47.558 GL 15.87
PLANET(X_ENTRIC CONIC
C3 |8,311VHL 4.279
LNCH AZMTH LN_H TIMg
90.00 1 47 13
go.O0 0 12 4
100.00 3 54 43
1OO.OO 0 A7 16
110.00 6 5 8
110.O0 0 55 20
FLIGHT TINE 122.00
DISTANCE 311.575
LQ. 91.24 VL 26.957 GAL 4.57 AZL 87.50 HCA 132.02 5_A 125.08 ECC .21053 vJ 30.277
LOP 223.29 VP 37.070 G4P -10.01 AZP 91.67 TAL 162.35 TAP 294.35 RCA 97.17 V2 35.013
GP 6.21 ZAL 58.3_ lAP 15.97 ETS 336,45 ZAE 160.71 ETE 558.00 ZAC 122.O3 CLP -12.54
OLA 27._0 RAL 26.01 RAO 6567,7 V[L 11.819 PTH 2.09 VHP 6.885 OPA 15.19 RAP 27.02 ECC 1.5014
L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3360.85 -23.46 121,78 254.30 73.66 2 45 14 2760,9 -25.47 113.69
5670.29 -16.18 141.54 251.50 66,44 1 13 15 _070.3 -19.23 154.19
2949.87 -27.34 92.65 255.41 77.42 4 43 52 2349,9 -28.80 84.15
3556.50 -12.56 131.41 249.72 62.65 I 46 33 2956.5 -16.12 124.43
2541.67 -33.64 62._18 256._4 85.54 6 47 _0 1941.7 -34.17 55.68
3537.47 -7.05 1215,69 246.44 56.46 J 52 17 2957.5 -11.41 120.51




DIFFERENTIAL CORRECTIONS NIO-COURS_ E_CUTION AC_ACV
TOE -.720! TRA-I,2920 TC3 ,4320 BAU ,10_0 8_7 2211,5 _ 399,9 SG3 311,6
ROE -.2899 RRA -.0613 RC3 .0300 FAU .04424 RRT .6390 RRF -.6595 RTF -,9330
FOE 1,2735 FRA 1.7554 FC3-2.0915 BSP 7316 5_ L_47.4 R_3 -.0675 R13 -.9342
_E ,7763 BRA 1.2934 8C3 .4331FSP -gOI SGI 2"226.3 SG2 305.6 TH4 6.72
LAUNCH DATE DEC 23 1_ FLIGHT TIME |_4.00
H_LIOCENTRIC CONIC DISTANCE 3J8.269
R1. 147.15 LAL ,O0 LOL 91,24 VL 27.0_4 G_L 4.34 A21. 87,_9 _ 135,23 SMA 123,_ ECC .20373
108,27 LAP | ,69 LOP 2215,49 VP 37,128 GAP --9,35 A2T _ 91,71 TAL 162,54 TAP 2_7,77 RCA 98,49
RC 48.883 GL 15._O GP 6.94 ZAL 58.76 ZAP 16.O9 ETS 337.45 ZAE 159.16 ETE 1.42 ZAC 122.87
PLAP_TOC.ENTRIC CONIC
C3 17.052 _ 4.129 0LA 27.69 RAL _5.61 RAO 6567.7 VEL 11.7¢>(5 PTH 2.08 VHP 6.523 OPA 16.32
LNC_ AZNTH LNCH T|NE L-Z T|ME ;NJ I.AT [NJ LONG |NJ RT ASC INJ A214TH INJ T]NE PO CST TiM
"go.OO I 50 32 3328.LP_ -24.06 119._ 252.80 74.60 2 46 0 2728.2
90.00 O 5 33 _69.84 -16,19 141._1 249.84 _.45 1 6 43 3069.8
100.00 3 55 35 2925.09 -27.70 _0.89 253.77 78,28 4 44 20 2325.1
I00.00 0 43 Jl 3548.L=0 -12.82 130.93 248.18 62.76 I 42 _0 2948.2
110,(30 6 4 52 2520.47 -33.79 61,25 _f14.84 84.50 6 46 53 1920.5
110.00 0 50 23 3525.59 -7.50 1_6.0_ 249,O_ 56.55 I 49 9 2925.6
DIFFERENTIAL CCRI_CTION$ MIO-COJRSE E_EOJTICN ACCURACY
TOE -.7152 TRA-I.2_06 TC3 .5113 8AU .1175 _GT ___.4 _R 415.3 _3 345.3
ROE -.2828 RRA -.O8OO Re3 .0_! FAU .O4809 RRT .7054 _ -.7292 RTF' -.9372
FOE 1.3623 FRA 1.8420 FC3-2.4415 BSP 7474 _ L_88.4 R2_J -.080_ RJ3 -.9387
BOE .7691 _RA 1.2631 8C3 .5153 FSP -I00_ SC_I ,_269.8 SG2 L_JJ.9 THA 7.54
ORBIT OETEI_4IN_TION ACCURACY
ST 1128.7 SR 389.2 SS 1117.5
CRT .8892 ORS .9351 CST .9934
LS_ 1625.4 MSA 178.8 SSA i5.8
ELI 1181.7 EL2 170.0 ALF 17,42
ARRIVAL DATE APR 26 1969
IN( 2.4056 Vl 30.277
APO 148.88 v2 35.O00
ET( 1_.50 CLP -1,1.55
RAP 27.85 ECC 1.2806








ST 1155.8 SR 394.2 SS 1172.3
CRT .9035 CRS .9444 CST .9939
LSA 1C_4.1MSA 170.8 SSA 15.7
ELI 1210.5 EL2 161.3 ALF 17.45
711
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69P
ILAUi_H 0ATE 0£C 23 1968
H(L IOCENTR IC CONIC
RL 147.|5 LAL ,00
RP 108.31 LAP J.53
RE 50,527 GL 15.81
PLANETOCE.NTRIC CONZC
C3 15.910 VHL 3.989
LNCH ATNTH LNCH TIN[
90.00 I 58 3
90.00 23 51 7
100.00 3 59 4
100.00 0 36 43
I ]0.O0 6 6 B
J I0.O0 O 46 B
FLIGHT TIN[ 126.00 ARRIVAL DATE 4PR Z8 1969
DISTANCE 324.947
LOL 91.24 VL 27.122 GAL 4.12 AZl. 87.70 H_A
LOP 229.68 VP 37,180 GAP -8.71 AZP 91.72 TAL
GP 7.81 ZAL 59.13 ZAP 18.54 ETS 3_.05 ZAE
158,42 S_AA 124.24 ECC .19747 IN( 2.5019 VJ 50.277
162.77 TAP 301.20 RCA 99.70 ARK:) 148.77 v2 54.987
157.8| ETE 4.71ZAC 125.54 ETC 159,62 CLP -16.65
OL4 27.45 RAL 25.23 RA0 6567.6 VEL 11.717 PTH 2.06 VHP 6.1810PA 17.54 RAP 28.54 ECC 1.1618
L-I TINE INJ LAT |NJ LCNG INJ RT AS_ INJ AZ14TH INJ TIM[ PO CST TIN |NJ 2 LAT INJ 2 LONG
5292.74 -24.85 116.48 251.39 75,97 2 52 46 2682.7 -26.54 108.22
3683.60 -15.82 142.35 248,10 66.20 24 52 31 3083.6 o18.90 155.03
28_,61 -L_.12 BB.S? 252.19 79.43 4 47 17 L_92.6 -29._O 79.97
3548.9_ -12.79 130.97 246,61 62.75 ! 35 52 2949.0 -16,54 123.98
2494,9_ -33.94 59.27 255.08 85.66 6 47 43 1895.0 -54.17 50.03
3519.37 -7.73 125.73 245,60 56,60 1 44 48 2919.4 -12.07 119.3Z
01FrERIENTIAL CCRf_CTIONS NI0-OOL_E EXECUT|ON ACCURACY ORBIT 0ETERNINATIQ¢ ACCURACY
TD_ -,7044 TRA-J._I_1 TC5 .5991 8AU .IL_J5 _T L_78.4 _ 440.i 5413 382.6 ST 1174.1 SR 402.4 SS 1226,!
ROE -.2781RRA -.1008 RE3 .1084 FAU .05247 RRT .7674 _ -.7947 RT_ -.9413 CRT .9172 CRS .9534 CST .9944
FOE 1.4558 FRA I ,9599 FC3-2.8552 8_P 7659 _ 23213.5 lt_3 o.0937 R13 -,9432 LSA 1757.0 NSA 162.8 SSA 15.4
BDE ,7573 8RA 1.2302 8C3 .608_ F_P -1i25 S_i 23(33,6 8G2 279.1 THA 8.56 ELl 1251.7 ELZ 152.9 ALF 17.75
_AUNCH DATE OEC 23 19¢58 FLIGHT TINE |_.00 ARRIVAL DATE
HELIOCENTRIC CONIC DISTANCE 331._
RL 147.15 LAL .00 LOL 91.24 VL 27.2133 GAL 3,_ 42_,. 87.82 PiCA 141,62 SMA 124.75 ECC ,19173 INC 2.1843 VJ 50.277
RP 108.36 LAP 1.36 LOP 232._ VP 37._._t_ GAP -8.10 AZP 91.71 T4t. 163.02 TAP _104.64 I_A i00.83 APO 148.67 V2 34.974
RC 51.881 GL 15.56 GP 8.84 ZAL 59._:) 2AP _.77 ET$ 338.31 ZAE 156.64 ETE 8,06 ZA( 124.02 ETC 158.63 (LP -18.87
PLAN[TOCENTRIC CC_NIC
C5 14.871 VHL 3.856 OLA 27.06 R/_. 24.91 R_ 6_7.6 VEL 11.673 PTH 2.05 _HP 5.855 DPA 18.87 RAP 29.05 ECC 1.2447
LNCH AZ)4TH LNCH TINE L-I TINE INJ LAT XNJ _ INJ RT ASC ZNJ A2_4TH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 2 9 5 3226.76 -25.72 112.61 250.06 77.7_ 3 2 52 2626.8 -27.15 JO4,24
90.00 23 37 29 3709.18 -15.1! 143,B_ 246.33 65.76 24 _918 3109.2 -18.26 136.63
1OO.00 a 5 23 2851,8_ -28._0 83.64 2_0.67 80.91 4 52 55 L>Z51.9 -29.56 76.97
100.00 0 27 49 3539.31 -12,47 131.57 243.01 62,61 J 27 8 2959.5 -16.04 124.60
110,OO 6 9 13 2464.34 -_4.07 _6.89 251._4 87.07 6 _0 18 1864,3 -_4.10 47.64
110.00 0 40 _ 3519.99 -7,72 125.74 24_.19 56.60 1 39 7 2919.6 -12.06 119.35
OI_FER1ENTIAL CORRECTIOk_ NID-(JOUI_J_ [_CUTICN A(L'_RACY ORBIT 0ETERNINATION ACCURAC_
TOE -.6920 TRA-I.1941 TC3 ._14 BAU .|_4 _T 2_02,7 _ 477,8 _3 424.5 ST 1189.4 SR 415.3 SS 1280.7
ROE -.2763 RRA -.1253 RE3 .1645 FAU .05723 _ .8_ _ -.8529 RTF -.9445 CRT .9_05 CRS .9619 (ST .9950
FOE 1.5498 FRA 2.Og_ FC3-3.3316 BSP 7754 _ 2331,8 R_3 -,1147 R13 -.9470 LSA 1789,8 HSA 154.5 SSA 15,2
.7452 _A 1.2OO6 BE3 .7010 FSP -1253 -%1 2336.5 _2 267.8 THA 9.82 ELI 1251.5 EL2 144.6 ALF 18,25
APR 3O 1969
LAUNCH 0ATE 0EC 25 1968 FLIGHT T;NE 1_,00 ARRIVAL DATE MAY 2 J969
P_LJO_ENTRI{ CONIC 01STANCE 538.25{}
RL 147.15 LAL .00 LOt. 91.24 VL 27.276 GAL 3.74 AZL 87.95 HCA 144.81 SIAA I25.22 ECC .18649 TNC 2.0490 V! 3O.277
RP 108.40 LAP 1.18 LOP 236.07 VP 37.268 GAP -T._O AZP 91.67 TAL 163.28 TAP 308.09 RCA lOI ,87 APO |48,57 V2 34.961
RC 53.536 GL 15.12 GP IO.09 7AL 59.85 ZAP 23.3_ ETS 338.26 ZAE 155.64 ETE 11.63 ZAC 124.27 ETC 157.52 ELP -21.2J
PLAN[TO_ENTRIC CONIC
C3 13.g23 _ 5.73| OLA 2_.30 RAL 24._5 RA0 _5_7.5 V[L 11.632 PTH 2.04 VHP 5.549 0PA Lx0._5 RAP 29.56 ECC 1.229J
LNCH AZMTH LNCH T|I4_ L-Z Title |NJ LAT INJ _ |NJ RT A,_ _NJ A_4TH INJ T|I4[ PC) CST TIN INJ 2 LAT INJ 2 LONG
90.OO 2 23 11 3161.82 o16.58 108.05 248.76 79.85 3 15 55 2561.8 -27.71 99,57
gO.OO 23 21 2"Z 3744.84 -14.10 146.03 244,_B 65.19 24 25 47 3144.9 -17.35 1_8.84
I00.00 4 14 42 2802.34 -29.08 8_,03 249,19 82.75 5 I 24 22/32.3 -29.78 i3.30
100.00 O 16 L"-'-'-'-'-'-'-'-'_) 5579,6_ -11.83 132,74 243,43 62,35 1 |6 8 2919.7 -1_.44 125.81
110.O0 $ 14 27 2427.6i -34.16 fl4.02 249.63 _1,76 6 54 55 1827.6 -53.96 44.78
110.00 O 33 12 3_27.15 -7.44 1_.14 240.B0 56.54 ! 31 59
DIFFERENTIAL CORI_.CTIONS N_O-OOt.i_ _CUT|_N ACCURACY
TOE -,_732 TRA-I.I_d32 TC5 .7655 _ o14_ _T 2314.7 _ _3J.9 ,_3 470.6
ROE -,_77_ RRA -.1_41 RE5 .2_?0 FAU ,0_ _ ._NST£ _ -.g005 RTT* -.9473
FOE 1.6429 FRA 2.2487 FC3-3.8880 B_P 7849 _ 2_75,0 _3 -.1_ R13 -.9_8
.7282 I_A 1.1704 _(3 .BO13 _.SP -1397 _,1 2_.8 _ Z59.3 THL_ 11.41
I_UNCH 0ATE O_C 2_ I_ fLIGHT UNE 1_._0
2927,2 -11.79 119.75
ORBIT OETERNIK, tTION ACCURAC_
ST 1194.0 _ 433,6 SS 1331,3
ORT .9428 CRS .9£97 EST .9955
LSA 1834.2 MSA J46.0 SSA 14.9
ELI 1262.9 EL2 136.6 ALF 19.13
ARRIVAL OATE NAY 4 1969
HELIOCENTRIC EX:NIC OI$T_L"E _44.873
RL 147.15 L_L .O0 LOL 91.24 VL 27.343 GAL 3.57 A2'L 8_.11
RiP J08,43 LAP I,O0 LOP 2_.25 VP 37.303 GAP -_.92 AZP 91.60 T/¢
RC 55.282 GL 14.4_ GP 11.62 ZA_ E).1_ ZAP 16.2_ ET8 337.94 2AE
PLANETOC(NTRIC CONIC
C3 13.054 _- 3.613 OLA _;_ _ 24.50 RAO 6_7.5 _L 11.3_5 PTH
LNCHA2_4TH _ TINE L-| TIN[ INJ I.AT INJ LO_ INJ RT AE
_.OO 2 40 14 501_.27 -27,35 1_.81 247.48
gO.O0 23 3 7 37g0,45 -12.78 14B,'P'_ 242.88
|00.OO 4 27 J4 2743.33 -29.51 7?.70 247.73
I00.00 O 2 43 3_I0.61 -10,84 134,_1 24|.89
II0.00 _ L_Z 15 238_.47 -_4.17 _0.57 247.9_
110,00 0 24 13 3543.24 -'($.83 ILS_._ 23_.47
OlrFERI[NTIAL CORRECTIONS
TOE -.6462 TRA-I.I_43 TC3 ,8513 BALI .I_3
ROE -.2819 RRA -.18_2J_3 .3319 F/u0.0_8_
FOE 1,7259 FRA 2.41_4 FC3-4,5355 8SP 7957
.7050 BRA 1.1401BC3 ,9137 FSP -15_0
148.O0 S_ 125,65 ECC .18171 INC 1.8906 Vl 30.277
163.54 TAP 311,55 RCA 102.82 APO 148.48 V2 34.948
154.78 ETE 15.63 ZAC 124.24 ETC 156.28 CLP -23.68
2.0_ vHP 5.262 DPA 2_.03 RAP 29.41EEC 1.2148
INJ AZldTH [NJ TIN[ PO (ST TIM INJ 2 LAT INJ 2 LONG
82.37 3 31 42 2488.3 -28.12 94.23
(>4.52 24 6 17 31g0.4 -16.11 141.63
84,99 3 12 57 2143.3 -29,89 68.92
61,87 1 2 53 3010.6 -|4.5| 127.64
g0,80 7 I 58 1783.5 -33,69 41.36
56.42 I 23 16 E<J43.2 -11.20 120.62
_IO-(J_IJl_J_ EXECUTION ACC'URACV OR_ZT OETERIAII_LATION ACCURAC_
_GT 2311.7 _ 606.9 8G_ 521.0 ST I184,4 _R 458.2 5$ 1573.9
RRT .g01d i_F -.9_ RIT" -.9_2 CRT .9538 CRS .9765 CST ,9960
2_0.0 _3 -.1_O3 R13 -.9547 LSA 1865.8 NSA 137.3 S$A 14.7
SGI 237_.3 _ 255.$ Tt.ll_ 13.47 ELI 1263.4 EL_ 129.1 ALF 20.48
' 712
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-695
LAUNCH CATE DEC 23 1968
H[L IOCENTRJC CON|C
RL 147.15 LAL .00
RP |08.47 LAP .82
RE 57.109 GL 13.41
PLANETOC[NTRIC C()lI C
C3 12.255 VHL 3.501
LNCH A?NTH LNCH TZME
_0.00 3 0 30
90.00 22 42 46
Joo.oo 4 43 20
100.00 23 42 37
110.00 6 33 6
110.00 0 13 16
FLIGHT TIE 134.00 ARRIVAL OAT[ MAY 6 1969
01STANCE 351.476
LC_. 91.24 VL 27.403 GAL 3.41 AZL 88.50 PiCA 151.19 Sm4A 126.05 ECC .17739 IN(: 1.7012 vl 30.277
LOP 242.44 VP 37.337 GAP -6._6 AZP 91.49 TAL 163.81 TAP 315.00 RCA 105.69 APO 148.41 V2 34.936
GP 13.51ZAL 60.43 ZAP 29.35 ETS 337.35 2AE 153.97 ETE 20.24 ZAE 123.88 ETC 154.89 CLP -26.3!
0LA 14.60 RAL 24.49 RAO 6567.5 V[L 11.560 PTH 2.02 VHP 4.999 OP4 23.99 RAP 29.15 ECC 1.2017
L-I TIN( ]NJ LAT INJ LCII_ |NJ RT AS( INJ AZNTH INJ TJNE PO CST TIN INJ 2 L4T ZNJ 2 LONG
_05.19 -27._ _.81 Z46.21 85.32 3 50 35 2405.2 -28.31 88.16
3846.50 -11.12 152.00 241.29 63.79 23 46 53 3246.5 -|4.55 145.00
2673.65 -29.81 72.54 246.34 87.69 5 27 54 2013.6 o29.81 63.74
3653.29 -9.47 1}6.94 240.43 51.51 24 43 30 3053.3 -J3.20 130.14
2330.21 °34.05 46,42 246.30 93.26 7 11 56 1730.2 -33.22 57.28
3569.48 -5.84 128.}6 2_kJ.22 56.26 1 12 46 L_9.5 -J0.24 122.04
oIrrERENTIAL _CTIONS N[0-_ £ECUTTON ACCURAC_
T0E -.6144 TRA-I.DgOI TC3 .9230 BAU .1686 KT 2197.7 S_R 709.8 S¢3 _75.4
ROE -.29OI RRA -.Z337 RC3 .4551 F_,I .07451 RRT ._lO W -._21 RI'F -.9521
rOE 1.7943 FRA 2.6141FC3-5._34 BdI,F' 7991 _ _404.8 1_3 -.|841 R|3 -.9583
BOE .6795 BRA 1.1149 _3 1,0291 g,_o o1729 SGI Z390.8 S62 259.2 I_ 16.L4
LAUNCH DATE DEC 23 19_ FLIGHT TIN[ 1}6.00
H[L;OCENTRIC CONIC DISTANCE 358.0S8
RL 147.15 LAL .IX) LCL 91,24 Vii. 27.458 GAL 3.27 A2'L 88.53 HC_ 154.38 _ 12t5.40 ECC .17349
RP JDB,SJ LAP .64 LCP 245.62 VP 37o_65 GAP -3.52 AZpP 9|,33 TAL |64.07 TAP 3J8.44 RCA 104.47
RC 59.010 GL |1._ GP 15.88 ZAL 60.65 ZAP 3_.81 ETS 3}6.49 ZAE 153.08 ETE 25.69 2AC 123.08
PLANETOCENTRIC CONIC
C3 11.51B _ 3,_4 DLA 23,10 RAL 24,67 RAO 65157,4 VEL 1J,528 PIH 2.01VHP 4,763 OP4 26.32
LNCH A2'NTH INCH TIN( L-| TIN( INJ LAT INJ _ INJ RT ASC INJ A214TH INJ TINE PO CST TIN
90.00 3 24 }6 2910.32 °28,29 89,_ 244.94 88.77 4 13 7 2310.3
_0.00 22 20 6 3915.29 -9.02 155._ 239,86 63.04 23 25 21 3315.3
JO0.DO _ 3 38 259J,05 -29.88 I_.dJ 244,_5 _0,_1 5 46 49 1991.0
joO.OO 23 23 45 3709.80 -7.6_ 140,11 239.11 61.01 24 25 35 3109.8
110.OO 6 47 45 _5.L_J -33._ 41,_) 244.67 9_.21 7 25 31 1_5.3
11o.00 00 3 _.33 -4J7 1_i0.42 237.J1 56.0_ I 0 !1 3008.3
01gFER[NTI4L COgl_CTIONS NIO--COJI_ [_CUT|ON ACCURACY
ROE -.3012 RRA -.2910 RC3 .619J g_ .08088 _ 3400 _ -.9786 Rff -,9534
rOE 1.8271 FRA 7,827_ ro-6.0795 BsP _032 _ 14J8.4 1_3 -.ZD2? RI3 -._4524
BOE .6475 ER4 1.09}6 _5 1.1647 F_ o -19[_ J_l 2403.0 SG2 272.9 THA 19.67
OR'_|T DCTERN_NAT_ON ACCORAC_
ST 1165.4 SR 491.4 SS 1408.1
CRT .9638 CRS .9622 CST .9965
LS4 1888.3 MSA 127.6 SS4 14.5
ELI 1258.9 EL2 121.3 ALF 22.34
ARRIVAL DATE MAY B 1969
IN(: 1.4694 Vl 30.277
APO J48,33 v2 34,923
ETC 153.32 CLP -29.10
RAP 28.49 ECC 1.1896








ST 1128.6 SR 553.3 SS 1422.7
CR? .9725 CRS ,9868 CST .9972
LSA 1_9.1 N$A 116.6 $$4 14.6
ELI 1243,2 EL2 112.8 ALF 24.90
LAUNCH O_rE o£c 25 196R F'LfGH[ FfN( 138.00 _RRfV4L 04T£ N4_ _O f969
H[LIOCENTRK CC_NIC
21. 147,1_ LAL .00
RiP 108.55 LAP .45
RC 60.976 GL 9.87
PLANETC_ENTRIC CONIC
C3 10.839 VHL 3.292
LNCH AZNTH LN(H T|H[
90.00 3 53 42
go.oo 21 _4 31
1oo.oo 5 29 IO
1oo.0o 23 1 44
110.00 7 7 17
110.00 23 40 7
OlFFER[NTIAL CORI_[CTICNS
TOE °._212 TRA-l.0156 TC3 1.0378 _t_J .|935
RO( -.$J,,_ RRA -.Yo68 RC3 .8406 g#J ,O_T|4
FOE 1.798_ FRA 3.0518 gCS-6,g(_l BS,P 8119
BOE .6083 BRA 1.079_ BE3 1.3355 FSP -2ggO
D|ST4N_E 364.619
LOL 91,24 VL 27,_06 G_L 3,15 ATL BB,B2 H(A J57,56 ,SM_ 126,7] £CC ,J6999 INC 1,1772 vJ 30.277
LOP 248.80 VP 37.390 GAP -5.29 4ZP 91.09 T4L 164.31 TAP 321.87 RE4 105.18 APO 148.21 V2 34.911
GP 18.92 74L 60.80 ZAP }6.71 £TS 335.36 Z4£ 151.91ETE 32.16 Z4C 121.73 ETC 131.58 CLP -32.06
0LA 21.01RkL 25.11RA0 6567.4 Vl[L 11.499 PTH







2.00 VHP 4.562 OP4 29.18 RAP 27.31ECC 1.1784
INJ _ INJ RT A,e_ |NJ A274TH INJ TIN( PO CST TIM |NJ 2 LAT INJ 2 LONG
81.80 243.68 92.82 4 40 22 2199.6 -27.50 73.20
_60.83 EM.68 62.35 23 1 12 _00.9 -10.00 !_4.06
59.05 243.58 94.77 6 10 ,i'd J891.8 -28.57 _0.38
144.24 238.O2 60.51 24 4 48 3184.0 -9.04 137.61
35,23 243,07 99,78 ? 43 42 1584,8 -31.22 26.42
133.32 236.23 55.88 24 41 10 3063.7 -6.T2 127.08
NIO-_3UR_ EXECUTION ACCURACY OE_T DCT[RNIN_TION ACCURACY
_T 1207J _ 1035.4 _3 686.7 ST 1070.$ SR 583.3 SS 1406.3
• Itr ._6_ _ -._ST #W -.9541 (Rr .g801 CRS .9_OZ csr .99_0
2438.5 11_3 -.2104 R13 -.9_74 LSA 1858,2 MSA 103.2 SSA_ 15.0
8GI 2420.| S_ 2<_J.2 /H_ "24.38 ELI 1214.8 EL2 102.1 ALF 28._2
L AUNO4 0ATE O[C 23 19_B FLIGHT TIN[ 140.00 ARt_IVAL DATE NAY 12 1969
HEL IC_[NTRIC CONIC
RL 147.15 LAL .00
RP 108.38 LAP .L_
RC 63.0OO GL 6.83
PLAN(TC(ENTRIC {(_N]C
C3 10.228 v_. 3.19_
LNO_ A214TH LNO4 TIN(
go.OO 4 L_3 41
90.00 21 24 59
100.OO 6 1 44
1DO.DO _ 35 37
JJD.OO 7 33 LP_
110.O0 23 EO P
O|$T_qL_ 371.157
LOL 91.24 VL 27.5_0 G_L 3.03 AlL 89.21 t4_ 1150.74 SI,4A 127.02 ECC .16C_8
L.CP 251._ VP 37.411 GAP -4.T8 A_P _0.75 TAL I_4,54 TAP 325.28 R_A 105.82
GP ZZ.B7 7AL 60,92 2AP 41,|6 [TS 333.95 2_1[ 1_0,08 ETE 39.73 7_¢ 119.65
DLA 18,07 R_L 25,_ RAO 6567.4 _[L 11.472 PTH 1.99 VHP 4.410 OPA 32.78
L-J T]NE |NJ Lit INJ LO_ INJ RT kS(: ]NJ A214TH INJ TZNE PO (ST TIM
26_.L_ -27.}6 72.13 242.48 97.60 5 14 7 20645.3
4110.79 -2.84 161.00 237._0 61,81 22 33 30 3510.8
2_,42 -_,52 _10,10 242,28 _.37 6 41 14 1769.4
_2.M -|.82 149,_ 237.33 _.16 23 40 20 3282.9
2082._5 -3J.48 _7,61 24I,_7 104.07 8 8 6 1482.7
3742,_3 .75 137.42 235.73 55.82 24 22 49 3142.4
IN( .T934 Vl 30.277
APO 148.21 V2 34.900
ETC 149.63 CLP -35.21
OIrFERIENTIAL ODR_ECTIDIES
TO( -.4362 TRP, -.9U6 TC3 1.07_ _ .2|46
ROE -.52_ _ -.470_ _C3 1.1432 r_J .0R54
rOE 1.6709 IrRA 3.2703 IRC3-7.8335 _qP 8346
BOg .5_8e ER, 1.0_I3 BO 1.569e F_P -2'_1
NIO-COUllSE E1ECUTIOI ACCURACY
_lr_T 2123.1 g 121_,t SG3 733.4
RRT .9528 _ -._44 RTr -.9545
24_2,5 R_3 -._016 213 -.9740
KI 2459.5 SC_ 337.2 THA 30.64
RAP 25.40 ECC 1.1683








ST 985.6 t_R 636.9 $S 1341.7
CRT 3869 CRS 3925 CST .9990
LSk 1780.3 MSA 86.7 SSA 16.1
ELI 1170.3 EL2 86.5 ALF 52.73
YJ3
JPL TM 33-99 EARTH-VENUS TRAJECTORIES ,VOL 4. 196_-69 ,
7
" LAUNCH CATE CEC 23 19611
HEL I_'_ENTRI C C_IC
RL 147.15 LAL .00
RP ID8.62 LAP ,O7
RE 65.076 GL 2.3_
PLANF TOCENTR IC CONIC
C3 9.723 VHL 3.118
LNCH AZMTH LNCH TIME
9O.00 9 15 55
90.00 ?0 49 Z9
lO0.O0 6 44 30
100.00 22 3 33
I I0.00 8 9 I
I I0.O0 22 53 34
FLIGHT TIN? 142.(]0 ARRIVAL CATE MAY 14 1969
CI STANCE 377.673
LOL 91 .24 VL 27.588 GAL 2.94 AZL 89,73 HCA 163.92 SMA 127.27 ?CO .16412 INC .2650 Vl 30,277
LOP ?55.16 VP 37.429 GAP -4.28 AZP 90.26 TAL 164.75 TAP 3?8.67 RCA 106.39 APO 14(I.16 V2 34.,q89
GP 28.12 ZAL 61.05 ZAP 46.37 ET5 332.27 ZAE 147.05 ETE 48.20 2AC 116.59 ETC 147.51 CLP -38.52
0LA 13.73 RAL 27.27 RA0 6567.4 VEL II.450 PTH 1.99 VHP 4.334 CPA 37.44 RAP ??.44 ECC 1.1600
L-I TIN? INJ LAT ]NJ LONG ]NJ RT A$C INJ AZWTH |NJ T|MF PC) C$T TIN INJ ? LAT INJ Z LONG
P498.26 -25.29 60.28 241.51 103.18 5 57 33 1898.3 -23.2? 5?.22
4258.64 1.93 175.25 237.87 6j.74 22 0 28 3638.6 -1.86 168.67
2812-56 -26.27 38.99 ?41,24 104.80 7 21 23 ]612.6 -23.96 30.94
4019.57 2.82 157.16 237.36 60.23 23 10 35 3419.6 -1.17 150.66
1948,15 -28.85 18.02 240,35 ID9.18 8 41 29 1348.1 -23.96 10.04
3856.75 5.11 143.41 235.95 56.15 23 59 31 3256.8 .63 137.19
DIFFERENTIAL CCRRECTION$
TOE -.}790 TRA -.9284 TC3 1,D871 BAU .2466
ROE -.3175 RRA -.6168 RC3 1.5550 FAU .09564
r0E 1.3926 FRA 3.4424 FC3-8.5158 8SP 8787
80E .4944 BRA 1.1146 8C3 1.8973 FSP -2385
LAUNCH DATE DEC 23 1968
HELIOCENTRIC CCINIC
MIO-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
5_;T ZOO7.3 SGR |623.5 5G3 758.9 5T 873.5 SR 680.9 SS I207.t
RRT .954l RRF -.9974 RTF -.9539 CRT ,9941 ORS .9938 CST .9996
5GB 2582.9 R_] --1756 RI3 -.9819 LSA 1636.7 M$A 68.l SSA 18.6
_l 2554.4 5G2 382.6 THA 38.72 ELI 1106.O EL2 58.5 4LF 57.90
FLIGHT lINE 144.00 ARRIVAL CA TE NAY 16 1969
DISTANCE 384.17§
RL |47.15 LAL .OO
RP 108.65 LAP -.lI
RC 67.198 GL -4.60
PLANETOCENTR_C CONIC
C3 9.467 VHL 3.077
LNi[H AZMTH LNCH TIHI_
90.00 6 18 50
90.00 20 A 7
1OO.OO 7 43 36
1OO.00 21 22 2
IlO.O0 8 59 39
110.00 22 22 28
DIFFERENTIAL CORRECTIONS
TOE -.3749 TRA -.9636
ROE -.3221 RRA -.8840
FOE 1.1247 FRA 3.70,1_
BOE ,4943 BRA I._076
LOL 91.2,1 VL 27.622 GAL 2.85 AZL gO.SI _ 167.09 SMk 127.50 ECC .16|77 INC .5122 V] 30,277
LOP 258.3] VP 37,444 GAP -3.80 AZP 89._0 TAL 164.92 TAP 332.01 RCA 106.88 APO 148,12 V? 34.878
GP 35.24 ZAL 61.4I ZAP 52.56 ETS 330.38 ZAE 142.00 ETE 56.93 ZAC 112.19 ETC 143.2_1 CLP -4] ._2
OLA 7.14 RAL 29.47 RAO 6367.3 VEL 11.439 PTH 1.98 VHP 4.39_ 0PA 43.6I RAP 17.75 ECC 1.155_
L-I TIN_ INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TII,_ PO C$T TIM INJ 2 LA T [NJ 2 LONG
2274.31 -20.97 45._10 241.37 109.47 6 36 44 1674.3 -IB.I3 57.78
4472.08 8.70 187.28 2]9.42 62.95 21 18 39 3872.1 5.DI 180.55
2000.93 -21.82 24.86 241,03 110.95 8 16 56 1400.9 -18.78 17,39
4220.69 9.ill I68.37 238.99 61.53 22 32 23 3620.7 5.63 161 .72
1762.92 -24.08 9.75 239.99 115.03 9 29 2 1162.9 -20.51 398.4]
403|.47 11.62 152.74 237.72 57.63 23 29 40 7431.5 7.27 146.36
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TO3 .6819 8AU .252] SGT 1983.4 SGR 2107.3 SG3 749.5 ST 884.3 SR 780.? SS 1123.9
RC3 1.8731 FAU .D84! 7 RRT ,9337 RRF -.9989 RTF -.9320 CRT ,9990 CRS .9938 CST .9918
FC3-7,6971 BSP 7357 5G8 2893.9 R23 -.1726 RI3 -.9839 LSA 1626.4 MSA 93.1 5SA 13.4
8C3 1.9934 gSP -1971 5GI 2845.7 SG2 525.7 THJ 46.86 ELI 1179.0 EL2 23.7 ALF 41.42
LAUNCH OATE 0EC 23 1968
HELI C(ENTRIC CONIC
RL 147,|_ LAL .00 LOL 91 .24 VL
_P I0_.68 L_P -.30 LOP 261.50 VP
RC 69.560 GL -1_.84 GP 45.04 ZAL
PLANET_CENTRIC CONIC
C3 9.949 VHL 3.154 CLA -3.53 RAL
LNCH A/MTH LNCH TIME L-I TIME INJ LAT
90.00 7 _? _ 1951.37 -|2.44
90.00 18 58 25 4814.65 1B.48
]OO.O0 9 12 34 ]694._E} -13.24
100.00 ZO ZI 25 4546,96 19.31
110.00 IO 17 I 1492,57 -13,38
110.OO ZI 33 27 4321.50 21.52
OIFF[R[NT[AL CC_R[C TION5
TOE -.2380 TRA -.873_ TO3 ,7553 BAU ,3400
ROE -.1593 RRA-I.1939 RC3 Z.4422 FAU .07769
FOE ,3374 FRA 3.3749 FC3-6.7604 BSP 9939
BCE .2_64 8RA 1.4795 BE3 2.5563 FSP -1986
LAUNCH DATE DEC 23 1968
HELIOCENTRIC CONIC
RL 147.15 LAL ,OO
RP 108.72 LAP -.49
RC 71.360 GL -33,95
PLAN(TOCENTRIC CONIC
C3 13.564 VHL 3.683
LNCH AZMTH LI_H TIM_ L-I TIIq_ INJ LAT
90.00 IO 48 7 1418.39 4.39
90.00 J6 51 3 3476.95 28.28
IOO,OO 11 33 46 1L_3(3.04 3.13
IOO,OO 18 26 6 5170.54 29,7I
110,OO 12 34 57 1077.25 .06
1IO.OO 20 3 25 4866.D9 33.31
CIFFERENTIAL CORRECTIONS
TOE -.|Sb_ TRA -,8744 TO3 .4372 BAU .4016
ROE .1744 RRA-1.7797 RC3 2.1709 FAU .05133
FOE -.3013 FRA 2.7593 FC3-3.2763 8SP 11523
B0E -2564 8RA 1.9829 8C3 2.2145 FSP -]397
FLIGHT TI_ 146.00 ARRIVAL CATE _Y 1_ 1969
OISTANCE 39D.634
27.652 GAL 2.78 AZL 91.79 HCA 17D.26 SMJ 127.70 ECC .15963 INC 1-7855 v] 30.277
37.456 GAP -3.33 AZP 88.24 TAL 165.07 TAP 335.33 RCA 107.32 APO 148.09 v? 34.867
62.85 ZAP 60.16 ETS 328.47 ZAE 153.90 ETE 65.03 ZAE 105,93 EIC 145.19 CLP -45.23
33.02 RA0 656?.4 VEL 11.460 PTH 1.99 VHP 4.736 _PA 51.80 RAP 9.72 ECC 1.163?
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LC_G
25.46 243.76 115.6_ _- ?_-2_4 1351 .4 -_._8 18.58
207.67 244.77 68.15 _0 184_ 4Z14,7 15.35 200.39
6.15 243.35 117.05 9 40 48 1094.3 -9.51 359.35
187.62 244.41 66.73 21 37 12 3947.0 15.99 180.39
349.61 242.13 120.91 I0 41 34 _97.5 -11.17 343.04
169.39 243._ 62.78 22 45 2_ 3721.5 17.70 162.35
MI0-CC_JR$_EEXECUTION ACCURACT ORBI_ OETERMINATION ACCURACY
SGT I71_.4 _r._R Z679.25G3 648.2 ST 643.9 SR 714.7 5S 796.2
RRT .9187 RRF -.9996 RTF -.9374 ERT .9490 ORS .9953 CST .9143
SG8 3181.3 1_3 -.1023 RI3 -.9944 LSA 125D.9 MSA 210.5 SSA 4. 7
SGI 314/ .1 SG2 304.3 THA 58.07 ELl 949.8 EL? I52._ 4LF 4S.|4
FLIGHT TIME 148.00 ARRIVA_ GATE MAY ?0 1969
01 STANCE 397.06_
LOt. 91.24 VL 27.677 GAL 2.73 AZL 94.27 _ 173.42 S_A 127.88 ECC ,15785 INC 4.2662 Vl 30.277
LOP 264.67 VP 37.466 GAP -2,88 AZP 85,76 TAL 165.17 TAP 338.59 RCA 107.69 AP_ ]48.D6 V2 34.858
GP 38.49 ZAL 67.4? ZAP 69.29 ETS 326,66 ZAE 121.34 ETE 71.15 ZAC 97,39 ETC 141,45 CLP -47.4?
0LA -2%].69 RAL 39.02 RAO 6567.5 VEL 11.617 PTH 2.04 VHP 5-803 0PA 62.13 RAP 353.70 ECC 1.2232
INJ LONG INJ RT AS,C INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG
355.34 ?55.34 118.00 II 11 45 818.4 8.10 348.63
253_18 261.13 88.39 18 22 22 4877.0 2T.75 244 .56
3_8.39 254,64 119.74 12 15 46 600,0 7.D7 332.02
230.5? 261,05 86.57 19 52 17 45?0.5 ?8.9? 721,_5
327.37 252.72 124.18 12 52 34 477,2 4.54 371,16
L'_7.02 260.63 81.85 ZI 24 31 4766.1 31,83 198.1_
MI0-CCUR_WE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SGT 15IT,? SGR 3374.8 SG3 449.8 ST 525.3 5R 929.6 SS 730.6
RRT ._252 RRF -.9999 RTF -.9253 CRT -63]6 CRS .9994 CST .605?
3700,4 R23 -,0611 RI3 -.9980 LSA 1231 .9 NSA 395.3 554 ].4
SGI ]662.1 SG? 530.B THA 66.90 ELI 998.J EL2 379.3 ALF 66.8?
714
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)
LALINCH GATE DEC Z3 196B
I_L IOCENTR IC CONIC
RL 147.15 LAL .00
RP 108.7,1 LAP -.67
RC 73.792 GL -57.47
PLANE TCX_ENTR I C CONIC
C3 40.8JZ VHL 6.388
LN(J.I ATNTH LNCH TII4_
56.16 10 4El IEl
IZ3.B4 |El 4 59
56.|6 l0 48 |El
|23,El4 |El 4 59
56.16 10 48 |El
125.84 IB 4 59
FLIGHT TIE 1.50.00 ARRIVAL CAT[ MAY 22 1969
DISTANCE 40].44J
L(X 91.24 VL 27.699 GAL 2.70 AlL 101.22 KA 176.54 S_AA 128.03 [CC .15641 INC11.2242 Vl 30.277
LCP 267.84 VP 37.473 GAP -2.44 AZP 78.80 TAL |65.20 TAP 341.73 #CA |OB.O0 APO |48.05 V2 34.ElAEl
GP 76.56 7AL 77.35 ZAP 79.49 ETS 3213.70 ZAE 103.37 ET£ 69.67 ZA( 86.77 £TC 136.26 CLP -38.36
CLA -43.01 RAL 48.31 RAO 6568.6 V_EL 12.73_ PTH 2.32 VHP 9.659 0P4 71.80 RAP 311.47 ECC 1.6717
L-I TIM| IN| LAT IN| LONG IN| RT AS( IN| 42_4TH IN| 711_ PO CST TIN IN| 2 LAT |NJ 2 LONG
1744.47 21.83 31.46 292.87 |2B.03 IJ 17 22 1144.5 26.60 24.E14
5682.45 ZJ.B4 263.55 292.88 128.02 19 39 41 S082.4 26.62 2521.92
1744.47 2|.83 31.46 29,2.87 128.03 I1 17 22 1144.§ 26.60 24._4
568Z.45 21.84 _65.55 292.88 128.02 19 39 41 5082.4 26.62 2521.92
1744.47 21.83 31.46 292.87 |28.03 JI 17 22 I144.5 26.60 24.E14
5682.45 21.84 _5.55 29"Z.BB 128.02 19 39 41 5082.4 26.62 2521.92
0IFF£R[NTIAL _CTION5
TOE -.2176 TRA-1.2809 TC3
ROE .9688 RRA-3.0444
rOE -. 3099 rRA 1.79_4
BOE .9910 BRA 3.302'9
_AUNCH DATE 0EC 23 1968
H[LICXENTRIC C_NIC
RL 147.15 LAL .00
RP 108.77 LAP -.86
RE 76.033 GL -49.15
PLANIET(XENTRIC CONIC
C31148.531 V1H(. 35.335
LNCH A2"NTH LNCH TIN[
57.23 9 33 8
J22.7_ J6 40 47
97.23 9 33 8
122.75 16 40 47
37.25 9 33 B
122.75 16 40 47
N|D-_ rXECUTION ACCURACY ORBIT Or'TERNINkTIOM ACCURACY
.I145 BAU ._1170 _T |_9.9 S_R _)16.3 S_3 198,1 ST 510.1 SR 1417.9 SS 671.4
RC3 .6256 F_ .01577 RRT ._337 _r - _ RTIr -.9433 CR7 .4956 CRS .9985 CST .5426
FC3 -.3344 6SP 1_ _B 4_.7 _ -.O2J0 R13 -.9997 LSA I_91.2 MSA 435.3 SSA .6
B(3 .6360 FSP -627 _,1 4193.1 _ 5_1|.5 TPM 68.88 ELI 1442.6 FL2 435.5 ALF 7B.EI6
FL|GI4T T|NE 152.00 ARRIVAL DATE HAY 24 1969
0ISTJ_CIE 409.17S
LQ. 91.24 VL _.7J7 GAL _.79 _/L 1_4,90 HOl 179.11 91_ 12_.|5 [CO .155_] INC74.B99B Vl ]0.277
LOP 271.01VP 37.479 GAP -_.18 AZP 15.|0 TAL 1_4._9 TAP _43.?0 R(A I08.|B APO 148.l_ v2 34.839
GP 53.41Z/q. 87.63 ;rAP _.0_ ETS 181.46 ZNE _8.04 ETE 295.17 ?AC 77.26 ETC 5.56 CLP 86.621
OL4 -42._3 R,AL "28.33 RIO 6_7_I.I VlEL








TOE 6.2159 TRA-3.1331 TC3 -.1162 BAU 4,5530
R_E-6.90_8 _R412.0557 RC3 .24_ rAU-.08149
r0£-1.6_8 FRA 2.716'2 FC3 .O_5 8_ ° |003_
BOE 9,2935 BRAI_.4562 BC3 .2728 FSP -189
37.011PTH 3.54 W,IP 45.656 OPA 50.34 RAP 210.36 £CC21.5477
]NJ L_ JNJ RT A_ IN| A_NTH |NJ T|I_ PO ¢ST TIN |NJ 2 LAT IN| 2 LONG
54.49 L_39.10 13'2.23 l0 10 2l 163'2.8 4.66 48.921
3It.B4 L_39.JJ 13'2.'23 J6 5_ 54 307.3 4.68 ]07.32
54.49 L_9.J0 13_.23 J0 10 21 1632.8 4.66 48.921
312.84 Z_9.1| 132.23 16 55 54 _7.3 4.68 307.32
_4.49 _,JO J32.23 lO JO 2l J632.B 4.66 4B.9El
3|Z.84 _.|J 132.23 16 55 54 307.3 4.68 507.3_
NIO-COJRSE E_ECUTIOq ACCURACY CR_IT O[TERN|NATION 4CCURACV
_T 1470.2 _ 33_.6 _3 66.3 ST J0"29.0 SR 1373.0 SS 1295.6
RRT -.8862 _ ._ RTI r -.8984 CRT -.9155 CRS -.9992 CST .931|
SG_ _4.4 _3 -.04_S R|3 ._0 LSA 2|,20.6 MSA 354.4 554 .6
_1 _39.3 _ 633.5 7H4 111.92 EL1 1682,2 EL2 337.9 ALr 126.14
LAt_NCH _ATE 0[C 23 J_6B FLIGHT TIN| |54.00 ARRIVAL CATE NAY 26 1969
PELIO(ENTRIC CONIC
RL 147.19 LAL .0(3
RP lOEl.ElO LAP -1,04
RC 721.340 GL 64.67
PLAN_TOCENTRIC CONIC
C3 104.4_9 VHL 10._19
LNCH AZMTH LNC_ TIM[
31.El8 16 20 12
148.1_ _ 10 55
31.88 16 2_ IZ
14El.l_ 2 IO 55
3|.ElEl 16 2_ 1'2
148.12 2 |0 55
OIFFERENTIAL CCRI_CTIONS
7OE-5.7J9_ 7_ .34'29 TC3 .000'2 B_U .D802
ROE 5.2289 RRA -.8753 RC3 -.0574 FAU .003,15
FOE 3.4820 FRA -._819 re3 -.0286 BSP 139_2
BOE 7,7495 _R_ .94OJ BC3 .O574 FSP -569
0;STANCE 416.512
L_. 91.Z4 VL 27.732 GAL 2.60 A?L 70.53 _KA ]e3.11 SI4A |221.26 ECC .15395 |NC19.47_7 Vl _O.277
LOP 274.17 VP 37.482 GAP -|.51AZP |09.45 TAL 165,49 TAP 34_.60 RE4 10_.5! 4PO 148.00 vZ 34.831
GP -EI|.Z4 ZAL E12.40 ZAP 83.86 ITS 67.09 Z4E 96.42 [TE 3_3.55 2AC 1||.19 £TC 254.52 CLP -45.]6
CL4 6Z._9 RAL 330.33 RAC 6_70.0 EL 15.026 PTH 2.71 VHP |0.587 OPA -59.08 RAP E15.|7 ECC 2.71216
L-I TIM[ IN| L4T IN| LONG IN| RT 4S( IN| AZNTH IN| TIN? PO CST T|M IN| 2 LAT IN| 2 LONG
4782.1El -15.78 234.51 231.81 28.89 17 39 54 4182.2 -22.74 2_0.74
]090.09 -I5.77 94.46 231.79 28.89 3 _ _5 "2490.1 -_2.73 90.69
47212.121 -15.78 234.51 Z31._J 28.89 17 39 54 41212.2 -22.74 2_O.74
_090.O9 -15.77 94.46 231.79 28.89 5 2 25 2490.l -22.73 90.69
4782.18 -15.78 234.51 231.8J 28.B9 J? 39 54 4182.2 -22.74 130.74
lOgO.D9 -15.77 94.46 231.79 2B.Bg 3 2 25 2490.| -22.73 9(3.69
NID-COJ_S£ E_ECUTICN ACCU_AC_ CReIT DETERN|N4TION ACCURACY
SGT 3,233.4 _ 3118.2 SG3 J73.4 ST 3?09.3 SR 294El._ SS J79_._
RR7 -.9758 RRF .9935 RTF -.9942 CRT -.9976 CRS -.9993 CST .9995
_,6 449'2.0 R_3 -.0007 R13 .9999 LSA 4709.2 HSA 149.7 SSA .7
_J 4464.7 S(_ 493,9 THA 1_,07 ELI 4355,7 EL2 149.7 ALF |37.43
LAUNCH DATE 0£C 23 1_ FLIGHT TIN| 156.00 ARRIVAL CATE HAY 2El 1959
HELIOCENTRIC CONIC
RL |47.J5 LAL .O0
RP 108.8Z LAP -1.2|
RE E10,651GL 58.05
PLANIET(X_ENTRIC CONIC
C3 40.826 VHL 6.390
LNCH A_MTH LN_H TIM[
34.46 17 _3 l
145.54 3 I O
34.46 17 23 1
145.54 3 J O
34.46 17 23 1
_45.54 3 I O
OIFFERENTI4L CCRRIECTION5
TOE -.349_ TRA -._174 TC3 -.0089 BALI .3476
ROE 4.5877 RRA -.0050 RC3 -.6367 FAU .04lO'2
FOE 5.6519 FRA .089_ rc3 -.El698 _SP 13254
_3E 4.6010 BRA .3175 6C3 .6368 FSP -1469
OlST/_IEE 422.811
LQ. 91.24 VL 27.744 GAL 2o_0 A?L 78.7'2 _ 186.22 S_44 12_.34 ECC .153221 1NC|1._09 V| _1._77
LCP 277.34 VP 37.484 GAP -1.|'2 4ZP IOI.LPZ TAL 165.37 TAP 35|.59 RCA JOEl.67 APO 1421.0| VZ 34.E124
GP -65.04 ZAL 77.75 ZAP 81.44 [TS _4.77 246 113.75 ETE 281.72 ZAC 116.32 ETC 210.29 CLP -69.34
OLA 60.12 RAL _44.48 RAO 6568.6 V[L 12.735 PTH 2.32 VHP 5.786 OP4 -49.77 RAP 60.32 ECC _.6719
L-I TIM| IN| I.AT |NJ LONG |NJ RT AS( IN| AA_ATH |NJ T|14_ PO CST TIN IN| 2 LAT IN| _ LONG
4548.28 -_.L_ _4.47 '2_I_.54 34.43 18 _I 50 39421.3 -34.70 219.39
_87B.81 -_._O 87.52 2_.52 34.42 3 48 59 2278.8 -34.69 E12.44
4548.28 "28.22 224.47 '2_.54 34.43 18 _8 50 3948.3 -34.70 219.39
2878.81 "28._0 87.52 '2_.52 34.42 3 48 59 _78.8 -34.69 E12.44
4548.28 -28.22 '224.47 2_k_.54 34.43 18 _q _0 3948.3 -34.70 219.39
2878.81 -,28.20 87.52 "2_>.52 34.42 3 48 59 2278.8 -34.69 _2.44
H|0-CCX,,IRS[ [_ECUTION 4CCURACY ORBIT OETERNIN4T|ON 4CCURACY
SGT 651.7 _ 4193.6 _,3 448.5 ST 357.| SR 4113.9 SS 2533.7
RR7 -.466'2 RRr .999Z RTF -.4928 CRT -.8769 CRS -.9999 CST .ElEl|_
4243.9 I_3 .(_4 R|3 .9995 LSA 4841.7 HSA 171.8 SSA 1.7
•%1 4204.8 S_2 575.0 THA 94._ _LJ 4125.8 EL2 171 .l ALF 94.36
715
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69
.AUNEH C4TE C:[{ _3 1¢)_8 FL[G#"iT TIN( J_.O0 ARRIVAL _ATE MAY 30 1969
PflELIC([NTR[C CONIC CISTANCE 429.136
RL 147,18 LAL .00 LC_. 9],24 VL 27.753 GAL 2.61 ATL 81.44 H<:A 189.37 5_44 |28.40 ECC .15281 ZNC 8.5566 vJ ]0.277
RP 108.84 LAP -I-39 LOP ZBO,50 VP 37.484 GAP -.71 4ZP 98.44 TAL |65.25 TAP 354.62 RCA 108.78 APO 148.O2 VZ ]4,8J6
RE 82.981 GL 52.47 GP -53.65 ZAL 74,82 ZAP 82.Z2 £TS 14,42 ZAE 125.49 £T£ 273.15 ZAC 118.08 ETC 198.49 CLP -76.79
PLANE TO(rNTRI C CONIC
C3 27.057 VHL 5.202 OLA 56.76 RAL ]5].25 RAC 65_.1 V[L |2.|83 PTH 2.J9 VHP 4.335 CPA -41 .59 RAP 48.52 ECC 1.4453
LN_ AZNTH LN_H TIM| L-| TII_ INJ LAT |NJ LONG |NJ RT AS( INJ AZ1NTH |NJ TIMF PO CST TIM IN| Z LAT INJ 2 LONG
38.51 |8 8 33 4424.45 -32.59 215.53 2_8.49 40°58 J9 Z2 17 ]824.4 -38.50 209.3(]
141.49 3 25 L_ 2795.67 -32.58 83.70 E_k_.48 40.57 4 12 ! 2195.7 -38.48 77.48
38.51 18 8 ]3 4424.45 -32.59 215.53 138.49 40.58 J9 _ 17 _24.4 -]_.50 109.30
141 .49 3 25 215 2795.67 -32.58 83.70 238.A8 40.57 4 12 1 2195.7 -38.48 77.'=8
38.5| 18 8 3] 4424,45 -32.59 2|5.5_ 238.49 40.58 19 12 |7 3824.4 -38.50 209.30
141 .49 3 2_ L_ 2795.67 -32.58 83.70 2]8.48 40.57 4 12 | 2195.7 -38.48 77.48
OIFFER1ENTIAL C_CTI_ NI0-OOURSIE EXECUTION ACCURACY CRB|T CETERNINkTION 4CCL_4CY
roe .3228 7RA -,2711 7C3 -.|840 8AU .3750 _T 679.B _ 382].0 .%3 759,9 ST 39|.6 S_ 3623.8 SS 3083.1
R_E 3.2854 RRA .AJ|g RC3-1.0"_32 IrAU .07960 RRT .44|4 _ .g_J_J2 RTr .4189 CRT ,885| CRS-J .O000 CST -.8805
FOE 7,4579 FRA ,8405 IRC]-2.5469 BSP |_ S_B _3.0 _] .0375 RI3 .9989 LSA 4770.5 NSA 184.6 SSA Z.4
3.3012 BRA ,4I_J _3 |.0_7 FSP -2475 _| _]5.| _2 _.0 THA 85.40 ELI 3640.4 EL2 181.5 ALF 84.52
LAUNO4 OAT( 0(C 2] J_ rLI_T TIM| 160.00 ARRIVAL CAT£ JUN 1 1969
H_LI_ENTRIC CONIC OI$T_E 435,451
RL 147.15 LAL .00 LOL 9l._4 VL 27.760 GAL 2.63 A2'L 8_.80 _ 19"Z.52 ,S_A 128.44 £CC .15_54
RP 108.86 LAP -1.56 LOP 28_.(_ VP _7,48_ GAP -._2 AZP 97.0_ TAL 165,10 T_P 357.62 #CA J08.85
RE 85.328 GL 48.37 GP -45.23 ZAL 72.82 ZAP 85.O9 ETS 7.82 ZAE 133.9! E7E 265.79 ZAC 117.77
PL_NETO(ENrRIC CONIC
C3 21.5_ _ 4._47 0L4 _3.94 R_. 358._7 RAO 6_H_7.9 VEL 11.957 PTH 2.J3 VHP 3.692 _PA -35.37
LN(J-I A_4_H LNOH T_14[ k-I fll_ TNJ _ l_J LO_ _NJ RT A,_ iN| A_ATH iN| TilAE PO CST TIM
41._7 J_ 39 _ 4_48.91 -_4.0_ _0_._J _9.10 45.28 |9 51 57 ]748.9
1_.o3 ] 36 _J 11_O.73 -]4.O4 8|.55 E_.08 45.27 4 12 59 2160.7
41.97 18 39 _ 4_48.91 -34.06 _O8._9 _39.10 45.28 19 5| 57 3748.9
138.03 3 _6 _9 2760.73 -34.04 8i.55 _,OB 45.27 4 _ 59 2160.7
41.97 18 ]9 _ 4348.91 -_4.0_ 208.69 _.10 45._B J9 5J 57 3748.9
0_Kr£RI_NTIAL CO_CT|ON_
rOE 8.5956 rRA l._50 r_3"4.511_ 8SP 10_|9
_OE 2.6040 8Rk .46213 _(_ |.17J9 r_P -_35_
NI0-(.OJRE IrXECUTJ'CN ACCURACy'
_T 995._ _ _J3._ .%3 1028.2
RRT .7894 _ .9991 RTlr .774_
.%_ 3_55.3 R23 .0_29 R13 .9974
_! 3505._ .%2 594.9 THA 76.65
[NC 7,1964 Vl ]0.277
APO 148.04 VZ 34.810
ETC 190.71 CLP -83.0_
RAP 40.8] [CC J.3554








ST 836.5 $R 3113.2 5S 3396.1
CRT .9755 (RS -.9999 CST -.973!
LSA 4678.7 NS4 |87.3 SSA 2.9
£L1 3218.8 £L2 |77.8 ALF 75.27
LAUNCH 041£ 0£C 23 _968 FLICHT TI_4E 162.00
HELIOCENTRIC CONIC 0ISTAN_E 44|.753
RL |47.|5 LAL .00 LOL 91.24 VL 27.764 GAL 2.6? 4ZL 83.62 H_A J95.6_ _lA 128.4i EC( .l_249 INC 6.3777 V| 30,177
RP 108.88 LAP -].72 LOP 286._2 VP _7'480GAP .0_ ATP _,|4 TAL |64._9 TAP ,_? R(A |08._8 _PO j4_;0_ V2 _4._04
RE 87.601GL 45.29 GP -38.77 ZAL 71.31 _AP _9.]8 ET$ 3.03 ZAE 139._5 _TE 257,60 ZAC J16._2 £T( J84,99 (LP -88.95
PLAN_TOI_[NTR]C CONIC
C3 18,_9_ VHL 4,335 CLA 51.70 RAL _.|8 RkO 6567,8 VlEL LL.840 PTH 2,|0 VHP 3,3_7 _PA -_.70 RAP 34.96 £CC 1.3093
LNCH 4ZMTH LN_H TZ_4[ L-f TZM_ IN| LAT IN| LONG IN| RT A_ IN| A_IATH _NJ TII_ PO CST TIM IN| Z LAT[NJ Z LONG
44.75 19 2 9 4297._ -34,44 203.53 2]9,40 48.72 20 ]3 46 3697.3 -39.48 196.16
135.25 3 43 5 2746.03 -]4.43 190.39 239.39 48.71 4 28 5| 2146.0 -39.47 7_.03
44.75 ]9 _ 9 4429_0 -_4.44 L_1_5.53 230.40 _ L_ 13 46 3697.3 -39.48 196,16
135.25 3 43 5 2746.03 -34.43 _0.39 239.39 48.71 4 28 51 2146.0 -39.47 73.03
44,75 19 2 9 4297.30 -34.44 _3.5] 2_.40 48.72 20 13 4_ 3697.3 -39,48 196,16
135.25 3 4] 5 2746.03 -34,43 g_O._ 239.39 48.71 4 28 51 2146.0 -39.47 73.03
OIFFER£NTIAL CORRECTIONs MI0-COURSiE EXECUTION _CCURACY ORBIT DETERMINATION ACCURACY
RC£ 2.0059 RRA .4600 RC3-1.2335 FAU .|3717 RRT .9004 RR_ .99_ RTF .8897 CRT .9891 CRS -.99_ CST -.987J
r0E 9.1869 FR_ 2.3562 FC]-6.3192 BSP 10013 _ 3328.4 R_3 .0950 R|3 .9945 LSA 4604.7 HSA 187.5 SS_ 3.4
80£ 2.2126 _RA .4657 BC] 1.4314 FSP -4011 .%1 3_8J._ .%Z 558.6 THA _,7] ELi 2935.0 EL2 165.6 ALF 65.3!
ARR_VAL'CATE JUN 5 1969LAUNCH _AT£ 0£C 23 i968 FLI_T TIME 164,00
H_LIOC[NTRIC CONIC
RL 147.15 LAL .00
RP 108.90 LAP -1.88
RC 90.065 GL 42,86
PLAN_TO([NTR|C CON|C
C3 17.140 VHL 4.]40 0LA
LNCH A_MTH LN(H T_I_ L-| 7_142
46.99 19 _0 0 4_5_,41
133.01 3 46 49 2741.02
46,99 19 20 0 4_59.41
133,01 3 46 49 274|.02
46.99 19 20 0 4259.41
133.O1 ] 46 49 2741.02
0IFFERIENTI_L CORRECTIONS
TOE |,1535 TRA .0433 TC3-|.045| _AU .]64_
R0E 1.6365 RRA .4540 RC5-|.Ig(N_ FAU .15472
r0E 9.]474 FRA 2.g19_ Fc3-7._146 85P 9576
_0£ 2.002! 8RA .4561 _C3 1.5889 FSP -4499
DISTkN(£ 448.035
LOt. 91.24 VL 27.765 GAL 2.71 AZL 84.|7 I'_A 198.84 ,T_qA
LCP 289,99 VP 37.477 GAP .46 AZP 95.52 TAL 164.64 TAP
GP -3].64 ZAL 70.07 ZAP 9].90 ETS ]59.44 ZAIE 14].78 ET£
ARRIVAL CATE JUN 3 1969
|_8.48 ECC .15264 INC 5.82B4 Vl 30.277
3.49 RC4 |08._7 ARD 148.09 V2 34.799
_48.42 _AC |14.29 ETC 180.70 CLP -94.69
49,93 RAL 4.88 RA0 6567,7 V_L ]1.770 PTH 2.08 VHP 5.176 0P4 -27.13 RAP 30.I? ECC !.2821
TNJ LAT IN| LONG [NJ RT AS(: IN| A_TH _NJ TIE PO C$T TIM [NJ 2 LAT IN| ? LONG
-34.39 199.55 2]9.74 51.27 20 31 0 3659.4 -39,14 191.93
-34.]8 79.62 239.73 51,_E 4 32 30 2141.0 -39.13 7?.20
-34.39 |99.55 Z]9,74 51.2/ 20 31 0 3659.4 -39.14 191.93
-34._ 79.82 2]9.73 5|,26 4 32 30 2141.0 -39,13 72.?0
-34.39 I99.55 2]9.74 5J.27 ZO 3J 0 3659.4 -39.14 19|,93
-34._ 79,82 239.75 51.26 4 32 3(] 2141.0 -39.13 7Z.ZO
MI_-COURS_ EXECUTION ACCURAC_
.%T 1818.2 .%R 2657.8 5G3 1363.0
_T .9444 RRF .9983 RTF .9356
SC_ 322_,2 R23 .|_61RI3 .9905
%1 3181.2 .%2 499.3 THA 56.19
ORBIT DETERNINATION _CCUR_C_
ST 1596.8 SR ?283.8 SS 3587.3
ERr .9938 CRS -,9999 CST -,9919
LSA 4538.7 HSA |_5.9 SSA 4.0
[LJ 2782.9 EL2 145.3 ALF 55.|0
716
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69,
LAUNCH CAT[ CEC 23 1968
HELIOCENTRIC Cr_IN[C
RL 147.|5 LAL .{_0 L_I. 91o74 VL
RP |0_.91 LAP -?.03 LOP 793.15 VP
eC 97.449 GL 40,88 GP -?9.45 ZAL
PLAN[TOC[NTRIC CCjNIC
C3 |6._90 VHL 4.011CLA 48.49 RAL
LNCH AZMTH LI_H TIM[ L-I TIME |NJ LAT
4p.p) 19 34 55 4230.25 -34.15
131.17 3 49 32 ?741.19 -34.14
4_.83 19 34 55 4230.75 -34.15
131.17 3 49 31 2741.19 -34,14
48.83 19 34 55 4230.25 -34.15
131.|7 3 49 32 2741.19 -34.14
0[FfER1ENTIAL CCRI_CTIONS
TG[ 1.3465 TRA .1646 TC3-1.3734 BAU .3797
RCE 1.3584 RRA .4321 RC3-J.J087 f4U .16479
FOE 9.?156 IRA 3.3754 fC3-8.8666 BSP 9509
BO[ 1.9177 (3R4 .4624 BC3 1.7651 fSP -478§
LAUNCH OATE O[C 23 1968
PIELIC_ENTRTC CON|C
RL 147.15 L4L .00
RP 108.92 LAP _2.18
RC 94.840 GL 39.21_
PLAN[TOCENTRIC CONIC
C3 15.398 VHL 3.9"24
LNO4 ATMTH LNCH TII4E
_0,38 19 47 55
179.67 3 51 54
50.38 19 47 55
129.62 3 51 54
90.38 19 47 55




fLIGHT TII_ 166.00 4RRIV4L C4 T? JUN 7 1969
CISTAI_E 454.798
27,765 G4L 2.77 4ZL 84.57 HC_ _02.00 5_44 128.48 [CC .15298 JNC 5,43?0 Vl 30.?77
37.472 GAP .84 42P 95.04 TAL 164.35 T4P 6.35 RC4 I08.87 4P_ 148.13 V2 34.795
6_.98 ZIP 98.90 ETS 356.73 ZA[ 145.99 ETE ?]_].71 Z*C 112.06 £TC 177,46 CLP-t00.?3
7.09 RAC 6567,6 V[L 11.725 PTH ?.07 VHP 3.084 CPA -74.33 RAP 26.00 £CC 1.2648
INJ LONG INJ RT 4._ INJ 4_MTH INJ TIN(: PO CST TIM INJ ? L4T INJ 2 LONG
196.41 240.2_ 53.21 20 45 75 3630.? -38.67 188.62
79.61 240.21 53.2'0 4 35 13 2141.? -38.66 71.83
196.41 240.21 53.21 _ 45 25 3630.2 -38.67 188.67
79.61 240.21 53._ 4 35 13 2141.2 -38.66 71.83
19_.41 240.72 53.21 _ 45 25 3630.2 -38.67 188.62
79.61 240,21 53.L_0 4 35 13 2141.? -38.66 71,83
NIO-COURS[ EXECUTION JCCURACV ORBIT CETERMINATION JCCUR4C_
S_T 2"244.8 5GR 2328.8 S_3 1437.5 ST 1926.6 SR 1960.6 SS 3555.4
RRT .9645 RRF .9_74 RTf .9568 CRT .9961 CRS -.9998 CST -.9941
3234.6 1_3 .1471 R13 .9866 LSA 4490.3M54 184.6 SSA 4.6
S,G1 3_:_05.8 ,_GZ 430.4 THA 46.09 ELI 2746.1 £L2 120.6 4LF 45.50
FLIGHT TIN? 168.00 ARRIVAL CATE JUN 9 1969
OISTANC[ 460.541
17.761 GAL 2.84 AZL 84.87 HCA
37.467 GAP 1.Z"_ _2'P 94.65 TJU...
67.9_ ZAP 103.93 £TS 354.67 ZAE
OLA 47._0 RAL








TOE 1.5166 TRA .2_4 TC3-1.6988 BJ4J .4054
ROE 1.1415 RRA .4007 RC3 -.9958 fAU .1690|
FOE 8.8727 FR4 3.6879 fC3-9.50_5 BSP 9_11
B0[ 1.8982 _ .4937 8(3 J.9_9_ FSP -4913
205.16 _ 128.46 ECC .15352 INC 5.1311 Vl 30.277
164.00 TAP 9.16 RC4 108.74 _PO 148.18 V2 34.791
146._0 ETE 2_9.22 ZA( 109.85 ET£ 175.01 CLP-105.53
9.02 RiO 6567,6 VEL 11.695 PTH 2,06 VHP 3,051 CPA -22.06 R4P 22.45 ECC 1.2534
ZNJ LONG INJ RT ASC INJ A_4TH INJ TIM[ PC) CST TIH _NJ 2 LAT INJ 2 LONG
193.88 _40.85 54.71 _0 58 2 3607.2 -38.17 185.99
79.64 140.84 54.70 4 37 38 2144,4 -38.16 71.75
193,1_ 240.85 54,71 ZI] 58 2 3607.2 -38.17 185.99
79.64 _40.84 54,70 4 37 38 2144.4 -38.16 71,75
193.1_ _40.85 54.71 20 58 2 3607.2 -38.1 7 185.99
79.64 _40.84 54.70 4 37 _ 2144.4 -38.16 71.75
NI0-COUR,_E E_ECUTION _CCURAC_ CRBIT CETERMIN4TION 4CCURAC_
S_T 2658.4 SGR 2033.0 SG3 1461.4 ST 2222.6 5R 1686.8 SS 3473._
RRT .9749 _ .9959 RTF .9681 CRT .9975 CR5 -.9996 CST -.9957
_B 3346.6 R_3 ,15_5 R13 .9641 L54 4451.3 HSA 183._ 554 5.3
S_I 3327.0 S_2 36_.0 TH_ 37.22 ELI 2786.7 EL2 94.4 4LF _7.18
LAUNCH 0ATE C£C 23 1968
HELIOCENTRIC CONIC
RL 147.15 L4L .00
RP 108.93 LAP -2.32
RC 97,236 GL 37.72
PL4NETOCENTRJC CONIC
C3 14,941 VHL 3.865
LNCH AZMTH LNCH T]I_
51.71 19 59 41
128.29 3 54 11
51.71 19 59 41
128.79 3 54 11
51,71 19 59 41






?7.757 G_L 2,93 AlL 85.11 la,C_
37.46{3 G_P 1.59 AZP 94.31 TAL
66.96 Z4P 108.85 [TS 353.12 2_E
CL_ 46.29 R4L








T0E 1.6663 TRA .4137 TC3-2.0109 8AU .4_79
ROE .9695 RR_ .3654 RC3 -.8726 F4U ,16859
FGE 8.39?9 FR4 3.8853 fC3-9.7687 8S,° 10396
B_E 1.9278 BR4 .5519 BE3 2,1921 FSP -4919
ARRIV4L C_TE JUN _1 1969
LAUNCH _ATE DEC 23 196_
208.3_ SMA 126.43 ?CO .15475 INC 4.8936 VJ 30.777
163.61 TAP 11.93 RCA 108.62 4PO 148,74 V? 34.788
146.55 £TE 220.60 Z_C 107.78 ETC 173.16 CLP-I1D.55
HELIOCENTRIC CONIC
RL 147.15 LAL .(30 L(_L 91.24 VL 27.751 GAL
RP J08.94 LAP -Z.45 LOP 302.63 VP
RC 99.636 GL 36,39 GP -20.48 ZAL
PL4fqETC_CENTRIC CCNIC
C3 14.652 VHL 3.828
LNCH AZMTH LNCH Till[ L-I TIN?
52.88 20 10 38 4175.13
127.12 3 56 35 2756.20
52.88 _ 10 38 4173.13
127.12 3 56 35 2756,20
52.88 20 10 ]8 4173.13
127.12 3 56 35 2756.20
OIFFERENTIAL CORRECTIONS
TOE 1.7978 TR_ .540_ TC3-_.3008 8AU .4739
_£ .8324 RR4 .3297 RE3 -.7472 FAU .16d43
r0E 7.8377 FR_ 3.9931 FC3-9.7152 8SP 11146
BOE 1.9811 BRA .6329 BE3 2.4191 FSP -4819
10.78 RAO 6567.6 VEL 11.676 PTH Z.05 VHP 3.062 _PA -20.16 R4P 19.42 ECC 1,2_59
INJ LONG INJ RT ASC INJ 4ZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ ? LONG
191.79 241.63 55.91 21 9 29 3588.5 -37.66 183.84
79.83 _41.62 55.90 4 40 1 2149.6 -37.65 71.87
191.79 241.63 55.91 21 9 29 3588.5 -37.66 183.84
79.83 241.62 55.90 4 40 1 2149.6 -37.65 71.87
191.79 241.63 55.91 21 9 29 3588.5 -37.66 183.84
79,83 141.6_ 55.90 4 40 1 2149.6 -37.65 71.87
NIO-COURSI[ EY,£CUTION ACCURAC_ ORBIT DETERI4INATiC_N 4CCURACY
SGT 3050.4 SGR 1770.4 S/.,3 1449.0 ST 2484.7 SR 1456.3 SS 3357.2
RRT ._2 _ .9937 RTF .9747 CRT .9985 CRS -.9993 CST -.9959
S_ 3527.0 R_3 .1447 RI3 .9831 LS_ 4419,5 NSA 181.7 SS_ 6.0
S_I 3513.8 5G2 304.3 THA _9.88 ELI 2879.2 EL2 69.1 4LF 30.36
FLIGHT TIME 17Z.00 ARRIVAL 0_TE JUN 13 1969
oISrkN(E 472.970
3,02 _?L 85.30 H(,J 211.4P SM_ 1_8.36 ECC .15516 INC 4.7002 vJ 3(3.277
37.454 G_P 1.95 AZP 94.01 TAL
65.9_ ZAP 113.58 ETS 351.95 ZAE
163.16 TAP 14.64 RCA 108.46 _PO 148.30 V2 34.786
145.57 ET£ 213.24 ZAC 105.96 ETC 171.77 CLP-115.27
OLA 45.42 RAL 12.45 RAO 6567.6 VEL 11.664 PTH 2.05 VHP 3.105 OPA -18.53 RAP 16.87 ECC 1.7411
INJ LAT |NJ LONG INJ RT AS( INJ AZI4TH ZNJ TIN[ PO CST TIN INJ ? LAT INJ ? LONG
-33.06 190.04 _42.56 56.88 21 20 I1 3573.1 -37.15 182,05
-33.05 80.13 24_.56 56.87 4 4_ 31 2156.2 -37.14 72.14
-33.06 190.04 242.56 56.88 El 20 11 3573.1 -37.15 182,05
-33.05 80.13 242.56 56.87 4 47 31 2156.2 -37.14 72.14
-33.06 1_.04 242.56 56.88 21 _0 11 3573.1 -37.15 182.05
-33.05 80.13 _42.56 56.87 4 4_ 31 2156.2 -37.14 72.14
MID-COURS£ EXECUTION ACCURACY ORBIT _[TERI41NATION ACCURACY
SGT 3416.2 _ 1540.8 SG3 1407.7 ST 2713.5 S_ 1_63.8 SS 3271.6
RRT .98E3 _ .9903 RTF .9788 CRT .9992 CRS -.99_9 CST -.9962
S,G6 3747.6 R'_3 .1229 RI3 .9831 LSA 4393,9 MSA I_0.3 SSA 6,7
5G1 3738.3 ,%_ 264.0 TH4 24.0_ ELI 2993.0 EL2 46.3 ALF ?4.96
L
717
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH CATE _EC 23 19GB FLIGHT TZI,_ 174.00 ARRIVAL CATE JUN ]5 1969
OISTANCE 479.155
?7.74] GAL ).11 AlL 85.46 HCA 214.64 ,_A
37.446 GAP 2.32 AZP 9].74 TAL 162.67 TAP





RL ]47.i5 LAL .00
RP ]0H.94 LAP -2.58
RE 102.03_ GL 35.16
PLAN_TL'_CENTR[C CONIC
C3 ]4.49] VHL 3.807 CLA 44.65 RAL 14.08 RAO 6567.6 VEL ll.657 PTH 2.05 VHP 3.J74 DPA -17.09 RAP ]4.77 ECC ].23_5
LNCH AZMTH LNCH TIE L-I TIME IN] LAT IN] LONG IN] RT AS( IN] AZI.ITH IN] TIME PO CST TIN IN] Z LAT IN] Z LONG
5).97 L_ 71 ? 416(1.46 -32.65 188.56 243.64 57.67 21 30 Z} 3560.5 -36.65 180.55
176.08 3 59 9 ?763.95 -32.64 B0.54 243.63 57.66 4 45 13 2164.0 -36.64 7?.53
53.9? ?O 21 2 4160.46 -32.65 188.56 243.64 57.67 21 30 23 3560.5 -36.65 180.55
126.08 3 59 9 2763.95 -32.64 80.54 243.63 57.66 4 45 13 7164.0 -36.64 72.53
53.92 L:_ 21 2 4160.46 -32.65 i88.5£ 243°64 57.67 2i 30 23 3560.5 -36.65 180,55
126.08 ) 59 9 2763.95 -32.64 80.54 243,63 57.66 4 45 13 2)64.0 -36.64 72.53
CIFFERENTIAL CORRECTICNS NI0-COLAQS_E EXECUTION ACCURACY ORBIT 0ETERMINATIC_ ACCURACY
TCE 1.9145 TR A .6695 TC3-2.5586 BAU .5102 SGT _755.7 SGR J343.8 _3 |348,6 ST 2913.4 SR |105.7 SS 3079.8
RCE .7239 RRA .2963 RC3 -.6239 FAU .J57_0 _T .9814 RRF .9651RTF .981_ (RT .9997 CRS -.9982 CST -.9965
FCE 7.7616 FRA 4.0421 FC3-9.3858 B,SP JJ940 _ 3988.8 823 .0937 R13 .9836 LSA 4317.6 MSA 179.3 SSA 7.3
GCE ?.0468 BRA .7322 Be3 2,6336 FSP -4625 SC,! 398].4 -._,2 243.3 THA I9.4_ ELI 3ll6.1 EL2 26.4 ALF ?0.78
|28.33 EC( .15676 IN( 4.5)89 V| 30.277
17.32 RCA 108.28 APO 148.)8 V2 34.784
;._07.19 ZAC |04.4? ETC 170,74 CLP-]]9.68
LAUNCH DATE 0EC 73 1968 FLIGHT TINE 176.00 ARRIVAL 0ATE JUN 17 1969
HELIOCENTRIC CONIC 01STANC£ 485.319
RL 147.]_ LAL .00 LOL 91.24 VL _.734 GAL 3.2_ AZL 85.60 KA 217.80 5MA
RP I08.95 LAP -2.70 LOP 308.96 VP 37.439 &AP _.68 ATP 93.48 TAL |62.J4 TAP
RE 104.441 GL 34.0| GP -16.A5 7AL 63.92 ZAP IL_"_._3 ETS 3_.44 Z/_ |42.49 £T£
PLAN_O_£N7RIC CONIC
C3 14.43_ VHL 3.799 DLA 43.9F RAL J5.69 RAO 6567.6 VEL 11.654 PTH Z.05 VHP
LNCH A_MTH LNA_H TIME L-I TIME IN] LAT _NJ LON_ IN] RT A_
54.86 _ 31 9 4|49.86 -32._3 187.L_9 £44.86 58.33 2! 40 19
I75.14 • I 53 277Z.78 -32.22 81.03 244.85 58.3_ 4 48 6
54.86 ?0 31 9 4149.86 -3_._3 187.29 244.86 58.33 E) 40 |9
125.14 4 ! 53 2772.78 -32._2 81.03 244.85 58.32 4 48 6
54.86 _ 3| 9 4149,86 -32._3 187.L:N3 244.86 _8.33 _I 40 19
125.14 4 1 53 2772.78 -32.22 81.03 244.85 58.32 4 48 6
CIFFERENTIAL CORRECTIONS NI0-CO.MSIE EXECUTION ACCURACY
TOE ?.0148 TRA .7985 TC)-2.7888 BAU .547! SGT 4064.6 .S(.,R 1174.7 S_3 ]276.8
ROE .6367 RRA .2641 RC3 -.5127 FAU .14866 RRT .9778 RRF .9777 RTF .983l
FOE 6.6742 FRA 4.0269 FC3-8.9169 _,SP J2800 _ 423|.0 R_3 .0625 R_3 .984_












IN( 4.4014 V| 30.277
APO 148.47 V2 34.783
£T( 169.98 CLP-123.79
RAP 13.08 £CC J.7375








ST _0_0.5 SR 974.6 SS 2928.7
CRT .9999 ORS -.997J CST -.9966
LSA 4357.! MSA !77.9 SSA 8.0
ELI 3230.9 EL2 J0.6 ALF 17.56
LAUNCH CAT£ CE( 23 1968 FLIGHT TIME ]78.00 _RRIVAL CAT£ JUN ]9 1969
H£LI,._CENTRIC CONIC 0ISTANC£ 491.464
RL 147.]5 LAL .00 LOL 91.74 VL 77.7_3 GAL 3.39 A_L 85.7Z _A _L_].96 SMA 128.|9 £CC -1590J
RP 108.95 LAP -2.8] LOP 31?.]Z VP 37,430 GAP 3.04 AZP 93.24 TAL J6J ,56 TAP 22._) RCA 107.9J
RE 106.844 GL 37.9] GP -14,83 7AL -6_.8_ ZAP 126.13 ETS 349.96 ZAE 140.76 ET£ 198.41 7AC 102.76
PL_NET_ENrR[( CONIC
C) 14_464 VHL 3.80) CLA 43.3_ RALI7.30 RA06567.6 ¥EL )1.655 PTH 2.05 VHP 3.374 DPA -14.60
LNCH ATMTH LN_CH TIME L-I TIME IN] LAT IN] LONG IN] RT A_C IN] A_RMTH INJ._T[I__. I_0 _$7 TIN
55.74 ?0 41 3 4141.06 -31.80 186.19 246.20 58.88 21 50 4 3541,1
124.26 4 • 49 _78_.53 -3].79 81.59 246.19 58.87 4 51 |? 2182.5
55.74 20 41 3 4]4].06 -31,80 186.|9 246.20 58.88 21 50 4 3541.1
124.26 4 • 49 2782.53 -31.79 81.59 246.19 58.87 • 51 12 2182.S
55.74 _ 41 3 4141.06 -31.80 186.|9 246.20 58.88 21 50 4 354|.1
124.26 • • 49 2782.53 -3].79 81.59 246.]9 58.87 4 51 12 2182.5
INC 4.7877 V] 30.277
AM 148.57 v? 34.783
£TC |69.4) (LP-127.59
R_P 11.79 ECC 1.7380








TC£ 2.1071 TRA .9291 TC3-?.9858 8AU
RC£ .5678 RRA .2346
FCE 6.1074 FRA 3.9756
_CE 2.1774 _RA .9_83
L_UNCH C_TE OEC ?3 1_8
H_LIOC_NTR!C CONIC
RL 147.]5 LAL .(_'_
RP ]08.94 LAP -2.9!
RE 109.2•6 GL 31.85
PLANE TC(ENTRIC CONIC
C3 14.575 VHL 3.818
MIOoCOL,_S( EXECUTION _CCUR_CY ORBIT DETERMINATION ACCURACY
.5829 S_T 4346.0 _ |032.6 S_ 1199.2 ST 3219.7 SR 867.8 SS 2777.8
RC3 -.4129 FAU .13932 _T .9_8 R_ ._7| RTF .9844 CRT .9999 CR5 -.9956 CST -.9966
FC3-8.3386 8SP |3651 S(_ 4467.0 _3 .0_56 R|3 .9849 LS_ 4336.4 MSA ]76.7 SSA 8.7
BC3 3.01•2 FS_ -4167 5G| 4460.5 SG2 241,4 THA 13.03 ELI 3334.6 EL2 12.9 ALF ]5.08
FLIGHT TIN? JBO.O0 ARRIVAL CAT? JUN 71 1969
OIST.tN_E 497.589
LOL 91 .24 VL 27.711 G_L 3.54 A71.. 85.82 PI_A 224.12 _IAA 128.11 ECC .16067 IN( 4.]777 v] 30.277
LOP 315.28 VP 37,4L_ GAP 3.40 AA'P 93,00 TAL |60.94 TAP 25.07 RCA 107.52 APO ]48.69 v2 34.784
OP -13.44 IAL 61.75 lAP I29.76 ?IS _19.62 Z_E J39.04 E7E 195.33 ZAC 101.63 ETC |69.03 CLP-]]] .It
OLA 42.72 RAL 18.92 RAO 6567.6 VEL 11.660 PTH 2.05 VHP 3.498 0PA -13.49 RAP 10.85 ECC 1.2399
LNCH ATMTH LN(H TIME L-| TIME IN] L/IT |NJ LONG IN] RT A_ IN] AA'MTH IN] 7IME PO (ST TIM _NJ 2 LAT IN] 2 LONG
56.56 213 50 52 4133-74 -3_.35 _85.E"Z 247.66 59.34 2l 59 46 3533.7 -36.16 177.22
]23.44 4 7 56 2793.25 -31.34 82.23 247.65 59,33 4 54 29 2193.3 -35.15 74.?3
56.56 20 50 52 4133.74 -3J.35 185.LP_ 247._ 59.34 21 59 46 3533.7 -35.16 177.22
t23.44 4 7 56 2793.25 -31,34 82.23 247.65 59.53 4 54 29 2193.3 -35.15 7•.23
56.56 20 50 52 4133.74 -3|.35 185.L12 247.66 59.34 21 59 46 3533.7 -35.16 177.22
]73.44 4 7 56 2793.25 -_l.34 82.23 247.65 59.33 4 54 29 2193._ -35.15 74.23
0IFFERENTIAL CORRECTIONS MI0-CCXJRSIE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY
TDE 2.1781 TRA |.06_9 TC3-3.|469 BAU .6164 S(,T 46Ol.5 SGR 9|4.8 S_3 I||9.8 ST 3333.9 SR 781.5 SS 2629.9
RCE .5|37 RRA .EO83 RE3 -.3245 FAU .12941 RRT .9596 RRfr .9§27 RTF .9852 CRT .9994 CRS -.9934 CST -.9967
FOE 5,5734 FRA 3.9030 FC3-7.6867 BSP 144_ _ 4691.6 823 .0157 RJ3 .9854 LSA 4314.1MSA 175.9 SSA 9.3
8OE 2.Z379 _'4 1.0831 8(3 3.1636 FSP -3911 S(,I 4684.8 S_2 252.7 THA J0.B3 EL1 3424.? EL? ?6.4 ALF ]3.19
718
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 1968-69_
LAUNCH CAT? CEC 23 1968 FLIGHT TIE J82.00 ARRIVAL GATE JUN 73 J969
HELIOCENTRIC C(_IC 0ISTANEE 503.694
RL 147.15 LAL .00 LOL 9J.24 VL 27.697 GAL 3.70 A?L 85.92 PEJ 227.28 5HA t28.02 ECC .162S1 INC 4.0835 Vl 30.777
RP 108.94 LAP -3,00 L(_ 318.45 VP 37.413 GJP 3.76 A2P 92,77 TAL J60.?8 TAP 27.57 RCA J07.2! APO 148,82 V2 34.785
RE 11J.645 GL 30.82 GP -12.23 ZAL 60,61 tAP 133,11ETS 34_.57 ?J£ 137.40 ETE 192.85 ZAC 101.28 ETC 168.76 CLP-134.37
PLANE T_ENTRIC CONIC
C3 14.761 VHL 3.842 CLA 42.16 RAL 20.56 RAO 6567.6 VEL 11.668 PTH 2.05 VHP 3.635 OPA -12.43 RAP |0.23 ECC 1.2429
LNCH AZNTH LNCH T|HE L-I TIM£ |NJ LAT INJ LONG |NJ RT ASC |NJ A2'HTH |NJ TIM_ PO CST TIN INJ 2 LATINJ 2 LONG
57.35 21 0 40 4127.66 -]0.88 184,36 249.24 59.73 22 9 28 3527.7 -34.65 176.38
122.65 4 l! 12 2804.96 -]0.87 82.94 249.2] 59.72 4 57 57 2205.0 -34.64 74.96
57.35 2! O 40 4127.66 -]0.88 184.36 249.24 59.73 22 9 28 ]527.7 -34.65 176.38
122.65 4 ]! !2 2804.96 -30.87 82.94 249.23 59.72 4 57 57 22/35.0 -34.64 74.96
57.35 21 O 40 4127.66 -]0.88 184._5 249.24 59.73 22 9 28 3527.7 -34.65 176.38
122.65 4 1I i2 2804.96 -]0.87 82.94 249.23 59.72 4 57 57 2205.0 -34.64 74,96
OIFFEt_NTIAL CORRECTIONS NI0-COURSIE E_ECUTION ACCURACY CRG|T 0ETERNINATION ACCURACY
TOE 2.2465 TRA 1.2017 TC3-3.2703 8AU .6472 _,T 4835.7 S_ 8!9.3 5(;3 !042.4 ST 3428.6 SR 7Z3.2 SS 2490.9
ROE .4723 RRA .1855 RC3 -.2472 FAU .|1925 RRT .9437 RRF .9340 RTF .9857 CRT .g984 CRS -.9905 CST -.9966
FOE 5.0865 FRA 3.82'28 FC3-6.99_8 B$P 1517! _ 4904.6 RZ3 .0027 R13 .9858 LSA 4293.9 HSA 175.5 SSA 10.0
8OE 2.2956 BRA J.2160 8C] 3.2796 FSP -3637 SGI 4897._ SG2 267.7 THA 9.I| ELI 3501.8 EL2 40.0 ALF ll.73
LAUNCH 0ATE DEC 23 J968 FL|C_IT TIN? 184.00 ARRIVAL DATE JUN 25 1969
HELICX:ENTR!C CONIC
RL !47.15 LAL .O0
RP 108.93 LAP -],O8
RC 114.O42 GL 29.80
PLANETOCENTR|C CONIC
C3 15.020 _ 3,876
LNCH AZNTH LNCH TIME
58.11 21 lO 32
J21,89 4 14 33
58.J1 21 I0 32
121.89 4 14 35
58.11 21 IO 32
121.89 4 14 35
0I STANCE 509,777
L_. 81 .24 VL 27._3 GAL 3,88 AZL 86.00 _ 230.44 SHA 127.O2 FEE .16455 IN( 5.9990 VI 30.277
LOP 321.61 VP ]7.405 GAP 4,12 A]P _.55 TAL 159.59 rAP ]0.03 RCA 106.87 APO !48.97 v2 34.787
GP -1|.17 ZAL 59.43 ZAP |3_.23 ET5 349.18 Z/dE 135.85 ETE |90.86 ?AC 10!.19 ETC 168.58 CLP-I]7.39
OLJ 41.63 RAL 2_.L_? RAO 656?,6 VlEL 11.679 PTH 2.05 W_P 3.784 0PA -11.42 RAP 9.90 £(C 1.2472
L-I TIME IN! LAT _NJ LONG IN! RT A._ IN! A]_4TH IN! T|ME PO CST TIN IN! 2 LAT IN! 2 LONG
4122.66 -]0.40 183.(d3 _50,93 60.07 22 19 14 3522.7 -34.12 175,64
28J7,7J -]0.38 83.73 250.92 60.05 5 ! 33 22!7.7 -34.11 75.77
4122.66 -]0.40 183.60 250.93 60.07 22 19 14 3522.7 -34.12 175.64
2817.71 -]0.38 83.73 250.92 60.05 5 1 33 2217.7 -34.11 75.77
4J_P2,66 -_O,40 J83-_ 2_Oo93 _,07 22 J9 J4 3522,7 -34.J2 17_.64
2817.7l -30.38 83,73 ESO,_P'_ 60.05 5 l 3] 2217,7 -54.ll 75.77
NI0-COUR._E E_I[CUTION ACCURACY ORBIT BETERNINATION ACCURACY
SGT _045,Z SGR 741.7 .%3 967,0 ST 3498.4 SR 6f18.J SS 2353,4
RRT .9227 RRF .9103 RTF .986t CRT .9966 CR5 -.9866 CST -.9966
5099.5 R_3 -.006] RI] .9861 LS4 4263.7 HSA 175.3 SSA I0.6
•.%1 5091,6 SG2 283.4 THA 7.7_ ELI ]559.4 EL2 5].0 ALF 10.62
OIFFERENTIAL CCRR[CTION5
TOE 2.3036 TRA 1.3423 TC3-3.3663 BAU .6769
ROE .4402 RRA .1649 RC3 o.1831 FAU .10975
FOE 4.63IB FRA 3.7265 FC3-6.3261BSP 15894
BOE 2.3453 8RA 1.3524 8C3 3.3713 FSP -339J
L_UNCH D_TE CEC 23 1968
HELIOCENTRIC CONIC
RL 147.15 LAL ,(_
RP 10_,93 LAP -3.16
RE 116.435 GL 28.80
PLANE T_ENTRIC CONIC
C3 15.350 VHL 3.918
LNCH AZNTH LNCH TIME
58.86 21 20 28
121.14 4 18 2
58.86 21 2'0 28
121,14 4 18 2
58.86 21 20 28
121.14 4 18 2
FLIGHT TI_ 186.00 ARRIWL CATE JUN 27 1969
0IST_NC£ 515.840
LOL 91,24 VL 27.667 G4L 4.08 _ZL 86.08 tEA 233.60 S#4A 127.81 [CC .16680 IN<: 3.9218 v! 30.277
LC_o 324.78 VP 37.]96 G4P 4.49 AZP 92.33 TAL 158.85 TAP ]2.46 RC_ 106.49 APO 149.13 v2 34.790
GP -10.25 ZAL 58.22 Z_P 139.I! ETS 349.04 Z4E 134.4] ET£ 189.24 Z_C 101.33 ETC 168.47 CLP-140,20
CL_ 4I.I1R_L 2].90 RAO 6567.6 VEL 11.69] PTH 2.06 VHP 3.944 0PA -10.43 RAP 9.83 EC( 1.2526
L-I TIME |NJ LAT XNJ LONG !NJ RT AS_ |NJ AZI4TH IN! T!14_ PO (ST T!N IN! 2 LAT |NJ 2 LONG
4118.59 -29.89 182.91 252.71 60.]5 22 29 6 3518.6 -33.58 174.98
2831.57 -Z9.88 84.59 2_2.70 60.34 5 5 !4 2231.6 -3].57 76.66
4118.fl9 -29.89 182.9| 252.71 60.35 22 29 6 3518.6 -33.58 174.9_
2851.57 -29.88 84.59 252.70 60.]4 5 5 14 2231.6 -33.57 76.66
4118.59 -29.89 18E.91 252.?l 60.35 _2 29 6 3518.6 -33.58 174.98
2831._7 -29.88 84.50 252.70 60.34 _ _ 14 2211.6 -3].57 76,66
DIFFERENTIAL CCRR_CTIONS MID-COURSE EXECUTION ACCURACY
TD£ 2.3532 TRA 1.4882 TC3-3.4313 8JU .7047 S_T 5_35.8 5G_ 680.3 _G3 805.8
ROE .4164 RRA .1472 RE3 -.|_95 FAU .1(3067 _T .8966 RRF ._821RTF .9863
FOE 4,2195 FRA 3.6297 FC3-5.6776 8SP 16565 S_ 5279.8 R_3 -.Oil7 RI3 .9863
BOE 2.38_ BRA J,4954 BE3 3,4337 F._P -3!54 SG! 527J,3 ._2 299,2 THA 6,67
LAUNCH OATE DEC 23 !968 FLIGHT TIN? 188.00
HI_LIOCENTRIC CONIC O|$TANC[ 521.880
RL 147.15 L_L .00 LOL 91 .24 VL 27.6_1 GAL 4.29 AS'L 86.!5 H(A 236.77 _4A
RP 108.91 LAP -3.22 LOP 327.94 VP 37._7 GAP 4.85 AS'P _'d.l! TAL 158.08 TAP
RC 118.823 GL 27.81GP -9.44 ZAL 56.98 ZAP 141.79 ETS 348.93 2/_ 113.12 ETE
PLAMET(X:ENTRIC CONIC
C3 15.756 VHL 3.969 0LA 40.59 RAL 25.59 RAO 6567,6 V[L ll.Tll PTH 2.06 VHP
LNCH A]"HTH LNCH TIME L-I TIME IN! LAT INJ LONG IN! RT A,_C IN! AZ]4TH IN! TIME
59.60 21 ]0 31 4115.32 -29.35 182.28 254,59 60.60 22 39 6
120.40 4 21 3J 2846.60 -29.34 85.33 254.58 60.58 5 8 58
59.60 21 30 31 4115.32 -29.]§ 182._ 254.59 60.60 22 39 6
120.40 4 21 3! 2846.60 -29.34 85.53 254.58 60.58 5 8 58
59.60 21 30 31 4115.32 -22.35 182.28 254.59 60.60 22 39 6
120.40 4 21 31 2846.60 -29_54 85.33 254.58 60.58 5 8 58
OIFFERENTIAL CORI_ECTION$ NID-C_URSI[ EXECUTiON ACCURACY
TOE 2.3964 TRA 1.6401 TC]-3.4653 BAU .7]O2 5GT 5408,7 ,_ 632.5 S_3 829.1
ROE. .3995 RR_ .I32I RC3 -.085_ FAU .09"_06 RRT .8663 RRF" .8501RTF .9864
FOE 3.8465 FR4 3.5]43 FC3-5.0585 BSP 17176 $G8 5445,6 R'23 °.0146 RI] .9864
BOE 2.4295 _R_ 1.6454 BC] 3,4664 FSP -2929 _GI 5436.5 $62 ]14.3 THA 5.80
ORBIT DETERt41NATION ACCURACY
ST 3549.8 SR 6I_.O SS 2223.1
CRT .9941CR5 -.9819 CST -.9965
LS4 4229.5 MSA 175.7 SSA Ii.I
ELI 3601.9 £L2 65.5 _LF 9.78
ARRIVAL CATE JUN 29 1969
127.70 £(( .16925 IN(: ].8506 Vl 30,277
]4.85 RCA 106.09 _PO 149.31 V2 34.794
I87.92 ?AC 101.69 £TC 168.41CLP-14Z._O
4.114 0PA -9.47 RAP 9.99 ECC 1.2593








ST 3584.3 SR 581.5 SS 2099.8
CRT .9_8 CRS -.9761 C$T -.9965
LSA 4190.8 MSA 176.6 SSA 11.6
ELI ]630.3 EL2 77.6 ALF 9.14
719
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69,
LAUNCH CATE CEC 2] 1968 FLIGHT TIME 190.00 ARRIVAL CATE JUL ! 1969
HELIOCENTRIC CONIC
RL 147.15 LAL .00
RP 108.90 LAP -3.27
RE 121 .206 GL 26.82
PLANE TOCCNTR ]C CONIC
C] 16.239 VHL 4.030 0LA 40.09 RAL
LNCH ATNTH LNCH TIME L-| TIME IN! I._T
60.]5 21 40 42 4112.75 -28.80
119.65 4 24 59 2862.89 -28.78
60.]5 21 40 42 4112.75 -28.80
119.65 4 24 59 2862.89 -28.78
60.35 2J 40 42 4112.75 -28,80
119,65 4 24 59 2862.89 -28.78
OIFFERENTIAL COgRECTIONS .
TOE 2.4336 TRA 1.7982 TC3-3.4725 BAU .7540
RDE .3881 RRA .1193 RC] -.0501 FAU .08407
F0E 3.5100 IrRA 3.4416 FC3-4.4821 8SP 17748
_0E 2.4644 _RA j ._]21 8C3 3.4729 VSP -27_0
O I STANC_" 527.898
LOL 91.74 VL 27.634 GAL 4.51 AZL 86.22 PEA 2)9,93 S/14A 127.58 ECC ,17192 INC 3.784] Vl 30,277
LOP 331 .11 VP 37.]78 GAP 5.23 AZP 91.9(3 TAL 157.28 TAP ]7.21 RCA 165.65 APO 149,52 v2 34,798
CP -8.73 7AL 55.7] ZAP 144.29 ET$ 348.82 ZA_" |31.92 ETI_ |86.84 ZAC 102.24 ETC 168.39 CLP-145,2]
27.30 RA0 6567.7 VEL 11.731 PTH 2.07 VHP 4.292 0PA -8.52 RAP 10.36 ECC I .2672
IN! LONG JNJ RT ASC IN! AZNTH IN! TZNE PO CST TZN IN! 2 LAT |NJ 2 LONG
18J.70 256.55 60.8| 22 49 15 3512.8 -52.44 173.85
86.56 256.55 60,80 5 12 42 ?262.9 -32.43 78.70
18|,70 _56.55 60.81 22 49 15 3512.8 -32.44 173.85
86.56 256.55 60,80 5 12 42 ?262.9 -32.4] 78.70
181.70 Z56,55 60.81 22 49 15 3512.8 -32.44 173.85
86.56 256.55 60.80 5 12 42 2262.9 -]2.4] 78.70
1410-(,C_R.f_E EXECUTION ACCURACY ORBIT 0ETERH|NATr0N ACCURAO"
,_T 5565.4 SGR 596.1 E_3 767.3 ST 3603.5 SR 555.8 55 1983.4
RRT .8,_O RI_ .8|57 RTF .9864 CRT .9867 CRS -.9695 CST -.9964
SG6 5597,2 R23 o.0160 R13 .9864 LSA 4146.8 MSA 178.1 5SA 12.1
SGI 5587,5 SG2 328.5 THA 5.12 ELI 3645.0 £L2 89.4 ALF 8.66
LAUNCH 0ATE 0£C 23 1968 FI.|G/_T TINE 19_.00 ARRIVAL 0ATE JUL 3 1969
H_L|OCENTRIC CONIC 01STAN<E 535,892
RL 147.15 LAL ,00 LOL 91.24 VL 27.6J6 GAL 4.75 AZI.. 86.28 PEA
RP 108.89 LAP -3.32 LOP 334.28 VP 37.369 GAP 5.60 A2"P 91.69 TAL
RC 123.581GL 25,84 GP -8,1! ZAL 54.42 ZAP 146.62 £TS 348.72 2_
PLANETOCENTRIC CONIC
C] 16,804 VHL 4.099 OLA 39.58 RAL 29.03 RA0 6567,7 VEL 11,755 PTH
LNC_ ATNTH LNCH TINE L-I TIME JNJ LAT IN! LONG IN! RT A._C IN!
6J.10 21 51 2 4110.80 -28.2| 181.|7 258.60
118._ 4 28 24 2880.51 -28,19 81.67 258,59
61,10 2J 51 2 4110,80 -_8.2| |8|.17 258,60
_18.90 4 28 24 2880.51 -28.I9 87.67 258.59
61.10 21 _1 2 4110,80 -28,_1 181.17 258.60
JJS,_O 4 28 24 2_,51 -_8.19 87,67 E58.5_
DigFER_'NTTAL CC_RI[CTION$
TOE 2.4686 TRA I._ TC3-_,4468 _AU .7744
R13£ .3817 RRA .I091R() -.0214 FAU .01635
rOE 3.2118 FRA 3.]588 FC3-3.9356 B,_° 18206
BOE 2,4979 BRA 1,9699 BC3 3.4469 F,SP -2514
243.09 S_A 127.46 ECC .17482 INC 3.7222
156,45 TAP 39,55 RCA 105.18 APO 149.74
130.84 ETE 185.95 ZAC 102.96 ETC 168.38
2.07 VHP 4.480 0PA -7.59 RAP IO.90 [CO 1.2766
AI"),ATH IN! TIME PO CST TIN IN! 2 LAT IN! 2 LONG
60.99 72 59 33 3510.8 -31.84 173.35
• O_,_8 5 j_4 _2_3.5 -31.83 79,86
_0.99 22 59 33 3510.8 -31.84 17].]5
60.98 5 16 24 2280.5 -31.83 79.86
60.99 22 59 33 3510.8 -3J.84 173.35
60.98 5 16 24 _0.5 -31,83 79.86
CR_[T _£TE/_4[NATJON ACCURACY
ST 361],5 SR 536.8 55 1876.6
CRT ,9818 CRS -.9620 C_T -.9963
LSA 410].0 _5A 180.] SSA _2.5
EL| 365J.7 EL2 101,0 ALF 8.30
HI0-(.Ct_ £g£CUT_ON ACCL_RACY
SGT 5710.9 _ 569.3 S_] 710.7
RRT .7985 _r .?BOg R1T .9_6_
5739.2 R23 -.0158 R13 .986E




LAUNCH _AT£ CEC 23 1968 FLIGHT TIME 194.00 _RRJVA. CAT£ JUL 5 1969
H[LIC([NTRIC CON[C 0| STAPE£ 539.861
RL 147.15 LAL .00 LC_. 91.24 VL 27.597 GAL S.02 A2L 86.34 _A 246.26 SNA 127,3] £CC .17796 INC 3.6635 V_ 30.277
RP 108.87 LAP -].35 LOP ]]7,45 VP 37.361 GAP 5.98 AZP 91.48 TAL 155.59 TAP 41.85 RCA I04.67 APO 149.99 v2 34.808
RE 125.948 GL 24.86 GP °7.55 2AL 53.10 2AP 148.B0 ETS ]48.61 ZAE 129.85 £TE 185.21 ZAC IO].R4 ETC 168,40 CLP-149.64
PLAN[T_ENTRI( (ON_(
C3 17.458 VHL 4.J78 OLA ]9.08 R4L _.76 RAO 6567,7 VEL ii.78] PTH 2.08 VHP 4.67? DPA -6.66 RAP 11.6{ ECC J.2873
LNCH AZNTH LN_H TINE L-I TIME |NJ LAT _NJ LONG IN! RT A,_d_ |NJ A?_ATH _NJ TIME PO CST TI_ |NJ 2 LAT ZNJ Z LONG
61.86 22 I ]2 4109.37 -27.59 1_0._ 260.72 61.|5 23 i0 2 3509.4 -31.21 _72.89
118.14 4 ]I 42 2899.57 -27.58 88.8_ 260,71 61.14 5 20 2 2299.6 -31.20 81.11
61.86 22 I ]2 4109,_7 -27.59 |BO,6_ 260.72 61.15 25 10 2 3509.4 -]1.21 172.89
118.14 4 31 42 2899.57 -27.58 _8.88 260.71 61_14 5 _ 2 2299.6 -31.20 81.11
61._6 22 I ]2 4109._7 -27.59 180.66 260,72 61.15 23 10 2 ]509.4 -31,21 172.89
118.14 4 31 42 2899.57 -27.58 _.88 L_O.71 61.14 5 20 2 ?299.6 -31,20 81.11
OIFFERENTIAL CCIRI_CTIONS MIO-C_,,lff_[ EXECUTION ACCURACY
TOE 2.4958 TRA 2,1406 TC3-3.4043 BAU .7946 SGT 5859.9 S_ 549.2 S_3 658.1
RD£ .3789 _RR_ .1Oq7 RC3 -.O000 FAU .0695! _T J64| _ .7465 RTF ,986_ CRY .9761 CRS -.9518
FOE 2.938! FRA ].2757 FC3-5.4466 BSP 18697 Sr_ 5865.6 R_3 -.0152 RI3 .9861 LSA 4048.5 _SA 183.1
E_E 2.5244 _A 2.1430 _C3 3.4043 FSP -2136 SG| 5855.0 _G2 353.3 THA 4.1] ELI 3642,4 EL2 112.4
LA_ 0ATE OEC 2] 1968 FLI(_T TIME I_.00 ARRIVAL CAT£
H_L|_£NTRIC CONIC 0_STAI_ 545._04
RL 147.15 LAL ,00 LOL 91.24 VL 27.577 GAL 5.29 AZL 86.39 HOi 249.42 _A 127.20 ECC ,18|36 IN( ].6075
RP 108.85 LAP -5.3_ LOP 540.62 VP 37.35_ GAP 6._ _?P 91,27 TAL 154.71 TAP 44.1_ RCA 104.13 APO 1_.27
RE 128._O6 GL 23.88 GP -7,O6 2AL 51.76 7AP |_0.8_ [T5 ]48.49 2/_ 128.97 ETE 184.60 7AC 104.85 £TC 168.42
PLAMETO_ENTR[C CONIC
C3 18.209 V_4L 4.267 OLA ]8.57 RAL 32.49 RAO 6567,7 VEL 11.815 PTH 2.09 VHP 4.884 0PA -5.73 RAP 12.45
LNO,I AZNTH LNO4 TIME L-I TJNE |NJ LAT IN! LCNG IN! RT AS_ IN! A2_ATH IN! TIME PO CST TIM |NJ 2 LAT
62.64 22 12 12 4108.39 -L_.94 18O.18 262.9! 6!.29 23 20 4l 3508.4 -_.55
1J7.36 4 34 5I 2920;15 -L_6,95 gO._O 262._0 61.28 5 2] ]l 2320.! -30.54
62.64 22 12 12 410839 -2_.94 180,18 262.91 61.29 2] 213 41 3508.4 -_0.55
ll?,]6 4 34 51 2920,|5 -26.95 gO,a] 262.90 61.28 5 2] ]1 2120.1 -30.54
62,64 22 1_ 12 4108._9 -21L94 180.18 262.91 61.29 23 20 41 3508.4 -]0.55
lJ?._H_ 4 34 51 2920.15 -26,9_ 90,20 262.90 61.28 5 23 31 2320.1 -_O.54
OIFF£R[NTIAL CORR[CTICI_ MI0-C..CI._SE EgECUTICN ACCURACY
fOE Z15194 TR_ 2.32_4 TC3-_;3593 BAU ,8!29 5GT 5956.9 S_ 534.8 S(,3 609.8
.37_I RRA .0943 RE3 .0159 r_U .06315 RRT .73!7 RRr .7145 RTF .9859
rO_ 2.6925 rRA 3.19_ FC3-3.0026 BSP 19146 Sr_ 5980,8 R23 -.0141 R13 .9859
_OE 2,5478 BRA 2.5253 BC3 3.3394 F_P -217J _1 5969.8 S_2 ]63.7 THA ].77
ORBIT 0ETERN!NAT_ON ACCURACY
















C]1_31T OETERg, I[NATJON ACCURACY
ST 35_9.3 SR 511.8 SS 1676.7
CRT .9698 CRS -.9450 CST -.9962
LSA ]990.I NSA 186.6 SSA 13.1
ELI 362_.5 £L2 J_].6 ALF 7,88
720
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH CATE DEC 23 I969 FLIGHT TIE J99.OO ARRIVAL DATE JUL 9 J969
HELIOCENTRIC CONIC CISTANCE 551.719
RL 147.J5 LAL .00 LOL 91.24 VL 27.557 GAL 5.59 AZL 96.45 PICA ?52.59 _A
RP |08.93 LAP -3,39 LOP 343.80 VP 37.344 GAP 6,79 k?P 91.06 TAL 153,80 TAP
RE 130,653 GL 22,9J GP -6.63 ?AL 50.41 7AP 152.79 £TS 34S.33 ?A£ 128,16 Et£
PLANETOC.ENTRIE CONIC
C3 I9.066 VHL 4.366 CLA 38.05 RAL 34.22 RAD 6567.8 VEL J1.951PTH 2.10 VHP
LNCH A?NTH LN_H TIME L-I TIN[ IN| LAT IN| LONG IN| RT AS( IN| A,eI,NTH
63.44 22 23 2 4107.79 -26,26 179.71 265.16 6J.4I
126.56 4 37 48 2942,34 -26.25 91.6J 265.|5 61.40
63.44 22 23 2 4107.79 -26.26 179,71 265.16 61,41
116.56 4 37 48 2942.34 -26.25 91.61 265,15 61.40
63.44 22 23 2 4107.79 -26.26 179.71 265.16 61.41
116.56 4 37 48 2942.34 -26.25 91.61 265.15 61.40
CIFFERENTIAL CCIRRIECTIONS
TDE 2.5391 TRA 2.5162 TC3-3.2542 BAU .6295
RDE .3827 RRJ .0899 RC3 .D273 KAU .05728
FOE 2.47|! FRA 3.1275 FC3-2.6010 6SP 19560
_E 2.5679 BR4 2.5J78 eC3 3.2543 RSP -20_
I27.07 £(¢ .18503 IN( 3.5537 V| 30.2?7
46.39 Re4 I03.55 APO 150.59 V2 34.92!
J64,09 ZA¢ 105,99 ETC 169.45 CLP-153.54
5.099 0PA -4._I RAP I3.43 ECC ].313_
IN| TI_ PO CST TIN |NJ 2 LAT |NJ E LONG
23 31 30 3507._ -29.96 172.03
5 26 51 2342,3 -29.85 93.93
23 31 30 3507.8 -29.96 172.03
5 26 5I 2342,3 -29._5 _3.93
23 31 30 3507._ -29.96 172.03
5 26 51 2342.3 -29.85 83.93
MI0-COURSE [W_CUTION ACCL_ACY ORBIT 0ETERMINATION ACCURACY
SGT 6062.9 SC_ 5_4.6 S_3 565.5 ST 3562.4 SR 504.2 SS 1596,2
RRT .70_ _ .6858 RTF ,9857 CRT .9630 CRS -.9357 CST -.9961
•_ 6085,5 R23 -.0125 RI3 .9856 LSJ 3927.4 MSA 190.6 SSA 13.2
SGI 6074.l SG_ 372,8 THA 3.49 ELI 3595.3 EL2 134.7 ALF 7,77
LAUNCH OATE DEC 23 1968 FLIQdT TIWE L_O0.00 ARRIVAL 0_TE JUL II 1969
HELI(XENTRI( CONIC
RL 147,15 LAL .OD
RP 108._0 LAP -3.39
mE 132.989 GL _1.95
PLANETC_,ENTRIC CONIC
C3 20.040 VHL 4.477
LN(.J_ A.x_4TH LN(H T_t,4_
64.27 _ 34 3
115.73 4 40 3|
64.27 _ 34 3
119.73 4 40 31
64.27 L_Z 34 3





27.537 GAL 5.9J AZL _6.50 W.._ 255.76 S,MA J26.93 EC¢ .J89OD
37.335 GAP 7.19 k2'P g0.86 TAL I52.B_ TAP 4_.64 REA 102.94
49.05 ZAP 154.61 ETS 348.15 ?AE 127.43 ETE 183.65 ZAC |07.23
0LA 37.53 RAL 35.94 RAO 6567,8 VEL 11.892 PTH 2.11 VHP 5.325 0PA -3.89
L-I TINE INJ LAT ]NJ _ INJ RT A.,q( INJ A2'NTH ]NJ TIME. PO (ST TIM
4107.53 -25.55 179.26 E67.46 61.52 23 42 30 3507.5
2966,21 -25,54 93.14 267.46 61.51 5 29 59 2366.2
4107,53 -25,55 179.26 267.46 61.52 23 42 30 3507.5
2966.2| -25,54 93.|4 267.46 61.5| 5 29 58 2366.2
4107.53 -_5.55 179.L=6 267.46 61.52 23 4_ 30 3507.5
2966.21 -25.54 93.14 2157.46 61.51 5 29 58 2366.2
GIFFERENTIAL CCRRECTICI,,/S
TOE 2.5598 TR_ 2.7235 TC3-3.|447 BAU .84_6
ROE .3886 RRA .0876 RE3 .0354 FAU ,05163
FOE 2.2766 FRA 3,0671 FC3-2.2306 BSP 19_53
_O[ 2.5892 _RA 2.7249 Be3 3.1449 r,_ *J869
IN( 3.50J8 VI 3(3.277
APO 150.92 v2 34.929
ETC 168.47 CLP-155.34
RAP I4.51 ECC 1.3298








ST 3532,8 SR 499.2 SS 1504,B
CRT .9557 CRS -.9261 CST -.9961
LSA 3867.3 MSA 195.1 SS_ 13.4
ELI 3564.9 EL2 145.6 ALF 7.70
NJD-COUR._WE £XECUT_CN ACCURACY
`%T 6163.0 _ 518.0 `%3 525.4
RRT ,6771 _ *_L:_ RTF .985_
`%_ 6184._ 1_3 -.0104 R|3 .9853
`%1 6|7_.0 `%E 380.6 7HA 3.27
L*UNCH 0ATE DEC 23 1968 FLIGHT TIME 202.00 ARRIVAL CkTE JUL 13 1969
HELIOCENTRI( CONIC
RL J47.15 LAL .OO
RP 108.7_ LAP -3.39
RC 135.313 GL 20.98
PL_N_TOCENTRIC CONIC
C3 21.144 VHL 4.599
LNCH 4?MTH LNCH TIME
65.12 Z2 45 I5
114._ 4 4_ 56
65.12 Z2 45 15
114._B 4 42 56
65.12 Z_ 45 15
114.89 4 42 56
OISTA_E 563.456
LOL 91.24 VL 27.515 GAL 6.26 AZL 86.55 _(A 258.93 &WA 126.79 ECC .19328 IN_ 3.4513 Vl 30.277
LOP 350.15 VP 37.327 GAP 7.6_ AZP 90.66 TAL |5|.93 TAP 50._6 RC4 I02.29 APO ISI.Z9 V2 34.937
GP -5.99 ?AL 47.69 ZAP 156.34 [TS 347.9_ 7AE 126.77 ETE 183.29 ?AC 108.56 ETC ]69.49 CLP-|5?.04
CLA 37.00 R_L 37.64 RA_ 6567.9 VEL 11.938 PTH 2.12 VHP 5,560 OPA -2,99 RAP 15.69 ECC 1.3480
L-I TIM[ INJ LAT INJ LONG INJ RT AS_ INJ ATNTH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG
4107.47 -24.91 17B.81 269,82 61.62 23 53 43 3507,5 -2_.39 171.23
2991.93 -24,_ 94.79 269.82 6|.6i 5 32 48 _391.9 -28.39 97.2J
4107.47 -24.91 178.8| 269.92 61.62 23 53 43 3507.5 -29.39 J7].23
2991.93 -24._0 94.79 269.82 61.61 5 32 49 2391.9 -_8.39 _7,2J
4107.47 -24.6! 179.8| 269.82 61.62 23 53 43 3507.5 -29.39 171.23
2991,93 -24,80 94.79 269.82 61,6I 5 32 48 2391,9 -28.39 87.21
ORBIT 0ETERMINAT/ON 4CCUR_C_
ST 3499.4 SiR 495._ SS 1425,2
(RT .9479 CRS -,9J6_ CST -.9960
LSA 3796.3 MSA L_O._ s5_ 13.4
ELJ 3520.9 EL2 156.3 ALF 7.68
CIFFERENTIAL CORRIECT|ONS
T_E 2.5729 TRA 2.9379 TC3-3.0283 BAU .8561
ROE ,3961 RRA .0868 RC_ .0396 FAU ,04670
F_E 2.0954 FRA 3.00_6 FC3-1.9122 6._ 20223
B0E 2,6032 _RA 2,9391 BC3 3.0286 FSP -1744
MIO-COUR_(_ [)_CUTION 4CCURACY
`%T 6_48,5 _ 513.| S_3 488.1
RRT .6554 RR_ ,64|6 RTF .98_0
6269,5 1_3 -.0097 R13 .9850
`%| 6257.6 ,%2 _7.0 THA 3.09
LAUN(H DATE 0EC 23 I_q FLIGHT TIRE 204.00 AR_IVAL CATE JUL 15 1969
HELIOCENTRIC CONIC
RL 147.15 LAL .(30
RP 10_.75 LAP -3.37
RC 137.625 GL 20.03
PLAf_.TOCENTR_C CONIC
C3 Z2,393 VPIL 4.732
LNCH A_NTH LNCH TIME
66.00 _ 56 40
J14.00 4 44 59
66.00 22 56 40
114.00 4 44 59
66.OO 22 56 40
1J4.OO 4 44 59
DISTANCE 569.273
LOL 91.24 VL 27,494 G_L 6.62 A2'L _,60 P_.A 262.10 SHA
LOP 353.32 VP 37.3J9 GAP 8.05 WZP _13.47 TAL |50.98 T_P
GP -5.58 ?AL 46.33 ZAP t57.99 ET$ 347.63 ?_E 126.17 ETE
1215.64 ECC .19790 INC 3.4019 Vl 30.277
53.07 RCA I01.5_ APO 151.71 v2 34._46
|92.9_ 7AC 109,99 ETC J6_.49 CLP-15_,67
OL_ 36.46 RAL 39.33 RAO 6567.9 VEL 11.99| PTH 2.14 VHP 5.809 DPA -2.06 RAP 16.97 ECC ].36_5
L-J TJHE JNJ LAT JNJ LClN_ INJ RT A,_ JNJ A;_4TH ]NJ T|._ PO CST T|M ]NJ 2 LAT /NJ 2 LONG
4107.52 -24.03 178.36 212.23 61,71 24 5 7 3507,5 -27.62 170.93
_O19.62 -24.02 9_.57 272.22 6].70 5 35 19 2419.6 -27.6_ _9.04
4|07.52 -24.03 178.36 272.23 61.7I 24 5 7 3507.5 -27.62 170._3
_0|9.62 -24.02 96.57 272,22 61.70 5 35 I_ 2419,6 -27.60 89.04
4107,52 -24.O3 |78.3_ _7_._] 6|.7I 24 5 7 3507.5 -27.62 _70.83
3019.62 -24.02 96.57 272.LP2 61.70 5 35 19 2419,6 -27.60 89.04
ORBIT DETERMINATION ACCURACY
ST 3441.9 SR 492.5 SS 1352,1
CRT .9399 CR5 -.9057 CST -.9960
LSA 372419 MSA _05t6 SSA 13.4
ELI _472.9 EL2 J66'_ ALF 7.6H
OIFFER_NTIAL CORRECTIONS
TOE 2.5949 TRA 3.1655 TC3-2.8969 B4U .8674
K_£ .4054 RRA .O879 RC3 .0414 FAU .04_09
FO_ J.9334 FRA 2.95_9 _C3-|.6272 _,$4_ 20542
BO£ 2.6165 BR_ 3.J667 BC3 2.9972 FSP -1625
MID-COURSE EXECUTION ACCURACY
,%T 6326.4 SGR 509.9 ,%3 454.0
RRT .63_2 RRF .6256 RTF .9946
6346.9 R23 -.l_6_q RI3 .9946
S(;J 6334.8 S_2 397.0 TH_ 2.96
721
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69J
LAUNCH CATE CEC 23 1966
HELIOCENTRIC CCNNJ(
RL 147.15 LAL .00
RP 106.72 LAP -3.34
RC 139.923 GL i9.08
PLANCTO(ENTR[C CONIC
C3 23.806 VHL 4.879
LNCH ATMTH LNCH TIM_
66.92 23 6 17
I13.O8 4 46 38
66.92 23 6 17
113.08 4 46 _1
66.92 23 8 17
113.08 4 46 _k_
FLIGHT T1142 206.00 ARRIVAL GATE JUL 17 1969
CISTANCE 575.050
LL"_. 91.24 VL 27.472 GAL 7.02 AZL 66.65 H(A 265.27 S.MA 126.50 ECC .20Z90 INC 3.3532 V! 30.277
LOP 356.50 VP 37.312 GAP 8.50 AlP 90.28 TAL 150.0| TAP 55.28 RCA |00.83 APO I12.16 v2 34.655
GP -5.50 ZAL 44.97 ZAP 159.56 Er5 ]47.28 ?46 J25.62 ET6 167.72 7AC 111.49 ETC 166.49 CLP-160.23
CLA 55.92 RAL 40.99 RAO 6568.0 VEL 12.049 PTH 2.J 5 VHP 6.067 0PA -1 .|5 RAP 18.31 ECC I.}918
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG
4107.64 -2].23 177.90 274.68 61.80 24 16 44 3507.6 -26.81 170.42
3049.34 -2].21 98.47 674.67 61.79 5 ]7 27 2449.] -26.79 91.00
4107.64 -25.2] |77.90 274.68 61.B0 24 16 44 3507.6 -26.81 |70.42
3049.]4 -2}.21 919.47 274.67 61.79 5 ]7 27 2449.3 -26.79 91.00
4107.64 -23.23 177.90 274.68 61.80 24 J6 44 3507.6 -26.61 170.42
_049.]4 -23.21 98.47 274.67 61.79 5 ]7 27 2449.] -26.79 91.00
CIFFERZNTIAL CORRECTIONS NI0-COURSE EXECUTIC_ACCURACY ORBIT 0ETERMINATION ACCURACY
TDE 2.5947 TRA 3.4065 TC]-2.7550 BAU .6770 SGT 6595.9 S(.,R 507.6 `%} 422.8 ST ]389.0 SR 4_0.2 55 I764.1
ROE .4161 RRA .0906 RE3 .0413 FAU .03784 RRT .6250 RRF .6l_ RTF .964] CRT .9112 CRS -.6952 CST -.9960
FOE 1.786_4 FRA 2.9045 FC3-1.]759 BSP 2'0840 `%B 6416.O RZ3 -.0049 RI] .9643 LSA 3651.0 USA 211.2 SSA 13.4
BOE 2.6278 0RA ].4077 BC3 2.7553 FSP -1517 :_1 640_.B ._2 _95.? THA 2.85 ELI ]419.7 EL2 177.1 ALF _ 7.69
LAUNCH OATE DEC 23 J_ FLIC,_T TIME _.00 ARRIVAL GATE JUL 19 1969
HELIOCENTRIC CONIC 0ISTANCE 560.785
RL 147.15 LAL ._O LOL 91.24 VL 27.449 GAL 7.44 AZL 86.70 HEA 268.45 .94A 126.]5 ECC .20629 INC 3.3049
RP 108.69 LAP -].30 LCP ]59.6_4 VP ]7.304 GAP B.97 AZP 90.09 TAL 149.03 TAP 57.47 RCA 100.0] APO 152.67
RC 142.207 GL iB.14 GP -5.0_ ZAL 43.63 ZAP _j_07 ETS 346.8_ ZAE IZG.IZ ETE 182.51 ZAC 115.05 ETC 16d.47
PLANETC_ENTRIC CONIC
C] 25.408 VHL 5.041 DLA 35.37 RAL 41.65 RAO 6568.0 VEL 12.115 PTH 2.17 VHP 6.}40 OPA -.24 RAP 19.73 ECC 1.4161
LNCH A2'NTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A._ INJ A2"NTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG
67.87 23 _ 5 4107.84 _._9 177.4_ 277.16 61.88 24 28 _2 5507.B -25.97 170.O0
112.1] 4 47 53 3_381.13 -L_._ 100.52 _77.16 6j.87 5 39_14 248!.1 -Z5.96 93.09
67.87 _3 20 ] 4107.84 -_"_,_ j77.43 277.16 61.88 24 28 32 ]507.8 -25.97 170.00
112.13 4 47 5j _8-1%13 -L_.38 100.52 277.16 61.87 ] 59 ]4 2481.1 -25.96 9].09
67.87 23 _ 5 4107.84 -L:_.39 177.4] 277.16 61.88 24 28 52 3507.8 -25.97 170.00
112.1] 4 47 5_ _(_81.13 -L_"_._ 100.52 277.16 61.87 5 39 14 248|.1 -25.96 93.09
DIFFERENTIAL C_(tIONS MID-COURSE EXECUTION ACCURACY OI_IT 0_TERNINATiON ACCUR4CY
TOE _.6032 TRA 3.66_5 TC3-2.602] B_U .8840 S6T 6457,6 .SGR 505.9 5(,] 394.1 ST 3]]2.8 5R 488.2 SS i221.3
ROE .4260 RRA .095E RC] .0399 FAU .03_86 RRT .6158 RR_ .6057 RTF .9840 CRT .922] CR5 -.8845 CST -.9960
FgE 1.6547 FRA 2.8619 FC_-1.1538 BSP 21106 S(,6 6477.3 R_3 -.003_ RI] .9840 LSA 3576.3 MSA 217.0 SSA 13.5




LAUNCH DATE CEC 2] 1969 FLIGHT TIME 2_0.00 ARRIVAL DATE JUL 21 1969
HELIC_ENTRIC CONIC DISTAN(£ 5_6.471
RL 147.IS L_L .00 LOL 91.24 VL 27.427 GAL 7.89 AZL 86.74 PICA 271.62 SMA 126.20 ECC .21413 IN( ].2567
RP 108.66 LAP -3.26 LOP ?.86 VP 37.297 GAP 9.47 AZP 89.91 TAL 148.04 TAP 59.67 RC_ 99.16 APO 153.22
RC 144.478 GL 17.21GP -4.82 Z4L 42.30 ZAP 162.52 ETS 346.33 ZAE 124.66 ETE 182.33 ZAC 114.67 £TC 166.43
PLAMETC(ENTRIC CONIC
C3 27.220 VHL 5.?17 CLA ]4.81 RAL 44.2] RA0 656_.1 VEL 12.190 PTH 2.19 VHP 6.628 DPA .67 RAP 21.22
LNCH AZMTH LN_H TIME L-I TIME
68.e6 z_ ]Z 9 4]d7._o
111.14 4 46 35 3115.30
68.66 23 ]2 9 4107.80
Ill.14 4 48 ]5 3115._(]
68;86 23 32 9 ZIOT.80
111._4 4 46 ]5 _11].30
DIFFERENTIAL CCRR1ECTIONS
TeE 2.6117 TRA ].9171
RCE .4411 RRA .I017
roe 1.5178 FRA 2.8_7





INJ LAT INJ LONG INJ RT AS( INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
-2_1_.5_ 176.92 279.69 61.96 24 40 36 ]507.8 -25.10 169.55
-21.51 102.72 279.6_ 61.95 5 40 31 2515.3 -25.09 95.34
-21.52 176.92 279.69 61.96 24 40 ]6 ]507.8 -25.10 169.55
-21.5! 102.72 279.6_ 61.95 5 40 3! 2515.3 -25.09 95.34
-21.52 176.92 _79._9 61.96 24 40 36 350i.8 -Z5.10 169.55
-21.51 I02_72 279.68 61.95 5 40 ]1 2515.3 -25.09 95.34
MI0-CC_S,E EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACY
TC]-_.4_ B_U .8876 S?uT 6514.9 5GR 504.7 .5_} 36_.0 ST ]277.2 SR 466.1 SS 1165.1
RC3 .0176 FAU .0_006 RRT .6104 _ .6017 RTF .9817 CRT .9132 CRS -.8739 CST -.9961
F(3 -.9562 BSP 21275 _ 6534,4 _3 -.0013 RI3 .9637 LSA 3504.9 USA 222.6 SSA 13.2
BC] 2.4392 FSP -1117 S_I 6522,2 _2 3_.3 THA 2.72 ELI ]307.2 EL2 196.3 ALF 7.74
LAUNCH C_T£ [:)EC 23 1968 FLIGP_T TIME 212._0 ARRIVAL GATE JUL 23 1969
I"_LIOCENTRI( CONIC
RL 147.J] L4L .00
RP 108.63 LAP -3.213
RE 146.734 GL 16.29
PLANETC(ENTRIC CONIC
C3 29.273 W-fL 5.410
LNCH 4ZMTH LNCH TIME
69.69 23 44 30
110.11 4 48 43
69.89 23 44 30
110.11 4 48 43
69.89 23 44 30
110.11 4 48 43
0IST_NCE 692.103
L_L 91.24 VL 27.404 GAL 8.57 AZL 86.79 HC_
LOP 6.05 vP ]7.25(} GAP 9,99 A2'P 89.73 TAL
GP -4.62 Z_L 40.9_ ZAP 163.93 ET$ ]45.68 Z/_E
274._ ]HA 126.05 ECC .2L:_45 INC 3.2083 Vl 30.277
147.06 TAP 61.86 RCA 98.26 APO 153.84 V2 34.665
J24._5 ETE 182.17 7AC 116.]5 ETC 168.37 CLP-164.59
OLA 34.24 RAL 45.79 RAO 6568.2 V_L 12.274 PTH 2.21 VHP 6.9]2 OPA 1.57 RAP 22.75 ECC 1.4_18
L-I TIME INJ LAT |NJ LONG INJ RT A._C INJ A_4TH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
4107.]7 -20.63 176._8 282.24 62.04 24 52 58 3507.4 -24.20 169.05
3152.01 -20.61 105.0_ 28_._3 6_.03 5 41 15 2]]2.0 -24.18 97.76
4107.]7 -L=0.61 176._ L>62.24 62.04 24 52 58 3507.4 -24.20 169.05
3152.01 -21_.61 I05.09 282.23 62.03 5 41 15 2552.0 -24.18 97.76
4107.37 -_0.6_ 176._ 282.24 62.04 24 ]2 58 3507.4 -24.20 169.05
]152.01 -20.61 105.09 28_.23 62.05 5 41 15 2552.0 -24.18 97.76
CRSIT DETERMINATION _CCUR_CY
ST ]215.6 _ 463.5 SS 1111.6
CRT ._36 CRS -.86]0 CST -.9961
LSA 342_.9 MSA 226.5 SS_ 13.0
ELI ]245._ EL2 205.2 ALF 7.77
OIFFER(NTIAL CORRECTIONS
TOE 2.6201 TRA 4.LP'ZS_ TC3-2.2754 BAU .8906
ROE ,4546 RRA ,Iogg R(3 .0_44 FAU .026_7
roe 1.4295 FRA 2.7935 rC_ -.7888 BSP 21510
B0E 2.6592 BRA 4._267 BE] 2.2756 FGP -1235
MIO-C.OURS[ EXECUTION ACCURACY
`%T 6561.7 S.GR 503.1 `%3 ]4].7
RRT .6077 RRF .6000 RTF .9834
SC_ 65_I.0 R_3 .000l R13 .9834
,%1 6568.9 ,%2 ]99.1 THA 2.68
722
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691
2
LAUNCH CATE CEC 23 ]968 FLIGHT TII,,_ 2]4,00 ARRIVAL CATE JUL 25 ]969
HELIOCENTRIC CONIC
RL ]47.15 LAL .00 LOL 91.24 VL
RP IO#.59 LAP -].|3 C_ 9,23 VP
RE 14_,977 GL 15.38 CP -4.43 7AL
PLANE_T(XENTRrC CON|C
C3 31.605 VHL 5.622 CL4
LNCH AZHTH LNCH TIHE L-| TIME |NJ LAT
70,98 0 I 4 4106.56 -I9.70
109.02 4 4_ 13 3191.Z9 -19.69
70.98 O I 4 4106.56 -I9.70
109.02 4 48 13 3191.29 -19.69
110.OO 5 39 7 3035,67 -24.17
JJO.OO 4 9 _2 ]310,J8 -15.)_
CIFF[ENTIAL CORRIECTIONS
TDE Z.6260 TRA 4.53_3 TC_-2.10#4 6AU ._(_9
ROE .4692 RRA .1198 RE3 .0}08 FAU .02_
FOE 1.3316 FRA Z.7657 re3 -.64)9 B$P 217_]
BOE 2.6676 BRA 4.5335 BE3 2.1086 FSP -J)55
CISTANEE 597,674
27.381 G4L P.P9 AZL 86.B4 HCA 277.98 S_4A I25.9_ ECC .22730 tNC ).]595 v] 30.277
)7.284 GAP 10.53 AZP 89.56 TAL I46.07 TAP 64,06 RCA 97.28 APO 154,52 v2 34.897
39.69 ZAP |6§.ZB ETS 344.89 ZAE |23.8] ETE 182.05 7AC 118,06 ETC 168.28 CLP-165.95
33.67 RAL 47.32 RA0 65_.3 VEL 1_.368 PTH 2.23 VHP 7.254 OPA 2.46 RAP 24.34 ECC 1.520!
IN| LONG |NJ RT ASE _NJ A_TH |NJ TIME PO CST TIN IN| 2 LAT IN| 2 LONG
175.79 284.8Z 62.13 1 9 31 3506.6 -23.27 168.52
107.63 284.81 62.12 5 4J 25 2591.3 -23.26 100.35
175.79 2B4.BZ 62.13 1 9 31 3506.6 -23.27 168.52
107.63 264.81 62.12 5 41 25 2591.3 -23.26 100.35
97.92 287.21 65.06 6 29 42 243S.7 -27.32 go.17
I|4.30 _82.24 59.07 5 4 32 2710.2 -19.33 I07.45
M[0-_SIE EXIEEUT|ON ACCURACY ORBIT 0ETERMINATICe4 ACCURACY
S(,t 66OI.7 .S_ 501.4 _3 32J.4 St 3152._ SR 480.2 SS 1062.6
RRT .6078 RRF .6010 RTF .9_3_ CRT .B937 CRS -.8520 CST -.9962
S_ _20.7 R23 .0014 R13 ,9_32 LSA 3353.3 MSA 233.9 SSA ]2.8
S(.1 6606,7 Sr_ 397,7 THA 2.65 ELI 3182.0 EL2 2J3.5 ALF 7.79
LAUNCH OATE DEC 23 _96_ FLIGHT TIN? 2|6.O0 ARRIVAL CATE JUL 27 1969
HELIOCENTRIC CONIC
RL 147.15 LAL .00 LCL 91.74 VL
RP 108.56 LAP -3.05 LCP 12.4_ VP
RC I5|.2'O4 GL 14.49 GP -4.26 ZAL
PLANET_£NTR_C CON|C
C3 34.258 VHL 5,853 OLA 33.09 RAL
LNO_ ATNTH LN(H TIME L-_ TIME |NJ LAT
72.12 0 14 4 4105.01 -18.75
107.88 4 47 1 3_33.46 -|B.74
7_.J_ 0 14 4 4J05,0| -1_,7_
107.88 4 47 1 3_33.46 -18.74
110.00 6 5 23 2992.77 -25.37
110.OO 3 54 53 3393.70 -IZ.37
OIFFERENT|AL CCRRIECTION5
TOE 2.6325 TRA 4.8593 TC3-1.9391BAU .6882
RO[ .4841 RRA .1316 RE3 .0_71 FAU .02053
roe 1.2435 FRA 2.7431 PC3 -.5188 BSP 21_7
BO£ ?.6766 8RA 4.8611 8C3 1.9393 FSP -108_
OIST*NCE 603.174
_7.358 GAL 9.44 AZL 86.89 P_.A _8|,16 SMA 125.75 ECC .23474 INC 3.1099 VI 30;277
37._78 GAP 11,J1 _ZP 89.40 T/d_ 145.10 TAP 66.26 RCA 96._3 AF_ 155.26 V2 34.909
38.43 7AP 166.60 ET5 343.90 ZAE 1Z3.45 ETE |8J.94 ZAC 119._1 ETC 168.18 CLP-167.28
4B.BO RAO 6568.4 VEL 1_.475 PTH _._6 VHP 7.597 CPA 3.35 RAP 25.97 ECC f 56_
IN| _ |NJ RT ASC |NJ ATMTH IN| T|M[ PC) CST TIM _NJ 2 LAT IN| 2 LON_-
175.14 _87.42 62._2 I 22 29 3505.0 -22.32 167.9]
110.36 _87.41 6_._1 5 40 54 2633.5 -2_.30 103.13
175.14 _87.42 62,22 J 22 29 3505.0 -22.32 167.91
110._ Z87.41 62.2! 5 40 54 2633.5 -22.30 103.13
95,17 2<J0,86 66.28 6 55 16 2392.B -28.35 87.26
118,95 _gJ.6| 57.88 4 51 _6 2793.7 -16.52 112.30
ORBIT _ETERMINAT|ON _CCURACY
St 3089.8 SR 476.2 SS 1018.2
CRT .B_35 ORS -.8410 CST -.9964
L$A 3279.2 HSA 238.9 SSA 12.6
_LI 311_.4 EL_ 221.0 ALF 7.79
M|O-C(URS(: EXECUTION ACCURACY
SGT 6635.5 _ 499,3 f_,3 500.8
RRT .6104 RRF .6043 RTT .9831
6654.2 823 .D026 R13 .9831
_I 6642.3 S_2 395.0 T_A 2.64
L_UNCH C4TE _[C ?3 196_ FLIGHT TIME 218.00 ARRIVAL CATE JUL _9 ]969
HELICK_ENTRTC CONIC
RL ]47.15 LAL .00 L_. 91.24 VL
RP ]O_.52 LAP -2.96 LOP 15.60 VP
RC 153.416 GL 13.61GP -4.1I Z4L
PLANE TO_ENTRIC CONIC
C3 37.285 VHL 6.106
LNCH AZNTH LN_H tIME
73.32 0 27 32
106.68 4 44 _7
?_.32 O 27 32
106.68 4 44 57
110.O0 6 26 29
110.00 3 45 II
CIFF_R_NT_L CC_F_.CTIONS
TOE E.6443 TRA 5.21_W3 TC3-1.7648 BAU ._797
ROE .4998 RRA .1455 RE3 .0238 FAU .0176I
FOE 1.1668 FRA 2.72_1 re3 -.4090 BSP 21975
8OE 2.6911 BRA 5.2150 8C3 1.7649 FSP -1008
0ISTANC£ 608.$94
27.334 GAL 10.04 AZL 86.94 HCA 284.3S 5_44 12S._ £CC .24284 INC 3.0591 Vl 30.777
37.272 G4P 11.72 AZP _9.24 TAL 144.13 TAP 68.4_ RCA 95.10 APO 156.09 V2 34.920
37.19 Z4P |67.88 £TS 342.67 ZAE 123.09 CT£ 181.86 Z4C I21._9 ETC 168.04 CLP-168.59
CL4 32.51RAL 50,22 RA0 6568.5 VEL 12.596 PTH 2.28 VHP 7.962 CPA 4.23 RAP 27.63 ECC 1.6136
L-I TIME INJ LAT INJ LONG INJ RT AS_ IN| A_NtH IN| TIME P_ CST TIM IN| 2 LA TINJ 2 LONG
4102.36 -17.77 174.40 290.04 62._ | 35 55 3502.4 -_1._4 167.21
3278.88 -17.76 113.31 2_.04 62.31 5 39 36 2678.9 -21.33 I06.12
4102.36 -17.77 174.40 290.04 62.32 | 35 55 3502.4 -21.34 167.21
3278.88 -17.76 113.31 290.04 62.31 5 39 36 2678.9 -21.33 106.12
2965.72 -26.10 93.40 294.28 67.10 7 15 $5 236S.7 °28.97 8S.39
3463,51 -9.BI 122.74 285.26 57,09 4 42 54 2863.5 -14.08 116.24
NID-COL.IRE EXECUTION ACCURACY CREIT DETE_IN_TION _CCUR_CY
S(,T 6666.8 SGR 497.0 SC,3 28_.l ST 3_3J.3 SR 471.5 SS 979.7
RRT .6157 RRF .6103 RTF .9650 CRT .8733 CRS -.6305 CSt -.9966
6685,3 R_3 ._037 RI3 .9831 LSA 3211.2 MSA 243.2 SSA 12.4
SGI 6673.9 S(,2 391.2 THA 2.64 ELI _059.3 EL2 227.6 ALF 7.7_
LAUNCH 0ATE OEC 23 |_8 FLIGHT TIME _.00 ARRIVAL CATE JUL 31 1969
P_LIOCENTRJC CONIC
RL 147.15 LAL .00
RP 108.48 LAP -2.87
RC 155.612 GL 12.74
PLAN[T_CENTRIC CONIC
C3 40.747 VHL 6,_83
LNCH AZMTH LN_H TIME
74.60 0 41 35
105.40 4 41 53
74.60 0 41 35
105.40 4 41 53
110.00 6 44 53
110.00 3 37 46
OIST_NCE 613.92_
LOI. 91.24 VL _7.3|1 GAL 10.69 AZL 86.99 H_A 287.53 SM4 125.44 ECC .25167 INC 3.0068 Vl _0,_77
LCP 18.79 VP 57.266 GAP 12.37 A2'P 89.09 TAL 143.19 TAP ?0.72 RCA 93.87 APO 157.01 V2 34.93_
GP -3.97 ZAL 36.00 ZAP J69,13 ET5 341.11ZAE 122.74 ETE 181.79 7AC 123.39 ETC 167,87 CLP-169.88
OLA 31.93 RAL 51.60 RJD 656_.6 VEL 1_.73_ PTH _.31 VHP 8.353 OPA 5.09 RAP 29.33 ECC 1.6706
L-] TII4E |NJ LAT IN| LCI_ |NJ RT AS_ |NJ AZMTH _NJ TZNE PO (ST TIM IN| 2 LATJNJ 2 LONG
409_.14 -16.78 173.33 _9_.68 6_.43 I 49 53 3496.1 -L>0.34 166.39
3327,97 -16.76 116.50 _97.62 62.43 $ 37 21 27_8,0 oL:'0,32 109.36
4098.14 -16.78 17_.53 _92.66 62,43 1 49 53 3498.1 -20,34 166.39
3327.97 -16.76 116.50 292.67 62.43 5 37 21 2728.0 -20.32 109.36
2947.04 -26.59 92,17 297.58 67.68 7 34 0 2347.0 -29.37 84.09
3527,07 -7.44 126,14 287.06 56.54 4 36 33 2927.1 -11.79 119.74
OR6IT OETER_INATION ACCURACY
ST 2968.5 SR 465.5 SS 943.3
CRT .8626 CR5 -.8197 CSt -.996_
LSA 3]39.7 MSA 247.0 SSA IE.I
ELI 2995,8 EL2 233.4 ALF 7.75
OIrFER[NTIAL CO_ECTIONS
TOE 2.6522 TRA _.586_ TC3-1.5970 B_U .870(3
ROE .5155 RRA .1610 RE3 .O204 F_U .01501
FOE I.O949 FRA 2.71_6 FC3 .3189 BSP 22135
8OE 2.7019 BRA 5.5887 BC3 1.597I FSP -947
MIO°COURSIE EXECUTION /,CCURAO"
SGT 6,687.8 _ 493,7 SG3 264.6
RRT .6222 RRF .6I 72 RTF .9831
SC_ 6706,0 R23 .0044 R13 .9831
._,l 6694.9 ,'_2 386.1 THA 2.64
723
JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4 1968-69 J
LAUNCH CATE DEC 24 1_6B FLIGHT Tilde 7_._0 ARRIVAL CATE MAR 4 1969
HELIOCENTRIC CONIC
_L 147.14 LAL ,00 LOL 92,26 VL
RP 107,49 LAP 3,06 LOP 140o85 VP
RC 64,161 GL 5,53 GP 1,35 7AL
CISTAN(E 14|.3jl
|8.922 GAL 16,4J ATL 65,92 HCA
31,992 GAP -39,05 AZP 87,30 TAL
66.06 ZAP 27,31 £TS 182,72 ZAE
PLANE T_ENTRIC CONIC
C3 179.412 VHL 13.394 CLA 15,31RAL
LNCH AZMTH LNCH TIN? L-] TII,_ INJ LA7
90,00 4 38 16 3212.60 -25,92
90.00 20 39 51 4863.18 J9.6_
1OO.O0 6 7 58 2923.32 -27,72
IO43,O0 ?I 52 50 4627,69 2J.40
IlO.O0 7 34 50 2651.54 -32.49
llO,OO 22 42.28 4472,24 25,90
OIFFERENTIAL CORRECTIONS
TOE -,6295 TRA-1.6421 TC3 -.1124 BAU ,2741
ROE -.9545 RRA .3794 RE3 -.0205 FAU .D1342
FOE .3406 FRA .6415 FC3 -,0647 OSP 2208
BOE J.1434 _A 1.6_154 BC3 .1143 F,_ls -66
48,26 ._A 91,79 ?CO ,64380 INC 4.0805 vJ 30.279
170.38 TAP 219.04 RCA 32,69 APO |50.88 VZ 35.256
144.45 ETE 191,77 ZAC 82,66 ETC 165,94 CLP 27.28
22,33 RAC 6570,9 VEL 17,34? PTM ?,95 VHP 22.727 0PA -6,56 RAP 349,93 ?CO 3.9527
INJ LONG INJ RT AS_ INJ ATNTH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG
111.63 287.39 78.|8 5 31 48 2612.6 -27.29 103.23
210.72 274.44 69.22 22 O 54 4263.2 115.68 203.34
90,77 287.81 78.34 6 56 41 2323.3 -29.05 8?.22
]9_.70 273,73 68,6J 23 9 38 4027,7 18,30 I85,28
7I,ZA 288.93 78,72 8 19 ] 2051,5 -33,70 62.22
178.g0 271.72 66.87 23 57 O 3872,2 22.54 171.315
MIC-COURSC EXECUTION aCCURaCy ORBIT 0ETERMINATION ACCURACY
S_T 832.8 SGR A45.0 .%3 31.4 ST 346.9 S_ 411.4 S5 331._
RR7 .0107 RK¢ -.0129 RTF -,6412 CRT .6932 CRS .7938 CST °.98159
•_B 944,3 R_3 -.0033 R13 -.6413 LSA 590.4 MSA 225.15 554 13.7
SGJ 832,8 S/_2 445,0 THA ,46 ELI 496,7 EL2 L_?.! ALF 51.94
LALWW_H OATE OEC 24 I9_ FLIC._T 71ME 72.00 ARRIVAL CATE MaR 15 I969
HELIC_ENTRIC CONIC
RL 142.14 LAL .(30 LOL 92.26 VL
RP 107.50 LaP 3.i4 LCP i44.10 VP
RE 62.19t5 GL 5.90 GP 1,39 ZAL
PLANETO_ENTRIC CONIC
C3 162.391 VHL I_.75| OLA |6.05 RAL
LNCH AZNTH LN(H TIME L-i TiME
90.00 4 34 34 3222.9'_
90.00 20 50 _3 4819,62
I00.00 6 5 I1 2931,79
10(3.O0 22 2 48 4585.99
110.00 7 33 I5 2656.24
110.00 22 5J 13 4434.30
0IFrER1ENTIAL CCRRECTION5
TOE -,6277 TRA-1.6425 TC3 -,1j79 BAU .Z611
ROE -,9193 RRA ,3576 RE3 -,OLP'ZB FAU ,01365
FOE ,3538 FRA ,6642 Re3 -,07_7 6,SP 2373
BO£ 1.1131 BRA 1.6809 BE3 .1201FSP -74
01 STANCE 147,347
19.374 GAL 15.71 AZL 86.01HEA 51,91 SMA 93.4! ?CO .61640 INC 3.9917 V! 3_.279
32,379 GAP -37,?0 AZP 87.54 TAL J69,65 TAP Z21,56 RCA 35.83 APC) i50.38 V? 35.253
65.00 ZAP 2_,78 {IS J63,09 ZAE |45,17 ET[ I92,47 ZAC 84,3! ETC 166,05 CLP 25,75
23.23 RAO 6570,8 VEL 16._50 PTH 2.91 VHP 21,799 0PA -5._4 RaP 351.49 ECC 3.675_
INJ LAT INJ LONG INJ RT AS( INJ A_.ITH INJ TIH[ _ (ST TIN INJ 2 LAT INJ 2 LONG
-25,77 112,35 _87,31 77,84 5 28 37 _622,9 -27,19 103.37
18.60 _7,g_ 274.16 68.26 22 l0 43 4219.6 !3.49 200.69
-_7,60 91,37 _87,75 78,05 6 54 3 233J.8 -28.97 82.83
20.34 |90.06 273.41 67,61 23 19 14 3986.0 17.13 182.74
-32,4_ 71,60 _88,90 78,53 8 17 31 2056,2 -33,66 62,58
?4.86 176,44 271.30 65.74 ?4 5 7 3834.3 21.37 169.03
NID-C_SE [XECUTION ACCURACY ORBIT DETERMINATION aCCURACY
S_T 87J.7 S_R 449.4 SG3 34.1 ST 364.3 SR 416.I SS 347.2
RRT ,0|43 RK_ -,0167 RTF -,6608 CRT ,6925 CRS ,7950 CST ,9865
S_ 9_0.7 R23 -.0038 R13 -.6608 LSA 6J0.4 HSA Z3I ,6 SSA 1 3.3
S_I 871,7 S_? 449,3 THA ,58 ELI 509,7 EL2 214,6 ALF 50.45
L_UNCH _ATE CEC 24 196H FLIGHT TIWE 74.00 ARRIVAL CA TE MAR 8 1969
HELIEWEENTRIC CONIC CISTANCE 153.4r_q
RL 147.14 LAL .00 LAX 92.26 VL 20.182 GAL 15.03 AZL 86.09 H(A
RP 107.5] L_P }._j LOP |47._5 VP 32.747 G_P -}5.45 A?P 87.76 TAL
RC 60.278 GL 6.29 GP !.44 ?AL 64.01 ZAP _4.27 ETS |83.50 ZAE
PLAN_TO_ENTRZC CONIC
C3 !47.425 VHL JZ.!42 CLA |6.28 RAL 24,07 R_C 6570.6 VEL 16.394 PTH
LN(H-_PMTH LNCH TIME L-I TiNI_ INJ-LXf INJ _ [NJ RT AS_ INJ A_'HTH INJ TIM_
90.00 A 31 16 3_3_ -25.63 113.01 287.!0 77,54 5 25 9
_.00 2! 0 44 4275T3_ iT.46 205.23 22_._i 67.35 22 20 13
1043.0{} 6 2 9 2939,_6 -27,50 91,91 287,56 77,79 6 51 8
ZOO,DO 22 !2 32 4543,64 19,22 187,41 273,03 _.65 23 28 !15
IJO,O0 7 31 27 2659,96 -3_.37 71.88 288,75 78,37 8 15 47
1]0.OO 22 59 43 4395.81 23.76 174,00 270.82 64.67 24 12 59
CIFFERENTI_L CORRECTIONS NI0o(.(_[,_,_E EXECUTION aCCURACY
T_£ -,6263 1RA-1.6424 TC3 -.!232 BAU .2478 ._T 912.2 S(,R 453.1 SG3 37.1
_E -.8842 RRA .3360 RC3 -.0253 FAU ,01392 RRT ,0185 _ -.O_10 RTF -,6797
FOE .3675 FRA ,6_73 FC3 -,0817 8SP 254J _ 1018,5 R_3 -,0044 R13 -,6797
0OE 1.O836 _RA 1.6764 8C3 ,1257 FSP -82 SG! 912.2 S_? 453.0 THA .70
55.115 ,S,wA 95.02 ECC .58973 IN( 3,9|05 vJ 30,?79
168.94 TaP 224.10 RCA 38,99 APO 15i.06 V2 35.250
i46.02 ErE 19_.23 ZAC 85.98 ETC 166.|5 CLP 24.23
2,86 VHP 20._05 CPA -5.11 RAP 353,06 ECC 3.1263








ST _82.6 S_ 420,2 SS 363.?
(RT .692l (R$ .7965 CST .9_62
LS4 1531.2 MSA 237.2 SsA 14.!
ELI 523.3 EL2 22J.8 _LF 48.86
L}UNCH 04 TE CE( 24 19f_q FLIGHT TIN! 76.00 AR_RIVAL CATE MAR IO ! 969
F_ELIO(ENTRIC (ONIC
RL 147.14 LAL .(30
RP 107.52 LAP 3.27
RE 58.4J2 GL 6.68
PLAN_TOCENTRI{ CONIC
C3 !33.740 Vk_L 11.565 DLA
LNCH A2"HTH LN_H TIN? L-I TIN? INJ LAT
90,00 4 27 21 3241.?0 -?5.f_O
90.OO 21 10 53 4730.31 |6,26
IGO.O0 5 38 31 2946,11 -27,40
!00.00 L_ _ 4 4500.64 18.04
!10.00 7 29 25 2662.73 -32,33
IJO.O0 23 7 59 4356.78 2'2.60
CIrFE_gENTIAL CCI_CTIONS
TOE -,6276 TR_-j,6434 TC3 _.1285 BAU ,235!
ROE -.8495 RRA .3147 RC3 -.0279 FAU .01420
FOE .3820 FRA .7110 rE3 -.09"20 BSP 2667
BoE 1.0562 8R4 1.6733 BE3 .1315 FSP -90
OIST_NEE 139.668
LOL 9_._6 VL 20.750 GAL 14.37 A?'L 86.16 H_A
LOP |50.00 VP 33.095 GaP -33.78 AZP 87,9_9 TAL
GP 1,49 ZAL 63,08 ZAP L>2,78 ET$ 183,97 Z_E
58.40 SiVA 9_5,63 ECC .56384 IN_ 3.8354 v! 3_.279
160.26 TaP 2_6.66 RCA 42.15 AF_ 151.12 V2 35.2415
146.99 ETE 194,07 ZAC 87.66 ETC 166.23 CLP 82.73
17,49 RAL 24.85 RAO 6570.4 VIEL 15,971 PTH
INJ LONG INJ RT AS( INJ A_NTH INJ TII_
lj3.6? _6.76 77.26 5 21 ?2
20_.47 273.41 66.50 ?? 29 43
9_,38 _7.24 77.55 6 47 57
184.77 272.59 65.75 23 37 4
72.08 Z_8.46 78.25 8 13 48
171,56 270._9 63,65 24 2'0 36
MI0-COLMSE EWi_CUTION ACCURACY
S(,T 955.9 S_ 436.! 5G3 40.3
RRT .0"_40 RR_ -._'_62 RTF -.6975
SC_ 1059,1WZ3 -.0045 RI3 -,6976
_,1 956,0 SG2 455,9 TH_ .85
?.82 VHP 20.044 OPA -4.36 RAP 354.65 ECC 3.2010








ST 402.9 SR 423,7 SS 379.9
CRT ,69_0 CR5 .7982 CST ,9815_
LSA 653.7 MSA 242.4 5SA !4.]
ELI 538.! EL2 2_8,7 ALF 47.08
724
JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4 1968-69 J
LAUNCH DATE DEC 2A 1968 FLIGHT TIIAE 7H.00 ARRIVAL CATE MAR ]? 19_9
P_LIOCENTRIC C(:_llC CZSTANCE 165.941
RL 117.|4 LAL ,00 L0L 92.26 VL 21.2_0 GAL 13.72 AZL P6.23 HCA
RP 107.53 LAP 3.3| LOP 153.85 VP 33.425 GAP -32.19 ATP 66.21 TAL
RE 56.605 GL 7.0B GP 1.55 ZAL 62.21 7AP 21.30 £T5 184.49 ZAE
PLAN[TC(ENTRIC CONIC
(3 lZI.37B VHL JJ.OJ7 _LA JB.|9 RAL 25.57 RAC 6570.3 VEL J5.579 PTH
LN(..H AZNTH LN_H TIW_ L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A_MTH ]NJ TIM_
90.00 4 23 7 3249.28 -25.36 114.|8 286.30 77.0! 5 17 16
_.OO Z_ 20 52 4684.52 15.O0 199.70 272.95 65.70 22 38 57
JOO.OO 5 55 17 2952.07 -27.31 92.80 266,79 77.35 6 44 29
1OO.OO 22 31 23 4456.97 J6._ 162.12 272.10 64.90 2] 45 4D
110.OO 7 27 10 2664.59 -32.31 72.2_Z 268.04 78.17 8 1! 34
110.00 23 15 59 4317.21 21.38 169.13 269.71 62.67 24 27 57
CIFFERI[NTIAL COR_CTIONS MIC-COUR_ EXECUTION ACCURACY
T_E -.6275 TRA-|.64|6 TC3 -.1327 BAU .22|0 5¢T 999.7 _ 458.3 .%3 43.B
R13E -.8150 RRA .2937 RC3 -.O306 FAU .01454 RRT .0295 RR_ -.031B RTr -.7149
FDE .3969 FRA .7349 FC3 -.|037 B.SP 2843 5(,8 1099.8 R_3 -.0051RI3 -.7150
BOE I .0285 BRA 1.6677 6C3 .1_2 rs_ -99 SGI 999.8 -_2 458.1 THA .98
61.65 5NA 96.72 ECC .53880 INC 3.7654 vJ 3_.279
167.60 TAP 229.25 RCA 45.30 APO 151.15 V? 35.241
148.1l £TE 194.99 ZAC 89.35 £TC 166.30 CLP 21.25
2.77 VHP J9.2J3 CPA -3.E_3 RAP 356.24 EEC 2,9976








ST 423.3 5R 426.6 SS 397.1
CRT .6938 CR5 .8002 CST .9858
LSA 676.5 MSA 2A7.0 SSA 14.5
ELI 553.1 EL2 235.1 ALF 45.32
LAUNCH DATE O£C 24 ]968 FLIGHT TII,_ J_3,(DO ARRIVAL DATE MAR 14 1969
HELIOCENTRIC CONIC
RL |AT.J4 LAL .00
RP 107,55 LAP 3.35
RC 54.864 GL 7.49
PLAN_ TOCENTRI( CONIC
C3 110,205 VHL 10.498
LN(.H AZNTH LNO-# TINE
gO.O0 4 18 33
90.00 2! 30 41
100.00 5 51 2_
100.00 22 40 30
110.00 7 24 40
110,00 23 23 43
DISTANCE 172.282
LCL 92.26 VL Zl .774 GAL 13.10 AZL 86.30 _ 64.89 S/_A 99.80 ECC .51463 IN( 3.6996 VI 30.279
LOP 157.10 VP 33.736 GAP -30,68 AZP 88.43 TAL 166.97 TAP 231.86 RCA 48.44 APO 151.16 V? 35.235
GP 1.61 ZAL 61.41 ZAP 19.84 ETS 185.09 ZAE 149.37 ETE 196.01 7AC 91.05 ETC 166.35 CLP 19.77
OLA 18.87 RAL 26.23 RAO 6570.1 EL 15.217 PTH 2.73 VHP 18,411 CPA -2.82 RAP 357.83 ECC 2.8137
L-I TINE INJ L_T INJ LONG INJ RT A_C JNJ A_TH INJ TIME PO C$T TIM INJ 2 LAT JNJ 2 LONG
3256.76 -25.27 114.69 ZBS.'/'0 76.?7 5 12 50 2656.8 -26._4 106.38
4637.95 13.68 1_.93 _7_.44 64.96 22 47 59 4038.0 10.19 189.98
2957.3| -27.23 93.17 _86.21 77.17 6 40 42 _357.3 -28.73 84.69
4412.63 15.50 179.47 _71.55 64.11 23 54 3 3812.6 11.89 172.55
2665.58 -32.29 72.29 _87.49 78.13 8 9 5 _65.6 -33.59 63.30
4_77.13 20.11 1_.72 _69.07 61.76 24 35 2 3677.1 16.18 159.80
ORBIT OETERMINATION ACCURACY
ST 444.7 SR 428.9 SS 414.9
CRT .6953 CR$ ._024 CST .9@56
LSA 700.4 MSA 251.1 SSA 14.7
ELl 568.9 EL2 241.0 ALF 43,51
0IrFER£NTIAL CORRECTIONS NIO-COURE EXECUTION _CCUR_EY
TOE -.6275 TRA-J.6_85 TO3 -.1_0 BAU .2064 S_T 1045.0 _ 459.9 5(;3 47.6
ROE -.78J0 RRA ._73_ RC3 -,D335 FAU ,D149J _T ,0157 _ -.0_J RTF -.73!6
FOE .4125 FRA .7593 rE3 -.||71 8_P 3029 _(_ 1J41,7 R_3 -.0057 R|3 -.7317
8OE 1.0018 _RA 1.6611BC9 .140! FSP -I10 S(,I 1045,1 S_2 459.5 THA 1.12
LAUNCH GATE 0EC Z4 1968 FLIGHT TINE 8E.O0 ARRIVAL OATE MAR 16 1969
HELIOCENTRIC CONIC 0ISTANCE 178.685
RL 147,14 LAL .00 LOL 92.26 VL 22.236 GAL 12.50 AZL 86.36 H(A 68.13 ._A 101.34 £CC .49156
RP 107.57 LAP 3.38 LOP 160.35 VP 34.0!10 GAP -29.24 AZP 68,64 TAL 166,37 TAP 234.50 RCA 51.55
RC 53.197 GL 7.91 GP 1.68 ZAL 60.68 ZAP 18.39 ETS 185.78 ZAE 150.77 ETE 197.15 ?AC 92.76
PLANE TO_£NTRIC CONIC
C3 1OO.102 VHL 10.005 CLA J9.54 R_L 26.82 RA0 6569.9 VEL 14.881PTH 2.69 VHP 17.637 CP_ -2.03
LN_ AZMTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A?MTH INJ TIME PO C$T TIM
90.00 4 13 39 3263.71 -25.16 115.17 284.98 76.55 5 8 3 _663.7
90.00 ?1 40 20 4590.61 12.29 194.13 271.87 64.29 22 56 51 3990.6
100.00 5 47 15 Z_l._O -27.16 93.50 285.51 77.01 6 36 37 2361.9
IO(3.OO 22 49 26 4367.66 14.14 176.81 270.94 63.39 24 2 13 3767.7
110.00 7 21 54 2665.76 -32.29 72.31 286.81 78.1_ 8 6 20 2065.8
110.00 23 31 16 4236.57 18,79 164.32 268.38 60.90 24 41 52 3636.6
INC 3.6373 vJ 30.779
APO 151.14 V2 35.2_9
ETC 166.39 CLP 18.31
DIFFERENTIAL CORRECTIONS N|O-CCUR_E EXECUTION ACCURACY
TOE -.6281 TRA-1.6349 TC9 -.|_14 BAU .1916 S_T IO92.0 _ 460.7 SG3 51.7
ROE -.7474 RRA .2531RC3 -.O366 FAU .01532 RRT .0427 RRF -.0452 RTF -.7476
FOE .4291FRA .7843 FC9 -.132_ 8._P 92L_O ,._ 1185.| R_3 -.0064 R13 -.7477
BOE .9763 8RA 1.65_ BE3 .1432 FSP -121 SGI 109_.2 SG2 4EO.I THA 1.25
RAP 359,43 ECC 2,6474








ST 467.1 SR 430,5 SS 433.A
CRT .6973 CRS .8050 CST .9854
LSA 725.5 MSA _54.5 SSA 14.8
EL| 595.6 EL? 246.1 ALr 41.65
LAUNEH DArE DEC 24 1_ FLIGHT TIME 84,00 ARRIVAL DATE MAR IH 1969
H[L IC_ENTRIC CONIC
RL 147.14 LAL .DO
RP 107.39 LAP 9.39
RE 51.611 GL 8.34
PLANE TC_ENTRI C CCNIC
C3 90._N_4 VHL 9.538
LNO4 A|_ATH LN(_ TINE
90.00 4 8 24
90.00 21 49 51
100.OO 3 42 47
100.(30 22 58 9
110.OCJ 7 18 34
110.OO 23 38 3_
0IST_NC£ 185.144
LOL 92.26 VL _'_.666 GAL 11.91ATL 86.42 HC_ 71.37 S#4A 102.86 ECC .46901 IN( 3.5777 Vl 30.279
LOP 163.60 VP _4,305 GAP -_7.86 A21 _ 88.86 TAL |65.80 TAP 237.18 RCA 54.62 APO 151.11 V_ 35.222
GP J.76 ?AL 60.01 Z_P 16,95 ETS 186.60 ZAE J52.32 E7£ 198.46 7_C 94.47 ETC 166.41 CLP 16.86
OLA _0.19 R/q. 27.56 RAO 6569.8 VEL 14.571 PTH 2.64 VHP 16.690 OPA -1 .23 RAP 1.O3
L-] TJl4E ]NJ L..AT JNJ _ INJ RT A,._C ?NJ _tTH ]NJ TJN_ PO C$T TiM ]NJ 2 LAT
3270.25 -25.05 115.63 _84.14 76.35 5 2 54 2670,2 -?6.68
454_._| 10.86 191.33 _71._5 65.69 23 5 34 3942.5 7.24
296_.9J -27.10 93.78 2'84.69 76,87 6 32 19 2365.9 -:28.64
43LP_.08 12.74 174.16 2"/'0._9 62.73 24 lO 11 3722.1 8.98
2665.1_ -32.30 72._6 _6.01 78.15 8 3 19 2065._ -33.59
4|95.98 17.41 161.93 26?.65 60.11 24 48 _7 3_95,6 13,31
DIFFERENTIAL CO_CTIOIq_
TDE -.6919 TRA-1.6314 TC3 -.1408 BAU .1779
ROE -.7|44 _A .2339 RC3 -.0397 FAU .01576
roe .4470 FRA .8104 FC3 -.l_O0 85P 3352
802 .9538 BRA 1.6480 BE9 .1463 FSP -133
MID-¢CURS£ EY_.CUIION ACCURACY
_T 1143.1 _ 460.7 S(,3 56.2
RRT .0517 RRT" -.0536 RTF -.7623
1232.4 R_3 -.0066 R13 -.7624










ST 492.3 SR 431.5 SS 453,1
CRT .7010 CRS .8080 CST .9855
LSA 753.3 MSA 257.1SSA 15.0
ELI 604.8 EL2 250.5 ALr 39.66
725
JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 4. 1968-69
LAUNCH CArE DEC 24 1968 FLIGHT TIN[ B6.00 ARRIVAL _ATE MAR ?C 1969
PEL[OCENTRIC CONIC OISTANCE 191.654
RL 147.14 LAL .00 LC_ 92.26 VL 23.068 GAL 11.35 A?L 86.48 HCA
RP 107.61 LAP 3.39 LOP 166.84 VP 34.565 GAP -26.53 ATP 89.07 TAL
RC 50.116 GL 8.78 GP 1.84 ZAL 59.42 ZAP |§,52 ETS 187.56 ZAE
PLANETC_ENTRIC CON=C
C3 82.697 VHL 9.094 CLA 20.g3 RAL 27.83 RAO 6569.6 VEL |4.184 PTH Z.60 VHP 16.169 0PA -.42 RAP Z.63 ECC Z.3610
LNCH AZNTH LNCH T]I4E L-I TIN[ IN| LAT IN| LONG IN| RT A,S_ IN| A;_qTH [NJ Tilt[ PC) CST TZM IN| Z LAT XNJ 2 LONG
90.00 4 2 46 3276.46 -24.95 116.05 283.19 76.16 4 57 23 2676.5 -26.61 107.78
90.00 21 59 14 4493.66 9.37 188,51 2713,58 63.16 23 14 7 5893.7 5.69 181.76
100.O0 5 37 59 2969.43 -27.04 94.05 283,75 76.76 6 27 18 Z369.4 -28,60 85.57
1{](3.00 23 6 42 4275.92 11.28 171.5l 269.58 62.13 24 17 58 3675.9 7.47 164.80
110.00 7 15 39 2663.90 -32.32 72.17 285,09 78.L_) 8 0 2 L_63.9 -33.60 63.17
llO.O0 23 45 32 4154.LPZ 16.00 159.57 266.86 59.38 24 54 46 3554.2 11.81 152.96
OIFFERENTZAL CCRR£CTION5 MXD-CCI, JR,E EXECUTION &CCURACY ORBIT OETERNINAT|ON ACCURACY
T0E -.6338 rRA-J .6244 TC3 -.1408 BAU .1627 S_T 1193.4 Sr_ 460.0 5(13 61.1 ST 517.2 SR 431.9 S5 473.5
ROE -.6820 RRA .2144 RC3 -.0429 FAU .01626 RRT .0607 RRF -.O627 R/T -.7768 CRT .7046 CRS ,8J13 CST .9855
F0E .4658 FRA .8369 FC3 -.1702 83P 355l S_ 1279.0 RZ3 -.0074 RI3 -.7769 LSA 781.6 MSA 259.0 SSA 15.Z
BOE .93|0 BRA 1.6_85 8C3 .1472 FSP -J47 ,.,_GJ 1193.8 5G2 459.0 THA 1.57 ELI 624.1 EL2 254.0 ALF 37.79
74.61 5¢4A ]04.35 ECC ,44759 ZNC 3.5203 Vl 30,279
165.27 TAP 239.88 RC4 57.64 APO 151.O6 V2 35.215
|54.02 ETE 199.96 ZAC 96.|9 ETC 166.40 CLP 15.41
LAUNCH OAT? DEC 24 19_8 IrLIC, P#T TIIulE _g.(_ ARRIVAL CATE MAR 22 1969
HELIOC£NTRIC CONIC
RL 147.|4 LAL .00
KIP IO7.64 LAP 3.39
RC 48.721 GL 9.23
PLANET_ENTR_C CONIC
C3 7_.217 VHL 8.673
LNCH A$"NTH LNCH TIME
90.00 3 56 45
90.00 Z? 8 Z9
100.00 5 32 52
I00.00 23 15 3
JlO.OO 7 12 8
110.oo t_52 i_ 4ii_.57 14.54
CIFFERENTIAL CC_RECTXON$
TOE -.6363 TRA-J.6163 TC3 -.1391 8AU .1474
RC_E -.6505 RRA .J958 RE3 -.0462 FAU .0|682
FOE .4859 FRA .8643 re3 -,1936 8SP 3752
80£ .909e _RA |.6281BC3 .1466 FSP -163
OI STANC'E 198.209
LOL 92.26 VL 23.443 GAL 10.80 AS'L. 86._$4 H(J, 77.85 SMA
LOP |70.09 VP 34.B08 GAP -25._7 AZP 89,27 T,AL J64,72 TAP
GP 1.93 ZAL 58.89 ZAP 14.lO ETS 198.73 ZAE 155.86 ETE
105,8.0 ECC .4271J [NC
242.63 RCA 60.61 APO




OLA 2J.46 RAL 2_._3 RAO 6569.5 VEL 14.020 PTH 2.56 VHP |5.472 CPA .4J RAP 4.23 £CC 2.2379
L-I TIM£ INJ LAT ]NJ LONG JNJ RT A_ [NJ A2_4_H INJ TXI4C PO (ST T_M _NJ 2 LAY rNJ _ LONG
328_.47 -_4.85 116.42 _8_.1| 75.98 4 5l 27 2682,5 -26.54 108.20
4444.09 ?.83 18_.66 _9,86 62.70 Z_ 22 33 _44.| 4.J1 178.9_
2972.54 -27.00 94.25 ?..82.69 ?6,65 6 22 24 2372.5 -28.56 85.79
4229.25 9.78 |68.85 268.82 61.6| 24 25 32 3629.3 5.92 162.20
266J .99 -32.34 ?2.03 284.06 78.28 7 56 30 2062.0 -33.62 63.03
157.2"Z L_.04 58.72 25 0 49 3512.6 10,29 J50.69
NID-CCUR,_E [X[CUTZCIN ACCURACY CR81T _ETERt4[NA TION 4CCURACY
_T 1249.5 _ 458.5 _3 66.5 ST 543.3 SR 431.6 SS 494.P
RRT .0709 RRf: -,07_0 RTF -.7906 CRT .7089 CRS .8149 CST .9_55
S_ J321.2 R23 -.0082 R13 -.7907 LSA 8li.4 _5A 260.2 SSA 15.3
S_| 1246.0 SG2 457.2 THA J .73 ELl 644.8 EL2 256.5 ALF 35,93
LAUNCH DATE 0EC 24 1968 FLIGHT Title 90.00 ARRIVkL CAT? MAR _4 1969
HELIOCENTRIC CONIC CISTANC[ L;_34,805
RL 147.14 LAL .(DO LOt. 92.26 VL 23.792 G4L 10.28 AZL 86.59 HCA 81.09 S_4A
RP 107,66 LAP 3.37 LOP 173.33 VP 35,835 GAP -24.05 AZP 89.47 TAL |64.]2 TAP
RC 47.437 GL 9.69 GP 2.03 ZAL 58.43 ZAP 12.69 ETS 190.17 ZAE |57.85 ETE
PLAN(_T(_ENTRIC CONIC
C3 68.449 VHL 8.27_ CLA 22.07 RAL 28._7 RAC 6569.3 VEL J3.777 PTH 2.52 VHP
LNO'I AZNTH LNCH T|I_ L-J TIN? [NJ LAT IN| LCI_ |NJ RT AS_ |NJ AZNTH
90,00 3 50 J9 3288.38 -24.76 116.87 280.93 75.80
90.00 22 |7 37 4393.85 6.25 182.84 269.10 62.33
100,00 5 27 24 2975,32 -26.95 94.44 281.53 76.56
I00,OO 23 23 13 4182.14 8.25 166.20 26_,02 61.17
l|0.OO 7 8 21 2659.50 -32,38 71.84 282,92 78.39
110.00 0 2 41 4070.73 |3°04 154.90 265.16 58.12
DIFFERENTIAL (CRRECTION$
TOE -.6393 TRA-|.6065 TC3 -.13_5 8AU ,|3|9
ROE -.6193 RRA .1777 Re3 -.0494 FAU .0|745
F0£ .5074 FRA .892T FC3 -.2207 _SP 3956
00£ .890| _RA 1.6162 8C5 .1442 FSP -179
107._1ECC .40755 TNC 3.4106 VI 30.279
245,41RCA 63.52 APO 150.91 VZ 35.198
203.84 ?AC 99.6i ETC 166.33 CLP 12.53
14.799 CPA J.24 RAP 5.8_ ECC _.1265
IN| TII_: PO CST TIN IN| 2 LAT IN| ? LONG
4 45 7 2688.4 -26.47 108.62
23 30 51 3793.8 2.50 176.17
6 17 O 2375.3 -28.53 85.99
24 32 55 3582.J 4.34 159.59
? 52 4| 2059.5 -33.64 62.83
I lO 32 3470.7 8.74 148.45
ORBIT 0_TERt.I|NAT|ON ACCURACY
ST 570.7 SR 430.8 SS 517.3
CRT .714j CRS ,8190 CST .9856
LSA 843._ MSA _C-_0.6 SSA 15.4
ELI 666.8 EL? 258.1 ALF 34.12
MID-CCUR,'_ EXECUTION ACCURACY
SGT 1299.0 SGR 456.3 SC,3 72.4
RRT .0824 RR(: -.0846 RTF -.BO36
St_ 1376.B _23_--._O9_ RI3 -.8037
S_I 1299.6 S_Z 454.6 rH_ 1.89
LAUNO_ 0ATE DEC 24 1968 FLIGHT TIE 92.00 ARklVAL CArE HAR ?6 1969
HELIOCENTRIC CONIC
RL 147,J4 LAL .00
RP 107.69 LAP 3.34
RC 46.274 GL 10,|6
PLAN[TC_ENTRZC CONIC
C3 62.327 _ 7.895
LNCH _TH LNO_ TI_
90,00 3 43 2B
gO.O0 _ 26 39
|OO.00 5 2| 37
IO0,00 23 31 11
110.00 7 4 20
110.00 0 8 53
OISTANCE 211.435
LC_. 92.26 VL 24.118 GAL 9.77 AZI.. 86.64 H(A 84.33 5NA 10_.58 £CC .3889|
LOP 176.57 VP 35,248 GAP -22.88 A?P 89.67 TAL |63,90 TAP 248.23 RCA 66.35
GP 2.14 7AL 58.03 ZAP ||.29 ETS 192.00 ZAE 159.97 ETE 206.43 7AC 101.32
DLA 22.66 RAL 28.84 RAO 6569,2 VEL 13.553 PTH 2.48 VHP 14.149 CPA 2.08
L-I T_NE_ IN| LAT IN| LONG IN| RT ASC IN| AZNTH _NJ TIME PC CST TIM
3294.32 -24.66 117.2/] 279.65 75.6| 4 38 22 ?694.3
4342.97 4.64 179.97 _8,29 62.03 23 39 2 3743.0
2977.85 -26.9| 94,6_ L_O.27 76.47 6 II 15 2377.8
4134.68 6._ 163.55 267.17 60.80 24 40 6 3554.7
2656.49 -32.42 71.62 281.67 78.51 7 48 37 2_56.5
402_.8_ 11.53 132.e:) 264,24 57.59 I 16 2 3428.8
DIFFERENTIAL CORRECTIONS
TOE -.6429 TRA-|.3949 T(3 -.1294 8AU .1164
-.5892 RRA ,1601RC3 -.0525 r_U .01815
FOE .5_O7 rRA .9222 re3 -.2521 8SP 4166
BOE .8721 _RA |.6029 8C3 .1397 FSP -|_
INC 3.3574 Vl _0.279
APO 150.81 V2 35.189
£TC 166,26 CLP 11.O8
RAP 7,41ECC 2.0?57








ST 599,4 SR 4?9.3 SS 541,0
CRT .7201CRS .8735 CST .9858
LSA 876.6 MSA 760.1SSA 15.5
ELl 690.5 EL2 25_.6 _LF 32.36
MID-COURSE EXECUTION ACCURACY
SGT 1353.8 S(,.R 453,4 S_3 78.8
RRT .0953 RRF" -.0977 RTF -,8160
1427,7 W'Z3 -.0102 R|3 -._167
S_I 1354.6 S_2 451.1 THA 2.06
726
JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL, 4, 1968-69 J
=
LAUNCH CAT£ OEC Z4 1968 FLIGHT TIME 94.D0 ARRIVAL CATE MAR Z8 1969
H[LIOCENTRIC CONIC
RL ]47.14 LAL ._0
RP IDT.7Z LAP ].30
RC 45.244 GL 10.62
PLANE TOCENTRIC CONIC
C) 56.789 VHL 7.5_6
LNO_ ATMTM LN(N TIE
90.00 3 _6 Jl
90.00 22 35 )5
100.00 5 15 _0
tO0.O0 2_ 38 _8
riO.DO 7 0 5
liD.DO O 14 48
OIFF_R[NTIAL CCRRIE(TIONS
TOE -.6470 TRA-l.S821 TC3 -.IL=O9 BA4J .|O|O
ROE -.5601 RRA .;A31RC3 -.0554 FAU ,01892
FOE .5559 FRA .9532 FC3 -.2B84 BSP 4378
BOE .8f158 ORA 1.5886 BC} .133O FSP -219
OI$TAKE Z18.0_
LCL 92.26 VL Z4.4Z2 GAL 9.Z8 AZL 86.70 P_CA 87.56 S_4A 109.91 ECC .37119 INC ).3048 v! }0.279
LOP 179.81 VP 35.447 GAP -21.76 ATP 89.86 TAL 163.55 TAP 251.09 RCA 69.11 4PO 150.70 vZ }_.179
GP 2.26 7AL 57,71 ZAP 9.90 ETS 194._9 ZAE 162.19 ETE 209.70 ZAC 103.01ETC 166.17 CLP 9.64
OLA 23.Z3 RAL 29.05 RAD 6_69.0 VlEL !_.347 PTH Z.44 VHP 13.521 DPA 2.93 RAP B.99 ECC 1.9346
L-I TINt. ZNJ LAT INJ LONG INJ RT A..¢( INJ AZNTH INJ T]NC PC) CST TIN INJ 2 LAT INJ 2 LONG
33O0.40 -24.55 117.69 _78.26 75.43 4 31 It 2700.4 -26.32 109.47
4291.53 2.99 177.09 Z67.43 61.83 23 47 7 3691.5 -.80 170.46
2980.20 -26.87 94.78 278.91 76.D 6 5 10 23_.2 -28.48 86.35
4086.97 5.09 l(W0.gO 266.27 60.50 24 47 5 3487.0 1.12 154.36
_653.02 -32.A7 7|._ 280.3] 78.66 7 44 18 L_053.0 -33.69 62.33
398G91 9.99 150.33 263.Z8 57.14 I 21 15 3386.9 5.59 144.00
NfO-COURS{ (YJECUTION ACCURACY ORBIT OET£RMINATION ACCURACY
_T 1410.Z SG.R 449.8 S_3 85.9 ST 629.5 SR 427.3 SS 566.0
RRT ,1100 _ -.1125 RTF -.8276 CRT .7270 CRS .8285 CST .9861
S_e 1480.2 RZ3 -.0114 R|3 -.8278 LSA 912.1HSA E58.9 SSA 15,7
SGI 1411.2 S_2 446.8 THA 2.23 ELi 715.7 £L2 _58.1ALF 30.68
LAUN04 DATE DEC 24 1968 FLIGHT TIME _.00 ARRIVAL OATE MAR }0 1969
H_LIC_ENTRIC C_NIC
RL 147.14 LAL .0_
J07.7_ L4P 3,25
RC 44.357 GL IJ.10
PLAN_T(_ENTRIC CONIC
C3 51.782 VHt. 7.196
CNO-I A2'NTH LNO_ TIME
90.00 3 28 21_
90.00 _ 44 L=6
100.OO 3 9 3
100.(30 73 46 32
li0.00 6 55 36
110.(30 O L=0 _5
DIFFER[NTIAL CO_CTIONS
TDE -.6516 TRA-|.5675 TC3 -.1093 BAU .0857
ROE -.5319 _A .I_B5 RC3 -.0580 FAU .01978
rO_ .383o FRA .98_7 re3 -.3_7 B_W 4591
BOg ,8411 8RA 1.3726 BC3 .J238 FSP -Z41
DISTANCE 224.783
LOL 9"Z.26 VL 74o_05 GAL 8.81 AZL _.75 H_A g0.79 SMA JlJ .19 £CC .35436 INC 3.2525 VI 30.279
LOP 183.05 VP 35.632 GAP o20,r_ AzP gO.0$ T_LJ63.21] TkP 253.99 RCA 7] .79 APO J50.58 v2 35.{69
GP 2.39 ZAL _7,4_ ZAP 8.flZ ETS 197._1 7AE 164.49 CTE 213.98 7AC 104.69 ETC 166.04 CLP 8.18
DLA 23.79 RAL _9.19 RAO 65_.9 VEL |3,158 PTH Z.40 VHP 12.914 DPA 3.79 RAP 10.55 ECC J.85Z2
L-I T|ME INJ L_T |NJ _ INJ RT A,_C |NJ AZMTH INJ TIME PO C$T TfM [NJ 2 LAT INJ _ LONG
3306.74 -Z4,44 lie.rE _76.79 75.24 4 23 35 2706.7 -26.23 109.91
4239.59 1,3_ 174.19 21_6.53 61.71 23 55 6 3639.6 -2.48 167.56
298Z.43 -_.84 94,94 277.46 76.32 5 58 46 2392.4 -2_.45 B6,5J
4039.14 3.48 |_8._ _65.33 60.E9 _4 33 51 3439.1 -.50 15i.73
Z649.11 -3Z.52 71.06 270,90 78.83 7 39 45 L=049.I" -33.72 6Z.03
3945.21 8.4A 148.O_ _._ 56.75 J 26 10 3345._ 4.01 141.81
NIO-(X_SIE E_EOUTICN ACCURACY CRBIT DETERMINATION ACCURACY
• ;T 1467.8 ._R 445.5 _3 93.8 ST 660.8 SR 4E4.8 SS 592.4
RRT .IZ64 R_r -.|Z91 R_ -.8387 CRT .7346 CRS .8338 CST 3864
S(_ 1533.9 R23 -.0126 RI3 -.8389 LSA 949.7 MSA Z56.B SS_ 15.8
561 1469.0 S(,2 441.6 ?HA 2.42 ELI 742.5 £L_ 256.5 ALF _9.08
L_UNCH CATE 0EC 24 1968 FLIGMf TfME 98.00 _RRIV_L c_rE _PR _ f969
HELIOCENTRIC CONIC
RL 147.14 LAL .00
RP 107.79 LAP 3.19
RC 43.625 GL 11.57
PL4NETOCENTRIC CONIC
C3 47.255 VHL 6.874
LNCH ATNTH LN_H TIME
90.00 3 20 19
1(30.00 5 2 19
1(30.OO 23 53 54
110.00 6 50 55
110.0_ O 25 43
CIFFER1ENTIAL CCRR[CTIONS
TOE -.6564 TRA-|,5511 TC3 -.0941 BAU .07()6
RO£ -._048 RRA .llO5 RC3 -._60_ F_U .0_7T3
FOE .6126 FRA 1.01_ FC3 -.3799 B,_w° 4813
BOE .8Z81 BRA 1,5531 BC3 .1118 FSP -L=67
DISTANCE 731.49Z
LOL 92.26 VL ?4.96_ GAL 8.36 AZL 86.80 HCA 94.D_ SNA J12.42 £CC .3384{ INC 3.?0_1 vl 30.279
LOP 186.?8 VP 35,805 GAP -19.64 AZP 90,ZZ TAL 16Z,91 TAP Z56.94 RCA 74.37 APO 150.46 V2 35.|58
GP 2.54 ZAL 57d6 ZAP 7.18 ETS _0_.13 ZA£ 166.81 £TE 219.79 7AC 106.35 £TC 165.89 CLP 6.72
DLA Z4.3_ RAL 29.27 RAD 6568.8 VEL 12.985 PTH _.37 VHP 12.329 DPA 4.66 RAP 12.1D ECE 1.7777
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIME PC) C$T TIM INJ _ LAT INJ Z LONG
3313.43 -24.33 118.58 275.22 75.04 4 15 32 2713.4 -26.15 110.38
4|87._4 -.37 171._7 265.59 61.69 _4 3 0 3587._ -4.16 J64.63
Z_84.57 -_.BO 95.09 275.93 76.25 5 52 3 2384.6 -_8.4] 96.66
3991.34 1.86 155.63 264.35 60.16 25 0 Eft 3391.3 -2,12 149.11
2644.P0 -32.57 70.74 277.38 79.01 7 34 59 2"044.8 -33.75 61.70
3903.87 6.89 145.89 Z6|.Z4 56.44 I _0 47 3303,9 2,43 139.65
gIO-_ £_ECUTION ACCURACY CRBIT DETERMINATION ACCURACY
SCd 15_6.1 SGR 440.6 S_3 102.4 ST 693.2 SR 411.9 SS 6Z0.5
_Rr .14_O _r -.148I Rrr -._49l cRr .7431CRS ._396 csr .9_67
SGe 1588.4 R_3 -.014_ R13 -.8494 LSA 989.3 MSA 254.0 5SA 15.9
S_I 15_7.6 S_2 435.5 THA 2.61 ELI 770.7 EL2 253.9 ALF _7,58
LAUNCH OATE DEC _4 1968 FLIGHT TIME I00.00 ARklVAL CATE APR 3 1969
PELIOCENTRIC CONIC
RL 147.14 LAL .O(]
RP 107.82 LAP 3.12
RC 43.055 GL 1_.O§
PLANETOC_NTRIC CONIC
C3 43.164 VHL 6.570
LNO-I AZMTH LNCH TIME
90.00 3 II 43
90.00 _3 J 54
100.00 4 55 17
I(30.OO O 4 36
JlO.PO 6 46 3
110.00 O 3O 40
CIFFERENTIAL CCRF_CT[ONS
TOE -.6622 TRA-1 .5334 TC3 -.0754 B_4J .0563
ROE -.4789 RRA .0950 RC3 -.0619 FAU .02179
FOE .6451 FRA 1.0_62 rE3 -.4371 BSP SO28
8OE .8172 8RA 1.5363 BC3 .0975 FSP -_95
DISTANCE _38,217
LCL 92.26 VL 75.213 6AL 7.93 A2L 86.85 Hr_ 97.25 SMA 113.60 £CC .32333 INC 3.1474 vl 30.279
LOP 189.52 VP 35.965 GAP -18.65 AZP 90.40 TAL 162.67 TAP 259.92 RCA 76.87 APO 150.33 V2 55.147
GP 2.71 7AL 57.13 ZAP 5._0 ETS 208.84 Z_E 169.06 ErE _28.07 ZAC 107,99 ETC 165.71 CLP 5.24
DLA 24.83 RAL _9._8 RAO 6S_8.6 VEL |2.8_7 PTH 2.54 VHP 11.763 OPA 5.53 RAP 13.63 ECC 1.7104
L-I TIME INJ LAT |NJ LON_ INJ RT A,_ INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3320.57 -24.20 119.07 273,_8 74.83 4 7 4 _7_3,6 -16.05 110.88
4134.60 -Z.07 N8.33 2_.61 6|.75 _4 10 48 3534.6 -5.83 161.67
2_6.64 -L_6.77 95._3 _74.32 76.18 5 45 4 2366.6 -_8.41 86.81
3943.76 .25 133.0"_ 263.32 60.11 J 10 40 3343.6 -3.73 146.49
2640.09 -32.63 70,38 275.79 79._J 7 30 4 2040.1 -33.78 61.34
_863.08 5.35 143.74 L_O.15 56.19 1 35 3 3263.1 .87 137.52
MID-COU_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT |$85,7 _ 435,_ $63 111.9 ST 727.) SR 418.6 SS 650.4
RRT .1_3 _ -.1697 R1T -.8589 CRT .75Z6 CRS .8460 CST .9872
1644.3 R23 -.0158 R13 -.859_ LSA 1031.6 MSA 250.3 SSA 16.0
•%1 1587,_ 5_ 4_8.6 THA _.8_ ELI 900.9 EL_ Z50.3 ALF _6.17
7Z7
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69+
LAUNCH CATE OFt 24 1966 FLrGHT T[ME 102.00 ARRIVAL CATE APR 5 J969
HELIOCENTRIC CONIC 0ISTANCE 244.9§5
RL 147.14 LAL .(30 LEt. 92.26 VL 25.440 GAL 7.52 AZL 86.91 PICA 100.48 ,_(k 114.73 [CC .30909 ]NC 3.0939 V] 30.279
RP |07.86 LAP 3.04 LOP 192.75 VP 36.114 GAP -17.68 A?P 90,56 TAL 162.48 TAP 262.96 RCA 79.17 APO 150.19 VZ 35.135
RC 42.657 GL 12.51GP 2.89 ?AL 57.07 ZAP 4.73 ETS 219.29 ZAE 171.O6 ETE 240.33 ?AC 109.60 ETC J65.49 CLP 3.75
PLANE TOCENTRZ{ CONIC
C3 39.468 VHL 6.282 ELi 25.32 RAL 29.23 RA0 6§68.5 V_L 12.682 PTH 2.]0 VHP 11.217 0PA 6.41 RAP 15.|4 ECC J.6495
LNCH AZNTH LNCH TIN[ L-I TINE INJ LAT
90.00 3 2 42 3328.21 °24.06
90.00 23 10 30 4081.79 -3.77
100.O0 4 48 2 2988.61 -26.74
100.00 0 II 47 3896.62 -1.35
ii0.00 6 41 4 2634._N_ -32.70
110.00 0 35 J4 ]823.04 3.8]
OIFrERENTIAL CORRECTIONS
TOE -.6682 TRA-J.SI45 TC3 -.0523 BAU .043|
ROE -.4342 RRA .0798 RC3 -.0628 rAU .02"198
FOE ,6804 FRA 1.0949 FC5 -.5040 8,_,P 5247
BOE .8080 8RA 1.51fW5 6C3 .O817 FSP -326
LAUNCH OATE DEC 24 1_
HELIOCENTRIC C._NIE
RL 147.14 LAL .00 LO... _'_.26 VL
RP 107.69 LAP Z.9_ L(_ |95o_ VP
R( 42.4_N_ GL J2._ GP 3,10 2AL
PL4NETOC.ENTR[C CONIC
C3 36.130 VHI. 6.0|! OLA 25.77 RAL
LN04 AS"NTH LNICH TIME L-! TINE INJ LAT
90.00 2 53 18 3336.35 -23.91
gO.(X1 23 19 0 4028.99 -5.46
100.(30 4 40 37 2990.37 -26.71
1OO.00 0 18 18 MSO._O -2.92
110.00 6 36 I 2629.34 _32.77
110.O0 0 _ 24 3784.00 2.34
OIFFER[NT_AL CORRECTIONS
TOE -.6742 TRA-I.4934 TC3 -.0_4_ 8AU .0_25
ROE -.4307 RR4 .0651 RE3 -.O627 FAU .024_9
FOE .TlgO FRA 1.1_1 rE3 -.5821 B,'SP 54646
8OE ._OOO BRA 1.4948 BC3 .0672 FSP -361
INJ LONG INJ RT AS( INJ AZMTH INJ TIMe PO CST TIN INJ 2 LAT INJ ? LONG
119.58 271.87 74.61 3 58 10 2728.2 -25,94 111.47
165.38 263.60 61.91 24 18 32 3481.8 -7.50 158.68
95.37 272.65 76.11 5 37 51 2388.6 -28.38 86.95
I_O.44 262.25 60.14 I 16 43 3296.6 -5,31 143.89
70.00 274.13 79.43 7 24 59 Z035.O -33.81 60.94
141.64 259.03 56.O1 I 38 57 3223.0 -.66 135.43
NI0-(.OUR._E EXECUTION ACCURAC_ CRBIT CETERMINATION ACCURACY
S_T 1646.3 SGR 429.3 S_3 122.4 ST 762,6 SR 414.9 SS 6_2.0
RRT .|gO3 RI_ -.1942 RTF -,_j CRT .7628 CRS .R527 CST .9877
,_ 170I.A _3 -.0|77 R13 -._C'_q5 LSA 1076.2 MSA 245.9 554 16.0
•._! 1648.5 SG2 4_0.9 THA 3.04 ELl 832.7 EL2 245.7 ALF 24._5
FLI_T TIN[ 104.00 ARRIVAL OATE APR 7 1969
01$TA_ 261.703
25.651 GAL 7.12 A?L 86,96 HCA 103.70 5MA 115.6! ECC .29566 IN(: 3.0393 Vl 30.279
_.2_| G_P -j6.76 421 _ gO.?_ TAL 162,33 TAP 266.03 RC4 "8J ._7 APO 150.05 V? 35.J23
57.07 ZAP 3.8_ ET$ 235.97 Z_E 172.53 ETE 258.37 ZAC 111.16 ETC J65.23 CLP 2.23
29.1_ RAO 6568.4 MEL 12.5_O PTH 2.27 VHP 10.69! _PA 7.30 RAP 16.62 ECC J,5946
INJ LONG INJ RT AS(. INJ A_4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG
|_.|3 270.|0 74.37 3 48 54 2736.4 -25.83 111.99
16_.42 L_2.54 62,17 24 26 9 3429.0 -9.J4 155.67
95,49 Z70.9_ 76.05 5 30 27 2390.4 -28.36 87.08
147.89 261.14 60.24 | 'L_ 28 3230.2 -6.86 141.31
69.57 272.42 79.68 7 19 50 2029.3 -33.85 60.50
139.60 2_7.87 55.89 I 42 28 3184.0 -2.15 133.39
NI0-COUR_IE EXECUTION ACCURACY ORBIT DETERNIN4TION 4CCURAC_
,SGT |?06.6 _R 42_.0 SG3 134.0 ST 798.7 SR 411.1 SS 715.6
RRT .2176 R_" -.1221RTF -.8768 CRT .7737 CRS .B59B CST .9882
17_8.3 R_3 -.0200 R|3 -.8772 LSA 1122.8 MSA 240.8 $54 16.1
SGI 1709.3 S¢,2 4t2.3 THA 3.28 ELi 865.5 £L2 240.3 ALF 23.65
LAUNCH 0_TE CEC 24 1968 FLIGHT TIN[ 106.00 _RRIV_L C}T£ _PR 9 1969
HELIOCENTRIC CONIC 01STAN(E 258.457
RL ]47.]4 LAL .00 LOL 92.26 VL 25.847 GAL 6.74 AlL 87.02 HEA
RP 107.93 LAP Z.85 LOP 199.20 vP 36.378 GAP -15.86 AlP 90.87 T4L
RC 42.394 GL 13.42 GP 3.33 7AL 57.13 ZAP 3.40 ETS 260.11 Z_
PLANE TC_ENTR IC CONIC
C3 33.i17 VHL 5:75_ 0L4 26,19 RAL 28.95 R_O 6568.3 EL 12.429 PTH
LN_.H 47NTM LN_CM TIN[ L-I TIN[ INJ LAT
90.00 2 43 34 3344_93 --23,76
90.00 23 27 21 3976.44 -7.12
IOO.00 4 33 7 2991.78 -26.69
1OO.00 0 24 25 3804.83 -4.45
110.00 6 30 56 2623,13 -32.84
110.OO 0 43 6 3746,22 .gO
CIFFERENT I_L CORR_C T ICNS
TOE -.68! 7 TR4-I .47_1 TC3 .00_3 B_J .0274
RCE -.4086 RRA .0507 RE3 -.0613 FAU .02576
FOE .7613 FRA 1.1RO7 FC3 -.6734 6,_=° 56,61
_CE .7947 _RA 1.47_0 BE3 .0_|9 FSP -_)9
INC 2.9833 Vl }0.279
_PO 149.91 V? 35.11|
ETC 164,94 CLP .69
106.92 5.MA 116.84 ECC .?8304
162.23 TAP 269.15 RCA 83.77
173.07 £TE 281.73 ZAC 112.72
2.25 VHP 10.183 0PA 8.Z_ RAP 18,07 ECC 1.5450
INJ LONG |NJ RT AS_ INJ AS_ITH INJ TIN[ I_0 CST TIN INJ Z LAT INJ _ LONG
|Z0.71 268.28 74.12 3 39 19 2744.9 -25.71 112.59
J5_.45 2_1.45 62._2 24 3_ _1 33i6.4 -J0.74 152.65
95.59 269.14 76.01 5 22 59 2391.8 -28.35 87.1_
145.219 259.99 60.41 I 27 50 3204.8 -8.36 1 38.78
69.11 270.65 79.94 7 14 39 2023.2 -33.86 60.0?
137,62 256.67 55.83 I 45 32 3146,2 -3.59 131.47
NIO-_CNA_LMACY ORBIT 0ETERIWINATION ACCUR_C_
SGT 1768.8 _ 416.7 .$G3 146.9 ST _37.I SR 407.2 SS 751.5
RRT ,2491 _ -,2541RTF -.B849 CRT .7858 CRS .8675 CST .9889
1817.2 _3 -.0213 RI3 -.8853 LS4 1172.9 MSA 235.0 SS_ J6.?
SG| 1772.0 S_2 40"2.8 THA 3.54 ELl 9(]1.0 EL2 234 .O ALF 22.52
LAUNCH C4TE OEC 24 19_q FLI_4T TINE |08.00 ARRIVAL C4T[ APR Ji 1969
HELIOCENTRIC CONIC
RL 147.14 LAL .00
RP 107.97 LAP 2.75
RC 42.534 GL 13.65
PL4NE7OCENTRIC CONIC
C3 _0.397 _ 5.513
LN.CH AZMTH LNCH TIN[
90.00 2 33 37
9O.OO 23 35 30
JOO.Oo 4 25 39
100.00 0 30 4
J10.00 6 25 55
110.00 0 46 18
DISTANCE 265.2l 3
LOL 92.26 VL 26.0"29 GAL 6.M ,42'1. 87.07 HCJ 110.14 .94A 117.82 ECC .2711_
LOP 202.42 VP 3_.496 GAP -15,00 AZP 91.01 TJq. 162.18 TAP 272.32 RCA 85._7
GP 3.59 2'AL 57.25 ZAP 3.70 [TS L_5.69 ZAE 172.48 ETtr 304.71 ZAC 114.22
DLA 26.57 RAL 28.72 R_O 65_8.2 VEL 12.319 PTH 2.22 VHP 9.693 OPA 9.11
L-I TINE INJ L.AT |NJ _ INJ RT A,_ ]NJ AS'NTH JNJ TIN[ PO CST TIN
3353,77 -23.59 121.3I _.4J 73.87 3 29 30 2753.8
3924.49 °8.74 156.49 _60.32 62.96 24 40 54 3324.5
2992.55 -_.67 95.65 _67.33 75.98 5 15 32 2392.6
3760.94 -5.g_ 142.9_ 2_.79 60.65 1 32 45 3160.9
Z6_6.25 -32.92 6_.M 21_8.84 _0.24 7 9 31 2016.3
3710.00 -.49 135.74 255.43 55,82 I 48 8 3110.O
DIFFERENTIAL CCI_ECTIONS
TCE -.6663 7R4-1.4476 TC3 .0472 B/UJ .0_05
RC,E -,3878 _A .0_65 RE3 -.0584 FAU .02740
FOE .8076 FRA 1.2287 rE3 -.7803 BSP 589fl
BOE .7883 _R4 1.4481 0C3 .0750 FSP -442
IN( 2.9253 Vl 30.779
APO 149.77 v? 35.099
ETC 164.60 CLP -._8
R4P 19,49 ECC 1.5003








ST 873.7 SR 403.2 SS 769.4
CRT .7977 CRS .8755 CST .9893
L54 I723.3 MSA _79.0 SS4 16.?
ELI 935.1 EL2 227.? ALF 21.55
NI0-C.OUR_ EXECUTION ACCURACY
SGT 1827.8 _ 410.3 SG3 161.3
RRT .28M RRF -.2904 RTF -.B926
SG_ 1873.3 R_3 -.0_59 R13 -.8931
,%1 1831.7 S62 392.6 THI 3.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)
LAUNCH CAT[ CEC 24 _968 FLIGHT TIME 110.00 ARRIVAL CATE APR |3 1969
HELIOCENTR|C CONIC
RL 147.14 LAL .00 LOL 92.26 VL
RP lOB.O! LAP 2.63 LCP 205.64 VP
RC 47.853 GL 14.Z6 GP 3.89 ZAL
PLAI_ TOCENTR[ C CCIN | C
C3 Z7.947 VHL 5.286
LNCH AZHTH LNcH Till[
9O,OO ? ?3 33
90.00 23 43 19
100.00 4 18 74
IOO.O0 0 35 6
110.OO 6 2J 4
210.OO O 48 55
DIFFER_.NTIAL (CRR1ECTICNS
TDE -.6927 TRA-I.423| TC3 .0_(39 B_J .0394
ROE -.3686 RRA .02"24 RC3 -.D535 FAU .0292_
f0E .8584 FRA 1.281l re3 -,9052 8SP 6105
8DIE ,7847 BRA J ,4233 8(3 ,JO55 FSP -489
DISTANCE 271,969
26.197 GAL 6.04 AZL 87.13 f'_A |13.36 ._A
36.604 GAP -J4.17 ATP 9|,|4 TAL 162.16 TAP
57.43 ?AP 4,61 £T5 304,63 ZAE 171.04 £TE
t18.74 £C¢ .26007 _NC 2.8650 vt 30.779
273.52 REA 87._6 APO 149.62 v2 35.086
322,|4 ?A( [J5.66 ET_ J64.22 (LP -2.48
OLA 76.91RAL 28.44 RAO 6568.| V_L |2.220 PTH 2,20 VHP 9o721 DPA Z0.03 RAP ?0.86 ECC 1.4599
L-Z T|ME IN| LAT |NJ LONG IN| RT ASC _NJ A5_ATH IN| TEN? PO C$T TIM IN| 2 LAT IN| 2 LONG
3362.4? -23.42 121.89 264.52 73,62 3 19 37 2?62.5 -25.45 113.80
3_73.67 -10.30 155.57 259.14 63.48 24 47 52 3273.7 -13.78 146.62
2997.32 -?6.68 95,63 265.49 75.99 5 8 |6 2392,3 -28,34 87,?2
3719.05 -7.51 140.63 257.55 60.94 I 37 5 3119.1 -11.13 133.97
?608.43 -33.O! 67.99 767.01 80.58 7 4 33 2008.4 -33.96 58.88
_75.69 -1.80 |33.95 254.|5 55._6 | 50 J| 3075.7 -6.27 127.71
N]D-(.._URS_ EY_.CUT]CN ACCURACY ORBIT DET£RN]NAT_ON ACCURAC_
S_T 1888._ SGR 404.4 363 177,2 5T 912.7 SR 399.6 SS 829.8
RRT ,3241FMF -.3319 RTF -o8997 CRT .8J08 CRS ._39 CST .9900
1931,1R23 -,0295 R13 -.9003 LS4 1277.4 HSA 222.3 SSA 16.3
S(,J 1893.0 .S(,2 381.6 THA 4.J4 EL| 97|.9 EL2 2J9.7 ALF 20.65
LAUNCH OAT? DEC ?4 1968 FLIGHT TINE J12.00 ARRIVAL DATE APR ]5 1969
HEL[OCENTR|C CONIC
RL 147.|4 LAL .00
RP 108.05 LAP 2.51
RC 43.347 GL |4.64
PLANETCX_ENTRIC CONIC
C3 23.726 VHL 5.072
LN(.H &_4TH LNCH TIN?
90.00 2 |3 44
9O.OO 23 50 3,1
I00,00 4 I I 33
100,00 0 39 22
llO,O0 6 16 31
110,00 0 50 54
DISTANCE 278.7L_Z
LCL 92.26 VL 26.353 GAL 5.72 A_L 87.20 PICA |16.57 SIAA ||9.62 ECC .2496_1 INC 2,8017 V! 30,_79
LOP 208.85 VP 36.703 GAP -13.57 AZP 91.25 TAL |62.19 TAP 278,77 RCA 89.75 APO 149.48 v? 35,073
GP 4.22 7AL 57.65 ?AP 5.90 _TS 3|6.53 ZA( 169.16 IT? 334.05 7A( 1|7.05 ETC |63.78 CLP -4.|3
OLA 27.20 RAL 28.11 RAO 65_.0 VI[L 12.129 PTH 2.|7 VHP 8.767 0PA 10.97 RAP _2.17 ?CO 1.4734
L-I T;NE |NJ I._T IN| _ _NJ RT ASC _NJ A_ATH |NJ T_ME PO CST TiN IN| 2 LAT ZNJ 2 LONG
53?0.34 -23,27 |_.42 _62.61 75.40 3 9 54 2770.3 -25.33 1|4.35
3824.81 -|l.77 150.1_ 257.92 64.06 24 54 J9 3224.8 -15.16 143.70
29¢30.53 -_5.71 95._0 263.64 76.05 5 | 25 2390.5 -28.36 87.09
_679.85 -8._O 138.43 256.26 61.26 J 40 42 _079.8 -12.37 13|.67
2599.50 -33.1l 67.31 265.14 80,97 6 59 5(3 1999.5 -34.00 58.19
3643.64 -3,0? 152.27 252.84 55.93 I 51 37 5043.6 -7.48 126.O1
ORBIT D_T_I_'4_NAT_ON A(CURACY
ST 951.| SR 396.4 5S 872.3
CR7 .8245 CRS .8926 CST .9906
LSA 1332.7 NSA 215,2 SSA 16.3
EL1 |008.4 EL2 2||.7 ALF 19.87
_IFF_f_NT[AL C_CT[ONS NIO-(.O_S_ £]I_(UT[CN _CCURACY
TOE -,6978 TRA-1.3968 TC3 .J415 8AU .05|2 _GT 1946.6 _R 399.2 5G3 195.0
ROE -,3509 RRA .OO_3 RC3 -.O461 FAU ,03J27 RRT ,_694 _ -,5768 RIT -.9064
FOE .9|37 FRA |.3380 FC3-|.0522 B,%° 6326 _(_ |987.| R_3 -.0539 R|3 -._070
80£ .78J| _A 1.3968 8(3 .|488 r,_ e -543 SG| 1952.4 SG2 _16g.g 7HA 4.49
LAUNCH 0_TE OEC 24 |968 FLIGHT TIN| 114.00 ARRIVAL DATE APR 17 J969
HELTC_ENTRZC CONIC OISTAN_£ ?85,469
RL 147.14 L_L .OO LOL 92,26 VL 26.496 6_1. 5.4J AlL 87.27 HC_ 119.78 S84_
RP 108.09 LAP 2.37 LOP 212.07 VP 36.793 GAP -12.(d3 A/P 9!.36 TAL !62.27 TAP
RE 44.0J1 GL 14.97 GP 4,61 7AL 57.92 ZAP 7.42 ETS 323.94 7AE 167.!1 £TE
PLANE TO(ENTRIC CON|C
C3 23.730 VHL 4.871 DL_ 27.44 RAL _7.75 RA0 6568.0 VEL J_.046 PTH 2.15 VHP 8.3_O 0PA !1.93 RAP 23.43 ECC 1.390§
LNCH AZMTH LNCH TIME L-| TII4[ IN| LAT IN| LONG [NJ RT AS( |NJ A_ITH _NJ T_14_ PO CST TEN |NJ 2 LAT IN| 2 LONG
90.00 2 4 30 3376.15 -23.16 122.81 260.7l 73.23 3 0 46 2776.1 -25.24 J14,75
90.00 0 O 50 3779.23 -!3.I! 148.06 256,64 64.67 ! 3 49 3!79.2 -16.41 140.94
IOO,OO 4 5 23 2986.47 -_6.77 93.L_ 261.80 76.18 4 55 g 2386.5 -78.41 86.80
lOO.OO O 42 3_ 3644.13 -9.77 I_6.42 254.92 61.61 I 43 22 _44.1 -13.48 129.60
110.(30 6 12 L:_ _589.09 -33.22 66.52 263.27 81,45 6 55 31 1989,1 -34.05 57,38
lJO.O0 0 52 9 3614._9 -4.14 13(3.73 25!.49 56.04 I 52 23 3014.5 -8.57 124,45
CIFF[RI[NT_AL CORRECTIONS NI0-COURSI[ [_[CUTION ACCURAC_ ORS|T OET[RNINAT|ON ACCURACY
TDE -,70L:_ TRA-|.36_6 TO3 ,|_3 gAJJ ,063_ 5GT _003,6 _ 3_5,4 S_3 2!4,_ ST _89.3 SR 3_3.8 SS 917,3
ROE -.3348 RRA -.00_O RC3 -.0337 FAU .03356 RRT .4203 RR_ -.4318 R1T -.9!26 ERT .8381 CR$ ._0!6 CST .9917
FOE .974_ _RA J.4OO6 FC3-|._244 _SP 6533 S(_ 2042.2 1_5 -.039"Z R!5 -.9153 LSA 1389.9 NSA 207.8 SSA 16.2
BOE .7779 6RA 1.3697 8C3 .20!4 FSP -604 SGI 2010.7 SC,2 357.5 THA 4.90 EL1 IO45.2 EL2 L=O3.3 ALF 19.?l
120.44 ECC .23999 IN(: 2.7348 Vl 30.279
282.05 RC4 91.54 APO 149.35 v2 35.060
342,31 Z4C 118.36 ETC 163.29 CLP -5.82
CAUNCH OATE DEC ?4 1968 FLIGHT TINE 116.00 ARRIVAL DATE APR 19 1969
HELIC_ENTR|C CCN|C
RL _47.!4 LAL .00
RP 108.!3 LAP 2.23
RC 44,838 GL !3.76
PLAN_T(_ENTR[C CONIC
C3 2!.927 _ 4.683
LNO-I *?'NTH LNCH T|14[
913.OO J 56 34
90,00 0 5 37
100.00 4 O !3
1(_ .00 0 44
110,00 6 8 48
J|O.O0 0 52 34
DIFFERI[NTIAL CCRR1ECTICN5
TOE -,7054 TRA-!.3413 TC3 ,_6|2 8/M,,I ,0768
ROE -.3203 RRA -,Ok_06 RC3 -.0217 FAU .0_13
FOE 1.0400 FRA 1.4695 FC3-1.4265 B_P 6750
8OE .7748 (_qA 1.3414 8C3 .26_1 FSP -67!
OISTANCE 292.208
LOL _'_.76 VL 26.629 GAL 5,!Z AZL 87,34 HCA 122,99 8NA 171,22 £CC .23096 INC 2.6635 V| 30.279
LOP 215.28 VP _6.876 GAP -11.85 AZP 91.45 TAL 162.38 TAP 285.57 RCA 93.22 APO 149.21 V2 35.047
GP _,O5 7AL 58.73 7AP 9,09 [TS 3L_8,7_ ?_ |65.06 £T£ 348.36 ZA( 1J9.59 ET( !62,74 CLP -7,57
OLA 27.6! RAL 27.36 RAO 6567.9 t/EL |1.97_ PTH 2.J3 VNP 7.909 OPA |2.9? RAP 24.62 ECC J.3609
L-I T|NE IN| LAT IN| _ [NJ RT AS{: ZNJ A_TH _NJ TZl4[ PO CST TEN [NJ 2 LAT IN| 2 LONG
3377.8_ -73.J? 12'2._ 258.84 73.!9 _ 52 52 2777.9 -25.21 J14,87
3739.O_ -14.27 145.68 255.30 65.28 ! 7 56 3!39,l -!7.48 138.48
2979,23 -2T_,89 94,71 259,97 76,43 4 49 53 ?379,2 -28,49 86.28
• 5i2.g4 -10,77 I_4.65 253.52 61.g5 ! 44 52 3012.9 -14.44 _?7.78
2576.86 -33.34 65,59 _1.39 8|.97 6 5! 44 !976.9 -34.09 56.42
3388.07 -5;14 129.36 2_0.11 56.16 ! 52 _2 2988.1 -9.55 ]Z3.04
N_0-COURS_ £_CUTIC_I ACCURACY C_IT OETERNZNAT_ON ACCURAC_
SGT _0_7.9 _GR }93.7 SC,3 237.0 ST 1026.5 SR 392.2 SS 964,4
RRT .4767 _ -.4806 RTF -.9184 ERT .8524 CRS .9109 CST .9919
SC_ 2095.2 R_3 -.0456 R13 -.9192 LSA 1448.2 NSA 200.1 SSA J6.2
SGI 2066.7 S(,2 544.6 THA 5.36 ELI 1081.5 EL2 194,7 *Lr 18,67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_
LAUNCH _ATE OEC 24 ]969
HCLIO(ENTR|C CONIC
RL |47.|4 LAL .00
RP J08.17 LAP ?.09
RC 45.819 GL |5.49
PLANi[TOCENTR|C CONZC
C3 Z0.299 VHL 4.505
LNCH AHMTH LNCH TIP//E
90.O0 I 50 54
90.00 0 7 58
IGO.O0 3 56 27
JO0.O0 0 45 7
lJO.OO 6 5 59
llO.O0 O 52 4
FLIGHT TIME 118.00 ARRIVAL _ATE APR ?| 1969
CISTANCE 299.936
LOt. 92.26 VL 26.75I GAL 4.95 *ZL 87.4J HC4 126.20 SMA ]21.94 ECC .ZZ25H INC 2.5969 v| 30.279
LO_ 2|9,48 VP 36.952 G4P -if.J3 4ZP 91.53 TAL 162.52 TAP 289.72 RCA 94,R0 APO 149,09 v_ 35.033
GP 5.56 ZAL 58,57 HAP 10,99 ITS 33|.92 ZAE 163.10 ETE 353.08 ZAC lL_0.73 ETC 162.12 CLP -9,38
CLA 27.71 RAL 26.94 RAO 6567.8 VEL ll.903 PTH 2,Jl VHP 7.506 DP4 |].94 RAP 25.73 ECC 1.3341
L-I TIN[ |NJ LAT INJ LONG INJ RT A5_ INJ AZMTH INJ TII_ PO CST TIN INJ 2 LATINJ 2 LONG
3372.46 -23.23 |0.56 257.04 73.34 2 47 7 2772.5 -25.29 ll4.50
3707.4J -I$.16 |43,78 253.85 65.79 1 9 45 3107.4 -18.30 136.52
2967.75 -27.07 93,9I 258.17 76.8! 4 45 54 2367.7 -28.62 85.45
3597.35 -|1.59 |33.|8 252.07 62._5 I 44 54 2987.4 -15.2! 126.27
2562.37 -33.47 64.48 259.51 82,62 6 48 41 1962.4 -34.13 55.29
3565.49 -fi.99 128.17 248,70 36,28 | 51 30 Z965.5 -10.38 121.83
0IFFER1ENTIAL COQR1ECTIONS NI0-CCX_,_E EXECUTION ACCURACY ORBIT OET[RNINATION ACCURACY
TOE -.7048 TRA-I.]IO| TC3 .3344 B_UJ .0907 SGT HI06,| S(_R 394.9 _3 261,7 ST 1059.] SR 391.9 SS J012.8
ROE -.3079 RRA -.0358 RC3 -.00_9 FAU .0_5 RRT .5374 _ -.5544 RTF -.924I CRT .8664 CRS .9202 CST .9924
FOE l.ll03 FRA |.5452 FC3-I.6656 BSP 6967 S(_ 2|42.8 _3 -.O_36 RI3 -.9251 LSA 1504,7 HS4 192.5 SSA J6.!
902 .7691 BRA 1,3106 BE3 .3344 rsP -749 SG| 2ll7.| SG2 331.4 THA 5.90 ELl 1l|4.! £L2 186.J 4LF 19.30
FLIGHT TINE J_.(_ ARRIVAL 0ATE
HELIOCENTRIC CONIC D_$TANCE _05.652
RL |47.14 LAL .O0 LCIL _V'_.26 VL 26.863 GAL 4.59 AZI. 87o_0 PICA |29.40 5t44 IL_.62 E(C ,2J48J INC 2.5037 VJ 30.279
RP |08.2t LAP 1.93 LC_ 22|.69 VP 37.021 GAP -10.43 A2'P 91.59 TAL 162.70 TAP 292,II RCA 96.29 APO J48.96 vz 35.020
RC 46.944 GL |5.64 GP 6.| 5 HAL 58.93 ZAP 12,80 ITS 334,08 ZAE 16|.27 ETE 357.01 ZAC 12J .76 ETC 16! .43 CLP -II .25
PLANET_CENTRIC (OINII(
C3 18.828 VHt. 4.339 OLA 27.72 RAL 26.32 RAO 6567.8 VEL |I.Bil PTH 2.|0 VIHP 7.I19 OP4 I5,00 R4P 26.74 ECC 1.3099
LN04 A2'NTH LN_H TINE L-I T|NE IN! L_T IN! LONG [NJ RT A_ IN! AZNTH JNJ T[NE_ PO (ST TIM IN! 2 L4T IN! 2 LGNG
90.00 I 48 37 3356.59 -23.54 |2|._0 255.33 73.79 2 44 33 2756.6 -25.54 113.40
90.00 0 6 52 3687.63 -15.71 142.59 _5_.3O 66.|3 I 8 L_ 3067.6 -I8.80 135.28
]O0.00 3 54 27 29_O.94 -27.33 9'_.73 Zf16.4| 77.39 4 43 ]8 2350,9 -28.79 84.23
|00.00 0 43 43 3568._J -|2.IB |3_.10 250.56 62.49 ! 43 12 2968.5 -lfi.77 125.15
JJ0.OO 6 4 7 2545.I5 -33.6| 63,15 257.65 83.39 6 46 32 1945.1 -34.16 53.95
IlO.O0 0 50 32 3547.09 -6.69 127.20 _47._7 56.40 I 49 39 2947.1 -11.06 120.83
DIFFERENTIAL CORt_CTIONS MIO-C_U_E £_ECUTION ACCURAC_ ORBIT OETERNINATION ACCIJRAC_
TOE -.7045 TR4-|.2807 TC3 .4078 _AU .|0_8 _T Z|54o0 S.GR 400.8 ._v3 _89.4 ST |09_.7 SR 393.4 55 I064.!
ROE -.2974 RR4 -.052| RC3 .02|3 FAU .04_>25 RRT .6027 Rf_ -,6227 RTF -.9290 CRT .8809 CRS .9296 CST .9930
FOE |.|874 FRA 1.6309 FC3-J,94_8 8SP 7136 _ _|9|.0 R_3 -,0632 RI3 -.9302 LSA J564.2 HSA 184.5 SSA 16.0
BOE .7647 _RA 1.28|7 _C3 .4084 FSP -834 S_I 2|67,8 S_2 3|7.9 THA 6.54 EL| 1147.7 EL2 177.2 ALF 18.04
LAUNCH OATE OEC 24 !968 APR 23 1969
LAUNCH OATE O£C 24 1968 FLIGHT TINE J22.00 ARRIVAL OATE APR ZS 1969
HELIOCENTRIC CONIC 01STANCE 312.355
RL 147.14 LAL .00 LOL 92.26 VL 26.966 GAL 4.35 4ZL 97.59 HCA 132.61 5144 J23.25 ECC .20764 INC 2.4J26 Vl 30.279
RP |08.Z5 L4P J.78 LOP 224._9 VP 37.083 GAP -9.76 4ZP 91.63 T4L 162.9| TAP 295.52 RCA 97.66 /vPO 148.84 v2 35.007
RC 48.205 GL 15.70 GP 6.9_ HAL 59.31 Z4P 14.95 ITS 335.53 ZA£ 159.6! £TE .49 ZAC 122.66 £TC 160.65 CLP -|3._1
PLAN_TOCENTRIC CONIC
C3 17.499 VHL 4.183 CLA 27.64 RAL 26.09 RAO 6567.7 V_L !I.795 PTH 2.08 VHP 6.748 OP4 J6.J2 RAP 27.64 ECC J.2880
LNCH AHNTH LN(H TIN[ L-I TIN_ IN| LAT IN| LONG IN| RT ASC INJ_ZNTH IN| TII_ PO CST TIM IN| 2 LAT _NJ Z LONG
90.00 I 50 24 3328.08 -24.07 1!9.57 253.74 74.6l 2 45 52 2728.1 -25.95 !|I.4J
90.00 O ! 42 3681.93 -!5.86 |42.24 250.64 66.23 ! 3 4 3081.9 -|8.94 J34.92
IOO.00 3 54 35 2927.78 -27.66 91.08 254.7J 78.!9 4 43 23 2327.8 -zg.0l 82.54
IOO.OO 0 40 ]3 3557.46 -|2.53 13|,46 248,99 62.64 J 39 31 2957.5 -16.10 124.49
|JO.OO 6 3 23 2524.56 -33.76 61.36 255.80 84.32 6 45 _0 J924.6 -34.!8 52.34
JJO._ f_ 0 47 52 353]:44 -7,L_0 |_6.47 _4_.82 56.49 ! 46 45 2933.4 -1J.56 120,09
CIFFER1ENTIAL CORRECTION_ NI0-O_URE EXECUTION ACCURACY OReIT DETERNINATION ACCURACY
TO£ -.70|5 TRA-I.Z_04 TC3 °4875 BAU .J147 S_T 2197.I S6R 412.7 ,5(,3 3_0.5 ST I!22.4 SR 597.3 SS I116.9
gC£ -.299! gRA -.0697 R(3 .0526 FAU .04586 RRT .6692 _RF -.69_5 RTF -.9_35 CRT .8953 CRS .9390 C$T .9936
rOE 1.2696 FRA 1.7269 FC3-2.2690 8,$P 729! S_ 2"_35.5 R_3 -.0747 RI3 -.9350 LSA 1622.9 HSA 176.5 SSA J5.9
80E .7587 BR4 1.2523 _C3 .4903 FSP -_ S_I _14.7 S_2 _N_4.3 THA 7._0 ELI 1178.6 EL2 169.5 4LF J7.96
LAUNCH OATE DEC 24 1968 FLIGHT TIE 124.00 ARRIVAL OATE APR 27 1969
H_LIOCENTRIC CONIC
RL 147.14 LAL .00
RP J08.Z9 LAP 1.6l
RE 49.590 GL !5.65
PLA_TOCENTRIC CONIC
C3 16.294 VHL 4.037
LNO4 AZMTH LNCH TINE
90.00 | 56 16
90.DO 23 48 43
!00.00 3 57 9
!OO.00 0 34 26
llO.O0 6 4 8
liD.D0 0 43 56
O|STANC£ 319.042
LOL 92.26 VL 27.O60 G_L 4.13 AZt. 87.69 _ 135.81 _A 123.83 ECC .L_IO2 IN(; 2.3119
LOP L_8.09 VP 37.J39 GAP -9.|1AZ'P 91.66 TAL |63.14 TAP 29_.95 RCA 99.94 APO I48.73
GP 7.65 HAL 39.71 HAP 17,03 ITS 3_WB,47 ZAE |58.13 £TE 3.76 Z4C |23.4! ETC 159.79
OLA 27.44 RAL 25.69 RAO 6567.7 Vl_L 11.734 PTH 2.07 VHP 6.395 DPA 17.3! RAP 29.4!
L-I TINE INJ LAT INJ LON_ INJ RT AS_ INJ A,_4TH INJ TIME PO CST TIN INJ 2 LAT
3287.14 -24.78 |16.79 252.25 75.83 Z 5! 3 26_7.! -26.49
3690.06 -|5.64 14_.74 248.89 66.09 24 _ 13 30_.| -J9.74
2897.43 -28.06 _8.9_ 253.06 79.26 4 43 27 2297,4 -29.26
3555.01 -I2.60 13|.3_ 247.39 62.67 ! 33 4| 2955.0 -16.17
2_1OO.03 -33.91 59.f_ 253.98 83.43 6 45 48 1900.0 -34.j7
3525.!7 -7.5I 12t5.0] _44._ 56.55 ! 42 4! 2925.2 -J|.96
01FFERENTI4L CORRECTIONS
TOE -.6951 TRA-|.2193 TC3 .5703 BAU .1_59
RO£ -.2831 RRA -.0893 RC3 .0928 F_U .04988
r_£ 1.3560 FRA 1.9343 FC3-2,650_ B_P 7437





SC,T _L'_33.4 SGR 433.0 S(,3 355.|
_T .7357 RR_ -.7602 RI_ -.9375
S(_ 2'275.0 R23 -.08_0 RI3 -.9393










ST ||47.! 5R 404.] SS |169.9
CRT .9094 CR5 .948J CST .9942
LSA !679.1HSA !68.4 SSA J5.7
ELI |_5.7 EL_ 159.9 ALF 19.09
73O
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69_
LAUNCH CAT[ _[C _4 |'-_6_ FLIGHT TIHC 126.00 ARRIVAL _ATE APR Z9 1969
_ELIOCENTRIC CONIC
RL |47,|4 LAL ,00
RP 108.3] LAP Z.44
RE 51.091 GL 15.46
PLANE TOCENTRIC CONIC
C3 |5.20| VHL 3.899
LNCH 47MTH LNCH T|M[
543.00 2 5 40
90.00 Z3 36 Z3
10(3.00 4 2 22
10(3.E)0 O 26 18
I10.00 6 6 31
JIO.O0 0 38 38
CISTJNC£ 325.7IZ
LOC 92.26 VL 27.146 GAL 3.92 ATL 87.80 HCJ ]39.00 SMA 124.38 £CC .19495 INC 2.1988 V! 30.279
LOP 231,28 VP 37.189 GAP -8.48 A?P 91.66 TAL I63,39 T4P 302.39 RCJ I00.13 APO 148.62 v2 34.980
GP 8.61 Z4L 60.I0 ZAP 19.36 ETS 336.99 ZA_ 156,85 ETE 7.00 _AC 123.99 ETC 158,82 CLP -|7.4]
CLA ZT,IO RAL 25.35 RAC 6567.6 VEL II,687 PTH 2.06 VHP 6.059 CPA lB.61 RAP 29.02 ?CO 1.2502
L-I TIN[ |NJ LAT IN| LONG IN| RT A_ IN| A_4TH IN| T|M_ PO CST TIN IN| 2 LAT IN| 2 LC_C
3235.52 -25.59 IJ_,L_Z 250,83 77.44 2 59 36 2635.5 -27.06 J04.87
3710,Z5 -I5.08 143.95 247,1I 65.75 24 38 i3 3110.2 -18.23 136.69
2859.30 -28.52 86.18 251.47 80.64 4 50 ? 2259.3 -29,52 77.5!
3561.70 -12,39 131.71 245.77 62.58 I 25 40 2961.7 -J5.97 1Z4.74
?470.81 -34.05 57,_ 25Z.18 86.77 6 47 42 I870.8 -34.12 46,15
3522.95 -7.59 I25.9"Z _42,91 56,57 1 37 2! 2923.0 -11.94 I19.52
C_R_IT CETERN]NATION ACCURACY
ST 1161.6 SR 414.4 SS J220,6
CRT .9225 CRS .9_67 (ST .9947
LSA 1727.7 MSA 160,4 5SA J5.5
ELI 1223.9 EL2 ISI.B ALF 18.5J
OIFrERENTI4L CCRRECTION5
TOE -.68L_ TRA-I.IBSZ TC3 .6625 BAU .1378
ROE -.2794 RRA -.Ills RC3 .1448 FAU .05446
FOE 1.4428 FRA 1.9537 FC3-3.1018 854= 7620
8OE .7370 6RA I.IgO4 BC3 .6781 FSP -1160
NZ0-(.OURS_ EXECUTION ACCURACY
,%7 2258.Z SGR 463.9 SG3 393.5
RRT ,7921 _ -.82_0 RTr -.9416
S_ 2305.4 R23 -.1058 R1] -.9439
SGI 2_288.4 S_Z 279.4 THA 9.38
LAI.JNO_ DATE 0EC Z4 |968 FLIGHT TIME IZS.00 ARRIVAL [:ATE MAY J 19(59
HELIOCENTRIC CONIC
RL 147.14 LAL .O0
RP 108.38 LAP I .27
RC 52.697 GL 15.09
PLANE TOCrNTRI ( CONIC
C3 14.L>07 VHL 5.769
LN_ A_4TH LI_H T_I_
gO.OO 2 18 9
90 .O0 23 21 ZB
100.(30 4 J0 24
I00.00 0 15 _0
110.00 6 10 52
IIO.DO O 31 52
0 ISTANO r 332.363
LOt. 9"2.?6 VL ZT.LY_5 GAL 3.?_ AZL 87.g3 _ |4_.L_O S_4A 1Z4._8 £CC .18939 _ Z.070_ Vl 3_.Z79
LOP Z34.47 VP 37._34 GAP -7.87 AS'P 91.64 TAL 163.65 TAP _05.85 RCA 101,23 APO 148.53 V2 34.967
GP 9,76 2AL E_).47 ZAP ?|.87 ET$ ,_37.l_ 2_ J55.74 ETE 10.39 ZA( J74,33 ETC 157.75 (LP -J9.67
0LA 26.60 RAL _5.0_ RAO 6567.6 VIEL JJ.644 PTH 2.04 VHP 5,74J _PA L_O.O3 RAP 29.44 ECC J.2338
L-I TINE INJ LAT JNJ LON_ INJ RT AS4_ INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3174.87 -26.42 108._ _49.46 79.42 3 11 4 2574.9 -27.61 100.51
3740.79 -14.22 14_.78 _45,3_ 65._5 _4 _3 49 3140,8 -17.44 138.59
2812.98 -28.96 8_.81 249.92 82.35 4 57 17 L_'Z13.0 -29.74 74.09
3577.91 -11.88 |3_.64 _44.14 6_.37 J 1_ _8 _977.9 -15.49 I_5.71
2436.O6 -34.15 54._ _50,41 88.37 6 51 _8 1836.1 -34.O0 45.44
35_7.59 -7.4_ I_6.I6 _41.47 56._4 | 30 39 _9_7.6 -I1.77 119.77
ORBIT 0ET£RNINATICN ACCURAC_
ST J172.2 .'_ 4?9.7 55 127J.2
CRT .9353 CRS .9648 CST .9952
LSA 1775.2 NS_ 152.0 SSA 15.3
EL1 1240.2 EL2 143.7 4LF 19.J9
_IFFERI_NTZAL CORR'ECTZ(_I_L_
TOE -.6669 TRA-J.J534 TC3 .7474 BAU ,1475
ROE -._788 RRA -.1376 RC3 ._|06 FAU .05939
FOE 1.5319 FRA _.0914 FC3-3.6191 8SP 7709
" 80E .7229 _A 1.1616 BE3 .7765 rsP -J_9J
NI0-COURSE EXECUTION ACCURACY
,%7 2"?78.2 S(_ _09.5 S¢3 436.4
_T .8424 RRF -.8751RTF -.9447
SG8 2334.5 R23 -.126| R15 -,9477
SGI _318.8 SG_ _69.7 THA 10.8_
LAUNCH 0ATE OEC Z41968 FLIGHT TIWE 130,00 ARR|VAL D4TE MAY 3 19(59
HELIOCENTRIC CONIC
RL 147.14 L4L ,DO
RP 108,4Z LAP 1.09
RE 54.398 GL 14.51
PLANE TC_[NTRIC CONIC
C3 13.30(3 VHL 3.647
LNCH ATMTH LN_H TIME
90.OO 2 33 29
90.OO 23 4 23
100.00 4 21 25
JO0.DO O 3 4
JlO.O0 6 17 30
IlO.O0 0 23 28
DISTANCE 336.999
LOL 92.?6 VL 27.296 G_L 3.55 AZL 88.08 H(A )45.39 5NA 125.34 ECC .18433 INC 1,9219 Vl 30.279
LOP Z37.66 VP 37.275 GAP -7.28 AZP 91.58 TAL 163.93 TAP 309.32 RCA 102.23 APO 148.44 v2 3=.954
GP 11.16 ZAL _.83 ZAP 24.59 ETS _37.08 ZAE J54,78 ETE |4.08 ZAC 124.47 ETC |56.55 CLP -22,06
CLA 25.89 RAL 24.80 RA0 6567.5 V_L 11.605 PTH 2.03 VHP 5.443 OPA 21.62 RAP 29.63 ECC 1.21B9
L-i T|14_ IN| LAT IN| LONG |NJ RT ASC IN| A?MTH _NJ T|HE PO C$T TIN IN| 2 LAT IN| ? LONG
3105.89 -27.19 |04.07 248.11 81.76 3 25 15 2505.9 -_8.05 95.51
3780.89 -13,06 148.16 243.58 64.65 24 7 ?4 3180,9 -I6,37 141,04
2757.92 -29.42 78.78 248.42 84.43 5 7 23 2157.9 -29,88 70.00
3604.09 -11.O5 134.14 _4_.55 6_.05 1 3 8 3004.! -|4.71 1_7.26
2394.7_ -34.18 51.45 _48,68 90.28 6 57 24 1794.7 -33,77 42.23
3540.06 -6.95 126,87 _40.08 56.45 | )_ 28 "2940.1 -J1,32 1L_,45
ORBIT 0?TERMINATION ACCURACY
ST 1173._ SR 450.8 SS 1317.I
CRT .9471 ORS .9?20 CST .9958
LSA 1814.9 MSA 143.3 SSA 15.1
EL1 I_49.5 EL_ 135.8 ALF ?0._5
_IFrERENTIAL CCRRECTION5
TOE -.6463 TRA-I.I?II TC3 .83L:_3 BAU .|570
RCE -.2813 RRA -.lBgO RC3 .2958 FAU .06483
F_E 1.6165 FR4 2.747_ FC3-4.2201 BSP 7785
BCE ,7049 _RA 10133_q BC3 .8830 FSP -14_q
MI0-(OU_S_ EXECUTION ACCURACY
S_T 2'287.6 _ 573.6 SG3 483.6
RRT .88_Z _ -.9173 RIT -.9475
2358.4 R23 -.14_] R13 -.9515
,%1 _343.6 S_2 _63.6 THA 12.64
LAUNCH GATE OEC ,_4 1_ FLI_MT TIN£ 13_.00 4RfilVAL OATE MAr _ 1969
t-J_L IC_£NTR I C CCN/C
RL 147.I4 LAL .DO
RP 108.45 LAP .91
RC 56.186 GL 13.64
PL4NIE TOCENTR I C CONIC
C3 12.469 VHL 3.531
LNO-I A29WTH LN_H TIN?
90.OU Z 5! 46
9(3.00 22 45 16
IDO.DO 4 35 40
|0(3.00 23 44 4
J lO,OO 6 26 51
110.00 0 13 18
DI$TAN(E 345.613
cOL. 92.Z6 VL 27._61 GAL 3.39 AFL 88:25 HC_ 148.58 SNA 125.75 ECC .17972 INC I .7477 V! 30.279
LOP 240.85 VP 37,310 GAP -6.70 AZP 9J,49 TAL J64._0 TAP 312.78 RCA 103.J5 APO 148.36 v2 34,942
GP I_.86 ZAL 61.|5 ZAP _7.57 ET$ 3_._ ZAE 153.92 ET£ I8.77 ZAC 124._8 ETC 155.2| CLP -24,59
OLA 24.93 RAL 24.70 RAO 6367.5 VI[L 11.570 PTH Z.02 VHP 5.1_6 0PA 23.44 RAP 29.55 ECC 1.2052
L-| T_NE _NJ LAT |NJ _ _NJ RT AS( ZNJ AZMTH _NJ T_N_ PO CST T_H IN| 2 LAT ;NJ E LONG
30_._3 -_7,8_ 9_.48 _46,78 64.49 3 4_ 14 24_8._ -_8._9 89,85
_8_O.81 -11,59 151.O9 241.93 63.98 23 49 7 52_0.8 -14.99 144.06
2693.27 -29.7_ 74.00 _46.94 86.9_ 5 _0 33 ?093.3 -19.86 65.80
3641 ,(30 -9.87 1_6._4 _41.03 61.64 24 44 45 3(341.0 -13,58 129.42
_345.39 -_4.J0 47,_0 _A6,_H_ _.56 7 5 56 J745.4 -33.57 38.44
3561.64 -6.I4 127.97 _8,76 56.31 1 12 39 2961.6 -10.52 121.62
OR_|T 0ETERM_NATZON ACCURACY
ST J157.1SR 478.1SS 135|.3
CRT .9574 CRS .9782 CST .9963
LSA 1837._ HSA 134,3 SSA 14.9
ELI 1245,3 EL2 |28.3 ALF 21._3
OIFFERENTIAL CCRRECTIONS
TOE -.6159 TRA-1.0857 TC3 .9196 BAU .1677
ROE -.?865 RRA -,2073 RE3 .4075 FAU ,0?084
FOE J,6843 FRA Z.4188 FC3-4.9188 BSP 789!
B_E .6793 BRA 1.1053 BC3 1.0058 FSP -1603
MI0-COL_E EXECUTION ACCURACY
S6? L_279.! _ 660.7 .SG3 534.5
RRT .9112 RRF -.9482 RTF -.9501
S_ 737E.9 R23 -.1719 R13 -.9556
_I 2358.3 _ _63.1 THA 14.99
731
JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 4, 1968-69
LAUNCH CATE 0(C 24 1968
PEL ]OCENTRIC CONIC
RL 147.14 LAL .00 LOt. 9Z.E6 VL
RP |0fq.49 LAP .73 LOP 244.03 VP
RC 58.05J GL |2.4! GP 14.97 ZAL
PLANE TC_[NTRZC (ON|C
C3 |1,706 VHL 3,42] OLA 2_.6| RAL
LNC/d AZHTH LN(H T[NE L-I TIN[ IN! LAT
90.00 3 13 26 2940.43 -2B.23
90.00 22 24 5 389| .94 -9,74
IO0.00 4 53 35 26]7.48 -29.89
IO0.O(3 23 26 36 3690.13 -8.27
110.0/3 6 39 _0 2286.15 -]3,82
| 10.130 0 ! 7 3594 .g>2 -4.90
OIFFERENT|AL CORh_CTICI¢5
TOE -.5805 TRA-J.OSJ6 TC3 .9921 BAU .1777
ROE -,29_0 RRA -,256J RE3 .5530 FAU .07704
r0E !.7314 FRA 2.6130 FC_-5.6981 _SP 794J
BO£ .6512 BRA I .0824 6C3 ! .1358 FSP -1774
LAUNCH OATE OEC 24 1968
FLIGHT TIN[ J34.00 ARRIVAL CAT£ MAY 7 1969
0ISTAN(E 352.207
27.419 GAL 3.24 AZL 88.46 P_A 151.77 SHA 126.14 EC( .17556 /NC |.5385 Vl 30.279
37.341 GAP -6.J5 AZP 91,36 TAL 164.47 TAP 316.Z4 RCA J03.99 APO 148.28 v? 34,929
6J.4_ ZAP 30.84 [TS 336.07 ZA£ 153.06 ETE 23.14 ZXC |23.7l ETC 153,72 CLP -Z7.28
24.76 RAO 6567.4 VEL 1|.537 PTH 2,0l VHP 4.914 0PA 25.57 RAP Zg,I? ECC 1.1926
IN! LONG IN! RT 4,_ IN! AZNTH IN! T[I_ PO CST TIH IN! 2 LAT IN! 2 LONG
9"Z.09 245.45 87.67 4 2 26 2340.4 -28.25 83.43
154.62 240.4! 63.28 23 28 56 3291.9 -13.25 J47.70
68.37 245.49 89.88 5 37.13 2017.5 -29.59 59.58
J39.0! 239.62 61.17 24 28 6 3090.1 -12.05 152.27
43.1_ 245.28 95.27 7 17 36 1686.2 -32,72 33.93
129,68 237.36 56.J3 J 1 J 2994.2 -9.32 123.37
N|0-COURSE EXECUTION ACCURACY ORBIT 0[TERNINATION ACCURACY
`%T LP258.4 SC,R 778.8 .`%3 588.6 ST ||30.5 SR 5|3.8 SS 1374._
RRT .9308 RRF o.9695 RTF -.9518 CRT .9668 CRS .9834 CST .9969
5G6 2_88.9 R23 -.1930 RI3 -.9596 LSA 1847.9 MSA J24.0 SSA 14.9
`%| 2373.5 SG2 270.9 THA 18.04 ELI 1236,0 EL? J20.! ALF 23.96
FLI_T TINE |_.00 ARRIVAL OATE H.AY 9 1959
154.95 5NA I26.48 £CC .!718! IN( ;.2814 vJ 3_.279
164.74 TAP 319.69 RCA 104.75 APO 148.21 V2 34,9]7
!52.05 ET£ 28,89 ZAC 122.67 £TC 152.06 CLP -30.14
2.00 VHP 4.693 CPA 28.!3 RAP 28,24 ECC |.1811
XNJ ATNTH rNJ Trl4E P(.) (ST TIM fNJ 2 LAT IN! 2 LONC
9!.36 4 26 34 _39.7 -27.80 76.09
62.59 23 6 3_ 3367.J -JI.02 152.J0
93.38 5 58 5 !927.9 -28.93 53.00
60.69 24 8 59 3_54._ -I0.0J 135,92
98.50 7 33 8 !6J4.! -31.70 28.57
55.94 24 43 18 ]040,7 -7.59 125.85
NID-COURS[ EXECUTION ACCURACY ORBIT 0ETERNrNATION ACCURACY
`%t _15.3 _ g36.! `%3 643.3 ST J082.5 SR 556.5 $S |37| .!
RRT .94_9 RRF -.9830 RTF -.9537 CRT .9749 CRS .9874 CST .9976
•_ 2405.0 R_3 -.20_0 R!3 -.9644 LSA 1829.9 MSA J]2.3 SSA 15,2
`%! _7.5 SG2 289.3 THA 22.07 ELI 1212.1 EL2 ||0.7 ALF 26.86
HELJC(trNTRIC CCI_ZC OZSTANK_E 358,7_
RL 147.J4 LAL .(30 LCL 92.26 VL _7.472 GAL 3.J0 AZL 88.72 PICA
RP |08.53 LAP .54 LOP 247.2J VP 37._9 GAP °3,64 J2'P 9| .16 TAL
R( 59.985 GL !0._ GP 17.63 ZAL 6J.66 2AP 34.49 £TS 3_5.J8 1/_
PLAN[ ToCIrNTRI C CONIC
C3 !J .OO5 VHL 3.3!70LA 21.83 RAL _5.03 RAO 6567.4 VlEL 41.506 PTH
LN(.H A?NTH LN_H T_I4_ L-_ T|I,_ _NJ LAT _NJ LONG INJ RT A.'_,_
90.00 3 39 J_ 2839.68 -28.29 84.72 _44.43
eO.O0 22 0 26 3_7.J2 -7.4l J58.92 239.09
!00.00 5 _5 57 2_27.87 -29.72 6J.72 _44.07
100.00 23 6 25 3734.]6 -6.45 142._8 738,44
110.00 6 56 |4 22!4.44 -33.Z4 37.46 243.64
Jl0.00 _3 42 38 _I0.66 -3.14 13_.12 236,54
TDE -.5340 TRA-I .0|47 TC_ ! ,O_2 _AU .J_lO_
ROE -.3051 RRA -.3192 RC3 .7474 FAU .08_44
FD[ 1.73J! FRA 2.8_2 r(3-6.5638 8SP 8034
80£ .6150 _RA 1.0637 8C3 I .7955 FSP -4955
L_UNCH DATE 0[C Z4 1968 FL|GHT TIM[ |38.00 ARRIVAL CATE
HELIOCENTRIC CONIC DISTANCE 365.331
RL 147.14 LAL .0_ LO(. 92,26 VL 27,519 GAL 2.98 AZL 89.05 HCA J58.13 S_4A 126.79 ECC .16847 _NC .9549 V| 30,779
RP I08.57 LAP .36 LOP 250.39 VP 37.392 GAP -5.09 AZP _0.89 TAL 164.99 TAP 323.12 RC_ 105.43 APO 148.16 VZ 34.906
RE 61 .981 GL 8.18 GP Zl ,01 ZAL 61.83 ZAP ]8.61 £TS 334.03 7AE |50.6_ ET£ 35.65 ZAC ]21 .(]1 ETC i50.23 (LP -3_.;7
PLAN[ TC,CENTR; C CONIC
C_ 10.369 VHL 3.220 CLA 19.38 RAL _5,60 RA0 6567.4 VEL !|.479 PTH 2.00 VHP 4.51"_ 0PA 3J._7 RAP 26.78 £CC _,1707
LNCH AZMTH LN_H T_NE L-| T|I.I[ !NJ LAT |NJ LONG _NJ RT A._. _NJ A._NTH INJ T]I4_ PO CST T_N _NJ 2 LAT]NJ 2 LONG
90,00 4 lO 34 2721.21 -27.79 76.40 242.86 95.66 4 55 55 2121.2 -26.7_ 67.59
90.00 21 33 40 4061.38 ',1.42 164.24 _]8.09 62,00 22:4] _2 3461.4 -8.J3 157.52
_OO,00 5 43 58 2449.98 -29.02 53.78 242,70 97.50 6 24 18 J820.0 -27,68 45.23
100,00 22 42 57 3837,83 -3.34 147.2! 237.49 60._8 23 46 55 3237.8 -7.27 140.62
110.00 7 18 j7* _l_4,93 -]2:14 30.73 24_.07 102.33 7 53 42 ]524.9 -_O,J0 22.11
110.0_ 23 25 8 3705.65 -._ 133.54 235.82 53.82 24 26 53 3105.6 -5.14 129.29
N_¢ 11 1969
CIFFER_NTI_L CCRR1ECTIC_IS N|O-COURS_ E)ECUT|ON ACCURACY CRB[T DETERMINATION _CCURACY
T_[ -.4810 TRA -.9794 TC3 1.0936 BAU .2059 ,SGT 2154.3 _ |147,J `%3 694,6 ST 1019.8 SR 606,4 SS 1337.5
R_E -.3154 RRA -,4046 RE3 1.0046 FAU .08_O6 RRT .9492 _ -.99|! RTF -.953! CRT ,_824 CRS .9904 CST .9986
FOE 1.6662 FRA 3.0414 FC3-7.4357 BSP 8099 S6e 2440.7 1_3 -.2085 RJ3 -.9697 LSA 1785.2 MSA 97.6 554 16.0
(_E .5752 _A I .0597 BE3 I .4850 FSP -2418 `%1 2419.4 `%2 321.5 THA 27.33 ELl I!82.5 EL2 97.6 ALF 30.52
LAUNCH 0_T£ 0EC 24 196_ FLIGHT TINE 440.00 ARCHIVAL _ATE NAY 13 1969
HELIOCENTRIC CONIC
RL 147.]4 LAL ._O
RP 108.60 LAP .17
RC 64.032 GL 4.61
PLAN[ TOCENTRIC CONIC
C3 9.817 VHL 3,133
LNCH AZt4TH LN_H TIME
90.00 4 49 36
90.00 21 2 29
10(] ,0(3 6 ! 9 46
JO0.O0 22 15 0
110.00 7 47 36
110,(30 23 3 39
OISTAN(£ 371.860
LOL 92.26 VL 77.560 GAL 2.88 A2'L 89.48 _A J61.31 SNA !27.07 ECC .16549 IN( .5237 vl ]0,279
LOP 253.57 VP 37.4!2 GAP -4.59 A2'P g0.50 TAL 165.22 TAP 326.53 RCA 106.04 APO 148.10 VZ 34.894
GP 25.41 7AL 61,9974P 43.35 ET$ 332.63 ZA_ 148.37 ETE 43.38 ZAC 118.56 ETC 148.24 CLP -36.38
OLA 15.91RAL 26.58 RAO 6567.4 VI[L 4!.433 PTH J.99 VHP 4.389 0PA 35.73 RAP 24.49 ECC 1.1616
L-_ TIME IN! LAT |NJ LONG |NJ RT AS,C _NJ AZ_4TH IN! TIN[ PO CST TIN IN! 2 LAT IN! 2 LONG
2576._ -26.40 6_.78 24!.7] 400.64 5 32 33 1977.O -24.66 57.54
4183.70 -.49 471.07 _37.6_ 61.69 22 J2 J3 3583.7 -4.27 164.43
2_86.L_ -27.45 44.15 741.49 102.33 6 37 52 16_6.2 -25.47 35.90
3949.72 .43 133.33 237.40 60.14 23 L_ 50 3349.7 -3.53 146,82
L_11,37 -30.|8 22.46 240.67 106.87 8 21 8 J411.4 -27.58 14.24
3797.32 2.85 J40._9 235,60 55._PZ 24 6 57 3197,3 -1,64 134.09
ORBIT OETERNINATION ACCURAC_
ST 925.1SR 652.2 55 I_44,9
CRT .9896 CRS .9921 CST .9995
LSA 1680.5 NSA 80.3 SSA 17.8
ELI 1|29.3 £L2 77.0 _LF 35.09
O]FFER_ENTZAL CORRECTIONS
TO£ -,4126 TRA -.9378 TC3 1.1223 BAU .2310
_E -.3172 RRA -.5204 R(3 1.3557 rAu ,09_54
rOE 1.4819 FRA 3,2380 FC3-8.2583 B,_o 8406
_0E .5L_4 _RA 1,07Z5 _C3 1.7599 FSP -L_7!
NI0-O3URSIE EXECUTION ACCURACY
`%T _O_0.0 _ 1427.4 `%3 733.3
RRT .9521 RRF -.9'956 RTF -.9531
`%6 2506._ R_3 -.19_r5 RI3 -.9769
•%1 _.479.9 `%2 362.4 THA 34.25
732
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-691
LAUNCH CATE DEC _4 1968
HEL[(XENTRIC CONIC
RL 147.14 LAL .00
RP 108.64 LAP -,02
RC 66.131 GL -,68
PLAMETC_ENTRIC CONIC
C] 9.4J? VHL 3,068
LNCH AZMTH L/_H TIE
90.00 5 40 ?0
9(3.00 2O 24 29
I[30.00 7 7 6
100.00 21 40 24
110.OO B ?7 38
ll0.O0 _ }6 21
FLIGHT TIE 142.DO ARRIVAL OATE MAY 15 1969
LOL 9?.?6 VL 27.597 GAL
LOP 256.74 VP }7.429 GAP
GP 31.27 ZAL 62.23 ZAP
0ISTANCE 378.365
2.79 ATL 9fl.08 PEA 164.49 5#4A 127.32 ECC .16?87 IN(: .0785 Vl 30.279
-4.09 AZP 89.93 TAL 165.42 TAP 329.9I RCA 106.59 APO 148.06 VZ 34.883
48.88 ET$ 331.07 ZAE I44.71 ErE 51.74 7AC 115,03 ETC 146,13 CLP -39.7fi
OLA 10.84 RAL 78.18 RAO 6567.3 VEL 11.437 PTH 1.98 VHP 4.357 0PA 40.3? RAP ?0.96 ECC t.1549
L-I TIE INJ LAT INJ LONG INJ RT AS(_ INJ AZlWTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG
2393.23 -23.46 33.13 741.03 106.3Z 6 2_ 13 I793.2 -21.00 45.32
4350.90 4.89 I80,42 g38.14 62.07 21 37 0 3730.9 1.12 173.77
7113.40 -74.37 3E.74 ?40.72 107.87 7 42 19 1513.4 -?1.70 24.46
4103.97 5.72 161.95 ?37.68 60.61 22 48 50 3506.0 1.76 155,40
1861.38 -Z6.77 12.14 239.76 112.10 B 58 40 1261.4 -23.33 4.47
3930.73 7.90 147.32 ?_.35 56.63 23 41 52 3330.8 3.45 141.05
DIFFERENTIAL CORRECTIONS
TD£ -.3339 TRA -.8_10 TO3 |.1091BAU .2676
ROE -.Z966 _RA -.6846 RC3 1.8142 FAU .09489
FOE 1.1404 FRA 3.3708 FC3-8.7278 6S4= 8951
BOE .4466 BRA 1.1260 Be3 2.1264 FSP -2352
LAUNCH OATE DEC 24 1968
H[LIOCENTRIC CONIC
RL 147.14 LAL .OO
RP 108.67 LAP -.2|
RE 68.274 GL -8.82
PLANETOCENTRIC CONIC
C3 9.371 VHt. 3.O61
LNO_ A5'NTH LI_H TZI4E
gO.O0 6 50 33
90.00 19 34 }9
1(30.00 B 13 2"_
100.00 2O 54 33
110.00 9 24
110.00 21 59 25
OIrFERENTIAL COR_IECTIONS
TOE -.3185 TRA -.9181 TC3 .7166 BAU .2833
ROE -.2684 RRA -,9764 RE3 2.J445 FAU .08193
FOE .7854 FRA 3.5306 FC3-7.5692 BS,P 7957
ODE .4165 BRA 1.3402 BC3 2.2611 FSP -I934
MI0-COURSIE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
S_T 1934.4 SGR IBOfl.2 SG3 744.7 ST B05.8 SR 678.6 SS 1081.9
RRT .9523 RRF -.9979 RTF -.9517 CRT .9972 CR$ .992S CST .99_3
5G_ 2642.4 RZ3 -.1609 R13 -.9849 LSA 1508.3 MSA 70.1 SSA IB.P
•_I _610.9 SG2 &07.2 THA 42.84 £LI 1052.7 EL2 39.1 ALF 40.09
FLI_AT TIE 144.00 ARRIVAL OATE NAY 17 |969
OJ$TAN(:E _4.855
LC_. 92.26 Vl. 27.650 GAL 2.71 A?L gO.98 PEA 167.66 S,wA ]27.54 £C( .160r:w3 IN( .9750 VI 30.279
LOP 259.91 VP 37.443 GAP -3.62 AZP 89.05 TAL |65.58 TAP 333.24 RCA 107.06 APO 14B.02 V? 34.873
GP 38.99 7AL 62.90 ZAP 55.46 ET5 329.40 Z_E 138.84 ET£ 60.03 ZAC 110.09 ETC 144.03 CLP -43.! 5
OLA 3.10 RAL 30.74 RA0 6567.3 V1EL Jl.435 PTH 1.98 VHP 4.495 OPA 46.97 RAP J5.36 ECC 1.1542
L-I TII4E INJ LAT INJ LONG INJ RT AS_ ]NJ AA"NTH INJ T|ME PO (ST TIM INJ 2 LAT [NJ 2 LONG
2145.3_ -17.83 57.15 241.62 112.57 7 26 20 1545.4 -14.64 29.92
4597.05 12.48 |94.51 240.77 64.58 20 51 16 3997.0 8.93 187.63
1878.34 -18.64 J7.15 241._6 113._ 8 44 40 1278.3 -15.27 9.98
4539.30 13.27 I75.I6 240.37 62.97 22 6 52 3139.5 9.54 168.36
J654.3_ -20.79 359.04 240.15 117.76 9 52 30 1054.4 -16.91 352.06
4136.06 15.36 158.54 Z39.17 59.08 23 8 24 3536.1 11.15 151.97
NI0-COUR,_WE EXECUTION ACCURACY ORBIT 0£TERt4INATION ACCURACY
_T 1873.4 SGR Z)07.8 SG3 709.5 ST 788.7 SR 745.2 SS 960.9
RRT ,9310 RRF -.9992 RIT -.9295 CRT .9926 CRS .9946 CST .975?
_972.4 R_3 -.I48! RJ3 -.988| LS4 1443.0 NSA 135.9 SSA 9.5
5(,1 2923.0 5G2 539.7 THA 51.36 ELI 1083.1 £L_ 65.8 4LF 43.36
LAUNCH DATE OE( Z4 1968 FLIGHT TIME 146.00 ARRIVAL 0ATE M4Y 19 1969
HELIOCENTRIC CONIC
RL 147.14 LAL .DO
RP 108.70 LAP -,40
RC 70.456 GL -21.71
PLAN[TOCENTRIC CONIC
C3 10.4_fl VHL _._34
LNCH AZHTH LNCH TIHE
90.00 8 39
90.OO 1_ IB 46
IO0.O0 9 56 l
100.00 19 44 35
110.00 IO 54 6
110.00 Zl ? 59
OISTANCE 391.303
LOt, 9_._6 VL 27.658 G_L 2.65 AZL 92.48 HCA 170.87 S,WA I27.73 ECC .15863 INC 2.4805 Vl 30.279
LOP 263.09 VP 37.455 GAP -3.15 AZP 87.55 TAL I65.7_ TAP 336.54 RCA 107.47 APO 147.99 V_ 34._62
GP 49.50 ZAL 65,04 Z_P 63.34 ETS 327.87 ZAE J79.82 ETE 67.35 ZAC 103._6 ETC 142.?0 CLP -46.31
CL_ -9.13 RAL 34.83 RA_ 6567.4 VEL 11,482 PTH 2.00 VHP 4.988 OPA 55.53 RAP 5.58 ECC 1.1721
L-I TIE INJ LAT INJ LONG INJ RT AS(: INJ 42_4TH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG
1784.O5 -7.33 15.87 746.00 117.43 9 B 5_ 1184.0 -5.60 9.13
5001.95 27.77 219.73 248.65 72.70 I9 42 8 440_.0 70.19 _IA.OO
1536.O1 -8.18 357.13 245.54 118._5 10 ZJ 37 936.0 -4.?7 350.52
47?5.2? 23.68 199.05 248.33 71.21 21 3 20 4125._ ?0.90 191.36
1354.12 -I0.40 341.9_ 244,_ I22.75 II 16 40 754.1 -6.01 335,64
4479.88 26.10 179.40 247.52 67.I0 22 17 38 3879.9 ?2.77 171.83
NI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
,_,T 1621.4 SCAR ?904.9 SG3 584.0 ST 582.1 ,_q 7_7.5 SS 7?9.5
RRT .9324 RRF -.9997 RTF -.9312 CRT ._592 CRS .9959 CST ._099
5(,0 3326.8 R23 -.O_69 RI3 -.9959 LSA 1147.O MSA 290.8 SSA 3.3
S_I 3286.? 5(.,2 517,9 THA 61.74 ELI _O0.1 £L2 240.7 ALF 52.33
OIFF£RENTIAL CORRECTIONS
TOE -._O43 TRA -.fl465 TC3 .6748 BAU ._4
RCE -.O553 RRA-I.3359 RC3 ?.532! FAU .07OO5
FOE .O431 FRA 3.1337 FC3-5.7988 BSP 10356
_CE .2117 BRA 1.5815 BC3 2.66'05 FSP -1793
LAt._CH CATE C£C Z4 1_8
HELIOCENTRIC CONIC
RL 147.14 LAL ,00
RP 10_.73 LAP -.58
RC 77.672 GL -41.09
PLANE TOCENTRIC CONIC
C3 16.537 VHL 4.067
LNCH AZMTH LNCH TIE
90.00 12 54 34
90.OO :4 57 3
IDO.OO 13 36 7
IOO.OO 16 58 11
110.OO 13 45 ?9
110.00 19 5 I9
CIFFER_NTIAL CORRECTIONS
TOE -.1794 TRA -,8694 TC3 .3317 $AU .4IB?
_E .3749 RRA-2,0067 RC3 1,8624 FAU .04167
rOE -.470_ FRA ?.4346 FC3-2.18|3 8SP 1_52
ODE .4156 8R4 ?.1869 Be3 1.9917 FSP o1173
FLIGHT TIE 148.00 AREIVAL CATE MAY 21 1969
DISTANCE _7.721
L(3_ 92.26 VL 27.682 GAL 2.60 AT"L 95.55 PEA 173.97 SMA 127._0 £(C ,15697 INC 5.5464 Vl 30,279
LOP 266.25 VP 37.464 GAP -2.71 A5'P 84.48 TAL J65.81 TAP 339.7_ RC4 I07._2 APO 147.97 V2 34._53
GP 63.50 ZAL 70.71 ZAP 72.49 ETS 326.35 ZA£ J16,66 ETE 7?.27 ?AC 94.39 ETC 140.67 CLP -47.61
0L4 -27.46 RAL 41.57 RAO 6567.7 V1EL 11.744 PIN 2.07 VHP 6.44J OPA 65.61 RAP 345.33 ECC J._T_
L-I TIE INJ LAT INJ LONG INJ RT AS_ |NJ AZNTH INJ TIE PC. CST TIM ]NJ ? LAT INJ 2 LONG
1047.55 15.60 333.87 265.O1 113.94 13 12 1 447.6 18.70 3?6.57
648.37 ?4.69 308.19 _68._5 104.33 15 7 51 48.4 ?6.4? _99.95
913.26 12.53 3LP'_.50 263.49 117.36 13 51 2O 313.3 16.10 315.53
5545.93 28.01 258.19 269.19 100,90 IB 30 37 4945.9 29,73 ?49.60
883._fl 7.41 317.73 260.44 123.47 14 O 13 2_3.9 11.76 310.83
514P.09 33.P9 228.93 270.13 94.75 21] 31 7 4548.1 34.1P _19.69
NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT I429.0 SGR 3567.2 .%3 371.9 ST 485._ SR 1093.1 SS 744.0
RRT .9168 RRF" -._ RTF o.gIBO CRT .4953 CRS .9999 CST .4825
3842.8 IR_3 -.0494 R13 -.9987 LSA 1345.8 MSA 415.3 SSA I.I
S_J 3805.4 S_2 535,1 THA 69.41 EL1 1123.4 ELg 410.I ALF 75.65
733
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69)
LAUNCH CAT? DC( 24 i968 FLIGHT TII,_ 150.00 ARRIVAL CATE HAY 23 1969
H[LI(XENTR[C CONIC
RL ]47,14 LJL ,0_ LOt. _,_6 VL
RP J08,76 LAP -.77 LOP 769.4_ VP
RE 74.919 GL -62.27 GP BJ,4I 7AL
PLANE TCCENTR 1C CCINZC
C3 66.651 VHL B.164 CLA -47.73 RAL
LNEH AZMTH LNCH TIME L-| TIM[ INJ LAT
49,fl? 10 ?8 32 1927.?6 18.06
130.18 18 32 42 5742.29 18.08
49,82 lO 28 32 19?7.26 18.06
130.J8 |8 32 42 5742,29 |8.08
49.82 I0 ?8 3? |927o26 18.06
130.18 18 32 42 5742.29 18,08
0IFFERENTIAL CCRR'ECTION$
TOE -.0487 TRA-J._(_84 TC3 .06_9 BAU .2486
R_£ 1.4474 _A-3.4718 RC3 ,2709 FAU .00761
roe -.5331 rRA J.5925 F(3 -.0989 BSP 13545
B0g J.4482 BRA _.9617 B(3 .2790 FSP -481
CISTANC£ 404.056
27.703 GAL ?,58 AZL 105.13 _4 177,06 SNA 128.04 [CC .15566 INC15,1297 Vl 30.279
37.470 GAP -2,29 AZP 74.89 TkL I65,79 TAP 342.85 RCA I08,|I APO 147,97 VZ 34.844
80.60 ZAP 82.06 ETS 312.78 ZAE 97.48 IT? 6I°79 ZA( 83.95 ETC I28.03 CLP -Z_.33
50.29 RA0 6569.3 VEL |3.711PTH ?.5| VHP 11.963 0PA 72.47 RAP 292.44 ECC ?.0969
INJ LONG INJ RT A,_ INJ AZMTH |NJ T|ME PO (ST TIN ZNJ 2 LAT |NJ ? LONG
44.83 303.03 134.97 II 0 39 1327.3 73,61 39.08
267.53 303.04 I34.96 20 8 24 5142.3 ?3.63 261.78
44.83 303.03 134.97 IJ 0 39 I327.3 73.6I 39,08
?67.53 303.04 134.96 20 8 ?4 5142.3 ?3.63 _61,78
44.83 303.03 134.97 11 0 39 I327.3 73.61 39.08
267.53 303.04 134.96 213 8 24 5142.3 ?3.63 261.78
NI0-r.._URSE EXECUTION ACCURACY CReIT DETERNINATION 4CCURACV
SGT 19¢34.4 _ 3788.0 ,S_3 147,8 ST 598.3 SR 1487.6 SS 644,Z
RRT .9965 _ -.9984 RTF -.97|0 CRT .6904 CRS .9942 CST .7642
,S_ 4280.9 R23 -.007§ RJ3 -.9999 LSA 1677.1MSA 416.1 SSA .6
SGJ 4249.4 _ 318.7 THA 62.83 ELI 1548.6 EL? 415.8 ALF 73.24
LAUNCH 0ATE 0£C ?4 1968 FLIGHT TINE: 152.00 ARRIVAL OAT? MAY ?5 1969
HELIC(ENTR|C CONIC 0ISTANCE 4J1.333
RL 147.14 LAL .00 LOL 92.26 VL 27.720 GAL 2.39 AZL 19.35 PiCA 181.00 ,_A I28.15 ECC .15375 INC70,6460 Vl 30.279
RP 108.78 LAP -.95 LOP 272.59 vp 37.473 GAP -1.63 A?P 160.63 TAL 166.67 TAP 347.67 RCA 108.45 APO 147.86 V? 34,835
RC 77.194 GL 51.03 GP -59.38 ZAL 87.1_1 ?AP BS.L_ ETS 17_.72 Z_E 60.24 ETE 63.88 ?AC 1OO.29 ETC 9,23 CLP 86.59
PLAI,_TOCENTRIC CONIC
C31129.624 V_. _3.610 DLA 47.3_ RAL 3_.0J RA0 6573.0 VEL 35._ PTH 3._2 VHP 40.182 0PA -48.9I RAP 148,10 ECC19.5908
LNCH A_t4TH LN_H T[14E L-! TIl4[ TNJ I.AT INJ _ |NJ RT AS(, INJ AZNTH INJ TIME PO CST TIN INJ ? LAT INJ ? LONG
50.06 17 39 9 4944.39 .57 2"29.78 248.54 42.46 19 I 33 4344.4 -5,33 224.79
129.94 I 43 24 3475.9_5 .38 115,O0 248.52 42.46 2 43 20 2876.0 -3.32 110.00
50.06 17 39 9 4944.39 .57 _"_¢J.78 248.54 42,46 19 1 33 4344.4 -5.33 ??4,79
129.94 I 4_ 24 3473.9_ .58 |15.00 _4_;S2 4_.46 2 k_ _0 L-'-'-'-'-'-'-'-'-'>876.0 -5.32 IJ0.00
50.06 17 39 9 4944.39 ,57 _"29,78 _48.54 42.46 19 I 33 4344.4 -3.33 ??4.79
129.94 I 45 24 3475'96 .58 JJS.00 _48.52 42.46 2 43 20 2876.0 -5.32 110.O0
OIFFERENTIAL CORRECTIONS NI0-COJRSIE [_ECUTION ACCURACY ORBIT DETERNII_L4TION ACCURACY
TOE-6.49_3 TRA 2.61_1 T(_ -,177_ 8J"J 4.3_09 .%T 1548.0 _ 3618.1 5_3 67.9 ST 11E4.6 5R 3161.6 SS 2369.6
R0-18.3422 RRA .4644 RC3 -.261_ FAU-.07536 RRT .9074 t_F -.9997 R7F -,9176 CRT .9862 CRS I.O000 CST ,9875
FOE 4.0024 rRA -.1720 FC3 .0578 8_ 8494 _ _93_,3 _ -,0372 R13 -.9993 LSA 4104.? NSA 176.6 SSA .5
80219.6463 _RA E.6560 8C3 ._8 F_P -I§5 ,5(,1 _88.5 S(;2 605.4 THA 68.23 ELI 3351.I EL2 175.4 ALF 70.6i
LAUNCH DATE OEC ?4 1968 FLIGHT TIME 154.00 ARRIVAL D4TE NAY 27 _969
HELIC_ENTRIC CONIC
RL 147.14 LAL ._
RP 108,81 LAP -J.13
RC 79.493 GL 64.17
PLAN_TO_ENTRIC CONIC
C3 89.110 VHL 9,440
LN_ A_MTH LN_H TIME
31.71 16 2? 4
148,29 ? 13 36
31,71 16 Z? 4
148.29 ? 13 36
31.71 I6 ?? 4
148.29 ? 13
0IFFER_NTIAL CCRR_CTIONS
TOE-3.S604 TRA .I076 T(3 .0_3 _AU ,JSI3
ROE 6.1738 _RA -,8_0 RC3 -.1?38 FAU .00_01
FOE 3.644? FRA -.3819 rC3 -.0778 85P 14163
e0£ 7.1269 8RA ,8409 eC3 .1270 FSP -656
DISTANCE 417.148
LOL 92.26 VL 27.733 G_L 2,48 AlL 7Z.14 PICA
LOP 275,75 VP 37,478 GAP -1,36 AZP I07,82 TAL
GP -79,48 74L 82.16 ZAP 83.89 ET$ 53.26 ?AE
GLA 62.43 RAL 331.88 RAO 6569.7 VEL 14.507 PTH ?.63 VHP 9.619 0PA -fl8.49 RAP 8|.18 £CC Z.4665
L-I TIME INJ LAT INJ LONG |NJ RT AS( INJ A_,ITH |NJ TIME PO C$T TIN INJ ? LAT INJ ? LONG
4748.56 -17.85 233.61 232.22 29.09 17 41 I2 4148.6 -24.79 ?29.75
3055,08 -17.84 93.36 232.20 ?9.09 3 4 31 2455.1 -24,78 89.50
4748._6 -I7.85 233.61 ?32.22 ?9.09 17 41 12 4148.6 -24.79 ??9.75
3055.08 -I7,84 93.3_ 232.20 29.09 3 4 31 2455.1 -24.78 89.50
4748.56 -17.85 233.61 212.L_ 29.09 17 41 17 4148.6 -24.79 2?9.75
3055.08 -17.84 93._6 232.20 29.09 3 4 31 2455.I -24.78 89.50
MI0-COURS4E E_ECUTION ACCURACY ORBIT OETERt4IN_TION ACCURACY
S_T 2166.3 SG_ 3910.7 SG3 196.4 ST 2161.4 SR 3761.6 SS 184?,5
RRT -.9756 _ .9981 R1T -,9869 CRT -.9977 CRS -.9998 (ST .9988
S_ 4470.6 1_3 .0084 RI3 .9999 LSA 47II,7 _SA 127,0 554 .9




178.75 £CC .15337 INC17.8577 Vl 30,279
349.77 RCA 108,58 4PO 147.92 V2 34.877
307.77 ZAC 111.66 £TC 241.69 CLP -54.33
LAUNCH 0ATE DEC ?4 19_8 FLIGHT TIN? 156.O0 ARRIVAL _ATE _AY 29 1969
HELIOCENTRIC CONIC 01STANCE 423.446
RL 147.14 LAL .00 LO,. 9"Z.26 VL 27.744 GAL 2.49 AZL 78.92 f4CA
RP 108,83 LAP -1,30 LOP 278.92 VP 37.4?9 GAP -.96 AZP 101,(30 TAL
RC 81.813 GL 57.92 GP -64.73 ?AL 78.J3 ZAP 8_._ ET$ L>'Z.21 ZA£
PLANJ_TC_ENTRIC CONIC
C3 39,311 VHL 6.286 0LA 6(3,09 RAL 344.79 RA0 6_._ VI[L 1_.684 PTH
LN_J-I A_NTH LN_H TIN? L-_ TI_ INJ LAT
34.50 I7 _ ?5 4539.88 -28.67
145,50 2 58 15 2870,67 -28.66
34.50 17 20 25 4539,88 -28.67
145.50 ? 58 15 _820.67 -28.66
34.50 17 20 25 4539.88 -28.67
145.50 ? 58 15 2870.67 -28.66
0IFFERENTIAL CCRRECTICNS
TOE -,1102 TRA -,3081 TC3 -.0354 8AU .3564
_£ 4.5139 RRA -.0138 RE3 -.6738 FAU ,04322
FOE 5.6997 FRA .0735 rC3 -,9469 8SP 13083




128.32 £CC .15279 INCI1.0779 Vl 30.779
352.75 RCA I08.77 APO 147.93 v? 34.8?0
279,71 ZAC 116.08 ETC 209.04 CLP -7|.87
2._O vHP 5.672 DPA -49.76 RAP 59,53 £CC 1.6502
INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIN INJ ? LAT INJ ? LONG
L_4.10 _36.47 34.63 18 36 5 3939.9 -35,14 218.97
87.19 236.46 34.6_ 3 46 6 ??70.7 -35.13 82.06
L_4.I0 236.47 34.63 18 36 3 3939,9 -35,|4 218.97
87.19 _36.46 34,62 3 46 6 LP'Z70,7 -35,I3 87.06
224.10 _36.47 34.63 18 36 5 _939.9 -35.14 218.97
87.I9 2_.46 34.62 3 46 6 2270.7 -35.13 82.06
NI0-COURS[ EXECUTION ACCURACY CRB|T DETERMINATION ACCURACY
S_T 574.0 ._R 4200.9 S_3 460.7 5T 198.6 5R 4114.6 SS 2546.?
RRT -.1499 _ .9993 RTF -.1780 CRT -.5094 CRS-I.O000 CST .§176
SGB 4239.9 R2_ .0257 RI3 .9993 LSA 4839.7 NSA 170.? SSA 1.7
S(,I 4_1.8 S_2 567.4 THA 91 .?0 ELI 4115.8 EL? 169.1 ALF 9J .4O
734
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)
=
I
LAUNCH OAT[ CEC 14 1968 FLIGHT TIN[ 158._ ARRIVAL OAT[ NAY 31 I_69
HELIOCENTRIC CONIC
RL 147.14 LAL .00
RP 108,85 LAP -1.47
RC 64.153 GL 5Z.71
PLAN[TOCENTR[C CONIC
C3 26.943 VHL 5,191
LNCH AZNTH LN(H T[I_
38.27 18 2 53
141.73 3 21
38.27 18 2 5]
141,73 3 Z! Z
38.27 18 E 53
141.73 3 21 Z
DISTANCE 429.763
LC_. 92.?_ VL 27.752 GAL Z.51 AZL 81.43 HCA 189.93 SNA 128.38 £CC .15240 INC 8.5659 Vl 30.279
LOP 282,D8 VP 37,479 GAP -,56 AZP 98,44 TAL J65.83 TAP 355.76 RCA J08.8J APO 147.94 V2 34,813
GP -54.09 7AL 75.48 ZkP 83.63 ETS 12.57 ZkE 1Z5.14 ETE 271.31 ZAC 117.56 ETC 198.07 CLP -79.09
CLA 56.95 RAL 352.97 RAO 6568.1 VEL 12.179 PTH 2.19 VHP 4.339 0PA -42.18 RAP 48.36 £CC 1.4434
L-I TIME ]NJ LAT INJ LONG INJ RT AS_ INJ ATNTH |NJ T|t4E PO CST TIM [NJ 2 LAT INJ 2 LONG
4424.67 -32.72 215.74 2_B.27 40.40 19 16 38 3824.7 -38.64 209.53
2793.34 -32.71 85.61 2_8.26 40.40 4 7 35 2193.3 -38.63 77.39
4424.67 -52.72 215.74 2_.27 40.40 19 16 38 _24.7 -38.64 209.53
2793.34 -32.71 85.6J 23_1.26 40.40 4 7 35 2J93.3 -38.63 77.39
4424.67 -32.72 215.74 238.27 40.40 19 16 38 3824.7 -38.64 209.53
2793.34 -32.71 83.61 238.26 40.40 4 7 35 2193.5 -38.63 77.39
MIO-COUR_. [XECUTION ACCURACY CRBIT 0[TERNINAT|CN ACCURAC_
SGT 781.5 SGR 3855.8 SG3 750,7 ST 554.7 58 5638.1 SS 3051.6
RRT .6359 RRF .999"_ RTF ,6149 CRT .9455 CR5-].O000 (ST -.9424
,T_ _112.6 _3 .0445 R13 .9985 LSA 4777.3 HSA 182.9 SSA 2.4
S_I _66.5 SG2 5_.5 THA 82.46 ELI 3675.8 EL2 178.8 ALF 81.78
DIFFERENTIAL CORRI[CTIONS
toe .4822 TRA -.257_ TC3 -.2287 BAU ._52
RC)£ 3.29_2 RRA .2776 RC3-1,0446 FAU .08017
FOE 7.3633 FRA .7453 FC3-2.5759 BSP 12153
_E 3.3274 BR_ .5784 BE3 1.0695 FSP -2457
LAUNCH 0ATE DEC 24 1_ FLIGHT TI14£ 160.00 ARRIVAL DATE JU_ 2 1969
HELIOCENTRIC CONIC
RL 147.14 LAL .00
RP 108.87 LAP -1.64
RC 86.508 GL 48.79
PLANETCX:ENTRIC CONIC
C3 21.671 Vl_ 4,6§5
LNO4 A_,tTH LN(H TIME
41._ 18 32 37
138.45 3 32 _I
41.55 18 32 37
138.45 3 32 34
41.35 18 32 37
1_8.43 3 32 34
0ISTANCE 436.070
LOL 92.26 VL 27.757 GAL 2.53 AZL 62.74 H(.A 193.09 S,NA 128.42 £CC .15221 INC 7.2556 VJ 30.279
LOP 285.24 VP 57.477 GAP -.17 AZP 97.07 TAL 165.65 TAP 558.74 RCA 108.87 APO 147.96 V2 34.807
GP -46.02 ZAL 73.59 2AP 86.75 £TS 6._5 Z/Q[ 155.09 ETE 265.85 ZAC 117.213 ETC 190.60 CLP -85.28
OLA 54.27 RAL 358,14 RAO 6567.9 VIEL 11.9_O PTH 2.13 VHp 3.720 DPA -36.29
L-I T|NE INJ LAT INJ LONG |NJ RT A._ |NJ A2NTH INJ T|HE PO C$T TIN
4352.35 -34.J8 1_09._3 25_.9"_ 44.90 19 45 I0 3752.4
2758.92 -34.|7 81._10 Z_k_._O 44.89 4 18 53 2158.9
4352.35 -34.18 L_]9.23 2_8.92 44.90 19 45 10 3752.4
2758._'Z -34.17 8|._0 238._0 44.89 4 18 _ 2158.9
4352.35 -34.18 20_.23 23_,9_ 44.90 19 45 10 375_.4
_7_.9E -34.17 81.50 2_.90 44.89 4 18 33 215_.9
OlFFER1ENTIAL CORRECTIONS
TOE oBO9_ TRA -.|_0 TC3 -.4916 B_J ._07
ROE 2.5467 _RA .39"_ RC3-1.2185 FAU .1J164
E0[ 8.4273 FRA 1.47102 rC5-4,4_O1B_ ° 11136
802 Z.6723 i_'A .4L_,4 BC3 1,3J39 F,_P -3287
RAP 40.81ECC 1.3566








ST 1OO2.3 SR 3J44.5 SS 3347.0
CRT .983! CRS -.9999 CST -.9812
LSA 4696.8 MSA 186.1 SSA 3.0
_LJ 5295,7 _L2 J75,0 ALF 72.53
NIO-CCUR.q( EXECUTION ACCURACY'
,%T 1151.2 _ 3434.7 563 1001.8
RRT .8482 _ .9991 RTF .8357
.T_ 3_22.5 823 .0700 R13 .9969
,S(,1 3574,8 S_2 585.9 THA 73.6_1
LAUNCH DATE DEC 24 J968 FLIGHT TIN£ 16_,O0 ARRIVAL DATE JUN 4 1969
HELIOCENTRIC CONIC
RL 147.14 LAL .00 L_L 9_.26 VL
RP 108.89 LAP -1,80 LOP 288.4| VP
RE 88.877 GL 45°78 GP -39.69 ZAL
PLANE TO_ENTRIC CONIC
C3 18.887 VHL 4.346
LNEH A_NTH LN_H T[14[
44,23 18 54 57
135.77 3 39 4
44.23 18 54 57
135.77 3 39 4
44.23 f8 54 57
135.77 3 39 4
DIFFER1ENTIAL CORRECTIONS
TOE 1.0585 TRA -.0603 TC3 -.79_4 BAU .3759
ROE 2.0401 RRA .4334 RC3-1.2576 FAU .13530
FOE 8.9788 FRA 2.1403 FC3-6._D21B,_P 10331
8OE 2.2983 _RA .4376 BC3 1.4886 FSP -3912
DIST4NCE 442.361
27.760 GAL 2.57 AZL 83,55 H(_ 196._5 ._A 128,44 [CC .15223 INC 6.4480 VJ 30.279
37.474 GAP .22 4ZP 96.19 TAL 165.43 TAP 1.67 RCA 108.88 APO 147.99 V2 34.80_
72,13 ZAP 90.90 ETS 1.62 ZA£ 15_.76 ETE _55,67 ZAC J15.79 ETC 185.0_ CLP -91.17
CLA 52.J2 RAL 1.76 RAG 6567.8 VEL 11.844 PTH 2.10 VHP 3.39_ CPA -31.7§ RAP 34.97 ECC 1.31D8
L-I T[14_ /NJ LAT JNJ LONG INJ RT A.S_ INJ A_4TH rNJ T|I._ P_ C$T T|N _NJ 2 LAT [NJ 2 LONG
4302.09 -34.61 ,304.22 239.29 48.25 20 6 39 3702.1 -39.70 196.88
2743.6(3 -34.60 60.32 239.28 48.24 4 24 47 2143.6 -39.69 7Z.98
4_02.09 -34.61 204.22 239.29 48.25 20 6 33 3702.1 -39,70 196._
2743,60 °34.60 80.32 239°28 48.24 4 24 47 2143.6 -39.69 72.98
4_02.09 -34.61 _O4.22 239.29 48.25 L_ 6 39 3702.1 -39.70 196.88
2743.60 -34._3 B0.32 239.28 48.24 4 24 47 2143.6 -39.69 72.98
NIO-COUR,_. [_CUTION ACCURACY OR_T 0ETERNINAT_ON ACCURACY
5GT 1563.2 St,,R _048.7 St.,3 1191.9 ST 1396.3 SR 27D4._ SS 3492.9
RRT .9_11RK_ .998_ RTF .9115 CRT .9914 CRS -.9999 CST -.9897
5(,0 3426.1R_5 .JL305 RJ3 .9940 LS_ 4629.0 _54 186.6 SSA 3.4
561 3581.9 5G2 548,7 THA 63,98 ELI 3039.1 EL2 162.7 ALF 62.81
LAUNCH DATE 0£C 24 1968 FLIGHT TIE 164.00 ARRIVAL DATE JUN 6 1969
H_LZC(ENTRIC CONIC
RL 147.14 LAL .00
RP 108.90 LAP °1._6
RC 91.236 GL 43.37
PLANE TOCENTRI C CONZC
C3 17,_21 VHL 4.150
LNCH A2"NTH LNCH TIME
46.42 19 12 48
133._8 3 43 J6
46.42 19 JZ 48
133.58 3 43 16
46.42 19 12 48
133.38 3 43 16
0;STANCE 448.634
LGL 92.26 VL 27.761 GAL 2.62 A;q.. 84.10 HCA 199.41 SHA 128.44 ECC .15245 INC 5,8977 Vl _.279
LOP 291.57 VP 37.470 GAP .60 AZP 95.56 TAL J65.16 TAP 4,56 RCA 108.86 APO 148.02 V2 34.797
GP -34.58 74L 70.90 ZAP 95.65 £TS _58.14 ZA£ 142.52 £T£ 246.66 7AC 113.84 £TC 1_0.80 CLP -96.84
0LA 50._ RAL 4.52 RAO 6567.7 V_L 11.775 PTH 2.08 VHP 3.213 0PA -_8.19 RAP _0.14 ECC 1.2834
L-I T|NE INJ LAT |NJ LONG INJ RT AS.C |NJ A2_4TH _NJ TIHE P_ C$T TIN INJ 2 LAT INJ Z LONG
4264.79 -34.60 200.31 259.70 50.78 ,_ 25 53 3664.8 -39.40 19_.71
2737.81 -34.59 79.70 259.69 50.77 4 28 53 2J37.8 -39.39 72.10
4264.79 -34.60 L_O.3I 239.70 _0.78 L_ 23 53 3664.8 -39.40 192.71
2737,81 -34.59 79.70 239.69 50.77 4 28 53 2137,8 -39.39 72.10
4264.79 -34.60 _O.31 239.70 50.78 _ 23 53 3664.8 -39.40 1o2.71
2737,81 -34.59 79.7'0 239.69 50.77 4 28 53 2137.8 °39.39 72,10
CRB|T D£TERNINATION ACCURACY
ST 1750.2 SR 2319.6 SS 3528,9
CRT .9948 CRS -.9999 CST -,9930
LSA 4567.5 MSA 185.7 SSA 4,1
ELI 2_0_.3 _L2 142.9 ALF 53.0_
OIFFER_NTIAL CORRECTIONS
T0E 1,2672 TR_ .0526 TC3-1.1239 BAU ._19
ROE 1.6674 RRA .4341RC3o1.Z"_3 FAU .15196
FOE 9.1160 FRA 2.686_ FC3-7.6391 8SP 9953
BO£ 2.0943 _A .4373 8C3 1.659(3 FSP -4367
NIO-COURSE EXECUTION ACCURACY
SGT 1986.0 _ 26._5.0 S_5 1517.5
RRT .9526 RRF .9985 RTF .9445
566 3339.7 R23 .1287 R13 .990?
561 3303.4 SG2 491.0 THA 53.91
735
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69
LAUNCH CATE 0EC 24 1968 FLIGHT TIME 166.00 ARRIVAL CATE JUN 8 J969
_ELI(XENTRIC CONIC 0ISTANEE 454.8_
RL 147.14 LAL .00 LEE 92.26 VL 27.760 GAL 2.69 ATL 84.50 HCA Z02.57 5_tA J28.4] ECC .15287 INC 5.4967 Vl }0.279
RP 108.92 LAP -2,11 LOP 294.73 VP 37.465 GAP .98 AZP 95.08 TAL 164,84 TAP 7.40 RCA |O8.RO 4PO 148.O6 V2 34.793
RE 93.644 GL 41.37 GP -30.36 74L 69.79 ZAP J00.58 ETS ]55.50 7AE 144.67 ETE 2]7.28 ZAC llj.72 ETC 177.59 CLP-JD2.E9
PLANE TC(ENTRIC CONIC
C3 16.15? VHL 4.019 OLA 48.95 RAL 6.81 RAO 6567.6 VEL 11.728 PTH 2.07 VHP 3.124 0P4 -25.33 RAP 26.05 ECC 1.2658
LN_ AZMTH LI_H TIME L-I TIME IN| LAT IN| LONG IN| RT AS(. IN| AZMTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
48.24 19 27 51 4235.95 -34.39 197.19 240.24 52.73 L_O 38 27 56]6.0 -38.96 189.42
131.76 ] 46 27 2737.2] -]4._1 79.44 240.23 52.72 4 32 5 2137.2 -]8.95 71.67
48.24 19 27 51 4235.95 -]4.]9 I97.|9 240.24 52.73 20 38 27 3636.0 -]8.96 189.42
131.76 3 #6 27 2737.23 -34.38 79.44 240.23 52.72 4 32 5 2137.2 -38.95 71.67
48.24 19 27 51 4235.95 -34.39 197.19 240.24 52.73 20 38 27 3636.0 -_8.96 189.42
13J.76 ] 46 27 2737.23 -34._8 79.44 240,_3 52.72 4 32 5 2137.2 -_8.95 71.67
DIFFERENTIAL _CTICN5 MI0-CXSUR,_[ EXI_EUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE 1.4485 TRA .17OO TC3-J.45_"_ _U .3_ _T 2403.4 _ 2352,A _3 I]_6,4 ST 21368.3 ,_ |990.8 SS 3493.1
RC_ 1._g33 RRA ,41_ R(3-|,1)35 _AU .1617] RRT ._2 RRF" ._73 RTF ._o09 CRT .9966 CR$ -.9998 CST -.9946
FOE 8.9658 FRA ].1085 FC3-8._=88 8,%° 9957 SC_ 336_.1 _3 .1471 R13 .9866 LSA 4517.6 MSA 184.4 SSA 4.7
BOC 2.OO29 _RA o44_ 5C3 | .8478 FSP -4648 _| 3336.3 _ 423.8 THA 44.37 ELI 2868.3 EL2 118.9 ALF 4].90
LAUNOA OATE OEC 24 1968 FLIGHT TIME |68.00 ARRIVAL DATE JUN I0 1969
HELIC(ENTRIC COLIC
RL 147.14 LAL .00 LOL 92.ZG VL
RP 108.93 LAP -2.25 LOP 297.89 VP
RE, 96.038 GL _.65 GP -26,81ZAL
PL_NET_{NTRI( C(_NIC
C3 15.442 VPIL 3.9_ DLA 47.7_ RAL
LN(J4 A_TH LNCH TINE L-I TIN[
49.79 19 4I 8 42_Z.91
130.21 } 49 13 2739.91
49,79 19 4| B 42|Z.9|
I]0.21 3 49 13 Z739.9|
49.79 19 4| 8 4_,_|
150.21 3 49 13 27_9.9|
DIFFE_N/IAL COql_CTlO_l,
TOE 1.6082 TRA ._g_ T(_-1,7870 BAU .4246
ROE 1.1617 RRA .3885 RC3-|,0180 FAU .16346
r0E 8.6174 FRA 3.4|_4 FC3-9.2767 BSP 1D_4
802 1.9839 E_A .4853 _(3 2.0366 FSP -47fl4
0ISTANCE 461.123
_.756 &AL 2.76 AZI. 84.81HO_
37.459 &AP 1.35 AZP 94.6_TAL
68.74 ZAP 105.55 ETS 353.51 Z/E
11.697 PTH
205.73 ,_44 128.4| ECC .15347 INC 5.1897 VI 30.279
164.47 TAP 10.19 RCA 108.70 APO 148.11 V2 34.789
145.4B ETE 228.|9 74C 109.61ET( 175.15 CLP-107.48
2.06 _HP 3.094 OPA -22.97 RAP 22.55 ECC 1.25418.8_ RA.O 6567.6 VEL
IN| LAT IN| _ IN| RT A_wC IN| A_,ITH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG
-_I.08 194.6_ 240.93 54.26 213 51 21 3612,9 -38.48 186.77
-_4.0_ 79.42 _40.9"_ 54.25 4 34 53 2139.9 -38.46 71.55
-34.08 19,1.65 _40.93 54.26 ZO 51 21 _612.9 -38.48 186.77
-34.06 79.42 _40.9"Z 54.25 4 34 53 2139.9 -38.46 71.55
o_M,OB I94.6_ _40.93 54.26 20 51 2; 3_|2.9 -38.48 J86.77
-_4.0_ 79.4_ 240.92 54._5 4 34 53 2139.9 -_8.46 7J.55
NIO-CCUR_ E_ECUTICN ACCURACY ORBIT DETERNINATION ACCURACY
_T L:_O3.! _ _054.0 .T_3 |408.9 ST 2352.8 SR 1712.8 $S _411.O
f_7 .9766 _ .9959 RTF .970! CRT .9977 CRS -.9996 CST -.e955
3476,7 R_3 .152| RI3 .9843 LSA 4480.0 M5A 185,2 554 5.3
_4;1 3458.2 SG2 358.6 THA 36.02 ELI 2_8.7 EL2 93.8 ALF 36.03
LAUNCH O_TE 0EC 24 1968 FLIGHT Till{ |70.00 ARRIVAL CATE JUN IZ 1969
PELIO(ENTRIC CONIC
RL 147.14 LAL .00 L_L 92.26 VL
RP 108.94 L4P -2.39 LOP 30i.05 VP
RC 98.456 GL 38.14 GP -23.79 ZAL
PL4N[T_£NTRIC CONIC
C3 14.970 VHL 3,869
LNCH ATMTH LN(H TIME
51.13 19 53 11
128.87 3 51 55
_|.13 19 53 II
128.87 3 51 55
51.13 19 53 |I
128.87 3 51 35
DIFFERENTIAL COR_CTIONS
TOE J,7475 TRA .4131 TC3-2.0996 BAU .4565
ROE .9856 RRA .3564 RE3 -.8919 FAU .|6472
FOE 8.1366 FRA 3.6163 FC3-9.5262 8SP 10828
BEE 2.0063 _A .5456 8C3 2.2812 FSP -4745
OISTAN(E 467.559
27.751 GAL 2.85 AZL 85.05 HCA 208.89 SNA 128.37 ECE .15426 INC 4.9458 Vl _0.279
37.453 GAP i.72 AZP 94.33 TAL I64.05 TAP 12.94 RE4 108.57 APO !48.17 V2 34.787
67.71 ZAP |10.39 ETS 352.01 7AE 145.29 ETE 2!9.96 ZAC 107.67 ETC 175.52 (LP-112.38
DL_ 46.73 RAL |0.67 RA0 6567.6 V_EL |J.677 PTH 2.05 VHP 3.106 OPA -20.97 RAP |9.58 £CC 1.2464
L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT I_J 2 LONG
4194.23 -33.71 192.55 241.77 5_.48 21 5 5 3594.2 -37.97 184.60
2744.65 -33.70 79.58 241.76 55.47 4 37 39 2144,7 -57.96 71.63
4194.23 -33.71 192.55 241,77 55.48 21 3 5 3594.2 -37.97 184,60
2744.65 -33.70 79.58 241.76 55.47 4 57 59 2144.7 -37.96 71.63
4194.23 -33,7| |_._ 241.77 55.48 2] 3 5 3594.2 -37.97 184.60
2744.6_ -_3.70 79.58 241.76 55,47 4 37 39 2144.7 -37.96 71 .63
MI0-CC_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
_T 3183.2 SGR 1788.7 ,f,(;3 1394.7 ST 2602.l SR 1477.9 SS 3295.2
RRT .g_|0 R_" ._36 RTF .9756 CRT .9985 CRS -.9994 CST -.9960
SG8 _5|.3 1_3 .J4]0 R|3 .9833 LSA 4447,5 MSA |81.7 554 6.0
.T_| 3638.7 S¢,_ }03.8 THA 29.09 ELl 2991.6 EL2 69.5 ALF 29.58
LAUNCH DATE DEC Z4 19_8 FLIGHT TIME 172.00 ARRIVAL _ATE JUN 14 1969
HELIOCENTRIC CONIC
RL 147.14 LAL .00
RP 108.94 LAP -2.52
RC 100.837 GL 36.77
PL_NETOCENTRIC CONIC
C3 14.668 VHL 3.85(_ OLA 45.B_ RAL
LNCH AZMTH LNEH TIME L-I TIME INJ LAT
52.30 20 4 28 4178.82 -33.33
127.70 3 _4 _9 27_0.98 -33.3|
52.30 20 4 L_ 4178.82 -33.33
127.70 3 54 39 2750.98 o33.3!
52.}o 20 4 28 41_r8,82 -33.33
]27,70 3 54 39 2750._ -33.31
DIFFERENTIAL CORRECTIONS
TOE 1.8709 TRA .5_4 TC3-2._48 8AU .4909
ROE .8465 RRA .3243 RE3 -.7611FAU .15992
F_E 7.5974 FRA 3.743| FC3-9.4392 BSP 11509
80E 2.0534 BRA .6286 BC3 2._33 F,SP -4621
01STAN(E 473.535
LCL 92.26 VL 27.744 GAL 2.95 AZL 85.25 14EA Z12.05 5NA 128.32 ECC .15524 IN( A.7464 Vl ]0.279
LOP 304,21 VP 37.446 GAP 2.08 AlP 94,03 TAL 163,58 TAP 15.63 RC_ !08.40 APO 148.24 V_ 34.785
_P -21.E| ZAL 6_.6_ ZAP JIS.0_ _T$ 3_O.89 ZA[ |44.40 ETE 2|2.92 ZAC !05.97 ETC 171 .94 CLP-1J6.98
|2.42 RAO 6567.6 VEL li.664 PTH 2.05 VHP 5.J52 DPA -19.24 RAP 17.10 ECC 1.2414
IN| _ IN| RT A_ IN| A2_4TH IN| TIME P_ CST TIM IN| 2 LAT IN| Z LONG
190.78 242,77 56,48 21 14 7 3578.8 -37.46 182.79
79.6(5 242.76 56.47 4 40 ](] 2151.0 -37,45 71.87
|gO,TB 242.77 36.48 2I 14 7 3578.8 -37.46 182,79
79.86 242,76 56,47 4 40 30 2151.0 -37.45 71.87
|90.78 242.77 56.48 21 14 7 3578,8 -37.46 182.79
79.86 242.76 56,47 4 40 _0 2J51.0 -57.45 7|.87
NI0-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
.%T 3_36,6 SGR 1558.4 SG3 |355.4 ST 2820.8 _ 1283.6 SS 3165.0
RRT .9_24 RRF .9902 RTT .9790 CRT .9992 CRS -.9990 CST -.9963
5(_ 3864.7 R23 .l_6 RI3 .983_ LSA 4426.0 HSA 180,8 SSA 6.7
SGI 3835.5 _2 2_.8 THA 23.53 ELI }098.7 EL2 47.5 ALF 24.46
736
JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 4. 1968-691
LAUNCH CATE CEC Z4 ]968
HEL]OC[NTR|C CONIC
RL ]47.]4 LAL .DO
RP 20_.95 LAP -Z.64
RC 103,240 GL 35.50
PLANE TOCENTRIC CONIC
C3 14.496 VHL 3.807
LNEH ATHTH LNCH T[I_
53.36 _ 15 |4
J26.64 3 57 3_
53.36 _ 15 14
]_6.64 3 57 32
53.36 20 15 14




FLZGHT TIM_ 174.00 ARRIVAL CATE JUN 16 1969
CISTANC£ 479,71]
Z7.735 G_L 3.07 AZL 85.42 HEA 215.2l _A 1Z8.26 ECC .X5639 IN£ 4.5793 Vl 30.279
37.438 GAP 2.45 AZP 93.74 TAL 163.07 TAP ]8,28 RCA ID8.20 4PO 148.32 V2 34.7_4
65.63 ZAP 119.39 ETS )50.06 7A£ 143.09 ETE Z07.09 ZAC |D4.55 £TC 170.92 CLP-121.26
CL4 45.06 RAL








TOE 1.9767 TRA .6636 TC3-2.6415 BAU .5_7|
ROE .7]47 R_A .2917 Re) -.6]_5 FAU .15]|5
FOE 7.0206 FRA 3.789_ FC)-9.1463 BSP 12_08
BOE 2.1088 BRA .7249 Be] 2.7196 FSP -44§5
14.13 RAD 6567.6 VEL 11.657 PTH 2,05 VHP 3.224 0PA -11.70 RAP 15.08 ECC 1.2386
INJ LONG |NJ RT A._ INJ A_4TH |NJ T|I,_ PO CST TIN |NJ 2 LAT |NJ 2 LONG
189.28 243.91 57.30 21 24 40 1566,0 -36.96 181.27
_].24 243.9(3 57.29 4 43 31 2158.5 -36.95 72.23
189,28 243.91 57.30 21 24 40 3566.0 -36.96 181.27
_].24 243.g(] 57.29 4 43 31 2158.5 -36.95 72.23
189.28 243.91 57.30 21 24 40 3566.0 o36:96 181.27
80.24 243.90 57.29 4 43 31 2158.5 -36,95 72.23
MI0-COURSE EXECUTION ACCURACY ORBIT 0£TERMINAT|ON ACCURACY
5GT _59,9 SGR 13_.3 SG] 1296,9 ST 3005,3 SR 1121.3 SS 3019.9
RRT .98|5 RRF ._5| RTF .9814 CRT .9997 CRS -.9983 CST -,9965
S_ 4091.9 R_3 .0936 RI3 .9816 LSA 4401.9 HSA 179.2 SSA 7.4
_l 4084.6 SG2 245.6 THA 19.13 ELI 3207.6 EL2 27,7 ALF 20.46
LAUNCH OATE 0EC 24 1968 FLIGHT TII4E 176.00 ARRIVAL CATE JUN 18 1969
HELIOCENTRIC CONIC DISTANCE 485.868
RL 147.14 LAL .O0 LCL _.26 VL 27.725 GAL 3.19 AZL 85.56 HCA 218.37 SNA 12_,19 £CC .15773 INC 4,4365 Vl 30.279
RP |0_.95 LAP -2.73 LOP 3J0.54 VP ]7.431 GAP 2.81 AZP 9].48 TAL 162.32 TAP _].88 RCA 107.97 APO 148.41 V2 ]4.783
RC 105.643 GL 34.3| GP -17.O7 ZAL 64.56 ZAP 123.48 ETS 349.46 ZAE JaJ.56 £TE 202.37 ZAC 103,43 ETC 170.17 CLP-125.24
PLANETOCENTRIC CONIC
C3 14.431 VHt. 3.799 OLA 44.]4 RAL 15.82 RAO 6567.6 _EL 11.654 PTH 2.05 VHP 3.317 OPA -16.31 RAP J3.48 £C( 1.2175
LNCH AZNTH LNCH TJI_ L-! T[NE IN| LAT IN| LONG _NJ RT AS_ XNJ AZNTH IN| TINC PO (ST TIN IN| 2 LAT JNJ 2 LONe
54.)3 _ 25 39 4155.37 °32.49 187.9_ 243.18 37.98 21 34 55 3555,4 -36.45 179.96
J25.67 4 O _ 2767.J8 -32,48 80.71 243,17 57.97 4 46 43 2167.2 -36.44 72.69
54.33 20 25 _J 4155.37 -52.49 187.98 245.18 57.98 21 34 55 ]555.4 -36.45 179.96
J25.67 4 0 36 2767.18 °]2.48 80,71 245.17 57.97 4 46 43 2167.2 -36.44 72.69
54.33 ZO 25 _9 4155.]7 -]2.49 187.9_ 245.18 57.98 21 34 55 3555.4 -]6.45 179.96
125.67 4 0 _ 2767.18 -32.48 80.71 245.J7 57.97 4 46 43 2j67.2 -36.44 72.69
OIFFER1ENTIAL CC_R1ECTIONS NID-_I,JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 2.0680 TRA .7902 TC]-2.87J 5 BAU .5612 SGT 4155.2 _ 1188.1 SG3 1227.8 5T 3159.6 SR 987.9 55 2869.8
ROE .6457 RRA .ZEI! RC] -.5260 FAU .14495 RRT .9779 RRF .9777 RTF .98Y] CRT .9999 CRS -.997] CST -.9966
FOE 6.4448 FRA ].7872 FC3-8.6957 _.SP 13|40 _ 4321.7 R_3 .063! R13 .984I LSA 4]77.6 MSA 177.8 SSA 8.1
BOE _.1665 BRA .832'E BE3 2.9J93 FSP -4250 SGI 4315.1 SG2 239.3 THA 15.67 ELI 3310,4 EL2 11 .8 ALF 17.36
L_UNCH OATE C[C 24 1968 FLIGHT TINE 178.00 ARRIVAL 0ATE JUN 20 1969
HELIOCENTRIC CONIC
RL |47.14 LAL .00
RP 10_.95 LAP -2.86
RE 108.O45 GL 33.17
PLAN_TOCENTRIC CONIC
C3 14.456 VHL 3.t}02
LNCH AZMTH LNACH T|I4_
55.22 ZO 35 55
I24,7_ 4 3 48
55.22 2O 35 55
124.78 4 3 48
55.22 2O 35 55





_7.713 GAL 3,33 AZL 85.69 HCA 221.53 5_A 128.11ECC .15925 INC 4,3123 Vl 30.279
37.422 GAP 3.16 AZP 93.23 TAL 161.92 TAP 23.44 RCA 107,71 APO 148.51 v2 34.783
63.45 ZAP 127.28 £TS 349.01 ?AE 139,94 IT[ 198.58 ZA( 102.61 [TC 169.62 CLP-128.93
CLA 43.69 RAL








TOE 2.147_ TRA .9|95 TC]-3.0642 BAU .5978
RC£ .5757 RRA .2331 RC3 -.424| FAU .1336_
FOE 5.8946 FRA 3.7526 FC3-8.|256 8SP J394!
BC£ 2.2236 8RA .9486 8C3 3.09]4 FSP -4OI2
LAUNCH OAT[ 0EC Z4 l_
17.51 RA0 6567.6 VEL 11.655 PTH 2.05 VHP 3.428 _PA -15.03 RAP 12.26 £CC ]._379
H[L[C_ENTRIC CONIC
RL 147.J4 LAL ,00
RP 108.94 LAP -_.95
RE 110.446 GL 32.07
PLANETOE[NTRIC CON|C
C3 14.362 VHL 3.816
LNCH A2"HTH LNCH T|ME
56.07 2O 46 5
123.93 4 7 II
56.07 2O 46 5
I23.93 4 7 II
56.07 2O 46 5
123.91 4 7 I|
IN| LONG IN| RT ASC IN| A2_MTH IN| TIM| PO (ST TIN IN| 2 LAT IN| 2 LONG
186.83 246.58 58.55 21 45 2 3546.4 -35.95 178.83
81.27 246.57 58.54 4 50 5 2176.9 -35.94 73.25
186.85 246.58 58.35 21 45 2 3546.4 -3fl.95 178.83
81.27 246.57 58.54 4 50 5 2176.9 -35.94 71.25
186,85 246,58 38,53 21 45 2 3546,4 -35.95 178.83
81.27 246.57 58.54 4 30 5 2176.9 -33.94 73.25
N[0-COURSIE EXIECUTION ACCURACY , ORBIT OETERM|NAT[ON ACCURACY
SGT 4424.6 SGR 1045.4 SG3 1153.5 ST 3288.0 SR 879.8 SS 2721.5
RRT .9709 RRF" .9672 RTF .9841 CRT .9999 CRS °.9958 CST -.9966
S_ 4346.4 _3 .0370 R|3 .9847 LSA 4354.4 HSA 176.6 SSA 8.8
S6J 45]9.9 S¢_ 244.2 THA 12.96 ELl )403.7 EL2 11.8 ALF |4.98
FLIGHT TINE 1_,00 _RRIVAL CATE JUN 22 1969
0IST*NCE 498,1L_
LOL _.26 VL 27.701 G_L 3.49 AZL 85.8(] HC_ 224.69 SNA 128.03 ECC .16096
LOP 3|6.86 VP ]7.414 GAP 3.32 AZP 9"Z.99 TAL 161.28 T*P 25.96 RCA |07.42
GP -13.9_ ZAL 62.31 Z_P 130.81ETS 348.69 ZkE 1_.34 ETE 195.54 ZAC 102.08
OLA 43.08 RAL J9.2| RA0 6567.6 VEL 11,660 PTH 2,03 VHP 3.533 OPA -13.83
L-_ T|NE |NJ LAT JNJ _ INJ RT AS( [NJ A2'MTH INJ TIN[ PO CST TIM
4|_.97 -3|.59 185.83 _4B.JO 59.04 21 55 4 3539.0
2787.61 -31.58 81.90 248.J0 59.02 4 53 39 2|87.6
4138.97 -3|.59 183.83 248.10 59.04 21 55 4 3339.0
2787.61 -31.58 81.90 248.10 59.02 4 33 39 2187.6
41_8.97 -31.59 185.85 248,J0 59.04 2| 55 4 3539.0
2787.61 -31.58 8|._0 248.10 59.02 4 53 39 2187.6
OIFFERENTIAL CCRI_CTION5
T0E 2.2163 TRA 1.0_19 TC3-3.2234 BAU .6309
ROE ,52O8 RRA .2081RC3 -.3150 FAU ,11617
FOE 5.3764 FRA 3.6939 FC]-7.50|0 _SP 14722
80£ 2.2767 BRA 1.072] BC3 3.2408 FSP -]768
NIO-C, Ot,_SE EglE_UTION ACCURACY
SGT 4669.2 _ 927.2 SG] 1077.9
RRT ,9599 RRF .9531RTF .9849
SGe 4760.4 R'23 ,0171 R13 .9851
_l 4753.6 SG2 255.2 THA 10.82
IN_ 4.2O27 vt 30.279
APO 148.63 V2 34.784
ETC 169.24 CLP-J]2.34
RAP |J.40 ECC 1.2197








ST 3391.2 5R 792.4 SS _375.8
CRT .9995 CRS -.9916 CST -.9966
LSA 4328.0 NSA 175.8 SSA 9.4
ELI 3482.5 EL2 _4,9 ALF |3,15
717
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4 1968-69
L_UNCH DATE 0EC ?4 196_ FLIGHT TIMC 1_?.00 ARRIVAL GATE JUN ?4 ]969
HELIOC[NTRIC CONIC
RL |47.14 LAL .00 LOL 97.76 VL
RP ]08.94 LAP -3.04 LOP 320,03 VP
RC ]12,_44 GL 31.00 GP -J?,73 74L
PLANE TOC[NTRIC CONIC
C3 |4.745 VHL 3,_40
LNCH ATNTH LNCH T_t4E_
56._8 20 56 14
123.12 4 10 4?
56.88 20 56 14
173.17 4 10 4?
56.88 20 56 14
I73.17 4 IO 4?
CIFFERIENTIAL CORR[CTIONS
TCE 2.77_9 TRA |.lgI0 TC3-3,3408 BAU ._5
R'[3C .4789 R_A .|864 RC3 -,7560 FAU ,11616
rOE 4.9070 rRa 3.6340 rc3-6.8204 BSP 15387
BOE ?.3286 8RA 1.2055 9C3 3.3506 FSP -350?
0ISTANCE 504.219
77.6H7 GAL 3.66 4?L 85._J KA ?27.85 SMA 127.93 E(C ,16785 INC 4.1046 vJ 30.779
37.405 GAP 3.88 AZP 92.76 TAL J60,$9 TAP ?8.44 RCA 107.10 APO I48.76 V2 34.786
61.13 ZAP 134.09 ETS 348.46 ?AE J36.80 ETE 193.10 7AC 10J,87 ETC 168.97 CLP-135,50
CLA 42.50 RAL ?0.95 RAG 6567.6 VEL 11.667 PTH ?,05 VHP 3.692 0PA -|?.70 RAP 10.86 ECC 1.1427
L-J TIl't_ INJ LAT JNJ LONG JNJ RT A_ IN] AA'MTH IN] TD4[ PO CST TIN IN] 2 LAT IN] ? LONG
4137,77 -31.11 184.97 249.74 59.45 22 5 7 3537.8 -34,9! 176.98
2799.35 -31.10 B2.60 249.73 59.44 4 57 22 7199.4 -34.90 74,62
4137.77 -31,1] I84.97 ?49.74 59.45 22 5 7 3332.8 -34.91 176.98
?799.35 -31.10 8_.60 ?49.73 59.44 4 57 22 7199.4 -34.90 74.62
4132.77 -31.11 184.97 249.74 59,45 22 5 7 3532.8 -34,9| 176.98
2799.35 -31.10 82.60 249.73 59.44 4 57 22 2199.4 -34.90 74.62
NIO-COUR._E [X[CUTION ACCURACY ORBIT OETERMINATION ACCURACY
SGT 4894.4 S(_ 831.6 5G3 10(34.4 ST 3477.2 SR 7?3.5 SS 2440.0
RRT .9443 RRF .9347 RTF .9854 CRT .9985 CRS -.9907 CST -.9965
4_4.5 i_3 .0043 R13 .9834 LSA 4_W33.3 MSA 175,5 SSA 10.1
SGI 4957.l SG2 270.2 THA 9.14 ELI 3551.5 EL2 38.4 ALF 11.74
LAUNCH 0ATE 0EC 24 196_ FLIGHT TIN? I84,00 ARRIVAL DATE JUN ?6 1969
HELIOCENTRIC CONIC
RL 147,14 LAL .00
RP 108.93 LAP -3.17
RE 115.239 GL 29.95
PLANETOC_NTRZC CONJC
C3 15,OO1 VHL 3,873
LNCH AZMTH LN_H TIIAE
57e66 71 6
122.34 4 14 19
57.66 ?I 6 26
127.34 4 14 19
57.66 21 6
122.34 4 14 19
01STANCE 510,294
LCL 92,26 VL 27.672 GAL 3,84 AZL 85.96 PICA
LOP 323.19 VP 37.396 GAP 4,24 AZP 92.53 TAL
GP -11.65 ZAL 59.91 ZAP 117,12 ETS 348.29 Zl_E
231.01 SMA 127.83 ECC .16494 INC 4.0159 VI 30.279
159.88 TAP 30.88 RCA 106.74 APO 148,91 V? 34.789
135.34 ETE 191.12 lAG IOI.SJ ETC 168.80 CLP-138.43
0LA 41.94 RAL 22,66 RA0 6567.6 VEL 11.678 PTH 2.05 VHP 3,843 0PA -11,62 RAP 10.60
L-I TIME |NJ LAY |NJ _ ZNJ RT AS( IN] A.TNTH IN] TIVI_ PO C$T T|M IN] ? LAT
4177,65 -30.61 184.18 251.49 59.80 22 15 14 3527.6 -34.37
2812.19 -)0,60 83.39 251.48 59.79 5 I 11 2212.? -34.36
4127.69 -)0.61 184.18 251.49 59.80 22 15 14 3527.6 -34.37
2812,19 -10,60 83.39 251,48 59.79 fl I 11 2212.2 -34.36
4127.65 -10.61 184.18 25|.42 59.B0 E2 15 14 _527.6 -34.37
2812,19 -)0.60 83.39 251,48 59.79 5 I I| 7212.2 -34.36
OIrrERENTIAL CORRECTIONS NI0-O3URS£ EXECUTION ACCURACY
TOE ?.32_ TRA 1.3313 T(3-_.4342 BAU .689_ _;T )095.4 _ 7_3.5 S(,3 932.6
ROE .4463 gRA .1667 RC3 -.1914 FAU .10702 RRT ,_V239 RRF .9117 RTF .9857
FOE 4.4671 FRA 3.5534 FC3-6.1763 BSP 16089 _ 5150.8 R23 -.0049 RJ3 .9837










ST 3537.4 SR 667.7 55 2304.6
CRT .9969 CRS -.9H70 CST -.9965
LSA 4270.8 NSA 175.3 SSA 10.7
ELI 3599.5 EL2 51.5 ALF 10.66
LAUNCH O_T[ C[C 24 196H FLIGHT TIME |86.00 ARRIVAL CArE JUN 28 1969
HEL |C"_CENTRIC CONIC Cl STANCE 516.349
RL 147.14 LAL .O0 LOL 92.26 VL ?7,656 GAL 4.04 4?L 86.07 H('A _34.1_=:_ A 127.72 [CC
RP l_ .32 LAP -3.19 LC_° 326.36 VP 37:387_GAP 4.60 AZP 92.31 TAL IS9.12 TAP 3_.29 RCA
RE 117.630 GL ?_.91CP -10.70 ?AL 58.66 ?AP i39.93 £TS 348.15 ZAE 134.00 £T£ 1_9.5! 7AC
.16724 INC 3.9347 V] 30.?79
106.36 APO 149.0_ V? 34.792
102.fi3 ETC 168.69 CLP-141.15
PLANE T(_ENTR[C CONIC
C3 15.332 VHL 3.916 CLA 41.40 RAL 24.40 RAC 6567,6 VEL 11.693 PTH ?.06 VHP 4.003 OPA -10.58 RAP 10.59 £CC 1.2523
LNCH AZMTH LNCH TII,,_ L-I T|M_ ZNJ LAT |NJ LONG [NJ RT AS_ INJ A?14TH ]NJ TIN_ _ CST TIM ]NJ Z LATINJ 2 LONG
5P.44 ?l 16 47 4123.45 -30.09 183.47 253.33 60.10 22 25 26 3523.5 -33._2 175.53
171.56 4 17 59 2826.17 -10.08 84.26 253.32 60,09 5 5 5 2226.2 -33.80 76.33
5_.44 21 16 42 4123.45 -_0,09 18_.47 253.33 60.10 22 25 26 3523,5 -33.82 175.53
12].56 4 t7 59 2876.17 -10.08 84,26 253.32 60.09 5 5 5 2226.2 -33,80 76.33
58.44 21 16 42 4123.45 -_0.09 183,47 753,33 60.10 22 25 26 3523.5 -33.82 175.53
121,56 4 17 59 _H26.17 -30.08 84.26 253.32 60.09 3 5 5 2226.2 -33.80 76,33
CIFFERENTIAL CORRI_CTIONS MI0-(.OUR_E EXECUTION ACCURACY ORBIT DETE_IAINATION ACCURACY
TC6 2.3733 TRA 1.4770 TC3-3.4954 8AU .7170 .T_T 5277.8 S6R 691.5 SG3 864.5 ST 3579.7 SR 623.8 SS 2175.6
RCE .4721 RRA .1496 RE3 -.1373 FAU .09_28 RRT .89_7 _ ._43 RTF .9859 CRT .9945 CRS -.9873 CST -.9964
FOE 4.0674 FRA 3.4693 FC3-5.5495 8SP 16736 _ 5322.9 1_3 -.01061R|3 .9859 LSA 4231.5 MSA 175,6 SSA 11.2
BO£ 2.4106 BRA 1 ,4845 BC3 3.4981 FSP -3045 ,_;1 5314.4 S_,2 301 .1 THA 6.74 ELl 3633.0 £L? 64.2 4LF 9.84
LAUNCH CAT? GEE 24 1_8 FLIGHT TIME IBS.00 ARRIVAL CAT£ JUN 30 1969
H_LIO_ENTRIC CONIC
RL ]47.14 LAL .00 LOL _2.76 VL
RP 108,91 LAP -3.75 L_ 329._3 VP
mE ]20.015 GL 77.8_ GP -9._6 ZAL
PLANE T(_ENTRIC CONIC
C_ ]_.739 VHL 3.'_E_7 CLA 40.87 RAL
LNCH AZMTH LNCH TI_ L-I TIHE
59,20 21 27 5 41L_.06
120.80 4 21 39 2841.37
59.20 21 27 5 4120,06
I_L'J.80 4 21 39 2841.37
59.?0 21 27 5 4120.06
120.80 4 21 39 2841.37
01rFER_NTIAL CORRECTIONS
TDE 2.4117 TRA 1.6295 TC3-3.5255 BAU .7471
RCE .4049 RRA .1351 RC3 -.09_6 FAU .0899_
FOE 3.7076 FRA 3,3878 FC3-4.9464 BSP J7328
86C 2.4449 8RA 1.6351BC3 3,5267 FSP -7810
01STANCE 322.381
27.639 GAL 4.26 A;_L 86.14 H(A
37._78 GAP 4.97 AZP 92.09 TAL
57.38 ZAP 142,55 £TS 348.04 Z_E
237.35 S_A 127,60 ECC .16974 INC 3.8598 vJ )_1.279
158.33 TAP 35.66 RCA 105.94 APO 149.76 v2 34.796
132.76 ETE 186_.20 7AC 102.46 ETC 168.63 CLP-143,69
26.16 RAO 6567.6 VEL 11.710 PTH 2.06 VHP 4.174 CP4 -9.56 RAP 10.8] ECC 1.7590
IN] LAT IN] LCI_ IN] RT A_ INJ A_TH INJ TIME PO CST TIM IN] 2 LAT IN] 2 LONG
-29.54 I82.81 25_.26 60.57 22 35 45 3520.1 -33.24 174.91
-29.53 B5.20 255.25 60.35 5 9 | 7241.4 -33.23 77.31
-29,54 18_.81 255.26 60.37 22 35 45 3520.1 -33.24 174.91
-29.53 85.20 255,_5 60.35 5 9 I 2241.4 -33.23 77.31
-29.54 182.81 255,26 60.37 22 35 45 3570.1 -33.24 174.91
-29.53 85.20 255.25 60.35 5 9 | 2241.4 -33.23 77.31
MI0-CC)URSE EWECUTION ACCURACY ORBIT CETERMINATION ACCURACY
SGT 5444.0 SGR 643.4 _3 61OI.0 ST 3(:,6)6.3 _ 589,8 SS _L'354.5
RRT ._94 RRf .8533 RTF ,986(] CRT .9913 CRS -,9766 CST -.9963
S_e 5481.8 R"23 -.0138 RI3 .9859 LSA 4188.4 MSA 176.6 SSA 11.7
5/.,t 5472.7 5G2 316.2 THA 5.89 ELI 36_3.4 EL2 76._ ALF 9.21
738
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69
L_UNCH 04rE OE( 14 1968 fLiGHT TIME 190,00 ,_RR]V,_L 0,4TE JUL 2 192,9
HELIOCENTRIC CONIC DISTANCE 528.391
RL 147.14 LAL .00 LOL 9_.26 VL 27.621 GAL 4.49 AZL 86.21 HCA 240.49 SNA 127.48 [C( .17246
RP 108.89 LAP -3._O L(_P 332.70 VP 37,369 GAP 5.34 AZP 91.87 TAL 157.51 TAP _.01 RCA 105.50
eC J22.394 GL 26.86 GP -9.13 7AL 56.07 ZAP 144.99 ETS 347,94 ZA£ I31.63 (T[ I87.12 ZAC 103.07
PLANIr TOCENTR IC CON I ("
C3 16.224 VHL 4.028 0LA 40.34 RAL 27.94 RAD 6fl67.7 VEL 11,731 PTH 2.07 VHP 4.354 OPA -8.57
LNCH AZMTPI LNCH T|NE L-! TIN[ XNJ LAT XNJ
59.97 21 37 36 4117.37 -26.97 182.Z|
J20.O3 4 25 18 2857.86 -_.9_ 86.24
59.97 21 37 36 4117.37 -28.97 182.2l
120.03 4 25 18 2857.86 -28._ 86.24
59.97 21 37 36 4117.37 -18.97 182,2!
120.O3 4 25 18 2857.86 -28.96 86.24 257.27 60.58 5 12 56
DIFFERENTIAL CORf_CTIOM5 NI0-COUR_E rXECUTION ACCURACY
TOE 2.4440 TRA 1.7893 TC_b-3.3270 BAU .765j $6T 5595.6 _ _0_,5 S_3 742.1
ROE ..t933 RRA .|;_0 RE3 -.0566 FAU .082|2 RR7 .8373 _ .8_*01 RTT .9860
FOE 3.3840 rRA 3.3091 FC3-4.3821 8SP 17869 $6_ _28.3 RZ3 -.0152 RI3 ,9859
802 2,4754 _A 1,7935 8(3 3,5275 FSP -2G29 SGI 5618,6 SCR 330,5 THA 5,20
IN| RT AS_ IN| AZI4TH |NJ TINE PO CST TIM
257.28 60.59 22 46 |3 3517.4
257,2? 60.58 5 12 56 2757.9
257._8 60.59 _2 46 13 3517.4
257.2? 60.58 5 12 56 2251.9
_57.2_ 60.59 22 46 13 3517.4
IN(. 3.7900 Vl 30.279
APO 149.47 V2 34.800
ETC J68.60 (LP-146.05
R4P !1.22 ECC 1,2670








ST _]8.9 SR 563.7 SS |940.7
(RT .9873 (R$ -.970D CST -.9962
LSA 4141.1NSA 178.2 5SA 12.2
ELl _61.5 EL2 88.5 ALF 8.75
4.AUNCH DATE OrE 24 1968 FLIGHT TIME Jg'Z.O0 ARRIVAL DATE JUL 4 1969
HELIOCENTRIC CCNIC OXST_N_ 5_4o3Tr
RL 14T.|4 LAL ,[30 LOL 9_.76 VL Z7.(d_ GAL 4.74 AZL _.18 HCA 243.66 _ 127.36 CCC .17542 [NC 3.7244 V! _0.279
RP 108.88 LAP -_.34 LOP 335.87 VP 37._1 GAP 5.72 AZP 91.65 TAL 156.66 TAP 40.32 RCA 105.02 APO 149.70 V2 34.805
RC 114,766 GL 75.85 GP -8.49 7AL 34.73 ZAP 147.26 £TS 347.83 741[ 130.60 [TE 186.22 ZAC 103.84 ETC 16B.60 CLP-148._6
PLANETC_._NTRIC CONIC
C3 16.794 _ 4.0o_ DLA _kJ,82 RAL 29.71 R),0 6567,7 _IEL li.755 PTH 2.07 W4P 4.543 OPA -7.59 RAP I|.8I ECC 1.2764
LNCH A2'NTH LNIO_ TINE L-I TIME INJ LAT [NJ _ ZNJ RT ASC ]NJ AZl4TH |NJ TIN[ PO CST T|N INJ 2 LAT |NJ 2 LONG
60.75 21 48 15 4113.29 -18.37 1BI.65 2fl9._1 60.79 22 56 50 3515.3 -32.02 173.83
119._5 4 28 53 ZBTS.T4 -18.55 6_,_? ZSg.$_ 60.T_ _ 16 48 Z'Z_5.T -3_.0_ 7_.55
_,75 21 48 15 4115,L_3 -28.37 181,65 _59.3_ 60.79 Z'Z 56 50 3515,3 -32,02 173,83
119.23 4 _8 53 2875.74 -18.35 ST.3? Z59.37 60.78 5 16 48 2275.? -32.01 79.55
60,75 71 &8 15 4113,_9 -_,37 J8J,_5 E$9,_ _,79 22 56 50 3515,3 -32,02 173.83
119.25 4 28 33 2875.74 -Z8.35 87.37 Z59.37 _0.78 5 16 48 _'275.7 -32.0J 79.55
O_FFERIENT|AL CCIRf_CT|CNS NID-CO,IRSlE E_ECUTI_N ACCURACY ORBIT DETERNXNATXCN ACCURACY
TD[ 2,474! TRA ],95gO TC3-3,4_4_7 8AU ,785| $6T 3735.4 _ 5?9,2 $63 _,0 ST _621,8 _ 544.2 55 1835.7
ROtE .3867 RRA .1133 RE3 -.O274 F_J .074_4 RRT .80_ R_ r ,7865 R1T ,9_59 CRT .9825 CRS -.9626 CST -.9961
FOE 3.0962 FRA 3.2373 FC3-3.8477 8SP 18312 5_ 5764._ RZ3 -.0150 RI3 .9858 L$_ 4092.7 NSA 180.5 55A 12.6
Z.5042 BRA 1.9_22 8C3 3.4968 FSP -2432 $61 5754.4 $62 343.3 THA 4.66 _LI 366| .l EL2 100.3 ALF 8.40
LAUNCH OATE O[C 14 1968 FLIGHT TIME 194.00 ARRIVAL 04TE JUL 6 1969
i_LIOCENrRIc CONIC
RL 147.14 L4L .DO
RP 108.86 LAP -3.37
RC 127.1_8 GL Z4.84
PLANE TOCENTRIC CONIC
¢3 17.454 VHL 4.178
LNO4 AZNTH LN_H TIN[
61.53 21 59 3
J18.47 4 32 19
61.53 21 59 3
118,47 4 32 19
61.53 21 59 3
118,47 4 32 19
O_FFERENT_AL CORRECTIONS
TOE Z.4968 TRA _.|345 TC3-3.4495 BAU ,_O&9
ROE .3837 RRA ,1054 RE3 -.UO§8 FAU .06800
FOE 2.8316 FRA 3.1647 FC3-3.3728 8SP |8783
80_ _.}287 8R_ 2._371 8C_ 3.4_95 FSP -_L_2
01574N(£ 340.338
LOL 92.26 VL 27.553 GAL 5.00 AZL 86.34 H(A 246.82 S_4A 127.23 £CC .17861 INC 3.6622 Vl 30.279
LOP 339.04 VP 37.352 GAP 6.10 AZP 91,44 TAL 155.79 TAP 42.6| RC_ 104.50 APO 149.95 V2 34.511
GP -7.92 ZAL 53,38 ZAP 149.40 ETS 347,71 7AE 129.67 ETE 185.48 ZAC 104.77 ETE t68.61 CLP-150.34
_LA 39._9 RAL 31.51 RA0 6567.7 V[L 11.783 PTH _.08 VHP 4.741 0P4 -6.62 RAP 12.56 ECC 1.2873
L-I TIME INJ LAT INJ LON_ INJ RT ASC INJ AZ_I4TH INJ TIN[ PO CST TIN _NJ 2 LAT |NJ 2 LC_IG
4113.74 -77.73 lSl.ll 261.35 60.97 23 7 37 3513.7 -31.37 173.34
2895.09 -27.72 88.60 261.55 60.95 5 20 34 2295.1 -31.36 _0,82
4113.74 -27.73 181.11 _61.55 60.97 23 7 37 3513,7 -31,37 I73.34
2895.09 -27.72 88.60 _SJ.55 _0.95 3 20 34 2295.1 -3J.36 _0.82
4113.74 -27.73 181.11 261.35 60.97 23 7 37 3513.7 -31.37 173.34
2895.09 -27.72 88.60 261.55 60.95 5 20 34 2295.1 -31.36 80.82
NIO-COUR51[ EX_CUTICI¢ ACCURACY ORS|T DETERMINATION ACCURACY
$67 3860.0 $6R 558.5 $63 637,7 ST 3608,3 SR 529.2 55 1733.8
RRT .77_8 _ .?532 R1T .9857 CRT .9769 CR$ -,9543 CST -.9961
S_ 5886.5 R_3 -.0146 RI3 .9857 LSA 4033.9 MSA 183.4 S54 12,9
_ _875,8 _ 354.8 7HA 4.2_ ELI 3_45.2 EL2 111.9 ALF 8.16
LAUNO_ DATE DEC 24 1968 FLIGHT TINE l_.00 ARriVAL DATE JUL 8 1969
HELIOCENTRIC CONIC
RL 147.14 LAL .OO
RP 108.84 LAP -3.39
RE 129.481GL _3.84
PL4NETO_ENTRI( _ONIC
C3 18.213 _ 4._58
LNCH A_4TH LNCH TIME
62,34 22 tO 1
117.66 4 35 35
62.34 22 10 l
11T.66 4 5_ 35
62.34 12 IO J
117.66 4 35 35
DIFFERENTIAL CORRECT_OI_
TO_ 2.5157 TRA 2.31_Z TC3-3,3798 8AU .8250
ROE ._841 RRA .O995 RC3 .0105 FAU .06183
FOE 2.594I FR4 3.0971 FC3-_.9389 8SP Ig"ZZ0
BOE 2.5449 _RA 2.3213 8E3 3.3798 FSP -2105
0XSTANCE 546.273
LOL 92.26 VL 27.563 GAL 5.19 AZt. 86.40 PICA 149,99 SMA 127.09 ECC .18207 IN(; 3.60_O VI 30,279
LOP 342,E| VP 3.7,_13 G_P 6.49 AZP 91,23 TAL 154,041 TAP 44.88 RCA 103.95 4/"O 150,23 V2 34.818
GP -7.41 ZAL 52.00 ZAP 151.40 ETS _47.57 ZA_ 128.82 ETE 184.86 7AE 105.82 ETC 168.63 CLP-152.30
DLA 3_.76 RAL 33.29 R_O 6567.7 Vl[L 11.815 PTH 2.0g VHP 4.948 OPA -5.67 RAP 13.44 ECC 1.2997
L-! TZNE |NJ t.AT JNJ _ ZNJ RT AS( ZNJ A_TH ZNJ TINE PO CST T|N INJ 2 LAT]NJ 2 LONG
4112.63 -27.07 180.61 263.79 61.12 23 18 34 3512.6 -30.69 172.88
2916.00 -27.05 89.93 _3.78 61.11 5 _4 1l 2316.0 -50.68 82.20
4112.63 -27.07 180.61 263.79 61.12 23 18 34 3512.6 -50.69 172.88
4112.63 -27.07 180.61 _3.79 61.1Z 23 18 34 351Z.6 -50.69 172.88
2916.00 -27,05 89.93 E63.78 61.11 5 24 11 2316.0 -50.68 82.20
NIO-O3UR_[ E_ECUT!ON ACCt_ACY CRBIT 0ET_RN_NATION ACCURACY
$6T 597_,9 S_ 543.4 $63 591.4 ST 3584.7 SR 518.2 SS 1638.8
RRT .7393 _ .72L_ R1T" .9855 CRT .9707 CR5 -.9454 CST -.9960
_,_ 5997.6 R_3 -.0135 R|3 .9855 LSA 3971.1NS_ 187.0 554 13.1
5(11 5986.4 $62 _63.1 THA 3.86 ELl 3619.9 EL2 123.4 ALF 8.00
739
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,
L_UNCH CJT[ CE( 24 Ig6fl fLIGHT TIWE 19_.00
mELIOCENTRIC CONIC CISTAN_E _52.17_
RL 147.14 LAL .(](]LOL 92.26 VL 27._43 GAL 5.59 AZL 86.45 H(A 253.16 ._WA
RP 10M.82 LAP -3.39 LOP 345.38 VP 37.3)5 GAP 6.89 AZP 9J.03 TAL |53.96 TAP
RC |3J._?3 GL 22._4 GP -6.96 ZAL 50.6_ lAP |53.30 ETS 347.40 Z_E IZ_.06 ETE
PL_N[TOCENTRIC CONIC
C} |9.080 VHL 4,368 CLA 38.23 RAL 35.07 RAC 6567.8 EL II.BS2 PTH 2.|0 VHP
LNCH JlMTH LNCH TINE L-I TINE IN| LAT IN| LONG IN| RT ASC IN| A;_4TH IN| TIN[
63.17 12 2| 9 4JlJ.9(_ -26,37 ]_0.12 266.09 61.26 73 79 4J
1|6.83 4 38 _ 2938,57 -26.]6 9J.57 266,08 61.24 5 27 37
63.17 22 ?! 9 4111.90 -26.)7 180.J2 266.09 61.26 23 29 41
116,83 4 3R _q_ 2938.57 -26.]6 9|.37 266.08 61,34 5 27 37
63.17 27 ?! 9 4111.90 -26.37 180.i2 Z66.09 61.26 23 29 41
|16.83 4 38 38 2938.57 -26.]6 9|.37 Z66.0_ 6|.24 5 27 37
CIFFERENTIAL CORR'[CTIONS NIC-COLME EXECUTION ACC_RJCY
TC£ 2.5315 TRA 2.S|45 TC3-3.2895 BAU .839| ._1 6075.7 Sr,,R 5)2.7 S(,3 549.0
RCE .3872 R_A .0955 RC3 .0272 FAU .05610 RRT .7J07 _ ,6944 RTF .9852
FC£ 2.3_O4 rRA 3.0353 FC3'2.54_4 8SP J9_19 _ 6099.0 R_3 -.0IL_O RI3 .91<152
_C£ 2.5610 BRA 2.5163 BC3 3.289'6 FS,P -1959 5G! 6087.6 S(,2 374.0 THA 3.58
LAUNCH {_ATE OEC 24 1968 FLIGMT TIN£ 200.00
H_L IOCENTR IC CONIC
RL 147.|4 LAL .00
RP i08.79 LAP -3,39
RC i34,|53 GL 2i._5
PLANE T(_CNTRIC CONIC
(3 'Z0.066 VHL 4.479
LF_K_H AZMTH LNK_P_ TIN[
6,, .o? 22 32 26
11_.98 4 41 _6
64 .O2 Z2 32 215
lJ5.98 4 4J 2'6
64.02 _ 32 26
115.98 4 4| 26
ARRIVAL C}TE JUL 10 1969
126.96 £CC .18580 INC 3.5460 V| }O.279
47.12 RCa 103.37 aFrO 150.55 v? 34.6_5
J84.33 ZAC IOl.OO £TC 168.6_ CLP-|54.|5
5,|65 CPA -4.71 RAP 14.44 ECC 1.3140








ST 3552.6 .S_ 510.2 5S 1550.O
ERr .9638 CR5 -.9359 CST -,9959
LSA 3904.7 NSA 191 .2 SSa 13,3
ELI 3586.5 EL2 134,7 _LF 7.89
ARRIVAL CATE JUL 12 |969
OIST_N(E 558,056
LOL 9"Z.?6 VL 27.522 GAL 5.9"Z _2'L _6.5| PICA 256.33 .TW,IA IL_6.B2 ECC .16983 IN( 3.4909
LOP 346.56 VP 37.327 GAP 7._W3 A_PP _0,_ T_L J 5).0_ TAP 4_.35 RCA i02.74 APO J50,89
GP -6.56 ZAL 49.23 lAP |55.09 ITS 347.J9 1.4WE l_7.]6 ETE |63.89 IAC |08.27 ETC 168.66
GLA 37.69 RAL 36.64 R_0 6567.8 VEL 11.893 PTH 2.11 VHP 5.39! CPA -3.77 RAP 15.56
L-] TINE IN| LAT IN| _ IN| RT AS(_ JNJ A_NTH IN| TIId_ I_) CST TIM IN| 2 LAT
4111.5l -25.64 179.64 268.44 61._k_ 23 40 58 35|J.5 -29.25
Z962.86 -25.6) 9"Z.g_ 2'68.43 61.37 5 30 49 2362.9 -29.24
4|1|.5I -Z_.64 |79.64 L:_W).44 61.38 23 40 58 35||.fi -29.Z5
2_N52,R6 -25.63 9"Z.9"Z _.43 61.37 5 30 49 2362.9 -29.24
4l|l_I -25.64 I79.64 2'68.44 6J.38 2) 40 58 35JI.5 -29.25
2962._6 -25.63 g_.9_ L_f_.43 61.37 5 30 49 2362.9 -29.24
CIFFERENTIAL COII_CTICNS
TCE 2._474 TRA 2.7239 T(3-3.1756 B_uJ .8519
ROE .39_9 R'RA .09)5 RE3 .0_04 F/_J .05062
FDE 2,1915 rR_ Z,9_EO FC3-2,1840 6SP 19909





_GT 6171.9 _ 525.5 _G3 510.5
.6_6| I_r .671| RTF .9849
6194.3 R;?3 -,0|00 RI3 .9649










ST 35|6.9 S.R 504.6 55 1469._
CRT ,9564 CRS -.976| CST -.9958
LSA 3839.8 MSA .I95.9 5SA J3.4
ELI 3549.9 ELl |45.9 ALF 7.83
L_UNCH D_TE 0£C _4 1968
_ELIOCENTRIC CONIC
RL 147.14 L_L .00
RP |08.77 LAP -3.38
RC 136.47| GL _:_'/.86
PLANE TO(:_NTRIC CONIC
C3 _|.JS_ VHL 4.603
LNCH AZMTH LN(H TIN[
64.90 22 43 56
1i5.10 4 4) 53
64.90 _2 4) 56
115.1_ 4 43 53
64.90 22 43 56
|15.10 4 43 53
FLIGHT TIN[ 207.00 _RRIVAL DATE JUL 14 1969
DISTANCE 563.899
LOt. 97.26 VL ?7.500 GAL 6.27 AlL 66.56 t,_A 259.50 .94A 126.67 £CC .19418 INC 3.437? V| :))0.279
LOP 351.73 VP 37.3|9 GAP 7.73 AlP 90.63 TAL |52.06 TAP 51.56 RCA 102.08 APO |51.27 V_ 34.84!
GP -6.70 ?AL 47.84 ?_P I56.79 £TS 346.93 ?AE 126.73 ETE 183.52 7AC 109.64 ETC 168.67 CLP-157.58
CLA 37.14 R_L 3_.5_ RAO 6567.9 V_L 11.940 PTH 2.|2 VMP 5.629 _PA -2.83 RAP )6.77 ECC |.3497
L-I TIN[ TNJ LAT IN| LCNG IN| RT A_ IN| A_4TH |NJ TIN[ PO CST T|N |NJ ? LAT IN| _ LONG
4Ill,Z7 -24.88 179.16 270.84 61.49 23 52 27 3511.3 -28.48 171.58
2989.08 "_4_6 94.60 270.84 6j.48 5 33 42 2389.1 -28.47 87.02
411|,27 -24.88 179.|6 270.84 61,49 23 52 27 3511.3 -28.48 171,5$
2989.08 -24,86 94.60 270.84 6].48 5 33 42 2389.l -78.47 87.02
41JI.27 -24.88 |79.|6 270.84 6|.49 23 52 27 35|1.3 -28.48 171.58
2989.08 -24.86 94.60 270.84 61.4_ 5 33 42 2_9.1 -78.47 67.02
CIFFERENTIAL CCII_IECTICNS WIO-C_,_ £_CUTION _(CURACY
T06 2.5569 TRA 2.9414 TC)-3.0537 B_U .8649 ,%1 6_55.3 _ 5_;_.| SG3 474.8
ROE .4003 RRA .0931 RC3 ,0350 FAU .04578 RRT ,6650 RRr .6512 R1T .9846
r0£ 2.0169 FR_ 2.9295 FC)-I.8709 BSP Z025) _ 6276.9 R'Z3 -,008_ RI) .9846
Bo£ 2.5881 BRA 2.9429 BC3 3.O939 FSP -1694 S(,I 6_64.9 ._ 387.9 THA 3.|8
LAUNCH DATE DEC 24 1968 FLIGHT TII,_ _04.00 ARRIVAL CATE
I'I[LIOCENTRIC CONIC 01$TANK_E _69.706
RL 147.I4 LAL .00 LOL 9"d.26 VL 27.478 GAL 6.64 AZL 1_6.6_ H_ 262.67 SNA 1_6.53 ECC .|9887 IN_ 3.3847
RP |08.74 LAP -3.36 LOP 354.9J VP 37.3|1 G_P 8.17 _ZP 90.4_ T_L |5|.09 T_P 5).76 RE| 101.36 _PO |5|.69
RE 138.775 GL 19.88 GP -5.88 7_L 46.45 lAP 158.4I ETS 346.61 ZAE 126.15 [T[ 183.21 ?AC lll.lO £TC |68.67
PLANET_X_ENTRI( CONIC
C3 22.453 VHL 4.7)90L_ _6._8 RAL 40.3| R_0 6567.9 Vl[L 11.993 PTH 2.]4 VHP 5.877 0PA -1.89 RAP I8.06
LNCH AZMTH LN(H TINE L-I TII4_ IN| LAT IN| LONG IN| RT AS( IN| A_I_ITH IN| TII4E PO CST TIM IN| 2 LAT
65.81 22 55 37 4111.|7 -24,08 178.68 273.29 61.60 24 4 8 3511.2 -27.68
|14.19 4 45 _ 3017._6 -_4.07 96.40 273.28 6J.58 5 36 15 _417.3 -77.67
65.81 22 55 37 4|11.17 -_4.08 I78.68 _73.29 61.60 24 4 _ 3511.2 -27.68
114.19 4 45 58 _017.26 -_4.07 9_.40 _73._8 61.58 5 36 15 2417.3 -77.67
65.8| L_ 55 37 4111.17 -_4.08 |78.68 _73._9 6|.60 24 4 8 3511.Z -27.68
114.19 .4 45 58 3017.26 -24.07 96,40 273._8 61.56 5 36 15 24|7.3 -27.67
0IrFERENTI_L COR_IECTIONS NI0-COLM_ EWI;CUTION _CCURAC_
T0£ 2.5643 TRA ).1717 TC)-_,9183 BAU .8761 SGT 6_]0.! Sr,_R 516.3 5G3 44_.0
ROE .4094 RRA .0946 RE3 .0_70 rAU .04|29 RRT .6480 _ .6354 RTF .9843
FoE 1.8596 FRA 2.8821FC)-1,5921B._ ° 20574 S6e 6351.1RZ) -.0064 RI3 .9847
80£ _.fl968 _RA 3.1731BC3 2.9186 FSP -1581 S(,I 6)39.0 S(,_ 392.7 TH_ 3.04
ORBIT DETERNIN_TION ACCURACY
ST 3469.4 5R 500.3 SS |39J.7
CRT .9485 CR5 -.9158 CST -.9958
LS_ 3766.0 MS_ 201.2 55A 13.5













ORBIT OETERWINA TION ACCURACY
ST 3416.6 SR 496.9 SS |319,6
CRT .9401 CRS -.9051 CST -.995_
LSA 3690.3 MSA ZO6.8 $SA 13.5
ELI 3448.5 £L2 167.8 ALF 7.80
740
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-693
_-i_ ....
.L
LAUNCH OATE 0£C Z4 1968 FLI_IT TINE L_06.00 ARRIVAL DAT[ JUL IB 1969
SaELZOC[NTRZ( CONIC
RL 147.14 L&L .00
RP 108.71 LAP -9°32
Re 141.067 GL |8.91
PLANE TOCENTRI ¢ CONIC
C3 73.S90 VNL 4.M80LA
LNO4 AFI4TH LN_H TINE L-I TIME INJ I.AT
(_.?S 23 7 28 4111,20 -23,76
113.75 4 47 _ 3047,47 -2_,_4
66_75 23 7 28 4111.20 -Z3.Z6
113.15 4 47 39 3047.47 -Z3.Z4
_.73 23 7 _ 4JJJ,20 -Z3.76
i13.75 4 47 _ _47,47 -_3.Z4
OIFFERI[NTIAL C.O_ql[CTICNS
TO( _._707 TRA 3.4161 T(3-_.Trl5 8_4J ._Z
RO_ .4EO0 RRA .0978 R(3 ,0371 FAU ,03713
r0[ 1.7179 FRA Z.8_ FC3-I._154 8,_P 208S7
Z,6049 eRA 3o4175 8C3 Z.7717 FSP -1476
OISTA_C[ 573.473
LOt. 92.Z6 VL 27.456 GAL 7.04 aFL 86.6? P_A 265.84 SMk 126,38 £CC .20994 INC 3.3328 Vl 30.279
LOP 358.09 vP 37.303 GAP 8.6Z AZP gO.24 TAL 150.11 TAP §5.95 RCA IO0.61APO 152.15 V2 94.860
GP -_,59 ZAL 45.06 ZAP 159,9_ [T$ 543._l ZAC I_.63 [TE 187.95 _4C 112.62 [TC 168.66 CLP-160./E
_.Ol RAL 4_.01 RAO 6568.0 ¥_L IZ.OS_ PTH 2.18 VHP 6.136 0PA -._ RAP 19.43 [CC 1.3932
JNJ LO_ ]NJ RT A_K_ JNJ A_TH _NJ T|M[ PO (ST T|N ]NJ Z LAT |NJ _ LONG
178.20 Z?S.TB 61.69 74 16 0 3511.Z -26.85 170.72
_._4 21S.?? 6I,M _ _ 27 _447.5 -26.84 90.87
178,20 27_.?S 61.69 24 16 0 351J.2 -26.85 170.7Z
g_.M _lS.?? 61,£8 5 38 27 _447.5 -26.84 _O.e7
178.20 275,78 6J.69 24 16 0 35j1.2 -26.85 170.72
98,34 _75.?? 61,68 § 38 27 2447,5 -26.84 90.87
NI0-CO.M_ ELOCUTION ACCURACY ORglT OETERt_IN_TION ACCURACY
S_T 6391.4 _R _|_.6 _ 411.9. ST 3360.0 SR 494.| 55 1253.0
RRT .63_0 RRIr ._ RTI r ._39 CRT .9313 CRS -.8942 CST -.9957
SC_ 6418.0 RZ3 -.0046 RI3 .9_39 LSA _13.7 NSA 212.7 SSk 13.4
SGI "640_._ _ 39_,3 ?HA Z.93 ELI 3391.5 [12 178.3 ALF 7.82
_UN(_O_T[ OEC Z4 1968 FLI_T TINE _.00 ARRIVAL 0ATE JUt. _0 1969
HELIO_[NTRIC CO41C
_. 147.14 LAL ,00
RP IO8.68 LAP -3.28
RC 143.344 GL 17.99
PLAI_TO(.[NTR_C r..O,lJ¢
C3 75.516 VHI. 3.O31
U',IO'4 kTI, ITH INCH TZME
67.73 23 J_ 34
IIZ.Z7 4 48 5J
67,73 _3 19 _bl
JlZ.Z? 4 48 51
67.73 23 19 34
ilZ.77 4 48 51
Ol$T_C[ 581.197
LOL _.26 VL 2?.433 GAL ?.47 AZl. l!6.?_ pi_ 26_.02 ._IA !76.23 ECC .20947 |NC 3.28|3 vl 30.279
LOP 1,77 VP 37._ GAP 9.J0 AZP gO.06 TAL |49.11 T4P 58.13 R_ 99.80 APO JflZ.66 VZ 34.870
GP -9,33 ZN. 43,_ Z_P 16|,44 ETS _14§,73 Z/M[ 175,15 trTE 1_,73 7AC 114._1 [TC 168,63 CLP-162.J_)
0LA 35.44 RAL 43.67 RN) 6_.O V[L 1_.1_0 PTH _.17 _ 6.413 0P_ -.O3 RAP Z0.87
k-! T|NE |NJ tAT |NJ L.CNG XNJ RT AS( IN| AZNTH |NJ T|M_ PO ¢ST T_N |NJ _ LAT
4111,14 -Z'_.40 |7'?,_ Z78._0 61.19 24 28 _ 3_11.1 -2_,99
)079.93 "ZZ._ 100.43 _7_.30 61.78 3 40 11 _479.9 -25.98
411J,14 0_,40 ITL_ _8,30 61,79 _4 78 S 3511,1 -25.99
30?9.93 -_,._ |00,45 _'l'8._lO 6|,78 S 40 11 Z4Tg.g -ZS.g8
4111,J4 -_.40 I??,{H) _'8,)0 61.79 74 28 5 3511.1 -25.99
_ro79.93 -L=_._H) 100.43 _/'8._10 61.74] _ 40 11 _479,9 -25.98
OIIrF[R[NTIAI. CORRECTIONS M|O"O_ll_J_ []_CUTION ACCURACY
TO_ Zo3746 TRA 3.67_Z T(_-Z.6131 BA4J .Sf"_Z 9_T _456._ _r_ _|J .4 _K_ 584._
RO( .4317 _/_ .1{_? _3 .O,.MO FNJ .03325 _ ._.55 _r .6153 RIT ,9836
F0£ 1.58_3 FRA _.gO_5 FC3-| .|Zll_ 8SP _1119 SG_ 6477,0 R_3 -.O_J R13 ._18_










ST 3_100.1SR 491.5 SS 1191,5
C_T .9221CRS -,88_0 CST -.9958
LSA 3536.1NSA 218.7 SS_ 13.3
ELI 3331._ £12 188.4 ALF 7.84
L*UNCH 0_T[ 0EC Z4 1968 FLIGHT TIN_ _10.00 _RRIVAL OAT[ JUL ZZ 1969
H_LIC_ENTRIC CONIC 0|$TANCE 586.871
RL 147.14 LAL ,DO LOL 97.76 VL 27.410 GAL 7.92 *ZL 86.77 h_ 272.1g SN* 126.08 ECC .71534 "INC _,2298 VJ 90.279
RP IO8.65 LAP "_,23 LOP 4,45 VP 37.289 G4P 9.5g AZP 89,_8 T4L 148.12 TAP 60.3| R(_ 98.93 APO 153.23 V2 34.8_D
RC 145.608 GL 17.(30 GP -5.09 ZAL 42.34 ZAP 162.87 ETS 345,14 ZA£ 124.?1 ETE 182.54 ZAC 115.85 [TC 168.58 CLP-I69,6E
PLAN_ TO_ENTRIC CONIC
C9 77.300 VH/. _.231 01.4 34.87 R4L 45,_0 R4O 65(=8.1 _IEL !Z.196 PTH 2,19 _'_ 6.703 OPA .89 R_P Z_.3T CCC 1.4503
LNO-t AZNTH LN_H TINE L-I TII4E INJ tAT INJ LONG INJ RT AS( ZNJ AZt4TH |NJ T|H_ PO CST TIM INJ _ LAT INJ _ LON_
68.75 23 31 53 4110.9(] -21.51 177.16 780.86 61.88 24 40 24 3510.9 -25.10 169.79
111.25 4 49 32 3114.75 -Z1.50 10_,67 280.65 61.87 5 41 77 2514.8 -25.09 95.30
68.75 _3 91 53 4110.90 -21.91 177,16 L_0.86 61,88 24 40 24 3510.9 -25.10 169.79
111.25 4 49 32 3114.75 -21.50 10_.67 280,85 61.81 5 41 27 2514.8 -25.09 95.30
68.75 23 31 53 4110.90 -21.51 177.16 280.86 61.88 24 40 24 _5_0.9 -E5.10 169.79
111.2fl 4 49 32 3114.75 *_1.50 102,67 280,85 61,87 _ 41 27 _514.8 -25.09 95.30
DIFFERENTIAL COR/_CTIONS N|O*COUR_[ [X[CUTION ACCUI_ACY CR_IT DETERMINATION ACCURACY
TO( 2.9814 TRA 3.9538 TC3-2.4470 gAU .8951 SGT 6512.3 SGR _09,7 S_3 359.1 ST 3241,7 SR 489.0 SS 1136.6
.4446 RRA .IO97 RC3 .0340 FAU .02851 RgT .6_I _ .6113 RTI r .9833 CRT .9125 CRS -,8719 CST -.9958
FD[ 1,4770 FRA Z.77_4 FC3 -,9337 BSP 21278 t_ _3_2,_ R2_ -,OOJO RJ3 .9833 L,S_ 3462.5 HS_ 224.7 SSA 13.2
2.6194 BRA 3.9553 8C3 2.4472 FSP -1284 S_1 6flZO,O _ _H_9.4 TIM 2.79 (LI 3272.4 (L_ 198.1 _LF 7.87
LAUNCH OAT[ O_.( 24 1_68 FLIC, HT T_NE _.1_.00 ARR_V4L 04rE JUL 24 196_)
Pt_LIOCENTR|C CONIC OISTANCE 59"_.4g0
RL 147.14 LAL .OO L(3L 9"Z.76 V1. 77._187 GAL 8.41 AZL 86.82 PI_ 775.37 Sl4A 125.93 [CC ._2176
RP 108.61 LAP -3,16 LOP 7,64 VP 37.287 G_P IO.|Z A2"P 89,?0 T_L |47.1_ ?AP 6_._0 RCA 98.00
RC 147.857 GL 16.07 GP -4.88 7AL 4|.00 ZAP 164.75 ETS _44.42 ZN[ 124.29 IT[ 182.39 ZAC 117.54
PLANETCX:[NTRIC CONIC
C3 L_3.4_1 _ 9,427 OLA _4,28 RAL 4_,89 RAO 6_68,2 _r.L 12,281PTH 2.71 _ ?,OJO OP_ I.B0
LNOt AZNTH LN_H TIN[ L-| TINE |NJ tAT INJ UON_ INJ RT AS( INJ AZNTH INJ T_NE PC) CST TIN
69.82 23 44 2<3 4110.28 -_0.60 176.59 _83.45 61.97 _4 _ 59 3_10.3
110.18 4 4_ 36 31flZ.14 -_O.58 105.08 _83.44 61.@6 _ 4_ 8 2552.1
69.8_ 73 44 _ 41J0,28 -_O,60 |76._9 28_.4_ 6J.97 _4 52 59 3510.3
110.18 4 49 3_ 3157.14 -20.58 105.08 283,44 61._)_ 5 4_ 8 755_.1
69.82 23 44 79 4110.28 -20.60 11_.f19 283.45 61.97 24 5E fig 3510,3
JJO.JB 4 49 36 319Z.J4 -_O._8 103,08 283.44 61,9_ ' 3 4_ 8 2f152.J
IN<: 9.178E Vl 30.279
APO 153,85 V2 34.891
[TC 168.51 CLP-165.00
OIFF£_NTIAL _CTIONS NIO-CCURS[ [_CUT|ON ACCURACY
T_q[ Z.583_ TRA 4.7456 TC3-Z._q)4 BAll .B980 SGT 6336,g _;R _07.7 Sty3 335.6
ROIE .4380 RRA .liB! RC3 .0310 rAu ,OZ6ZO RAT .6111RRF .609_ RIT" ._31
r0£ 1.3718 FRA Z.7437 FC3 -.??0Z 8SP ZlSI| _ 6_76.3 RZ3 ,0004 RI3 .9831
Z.6_3_ l_qA 4,2473 BC3 Z.ZS06 FSP -1203 _Y.,I 6564.4 _E 3_.0 THA _.75
RAP 23.93 ECC 1,4847








ST 3176.8 SR 48_,7 S$ 1084.1
cRT .90_5 CR5 -.8603 CSr -.9959
LS_ 3389,7 MSA 230.6 SS_ 13.0
ELI 3_07.0 EL2 L_107,2 _LF 7.89
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LAU_._ OAT[ 0£C 24 J968 FLI_'_T TIN[ Z|4o00 ARR;VAL CATE JUL 26 1969
H[LIOCENTRIC CCN|C
RL 147.14 LAL ._
RP |08.55 LAP -3.09
RE |_Oo092 GL J5.15
PLAN(TOCENTRIC CONIC
C3 3I.BZB VHt. 5.642
LNCN ATNTH LN_H T[14_
70,93 0 ! 18
109.07 4 49 2
70.93 0 I 18
109.07 4 49 Z
IzO.O0 5 M 34
J10.00 4 10 _6
0ZSTAN(£ 598.047
LC_. 92,26 VL 27,364 GAL 8.94 ATL 86.87 PICA
LOP 10.82 VP 57.275 GAP 10,67 AZP 69.53 TAL
GP -4,68 7AL 39.69 ZAP |65.59 £T$ 543.52 ZAA[
278.55 SNA 125,78 ECC .22871 INC 3.1259 vl 30.279
146.15 TAP 64.68 RCA 97.01APO 154.54 V2 34.902
123,91ET£ 182.25 ZAC IJ9.27 ETC J68.41 CLP-166.35
CLA 33.69 RAL 48.43 RA0 6_,IJ.3 V1EL 12.377 PTH 2.23 W4P 7.335 DPA 2.10 RAP 25.53
L-_ T|NI[ _NJ LAT [NJ LONG ]NJ RT AS( INJ ATNTH INJ TII,_ PO CST TZN INJ 2 LAT
4109.20 -19.66 175.97 286,06 62.07 I 9 48 3509.2 -23.24
3192.18 -19.64 107.67 2_6.05 62.06 5 42 14 2592.2 -23.22
4109.20 -19.66 175.97 286.06 68.07 1 9 48 3509.2 -23.24
3122.18 -19,64 107.67 286.05 68,06 5 48 14 2592.2 -23.22
_040,70 -84.0_ _.24 288.40 64.92 6 29 15 2440.7 -27,20
3308.67 -15._ 114.2_ _3.54 59.10 5 6 5 2708.7 -19.38
OIFFERIENT |AL, _CT IC1_,
TO( 2.5854 TRA 4.5562 TC3-2.1094 BAU ,8977
RO_ .4728 RRA .1L:_5 RC3 .0277 FAU .02307
FOIE | ,2771 FRA Z.7203 ArC3 -.6276 8_IP 21712
2.6282 _A 4.5_7 _3 2.10g_ FSP -1127
NIO-r..OUR_E EXECUT]CN ACCURACY
S(,T 6595.3 _ 505.5 gG3 314.0
_T .6170 mr .6099 R'nr .9829
6614.7 RZ3 ,0016 R13 .9829










ST 3111.9 SR 481.9 SS 1036.5
C,RT .89E0 CRS -.8487 CST -.9960
LSA 3306,8 MSA 236.Z SsA JZ.B
ELI 3141.6 ELE 215.7 ALF 7.90
I..A_ OAT( 0(C 24 19_ IrL1_,IT I|NE Zl6.00 ARRIVAL 0ATE JUL 28 1969
H(L|O(ENTRI( O:N|C
RL 147.14 LAL .O0
RP 108.54 LAP -3.O1
RC 152.312 GL 14.24
PLANIETO([NTR|( (._NZ(
C3 34.534 _ 5.B7?
LNO_ AZ_ITH LNO_ T|NE
72.10 O 14 35
J07.90 4 47 41
72,10 O 14 35
J07._0 4 47 41
IJ0.00 6 5 43
110.00 3 35 42
0ISTM_CI[ 603.531
L_. _'Z.Z6 VL 27.34| GAL 9.51A/1. 86.93 H(J 281.74 t_lA 175.62 £CC .23627 IN(: 3.0778 v! 50.279
L_ 14.01 VP 37,_ GAP 1i.25 A2P II_.37 TAL J45,14 TAP 66.88 RCA 95.94 APO 155._0 v2 34.9|4
GP -4.51 _AL _,41ZAP |_,_ _T$ _kl_,42 ZAIE 123,54 [T[ 182.15 Z_C I_I.04 (TC 168.29 CLP-167.67
OLA 33,I0 R/u_ 49,93 RAO 65C_,4 VIEL 12,486 PTH 8,26 VHP 7,6_210PA 5°60 RAP 27,17
L-J TIN[ 1NJ LAT JNJ _ |NJ RT A_C |NJ A2NTH ZNJ TII4[ PC) CST TIN INJ 2 LAT
4107.30 -18,69 113.29 E:88.69 62.17 1 23 2 3507.3 -22.26
3235.23 -18.M 110.46 Zl_8,M 62.16 5 41 36 2635.2 -22.25
a107._0 -18,6_ 173.29 Z_8.69 62.17 1 23 8 3507.3 -22.26
3235,23 -18.68 110.46 _8._8 62,16 5 4J 36 2635.2 -_'Z.25
2995,51 -25,30 95,34 _.13 66.20 6 55 40 7395.5 -28.29
3._J5.01 -12.32 119,02 2/14.87 57.86 4 52 17 2795.0 -16.47
DIFF[/_NTZAL CORRI[CT|ON,q
TOE 2,5879 TRA 4,88_9 TC3-1,9370 BAU ,8944
.a8_ _'A .1407 RC3 .O2AA FAU .02015
FOE 1,1_19 _2,?D15 _(5 "._051BSP 21892
BO( 2.6333 _RA 4.6909 Eke3 1.9372 FSP -1057
N|0-COURS( EXECUTZON ACCURAC_
SGT 6627,6 _ _03.0 $_3 294.1
.6192 mr .61L:M RTI r .982_J
6646.6 _3 .0027 _13 .9828










ST 3047.1 5R 477,3 $5 993.3
C.RT .8813 CRS -.8370 CST -.9962
LSA 3231._ NSA 241,4 SSA 12.6
ELI 3076.2 EL2 223.A ALF 7.90
LAUNCH 0ATE DEC 24 1968
H(LZOCENTRIC CONIC
RL 147.14 LAL .00
RP 108.50 LAP -2.92
RC |54.516 GL 13.35
PLANIETOCENTRIC CONIC
(3 37.624 WL 6.134
LN_H ATNTH LN_H TII_
73.34 O 26 16
106.66 4 45 29
73.3A O 28 18
106.66 4 45 29
tlO.OO 6 27 20
JlO.O0 3 45
FLJGHT TI_( 218.00 ARRIVAL OATE JUL 30 1969
0ISTANCE 608.933
LC¢ 92.26 VL 27.317 GAL 10.12 AZL 86.98 PICA 284.92 S/4A 125.47 ECC ._4450 _NC 3.0183 Vl 30.279
LOP 17.213 VP 57.863 GAP 1_.86 AZP 89.28 TAL |44.|7 TAP 69.10 RCA 94.79 APO 156.15 V2 34.926
GP -4.55 7AL 37.17 7AP 1_.15 ET$ 341.05 7A( 183.19 ETE J88.05 ZAC |22.83 ETC J68.14 CLP-168.96
CLA 32.50 RAL 51.37 RAO 65_1.5 V_EL 18.609 PTH 8,89 VHP B,050 OPA 4.A8 RAP 26 o65 £CC 1.6J92
L-Z TII4_ INJ LAT |NJ LCNG _NJ RT ASA_ INJ A2_4TH |NJ T_N_ P_ (ST T|M INJ _ LAT INJ 2 LONG
4104,30 -17.70 J74.51 291.33 68.28 | 36 A3 3504.3 -21.27 167.33
32_52 -17.69 113.47 291.33 62.28 5 40 1] 2681.5 -21.25 106.29
4104._0 -]7.70 174.51 291.33 62,28 ! 36 43 3504.3 -21.27 J67.33
3281.52 -17.69 113,47 291.33 62.28 5 40 1l 8681.5 -21.25 106.29
29_7.4l -26.06 93.51 895.59 67.05 7 16 47 8367.4 -28.93 85.5!
3466.41 -9.70 I22.89 286.53 57.06 4 43 25 2866,4 -13,97 116.40
0zrFERIENTXAL (CRR(CfIONS MJD-COURS( [X]ECUT|ON ACCURACY
TOE 2.5952 TRA 5.2413 TC3-I.7603 BAU ,8855 SGT 6637.1 SGR 500.2 Sty3 276.0
rOE _.1174 FRA 2.6903 re3 -.3978 BSP 21955 _ _73.8 R23 .OOM R13 .9826
_0( 2,6454 _RA 5.24_N_ BC3 1.76OA FSP -986 $G1 _64.A _2 390.5 TH_ 2.69
CAUNCH 0ATE OEC 2A 1968 FLI_-IT TIME 2"_3,00
H_LICX_(NTRIC CONJC DISTANCE 614.238
RL 147,14 LAL ,OO LCL 92,26 VL Z?,L:_3 GAL 10,78 AZl. 87,04 t,W.A 888,11SNA J25,38 _CC ,25347
RP 108,47 LAP -Z.82 LOP 20,39 VP 37.257 GAP 12.32 A2'P 89.08 TAL 143,82 TAP 71.33 RCA 9_.55
RE 156.?O4 GL 1_;47 GP -4.20 7AL 33._ ZAP 1_.38 £TS 3_3._10 ZA_ ILP_.B5 ETE 161.98 ZAC 124.64
PLAN[TO(:(NTR|C CONIC
C3 AJ ,163 VI-IL 6,416 0LA 31,90 RAL 52,76 RAO 6568,6 VEL 12,7A9 PTH 2,32 VHP 8,445 OPA 5,35
LNO-I AZNTH LNCH T_N_ L-_ TIN_ _NJ LAT ;NJ L(_qlG [NJ RT ASC _NJ A214TH INJ T_I,t_ PO CST TIM
74.65 O 42 39 4099.57 -16,69 173.59 294.00 62,41 1 50 58 3499.6
iO5.35 4 42 13 3331.67 -16,67 J|6.73 293.99 62.40 5 37 45 2731.7
74.65 0 42 39 4099.57 -16.69 173._9 294.00 6_,A! I _0 58 3499.6
105.35 4 42 13 3331,67 -16.67 116,73 293.99 62.40 5 37 45 2731,7
1]0.O0 6 46 3 2948.10 -26.56 92.24 22_.93 67.65 7 35 11 2348,1
110.OO 3 M 0 3531.13 -7.29 126.33 288.34 56.91 4 36 51 2931.1
OIFFER[NTIAL CORRECTIONS NI0-_ (_CUTION ACCURACY
TOE 2.59_ TRA 5.6_O TC3-I o5_1 _ .8751 _l_Y M76,3 _ 492.6 SC,3 259.0
• 5177 _WA .1_ _3 .0183 r_u .01472 RRT .6300 _ .62A7 Rt'F .M29
rOE J.0478 FRA _._114 FC3 -,3095 BSP Z2114 _ _93,0 R_3 .0044 R|3 .982e
CR_]Y OETERNINATION ACCURACY
ST 2986.8 SR 472°0 SS 955.8
CRT .8704 CRS -.8259 CST -.9964
LSA 316|.7 NSA 7A5.8 SSA 12.4
ELl 30J5o0 _L_ 8_0._ AL_ 7.88
_R_IVAL OATE _UO I 1969
II_C 2.9622 Vl _O.279
APO 157.08 V2 34.938
£TC 167.96 CLP-]70.24
RAP _.56 ECC |,6774








ST 2923.0 SR 465.5 5S 9_.6
CRT ,859| CRS -.8143 CST -,9966
LSA 3089.6 NSA 2A9.7 SSA J2.J
ELl 2950.4 EL2 256.0 ALF 7.84
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,LAONCH DJTE 0EC 25 1968
PIEL ]OEENTRI( CONIC
RL 147oi3 LAL .00
RP IO7.49 LAP ].10
RC 63.173 GL 5.71
PLAN[ TC_ENTR JC CONIC
C3 173.437 _ 13.170
LNC._ A2'NTH LNCN TINE
90.00 4 32 52
gO.O0 20 43 0
J/30.OO 6 2 _k_
100.OO Zl 55 38
110.00 7 30 31




FLIGHT TIME 70.00 ARRIVAL CkT_ NAR 5 ]969
OZSTANC( 141.943
19.069 GAL 13.68 AZL 65.9(3 _(A
32.076 GAP "38.50 kZP 87.32 TAL
66,29 ZAP 26.94 (TS 183,04 ZAE
49.27 SI,IA 92.14 (CC .63597 INC 4.0962 Vl 30.281
170.40 TAP 219.67 RCA 33.54 APO 150.73 v2 35.254
145.19 ETE 1<32,13 ZAC 83.85 (TO 166.03 CLP 26.91
0LA 15.77 RAL
L-I T|I4E INJ LAY
3223.95 -25.76
4840.99 19.14




23.03 RAO 6570.9 VEL 17.169 PTH 2.94 VHP 22.450 0PA -5.97 RAP 351.04 ECC 3.8543
INJ LONG [NJ RT A._ INJ AZPNTH [NJ TINE PO (ST TIN INJ 2 LAT INJ 2 LONG
112.3=3 L_7.83 77.82 5 26 36 2623.6 -27.18 104.01
209.32 2?4.72 68.72 22 3 41 4241.0 16.08 201.98
9J.47 2_1_,27 7_,DO 6 51 49 2333.1 -26.96 62.93
lgl.M 273.99 6_.10 23 12 2A 4006.6 17.71 183.99
71.81 Z89.43 78.41 B 14 50 2059.1 -33.64 62.80
177._ 271._ 66.50 23 58 45 3853.$ 21.97 170.20
NIO-CO.WSIE EXECUTION ACCURACY ORBIT 0ETERMII_TION ACCURAO'
SGT 8_..5 S_R 444.3 SG3 31.9 ST 346.7 SR 411.7 $5 350.9
• 0131 _ o.0IS4 RTF -.6423 CRT .6922 CRS .7947 CST .9865
Sr_ 943.7 f_3 -.0036 R13 -.6423 LSA 390.0 MSA 225.7 SSA 13.7
8GJ 83Z.5 SG_ 444.3 THA .56 (L1 496.7 F_L_ 207.4 ALt" 52.00
FLIGHT TIME 7Z.O0 ARRIVAL 0ATE MkR 7 1969
52.52 Sl4A 93.76 ECC .60862 IN(: 4.D035 Vl 30.281
169.68 rAP LP22.70 RCA _.70 APO 150.83 V2 35.251
143.97 (7( 19'2,86 ZAC 85.49 (TC 166.13 CLP 25.37
0IFFERENTIAL _I_CT]OI_IS
T(31E -.6171 TRA-1.6168 TC3 -.1118 BAU .26_3
ROE -.9393 RRA .3669 RC3 -.0211FA0 .01354
rOE .3381 rRA .6359 FC3 -.0_76 BSP Z2'21
BOE 1.1238 BR_ 1.8579 B_3 .1138 rsP -67
i_,kUNO_ 0_T( 0(C 25 1968
H(LI(X_ENTRIC CO¢IC
RI. 147.13 I_L .OO
RP 107._ LAP 3.18
RC 61.231 ¢,4. 6.08
PLANE TOC(NTRIC CCNIC
C3 157.O64 _ 12.533
DISTANCE 148.00|
LQ. 93.27 VL 19.714 GAL 15.Z0 A2'L B_,O0 H_
L_P 145.72 VP 3Z.d_J _4P -3_._7 421P 87,_ 7_.
GP 1,50 71d. 65.24 7_P Z5,AI ETS 16_,44 7A(
OLA 16.50 RAL Z3.91RA0 6_'/D.7 V[L 16._ PTH 2.89 VHP21.527 0Pa -5.25 RAP 352.60 ECC 3.5849
INJ _ |NJ RT A_M_ INJ 42147H INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
|13.O9 287.70 77.50 5 23 17 _33.6 -27.08 104'.73
Z0_._6 274.42 67.78 _ 13 29 4196.9 14,86 199.3_
g2.04 2_.1_ 77.72 6 49 3 _341.2 -28.88 8_.57
188.71 _73.6_ 67.12 23 21 _ _)_4._ 16.31 181.44
7_.13 _9.3S 78.23 B 13 15 2063.3 -33.61 63.13
JTS._ R71.48 65.20 24 6 49 _t815.l 210.77 167.87
MIO-(J_R_ EXECUTION ACCURAC_ ORBIT OETERI4INATION ACCURACY
SGT B71.3 SGR 448.8 SG_ 34.6 ST 364.Z SR 416.3 S$ 346.4
m'T .0170 _a_ -.0193 Rrr -.6619 _T .6916 (RS .7960 CST .9861
_O.1 1_3 -.0041RI3 -._619 LSA 610.0 MSA 231.7 SSA 13.9
$61 871.4 S_Z 448.7 THA .68 ELI 509.7 EL2 214.9 ALF 30.49
ATNTH LNO_ TIN[ L-| TIN[ INJ tAT
_0.00 4 _ 23 3233.56 -23._.
90.00 20 53 3,?. 47_6.89 1B.O'g
JO0.O0 80 Z 2941.24 -27,47
100.00 _ _ 34 4564.4_ 19.78
110.00 7 Z# 52 _63.31 -32.33
JJO.OO _ 93 14 4415.14 _4.3_
OIFFEI_ENTIAL (J_RfqECTIONS
TO(E ".61_i TRA-I ._1_3 T(_ -.117| 8AU .2_
RO( -.9042 RRA .3452 RC3 -.0255 FAU .01379
roe .3512 FR_ .6584 FC3 -.0760 BSP Z_
BOE 1.0936 BRA 1.6fl_ _3 .1194 rSP -75
L_¢II_CH OAT( 0£( 25 19_8
H(LIO(ENTRIC CONIC
RL 147.13 LAL .00
RP 107.51 LAP 3.Z4
RC 59.338 GL 6.47
PLANIETOC(NTR_C CONIC
C3 142.314 VH¢ 11.930
LNCH AZNTH LNCH TIN[
90.00 4 25 37
gO.OO 21 3 52
100.00 5 56 53
100.00 22 15 17
lID,DO 7 26 59
110.00 23 1 41
FLIGHT TIME 74.00 ARRIVAL 0ATE MkR 9 1969
OISTANCE 154.143
L_.. 93.27 VL E0.313 G_L 14.54 47L 86.08 _q(_ 5_.76 S_4 95.38 EC( .5_204 IN( 3.9185 Vl 30.281
LOP 148.98 VP 32.82_ GAP -}4.93 AZP 87.79 TAL 168.99 TAP 224.75 RCA 39.$7 APO 130.90 v2 35.248
GP 1.55 ZAL 64.27 ZAP 23.gO (TS 183.89 74( 146.87 (T£ 193.66 7AC 87.16 (TC 166.21 CLP 23.85
OLA 17.22 RAL 24.74 RAO 6570.5 V_L 16.237 PTH 2.85 VHP 20.639 OPA -4.51 RAP 334.16 ECC 3.3421
k-! TINE INJ LAT INJ LONG INJ RT A,T_ INJ ATIdTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG
3242.77 -2_.48 113.73 287.43 77.21 5 19 40 2642.8 -26.99 105.38
4752.06 16.83 203.80 274.06 66.90 22 23 4 4152.1 13.58 196.65
2948.45 -27._6 92.35 287.90 77.47 6 46 2 2348.4 -28.81 84.05
4_21.62 18.62 186.0S 273._S 6_.18 23 30 39 3921.6 13.24 17_.89
2666.58 -32.28 72.37 _89.13 78.09 8 11 25 21366,6 -33.58 6_.3_
4376.25 23.18 172.77 270.99 64.15 24 14 37 3776.3 19.52 165.55
OlFrER[NTIAL C_R1ECTIOI_
TD( -.61S7 TRA-I.6173
ROE -.8694 RRA .3239
FDE .3691 FRA .6813
1.0653 BRA 1.6494
L_UNCH O4TE DEC 25 19_8
HELIOCENTRIC CO41C
RL 147.13 LAL .OO
RP 107.52 LAP 3.29
RC 57.501 GL 6.86
Pt.4N_.TOC£NTRIC CCW/C
C3 129.010 VHL 11.358
LNCH AZNTH LNCH TIHE
gO.O0 4 21 33
90.OO 21 14 1
100.O0 5 53
100.OO 2_ 24 47
110.00 7 24 3_
110.OO 23 9 33
OIFFER[NTIAL COQR[(TIONS
TOE -.6150 TRA-1.8156 TC3 -.1271BAU .2246
ROE -.8349 RRA ._'Z8 RC3 -.0"Z86 rAU .01437
rOE .3793 FR4 .7046 FC3 -.0964 BSP 2678
80( 1.0370 _qA 1.6437 BC3 .1_02 r_P -91
NIO-COJRSE EXECUTION ACCURACY
TC3 -.1226 8AU .2384 SGT 913.4 _ 452.5 SG3 37.6
RC3 -.0260 FAU .0140_ _T .0_ I_ -.0'_43 RIT -.6805
re3 -.0855 BS ° 2509 Sr_ 1019.3 R23 -.0043 el3 -.6805
BC3 .1253 FSP -83 ,%1 9_3._ _ 452.3-THA ,83
FLIGHT TXME 76.00
OISTANE( IEO.363
LO, 93.27 VL 20.876 GAL 13.90 kZL 66.16 H_ 39.01 SI4A
LOP 152.23 VP 33.171 G_,P -33.29 k2'P 68.0_ TAL 168.32 TaP
GP 1.61 ZAL 63.3_ ZAP _'2.40 (TS 184.39 ZAE 147.91 ETE
OLA 17.93 RAt. 25._0 RAO 8_0.4 _EI. 15._'_ Pl"l.I 2.20 Vf,,IP







ST 383.4 SR 420.4 SS 362.6
CRT .6921CRS .7976 CST .,9859
LSA 631.5 MSA 237.3 SSA 14.1
ELI 523.9 £L2 222.1ALr 48.79
ARRIVAL 0ATE MAR 11 1969
97.00 ECC .flfl626 IN( 3.8398 VI 50.281
_7.33 RCA 43.04 _PO 150.95 v2 35.243
194,53 ZkC 68.83 (TC 166.28 CLP 22.35
19.783 DPA -3.75 RAP 355.74 ECC 3.1232
INJ _ INJ RT A_ INJ A214TH INJ TIN( PO CST TIM |NJ 2 LAT INJ 2 LONG
114.31 _7.03 76.94 _ 15 44 _1_31.2 -26.90 10_.99
201.03 273.64 6_.07 L_ 32 27 4106.5 12.25 193,96
93,00 _7.52 77.25 6 42 43 2354.8 -28,75 84.51
183.40 272.79 65.31 23 39 25 _878.1 13.93 176.33
7_.54 2_8.78 ?7.99 B 9 _I 2068.9 -33.56 63.56
170.33 _?0.44 63.15 24 22 10 3736.8 18.21 163.23
NI0-CaOL_ _XECUTION ACCURACY ORBIT 0ET(RNIN_TION ACCURAC_
_r 955.7 _ 455.4 S_3 40.9 ST 402.9 .SR 423.9 SS 379.2
I_T .O'Z73 RRIr -.O_93 RTr -,6986 CRT .6926 CR$ .7994 CST .9856
1058.6 _3 -.0049 R13 -.6987 LSA 653.4 NSA 242.4 SSA 14.3
SGI 955.8 ,SG2 455.2 THA ,96 ELI 538.2 EL2 228.9 ALr 47.10
74_
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LAUN(H OAT[ or( 25 |96B
PIlL IO([NTRIC CONIC
RL 147.15 LAL .00
RP 107.54 LAP 5.53
RE 55.726 GL 7.27
PLANE TC(ENTRZC CONIC
C3 117,O03 VHL 10,817
LNQ._ ATNT_ LN(H TIME
90.OO 4 17 I0
90,00 El Z3 59
1(30.00 5 49 46
100.00 Z2 34 4
IIO.OO 7 28 50
110.00 23 17 50
FLIGHT TIE 78.0(] 4RRIVAL OATE NAR 13 |969
01STAN(E 166.654
COL 93.27 VL ZI .399 GAL 13.27 AZk 86.23 H(.k
LOP 155.48 VP 33,497 GaP o31,72 ATP 88.24 TAL
GP | .67 7AL 62.52 ZAP Z0.93 ETS JB4._N5 Z_q[
62.25 51_k 98.59 EC( .53155 INC 5.7664 vl 30.28l
167.67 TAP 229.93 RCA 46.80 APO |50.97 VZ 35.258
149.09 ETE 195.50 ZAC 90.52 ETC |66.34 CLP 20.86
0LA 1B.62 RAL 26.L_0 RA0 6570.2 V(L |5.438 PTH 2.76 VHP 18.958 OPA -2.98 RAP 557.52 FCC 2.9256
L-I TIHE IN| LAT IN| _ JNJ RT AS( ZNJ A_TH IN| T]M[ PO C$T TIN IN| 2 LAT IN| 2 LONG
3259.08 -25.83 114.85 286.51 76.70 5 1| 29 2659.0 -26.81 106.54
4660.10 14.31 1_.84 273.16 65.30 88 41 40 40_.1 10,86 191 .26
2960.40 -27.1B 93._J _.87.0l 77'06 6 3_) 6 8360.4 -28.69 84,91
44_3.9dJ 16.13 1_O.74 27_.8B 64.49 83 47 58 3855.9 18.56 173.76
2670.25 -38.23 78.64 888._0 77.93 8 7 1 2'070.3 -33.55 63.66
42_.86 20.74 167,gO _9,B4 6_._0 24 89 86 3696.9 16.86 160.95
o|rlr[RENTIAL CORrECT|ON5 NIO-(._JR_E [X[CUTICN ACCURACY ORBIT O£TERMINATION ACCL_ACY
TOE -.6147 TRA-J.6127 TC3 -.1308 _ .8104 SGT 999.3 SC_ 457.6 $G3 44.5 ST 485.3 SR 426.B SS 396.3
AK_ -.BOO7 AUrA .28_ RC3 -.0314 FAU .01472 I_T .0331 _ -.0355 RTF -.7161 CRT .6936 CR$ .8014 CST .9B54
FOE .3941 FRA .72_| FC3 -.|089 BSP 2858 _ 10_3.! 1_3 -.0055 R13 -.7161 LS_ 676.2 NSA 846.9 SSA 14.5
BO( 1.OO94 BRA 1,6372 5(3 .j_i_ irSP -I01 SGI 999.5 ,_ 417,3 THA 1.10 ELI 553.8 F"L_ ;_35.3 ALF 45.34
I,._UN04 OAT[ C_C _5 1_o8
NEL I(X:ENTR|C (_NIC
RL 147.13 LAI. .00
RP 107.56 LAP 3.36
i_ 54.O81 GL 7._
PL.AN_TO(ENTRIC CON_.C
C3 I0_.159 _ 10.303
LN(3.1 AZMTH _ TINE
gO.OO 4 12 Z?
90,00 '81 33 48
100.00 _ 45 46
IOO.00 8"Z 43 10
1|0.00 7 i9 54
110.00 23 85 31
0iFFIrR[N'_iAI,. C..._(,Y_ON._
TO[ -.6148 TRA-l.6087 T(3 -.1337 BAt) .J958
ROE -.7670 liRA .2f_-_O RC3 -.O:_b13 FAU .01_J0
rDE .4Dge FRA .7522 Irc3 -.J83_ BSP 3043
BO[ .9830 BRA 1.$299 BC3 .1380 FSP -J12
FL|_NT T|I_ 80,00
O_STkqL'IE 17_.01_
ARRIVAL [_ATE HAR |5 1869
U_L 93.77 VL ZJ ._7 GaL 18.1_7 _,'_ 86.30 _C_
LCP J_8.73 VP 33.805 GAP -30.ZZ AZP 88.46 TAL
GP 1.74 8AL 6|.74 ZAP 19.46 ETS 185.62 Z/_
65.50 SMA i00.16 EC( .50733 INC 3.6978 vJ 30.281
167.O6 TAP 838.56 RCA 49.35 APO 150.99 V2 35.23Z
150.41ET[ 196.58 7AC 92.22 ETC 166.3B CLP 19.39
OLA 19.30 RAL L_o_4 RA0 6_?0.O V(L 15.0_3 PTH 2.71 _HP 18.162 OPA -8.80 RAP 35B.91 £CC 2,747|
LoI TIN[ INJ I.AT INJ LONG INJ RT AS_ _NJ A_ITH INJ TIN[ PO CST TIM INJ 2 LATINJ 2 LONG
32_6.21 -8_.|2 11_.35 _.85 76,48 5 6 53 2666.2 -26.75 107,O5
4618,9_ 18,9_ 195,45 872.63 64.60 _ 50 41 4013.0 9,42 lee.s4
2965,27 -87,11 93,73 _86.37 76.90 6 35 18 2365.3 -88.64 85,27
4389.|3 14.79 178._ 271.71 63.73 23 36 19 3789.1 11.14 171.19
2'670.76 -3Z,L_ 72._8 21_7.69 77,91 8 4 85 2070.8 -33.55 63.70
42_6.41 19.44 165.4_ 2_.jB 61.31 24 345 87 _6_6.4 15.46 15B.63
NIO-COURSE [_ECUTIONACCU_AC_ ORBIT OETE_I_TXON ACCUeAC_
5GT 1044.6 S(,R 459.! S(,3 48.3 ST 444.8 SR 489.0 SS 414.2
RAT .O_ _ -,04L_Z R1T -.738_ CRT .6953 CRS .8058 CST .9852
J|4|.0 R_ -.006_ RJ3 -.73_8 LSA 700.2 MSA 850.9 554 14.7
$G1 1044.8 S_8 458.6 THA 1.84 ELI 569.0 EL2 241.0 ALF 43.52
LAUNCH OAT[ DEC 25 1968 FLI_.IT T;14_ 82.00 ARRIVAL C)_T£ MAR 17 1969
H(L[O(ENTRIC CONIC 0_$TAN(( 179.429
RL 147.13 LAL .00 LOL 93.27 VL L:_.343 GAL 12.06 AZL 86.37 H(A 68.74 S#4A 101.71 £CC ,4P424 IN( 3.6315 V! 30.28!
RP J07.5B LAP 5.3B LOP |6l._ VP _4,09_ GAP -88.79 AZP 88._ TAL 166.4_ TAP 235.21 RCA _2_46 APO 150.96 V2 35.226
RC 58;383 GL _.10 CP |'P| 7AL Si:04 _P |P.0| (T$ ]_6.38 74£ |_J.SB iT( |97.BOZA_ 9_92:(TC 166.40 (LP |7,92
PLANETOCENTRIC CONIC
C3 96.361 VHL 9,816 OLA |9.9_ RAL 87.41RA0 6569.9 V(L 14.755 PTH 2.67 VHP 17.594 DPA -1.40 RAP .50 ECC 2.5859
LNCH A_rNTH LN(H T|I,_ L-I TIN_ INJ LAT INJ LONG _NJ RT AS_ INJ ATMTH INJ T|I_ PO (ST T|M INJ 2 LATINJ 2 LONG
90.OO 4 7 23 3872.gO -25.01 Jl_.81 885,07 76.27 5 I 56 267_.9 °26.65 107.55
gO.OO 21 45 27 4565.05 11,53 192._4 872.04 63.96 82 59 58 3965.0 7.94 185,8|
IOO.OO 5 41 2B 2_9.50 -87.04 94.03 8B_'6i 76,75 6 30 58 2369.5 -28.60 85.57
IOO.OO 22 52 3 4343.68 |3.4J 17_.41 871.08 63.03 24 4 86 3743.7 9.68 168.60
110,OO 7 17 3 8670.45 -38.83 78.66 886,95 77.93 P 1 34 2070.5 -35.55 63,68
110.00 85 38 57 4815.49 18.09 163.09 268.47 60.49 24 43 18 56|5.5 14.02 156.33
0[FF[RI[NTIAL CCNIR_CTION$ NI0-CCI_,_ E_[CUTION ACCURACY CI_[T D[TERt41NATION ACCURACY
TO( -.6178 TRA-j._9 TC3 °.J364 B,_.I .1_22 _T 1093.7 _ 4_B S_3 52.5 ST 468.6 _ 430.6 SS 435.J
ROE -.7337 RRA .2482 RC3 -.0374 FAU .01552 RtRT .04_:] i_F -.0_0 RTr -.7483 CRT .69B5 CRS .P4366 CST .9852
F0E .4267 FRA .7772 re3 -.1394 B_P 317B _4_ J186.4 lq_3 -.0065 R13 -.7484 LSA 786.5 MSA 254.1 $SA ]4.B
BOE .9592 BRA 1.6840 8C5 ,1414 FSP -123 $G1 1094.0 _G_ 459.8 THA 1.40 ELl 587.0 £L2 246.0 ALF 41.55
LALINO_ OATE DEC 25 1_9 FLZ¢4_T TIN[ B4.00 ARRIVAL [3ATE NAR 19 1969
_ELIO([NTRZC CONIC 0|$Tk_E 18_._O2
RL 147.13 LAL .O0 LOL 93.27 VL L_.7_8 GAL 11.51 AZl. 1_.43 _ 7!.98 SNA 103.28 [CO .46207 IN( 3.56P7 VJ _0.881
RP 107.60 LAP 3.39 LOP 165.22 VP _1.367 GAP -27.42 ATP 88.89 T_. 165.93 TAP 237.91 RCA 55.55 APO 150.92 V2 35.219
RC _O.858 GL B,54 GP J .90 ZAL 60.40 ZAP 16,57 ETS 187._ ?_ 133.50 ETE 199.81 ZAC 95.63 ETC 166.40 CLP 16.47
PL.ANET_ENTR|C CONIC
C3 87._0_ VI4L. 9.3_40LA _10._0 RI_ 27,9'_ R_ 6_64J.7 _L J4,452 PTH 8.62 _ 16.652 OPA -.59 RAP 2.09 [CC 2.440]
LNCH A_t4TH LNCH T|_ L-_ TIE |Nj L AT JNJ LONG INJ RT AS( INJ A_TH INJ TIE PO CST TIM INJ 2 LATINJ 2 LONG
90.00 4 I 57 3879.18 -24.9J 1|6.24 L_4.|6 76.08 4 56 36 8679.8 -26.5B 107.97
gO.OO 21 _2 57 4_16.M |0.07 189._ 271.40 63.39 23 B 13 3916.4 6.41 183.05
I(:XL00 5 36 58 8973.15 -_S._) 94.89 284.73 76.63 6 26 85 2373.2 -2B.56 85.84
100.(30 23 O 44 4297._4 11,97 IPZ.73 2?0.40 68.40 84 18 81 _697.6 6,J8 166.01
110.00 7 13 57 _9._8 -3Z.24 7R,SB _6.09 77.97 7 58 27 ,3069.4 °53.56 63.59
110.00 83 40 7 4174,1B 16.68 1_O.'/'0 L:_7.7_ 59.7_ 24 49 41 3574.2 12.54 154.05
0IFFE_NTIAL CORI_CTIONS M|D-COUR_( (_ECUT|CN ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.6194 TRA-1.5997 T(3 °.1372 _AU .1673 _GT 1142.6 StIR 459.8 SC_3 57.2 ST 492.5 SR 431.6 SS 452.6
ROE -.701| _A .'L_"Z_ RC3 -.0405 rAU .Ol_OO l_T .0_5 _ -.0_86 RTT_ -.7635 CRT .7017 CRS .B097 CST .9_52
rOE .4443 FRA .80'_ FC3 -.|583 B_P 3368 _ |831.6 A_3 -.O078 RI3 -.7636 LSA 753.4 H$A 256,7 SSA 15.O
BOE .9355 BRA 1.6158 BC3 .1430 FSP -I_H_ ,_,J 1142,9 SC,8 458.9 THA 1.55 ELl 605.2 EL2 750.3 ALF 39.66
744
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69 J
! --
LAUNCH CAT[ DID 15 1_8 FLIGHT TII4_ 86.00 ARRIVAL DATE MAR _| 1969
NIEL |_X:ENTR| C CONIC
RL 147.|5 LAL .00
RP 107.62 LAP 3.39
RC. 49.405 GL 8,98
PLAN[ TOCrNTRI ( (:ON 1 (
C3 79.500 VHL 8.916
LNC.H ATMTH LNCH 7114[
gO.00 3 56 B
90.00 ZZ 2 _9
100.00 5 31 5_
1(30.00 23 9 J3
110.00 7 10 36
J10.o0 13 4? 2
o IFlr_I_NT 1AL O_C TZON$
TOE -.6212 TRA-1.5919 1"(:3 -.1362 8_J .15_0
RO( -.r_sgo RR,* .204l #()-.0437 F4U ,0165._
FOE ,4631 FRA .8_ F(3 -.1800 8SP 3_166
80( ,9130 BR4 1,6049 8(:3 ,1431 FSP -150
CISTM_[ IgZ.4Z]
LOL g_I.ZT VL Z5.164 GAL J0._ AZL 86.49 H(A TS.ZZ ._AA 104.71 £CC .44064 IN( 3.5081 Vl 30._!
LCP 168,47 VP 34,623 GAP -76,11 AZP 89,10 TAL 165.42 TAP 240,6_ RCA 58,55 APO 150,67 VZ 35.21l
GP J,99 7AL 59,63 ZAP 15,14 [75 168,36 ZA_ 155,26 £T£ 2100.64 74( 97.33 £TC 166,38 (LP JS.OJ
CL/. 21.23 R_L ZB.3? R.t0 6569.6 VEL J4.172 PTH 2.58 _'_P 15.936 OPA ._2 R_P 3.66 £CC Z.3084
L"I TIN[ |NJ LAT INJ _ |NJ RT AS( JNJ ATMTH _NJ TIN[ POC$T T|M INJ _ LAT INJ _ LONG
3285.17 -24.81 116.65 L_3.14 7_,89 4 50 53 2685._ -_6.51 108.39
44_._7 8.55 1_6._3 Z?0.70 62.90 13 16 4_ ]867.0 4.84 _80._6
2976.31 -26.g4 94._1 283.71 76.52 6 21 32 2376.3 °28.52 86.07
425J ,04 J.0,49 J70o09. _9,67 6! ,B5 24 20 4 _65J ,0 6,64 J63.4J
2667,61 -'?_Z.27 72,45 285,11 78.0S ? 55 3 2067.6 °33.57 63."6
4132,53 J5,_4 |_8.34 _.91 59.03 24 55 54 3532.5 11,02 151.77
NI0-(,OURS( [_ECUTION _CCURAO' ORTIT DETERMINATION /_CCUR_C_'
_T IJ_.8 SG_ 45g,0 S_3 62,2 ST 517.5 S_ 432,0 SS 473.0
_RT .06_9 _ -.0681 RTF -.7779 CRT .?0_6 (RS .613J (ST .9852
568 lZ?II.I _3 -.0081 R13 -.7781 LS_ 781.1 NS_ 258.5 SSA 15.!
S_I J1<13._ SG2 457,9 TI_ 1.70 ELI 624.6 EL2 253.6 ALF 37.79
FLIGHT TINE 88.00 ARRIVAL O_T( M_R 23 1969
H(LIC(ENTRIC CONIC
RL J47,13 LAL ,O0
RP ]07.65 LAP 3.38
RC 48.0_4 GL 9.43
PL4NET(X_[NTR|( C.Oq;C
C3 71.263 _ 8.501
LNG_ _2'NTH LNO_ TINE
gO.OO 3 49 56
90.OO 22 JJ 3_
100.oo 5 26 3#
100.00 73 17 30
110.00 ? 6 59
|10.oo 23 _3 40
0ISTkN(,E 19_.9_g
LOL 93.27 VL 23.5]4 GAL _0.47 AZL 8_.5_ _ ?8.46 SN4 106.15 E(C .42056 Jl_ 3.4495 vJ _.281
LOP 171,71VP _4,66_ G&P -24,_N_ A_P 8e,3| TAL 164,94 T_P 243,40 RC_ 61.51APO 150.80 VE 35.202
GP. 2.08 7_. 59.31 Z_P 13.?Z (TS 1_9.67 Z/14E157.17 (T( _02.76 ZJC 99.04 (TC 166.34 CLP 13.57
0L_ 11,85 RAL _8.7_ RA0 656_,4 V[k I3,g|S PTH 2,54 VHP 15,245 OP_ _,05 R_P 5.27 £CC 2.J893
L-[ TZVIE _NJ LAT [NJ LON_ _NJ RT A_( ZNJ A_4TH _NJ T?N[ PC) (ST TZN [NJ _ LAT _NJ _ LONG
3290,96 o24,71 117,05 2_2,01 75,72 4 44 47 2691,0 -26.44 108.60
4416.1_8 6.9_ 184,14 _.9_ 62,49 23 15 9 3816.9 3,24 177.45
1979.07 -26._9 94.'ro L_62.61 76.43 6 16 1_ 7_79.1 °28.49 86.27
4L_104,01 8._ 167,43 L_.B9 61._ 24 27 34 3_4,0 5.07 160.80
76_5.19 -3Z.30 72,17 184,01 78.15 ? 51 24 2065,_ -33,59 63.27
4090.65 13.76 156.00 _.0_ 58.40 25 1 _0 _490.7 9.48 149.51
OR_ZT O_T_RN_NAT_ON A(_UR4CY
ST 54_.B SR 4_1.8 S5 494.5
CRT .7104 CRS .8170 CST .9853
LS_ 811.9 NS_ 259.6 ss_ 15.3
EL! 645,5 EL2 256.0 ALF 55.93
TO£ °.6239 TRA-J._8_ T() -.13_ _U .1_ _T 1144.B _,R 457.5 S_3 67.7
RO£ -.6_78 RR_ .185e RC3 -.0468 FAU .01112 RRT .0767 _ -.0791RTI r -.7911
rOE .4833 FR_ .85_9 FC3 °.2950 _$P 3764 SGe 132'6.2 1_3 -.OOgO RI3 -.7918
8OE .eg"_ _A 1,59_7 1_3 .J416 FSP -166 SGJ 1_45.4 SG2 456.0 THA J.87
LAUNCH 0ATE D(C 25 1966 FLIGHT TIN[ 90,00 _RRIVAL 0ATE MAR _5 1969
HELIOCENTRIC CONIC OlST41_£ L-----------------_05.593
RL 147.I3 L_L .oo L(_ g3._7 VL Z3.BT6 G4L 9.g1 4ZL _6.61H(_ 81.69 S_A
RP IO7.68 LAP 3.36 LOP 174.95 VP _,088 GAP -23,65 _TP 89,51 TAL !64,51 TAP
RC 46,939 GL 9,69 _P 2,19 7_L _6,89 7AP 12,3J (TS 191,_0 7AE 15_._2 £T£
PLANETC(ENTRZC CONIC
C3 6_.721 VHL 8.107 0LA _2.44 RAL 29.D6 RX0 6569.2 _EL 13.678 PTH 2._0 VHP
LNCH 47HTH LNCH T_N_ L-I T_14[ |NJ LAT _NJ LON_ |NJ RT AS4_ |NJ A2'MTH [NJ T_M[
90.OO 3 43 ]B 3296.68 -_4,62 117,44 280.76 75,54 4 38 15
90,00 L_ L_O39 4366,14 _.38 181._? 269.17 62.16 23 33 E5
1oo.oo 5 21 3 2981,49 -Z6,85 94,87 _61,38 76,35 6 I0 45
100.00 23 25 35 4156.56 ?,40 J64,77 268,06 60,96 24 34 $2
110.oo ? 3 7 2662,J9 °32,34 7E,04 282,80 78,27 ? 4? 29
11o.o0 0 3 57 404_.63 12.25 153.68 265.16 57.83 1 J1 25
DIFFER_:NTIAL CCIRR(CTICNS NI0-COUR_ (X[CUTION ACCURAC_
TOE -.6269 TR4ol.572_ TC3 -.1287 gJ,U .1213 SGT 1298.! SG.R 4_5.3 SG3 73.7
ROE -.6073 RR_ .1681RC3 -,0500 F_U .01777 RRT .0888 _ -.09J4 RTF o._047
FOE ,5049 FRA ,8840 rE3 -,2341 8SP ...xg?l _ 1_75,7 I_ °,0100 R13 -,8049
80E .8728 BRA 1.5811 6C3 .1_1FSP -183 S_| 1298.6 _ 453.2 THk 2,03
LAUNO-I D4TE OEC 25 1968 FLIGHT TIN[ _Y'_.O0
107.56 £CC .40121 INC 3.3gE1 v_ 30.281
246.20 R(_ 64.40 _PO 150.71 v2 35.194
205,14 Z_C I(30,74 (T( 166,27 CLP 12.12
14,577 0PA 1,89 RAP 6,86 (CC _.0816
POCST TIN INJ _ LAT INJ 2 LONG
_96.7 -26.36 109.21
3?66. l J .61 174.62





ST 571.4 SR 430.9 SS 517.2
CRT .7_60 CRS .8212 CST .9854
LS_ 843,7 MS_ 259.8 SS_ 15.4
EL! 667,7 EL2 257.4 kLg 34.12
ARRIVAL 0_TE MAR 27 1969
H_LIOCENTRIC CONIC OI$TANCE 21E.2_
RL J47,J3 LAL ,_O LOL 93.27 VI. 24,J_ GkL 9.4J A,?L b6,64_ H(J _4.93 _44 JO_._ £CC .38_19 7N( 3,335_ VJ 30,28J
RP 107,71 LAP 3,3_ LOP 178,19 VP 35,Z<J_ GAP -_,_0 ATP 89.70 TAL 164,12 TAP _49,04 RCA 67,23 APO 150,61 v2 35,184
RC 4§.74_ GL 10.35 GP 2.31 7AL S8.5_ Z_P 10.91 [T$ 193.39 ZkE 161.39 ETE ,208.07 7_C 10_.43 ETC 166.18 CLP 10.67
PLAN[TOCENTRIC CONIC
C3 59,807 VHt. 7,7_3 0LA 23,0_ RAL 29,_0 RA0 6_6_,| V_L 13,4(:O PTH _,46 VHP 13,9_ OPA 2.7d RAP 8,43 ECC J.9843
LI_.PI A2"NTH LN_H TIME L°_ T1HE _NJ L4T INJ LO_ INJ RT A_ INJ A2'NTH IN_ TZN[ PO (ST TZN INJ _ LAT INJ _ LONG
90,OO 3 36 16 3302,45 °24,5_ 117,83 _79,41 75,37 4 31 18 270_.4 -26,29 109,61
90.00 _ 29 39 4314,81 3,74 176,39 168,_ 61,91 23 41 34 3714,8 -.05 171,76
Joo.oo 5 15 8 Zc_3.65 °_,87 95.0"_ 2_0.0_ 76.28 6 4 51 2383.7 -28.44 86.60
1o0.oo 23 33 _ 4108.83 5.8E 167..11 267.18 60.63 24 41 51 3508.6 1.86 155.56
11o.oo 6 59 I 2658.65 -3_.39 11.78 _BI.SO 78.4_ ? 4_ J9 2058.7 °33.65 62.77
110.OO 0 JO 0 4006,60 10.71 |5|,3_ _4._| S7._4 | 16 47 3406.6 6,_ 145,04
0IFFERENTIAL CCI_[CTJONS MJD-COLM_E [X_(UTZOM ACCURACY ORBIT DETERf4_NATION ACCURACY
TOE -.6_O6 TRA-1.5599 TC3 -.JE|5 6AU .1060 SGT 1353.0 SGR 4_2.4 ,T_3 80.4 ST 600.Z SR 4_9._ 55 541.0
ROE -,5777 RRA .J509 Re3 -,05_9 FAU ,01850 RRT .I0_ _ -.105_ RTT -.8170 CRT .7224 CRS .8259 CST .9857
FOE .5263 FRA .9137 FC3 -._78 B_ 4177 _ 14_6.6 R_ -.0l]! R13 -.817_ LSA 877.5 MSA 259.E 554 15.5
BOE .8552 _RA 1.5672 BC3 .13_5 FSP -L:_OE ,5(;1 1353.8 SG_ 449.7 THA _._1 ELI 691,6 ELE E57.8 _LF 32._7
745
JPL TM 33-99 EARTH--VENUS TRAJECTORIES C VOL 4. 1968-69_
LAUNCH CATE DE(: Z5 1968
HIlL ICCEN TR| C CONIC
RL 147.13 LAL .00
RP 107.74 LAP 3,Z8
RE 44.78Z (,L 10.8!
PLANE T(XENTR |C CONIC
C3 54.462 VHL 7.380
LNCH ATNTH LN(H TIH£
_.00 3 28 47
9O.00 22 38 33
100.0O 5 B 53
liFO.0(] 23 41 8
110.O(3 6 _4 41
110.00 0 IS 46
FLIGHT TINE 94.00 JRRIVAL DATE MAR 29 1969
C| STAN(£ 2|8.899
COL 93.27 VL 24.498 GAL 8.94 AZL 86.72 P_A 88.|6 SMA 110.24 ECC .36529 INC 3.2800 Vl 30.281
LOP 181.43 VP 35.493 GAP -21.39 AZP 89.B9 TAL I63.77 TAP Zfll.93 RCA 69.97 APO 150.51 VZ 35.174
6P "Z.45 ZAL 58.2] ZAP 9.5] [T5 |96.|3 ZAE 163.66 [T[ Z11.85 7AC JO4.l! ETC 166.06 CLP g,Zl
(_LA Z].58 RAL 29.48 RA0 6569.0 V[L 13.260 PTH 2.42 VHP ]].310 0PA 3.60 RAP 10.00 ECC 1.8963
L-I Till[ |NJ LAT IN| LONG IN| RT A_ IN| A2'MTH IN| TIN[ PO CST TIN IN| Z LAT ZNJ 2 LONG
3.1(38._ °24.41 118.24 277.97 75.19 4 23 53 2708.4 o26.21 110.03
4262.97 2.07 |75.49 267.44 61.75 23 49 36 3663.0 -1.72 168.87
2985.62 -26.79 95.16 278.64 76.2| 3 58 39 2)83.6 -28.42 86.74
4060.94 4.21 139.46 266.26 60.38 24 48 49 3460.9 .24 152.95
2654.63 -32.44 71 ..iS ZBO.09 78.59 7 38 35 L_054.6 -33.68 62.46
39_4.?0 9.16 149.13 L_3.Z"Z 56._Y'_ I 21 50 3364.7 4.75 142.83
CJrrERENTIAL CORRECTICN5 N|D-O_UR_E [_ECUTICN ACCURACY ORBIT 0£TERNINA TION ACCURACY
TOE -.6347 TRA-1.5461 TC3 -.1113 8AU .09(_ SGT 1409.0 _ 448.7 8_3 87.7 ST 630.3 SR 427.6 SS 566.3
ROE -.5490 RRA .1343 RC3 -.0537 g_l .01931 RRT .1179 RRIr *.1209 RTF -.8287 CRT .7296 CRS .8311 CST .9859
FOE .53_HS FRA .94_ FC3 -.3069 8_P 4388 S,_ |478.7 _ -.0124 R|3 -.8290 LS& 913.3 NSA 257.8 5SA 15.7
(_E .8392 8RA 1.5519 8(3 .1245 FSP -L>'Z4 56| J410.1 _. 445.2 THA 2.39 ELI 717.0 EL2 257.1 ALF 30.70
LAUN04 DATE OEC 23 J_Ag FLIC_NT Till[ 96.00 ARRIVAL OAT£
P_.L IO_ENTRI C C_NX C. O I STI_M(_ _I_ . 59J
RL 147.13 LAL .OO L(3L 93.27 VL 24.776 GAL 8.48 AZL 86.78 _ 91.39 SNA 111.3J [CO .34868 IN( 3.2244 VJ ]0.281
RP J07.77 LAP 3.22 LCP 184.67 VP 39.676 GAP -20.32 AZlP g10.08 TAt. J63.46 TAP 254.85 R(A 72.63 4PO 150.39 V2 35.164
RC 43.971 GL 11.2e GP 2.59 ZAL 58.01 ZAP 8.17 [TS |_3.8_ Z_E 165.97 ETE 216.92 ZAC 105.78 ETC 163.92 ELF 7,73
PLAN[ TOCENTRI C CONIC
C3 49.633 _ 7.04_ OLA 24.J2 RAL 2_)._9 RAO 6_.8 V_L 1_.077 PTH 2.39 _RAP 12.709 0PA 4.46 RAP 11.55 ECC J .8168
LNCH ATt4TH LN(H TIME L-Z TIME IN| LAT |NJ _ IN| RT AS(: ZNJ A_TH _Nj TZI_ PO CST Tilt IN| Z LAT IN| 2 LONG
gO.OO 3 20 53 3314.33 -24.31 IIB.6_ Z76.43 75.01 4 16 7 2714.3 -26.13 110.46
• 0.00 _ 47 Z| 4210.71 .38 I7Z._ _,_| 61.69 23 57 31 ]kSlO.7 -3.40 165.95
1130.00 _ 2 20 29_7.44 -26.76 9_.L_3 _"77.I_ 76.13 3 52 7 2_87.4 -_'8.40 86.87
100.00 23 48 _S 4013.03 2._(3 l_._ L_,_8 60,21 _4 S5 28 3413.0 -i.39 150.30
110.00 6 _lO 8 26_0.14 -32._0 71,J4 Z'/8,60 78.78 7 34 18 2050.| -33.71 62.1J
110.00 0 21 11 39_3.09 7.61 146,9| _.|9 56,57 I 2'6 34 3323.1 3,16 140.65
O|glrEI_NTIAL COR1RIECTI_N_ NI0-COUR_ [_(_CUTION ACCURACY OR81T O_TERNINATION ACEORACY
TOE -.8394 TRA-I.5_O_ T(3 -.0_78 _AU .07_ S_T 1466.1 _ 444._ _3 95,1 ST 6_I .7 SR 423.2 SS 592.9
RO_ -.5214 RRA .118J RC3 -.O*aSO g_J .020"21 RRT .1354 _RF -.13/_7 RW -.8398 CRT .7378 CRfi .8366 CST .9863
rOE .58J0 FRA .9759 r(3 -.3_;_4 _SP 4_=(_4 _ 153_.0 /_3 -.0|_9 R13 -.8400 LS_ 931.1 NSX Z53.6 $SA 15.8
. (_32 .82_0 8RA 1.53_1 _C3 .1137 F_ ° -247 _| 1467.4 S_2 440.0 THA 2.58 ELI 743.9 EL2 255.3 ALF 29.12
MAR 31 1969
LAUNCH DATE DEC 25 1968 FLIGHT T_t_. 9_.OO ARRIVAL DATE APR 2 1969
HEL[C([NTRIC CONIC
RL 147.13 LAL .00
RP 107,_O LAP 3.16
RE 43.319 GL 11,75
PLAN_TO_NTR|( (ON|C
C3 45.27_ VHL 6.728
LNCH 4_NTH LNCH TIM[
9O.OO 3 J_ 33
90.00 22 56 2
IOO.OO 4 55 29
IOO.O0 _3 55 46
110.00 6 45 25
]lO.OO 0 26 16
01STANE£ 232._O3
L_. 93.27 VL 25.035 G_L 8.04 AZL 86.83 14(4 94.62 SN_ 1J2.73 £CC .33_97 INC 3.1687 VJ 30.281
LOP 187.90 VP 35,845 G_P -19.29 AZP g0.26 TAL 163.20 T_P 257.82 RC* 75.19 *PO 150.26 V2 35.153
CP _'_F_AL _[?.85 _AP 6.85 ETS 205.18 ZAE 1_.26 £t£ _24.02 ZAC 107.4_ £T( 165,74 CLP 6.Ze
CLA 24.64 RAL 29.64 RA0 6568.7 VI[L 12.909 PTH 2.33 VHP 12.129 0PA 5.34 R_P J3.0B [CC 1.145l
L-I T|M_ _NJ I.AT IN| LO_ IN| RT AS_ IN| A2'MTH IN| TII4_ PO (ST TIN |NJ 2 LAT IN| 2 LONG
3321.03 -24.19 119.10 274.81 74.82 4 7 54 27_1.0 -26.04 110.92
4158.|4 -1.31 169.65 26_.fl4 61.71 24 5 20 3558.1 -5.08 163.00
29_9.11 -26.73 95.41 27S.54 76.10 5 45 19 Z389.1 -28.39 86.99
396_.29 .98 154.2_ 264.27 60.12 25 | _! 3_6_._ -3.00 147.68
2645._1 -32.57 ?0.77 _ 78.99 7 29 30 2045.2 -33.74 61.73
3881.95 6.06 144.74 _1.11 56.29 I 30 58 3282.0 1.59 138.50
C[FFERENT|AL CORf_CTZONS
TOE -.6445 TRA-I.51_ T(_ -.0P4_9 BAU .0609
ROE -.4948 R_A .1024 _C3 -.0_99 r_u .021_1
FOE .6109 FR_ 1.D099 FC3 -.4033 8SP 4819
_OE .8126 8R_ 1.5172 8(3 .1006 FSP -273
LAUNCH O_TE OEC Z5 19_
H[L IC_£NTRIC CONIC
MIO-CCURSE E_CUTION ACCURACY ORBIT O[TERNINAT[ON ACCURACY
S<,T 1S24.6 t,GR 439_6 .%3 104.5 ST _94.5 SR 422.4 SS 621.2
RRT .155_ _ -.1_88 RTT -.8_0| CRT .746_ CR$ .8427 CST .9867
•%6 1586.7 RZ3 -.0155 RI_ -.8504 LSA 991.3 NSA 252.5 SS_ 15.9
SG| 1526.2 SG_ 433.8 THA 2.79 EL! 772.6 £L2 252.5 ALF 27.63
FLIG.IT TINE J(X].O0 ARRIVAL _ATE APR 4 1969
0ISTANCIE 239.0_0
RL 147.13 LAL .00
RP 107.84 LAP 3.08
RC 42.8}4 GL 12._2
PLANE TO(F'NTRI C CONIC
C3 41.333 VHL 6.4Z9
LNC_ A_MTH LN(H T_HE
gO.00 3 3 4#
90.00 Z3 4 37
100.00 4 48 23
JOO.OO 0 6 37
110.OO 6 40 33
110.OO 0 30 _8
LCI. 93.27 VL 25.276 GAL 7.6_ A2'L 86.89 PICA
LOP 191.13 VP 36.002 GAP -J8.]0 AZP g0.43 TAL
GP 2.94 ZAL 57.76 ZAP 5.4_ ETS 213.|0 Z_E
97.85 SNA 113.90 ECC .31811 IN( 3.1J26 Vl 30.281
162.99 TAP 260.83 RCA 77.67 APO 150.13 v_ 35.141
170.39 ET£ 234.43.ZAC 109.04 ETC 165.53 CLP 4.79
DLA 2S.13 RAL 29.62 RAO 6S_8.6 VEL 12.7SS PTH 2.32 _HP 11.569 0P4 6.22 R_P 14.60
L-I TIM_ |NJ LAT INJ LOIW_ INJ RT AS( INJ A2_4TH INJ TIt4_ PO CST TIN INJ 2 LAT
3327.9"Z -24.07 119._6 273.11 74.61 3 59 16 2727.9 -25.95
410_.40 -3.01 166.70 164._3 61.83 24 13 2 3505.4 -6.76
2990.63 -_.71 95._J _7_.88 76.04 5 38 16 2390.6 -28.36
3917.9E -.63 1_1._0 21S3,_0 60.11 III 55 3317.9 -4.60
2639.82 -32.64 70._ 275.37 79.23 7 24 32 2039.8 -33.7_
3841.50 4.53 142.61 259.99 56.08 I 35 0 324_._ .05
_IFFERENTIAL CORRECTIONS
TOE -.6501 TRA-|.4952 TC3 -.0597 8AU .O472
ROE -.4695 RRA .0872 RC3 -.O611FAU .02_31
FOE .6435 FRA 1.0439 FC3 -.4673 BSP _035
80E .8019 8RA 1.4978 8C3 .0854 FSP -_02
NI0-r.OURSE E_ECUTION ACCURACY
S_T 1583.6 ,SC,R 434.5 ,%3 114.3
RRT .1776 RgF" -.18J7 RW -.8599
5r..,8 1642,1 _3 o.0173 R13 -.8603










ST 728.4 SR 419.2 SS 651.3
CRT .7fl66 CRS .8492 CST .987_
LS_ 1033.6 NS_ 248.7 SSA 16.0
ELI 802.8 EL2 248.7 _LF 26.24
746
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69
LAUNCH 0ATE DEC 25 I_B
I'flEL_C([N TR [{ CON|C
RL 147.13 hAL .IX]
RP .t07,87 LAP 3°00
Re 42.524 GL IZ.67
PLAN_TOCFNTR] C CONS(
C3 37.778 VHL 6.146
LNCH A?HTH LNCH TIliE
90.00 Z 54 40
90.t_}O 23 13 4
IOO.OO 4 41 9
11:_.oo 0 13 12
110.00 6 35 55
110.oo 0 35 16
FLIGHT TIN[ 102.OO ARRIVAL DATE APR 6 1969
OfSTA_[ _4S . 71,0
LC_ 93.27 VL 25.499 GAL 1'.22 AZL 86.94 HCA 101.07 SNA 115.02 ECC .30,110 INC 3.0556 Vl 30.281
LCP 194.36 VP 36.148 GAP -11,.35 AZP g0.59 TAL 162.82 TAP 263.89 RCA 80.04 APO 150,00 V2 35.129
GP 3.14 ZAL 57.73 ZAP 4.54 ET$ LP'ZS.4I 7A[ 172.14 ETa" 2_O.06 7AC 110.63 IrTC 155.28 CLP 3.29
DLA 25°59 RAL 29.53 RAD 6368°5 V[L 12.615 PTH 2.29 VHP 11.028 OPA 7.11 RAP 16.09 ECC 1.6217
L-! TIME |NJ LAT INJ _ INJ RT ASC |NJ A214TH INJ Till[ PO CST TIN INJ 2 LAT INJ 2 LONG
3335.22 -23.94 120.06 21,1.35 1,4.40 3 50 15 2735.2 -25.85 111.91
4052.67 -4,70 165.73 263.41' 62.04 24 _0 36 3452.7 -B.4I 157.O3
2991.92 -26.68 95.60 272.15 1,6.00 5 31 1 2391.9 -28.35 87.19
3871.20 -2.21 149.04 262.09 60.18 1 11, 43 3271.2 -6.16 142.48
2635.92 -32.71 69.g'Z 273.r_5 1,,9,48 7 19 29 2033.9 -33.82 E_3.86
38OI.96 3.O2 140.54 258.83 55.93 I 38 38 3202.0 -1.47 134.33
M_O-(._)RS_ E_CUTZ_N A(CUtRACY 02_I T 0_"TERIIAZNATION ACCURACY
SGT 1643.8 _'_ 4_1.5 SG3 125.1 ST 1,63.8 SR 415,B SS 683.3
RRT .2031 RRF -.Z01,9 RT1r -.869l CRT ,761,2 CR5 .856J CST .9877
SGB 1698.1' I223 -.0195 RI?_ -.8695 LSA 1078.6 MSA 244.2 SSA J6.0
SGI 1646.Z _ 419.0 THA 3.24 ELI 834.7 EL2 244.0 ALF 24.94
FLIG.IT TINE 104.00 ARRIVAL DATE APR 8 1969
OIrFERIENTZAL CORR_CTIONS
TOE -.6561 TRA-1.4757 T¢3 -.0340 B_AJ .0354
ROE -.4454 RRA .0723 Re3 -.O614 FAU ,0_355
FOE .6791 FRA 1,0843 FC3 -,53_H5 BSP 5247
BOE .1,930 _RA 1.41,1,4 8C3 .0702 FSP -334
LAUNCH DATE OEC 25 1g_8
HELIC(ENTRIC C.CNIC OISTM_E 252.518
RL 141,.15 I._L ,0(3' LOL 93.21' VL 25.701, GAL 6.85 A2"L 81,.00 fAC.A104.29 914A 116.09 ECC .29090 INC 7.99?4 Vl _O.281
RP 107,91 LAP 2.90 LCP 191',59 VP 38,_3 GAP -J6,44 AZP 90,74 TAL 162.70 TAP 266,99 RCA 82.32 APO 149,86 VE 35,111,
RC 4_.392 GL 13.12 GP 3.31' ZA_ 57.77 ZAP 3.B0 ETS 244._6 2AE 11'3.10 ETE _1'I.97 ZA( 112.19 ETC 165.00 CLP J.76
PLANETOCENTRIC CCNIC
C3 34,_7D VHL _,880 DLA 26,D_ RAL 79,38 R_O 6_,4 _L
LNCH ATNTH LNCH Till[ L-I 711_ INJ taT
go.Do 2 45 13 3342.86 -23,1'9
90.00 23 21 21 4000.19 -6._1,
1o0,0o 4 33 41' 299"Z,84 "26.61'
100.00 0 19 Z3 3825.44 -3.1,6
110.O0 6 30 34 _621'.45 -52.1,9
_IO.DO 0 39 6 31,6_.60 1.36
OIFFERI[NTIAL (,OI_eECTI(_NS
TOE -,66_2 TRA-|,d_hlO TC3 -.00_ 8A_ .O_
ROE -.422§ RRA .O31,9 RC3 -,O605 IrMJ .02493
FOE .7180 IrRA 1.12aJ3 FC3 -.6242 BSP 5466
BOE ,7856 _qA 1.4552 BE3 .0606 FSP -569
J_.488 PTH 2,26 VHP 10,507 OP_ 8,01 RAP J7,56 ECC 1,5689
INJ _ INJ RT AS_ ZNJ A214TH INJ T1li_ PC) C$T TIM INJ 2 LAT INJ Z L_G
1213.51, 269.53 74.18 3 40 56 21,A2.9 -25.74 112.44
160.79 L_.31, 62.35 2A 2_ 1 _400.2 -I0.02 15A.02
95,G7 2?0.38 75.97 5 _3 40 2392.8 -28.33 87.26
146.52 2_0._4 60,32 1 23 9 3225.4 -7,68 139.93
69.45 21,1.89 79,76 1, |4 LP_ 2027.4 -33.86 60.36
138.53 7_1,.63 55,8_ 1 4J 49 3163.6 -2.93 137.33
N|D.-COURPJ[ EXECUTION ACCURACY CI_IT OETER14INATION ACCURACY
Sr,T 170_.6 _ 422.6 .%3 131,.1 ST 8OO.1 _ 41_.2 s$ 717.2
RRT .2321 _ -.231,6 RTIr -.81,1,1' CRT .1,781, CRS .8635 CST .9883
1755.3 R_5 -.0219 R13 -.8781 LSA 1125.6 MSA 239.0 SSA 16.1
S¢I 1706.6 S_Z 410.3 TH_ 3.50 ELI 867.9 EL2 238,4 ALF 23.76
LAUNCH O_TE 0EC 25 1968 FLIGHT TINE 106.00 ARRIVAL D_TE APR I0 1969
HELIOCENTRIC CONIC
RL 147.13 LAL .0(3
RP 1[}7.95 LAP 2°80
RC 42.442 GL 13.55
PLANETOCENTRi C CONIC
C3 31.67T VHL 5,628
LNCH AZIITH LNCH TIME
90.0_ 2 35 32
90.00 23 29 24
IO(3.OO _ 26 26
1_.oo o 25 7
110.oo 6 25 31,
110.OO O 42 75
OI STANCE 259.Z71
LOL 93,27 VL 25,899 GAL 6.46 AZL 87,06 HCA 107,51 SMA 117.11 ECC .27850 INC 2.9375 vt 30.281
LOP 2(30,81 VP 36,40_ GAP -15,55 ATP 90,88 TAL 162,63 TAP 21,0,14 RCA 84,49 JPO 149,72 V2 35,105
GP 3,62 ZAL 57,86 ZkP 3,63 ETS 268,1,4 ZAE 11,2,95 ETE 296,38 Z_C 113,70 ETC 164,67 CLP ,20
OkA 26.41 RAL 29.18 RA0 6568.3 V1EL 12.371 PTH 2.23 VHP 10,004 DPA 8.92 RAP IB.gB ECC 1.5213
L-! TINE |NJ LAT INJ LONG [NJ RT AS_ INJ A2_ATH ]NJ TD4E PC) CST T|N _NJ 2 LAT _NJ 2 LONG
33_0.69 -23_.65 121,10 267,66 75.95 3 31 23 2750.7 -25.62 112,99
3948.30 -8.O0 157.85 _1.23 62.75 74 35 12 3348.5 -11.59 151.01
2_J3.16 -2_.66 95.r_ 2_8.55 1,5,96 5 16 19 _393.2 -28.33 87.28
3781.O5 -5.25 144.07 2_9.1,4 60,33 1 28 8 3i81,1 -9.14 137.44
2620,27 -3_._ 68,89 270,01, _(],01, T 9 11 L_20,3 -33.90 59.B0
3726,1,J ,15 136.6J 256,38 _5,82 I 44 32 3126.7 -4,34 130.40
DIFFERENTIAL CORRECTIONS
T0E -.6255 TRA-I .4_H_8 TC3 .0_41, BNJ .O'_T
ROE -.4004 RRA ,04)6 RC3 -.0582 rAu .02646
roe .7606 FRA 1,1696 IrC3 -,1233 e_P 51,1,6
BOE .7427 BRA I .431,4 _3 .0677 F,SP -409
L_UNCH OATE OE( 25 1968
HEL IOCENTRIC (_NIC
NI0-(OURSi_ E_ECUTION ACCURACY ORBIT 0ETERtAINATION _CCUR_CV
S(;T 1753.2 SGR 415.8 SG3 150.4 ST 803,4 _R 407.9 SS 753,2
RRT .2416 RRr -.2715 RTIr -.8834 CRT .7698 CRS .8713 CST .9835
SGB 1801.9 1_3 -.041,5 RI3 -._41 LSA 1148.B lISA 843.4 SSA 15.9
561 11,56,5 .%2 402,8 ?HA 3,46 ELI 868,_ EL_ 240.9 ALF 23.24
FLIGHT T_NE" IO8_00 ARRIVAL DATE APR 12 1969
0IST_E _.O_
RL 147.13 LAL ,00 LCI. 93.21, VL _._'6.01,7 GAL 6.11 A2'L 87.12 t,'_A 110.1'3 S>IA 118.07 ECC .266_7 IN(: 2.8756 Vl 30.281
RP 107.99 LAP 2.69 LOP 204.03 VP 36.523 GAP -14.70 A?P 91.0_ TAL 162.60 TAP 273.33 RCA 86.56 APO J49.58 V2 35.092
RC 42,671 G.L 13,9q6 GP 3,91 7AL _,02 TAP 4,15 ETS 291,54 ZAE I1'1.71, ETE 316,50 ?AC 115.17 ETC 164,29 CLP -1 .39
PLANETC(ENTRIC CONIC
C3 29.067 VHI. 3._1 OLd L_.1,6 RAL 28._'Z RAO 6_$8.2 VI[L 12.265 PTH _.21 VHP 9.520 DPA 9.84 RAP 20.37 ECC I .4784
LNCH AZHTH LN(_H TIN[ L-I Till[ INJ LAY INJ _ INJ RT A,_ INJ AZNTH INJ TIME PC) C$T Till INJ 2 LAT INJ 2 LONG
go.Oo 2 2_ 45 3358._4 -23.50 121.61 265.7_ 73.74 3 21 44 21'58.3 -25.51 113.52
90,00 23 3_ 6 3897,49 -9.31' |54,94 L_O.04 63.L_ _4 42 3 3_97.5 -13.09 148.03
100.0_ 4 19 14 29¢J_.53 -_.61, 9_.64 L=_6.?O 75.98 5 9 I_ _392.5 °28.34 87.24
IO0,O(3 O 30 IA 31,38.54 "6.61' lil.?J 258.48 60.1'9 I 32 33 3138.5 -I0.51 135.03
110.130 6 20 46 26J2,2"Z -_,91' 28,28 268,2"_ B0.42 ? 4 J9 2012,2 °33,94 59,1_
IIO.DO 0 45 11 _91.62 -1.19 134.78 255.10 55.84 I 46 43 _O91.6 -5.61, 128.55
OIFIrER1ENTIAL CORR[CTICNS NIO-_ [X_¢uTI(_N ACCURAC'¢ ORBIT DETE_4IN_TION ACCURACY
TOIE -,6741 TRA°I .401'I TC3 .01'41' BALI .0338 SGT 1823.3 _ 410.1' SG3 165.2 ST 875.0 SR 405.1 SS 791.4
ROE -.3811 RRA .0L_3_ RC3 °.D541 rAu .02#!8 RRT ,_4 RRIr -.3102 RTIr -.8934 CRT ._034 CRS .8794 EST .9895
FOE .B072 FRA 1,211,5 FC3 -,8393 BSP 5902 _ 1869.0 R_3 -.O284 213 -.894q LSA 1226.5 MSA 226.9 SSA 16,2
BO£ .7743 BRA 1.401,4 8C3 ,0_'23 FSP -453 _GI 1827.7 _ _313.5 THA 4,08 ELI 937.6 EL2 225,1 ALF 21.72
741,
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69,
LAUNCH 0ATE 0EC Z5 J966 FLIGHT TIME ||0.00 ARRIVAL pATE A PR |d |969
HELI(X_ENTRIC CONIC DISTANCE 272.279
RL |47.13 LAL ._ LOt, 93.27 VL 26.Z41 GAL 5.76 AZL 67.19 HCAII3.95 SNk I|B.B [CO .15598 I NC 2.B109 V) 30.Z8!
RP 108.0_ LAP 2.57 LOP 207,Z5 VP 36,628 GAP -13.88 AZP 91.]4 TAL 162.61 TAP Z76.56 RCA 68.53 APO I_9.44 v2 35.080
RC 43.078 GL |d.34 GP 4.23 ZAL 58.22 ZAP 5.19 ET$ 307.53 ZAE 169.99 ETE 330.44 ZAC 116.58 [TC I63,87 CLP -3,01
PLANETO(ENTRIC CON|C
C3 26.7|3 VHL _.|68 0LA 27.06 RAL ZB,6| RA0 6_66.| VEL 12.|69 PTH Z,|8 VHP 9.094 OPA |0.78 RAP ZI.?Z ECC J,4396
LNCH AZMTH LNCH T[I,_ L-I TII_ INJ LAT INJ LONG ZNJ RT ASC INJAZMTH [NJ TIME PO CST TIM |NJ 2 LAT[NJ 2 LONG
90.00 2 16 8 3365.22 -23.37 J22.08 263.83 73.54 3 12 13 2765.2 -25.4! 114.OO
90.00 Z3 44 13 38A8.54 -11.06 152.12 258.B0 63.76 2A 48 24 3248.5 -14.49 145.13
!00.00 4 12 21 2990.48 -26.71 9_,50 264,63 76.05 9 2 !3 2390.5 -28.36 87.09
!00.00 0 34 37 3698.52 -?.99 139.46 257.18 61.10 I 36 16 3098.5 -11.79 13Z.75
!10,00 6 16 |I 2603.07 -33.07 67.56 26.6.33 80.82 6 59 34 2003.1 -33.99 96,46
liD.DO 0 47 19 3658.69 -2.45 J33.06 253.78 55.8_ I 48 17 _56.7 -6.91 IZ6,BI
OIFFERENTIAL CORRECTIONS H|O-COUR_ E_CUTJON ACCURACY ORBIT DETERNINATION ACCURACY
TOE -.6796 TRA-|._82! TC3 .1228 BAU .047| _T 1882.5 SGR 405.4 SG3 J8|.6 ST 9!3.2 SR 402.0 SS 63J.6
RDE -.3626 RRA .0156 RE3 -.0477 FAU .0_010 RRT .3447 _ -.3541RTF -.9005 CRT .8J67 CR5 .8879 CST .99D2
rOE .B_O FRA !.2696 FC3 -.9755 BSP 6!O9 5GB J925.7 R23 -.0325 R13 -.90|1 LSA ]280.1 NSA 220.! $5A J6.3
BOE .1703 _A !.3822 BC3 .|316 FSP -503 SG! 1687.9 SG2 579.5 THA 4.43 EL| 973.8 EL2 2!7.6 ALF _O.86
LAUNCH DATE DEC 25 |96_ FL|rvHT Title 112,00 ARR!VAL DATE APR 16 1969
HELIOCENTRIC CON|C DISTANCE 279.528
RL 147.13 LAL .OO LOL _3.27 VL 26.395 GAL 5.46 AZL 87,26 _ J17.16 ,5_4A 119,B$ £CC .2458! INC 2.743(3 V| 3(3.261
RP J08.07 LAP 2.44 LC_ 210.46 VP 36.725 GAP -13.09 AZP 91.25 TAL 162.67 TAP 279.83 RCA 90.39 APO 149.3l v2 35.067
RC 43.658 GL 14.69 GP 4.61ZAL 58.48 ZAP 6.56 ET$ 3J7.69 Z,i_. 167.9_ ETE 339.92 ZAC 117.92 ETC 163.39 CLP -4.68
PLANET_ENTRJC CONIC
C3 24.591 VHL 4,959 0LA 27,31RAL 28,26 RAO 65f._,0 V_L
LI_J'4 AZNTH LNCH T_NE L-Z T|NE IN! LAT
90.00 2 7 ! 3320.16 -23.27
_.00 23 50 33 _02.61 -J2.=2
100.00 4 _ 6 2986.33 -26,76
IOO.OO O 38 4 3661.76 -9.19
1!0.00 6 !J 5? 2592.56 -33.J8
110,OO O 48 43 3628.31 -3.6!
OIFFERENTZAL C_RIECTION9
TOE -.6,_43 TRA-J.3555 TC3 .1773 BAU .0597
ROE -.3457 RRA .0016 RE3 -.0_6 FAU .03225
r0E .9135 FRA 1.3265 FC3-1,1352 B_ 63i9
BOE .7667 BRA 1.3555 BC3 .1615 FSP -559
12.062 PTH 2,16 VI-IP B.E)5 0PA If./4 RAP 23,00 ECC 1.4041
INJ LOI_ INJ RT ASC INJ AZNTH INJ TINF._ PO CST TIM INJ 2 LATINJ E LC_NG
122.A1 261.90 73.40 3 3 1! 2770.3 -25.33 1!4.3_
149.44 257.51 64.35 24 53 _5 3202.6 -J9.78 142.36
95.21 262.96 76.19 _ 55 53 23e6.3 -18.41 _6.79
|37.4! 255,83 61.43 J 39 6 3061.B -]2.94 110.63
_.?B 2_4.43 81.28 6 53 9 199Z.6 -34.D3 57.65
131,47 25_.AI 55.98 | 49 11 ]026.3 -6.05 !25.20
N_0-COURSAE E_ECUT|CN _C_uRACY O_BIT DETERMINATI_N ACCURACY
._t 1939.9 _,R 401.2 5G3 ZOO.O ST 951.2 5R 399.4 55 874.2
RRT ,3925 _ -.4018 RTF -,9072 CRT .8_O4 CRS .8968 CST ,9908
1980.9 1_3 -.0375 R13 -.9079 LSA 1335.3 NSA 212.9 55A 16,3
_(;J 1946.5 5G2 36T,6 THA 4,61 EL! ]OLD.2 EL2 209.6 ALF 20.12
LAUNCH DATE _EC 25 ]968 FLIGHT TIN[ |14.00 ARRIVAL OAT[ APR I_ 1969
HELIOCENTRIC CON|C
_L 147.13 LAL .00
RP |OS.lJ LAP 2.30
RC 44,403 GL 14,99
PLA_TO_ENTRIC CON|C
C_ Z2.6TB VHL 4.762
LNCH AZMTH LNCH T|NE
90.OO I 59 O
90,OO 23 5_ 27
1OO.O0 4 0 44
]00.00 0 40 2'0
1J0.OO 6 B 14
lJO.00 0 49 19
DISXANCE 286.27!
LO_. 93.27 VL 26.535 GJL 5.J7 AZL 67.33 HCA !20.37 SM_ 120.66 ECC .23633 INC 2.6712 v! 30.Z6]
LOP 215.67 VP 36.814 GAP -12.31 AZP 9J.35 TAL 162,7? TAP 283.t4 RC_ 92.14 APO 149,17 v2 35,053
GP _.03 ZAL 58.76 ZAP 8.!3 ET$ 3_4.18 ZAE 165.85 ETE 346.66 ZAC 119.20 ETC 162.85 CLP -6.39
DLA 27.50 RAL 27.67 RAO 6567.9 VEL 1_.002 PTH 2.14 VHP 8.173 OP_ 12.73 RAP 24.23 ECC 1.3732
L-I TIN[ INJ LAT ]NJ L(_NG |NJ RT A$C INJ AZNTH ]NJ TZI, I_ PO CST TIM ]NJ 2 LAT [NJ Z LONG
337J.75 -_3._4 _2.51 _:_0.00 73.36 Z 35 12 2771.7 -25.31 !14.45
3761.52 -13.62 147.01 156.|4 64.93 24 58 B 3161.5 -]6.69 139.86
2979.32 -26.89 94,72 26|.09 76.4Z 4 50 24 2379.3 -26.49 86.26
3629.19 -10.25 135.57 254,4J 61.77 I 40 49 ]029.2 -13.94 128.23
2580.33 -33.31 63,65 262.51 81.82 6 51 14 1980.3 -34.O6 56.?D
3600.93 -4.65 J]0.03 25J.0J 56.10 ] 49 ZO ]000.9 -9.07 123.73
CIFFERENTIAL C_RE_TICI_S
TOE -.6885 TRA-I.3287 TC3
RDE -.3305 RRA -.0!28
FDE .9741FRA _.3896
8DE .2637 BRA 1.3287
LAUNCH CATE DEC 25 J968
HELIOEENTR|C CC_JC
RL 147.!3 LAL -0_
RP 108.15 LAP 2.16
RE 45.]09 GL 15.23
PL_NETO(ENTRIC CONIC
C3 ZO.952 VHL 4.577
LNCH AZMTH L_H T_H_
_)0,00 J 52 55
90.00 0 2
1OO.00 3 56 37
1OO.00 O 41
1]O.00 6 5 12
]lO,OO 0 49 l
C[FFERENTIAL CC_RECTIONS
r0E -.6906 TRA-J.3OO4 TC3 .]052 BAU .0855
ROE -.3120 RRA -.O276 RC3 -.0091FAU .O3733
r_E 1.0395 FRA 1.4590 FC3-1.5426 BSP 6?09
B0E .7599 BRA 1.3007 BE3 .]054 FSP -690
M|O-COUR_ E_ECUTION ACCURACY
.2375 _AU .0724 SGT 1996.3 SCA_ 398.7 5G3 22_,5
RE3 -.0260 FAU .03464 RRT .44_ _ -.4594 RTF -,9J33
FC3-1.3224 BSP 651Z SG8 2033.7 R_3 -.O433 R13 -.9141
Be3 .2389 FSP -620 5G1 2004.4 SC_ 355.4 THA 5.26
FLI_T TIME 116.OO
0ISTAN(E _93.004
LOL 93.Z7 VL 26.665 GAL 4,6_ AZL 67,41H_ ]23.56 .SN_
LOP 216.88 VP 36,895 GAP -1|.58 AZP 91.44 TAL 162.91 TAP
GP 5.51ZAL 59.12 ZAP 9.84 £T$ 328.47 ZAE 163.81ETE
DLA Z7.6! RAL 27.45 RAD 6567.9 VEL ll.9_g PTH 2.12 VHP
L-I TIM( INJ BAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME
3367.16 -23._3 122.20 258.15 73.49 2 (9 2
3727.B? -14.5_ 145.01 254,69 65.46 I 4 16
2968.4_ -27.06 93.96 259.24 16.79 4 46 5
36OI.85 -11.J2 154,01 252,94 62.08 I 41 9
2566.00 =33.44 64._5 2_0._ _2,45 6 47 5_
3577.04 -5.56 128,78 24_.58 96_22 | 48 36
MJ0-COUR_E E_CUT_ON AC(uRACY
SGT 2049.3 S(_R 398,8 5G3 243,4
RRT ;_045 R_ -,5206 RTF -,9190
S(_ 21067.7 R_3 -.0506 RJ3 -.9200
SGI Z059.A 5C.2 342.6 THA 5.77
ORBIT OETERMINATION ACCURACY
ST 989,2 5R 397.6 55 919.3
CRT .8445 CRS .9058 CST .9913
LSA 1392.6 MSA Z05.5 55A 16,3
ELI ]047.O EL_ 201,2 ALF 19.50
ARRIVAL DATE APR ZO 1969
12|.42 ECC .2_752 INC Z.5943 vl ]0.28]
_86.49 RCA 93.79 APE) ]49.O4 V2 35.040
35!.7_ ZAC 120.38 ETC ]62.24 CLP -B.]_
7.75_ CPA 13.74 RAP 75.3_ ECC 1.344_








ST 1025.2 5R 397.0 55 966.]
CRT ,8587 CRS ,915| CST .9921
LSA 1450,0 MSA 197._ 55A 16._
EL| !082.3 EL_ %92.7 ALF 19.02
-- ........ 748
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69)
LAUNCH CAT[ eEC 25 1968
HtELIO([NTRI( CONIC
RL 117.13 LAL .00
RP 108.19 LAP Z.O|
RC 46.364 GL 15.41
PLAN[TCXENTRIC CONIC
C3 19.395 VHL 4.404
LN(.._ AZMTH LN(H TINE
90.00 1 49 44
gO.00 0 I 51
100.00 3 54 6
100.00 0 40 10
110.00 6 3 £
110.00 0 47 43
rLI_T TIN[ llB.00 ARRIVAL CATE APR Z? 1969
CISTANCE 299.727
LOL 93.27 VL 26.784 GAL 4.62 A?L 87.49 _A 126.78 SMA 122.13 ECC .21935 IN( 2.5119 Vl _3.281
LOP 220.09 VP 36.969 GAP -10.87 A?P 91.50 TAL |63.08 TAP 289.B6 RCA 95.34 APO 148.92 V2 33.027
GP 6.08 7AL 59,48 ?AP 11.69 [TS 331.38 ?A[ 161.89 ETE 355.93 [AC 121.46 [TC 161.56 CLP -10.00
CLA 27.65 RAL 27.01RAO 6567.B







VEL 11.865 PTH 2.10 VHP 7.560 OPA 14.80 RAP 26,44 [CC 1.3192
INJ RT AS( INJ A5_4TH INJ T|NE PO C$T T_N INJ 2 LAT INJ 2 LONG
256._ 75.87 2 45 38 2753.5 -25.58 113.18
253.15 65.84 1 3 36 3104.7 -18.37 136.35
257.43 77.35 4 45 19 2552.6 -28.77 84.35
251.41 62.33 1 39 51 EgbO.8 -15.40 125.8B
858.68 83.21 6 45 32 1949.1 -34.16 54.86
248.12 56.55 1 47 0 2957.1 -10.69 121.38
0IFFERI[NTIAL CORR1ECTIONS
TeE -.6889 TRA-1.2690 TC3 .3830 BJ_J .0994
RoE -._053 RRA -.0430 RC3 .0132 f*U .04040
ro[ 1.I088 FRA 1.5347 Fc3-I.B035 8_ 6945
8OE .7555 BRA 1.£697 BC3 .3_32 FSP -77!
LAUNCH OATE DEC 25 1961_
H[L IOCENTRIC C.J_IC
RL 147.15 LAL oO0
RP 108,23 LAP 1o86
RC 47.558 Gt. 15.50
PLANE TC_ENTRIC CONIC
C3 17.989 VlHL 4.241
LN(J4 A2'NTH LN(.H Till[
gO.OO J 50 13
gO.OO E3 53 57
IOO.00 5 53 33
IO0.00 0 57 13
110.00 6 1 57
110,(}(3 O 45 19
NI0-G3URSI[ E_ECUTION ACCURACY ORBIT CrTERNINATION ACCC_ACY
$6T 2095.4 _k_ 402.4 _3 2168.9 ST 1056.4 SR 397.6 SS 1013.6
RRT ._66 _F -._k_61 RTIr -.9247 CRT .8727 CRS .9243 CST .9927
_1_ 2133.7 _3 -.0594 RI3 -,9'?58 LSA 1505.0 MSA 190.1 SSA 16.1
SGI 2108.1 _ 329.5 THA 6.57 ELI 1113.6 EL2 184.2 ALF 18.72
FLIGHT TINE |_0.00 ARRIVAL _ATE APR Z4 1969
LOL 93._7 Vi. _.B94 GAL 4
LOP 225.f9 VP 37.035 GAP -I0.|8
GP 6.75 ZAL 59.tl8 lAP 13.66
01STM_K:E 306.437
.37 _TL 87._8 _ 129.99 _ IL_Z.BO ECC .21178 IN( 2.4222 Vl 30.281
AZP 91._ T*L 163.28 TAP 295.27 RCA 96.79 APO 148.80 v2 35.013
ETS 333.36 ZAIE 160,|_ ETE 359.52 74( 1_2.42 ETC 160.81 CLP -1!.91
OLA £7.59 RAL _._18 RAO 6567.7








TOE -.6872 TRA-J.2_ TO3 ,46|3 B_4J .1114
ROE -.2958 RRA -,059_ RC3 .041B r/_J .04_77
F0[ 1.1B43 FRA | .6ZIG FC3-_.1063 _SP 7109
_E .7481 _RA 1.2411 _3 .4652 FSP -859
_E:L 11.806 PTH 2.09 W_P 6.979 0PA 15.90 RAP 27.40 ECC 1.2960
INJ RT A_ INJ AZMTH INJ TII4_ _ CST TIN INJ 2 LAT INJ 2 LONG
254.71 74.60 £ 45 42 2728.5 -25.94 111.44
251.47 645,02 24 55 51 3094.3 -18.63 135.70
£55.67 78.08 4 42 24 2330,9 -28.98 82.77
249.8_ 6_._1 I 36 40 29_?._ -15.81 125.07
256.72 B4.11 6 44 6 1929.1 -34.18 52.70
g46.64 56.44 l 44 20 2941.8 -11.£5 120.5_
XlO-(.OU_r. EXECUTION ACCURAC_ CRBIT OETERNINATION ACCURACY
S_T 2141.3 _ 411,3 _k;3 297.5 ST 1087.8 _ 400.5 SS 1063,7
RRT .63_3 RRF -.6550 RTF -.9294 CRT .8870 CRS .9336 CST .9933
El#0.5 R_3 -.O699 RI3 -.9509 LSA 1562.6 _SA 182.2 SSA 16,1
_K,I 2157.4 SG_ 316.3 THA 7.08 ELI 1145.8 £L2 175.6 ALF 18.5_
LAUNCH OATE 0[C 25 19_8
HCL I(XENTRIC CONIC
RL 147.13 LAL .0(3
RP |08._7 LAP 1.69
RC 48.883 GL 13.49
PLANETOCENTRIC CONIC
C3 16.717 VHL 4.089
LNO.I ATNTH LN(H Till[
90,00 I 34 34
gO.O0 23 46 11
1OO.130 3 55 17
1(30.OO 0 32 5
IIO.OO 6 _ 10
110.00 0 41 41
FLIGHT Tit( 122.00 ARRIVAL 0ATE APR 26 1969
01STANCE 313.133
LEX. 93.27 VL 26.994 GAL 4,14 AZL 87.68 H_A 133.19 SNA lf3.41 ECC .20480 INC 2.3237 Vl 30.281
LOP 226.49 VP 57.096 GAP -9.51 AlP 91.59 TAL 163.51 TAP 2¢)6.70 RCA 98.14 APO 148.69 V2 35.000
GP 7.49 ZAL 60.28 ZAP 15,76 [TS 534.69 ZAE 158.55 [TE 2.79 ZAC 123.25 ETC 159.97 CLP -13.91
OLA Z7.43 RAL 26.15 RA0 6567.7








TO[ -.68E5 TRA-1.2095 TO5 .5455 BAU .1232
ROE -.2884 RRA -.0782 RC3 .0785 FAU .04754
FoE 1.2643 FRA 1.7179 FC3-_.4619 BSP P_59
eOE .7410 BRA !.2120 Be5 .5511FSP -957
LAUNCH GATE 13CC 23 |_
VEL 11.752 PTH 2.07 VHP 6.615 0PA 17.07 RAP 28.24 ECC 1,2751
INJ RT ASC |NJ A2147H _NJ TIME PO (ST TiN |NJ 2 LAT INJ 2 LONG
253.14 75.70 2 49 25 2691.6 -26.43 108.85
249.71 65.97 24 47 48 3097.3 -18.56 135.89
253.96 79.08 4 43 39 2302.5 -29.22 80.69
248,_3 62.58 1 31 27 2961.7 -15.97 124.74
254.91 85.19 6 43 55 1905,4 -34.18 50.85
_45.15 56,5| 1 40 33 2931.5 -11.63 119.98
MI0-COU_SIE [gECUTION ACCURACY CRB|T 0[TERt4INATION ACCURACY
_T 2181.8 _ 427,5 SG3 529.5 ST 1115,0 SR 405.9 5s 1114.8
RRT ,6979 mr -.7238 RW -.9339 CRT .9012 CRS .9427 CST .9939
£213.3 _3 -.0_L_ RI3 -.9357 LS_ 1618.7 _SA 174.2 SSA 16.0
S6I 2"ZO2.5 SC_ 303.3 THA 7.94 ELI 1174.7 EL2 167,0 ALF 18.55
1 FLIGHT TINE 124.00 ARRIVAL DATE APR 28 1969
_ELIC(ENTRIC CONIC OISTIIJN_'_ 319.812
RI. 147.15 LAL .OO COL 93.27 Yr. 27.086 6AL 3o_2 *?L 87.79 _ 136.39 .S14_ 123.99 ECC .19839 IN( 2,2145 Vl 30.281
RP 100.31 LAP 1,53 LOP zEg,_ VP 37,150 GAP -8,87 A5'P 91,60 TJg. 163,76 TAP _00,15 RCA 99,39 APO 148,58 V2 34.987
RE 50.327 Gk 15.35 6P 8.59 ZJu.. 60.69 ZAP JB.Ol ETS 335._3 _ 157.13 ETE 5,97 ZAC 123.91 ETC 159.03 (LP -15.99
PLAN[TOCENTRIC CONIC
C3 15.366 V_L 3.945 OLA 27.14 R_L £5,75 R40 6_167.6 VEL !1.l='03 PTH 2.06 VHP 6.269 0PA 18.33 RAP 2B.93 ECC 1.2552
LNCH AZI4TH LNCH TIME L-I TINE INJ I.AT INJ L.ON_ INJ RT AS_ INJ AZNTH INJ T_I4_ PC) CST TIM INJ 2 LAT INJ 2 LONG
90,00 2 E _7 3244.O8 -25.46 115.82 251.64 77.17 £ 56 31 2644.1 -26.9_ 105.48
gO.O0 25 55 7 3712._6 -15.02 144._ 247.91 65.71 24 _6 59 5112.4 -18.18 136.83
100.00 5 39 30 2_6_.74 -2_.43 B6.71 252,50 80.345 4 47 17 L_266.7 -29.47 7_.06
IOO.OO 0 24 40 3564.94 -12._9 131,g0 _46.55 _2,54 ] 24 5 2964.9 -15.88 124.94
110.130 6 3 54 Z477.44 -54.O'Z 57.91 253.05 B6,47 6 45 12 1877.4 -54.14 48.66
IIO.OO 0 36 45 3527.00 -7.44 1215.13 243.65 56.54 I 55 32 2927.0 -11.79 119.74
0IFFERIENTIAL CORIRIECTION5 NIO-CCUR_IE [gECUTION ACCURAC_ ORBIT O_TERNINATION ACCURACY
TO[ -.674_ TRA-I.1787 TC3 .6328 _AU .1543 SGT _|5.3 _ 453.J ,_3 _5.2 ST J156.5 SR 414.5 SS 1165.6
RDE -.2835 RRA -.0968 RC3 .1256 rAu .05175 RRT .7597 _ -.7888 RIT -.9379 CRT .9148 CRS .9515 CST .9944
F0E 1.5471 FRA 1.8_66 FC3-2.BTBO BSP 7401 _ LPZ61.2 1_3 -.0_81 RJ5 -.9401 LSA 1671.6 NSA 166.0 SSA 15.B
BOE .7313 _RA 1.1829 BC3 .6451 FSP -1068 $GI 2242.4 S62 291.1 THA 8.98 ELI 1199.3 EL_ 158.6 ALr 18.79
749
JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 4, 196/3-693
LAUNCH _AT[ CEC 25 J_B
HEL IOCENTR|C CONIC:
RL 147.1] LAL .O0
RP 108.36 LAP 1.36
RC §1 .881 GL 15.05
PLANE TC_ENTR I E CC_IC
C] 14.521 VHL ]'.811
LNCH 4ZMTH LNCH TIN[
90.00 2 13 25
90.00 23 21 19
100.00 4 6 21
100.00 O 15 0
I;0.00 6 7 26
II0.00 0 30 24
FLI(_4T TIM[ |26,00
OI STANCE ]'26.475
LOL 93.27 VL 27.1713 GAL 3.72 AZL 87.91 HCA I].9.58 SMA
LOP 2]2.88 VP ]7.199 GAP -8.24 AZP 91.]9 TAL 164,0. x TAP
GP 9.46 ZAL 61.10 ZAP _.42 ETS ]'35.98 7AE 155.91 ETE
ARRIVAL CAT[ APR 30 |969
124.5l E(( .19250 IN( 2.0917 VI 30,281
30].61 REA 100.55 APO 146.46 V2 ]4.974
9.21 ZAC 124.]'8 ETC 157.98 CLP -18.19
CLA 26.6P RAL 25.39 RA0 6567.6 V'EL 11.658 PTH 2.05 VHP
L-| TIM[ INJ LAT |NJ _ |NJ RT AS( |NJ AZNTH |NJ T|P4E
3187.37 -L_6.26 109.86 250.19 79.00 _ 6 32
]'737.97 -14.30 145.61 246.09 63.]0 24 23 37
2823.26 -28.89 83.56 250.69 81,945 4 5]' 25
]'577.]'_ -11.90 132.61 244°88 62.38 I 14 37
2444.40 -34.13 55.33 251.23 87.99 6 48 11
3528.94 -7.37 126.23 242.17 56.33 1 29 13
NI0-O3JRS( E_CUT|OI ACCURACY
SGT _36,9 _R 490.7 ,%3 404,7
RgT .8141 _1 r -./1464 RTr -,9417
.%B _90.! RZ3 -.1162 R13 -.9446
SG| _72.8 ,_ 280,3 THA 10,29
OIFrER[NT|AL CCgR[CT|OIt,_
TOE -.6591 TRA-I .14_O TC3 .7282 BAU ,1459
ROE -,2_O9 RRA -.IL>Z'Z RC3 .1864 FAU .03651
FOE 1.4285 FRA 1,9470 rc3-3._93 6SlP 75?6
BOE .7165 BRA 1.1515 BE3 .7517 FSP -1196
5,940 DPA |9.70 RAP 29.46 ECC 1.2190








ST 1147.5 SR 426.8 SS 1212.8
CRT .9276 CR$ .9597 CST .9950
LS_ 1716.0 NSA |57.9 SSA 15.6
ELI 1213.0 EL2 150.6 4LF 19.34
LAUN04 O4TE DEC 25 1968 FL|(4.1T TIN| 128.O0 ARRIVAL DATE HAY 2 1969
OIST_ 333.119
,17/0 LQ. 93.27 VI. 27.246 GAL 3.53 AZL 88.03 N(_ 142.78 SIAA
LCP 2_.07 VP 37.243 GAP -7.64 A21P 91.33 TAL 164.]O TAP
GP 10.74 ZAL 61.49 ZAP 23.03 £TS 336.J1 7AE 154.85 ETE
HELIOCENTRIC CONIC
RL 147.1]' LAL
RP 108.40 LAP 1.18
RC 53.536 GL 14.56
125.00 ECC .18712 IN( 1.9518 Vl 30.281
307.08 RCA 101.61 APO 148.]'9 VZ ]'4.961
12.67 ZAC 124.62 ETC 156.82 CLP -_.50
0LA L_6.OG RAL 23.1| RIO 6567.S VEL 11.6|7
L-| TINE IN| LAT IN| LOqlG IN| RT AS(
3122.49 -27.02 105.26 248.77
3773,O8 -13,_ 147.70 244.31
2771.66 -L_,_2 79.79 249.11
3599.13 -11.21 133,86 2A3,24
2405.43 -34.18 52._ 249.43
33M.13 -7.0'_ 1_./_ Z_O.TZ
PLANIE T(X[NTR I( CONIC
C]' 13.5"/1 _ ]' ,684
LN(,_ A_TH LI_J4 TIN[
9O.OO 2 27 11
gO.O0 23 3 18
100.00 4 16 O
100.00 0 ]' 6
llO.O0 6 13 3
110.00 0 _ 32
OIFFERI[NTIAL CORR_CTIOLS
TOE -.6410 784-1.1133 TC3 .8180 BAU .1559
ROE -.2812 RRA -.1_O_ RC3 .2638 FAU ,061_
r0E 1.5091FRA £.D856 rC3-3.9334 BSP 7677
80E .7000 _RA 1.12_ 1_3 .8595 FSP -1333
PTH 2.04 VHP 5.6]0 DPA 21.22 R_P 29.78 ECC 1.22]']'
IN| A2NTH IN| TINE PO C$T TIN IN| 2 LAT |NJ 2 LONG
BJ,J9 3 19 13 2522.5 -27.96 96.72
64,76 24 _ II 317].I -16.58 140.57
83.90 3 2 12 2171.7 -29.86 71.02
6_,11 l 3 5 L_99.1 -14.86 126.97
89.79 6 _3 9 1805.4 -]'3.8] 4]'.06
$6.46 1 21 30 _J_.l -11.39 IEO.]'4
MI0oO5tM_ EI{ECUTICN ACCURACY CI_|T OETERNINATION ACCt,WACV
SGT Z"_52.2 _ 344.7 SG3 448.5 ST 1152.6 SR 444.3 SS 1258.2
RRT .8595 _ -.8943 RTF -.9449 CRT .9197 CRS .9672 CST .9955
SC_ 2317,1R_3 -,1373 RI3 -.9486 LSA 1756.8 NSA 149.5 SSA 15,5
96| 2_01.0 _2 272.5 THA I1.91 ELI 1227.0 EL2 142.8 ALF 20.20
L_UNCH D_T[ 0EC 25 1968 FLIGHT Till| I]0.00
HELIO(ENTRI_ CONIC 0IST_N_£ ]]9.745
RL 147.I] LAL .00 LOL 93.27 VL 27.315 GAL ].36 &ZL 88.21 _A 145.97 5MA
RP 108.4]' LAP 1.00 LOP 239.25 VP ]7.281 GAP -7.06 AZP 91,48 TAL 164.59 TAP
RE 55.282 GL 13.82 GP 12.28 ZAL 61.86 ZAP 25.87 ETS 335.95 ZAE 1]]'.92 ETE
PLANE TOCENTR]C CONIC
C3 12.704 VHL ]'.564 OLA 25._ RAL 24.93 RA0 6567.5 V_L JI.580 PTH 2,03 VHP
LN(H ATMTH LN(H TllA[ L-| TIM_ INJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ TIME
90.OO 2 4]' 4]' 3049,51 -27.67 100.02 247.]7 8].73 ]' 34 33
90.00 22 47 18 3_117.5]' -1|,98 150.31 242.59 64.15 23 50 55
1OO.OO 4 28 37 2711.31 -29.67 7_.34 247.57 86.22 5 13 49
IOO.OO 2] 45 5 3630.96 -10.19 135.67 241.66 61.75 24 45 ]'6
110.00 6 21 6 2359._8 -34.14 48.69 247.66 91.91 7 0 26
110.OO O 13 1 3555.65 -6._ 127.65 239.34 56.34 1 12 17
01FFERENTI4L CGRI_ECTIONS Ml0-COLM.ed[ EXECUTION _CCURACV
TOE -.6177 TRA-I.0819 TC]' .90_0 BAU .1653 _T _'_57.2 _ 619.2 SG3 49_.5
ROE-.2846 RRA -.I_41 RC3 ._63_ FAU .067_3 RRT .8942 _ -.9513 RTT -.9474
rOE 1.5824 FRA 2.24110 FC3-4.5815 BSP 7737 SGB Z340.6 _3 -.1603 RI3 -.9524
_OE ,6801 _RA 1.0975 BE3 .9734 FSP *1481 S_I Z_2_.0 _2 269.1 THA 13.97
ARRIVAL DATE NAY 4 1969
125.45 ECC .1822]' INC 1.7898 Vl 30.ZB1
]10.56 RC_ 102.59 APO 148.31 v2 54.948
16.51 ZAC 124.59 ETC 155.5] CLP -22.94
5.341 0PA 22.9]' RAP 29.85 ECC 1.2091







CR01T DETERMINATION ACCURACY "
ST 1148.4 SR 467.9 SS 1297.7
CRT .9509 CRS .9740 CST .9961
LSA 1789.4 NSA 140.5 SSA 15.4
EL1 1232.7 EL2 I]'5.0 ALF 21.45
LAUNCH DATE DEC 25 1968 FLIGHT TINE 132.00 4RRIVAL 0ATE MAY 6 1969
HELIOCENTRIC CONIC 0|$T/UMCE 546.3'$0
147.1] LAL .00 LQ.. 93.27 VL 27.378 GAL 3.21 A2'L 88.40 HCA 149.15 _ 125.86 ECC .17779 IN( 1.5988 Vl 30,281
RP 108.47 LAP .82 LOP 242,44 W _ 37,3i6 GAP -6,49 A2'P 91.37 TAL 164.87 TAP 314,03 RCA 10]'.48 APO 148.2]' V_ ]4.9]'6
RC 57.109 GL t2.77 GP 14.18 ZAL 62._ ZAP _,97 ET$ 333.53 ZA[ 153.05 ETE 20.91 ZAC 124.22 ETC 154.10 CLP -25.5]
PLAN_TOCENTR|C CONIC
C3 1|.912 Vt.IL ]'.4510LA 24.05 RAL 24.88 RAO 6567.3 V_L 11.546 PTH 2.02 VHP 5.075 0PA 24.90 RAP 29.61 ECC 1.1960
LNCH AglATH LN(H T|N[ L-| TIN[ INJ LAT |NJ _ |NJ RT AS( |NJ AZNTH JNJ T|N[ PC) CST TiM |NJ 2 LAT INJ 2 LONG
90.00 3 3 18 29_7.36 -28.14 94.07 245.99 86.68 3 5_ 45 2367.6 -28._0 85,41
90.00 _ 27 21 ]872.13 -I0.34 153.48 240.99 63.49 23 31 53 3272.1 -1]'.82 146.53
|00.00 4 44 32 281.12 -29.88 70.13 246.06 88.96 5 28 ]'3 2041.J -29.70 61.33
1430.00 23 28 47 367].80 -8.80 1_.09 2_0.17 61.32 24 30 1 _07]'.8 -12.56 1]'1.32
110.00 6 32 3 2_04.74 -33.93 44.44 _4_._'Z 94.42 7 10 28 1704.7 -]'2.95 35.34
110.O0 0 1 42 3582.94 -5.3] 129.09 238.05 56.19 1 1 25 2982.9 -9.74 122.77
0|rFER_NTIAL CCIRRt_CTICN$ MIO-O_URSI[ EXECUTION 4CCURACY CR_IT OETER14INAT|ON ACCURACY
TOE -.5845 TRA-I.0468 TC3 .99"_Z BAU .1765 SGT 424]',2 SGR 719.3 ,%3 547,7 ST 1126.0 SR 497.5 55 1322.9
ROE -.2903 RRA -.2258 RC3 .4946 FAU .07337 RRT .9189 _ -,9577 RTF -.9499 ERT .9606 CRS .9796 CST ,9966
FOE 1.63]'9 FRA 2.4148 FC3-5.]]28 O_P 7_51 S_ 2]_5.7 1_3 -.|817 RI3 -.9568 LSA 1802.2 NSA 131.1 SSA 15.3
• :]E .6526 _'_A 1.0709 BE3 1.1087 FSP -1648 SGI 2339.9 SG2 272.0 THA 16.65 ELI 1224.4 EL2 127.1 4LF 23.27
750
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69 J
LAL,_I(H {::ATE GrC Z5 1_8 IrLI_T TIN[ |34.00 ARRIVAL CATE MAY 9 1969
_E;LIOCENTR[C CONIC CISTAN_E 352.935
RL |47.13 LAL ,_ LOL 93.27 VL 27,435 GAL 3.06 AZL 88.6_ H(A 152.34 5¢44 126.23 ECC
RP |08°5| LAP .64 LOP 24_.6_ VP 37'.346 GAP "9.94 4_P 91 o21 TAL 16_.15 TAP 317.49 RCA
RC ")9.010 GL 11.28 GP 16.52 ZAL 62.48 7AP 32.41 lETS 334.86 2'A1[ 152.12 ET[ 26.05 7AC
PL4ME TOCE.NTRI( (ON]C
C3 lJ ,186 VHL 3,345 OC4 22,50 RAL 25.02 RA0 6567.4 VEL 11.514 PTN
LNCH AZMTH LI_K_N TIN[ L-I TIM[ INJ LAT INJ LONG |NJ RT A_ INJ
90.00 3 26 26 2874.71 -2B.32 BT._ 244.62 90,08 4 14 _1
90,00 22 5 17 39_.81 -8.29 157.31 239.56 62.83 23 10 56
100.DO 5 4 17 2559.19 -29.82 64.04 244.58 _'Z.I6 5 46 56
IOO,00 23 10 7 3729.56 -6.97 141.21 Z311.85 60.86 24 12 16
I10.00 6 46 31 2239.36 -33.47 39._9 244.22 97.38 7 27 50
110.00 23 44 22 _22.16 -3.84 131.15 2}6.92 56.01 24 44 44
C_rrER_NTZAL _(TIONS MI0-(,OU_ []_(uTtCN ACCURACY
TC[ -.546)) TRA-I .0142 TC) I .0597 8AU .lBTO _T LP'Z|£,9 _,_ 85)),4 ,_f,*)) 601.2
RD[ -.2988 RRA -.279_ R()) .6644 r,_J .07949 RRT .9))fi0 _ -.9753 RUt -.9)I)
r0E 1.6582 rRA 2.6092 r(J-6.152) BSP 7887 _ 1575,5 R_j -,19"_J RI)) -.9610
BOE ,6226 BRA J,0520 B(3 J,2_I08 r..q,P -JB|6 $_J Z,_3,8,4 _ _M_4.4 THA 2'0.J0
.17}79 IN<: 1.5686 v] }0.281
104.29 4PO 148.16 v2 34.9_3
12).44 [T( |52.52 (_LP -28.28
2.01 VHP 4.856 DPA 27.22 R_tP 29,00 ECC 1.1841
A2_4TH INJ TIN[ PO CST TIN INJ 2 L4T |NJ 2 LONG
L_74.7 -Z8.Ol 78.63
))738 .B -II ,87 150.46
1959.2 -29.20 55.29
)7129.6 -10,80 I))4.52
16))9.4 -)2.09 _ .45
_022.2 -8.28 124.87
OR_|T OET_,RMIf_TION 4CCURAC_"
S? 1092.9 SR 575.1 SS 1335.8
(RT .969) C,R$ .9842 CST .997,1
LS4 1801.4 MSA 121J.2 $S4 15.5
ELl J2JJ,J EL_ 11_.)) ALr 25,66
LAUNCH OATE OIE( 25 196_ FLI(#IT TINE 1_.1_ ARRIVAL CATE N4¢ 10 1969
HIELI_IrNTRIC CONIC OI$TAIW_ 339.499
RL 147.177 LAL .00 LOL 93.27 VL 27.44)5 GAL Z.94 4tL 841,_ HC._ 155.52 _4_k I26.56 ECC .1702'0 INC. 1,0842 VI 30.28J
RP 108.55 LAP .45 LOP 248.80 VP 37.))72 GAP -5.4J 4ZP 90.99 TN, 165.42 TAP 5213.94 RCA I05.0_ APO 148.10 V2 )4.911
R( 60.9?6 GL 9._1 GP 19.47 Z't¢ 6Z.72 ZAP ))_.215 _.T$ 3))3.95 ZI_ 1_.977 ErE )72.08 ZAC I_E.I) _.r( 1_O.76 (LP -))1.2)
PLAN[T_[NTRI( CC?NI(
(_ 10.526 V_. 3.244 OL4 20.4_ #_. 25.3e R_ 65157,4 V_. J1,4_5 PTH 2.00 V_ 4.6))1 0P4 30.O1 RAP 27._9 E(C _.173_
LNO,4 A?_4TH LNCH T_M_ L-] T_14[ INJ LAT INJ _ |NJ RT A_ INJ AZMTH |NJ TIM_ PC) (ST TIN _NJ _ LAT INJ _ LONG
90.OO _ _4 _ 2767.56 -2_.0_ 79.46 Z4_._8 95.99 4 40 1)) 2167.6 -27.21 70.90
90.00 21 40 _ 4021.09 -fl.71 161.97 2_.39 62.22 22 47 59 )7421.1 -9.78 155.22
100.00 5 28 45 2482.32 -L_)._ _.8B 245.15 97.g0 6 9 47 1862.)) -28.2_ 48.26
100.00 22 48 40 3801.55 -4.56 145.21 257.76 60.43 2)) 52 1 3201.6 -8.47 1_8.59
110,00 7 5 23 21fl9.9_ -32.62 )75.3_ 242.59 100.85 7 41 2) !760.0 -30.78 24.62
110.00 23 28 ))I _7_.67 oi.78 |_4.00 Z_)4LO_ 55.86 24 _9 47 ))076.7 -6.23 127.76
OIFrr_NTI4L CORI_CTIONS N_0-(.Ol_ #"_(UTI(_N ACCURACY ORBIT DI_TrRM_NATION ACCUR4CY
TO( °.4986 TRA -._3 TC3 1.1117 g_U .L_I_ $_T _169o8 _ J0)J.J _5 6_)).7 ST 1040,7 _ 378.6 SS ,L316.g
R0{ -._078 RR4 -.)_00 Re3 .BS_r_ F_M./ .08546 RRT .9444 _ -._4 RTr -.9519 CRT .9775 CRS .9878 CST .998_
rOE 1 °6293 F'RA 2,8J65 FC3-7,0289 B_P 7957 _ _40_.3 _ -,_0119 RJ3 °.9660 LS4 J772,1 N$A 107.4 $54 J6.O
801[ .5860 BRA I .0409 B(13 1.423_ rSP -1_) 86| _82.4 _ 3(_.7 TH4 24.61 ELI 1185.9 [t._ 107.2 4LF 28.78
L_UNCH 047E OEC 25 1968 rLI_4T Till[ 1)8.00 ARRIVAL OkTE N_V I2 1969
H_LI(XENTRI( CONIC 0IST_NCE ))66.040
RL 147.13 L4L oDO LOL 93.27 VL 27,530 6_L 2._2 _,ZL 89.28 H(._ 150.70 S#t#t 126.86 ECC .16700 INC .7210 VJ 5[_o28J
RP 108.58 LAP .26 LOP 251.98 VP 37.794 G4P -4.90 ATP 90.67 TAL 165,67 TAP 324.)7 RC4 105.68 4F_ 148.05 V2 3,1.900
RC 63.000 GL 6.30 GP 23.22 ZAL 62.9) ZaP 40.62 ETS 3))2.82 ZI_E 149.21 ETE )9.06 ZAC 120.15 ETC 148.89 CLP -54._1
PLAN_ TO_ENTRIC CONIC
C3 9,939 VHL )).157 DLA 17.55 R_L 26.10 RAO 6567.4 VEL !1,460 PTH 1.99 VHP 4.472 OPk )3.45 RAP 26.12 ECC 1.16_6
LNCH ATMTH LN_H TIM[ L-I TIME INJ LAT INJ LONG ]NJ RT A_ INJ _4TH [NJ T_I4E PO (ST TZN INJ 2 L_T INJ _ LONG
90.00 4 27 49 2640.55 -_7.12 70.29 242.03 98.49 5 11 50 2040.5 -25.66 61.92
90.00 Z1 12 34 4125.07 -2.78 167.110 2)7.62 61.77 22 21 19 )7525.1 -6.13 161.13
100.00 5 59 23 Z745._8 -28.24 48.))_ 241.82 100.24 6 38 28 I?45.) -26.53 39.97
IOD.DO _2 23 42 38g#$,_7 -I .)79 I_0..,_ 2))7.07 60.14 2)) 28 37 ))29_._ -5.))5 14).8..3
110.00 7 ]O 4 2061.56 -31.12 26.07 241.08 104.92 8 4 25 1461,6 -28.76 J7.67
J1O.DO 23 9 30 _752.06 1.12 J37.977 2_')._ 55.8_ 24 12 2 3152.! °3.37 131.72
01FIrERl[NTIAL CORRr.CTION5 N_0-C(_J_Si[ F'1Q[CUT_ON ACCURACY ORBIT OET_RM|NATION ACCURACY
TO¢ -.4403 TR4 °.94)5 TC3 1.1467 B_U .2195 S_T Z096.9 SC.R 1266.0 SG3 699.7 ST 965.3 SR 623.6 5S 1258.1
R_£ -.3131 RRA -.4441 RC3 I ,1892 Ir_u .09070 I_T .9492 I_ -.9929 RIT -.9519 CRT .9849 CRS ,9901 CST .999_
r0E 1 .5162 rR4 )).0215 1rc3°7._005 8SP 8112 SG_ 2449.5 R_)) -.20_ Rt)) °.9722 LSA 170114 MS_ 92.0 SS_ 17.3
• 5402 BR4 1.0428 BC3 1.6520 FSP -2142 SGI 2425.1 S(12 )44,4 THA 30.50 ELI 1145.5 EL2 90.9 ALF" 3_.70
LAUNCH D4TE OEC 25 19_8 FL|(e4T 1"114[ 140.00 ARRIVAL C_TE HAY 14 1969
t'ELIOCENTRIC CONIC
RL 147.1] LAL .00
Re 108.62 L_P .07
RC 65.076 GL 2.12
PLAf_TOCENTRIC CONIC
C3 9.458 VHI. 3.07)
LN_J4 A_4TH LN_H Till[
90.00 5 I0 14
90,00 _ 39 33
100.00 6 38 3'9
100.00 21 5)) 49
J IO.DO B 2 49
110.00 22 46 9
01874_" 3?2.359
LCL 9)).27 VL 27._70 GAL 2.72 42'L. 89.78 HC4 161.88 ,_44 127.177 ECC .16416 IN_ .2370 Vl _'_.281
LOP 255.16 '_ 37.413 GAP -4.3_ 42'P 90.23 T,_H. 165.90 T,4P 327.78 RCA 106.26 4PO 148.00 V2 34.F89
GP 28.07 2'ilL 63.15 ZAP 45,63 ETS 5771._0 ZAE 146.50 ETE 46.85 74C 117._0 [TC 146.88 CLP -37.59
0L4 13.51 RAL 27.28 R40 6567.3 VI[L 11.439 PTH 1.98 VHP 4.382 0P8 )7.76 R4P 23.40 ECC 1.1557
L-I TINE INJ LAT INJ _ |NJ RT A_C INJ AZI4TH INJ TIN[ PO CST TIM INJ 2 L4T INJ _ LONG
2484.45 -25.07 59.33 241.05 1077.61 5 51 38 1884.5 -22.95 51 .30
4261,59 2.0)) 175.42 2777.531 61.75 21 50 ))5 _661.6 -1.77 168.79
2199.28 -2_.04 38,08 240.7? 105.277 7 13 19 I599.3 127.69 _k_._6
4021.99 2.90 157,_2 237.04 60.24 2)) 0 51 )422.0 -1.08 J50.79
J937.96 -28._7 17.18 239._ 109.61 B 35 5 I))36.0 -25.63 9.2_
3858.08 _.16 1477.48 2_5.64 56.16 23 50 27 )7258.1 .68 137._6
ORBIT DETERMINATICI_ 4CCUR4C_
ST 862.5 SR 657,7 SS I1_9.4
CRT .9926 CRS .9913 CST .9995
LSA 1571.2 MSA 76.5 SS_ 19.3
ELi 1082.8 EL2 6_.8 ALF 37._7
0 IFIrERENT I4L CORKECT IONS
TOE -.3696 TR4 -.9029 TC3 1.1770 BAU .2483
ROE -.3051 eRA -,57773 RC3 1.5864 F4U .09405
FOE I .2774 IrRA 3.1939 FC))-8.6083 8SP 8487
B0E .4793 BR#t 1.0695 BC)) 1.96775 rSP -2265
NJO-(Ot,_$_ EXECUTION ACCUR_C_
SGT 199)).3 SGR I)75.4 SG)) 728.8
RRT .9509 _i r -.9967 RTr -.9712
SGB 2540.7 R23 -.1813 R1)) -.9799
S61 2511.1 S62 387.0 TH4 )77.99
771
JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69J
LAUNCH CArE CEC Z3 1968
PEL ]OCENTR| C CONIC
RL 147.|3 LAL .010 LCL 93.27 VL
RP |08°65 LAP -.1| LOP 258.33 VP
RC 67,|98 GL -4,04 GP 34,43 7AL
PLAME TOCENTR|{ CON|(
C3 9.183 VHL 3,0_0 0Ld 7.61 RAL
LN(J_ ATNTH LNCH TIME L-! TiN[ IN| LAT
90.00 6 6 l 2283.52 -21.18
90.00 J9 58 39 445|.03 B.05
IDO.DO 7 31 1 2009.36 -22.03
]00.00 ZI 16 2O 4200.42 8.85
JJO.DO 8 47 37 1769.63 -24.27
110.00 _ 16 13 4012.92 10,94
0 |FF'ERENTIAL CCII_'I_[( TJ'CINS
T0C -.2904 TRA -.8599 T(3 1.1162 BAU .28_
-.Z648 RRA o.7564 R(3 2.0_02 FAU .09321
rOE .8792 gRA 3.2803 F(3-8.7871 8S ° 9159
80£ .3930 _A 1.1453 _3 2-3608 FSP -_797
(.AUNCM OATE 06( 25 1968
PEL JO{IEN TRIC CONIC
RL 147.|3 LAL .00
RP |08.68 LAP -.30
R( 69.360 GL -J3.43
PLANE TOCENTRI C CONIC
C3 9.434 vHt. 3.07]
LNCH ATNTH LNCH TIN(
go.OO 7 24 46
gO.DO 19 3 27
JOO.OO 8 45 30
IDO.OO 2O 25 24
: lO.OO 9 52 22




0LA -I .31 RAL




4470,64 l 7. | 9
J540.3_ -l?.03
4252.64 J9.32
0 |FFERIENTI AL (ORI_( T ION$
TOE -.3046 TRA -,9102 TC3 .5635 BAU .2945
ROE -.2252 RRA-| .103| RC3 2.2662 FAU .07448
gO£ .5498 gRA 3.4237 FC3-6.8348 8F:PP 75J6
BO( .3788 _'A J.430J 8(3 2,3352 F,SP -J690
FLIGHT TIN| ]42.00 ARRIVAL C4T£ NA_" J6 |969
CISTANC[ 379.054
27.606 GAL 2.64 AZL 90.44 I.i(A J65.05 5NA 127.37 [C( .J6|67 INC .4438 Vl 30.281
37.429 GAP -3.9| AZP _9.57 TAL 166.10 TAP 33J.J5 RCA 106.78 APO 147.96 v2 34.878
63.55 _'AP 51.49 [TS 3_0.07 Z,i_ |42.|9 FT[ 55.DO ZA( ||3.]O IT( |44.84 CLP -40.99
Z9.15 RA0 6567.3 VlEL Jl.427 PTH J.B WIP 4.40_ OPA 43.28 RAP 19.22 ECC /.J5ll
IN| LONG IN| RT A_ IN| AZNTH IN| T|N[ PO (ST TIN IN| 2 LAT |NJ Z LONG
45.go 240.76 J09.25 6 44 4 J683.5 -18.36 38.36
186.08 238.73 62.76 ZI 12 50 3851.O 4.34 J79.37
25.40 240.43 |10.74 6 4 30 |409.4 -|9.0| JT.J
167.L=_ 2_.30 6] .33 22 26 L_3 3600.4 4.95 160.60
6.17 239.40 1]4.84 9 IT 7 1169.6 -L_3.72 358.83
J51.73 237.04 §7.4! Z3 Z3 6 3412.9 6.57 145.37
NIO-O_UR_E [_q_(UT|ON AC(URA(_' ORBIT 0rTERNINATION ACCURACY
SGT J857.4 _ 1_0,4 SG3 724.3 ST 737.6 SR 662.9 S5 955.6
RRT .<)500 _ "._984 RTF -.9492 CRT .9994 CRS .9912 (ST .9927
SC.8 2715.J R23 -.1452 R_3 -.9677 LSA J374.4 HSA _6.3 SSA 15.9
_GJ _l .i _2 4p°B.2 TH4 46.93 ELI 99| .6 EL2 |7.0 ALF 4| .95
FLIGqT TI_E |44.00 ARRIVAL DATE HAY ]B 1969
01STkN(£ _5.5_
27.637 GAL 2.57 AA'L, 91,48 _ J68.22 SlAA 127.58 £(C .15953
37.442 GAP -3.44 AA'P _.53 TAL 166.25 TAP 334.47 R(A |07.22
64.58 Z_P 58.38 ETS 328.68 ZA_ J35.5_ ETE 62.75 ZA( J07.83
32,J0 R_O 6567.3 VEL ||.438 PTH |.98 _ 4.630 0PA 50.33
|NJ LO_ IN| RT AS_ [NJ A214TH IN| TIN( PO (ST TIM
ZB.93 242.40 JJ4.79 7 58 J6 14JO,O
202.76 242.76 66._8 20 LP_ LP'? 4135.0
9.39 242.0J _6._0 9 24 4O J_49.6
l_2.g_ 24_,38 6_.|6 2J _9 55 3_?0.6
332.33 240.84 120.10 lO J8 2 940.3
165,_ 24J.25 6J._4 _2 45 55 3652.6
NIO-COI, M_E EXECUTION ACCURA(_
_T |824.0 S(_R252O.| $63 666.4
• R7 .9172 R_r -,H93 _Tr -.9|5e
SG_ 3Ill.0 R_3 -.1387 RJ3 -.9897
SG| _052.6 S_'2 59_.9 THA 54.86
I1'_ 1.4806 vl ]O.281
APO 147.93 V2 34.867
ETC J4_.9! CLP -44.38
RAP 12,55 (CO l,J553








ST 763.3 SR 748.0 SS 871.0
(RT .9699 CRS .9944 (ST .9390
LSA |363.7 NSA 202.5 $54 6.7
£LI 1060.6 £L_ J3J.! ALF 44.40
L*UNCH O_TE 0EC Z5 ]968
HELIC([NTRIC CONIC
RL 147.|3 LAL .DO
RP 108.72 LAP -.49
RE 7].560 GL -27.82
PLAN[TCX_[NTR;C CONIC
C3 l].371 VHL 3.372
LNCH A?NTH LNCH TZM[
90.00 9 32 i0
90.00 17 33 I1
IOO.00 tO 45 25
JDO.OO |9 2 37
lJ0.OO 11 35 36
IlO.O0 20 28 55
FLIGHT 7_N£ |46.00 ARRIVAL DATE MAY 20 J969
OISTANC£ 391.968
LOc 93.27 VL ?7.663 GAL 2.5l AZL 93.26 H(A J7|.38 S_A ]27.76 £(C .J5768 vJ 30.?8J
LOP 264.67 VP 37.453 GAP -2.98 AZP 86.77 TAL 166.38 TAP 337.76 RC_ 107.61 V_ 34,858
GP 53.92 ?kL 67.49 ZAP 66.46 £T$ 327.55 ?AE 125769 £TE 69,29 ?kC 100.56 (LP -47.3l
0LA -|4.95 RAL 36.75 RAO 6567.4 V_L |1.522 PTH Z.0| VHP 5.309 0PA 59.07 RAP .62 £Cc |.|87!
L-[ T|_ IN| LAT IN| LONG |NJ RT AS_ IN| AZ_,ITH IN| T[I_ PO (ST TIN IN| Z LAT IN| 2 LONG
J604.17 -1.59 5.72 249.42 1J8.28 9 58 54 1004.2 Z.ZO 359.09
5216.13 26,33 234.39 253.77 79.20 19 0 ? 4616.| 24.58 226.16
]362.82 -2.56 347.8J 248.89 119,79 l| 8 |2 767.6 J.43 34l.?8
4927.7l 27.4| 212._ 253._2 77.59 2O 24 45 43_?.? 25.43 Z04.69
t2|0,63 -5.03 334.34 247.35 123.8_ ]| 55 46 6|0.6 -.55 32_.J2




O_FFERENT|AL CC_'I_(TIONS N|0-COURSIE £X_CUT|ON ACCURACY ORBIT DETERNINATION ACCURACY
roe -.]72! TRA -.8193 TO3 .5_03 8_J .392J 8G7 1523_] 5Q;r_li_.6 _G3 5l?.; ST 526.9 5_ 29_'? ss 7_5.7
ROE .0757 RRA-|.4842 RE3 2.5127 FAU .06212 RRT *_"_4J -i_ _)_97 RIT -.9_35 (RT .7169 (RS .9975 (ST .6664
roe -.2|17 FRA 2.87|9 g(3-4.7296 8.T_ t0840 ,S_ 3467.! R_3 -,0733 R|3 -,9971 LSA lj37.4 MSA 358.] SSA 2.5
8OE .1926 8RA J.6953 8C3 2.5769 FSP -1603 SGJ 3426.7 $(,2 5_8.0 THA 65.04 ELI 696.5 £L2 3_5.8 ALF 60.28
LAUNCH OAT( DEC Z5 J_ FLIGHT TII4_ J48.00 ARRIVAL DATE
HELIOCENTRIC CONIC O|STAI_E 3_.367
RL 147.J3 L}L .00 LOL 93.27 VL 27.686 GAL 2.47 AZL 97.08 _ 174.52 SiAA 1_7.9| [(( .15615 INC 7.0782 VJ ]0._81
RP |08.74 L_P -.67 LCP 267.84 VP 37.46| G_P -2,54 _?P 8_,95 TAL |66.44 T_P 340.96 R(A J07.94 _PO 147.89 V2 34.94_
RC 73.792 GL -47.68 GP 68.3| ?AL 73.97 ZiP 75.44 [T$ 326.06 Z_[ 111.88 ETE 72.85 ?A( 9i .52 £TC 139.82 (LP -47.J4
PLANETOC[NTR_C (ON|C
C3 21.252 ','HI. 4.6|O OLA -33.69 RAL 44.IZ RA0 6567.9 VIEL 11.943 PTH 2.13 VIAP 7.253 DPA 68.45 R_P 335.13 (CO 1.3498
LNCH A2'NTH LNCH TIN( L-J TIN( |NJ LAT |NJ LON_ IN| RT AS_ _NJ A2'NTH _NJ T]HE PC) (ST TIM iN| Z LAT IN| Z LONG
70.93 l| 3_ 2 1365.93 LP2.TI ,97 275,23 1|5.59 12 0 48 765.9 25.96 353.36
109.07 :6 26 5 5735.94 2"Z.72 270.51 275.24 !15.56 16 ] 41 5135.9 25.97 ?62.90
70.93 |! 38 _ 1365.93 L:_.?| .97 275.23 1|5.59 12 O 48 765.9 25.96 353.36
]09.07 |6 26 5 5735.94 L_'_.72 2/'O.51 275.24 I|5.58 |8 J 41 5135.9 25.97 262.90
llO.OO J5 47 54 5652.77 18.80 277.43 273.07 ll.09 17 25 26 5252.6 22.f13 270._8
|10.00 |7 15 25 5585.j4 26.74 260.73 277.213 ]]2,J3 J8 46_30 4965.1 29.50 ?52.63
0IFFERENTIAL (CRR_CTION5 M|0-COURS( [_ECUTION ACCURACY CRSIT 0ETERNINATION ACCURACY
TOE -.1830 TRA -.8817 TC3 .2342 8kU .4]96 S(,T J353.9 SGR 3727.7 SG3 302.4 ST 455.9 5R J263.0 SS 747.0
R0£ .5997 RRA-2.2734 R(3 1.4582 FAU .03Z23 RRT .9102 RRF -.9999 RW -.91_O CRT .4052 CR5 J.DODO (ST .4059
roe -.5655 FRA 2.|472 r(3-1.3127 85P J2359 _ 3966.0 R'23 -.0384 RI3 -.999_ LSA |479.9 MSA 413.2 SSA J.O
80£ .6270 _RA 2.4_4 8(3 | .4769 FSP -953 .%l 3930.J SG2 53| .9 THA 7! .35 ELl I278.0 £L2 4|J .9 ALF 80.70
MA_ ?2 J969
75;_
JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 4, 1968-69)
LAUNCH OATE OEC 25 |968 FL|0HT T]NE 150.00 ARRIVAL DATE NAY Z4 1969
H_L|C(ENTRIC CONIC OISTANCE 404.647
RL 147.J3 LAL .0(_ L_. 95.27 VL 27.706 GAL 2.46 ATL 1|0o70 H(A ]77.57 .T_4A ]28.D5 EC( .J5497 INC20.6956 Vl 30.ZBI
RP 108.77 LAP -.86 LOP 271 .Pl VP 37.467 GAP -2.14 AZP 69.32 TAL t66.37 TAP 345.94 RCA 108._0 APO 147.89 V2 34.839
RC 76.053 GL -64.97 GP 85.73 7AL 83.25 lAP 84.J8 £T$ 280.64 Z_E 9J.25 IrT£ 29.44 ZAC BJ.33 ET( 93.7J CLP 21.97
PLANIE TOCIr NTR 1C C_lC
C5 1J6.542 VHL |D.793 OLA -50.84 RAL 30._2 RAD 6570.2 V1EL J5.423 PTH 2.76 VHP |5.298 DPA 7| .5| RAP 272.65 ECC 2.9180
LNCH AZNTH LNCH TIN[ L-I TIN[ IN| LAT IN| LONG IN| RT AS_ |NJ AZNTH IN| TII4_ PO CST TIN IN| 2 LAT IN| 2 LONG
45.84 JO J3 52 21082.87 J2.59 54.24 3J0.32 J39.68 10-48 J5 [482.9 18.63 49.21
134.16 |B 44 Z 5834.66 12.61 E70.6| 310.34 139.68 20 21 16 5234.7 18.65 265.58
45.84 JO 13 32 2_382.8? 12.59 54.24 310.32 139.68 I0 48 |5 |48_.9 18.63 49.21
134.16 IB 44 2 5834.6645 12.61 270.61 310.34 139.68 20 21 16 5234.7 18.63 265.58
45.84 1O 13 52 208_.87 12.59 54.24 310.32 139.68 1O 48 15 1482.9 18.65 49.21
154.|6 18 44 Z 5834.66 12.61 270.61 3|0.34 139.68 20 21 16 5234.7 |8.65 265.58
D[FF'ER1ENTIAL CCRR[CTION$ NI0oC.OUR,_ Ir_CUTION ACCURACY ORBIT 0£TERNINATION ACCURACY
TD[ 1.|163 TRA-4.43_ TC5 -.OO41 BAU .0617 SGT 3778.1 SGR 20_J.4 SG3 llZ.O ST 1266.3 ._ 1J22.4 SS 648.!
ROE 1.8592 RRA-Z.J213 RC5 .0394 IrAU-.0003l RRT .9_JI _ -._49 RTF -.9_3 CRT .8324 CR$ .9280 CST .9790
rOE -.5B97 FRA 1.4_ FC3 .0023 88P |3_ _ 4293.4 R_3 -.0092 RI3 -._399 LSA 1745.5 NSA 486.8 SSA .6
BO( 2.1666 BRA 4.9205 BC3 .0_ FSP -376 $GJ 4247.9 _ -623.2 THA 27.52 ELi 1621.0 £L2 485.9 ALF 40.86
LAUNCH DATE OEC 25 l_58 FLIGHT TINE 152.00 ARRIVAL DATE NAY 26 1969
HELIC(IrNTRIC CONIC 01STANCE 411.752
RL |47.|3 LAL .00 LO. 93.27 VL 27,72| GAL 2,31 A2'L 40.83 H_ 18|.37 SI4A 128,15 ECC .|5333 INC49.1648 Vl _0.28!
RP 108.80 LAP -1,04 LOP 274.17 VP 37.47| GAP -l.53 AZP J_.16 TAL |67,08 TAP 348.45 RCA 208.50 APO 147.80 v2 54.631
RC 75.340 GL 59.74 GP -71,BO ZAL 87.18 ZAP 87,69 ET$ 171,28 Zjl_ 72,15 ETE C_.55 ZAC 103.07 ETC 4.17 CLP 82.58
PLANE TOCENTR |C C(_II C
C3 588.717 VHL Z4.263 DLA 55.43 RAL 331.33 RA0 6572.5 MEL _.646 PTH 3.38 VHP 28.329 OPA -57.26 RAP 132.59 £C¢10.6688
LN(.H 42"NTH LNO4 TINE L-I TIN| IN| LAT IN| LO_ IN| RT AS( [NJ A_4TH |NJ TIME: PO C$T TIN ;NJ 2 LAT |NJ 2 LONG
40.I3 _6 37 45 4979.48 -|,38 _3_,g0 _40.40 34.58 |8 0 44 4379,5 -7.96 231.75
159.87 1 43 41 3369.12 -1.37 10_.24 240.M _4.58 2 41 _0 2769.1 -7.94 102.08
40,I3 16 _7 45 4979.48 -J.38 _.gO _40.40 _4.58 JB 0 44 4379.5 -7.96 231.75
159.87 | 45 41 3369.|2 -l.37 |0_.24 240.38 34.58 2 41 _0 2769.1 -7.94 102.08
40.15 _6 37 43 4979.48 -1.38 23_._10 _40.40 34,_8 J8 0 44 4379.5 -7.96 231,75
139.87 1 43 41 3369.1_ -1.37 106.24 240._8 34.58 2 41 50 2769.1 -7.94 102.08
O|FFER[NTIAL CORRt[CTZON.q NZ0-_URE EY_CUT_ON ACCURACY _RS|T DETERN]NAT_C_ t ACCURA(Y
TD[-5.4005 TRA _._597 TC3 -.|_N_ 8AU _.2Jg(_ ._T |?04.7 _,R 3910.5 .%3 74.9 ST |_O6.2 SR 3672.4 55 1965.6
R0-J5.552| RRA |._1487 R(3 -.2_O4 FAU-.03g02 RRT ._D|3 RRF -.9_5 RT_ -.9240 (RT .9858 CRS .9998 CST .98_7
FOE 3.39_0 F'RA -.43|3 re3 .D_74 85P 11427 SG_ 4265.9 R_3 -.0103 R]3 -.9999 LSA 4360.5 NSA 206.7 $SA .5
80E|6.444_ 8RA 2.6842 BC3 .28|9 FSP -2J| ,.%J 42J0.5 SG2 _85.8 THA 67.9_ EL| 5892.3 EL2 2/36.7 ALF" 70.62
LAUNCH DATE 0EC 25 1968 _LIGHT TINE 154.00 ARR|VAL DATE N_Y 28 1969
HELI(XENTRIC CONIC
RL 147,I3 LAL .00
RP 108.82 LAP "-1.21
RC 80.65! GL 63.69
PLAN[TC_[NTR|C CONIC
C3 78.556 VHL 8.B63
LNO'4 A_NTH LN_H T|M[
31.67 16 23 _6
J48.33 2 15 11
31.67 J6 25 Z_
I48.35 Z |5 JJ
31.67 |6 Z3 215
148,53 2 |5 |1
0I$TANCE 417.785
LOL 93.27 VL 27.734 GAL 2.36 ATL 73.34 H_A 184.24 .SNA 128.24 £CC .15_84 |NC16.6609 V| 30.Z81
LOP 277,34 VP 37,473 G4P -|.20 AZP 106.6_ TAL 166.70 TAP 350.94 RCA 108.64 APO 147.84 V2 54.824
GP -77.97 74L 82.07 ZAP 84.|0 ETS 43.95 ZAE 1"00.56 ET£ 299.4_ ZAC 111,98 ETC 233.45 CLP -60.45
0LA 62.47 R4L 333.24 RA0 65_.5 VEL |4.139 PTH 2.58 VHP 8,908 OPA -37.96 RAP 78.02 ECC 2.2928
L-i TIN[ IN| LAT |NJ LONG |NJ RT AS( [NJ AZ_TH IN| T|H£ PO C$T T_N _NJ 2 LATINJ 2 LONG
4720.24 -19.55 _32.76 232._9 29.37 17 42 7 4120._ -26.46 228.81
_026.42 -19.53 92.47 252._7 29.37 3 5 37 2426.4 -26._5 B8.51
47L>0.24 -|9.5_ 232.76 232.59 29.37 17 42 7 4|20._ -26.46 228.81
}026.42 -|9.53 _.47 232._7 29.37 3 5 37 24_6.4 -26.45 8_.51
4720.24 -19.55 232.76 232.59 29.37 17 42 7 4120.2 -26.46 2ZB.81
_O_6,42 -|9.33 92.4? 232._7 29.37 3 5 37 2426.4 -26.45 _8.51
01FFER1ENTIAL CCRR1ECTIONS
TOF.-2.2591 TRA -,0359 TC3 .O346 8AU .20|2
_[ 6.28J3"RRA -.7614 RC3 -.|8_4 FAU .01174
FOE 3.7994 FRA -.3759 F(] -.|293 8_E0 |_#23
60E 6.6686 88_ .7623 8C5 .1915 rSP -719
NI0-C_URSE E_CUTION ACCURACY O_BIT OETERNIt_TION ACCURACY
._,T |449,6 _ 42||.2 ._3 217.9 57 |447.5 SR 4073,2 S$ J_94.5
RRT -.9874 I_ .9_89 RTI r -.6690 CRT o.9_0 CRS -.9999 CST .9972
_£_ 4453.7 R_ ,0|40 RJ3 ._98 LSA 47J8.0 NS_ J2J,5 55A J.O
_J 44_.0 _. 397.5 THA 108.39 ELI 4321.1 £L2 121.2 ALF 109.51
_AUN(.H OATE DEC 25 1968 FLIGHT TIN[ 156.00
H_LIOCENTRIC CONIC
RL |_7,J5 LAL ,DO
KIP |OB.B4 LAP -1.39
RC 82.981 GL 57.81
_LANE T(_£NTR| C CONIC
_3 _.364 v_ 6.|94
LNCH ATNTH LNCH TIN[
34.52 |7 17 34
145.48 2 5_ 15
34.52 17 17 _4
_45.4_ 2 5_ J5
54.52 17 17
145.4i 2 55 13
ARRIV4L OATE MAY 30 1969
OISTkNCE 424.078
LOL 93.27 VL 27.744 GAL 2,,_I _2'L 79,JD NC_ |87.36 SNA 1_19.3J £CC ,15233 INC|D.9004
LOP 280._0 VP _7.474 GAP -,BO ATP IDO.8| TAL |66.56 TAP 353.92 RCA 108,76 AFrO 147,85
GP -64.46 ZAL 78.54 2AP 83._4 [TS 19,69 7A_ 1J4.66 ETE 277.C_1ZAC 115.81ETC 207.82
OLA r_O.07 R)4, _45.05 RAD _5_.5 VI[L 12.639 PTH Z._9 VHP $.575 DPA -49,80 RAP 58.78
L-| TINE IN| L_T IN| t.CNG |NJ RT AS( |NJ AZNTH IN| TIME PO C$T TIM IN| 2 LA7
4552,29 -29.08 223.78 236.39 34.81 18 33 7 3932.3 -35.53
2863.37 °29.07 8_._0 2_5.37 34.81 3 4_ 59 2"263.4 -35.52
4532,29 -29.0_ 2"Z3.78 23_.39 34,81 |8 33 7 5932,5 -35.53
2863,37 -29.07 _6.<JO 2_.37 34.81 3 42 59 2_63.4 -33.52
4532.L_3 -29.08 L_3.7$ _345,39 34.8l 18 33 7 3932,3 -35.53
2863.37 -29.07 8_.gO Z_.37 34.81 5 42 59 LP_65.4 -35._2
OIrFERIENTIAL CCRRIECTIONS
TOE .1176 TRA -.5OD5 TC3 -.0645 BAd ._)4
ROE 4.4307 RRA -.O355 RC3 -.7173 FAU .04577
rOE 5.7203 FR4 .0424 FC5-1.0329 BSP 15111
80£ 4.4322 BRA .3023 BC3 .7202 rSP -1553
NI0-COUR_E EXECUTION ACCURACY
_r _73.2 _ 4194.2 s_',3 470.4
RRT .2294 _r .9993 RTF .203_
SG8 4233.2 R_5 .03|0 813 ._













ST 199.4 _R 4098.7 SS 2548.7
CRT .5493 ¢R8-1.0000 CST -.54|8
LSA 4827.7 _$A 168.0 SS_ |.9
ELI 4100.2 EL2 166,6 ALF 88.47
753
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-693
LAUNC_ DATE 0£C 25 1968
HELIOCENTRIC CONIC
RL |47.|3 LAL .00
RP 108.86 LAP -|.56
RE 83,328. GL 5Z.93
PLANE TO(£NTRI( CONIC
C3 Z6.81! VHL 3.J78
LNO4 A_MTH LNCH TI1,_
38,07 !1 57 25
141.93 3 16 39
38.07 17 57 25
141,83 3 16 3.9
38,07 17 57 25
J41.83 3 16 39
FLIGHT TD( |58.00 ARRIVAL DATE JUN ! |969
0ISTANC[ 430.386
LOt. 93.27 VL 27.75J GAL 2.40 AZL 81,43 /.ICA J90.50 SMA JZ8,36 rCC ,|5202 IN( 6,569l v! 30.:Z8!
LOP 283.66 VP 37.47) GAP -.4! A?P 96.43 TAL 166.40 TAP 356,9J RCA J08.R4 APO 147.87 V2 34.8|D
GP -54.46 ZAL 76.12 ZAP 85.03 £TS J0.67 ZA[ J24.82 ETE Z69.42 ZAC 117.03 £TC 197.56 CLP -6!.42
0LA 37.j_ RAL 352.72 RAD 65_.| V[L 1_.|73 PTH Z.J8 VNP 4.342 DPk -4_.73 RAP 48,14 EEC J .441Z
L-I TINE INJ LAT INJ LONG INJ RT AS( INJ AZI, ITH INJ TINE PO (:ST TIM INJ Z LATINJ 2 LONG
4424.54 -32,86 215,9| 238,06 40.26 19 II 9 38_4.5 -38,79 209.70
2791.04 -32.85 83.51 238.04 40.25 4 3 10 219!.D -38,78 77.31
4424.34 -32.86 215.91 2_8.06 40,26 19 II 9 _24.5 -38.79 `309.70
279J.04 -32.85 83.5| 238.04 40.25 4 3 IO 2|9I .0 -]8.78 77.31
4424.54 -32.86 215.91 238.06 40.26 19 11 9 3824.5 -38.79 209.70
2791.04 -32.85 83.5I 2_8.04 40.2§ 4 3 iO 2191.0 -38.78 77,31
OIFFERENTIAL COI_CTIONS
TOE .6419 TRA -.24_ TC3 -.276_ BJ_J .3954
ROE 3.2876 RRA .2438 R(3-1.0618 FAU .08072
FOE 7.2641 FRA .6353 FC3-2.6066 8SP IL_8
3.3497 6RA .3462 _3,1,103| gSP -2435
LA_C_ OATE OEC 25 J_o8
H[L IOCENTRIC CONIC
RL 147.|3 LAL .00
m' 108.88 L.AP -1.72
RC 87.691 GL 49.J7
PLANE TOCENTRIC CONIC
C3 21.720 _. 4.660
LNCH A2_ITH LN(H TIN[
41 ,IB _8 26 7
138.82 3 28 8
41.18 IB 26 7
138.82 3 28 8
41 .IB 18 26 7
138.82 3 28 O
DIrr£_NTIA- CORRECTIONS
TOE .9477 TRA -.1555 TC3 -.5543 8AO .39"26
ROE 2.5673 RRA .3628 RC3-i .2333 FAU .li038
roe 8.2626 FRA 1.3275 IrC3-4,3998 8SP JIL_7
80E 2.7366 I_'A .3947 8C3 1,352J FSP -3_00
ORBIT OETERNINATION ACCURACY
ST 726.1 S_R _41.0 SS 3(319.2
CRT .9690 CRS-| .O000 C$T -.9668
LSA 478,3.0 MSA 181.0 SSA E'.fl
ELI 3?08.5 EL2 176.0 ALF 79.04
MIO-COURS( EXI[CUTION ACCURACY
_T 915,3 sr_R 3634,5 .%3 741,6
SC.8 3942.2 R23 .0509 RI3 .998Z
SGI 3_9T,9 _ 589.? THA 79,53
FLIGHT TIN[ |W.O0
01STAN(_ 436.685
ARRIVAL DATE JUN 3 I969
128.39 ECC .J5192 IN(: 7._055 VJ ]0.281
359.86 RCA 108.88 APO 147.89 V`3 34.804
261 .gO ?AC JJ6.64 ETC |90.39 CLP -87.56
LOt. 93.27 VL 27.755 GAL 2.43 AZl,. 82.69 HCA 193.66 SNA
LOP 286.82 VP 37.471 GAP -.OZ AZP 97,10 TAL 166._10 TAP
GP -46,70 ZJ_. 74,35 ZAP 88.32 Ers 4,62 ZA_ 132,34 £TE
OLA 54.57 RAL 357,76 R_O 6567.9 V_L I1,962 PTH 2.I3 W/P 3.747 0PA -37.12 RAP 40.72 ECC 1.3575
L-I Tilde IN| I.AT |NJ L_ IN| RT AS_ J'NJ A_4TH IN| TII_ PO CST TIN IN| _ LAT IN| _ LONG
4355.12 -_4.30 L_,69 2_8.74 44.56 19 38 42 3755.1 -39.79 20`3.80
2757.24 -_4.29 81.46 238. ?_ 44.56 4 |4 5 ;_137.2 -39.78 74.58
4355,J`3 -_4.30 _.68 23_.74 44.56 19 38 4`3 3755,1 -39,79 Z02.80
2757.24 -34.29 81.46 2_.7_ 44.56 4 I4 5 2157.2 -39.78 74.58
4355.12 -34.30 209._9 2_18.74 44.56 19 38 42 3755.1 -39.79 Z'02.80
2757.24 -34.29 81.46 238.7_ 44.56 4 I4 5 2157.2 -39.78 74.58
NID-COURSIE E]QECUTION ACCURAC_ ORBIT 0ETERHINATI(_ _CEURACY
.%T J316.5 _ _446.0 54;3 977.2 57 1169.4 5R 3164.8 55 3300.5
RRT .8856 RRF .999J RTF .8748 CRT .9876 CRS -.9999 CST -.9860
_=_8.9 _3 .07_ RJ5 .9964 LSA 4716.`3 MSA 1_5.3 SSA `3.9
SG| 3843.3 SC.2 578.4 THA 70.81 ELl 3369.5 £L2 I72.5 AIr 69.90
L_U_H DATE 0EC 25 1968
/_LIO([NTRIC CONIC
RL 147.13 LAL ,00
RP 108.gO LAP -1.68
RC 9(3.065 Gc 46.22
PLANETO([NTR|C CONIC
C3 18.963 VHL 4.355
LNCH A_NTH LN(H TIME
43.77 18 48 5
136.23 3 34 59
43.77 18 48 5
136,23 3 34 59
43.77 18 48 5
136,23 3 34 59
FLIGHT TIME 162.00 ARRIVAL D_TE JUN 5 1969
OISTAI_E 44`3.966
LOL 93.27 VL 27.757 GAL _.48 _ZL 83.49 N(A 196.81 SN_ 128.40 £CC .1520`3 INC 6,5096 VJ 30.281
LOP 289.99 VP _7.468 GAP .37 AZP 96.23 TAL I65.96 TAP 2.77 RCA 108.88 AF_ J47.92 v_ 34.799
GP -40.50 7AL 7`3.92 ZkP 92.57 ET5 .15 ZAE 137.75 ETE 25_.75 ZkC 115.`36 £TC 184.97 CLP -93.38
OLA 52.49 RAL 1.37 RAO 6567.8 VEL 11.847 PTH 2.10 VHP 3.427 0PA -32.69 RAP 34.93 ECC 1.3JZl
L-I TIV( INJ LAT INJ LONG INJ RT AS( INJ AZ]4TH INJ TIME PO (ST TIN iNJ 2 LATINJ 2 LONG
4306,19 -34,77 204.83 239,1_ 47.84 19 59 51 3706,,3 -39,90 197.52
2741.40 -34.75 _0.25 239.I7 47.83 4 Z0 41 2141,4 -39.89 7,3.94
4306.|9 -34.77 204.83 239.18 47.84 19 39 51 3706.,3 -39,90 197.92
2741,40 -_.75 80.25 239,17 47,83 4 20 41 214i.4 -39.89 7,3,94
4306.19 o34.77 a04.83 239.18 47.84 J9 59 5J 3706.Z -39.90 197.52
2741.40 -34.75 _0.25 239.17 47.83 4 20 41 214i.4 -39,89 72.94
MID-COURSE E_CUTION ACO.)RACY ORBIT D_TERMINATION ACCURACY
d_? iT)}.l S_l _061,0 5G3 1134.8 ST 1555,3 _ 2726,4 $$ 3434,4
RRT .9355 _ .99/_8 _ .9269 ERT .9930 CRS -.9999 (ST -.9915
3517,5 _3 .1055 R13 .9934 LSA 4648.9 MSA J85.8 S$A 3.5
SGI 3476.0 S_2 539,2 THA 61.34 ELI 3134.7 £L2 159.7 ALF 60.38
FLIGHT Tllq_ 164.00 ARRIVAL DATE
DISTANCE 449.230
LOL 93.27 VL Z7.757 GAL 2.53 A2'1,. 84.04 HCJ 199.97 _4A 128.40 £CC ,15231 INC 5.9595 VJ 30._81
LOP 293.15 VP 37.4_3 GAP .74 A_eP 9_j.60 TAI, 165,_7 TAP 5._4 _(A J08._4 APO 147.95 V_ 34.785
CP -35,4j ?AL T1,?0 ?AP 91,31 ETS 356,19 Z/_ 141,35 ETE 244,92 7_C 1_3,41 ETC 1_0,83 E_P -98,98
DIFfErENTIAL (,CRR[CTI_
TDE 1.1817 TRA -.05L_ TC3 -.86g_ BAO .391_
ROE 2.0623 RRA .40_8 RC3-l.2774 FAU .|3344
FOE 8.7618 FRA 1.9416 FC3-6.0920 BSP 106_0
_0£ 2,3769 (_A .40_'_ BE3 1.5453 FSP -3813
L_UNC_ _ATE DEC 25 19_8
H_LIC(ENTR!C CONIC
RL 147.13 L_L .00
RP 108.91 LAP -2.03
RC _2.449 _L 43.82
PLAMET_ENTRI_ CONIC
(3 17.,389 VPtL 4.J38
LNCH A_ATH LNC.H TIM[
45.91 19 5 55
134.09 3 _
45,91 19 5 _5
134.09 3 39 38
45.91 19 5 55
134.09 3 39 38
DIFFERI[NTIAL C(_CTI_
TOE 1.3785 TRA .0_6 TC3-J.Z043 BAU ,3_34
ROE 1,6885 _A ,4121 RC3-1.2393 rAu ,J4_23
FOE 8.8786 FRA 2.4597 r(3-7.4727 BsP 10308
2,1797 8RA ,4163 BC3 1.7281 gSP -4235
JUN 7 |969
oLA 50,?_ R,Q. 4.|_ RAO 6567,7 MEL 11,776 PTH 2.o8 VHP 3,232 OPA -29,14 RAP 30.13 ECC 1.Z845
L-I TIE INJ LAT INJ LONG INJ RT AS_ INJ AZIATH INJ TIE PO CST TIM INJ Z LATINJ Z LONG
4269.53 -34.79 _00,99 2_.6t_ _0.35 20 17 5 3669.5 -39.64 193.41
2734.90 -34.78 79.39 239.65 50,34 4 25 13 2134.9 -39,63 72.0|
4L_3,,53 -34,79 L=_O._) 239._-,_ 50;35 20 17 5 3669.5 -39,64 |93.41
2734.90 -34.78 79.39 239.65 50,34 4 25 J3 `3|34,9 -39.63 72.01
4E6_._3 -34.7e L_0.99 23e.6_ 5(3.35 .30 17 5 3669.5 -39.64 193.41
2134.90 -34.78 79.59 23_.65 50.34 4 25 13 `3134.9 -39,63 7,3.01
NIO-C_URS( E_(UTICN ACCURACY ORBIT OETERMIN_TION ACCURACY
SGT Z|5|.1 _ Zf_J_.6 SG3 1272.8 ST 1_00,1 _R ,334_,4 SS 3467.8
RRT .9589 RRF .9982 R1T .9513 CRT .9955 CRS -.9999 E$T -.9939
SG_ 3451.0 _3 ,|311RJ3 .989_ LSA 4592.2 MSA |PS.l SSA 4.1
S_| 34I 7.2 S_2 482.0 THA 51.71 ELl ]01Z.9 EL2 140.3 ALF 50.9P
754 _
JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 4, 1968-69
LAUNCH CATE OEC 25 1_68 FLIGHT TIN[ 166.00 ARR[VAL DATE JUN 9 1969
HIEL|C(ENTRIC (CNIC DISTANCE 455.476
RL |47.13 LAL .00 LOL 93.27 VL 27.754 GAL 2.60 AZL B4.45 H(A 2"03.13 SNA 128.38 EC{ .15279
RP 108.9Z LAP -2.18 LOP 296.31 VP 37.458 GAP 1.12 AZP 95,11 TAL 165.32 TAP 8.45 RCA 108.77
RE 94.840 GL 41.81GP -31.17 ZAL 70.58 ZAP 102.23 [TS 354,24 ZA[ 143.42 [T[ 235.86 ZAC J11.38
PLAN[TOCENTRI( CONIC
C3 |6.,204 VHL 4.025 GLA 49.37 RAL 6.55 RAO 6567.6 V[L 11.730 PTH 2.07 VHP 3.165 0PA -26.23
LNCH ATNTH LN_H T[NE L-I TZNE JNJ LAT ZNJ L(_,tPv INJ RT AS(. ZNJ A_TH |NJ TINE PC) CST TIN
47.71 19 21 B 4240._ -34._ 197.89 240.25 52._0 _0 3| 49 _40,9
132,29 3 43 15 2733,74 -34.59 79._ 240.25 52.29 4 28 49 2133.7
47,71 19 21 B 4240.92 -34.60 |97.B9 240.26 5230 20 31 49 _40.9
32.29 3 43 15 2733.74 -34.59 19._9 240.25 52.29 4 28 49 2133.7
47.71 19 21 8 4240.fY_ -.,_1._ 197.8_ 2.10._6 5_._0 _ _ 49 Y_40,9
132.29 3 43 15 2733.74 -_4.59 79.2<) 240,25 52.29 4 28 49 2133.7
OIFF[R1ENTIAL CCIR_CTION$ NI0-_SIE [_ECUTION ACCURACY
TOE 1.5478 TRA .1729 TC3-|._447 BAU .4175 _T 2_57.9 _ 2_>4.7 ,T_3 |336.7
ROE 1.4005 RRA .3962 RC3-1.1524 FAU .1_853 RRT .9712 I_F .9973 RIT .9642
ro£ s.7100 FRA 2,_629 FC3-B,4696 BSP 10354 S_8 34B3,5 R83 J47_ RJ3 .9B65
BC( 2.0874 _RA ,4_4! B(3 1.9_72 FSP -4492 _1 3458.4 S_ 417.0 THA 42.69
INC 5.5547 Vl 30.281
AP_ 14B.00 V2 34.79!
£TC 177.67 CLP-104.33
RAP 26.07 ECC 1.2667








ST 2806.3 SR 2010.7 $S 3429.5
CRT .9969 CRS -,999B CST -.9951
L.S_ 4_42.9 HS_ 184.0 SSA 4,7
ELl 2982.7 EL2 117.2 ALF 42.34
LAUNCH D_TE OEC 25 1968 IrLI_4T TINE 16_.00 ARRIVAL 0ATE JUN 11 1969
H_LIO_£NTRIC CONIC
RL 147.13 LAL .00
RP 108.93 LAP -2.32
RC 97.2_ GL 40.07
PL4P, I[TOC[NTRIC CONIC
C3 15.479 VHL 3.934
LNCH A_I4TH LNCH T_N[
49.25 19 34 3B
130.75 3 46 27
49.25 19 34 38
1_.75 3 46 27
49.25 Ig _ 38
1_O.75 3 4_ 2?
01STANCE 461,702
LOL 93,27 VL 27.750 GAL 2,_ 421. 84,76 HC_
LOP299,4? VP 37.452 GAP J.49 ATP 94._ TAL
GP -27.57 71U.. 69,51 2AP 107.13 ET5 352,33 _AE
206.29 ,_4A 128.35 £CC .15346 INC 5.2424 Vl 50.281
164.93 TAP J1.22 RCA 108.65 APO 148.05 v2 34.7#_
144._3 ETE LPZT.I$ 2AC 109.40 ETC 175.27 CLP-I09.40
OLA 48.17 RAL _.64 R_O 6567.6 VEL 11.699 PTH 2.06 VHP 3.138 0PA -23.79 RAP 22.63
L-! TI_ IN| I.AT IN| LONG |NJ RT A_ IN| AZt4TH IN| TIN[ PO CST T_N IN| 2 LAT
4218 .O3 -_4,_1 19_,_ _41,0J 33,84 210 44 56 _6JB.O -_8.76
2735.87 -_4._0 79.24 241.00 53.83 4 32 2 2135,9 -38.75
4_1B.03 -34.31 195.36 241.01 53.84 210 44 56 _18.0 -38.76
2735._7 -_4._0 79.84 241.00 53.83 4 32 2 2135.9 -38.75
421B.03 -_4,31 1_5._ E41,01 53.84 20 44 56 3618.0 -3B.T6
2735.87 -_4.30 79.24 241,00 53.83 4 32 2 2135.9 -38.75
DIFFERENTIAL CORRECTIONS
TDIE 1._96J TRA .2gO_ TC3-1o8751BAU ,443_
ROE 1.1753 RRA .3744 RC3-1.03_J rAU .16185
ro_ 8.3_36 FRA 3.1611 FC3-g.0527 eSP 10686
80tE 2.0635 8RA .4739 Be3 2.1419 FSP -459_
NI0-COUR_ EXECUTION ACCURACY
$_T 2946.3 _,_ ,?064.3 ..q_3 J35_.2
_T .97B0 _ .99_q_ RTr .9717
.s(,8 _597.5 R23 .1508 R13 .9844










ST 2477.8 SR 1729.3 5$ 3346.0
CRT .9979 CRS -.9996 CST -.995B
LSA 4504.7 MSA 182.8 SSA 5.4
ELI 3020.1 EL2 92.9 ALF 34.89
LAUNCH 0ATE D[C 25 196B FLIGHT TIN[ 170.00 ARRIVAL 0AT E JUN 13 1969
H_LIC(ENTRIC CONIC
RL 147.13 LAL .OO LC¢ 93.27 VL
RP lOB.94 L4P -2.45 LOP 302.63 VP
RC 99.636 GL 38.53 GP -24.50 ZAL
PLANETOC[NTRI_ CONIC
C3 14.993 VHL 3.872
LN(J_ AZMTH LN(H TINE
50.59 19 46 59
129.41 3 49 30
50.39 19 46 59
R9.4! 3 49 30
50.59 19 46 59
129.41 3 49 30
OIFFER[HTZAL CORR_(TICNS
TOE 1.8245 TRA .40_I_ TC3-2.|_8 BAU .47_
ROE .9965 RRA .3454 RC3 -._B FAU .1_0_5
FOE 7.8745 FRA _._17 FC3-9.2937 BSP 11248
BOE 2.0789 8RA .53_O BC3 2._696 FSP -4583
OISTAN(E 467.9(39
27.744 GAL 2.77 A_L 85.01H(A L_9.45 54_4 ]28.3J ECC .1543! INC 4.993J Vl 30.281
37.446 GAP 1.85 AZP 94.35 TAL 164.49 TAP 13.94 RCA 10B.51APO 148.11 v2 34.786
68.45 ZAP III.BB ITS 350,89 ZA[ |44.09 £TE 219.29 ZAC 107.57 £TC 173.46 CLP-II4.1B
OLA 47.14 RAL 10.57 RAO 6567.6 V[L |1.618 PTH







2.05 VHP 3.153 0PA -21.70 RAP 19.73 £CC i.2467
IN| LONG IN| RT AS_ IN| AZ]4TH IN| TIN[ PO CST TIN IN| 2 L4T IN| 2 LONG
i93.24 241.92 _ 5_.09 2_ 56 59 3599.3 -38.26 185.30
79.35 241.91 55.08 4 35 I| 2140.2 -3g.25 71.42
193.24 241.92 55.09 20 56 59 3599.3 -38.26 185.30
79.35 241.91 55.08 4 35 11 2140,2 -38.25 11.42
193.24 24j,92 55.09 20 56 59 3599.3 -38.26 185.30
79.35 241.91 55.08 4 35 II 2140.2 -38.25 71,42
NJ0-O3URS_ [X_CUT_CN A((URACY _R_IT OETERN|NATION ACCURACY
S6T 3310ol _ 1798.1 SC,3 I341.5 ST 2713.5 5R 1491.8 SS 3230.7
RRT ._16 _ .c)935 RTT" .9764 CRT .9986 CRS -.9994 CST -.9962
SGe 3167.0 R_3 .1416 R13 .9_34 LSA 4471.4 MSA 181.5 $54 6.1
,q_l 3754.8 _ _0"Z.6 THA 2P.27 ELI 3095.P EL2 69.5 ALF 2B.78
LAUNCH 0ATE 0£C 25 1968 FLIGHT TINE 17_.00 ARRIVAL OATE JUN 15 1969
HELIOCENTR|C C._NIC
RL 147,13 LAL .00
RP 108.94 LAP -2.5B
RC 102.0_ GL 37.12
PLANI[TC_'_NTRZC (CN_C
C3 14.6PO V_. 3.831
LNO_ A2_ATH LNCH rIl(
51.78 19 58 35
128.22 3 52 36
51.78 J9 58 33
IZe.2Z 3 52
51.78 19 58 35
128.22 3 32 3_
01$TAI_E 474,097
LOL 93.27 VL 27.736 GAL 2.B/! A2'I.. 85.Zl NCk 212.61 SNA 128,25 £CC .15534 INC 4.7881 Vl 30.281
LOP _05.79 VP 37.4_k_ GAP _.21 A2'P _4,04 TAL 164,0(_ TAP 16.6J RCA 108.33 APO 148.18 v2 34.7B4
GP -21.87 ZAL 67.39 ZAP |16,4_ [TS 349.83 Z_E 143.29 ET£ 212.54 ZAC 105.99 ETC 172,10 CLP-IJB.65
OLA 46.24 RAL IR.4Z RAO 6567.6 V_L 11,665 PTH 2.05 VHP 3,201 OPA -19.87 RAP 17.33 ECC ].2416
L-[ T[I( IN| LAT _NJ LONG IN| RT AS( _NJ A_ATH _NJ T_HE PO CST T_M _NJ 2 LAT IN| 2 LONG
4|83.9| -33.57 191.46 24_.97 56,|| 21 8 19 35_3.9 -37.75 183.47
2746.24 "33.56 79.61 242.96 56.09 4 )8 23 2146.2 -37.74 71,63
4JB3,9J -33,57 19J,46 24_,97 5_,JJ 2J _ J9 3583,9 -37,75 JB3.47
2746.24 -33.56 79.61 E4_,_N_ 56,09 4 _ 23 2146.2 -37.74 71.63
4183.91 -33.57 191.46 242.97 56.11 21 8 19 3583.9 -37,75 183.47
2746.24 -33.56 79.61 248,_NS 56.09 4 38 23 2146.2 -37.74 71.63
N|0-CCUR_ E)_CUTIGN ACCURACY ORBIT OEfERN_NATION ACCURACY
S(.T _47.3 _R 1565.6 $63 1_01.8 ST 2916.5 SR 1294.0 $$ 3097.4
RRT ._B R_" ._)01RTF .9794 CRT .9992 CR$ -.9990 CST -.9964
SC,E 39_9.1 R23 .1209 RJ3 .9_3_ LSA 4443.2 MSA 180,1 $54 6.8
•f_I 3960.2 S_2 2_6.3 TH4 22.9H EL| 3190.3 £L2 47.9 ALF 23.91
OIFF£_NTIAL CCRR£CUONS
TD[ 1.9363 TRA .5_O8 TC3-2.4764 BAU ._0_4
ROE .#544 RRA .3149 RC3 -.7779 FAU .15655
FOE 7.3331 FRA 3.48_6 FC3-9.2325 BSP 11941
BO[ _.I164 8RA .6172 BC3 2.5957 FSP -447B
755
JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4, 1968-693
LAUN(H DATE 0EC 25 1968 fLIGhT TIME I74.Ek3 ARRIVAL DATE JUN 17 1969
P_L|OE'ENTRIC CONIC
RL I47.J3 LAL .00
RP 108.95 LAP -2.70
RC I04.44| GL 35.82
PLAMETO(ENTRIC CONIC
C3 I4.499 VHL 3.BO8 0L4 45.44 RAL
LNC.H A2'NTH LI_H TINE L-I 1II4[ INJ LAT
52.85 20 9 40 4171.04 -33.16
127,15 3 55 49 2733.60 -33.15
52,8_ _ 9 40 4171.04 -33.1£
127.15 3 53 49 Z753._:0 -33.13
52.85 _ 9 40 4171.04 -33.16
127.15 3 55 49 Z755.60 °33.15
01rrERIENT[AL CORR[CT|_
TOE 2,0345 TRA .6554 TC3-2,7_5 _ .54_9
.7421 _A .2856 at3 -.6508 r*_J ,14935
FOE 8,7774 FRA 3.5509 rc3-B.glS! BSP 121_8
_0£ 2,1657 BR4 .714g 8C3 2.8061FSP -4_5
D_STANC'E 480.265
LOt. 93.17 VL 27.717 GAL 3.00 47L 85.38 H(A
LOP 308.96 VP 37.451 GAP Z.57 A?P 95.75 TAL
GP -19.61 7AL 66.30 TAP 120.69 ETS 349.04 7AE
2|5,77 SNA I18.|9 [(C .15655 INC 4.6157 vl 30.281
163.47 TAP 19.24 R(4 108.12 APO |48.Z6 V2 34.783
142.09 ETE Z06.94 7JC 104.69 ETC 171.09 CLP-JZ_.BO
14.Zl RA0 6567.6 VEL 1J.657 PTH 2.05 VHP 3.275 OPA -18._4 RAP 15.39 [CC 1.2386
IN| _ IN| RT A._ IN| 42114TH iN| T|N[ PO CST TIN IN| 2 LAT IN| Z LONG
189.95 244.17 56.95 21 19 11 3571.0 -37.25 I81.92
79.97 144.16 56.94 4 41 43 2153.6 -37.23 71.96
189.93 244.J7 56.95 El 19 11 3571.0 -37.23 I81.92
79,97 244.16 56.94 4 4] 43 2153.6 -37,23 71.96
189.95 244.J7 56.95 ZJ |9 JJ 3571.0 -37._5 I81.9Z
79,97 244.16 56.94 4 41 43 ZI53.6 -37.23 71.96
NIO-COUR_ [_CUTION ACCURACY OReIT DETER_41NATICN ACC_ACY
_,T _8.4 _ 1366.6 ,%3 1246.4 ST 3091.0 SR I13|.B SS 29_B.O
._11_ _ ._4_ RTIr ._14 CRT ,9_ CRS -.9983 CST -.9965
4187.7 _3 .0_34 RI3 .9_35 LSA 44_1.B _SA 179.O Ss_ 7._
$_1 41_0.3 _ _47.7 THA IB.79 E_| 329|.5 ELZ 28.8 ALF 20.1!
EAt.|NO4 OAT[ DEC 25 I_G8 FLIGt_T TIN£ 176.00 ARRIVAL OATE JUN ]9 I969
P_LIOCENTRIC CCNIC
RL |•7,13 LAL ,O0
RP 108,95 LAP -_,81
RC 106.844 GL 34.58
PLANETC_[NTR_C (CIN l C
C3 |4.415 _ 3.7_
LN(.H A714TH LNO4 TIH[
53.8_ 20 20
|26.17 3 59 12
53.83 20 20 L_
I26.J7 3 59 JZ
53.8_ 2O 20
J26.17 3 59 |_
DISTN_CE 486.414
LCL 93.17 V_ 27.716 GAL 3.13 A_i. 85.53 Hr_
L(_ 312.|2 VP 37.413 GAP E.93 A_ 93.4P T_.
GP -17,65 7AL 65.19 Z_P 124.68 _TS 348.47 ?AE
Z18,93 $M4 |28.12 ECC .157_4 ZNC 4.4679 Vl 30,_J
162,89 T_P 21.82 R_A |O7,B_ 4PO 148.35 VZ 34.783
J40.67 ETE EO2.37 7AC 103.69 ETC 170.36 CLP-126.66
0LA 44.71RAL 15._I_ RA0 6_7.6 VEL 11.654 PTH Z.05 _P 3.3?00PA -16.76 RAP J3.BB ECC |.2374
L-I TINE |NJ L.&T IN| LONG _NJ RT AS(: IN| A_94TH |NJ TINE PO CST T|M _NJ 2 LAT IN| 2 LONG
41_O.3_ '_.7_ 1_.6! _43.31 57.65 21 29 46 3560.3 -36.73 I_0.59
2762.08 -_t_.71 80.45 14_._0 57,64 4 45 J4 2162.1 -36.72 72._1
4160.32 -_.73 188.61 145.51 57,65 21 29 46 3560.3 -3_,73 180.59
2761.0_ -3_.'P_ _.43 245.50 _7.64 4 45 14 2162.1 -36.7Z 72.4I
4160.32 -32,73 188,61 _43.51 57.65 2l 29 46 _560.3 -36.73 180.59
2762.08 -3_,72 _0.43 145,30 57.64 4 45 14 2162.1 -36.7_ 72.41
CRBIT OETERN|NAT|ON 4CCURACY
ST 32_5,D SR 998.0 SS ZBIZ.J
CRT ,9999 CRS -,9973 CST -.9966
CS_ 4597.4 NSA 177.B SSA B.2
ELI 5585,4 ELI 12.9 ALF 17.|4
t)IrFER_NTIAL _CTION.q MID-COURSE EXI[CUTION ACCURACY
70_ Z.1189 7RA ,781J TC3-2.9534 _$4J .5789 _GT 4241.1 SGR J197.1 SG3 11_0.8
RO_ .65L_ RRA .Z572 RC_, -.5_3 FAU ,14J1_ RRT .9777 _ ,9775 RIT .982_
roe 6,2110 Fax 3,56_? FC3-8.4716 8S ° 13445 SGe 4407.7 _3 ,0640 R13 .9839
80E 2.2167 _RA .82"_'3 _:3 3.0017 FSP -4087 ._1 4401 .J ._.2 242.E THA 15.47
LAUNCH D_T[ 0EC _5 19'68 FLIr_'IT TIME 178.00 ARRIVAL OATE JUN 21 1969
HEL|C_ENTR|C CONIC OISTAN(E 492.543
RL |47.|3 LAL .O0 LOt. 93.27 VL 27.704 GAL 3.28 4ZL 85.66 HE4 222.09 5844 128.03 ECC .1595J [NC 4.3359 Vl 30.?8|
RP 108".94 LAP -2,91 LOP 315.2_ VP 37.4|4 G_P 3._9 AZP 93.22 TAL I62.27 TAP _4.36 RC_ 107.6| APO I48.46 vZ 34.784
RC 109._46 GL 33.41 GP -I5,95 ZAL 64.04 ZAP I_8.39 ET$ 348.06 ZAE 139.|7 ETE |98.68 ZAC |02._8 [TC 169,83 CLP-|30.23
PLANET_ENTR[C (ON|C
C3 14.445 _ 3._01 0LA 44.04 RAL 17.75 RA0 6567.6 V_L ti.655 PTH 2.05 VHP 3.483 OPA -|5.40 RAP 12.75 ECC 1.2377
LNCH AZNTH LNCH TIME L-I T|ME |NJ LAT _NJ LC_NG JNJ RT _._ INJ AZ_.ITH INJ TJN[ P_ CST TIN _NJ 2 LATJNJ _ LONG
_4.74 210 31 1 4151.30 -32.28 187.46 246.97 58._5 Z1 40 13 3551.3 -36.22 179,4_
12_.26 4 2 43 2771.69 -32.27 80.97 246.96 58._3 • 48 54 2171.7 -36.21 71.9_
54.74 20 31 I 4151.30 -3_.28 187.46 _46.97 58,E5 21 40 13 355|.3 -56.22 179.44
1Z5.26 4 2 43 2771.69 -32.27 8_.97 246.9_ 5_.23 4 48 54 2171.7 -36.21 72.95
54.74 20 31 I 4151.30 -32._8 18_.46 246.97 58.25 21 40 13 3551.3 -36.ZE 179.44
J25.2_ 4 2 45 2771.69 -32.27 80,97 146._ 58,25 4 48 54 2171.7 -_6.21 72.95
OlFFERIENT|4L CORI_CT|ONS NI0-COI,,/RSE [_[CUT|_I ACCURACY CR_T DETERNINAT/ON ACCURACY
TO_ _,18_ TRA ._(_7 TC3-3.1442 BJ_J ._IL_9 SGT 44_.2 SGR 1054._ SG3 1109.7 ST 335! .3 SR 888.8 SS 2665.0
RO_ .58|7 RRA .Z30_ RC3 -.4340 r._J .13_ RRT ,9/_ RRF ,_71RTr ,_39 CRT .9999 CRS °.9959 CST -.9966
rOE 5.6845 FRA 3.5431F(3-7.9'270 B._ 14LP'Z7 _ 46_1.1 _ .0_0 R13 ._WI44 LS_ 4369.5 MSA 176.5 $SA 8.8
BOE E,2659 8RA .9375 _C3 3.J740 FSP -3865 S_I 4614,5 S_ _46._ THA 12.85 EL1 3467._ EL2 10.9 _LF 14.85
LAUNCH 0ATE DEC 25 J968 FLIGHT TZI_ JSO.O0 ARF_|VAL _ATE JUN _3 J969
H_LJOCENTR_C CONIC
1_. 1•7.13 LAL ._O
RP 108,94 LAP -3.00
RC 1||,645 GL _2._7
PLANET(_ENTRIC tONI{
C3 14,547 VIUlL 3,814
LN(.H ATNTH LN(._ T|i_
55.61 20 4J 3_
|2•.39 4 6 22
55.61 2O 41 32
DISTANCE 498.63_
LCL 9_.27 VL 29.690 GAL 5.44 A2'L 85,78 H(A _5.Z5 _4A 127.94 ECC .16127 INC 4.Z248 v] 30.Z_I
LOP 318.45 VP _7.405 GAP _.64 A.'_ g_.9_ TAL. 161.60 TAP 26.85 REX 107.3! APO 148.58 V2 34.785
GP -14.48 ZAL 62.86 ?AP 151.83 ET$ 347.76 Z_ 137.67 ETE |95.71 7AC J02.55 ETC 169.45 CLP-133,54
OLA 43.41 RAL 19._ R.40 6_7.6 V[L 11.659 PTH _.05 VHP 3.610 0P_ -14.13 R_P 1|.97 ECC 1.1394
L-I T|N[ _NJ LA7 IN| _ IN| RT A_C IN| A_qTH ZNJ TINE PO C$T TIN JNJ _ LAT IN| Z LONG
4143.74 -31.8_ 186.44 _48.55 58.75 21 50 345 3543.7 -35.69 178.43
278_.37 _31,8| 81._9 _48.35 38.74 4 32 44 218_.4 -35.68 73.59
4145.74 -31,82 186.44 248.53 58.75 21 50 36 3543.7 -35.69 178,43
|24.39 4 6 _ _ ;'31,81
55.61 20 41 32 4145.74 -31.8_
124.39 4 6 _ 278_.37 "31.81
01FFER_NTIAL CCR_IECTICI_
TDIE Z.252O TRA 1,040_ T(3-3._5 BA4J .64_
,5263 RRA ._M3_9 RC3 -,3435 KAU .lZ'29_
FOE _.1841 _RA 3,_23 FC3-7.3J54 8_ 14_
80E E.3127 8RA 1.0610 Be3 3.5164 FSP -_629
_
81.59 t4_,5_ 58.74 4 52 44
186.44 248.55 58.75 Zl 50 36
81.59 248.55 58.74 4 51 44
N|O-COUR_E EX[CUTICI¢ AC(6_R,_CV
SGT 4733.6 _ 936,4 ,%3 1037.7
RRT .955_3 IN" .953! RT_ ._4_46
SGB 4825.5 _ .0185 R13 ,_494_J





ST 3444.9 SR 801.1 55 15_,3
CRT .9995 CR$ -.9938 CST -.9965
LSA 4340.5 NS4 J75.6 55_ 9.5
ELl 3536.7 EL_ 23.5 _LF 13.09
756
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968.69)
LAUNCH CATE 01rC Z5 1968 FLIGHT TINE 182,00 ARRIVAL CATE JUN 25 1969
PEL[CX:ENTR[C CONIC
RL 147.13 L4L .00
RP 108.93 LAP -3.0B
RC 114.042 GL 31,16
PLAN[TOCENTRIC CONZC
C3 14.727 VHL 3.838
LNCH ATMTH LNCH TII4E
56.44 L_ 52 I
123.56 4 lO 8
56.44 20 52 J
1Z5.56 4 10 8
56.44 20 52 1
1_5.56 4 I0 8
0ISTANCE 504.741
LOC 93.27 VL 27.676 GAL -3.61 *?L 85,88 h_A 228.41 ,_A
LOP 321.61 VP 37.597 GAP 4.00 A?P 92°74 TAL 160.90 TAP
GP -13.21 ?AL 61.65 7AP 135.02 ETS 547.55 7AE 156.22 ET£
127.84 ECC .16327 INC 4.1226 vl 30.281
29.51RCA 106.98 4PO 148.71 v2 34.787
193.31ZAC 102.58 ETE 169,19 CLP-136.60
CLA 42.81RAL 21.31RAD 6567.6 VEL 11.667 PTH 2.05 VHP 5.750 0PA -12.93
L-I TIME INJ LAT INJ _ |NJ RT AS( INJ A2_TH INJ TIME PO CST TIM
4157.44 -31.53 185.53 250.25 59.18 22 0 59 3537.4
2794.14 -31.32 82.Z_3 250.24 59.17 4 56 42 2194,l
4157.44 -31.33 185.55 250.25 59.18 22 0 59 3557,4
2794.14 -31.32 82._ 250.24 59.17 4 56 42 2194.1
4137.44 -51.53 185.53 250.25 59.18 22 O 59 5557.4
2794.14 -31.52 82._ 150.24 59.17 4 56 42 2194.1
OIFFKRENTIAL CCRMECTIONS NI0-CCUR_ Ir_ECUTION ACCURACY
rOE 2.3075 7R4 1.17g8 TC3-3.4135 gAU .6740 S_T 4948.6 SC,R 840.8 S_3 967.4
ROE .4840 RRA .1863 Re3 -.2641 FAU .11326 RRT .944S _ .9350 RTF .9850
ro£ 4.7_'87 FRA 3.4536 F(3-6.6583 8,SP 15615 SG6 5019._ _3 .0d56 RI3 .9851
BOE 2.3577 BRA 1.1934 6C3 3.4255 FSP -3379 SGI 5012,1 _ 272.6 ?HA 9.14
RAP 11.50 ECC 1.2424








ST 5520.4 SR 151.5 SS 23_7.9
CRT .9987 CRS -,9909 CaT -.9965
LSA 45|2.7 NaA ]75.5 SS4 IO.2
ELI 3595.4 EL? 37.0 ALF 11.72
LAUEH OAT[ DEC 25 1966 FLIGA, IT TIME 184.00 AR_RIVAL 0ATE JUN 77 1969
HELIOCENTRIC CONIC 01STANCE 510.809
RL J47.J3 LAL .DO LCL 93.27 VI. 27.660 GAL 3.80 A2L 83.97NCA 231.57 .914 127.74 ECC .16556 INC 4.0299 VJ 30.2_!
RP 108.93 LAP -3.16 LOP 324.78 VP 37._98 GAP 4._ AZP _'Z.51 TAL 160.16 TAP 51.75 RCA 106.61 APO |4_.86 V2 54.790
RC 1J6,4_3 GL 30,07 GP -12,09 ?AL 60.38 ZAP J37._ E75 347,_9 ?,_E J_4.86 _TE I91.56 ZAC 102.45 ETC 169.02 CLP-159.44
PLANETC_ENTRIC CONIC
C5 14._2 VHt. 5.B?J OLA 42,24 RAL 2_.J| RAO 6_67,6 VEL JJ.67_ PTH 2.05 VHP 5,902 OPA -JJ.79 RAP 11.51 ECC 1,2466
LNCH AZ_qTH LNCH T|ME L-I TIME INJ LAT ZNJ _ JNJ RT ASC |NJ A_ATH |NJ TIME 1:10 CaT 7JN INJ 2 LAT INJ 2 LONG
57.25 21 2 35 4132.21 -30.62 IBA.P'_ 252.05 59.55 22 J| 25 5552.2 -54.60 176.75
122.75 4 13 59 2807.05 -50.8l B3.06 232.05 59.54 5 0 46 LPL>07.I -54.59 75,1Z
57.25 21 2 33 4132,21 -30.82 I84.72 232.05 59.55 22 11 25 3552,2 -34.60 176,75
122.75 4 13 59 2807.03 -30.81 83.06 232.05 59.54 5 0 46 2207.1 -54.59 75.12
57.25 21 2 33 4132.E1 -30.82 |84.72 232.0_ 59.53 22 11 25 3532.2 -34.60 176.75
ILP'Z.75 4 13 59 2807.03 -30.81 63.06 252.05 39.34 5 0 46 2L_37,1 -34.59 75.12
OIFFKRI[NTIAL CORRECTIONS M|O-COURS£ E)_CUTICN ACCURACY OR61T OET[RMINATION ACCURACY
TD_ 2.3528 TRA |.31_1TC3-3,_020 B,_J .70_ SGT _|4J.9 ._ 765,0 _;G3 8_.I ST 3572._ SR 675.5 55 2255.5
ROE .4513 liRA .1676 RE3 -.1_7 FJ_J .104_8 RRT .9246 I_" .9125 R1T .9853 CRT .9971 CRS -,9872 CaT -,9964
FOE 4.3055 FRA 3._!76 FC_-6.0315 8_IP 16277 SG8 31915.2 R23 -.0D)8 R15 .9_55 LSA 4_75.0 MSA 175.1 SSA 10.8
BOE 2.395? 8RA 1.3300 BC3 5.5077 FSP -3153 SGI 3190.2 ,%2 287.9 THA 7._4 ELI 565_.5 EL2 50.5 ALF 10,68
LAUNCH OATE DEC 25 1968 FLIGHT TIME 186.00 ARRIVAL CA TE JUN 29 1969
P_ELIOCENTRI( CONIC OI$TANC( 516.855
RL 147.15 LAL .0(3 LC__ 93.27 VL 27.644 GAL 4.01 ATL 86.06 PiCA 234,75 S_A 127.62 [CC .16770 INC 5.9449 VJ 30.2_1
RP JOB.I LAP -5.22 LOP 527.94 VP 57.579 GAP 4,72 A?P 92.2_ 7AL 1_9.58 TAP 34.12 RCA 106.72 APO 149.05 v? 5_.794
RE 118.825 GL Z9.00 GP -11.12 7AL 59,08 ZAP 140.75 [TS 347.26 ?A( 133.59 ET£ 189.76 ZAC 102.74 ETC 168.91 CLP-142.09
PLAM[TOCENTR_C CONIC
C5 15,313 VHL 5.913 OLk 41.68 RAL 24.95 RAO 6567.6 VEL 11.692 PTH 2.06 VHP 4.064 0PA -10.70 RAP 11.56 ECC ],2570
LNCH 47NTH LN_H TIME L-I TIME JNJ LAT |NJ LONG |NJ RT A,,_ _NJ A2fATH |NJ TIME PO CaT TIN INJ _ LAT INJ 2 LONG
58.04 21 13 10 4127.87 -_0.28 183._ 253._ 59.87 2_ _I 59 5527.9 -54.03 176.04
121.96 4 17 51 2621.|9 -_O.27 65.93 253.95 39.86 5 452 222|.2 -54.02 76,07
58.04 2I 13 I0 4127.87 -_0.28 183.921 255.9'6 59.87 22 21 58 5527.9 -54.03 176.04
121,96 4 17 51 2821.19 -]0,27 65,95 233.95 59,86 5 4 52 2_2| ,2 -34.02 76,OE
58.04 21 13 lO 4127.87 -](].28 I83.9_ 2_3.96 59.87 22 21 58 3527.9 -34.05 176.04
121.96 4 17 51 2821.19 -30.27 83.95 25_.95 59.86 5 4 5_ 2221.2 -54.02 76.02
OIFFE_NT[AL CCRR[CT[ON$ N|O-CCURS( EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY
T0E 2.5919 TRA !.4668 TC5-5.5573 _AU .72_8 aGT 5_1_.3 _ 701.3 SG3 _54.7 ST 3607.8 SR 65J.5 as _1_0.1
ROE ,4270 RRA .1515 RC5 -,1458 FAU .093_ RRT ._O0l RRF' ._58 RTI r .9855 CRT .9949 CRS -.9826 CaT -.9963
FOE 3,9221 FRA 3.32(_ FC5-5.4160 BSP 16882 _ 5364._ R_ -,0094 R|3 .9854 LSA 4255.4 MaA 175.6 SSA 11,5
BOE 2.4297 BRA 1.4746 Be3 5,5602 FSP -2955 S_| 5355,7 SG2 303,4 ?HA 6.79 ELI 3662.1 EL_ 63.0 ALF 9.BH
LAUNCH OAT( DEC 25 1968 FLIGHT TIME 188,00 ARRIVAL CATE JUL 1 1969
t_ELIOCENTRIC CONIC 0ISTkNEE 52_Z._0
RL 147,15 LAL .OO LOL 93.27 VL 27.626 GAL 4.2_ A2'L. _6.|5 HCA 257.90 5NA 127.51 £CC .17026 INC 3.8664 vJ 30.281
RP IO8.90 LAP -3.27 LOP 331.II VP 37.570 GAP 5.09 AZeP 9'_.06 TAL 158,58 TAP :_.47 RCA I05._0 APO 149.22 V2 54.799
RC 121.206 GL 27.94 GP -10.26 7AL 57.76 ZAP 143,_B (TS 147.15 ZA( 132.42 (TE 1_.45 ZAC 103.25 £TC 169.85 CLP-144.55
PLAN_TOCENTRIC CONIC
C3 15.721 VHI. 5.965 OLA 41.13 RAL 26,76 RA0 6567.6 VEL 11,Y09 PTH 2.06 VHP 4.235 0PA -9.65 RAP 11.63 ECC 1,?587
LN04 A2'IWTH LNW_H T[14_ L-| TIME |NJ LAT INJ _ INJ RT A._" |NJ ATNTH |NJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG
58.85 21 25 52 4|24.57 -29.72 183._0 255.93 60.15 22 32 57 3524.4 -33.44 175.40
121.17 4 21 44 2836,55 -29,7I 84.9J _35,94 60.14 5 9 0 2_56.5 -35.43 77.O1
58.83 21 23 52 4124.57 -29.72 183.50 255.95 60.15 22 52 37 3524.4 -53.44 175.40
121.J7 4 E| 44 28:._.55 -_9,7| 84,91 _53.94 _.14 5 9 0 L_56.5 -55.43 77.01
58.83 21 23 5_ 4124.37 -29.72 183._0 253.93 60.15 22 32 37 5524.4 -53.44 175.40
121.17 4 21 44 2836.55 -29.71 84.91 255.94 60.14 5 9 0 _36.5 -35.45 77.01
OIFFERENTIAL CORRI[CTIONS MI0-C(X_S( EW_ECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE Z.4_4_ TMA I._19(5 TC3-5._40 BAU .7536 .%T 3477.5 _ 652.8 S_,3 773.9 ST 5625.9 5R 597.0 aS 2010.1
ROE .4095 RRA .1577 RC3 -.0_9 FAU .08777 R_T .8716 _ .8537 RTF ,9856 CRT .9918 CRS -.9770 CST -.9962
rO£ 3._753 FRA 3.2_O2 rC5-4._355 8SP 17459 S_ 53J6.2 R_3 -,0128 RJ3 .9855 LaA 4184.9 MSA 176.6 SSA 11,_
902 2.4585 BRA 1.6254 6C3 3.5854 FSP -2732 _I 5507.0 _ 518.2 ?HA 5.95 ELI 5674.0 EL2 75.5 4LF 9._
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL 4 1968-69_
LAU_EH CAr£ CEC Z_ ;_
HEL IO([NrRIC CONIC
RL 147.13 LAL. .00
Rp 108.89 LAP -3.32
RC I?].581 CC ?6.89
PLAN{ Tc(IrNTR I C CCIN ZC
C) 16.210 VHL 4.0?6
LNCH &TNTH LNCM TII4_
59.6? 21 34 42
l?O.3,q 4 25 33
59.6Z ?! 54 4?
1_O.38 4 ?5 33
59.6? ?J 34 4?
I_.38 4 ?5 33
FLIGHT TIN? 1_0.0_ ARRIVAL CAT? JUL 3 I_29
C | STAN_E 5?8 o882
LrJL 93.27 VL ?7.608 GAL 4.46 AZL 86.21 HCA 241.06 5_4 127,38 [C( ,17303 IN( 3.7930 vl 30.?_I
LOP 334.26 VP 37,361 GAP 5.46 A?P _|,84 T4L j_7.74 T4P _.BO RE4 105.54 APG 149.42 v? 34.803
GP -9.51 ?AL 56.41 ?AP 145.66 [TS 347,05 ?'J4[ 131.35 ETE 167.37 ?'4C 103,91 ETC 168.8? CLP-146.85
CL4 40.58 R4C ?8.59 R/,C 6567.6 VEL J| ,7]0 PTH ?.07 VHP 4.416 CPA -B.59 R4P 12,09 ?CO I .2669
L-] TII4E |NJ LAT _NJ LON_ _NJ RT A_ IN| 4_PI4TH JNJ TIN? PO CST T|N IN| ? L4T JNJ _ LONG
412! .ST -29.1] 182,67 258.0? 60.39 ?? 43 24 ]521 .6 -32.83 174.8i
2853.?5 -?9,1? 85.95 258.08 60.38 5 |3 6 ??53.3 -32.82 78,09
41?1 .57 -Z9.13 J82.67 258.0? 60.39 22 43 24 3521.6 -32.83 174,81
2853.25 -?9.12 85.95 258.02 60.38 5 13 6 ?253.3 -32.82 78.09
4121.57 -29.13 |82.67 258.02 60.39 ?? 43 24 35Zl .6 -32.83 174.81
2853.25 -29.]2 85.95 258.02 60.38 5 13 6 Z253.3 -32.82 78.09
C;IFrER1ENTI4L Ct'JR_[CT_[ON$ MIC-CCURS[ rX[CUTION JCCt,_ACV ORBIT C[TERNINATION 4CCL,_,C v"
TC(_ 2,4552 TR4 1 .7837 TC3-3,5738 8AU .7746 5GT 5626.8 ,_ 616.] 5G] 718,4 ST 3616,1 SR 571 .? SS 1901 ,5
_£ ,]987 _4 .I266 RE3 -.0615 rAU .0799! RRT .8407 _r .8239 RTr .9855 CRT .987_ CRS -.9704 CST -,9961
rcr 3.7667 FR4 3.1_q9 F(3-4.7681 BSP 17910 S(_ _60,4 _] -.0|34_ R|] .9854 LSA 4139.0 HS4 178.3 SS4 17.3
[_OE ?.4873 _RA 1 ,7881 BE3 3,5744 lrS_ -2527o ._G| $650,7 SG2 332.4 THA 5,28 ELI 3679,6 EL? 87.7 4LF 8.83
LALI_CH CAT[ C[C ?5 19_8 rLIC4_T TIN[ |9_.00 JRRIVAL C4TE JUL 5 1969
HELIC(ENTR|( CONIC 0ZSTAN_[ 534,861
RL 147.J3 L4L ,O0 LOL 93,27 VL 27,589 GAL 4,72 A_ _,_B P4CA ?44,22 ._4A 127,26 £CC .17603 IN( 3,7?40 VI 30,?BI
RP 108.87 LAP -3.35 LOP 337.45 VP 37.352 G_P 5.83 AZP 91.62 TAL |56.87 T_P 41 .09 RE4 J04.85 4PO 149.66 V? 34.808
R( 185.948 GL ?5,84 GP -8.85 ?AL 55,04 ZAP |47,8_ rT$ 346,94 ?_ J30,3_ IT[ |86.48 ZA( 104,73 ETC. 168,8Z CLP-149,00
PL4N[ TOCENTRIC CCiN| C
C3 16,784 _ 4.097 CLA 40.04 RAL 30,44 RAO 6_7.7 _L ||,7_4 PTH _.07 VHP 4,606 CP_ -7,57 R_P 1_.73 ECC 1.2762
LNCH A_MTH LNCH TI_4E L-I T|N_ IN| LAT IN| UOMG |NJ RT A_k_ _NJ A_I4TH [NJ T[I_ PO CST T_M _NJ ? LAT IN| ? LONG
60.4Z ZI 45 40 4119,]7 "28,51 182,1_ 260,18 60,61 22 54 19 3519.4 -32,19 174,26
119,58 4 ?9 17 2871._1 -L_i,_O BT.IO _.17 60.59 5 17 8 2_71.4 -32.18 79.28
60.42 21 45 40 4119.37 -28.51 182.O_ L11_O.18 60.61 ?2 54 19 3519.4 -32.19 174.26
119,58 4 29 17 2871.38 -28,50 87,10 21_0,17 60,59 5 17 8 2271.4 -32.18 79,28
60.4? ?1 45 40 41J9,37 -28,51 182,O_ 260,18 60,6l 22 54 19 ]519,4 -32.19 174.26
119,58 4 29 17 2871,38 -2_.50 87,10 L_O,17 60,59 5 17 8 2271.4 -32,18 79,28
clrrER_N_]_L CCRf_CTICN8 N|0-COJR_E Ir_CUTICN ACCURAO' CRB|T 01rTERMZN4T|_N ACCURACY
T_E 2,4776 TRA 1,9518 TC3-3,5459 BAU ,7957 _GT 5758,5 ,_ 5_8,0 SG3 666,1 ST 36?7,4 5R 550,8 SS 1794,8
R_E .]gll _RA .1171 RE]-.0]]! F_U .0729_ RRT .B083 _ .79J0 RTF .9854 CRT .9831 CRS-.9629 CST -.9960
rOE ?.9830 FRA 3.12"Z? rC3-3.7633 B_P 18406 S_ 5788.4 R_3 -,0J43 R13 .9854 LSA 4080,5 MS4 180.6 S5A 12.7
8GE ?.5083 8R4 I .9553 8C3 3,5460 rsP -?353 SGJ 5778,1 5G2 345,0 THA 4,74 ELI 3667,6 EL? 99.7 4LF 6.50
LAUNCH C4T[ CEC 25 1968
HEL[C, CENTRIC CONIC
RL J47o13 LAL o00
RP 1_8.85 LAP -3.38
RC 128.306 GL Z4,8!
PLAN_TOCENTR[C CONIC
C3 17,45_ VHL 4.177
LNCH AZHTH LN_H TII_
61,23 21 56 47
11_.77 4 3? 5?
61.23 ?1 56 47
118,77 4 3? 52
61.23 21 56 47
118.77 4 _ _?
FLIGHT TIE 194.00 ARRIVAL _4TE JUL 7 1969
01STAN(E 540.8J3
LOc 93.27 VL ?7.569 G4L 4.99 AZL 86,34 HC_ ?47.39 S_4 127.12 ?CO .17929
LOP 340.6? VP 37.343 GAP 6.?2 AZP 91.41 T4L |55.98 TAP 4].37 RE4 |04.33
CP -_,?6 ?AL 53,64 ?AP 149,97 (TS ]46,81 7AE 1_9,49 ETE |85,7] Z*C 105,71
INC 3,6586 Vl 30.281
APO 149,91 V? 34.819
ETC J68,83 CLP-151.03
EL4 ]9.49 R4L 32.2_ RAG 6567.7 VEL 11.78] PTH 2.08 VHP 4.805 0PA -6.57 RAP |],51 E(C 1.287?
L-I TJN[ |NJ LAT [NJ LONG [NJ RT 46C _NJ A_4TH |NJ TZN[ PO CST T_N [NJ ? LAT JNJ Z LONG
4117,70 -27.86 181,53 Z62,40 60.79 ?] 5 _4 3517.7 -31,52 173,79
2891,02 -27,85 88,34 ?62,39 60,78 5 ?I 3 2291,0 -31.91 80,97
4117,70 -Z7,86 181,53 _62,40 6(3,79 ?3 5 ?4 3517,7 -31,92 173.79
2891,0_ -_7.89 88.34 262.39 60.78 5 21 ] ?291.0 -31.51 80.57
4117.70 -27.86 18J.53 _6_.40 60.79 ?3 5 ?4 3517.7 -31.52 17].75
7891.07 -27.85 88.3.4 262.39 60.78 5 21 3 ?291.0 -31.51 80.57
GIrrERENTI4L CCIRIECTION$
T_E ?.4956 TRA ?.I_ TC3-3.4945 BAU .815]
R_£ ,3880 RR4 ,1097 RC] -.Oil? F_U .06652
rO£ ?.7?76 rR_ 3.0595 rC3-3._002 BSP _8870
BOE ?.5256 _RA Z.1318 BE] ].4945 FSP -2191
NI0-C(XI_SE EXECUTION _CCUR_CY CRedIT OETE_,(INJ TION 4CCURACY
SGT 5878.7 SC.R 566.9 5G3 618.0 ST 3E07.4 SR 535.4 55 1694.7
_T .7762 i_ .75_ RTF .985] ERT ,9776 CRS -.9546 CST -.9999
SG_ 5905,9 R_3 -.0|40 RI] .9852 LSA 4017._ NSA 18].7 SSA 13.O
S_I 5895,2 S_2 356.4 THA 4 .]0 ELI 3645.? EL? Ill .5 4LF 8.26
LAUNCH GATE GEE 25 1968 FLIGHT 7II4[ 196,00 4RRIVAL C4TE JUL 9 1969
HELIOCENTRIE CONIC O]$TAN_E 546.740
RL 147,13 LAL ,00 LCL 93,27 VL 27,549 GAL 5,21_ A21. 86,40 _ 2_0,56 ,_4_ 12_,99 EEE ,18_80 INE 3.3961 Vl 30.28J
RP IO8.83 LAP -3.39 LOP 343.80 VP 37.]]5 GAP 6.6| A_P 9|._0 TAL |55.06 TAP 45,61 RC_ 10].77 APO 190.?0 V? 34.8ZI
RE 130.65] GL ?3.77 GP -7,74 ?AL 52.24 ZAP 15|',_4 ET8 346.65 ?AlE |28,69 ETE J85.10 ZAE |06,81ETE 1_.84 ELP-I§?.94
PLAN[TOCENTR|C CCN_C
C3 18.217 VHL 4.268 OLA ]_.94 RAL 34,1| RAO 6567.7 V_L |1,8l] PTH 2.09 VHP 5.0|3 OPA -5,58 RAP 14.43 EEC 1 .2998
LNCH 47NTH LNCH TIN? L-_ T_NE _NJ LAT _NJ _ |NJ RT AS( |NJ A]_4TH |NJ T[I_ PO C?T T_N IN| ? LAT ]NJ ? LONG
6?,07 ?? 8 ? 4116,47 -27,18 181,00 _54,69 60,96 2] |6 39 3516,5 -30.82 173.Z7
117.93 4 36 15 2912.27 -27.16 89.69 L_>4.6_ 60,95 5 24 47 ?312.3 -30.81 81.96
62,07 ?? 8 2 4116,47 -27,|8 JSl.00 _>4,69 60,96 2] 16 39 3516,5 -30,82 173,27
117,93 4 36 15 2912,_7 -_7,16 89,69 LP64,68 60,95 5 24 47 2312.3 -30,8J 81,96
62,07 ?2 8 E 4J16,47 -27.18 |81.00 2_4.69 60,96 23 |6 39 3516.5 -30.82 173.27
117.93 4 36 15 2912.27 o27.16 89.69 Z_1.68 60.95 5 24 47 ?]12,3 -30.81 81.96
OIFFER_NT|AL ECRR1ECTION.S N_0-COUR.,_ EXECUTION ACCURACY CR_|T OETERI,4_NAT_CN AEEUR4Cv
TDE Z.5103 TRA ?,3161 TC3-3.4198 BAU .8]29 S_T 5_8.J S_R 551.4 S_] 57],8 ST 3577,9 SR 5?4.0 SS 1601.?
ROE .388] RRA .1042 RE| .005] FAU .06052 RRT ,7458 RRT" .72_ RTF .985| CRT .9713 CRS -.9456 CST -.9958
FOE ?.4982 FRA 3.OO13 FC]-Z,876J 6_P 19"_89 SG_ 601 ].4 R'_3 -.0129 R13 .9_ LSA 3950.3 NSA 1_7.4 55& J3.?
_OE ?.5_02 _A ?.3184 8C] 3.4198 FSP -E_}4! SGI 6002.3 _G2 366.5 THA 3.94 EL| 3614.0 EL? 173,3 ALF 8.1J
758
JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69
LAUNCH CATE CEC 25 1968 FLIGHT TIE 19_.OO ARRIVAL CAT[ JUL 11 1969
HELIOCENTRIC CONIC CISTANC£ 552.6)8
RL 147.|) LAL .00 LC,L 93.27 VL 27.526 GAL 5.59 AlL 86.46 HCA 75).77 .944
RP ]08.60 LAP -3.19 L(_o 346.97 VP 37.326 GAP 7.0| AZP 90.99 TAL 154.12 TAP
RC 132.9B9 GL ZZ.75 GP -7.28 ZAL 50.82 ZAP 153.79 ETS 346.46 ?hE 127.96 ETF
PLANE TOCENTRIC (ON|(
C3 19.094 VHL 4.370 CLA 38.39 RAL 35.94 RAC 6567.6 VEL 11.852 PTH 2.10 VHP
LNCM AZMTH LNCH TIME L-] TINE INJ LAT
62.92 ZZ |9 27 41|5.65 -26.46
117.08 4 39 24 2935.19 -26.45
61.92 ZZ 19 27 4115.65 -26,46
1J7.08 4 39 ZA 2935.19 -26.45
62.92 22 J9 27 4115.65 °26.46
JJ7.O8 4 39 24 2935.19 -26.45
0|FFER1ENTIAL CORRECTIONS
TOE 2.5718 TRA ?.5|34 TC}-3.3749 BaU .8488
• 3913 _A .1007 RC3 .0|77 rAU .05496
roe _.2916 FRA 2.947_ FC3-_.4917 BSP 19673
BGE ?.5520 8RA 2.5154 8C3 ].3249 FSP -1901
126._5 ECC .]8659 INC 3,5360 Vl 3_.20!
47.64 RCA 103.18 APO 150.5| V2 34.829
184.56 ZAC I06,02 ETC |68.85 CLP-154.76
5.231CPA -4,60 RAP 15.47 ECC 1.3147
INJ LONG INJ RT A_ INJ AZMTH INJ TIME PC) CST TiM INJ _ LAT INJ 2 LL"_C
180.48 267.0_ 6].11 23 28 3 3515.6 -30.|0 172.81
91.15 267.02 61.10 5 26 Z0 2]35.2 -30._9 83.47
180.48 _67.03 61.11 23 28 3 3515,6 -30,10 172,8!
91.13 267.02 61.10 5 28 20 7335.2 -30.09 83.47
|80.46 267.03 61.11 23 28 3 3515.6 -30.I0 172.di
91.15 267.02 61.10 5 28 _ 2335.2 -30.09 83.47
MIC-COU_SE EX£CUTION ACCURACY CRBIT CETERMINATION ACCURACY
S_T 6087.3 _ 540,2 S63 533.2 ST 3540.I _ 515.6 S5 1513.9
RRT ,7180 R1_ .70|8 RTF .9848 CRT .9644 CRS -.9360 CST -.9957
5_8 6111._ R_3 -.0115 R13 .9848 LSA 3879.6 MSA |91,8 SSA 13.4
S(,I _99.7 S_ 375._ THA 3.66 ELl 3574.9 EL2 |34 .9 ALF 8.01
LAUNEH DATE DEC ?5 I_ FLI_T TIME 21]O.00 ARRIVAL 0ATE JUL 13 1969
HELIOCENTRIC CONIC CISTANCE 558._5
RL 147.13 LaL .00 LOt- 93.27 VL 27.507 GAL 5.9"_ AZL _.52 HCA 256.89 SHA
RP 108.78 LAP -3.39 LOP 350.15 VP 37.316 GAP 7.42 AZP 90.79 TAL 153.16 TAP
RE 135.513 GL 21.73 GP -6.86 7AL 49.40 ZAP 155.55 £T$ 546.22 ZA( 127.3k3 ETE
PLANI[TOCENTR|C CONIC
C3 ?0.093 VHL 4.483 0LA 37.B3 RAL 37.75 RAO 6567.8 V[L 11.894 PTH ?.11 VHP
LNO'I AZMTH LN(H TIME L-I TIME INJ LAT
63.80 22 31 2 4115.08 -25,71
II6.L_0 4 4? 16 29_9.94 -25.70
63.80 22 31 Z 4115,08 -2_.71
116.20 4 42 16 29_9.94 -25.70
63.80 ?2 31 Z 4115.08 -25.71
116.20 4 4? 16 ?959.94 -25.70
01FFERENTIAL CCRI_CTIONS
TOE 2.$337 TRA 2.7257 TC3-3.L_I54 BAU .8611
ROE .3969 RRA .0992 RC3 .0257 FAU .049¢_O
FOE ?.lO93 FRA ?.9016 KC3-2.J 371 BSP 19946
OOE 2.5646 8RA 2.7275 BE3 3.2055 RSP -1763
126.70 ECC .19068 INC 3.4777 Vl 30.Z81
5(3.05 RCA |02.54 APO 150,86 V? 34.837
184.13 ZAC |09.33 ETC 16H.87 CLP-IS6.48
5.459 CPA -3.63 RAP 16.61ECC 1.33_7
|NJ LONG INJ RT A.SC |NJ A_4TH INJ Tilt[ PO CST TIM ZNJ 2 LAT INJ ? LONG
179.9fl 269.4] 61.25 23 39 38 35|5.l -?9.34 172.35
92.73 269.4_ 61._4 5 31 36 2359.9 -29.33 85.10
179.98 2'69.43 61.25 _3 39 36 3515.1 -79.34 177.35
9_.7_ L_69.4_ 61._4 5 3J 36 2359.9 -29.33 85.10
179.98 269.43 61._5 23 39 38 3515.1 -29.34 172.35
92,73 269.42 61.24 5 31 36 2359.9 -29.33 85.1_
NI0-COURE EXECUTION ACCURACY CR_IT CETE_INATION ACCURACY
,_T 61610.7 _ 532.6 -_,3 496.3 ST 3499.5 ,SR 509.6 SS 1434.9
R1RT .6941RRF .6791RTF .9845 CRT .9570 Cg5 -.9759 CST -.9956
STAB 6203.6 R_3 -.0095 RJ 3 .9_45 LSA 381J .3 MSA J 96.7 SSA J3.5
S_I 6191.8 $62 382.7 THA 3.44 ELI 3533.4 ELi 146.4 ALr 7.95
LAUNCH DATE 0£( 25 1968 FLIGHT TIME 202,00 A_RIVAL CATE JUL 15 1969
HELIOCENTRIC CONIC
RL 147.13 LAL .DO LOL 93.27 VL
RP 108.75 LAP -3.37 LOP 353.32 VP
RE 137.625 GL 20.72 GP -6.49 ZAL
PLAN[TOC£NTRIC C_NIC
C3 _I.ZZ@ VHL 4.607 CLA 37.26 RAL
LNCH AZMTH LN(H TIME L-I TIN_ INJ LAT
64.71 ?? 4Z 49 4114.69 -24.93
115.29 4 44 45 2986.63 -24.92
64.71 22 42 49 4114.69 -_4.93
115.79 4 44 45 ?986.63 -24.92
64.71 2? 42 49 4114.69 -_4.93
J15.29 4 44 45 ?986.63 -24.92
CIFFERENTIAL CORRECTIONS
rOE 2.5391 TRA 2.9459 TC3-3.0700 BAU ._739
Rg_E .4042 RRA .0993 RC3 .03114 FAU .04489
FOE 1.9404 FRA 2.6559 rC3-I.8_07 BSP _0284
BOE 2.5711 BRA 2.9475 BC3 3.0791FSP -1646
OlSTANCE 564.339
27,485 GAL 6,78 AlL 86.58 KA 260.06 ,9,1A
37.310 GAP 7.85 AZP ':;_.59 TAL 152.19 TAP
47.97 ZAP 157.22 ETS 345.95 ZAE 126.69 ETE
126.56 ECC .19509 IN( 3.4209 Vl 30.?HI
52.25 RCA 10j,87 aPO 151.25 v2 34.846
183.76 Z_C 110,73 ETC 168.87 CLP-158.12
39.54 RAG 6567.9 VEL 11.942 PTH 2.13 VHP 5.697 CP_ -2,67 RAP 17._4 ECC 1.3494
INJ LONG [NJ RT AS(_ INJ AZMTH INJ TIt,_ F_ CST TIM INJ 2 LA T JNJ 2 LL"_NC
179.46 271.87 61.37 23 51 24 3514.7 -28.55 171.90
94.43 271._7 61,36 5 34 32 ?3:6.6 -28.54 _6.86
179.48 271.87 61.37 23 51 24 3514.7 -28.55 171.90
94.43 271.87 61.36 5 34 32 2386,6 -28.54 86.86
179.48 _71.87 6|,37 25 51 24 3514.7 -28.55 171.90
94.43 271.87 61.36 5 34 32 2386.6 -?H.54 86.86
MID-_SlE 6XKCUTION ACCURACY CR_IT CETERMINATIL_ ACCURACY
S(,T 6261._ ._R 5_6.7 SG3 461.9 ST 3447.3 SR 504.8 SS 1358.5
RRT .6735 RR$" .659_ RTF .9842 CRT ,9489 CRS -.9153 CST -.9955
6283.4 R23 -.0078 RI_ .9_42 LSA 3734.0 MSA 202.2 SSA 13,6
`%1 6271,3 ,%2 _8.7 THA 3.26 ELl 348_.4 EL_ 157,7 ALF 7.93
LAUNCH GATE OEC 25 1968 FLIGPIT TIMK E}4.00 ARRIVAL CATE JUL 17 1969
HELIOCENTRIC CONIC
RL 147.13 LAL .00
RP 108.72 LAP -3.34
RC 139.923 GL 19.72
PLANE TOCENTRIC CONIC
C3 22.516 VHL 4.745
LN04 AZMTH LNEH TIME
65.64 ?2 54 45
114.36 4 46 54
65.64 Z2 54 45
114.36 4 46 54
65.64 ?2 54 45
114.36 4 46 54
0TFFERENTIAL CORRECTIONS
TOE 2,54?3 TRA 3.1792 TC3-2.9_6 8_O .8846
R_E .4131 RRA .I011 RE3 .0327 FAU .04050
FOE 1.7879 FRA ?.8J46 F(3-1.5574 BSP _1595
80£ 2.5756 BRA 3.1808 BE3 2.9388 FSP -1538
OlSTANC£ STO.l_
LOL 93.27 VL 27.463 GAL 6.66 _?L 86.63 I._A 263.24 ,S_wA 126.41 Elf .|9966 INC 3.3652 Vl 30.28!
LOP 356.50 VP 37.3612 GAP 8._9 AZP 90.40 TAL 151,20 TAP 54.44 RCA 101.15 APO 151.68 V? 34._55
GP -6.16 ZAL 46.55 lAP 158.81ETS 345.57 Z_ 126.15 ETE 163.44 lAG 112.21ETC 168.86 CLP-159.69
DLA 36.6{=1RAL 41.30 RAO 6567.9 VEL 11.996 PTH 2.14 VHP 5.947 OPA -1.71 RAP 19.16 ECC 1.3706
L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ A?MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
4114.51 -24.12 178.97 274.36 61.49 _4 3 19 3514.5 -27.73 171.45
31013.27 -24.11 96.27 274.36 61.48 5 37 9 2415.3 -27.72 86.75
4114.5l -24.12 178.97 274.]6 61,49 24 3 19 3514.5 -27.73 171.45
3015,27 -24.11 96.27 274._6 61,48 5 37 9 2415,3 -27.72 88.75
4114.51 -74.12 178.97 274._ 61.49 24 3 19 3514.5 -27.73 171.45
_015._7 -24.JJ 91_,27 _74._ 6J.4B 5 37 9 241_.3 -27.72 88.75
NIO-COUR._.. E_CUTION ACCURACY C_8IT 0[TERNINATI_ ACCURACY
,%T 6333.4 _ 5_2.4 ,_3 4.._'J.3 ST 3390.I SR 500.9 $5 I787.6
RRT .6567 _ ,6441 RTF .9839 CRT .9403 CRS -,9042 CST -.9955
`%_ 6355.0 R'_3 -,0060 R13 .983_ LSA 3654.9 MSA 708.1 554 13.5
S(;l 6342,B $42 393.4 THA 3.11 EL| 3422.7 EL2 168 .P ALF 7.93
759
JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691
LAUNCH CATE CEC 25 J968 FLIGHT TJI,_ 206.00 ARRIVAL OATE JUL 19 1969
HELIC_ENTRI( CONIC
RL 147.13 LAL .00
RP 108.63 LAP -3,30
RC 142.207 GC 18.73
PLANETOCENTR|C CONIC
C3 23.97§ VHL 4.8_6 36.10 RAL
LNCH AZNTH LNCH TIN_
66.62 23 6 54
113.38 4 48 33
66.62 23 6 54
113.38 4 48 33
66.62 Z3 6 54
1t3.3B 4 48 33
OIFFERENTIAL C_RECTJON$
TOE 2.5439 TRA 3.4265 1C3-2.?873 BAU .8935
ROE .4235 RRA .|O47 RC3 .033J FAU .D3_43
r0E 1,6507 FRA _.7779 FC3-1.3J55 BSP 210876
BCE 2.5?89 BRA 3.4_81 _C3 2.7875 FSP -1438
DISTANCE 575._93
LC_. 93.27 VL Z?.440 GAL 7.06 AZL 86,69 _CA 266.41 SMk IZ6,ZE £CC .Z0500 INC 3.3102 Vl 30.281
LOP 359.68 VP 37.295 GAP 8.74 AlP _c'fJ.Zl TAL 150.Z0 TAP 56.61 RCA 100.38 aM 152.15 V2 34.865
GP -5.86 7AL 45.14 ZAP 1e3.33 ET$ 345.|3 ZA[ 125.64 ET£ ZB3.J7 ZAC 113,76 ETC 168.84 CLP-161.J9
CLA 43.03 RAO 656.q.0 V1EL 12.O56 PTN _.15 VHP 6.210 CPA -.76 RAP ?[J.56 _(C 1.3946
L-| TIME IN| LAT IN| LONG IN| RT A_ IN| A_NTH IN| T|ME PO CST TIM IN| Z LAT IN| 2 LONG
4114.26 -23._8 178.46 276.89 61.60 24 ]52_ 3514,3 -26._8 170.98
3046.|6 -g3.26 98,2_ 276.88 61.59 5 3_ '19 2446.2 -26.87 9(3.78
4114.26 -23.28 178.46 276.69 61.60 ZA 15 28 3514.3 -26.88 170.98
3046.|6 -23.26 98.25 276.8# 61.59 5 39 19 2446.2 -26.87 90.78
4114.26 -23.'E_ 17_.46 276._9 61.60 _4 15 ZB 3514.3 -26.88 170.98
3046.16 -13.26 98.25 276.88 61.59 5 39 19 Z446.Z -26.87 90.7_
MI0-COURS_ EXECUTION ACCURACY CI_IT CETERH|NAT|ON ACCURACY
_T 6398.G SGR 519.Z 563 4OI,3 ST 3329.Z SR 497.6 SS 1222.3
RRT .6438 _ ,63_4 RTF ._35 CRT .9312 CRS -.8928 CST -.9955
5_ 6419.0 R_3 -.0042 R|3 .98_3 LSA 3_74.8 MSA _|&.2 5SA |3.5
SGJ 6406.8 5(;2 39_.7 THA 3.0(_ ELI 3361.4 EL2 179.6 ALF 7.95
LAUNCH DATE GEC _5 J_ FLIGHT.TIME _08,00 ARRIVAL CATE JUL 21 J969
/-_LIOCENTRIC CONJC
RL 147.13 LAL .(10
RP _8.66 LAP -3,26
RC J44,478 CL 17.75
PLAN_TC(ENTRIC CONIC
C3 _5.629 VHL 5.063
LNCH AZNTH LN(H TIME
67.63 23 19 14
11_.37 4 49 4_
67.63 23 19 14
11_,37 4 49 45
67.63 23 19 14
11_.37 4 49 45
DI$TANCIE 58|.606
LOL 93.27 VL 27.417 GAL 7.50 AZL 86.74 _ _9.59 5MA 1_.11 £CC ._1056 IN? 3.2555 VI 30.281
LGF_ _._6 VP _7.287 GAP 9.22 AZP 90.0_ TAL 149.LP0 TAP _.79 RCA 99.56 APO J5_.67 v_ 34.875
GP -5.59 ZN. 43.75 _AP 1_I.79 ETS 344.59 ZAE |_5.18 [TE ;82,95 ZAC 115.37 ETC 168.80 CLP-162.65
OkA 35.51 R_L 44.73 RA0 6568.0 VEL 12,125 PTH _.| 7 VHP 6,487 OPA .18
L-I TIME IN| LAT INJ LONG INJ RT ASC INJ A_ITH INJ TII_ PO CST TIM
4114.04 -_'Z._ 177.93 279.45 61.70 24 27 48 35_4,0
3_79.20 -2"_.39 ICJ0._7 279.44 61.69 5 4J 4 2479.2
4114.04 -2_.40 177.93 279.43 61.70 24 27 48 35J4.0
3079.?(3 -_.39 |00.37 279.44 61.69 5 41 4 2479.E
4114.04 -_.40 177.93 279.45 61.70 24 27 48 3514.0
}079.20 -22.39 |00,37 279.44 6J.69 5 41 4 2479._
DIFFERENTIAL CQRRECTIONS
70E _,54_ TRA 3.69_3 TC_-2.621_ B_J ,8982
ROE .435Z RR_ .110_ RC3 .0_5 F_U .03Z49
roe 1.5298 FRA _.7487 FC3-1.0973 BSP _1040
_OE _.584_ BRA 3.6946 BC3 2.6214 FSP -1337
RAP 22,O2 £CC 1.4218








ST 3_70.3 SR 494.7 SS 1164.0
CRT ,9_17 CR$ -.8813 CST -,9955
LSA 3499.4 MSA 220.4 5SA i3.4
ELI 33(32.0 £L2 |90.0 ALF 7.96
NIO-CCI.kRSE EXECUTION ACCURAO'
5GT 6459.1 SGR 516.9 563 575.0
RRT .63_0 R_" .6250 RTF ,_3_
5C_B 6479.8 R23 -.O023 RJ3 .9832
SGI 6467.5 SG? 398.8 THA 2.92
LAUNCH 0ATE _EC 25 1968 FLIGHT TItlE _10.00 ARRIVAL DATE JUL 23 1969
HELIOCENTRIC CONIC
RL 147.13 LAL .00 LOL 93.27 VL
RP 108.63 LAP -5.20 LOP 6.05 VP
RE 146.734 GL 16.79 GP -5.35 7AL
PLAN_TOCENTRIC CONIC
C3 27.505 VHL 5._45 0LA 34.91 RAL
LNO4 AZNTH LN_H TfME L-I T|ME IN| LAT
_.67 23 31 49 4113.58 -ZI.50
111.33 4 _1 _ 31|4,70 -_1,48
6_.67 ?3 31 49 4|13.58 -21.50
111,33 4 50 E_ 3114.70 -21.48
68.67 ?3 31 49 4J13,58 -?|.SO
111,33 4 50 _ 3|14.?10 -21.48
OIFF(_NrIAL CCR_CTION$
TD_ 2.5466 TRA 3.9714 TC3-_.4535 8AU ._O_0
ROE .4477 RRA .1|74 _3 .O_A FAU .0_'g(_r'l
F0[ 1.4171 FRA _.1202 re3 -,9128 BSP Z12_5
2.3856 _RA 3.9731BC3 2.4537 Ff_ -1233
OI$TANC£ 587,Z68
27.394 GAL 7.96 AZL 86.8(3 h_CA 772.77 _W_
37.280 GAP 9.72 A?P 89.85 TAL 148.19 TAP
_2.37 ?_P 163,_3 ETS 343.93 ?A£ 124.76 ET£
1Z5.96 ECC .Z1658 IN( 3.Z008 vJ 30.28!
60,96 RCA 98.68 APO 153,24 v2 3_._85
162,75 ?At 117.03 [TC 16_.74 CLP-164.05
46.3_ RAC 65_q.1 VEL 12.202 PTH _.19 VHP 6.779 DPA 1.11 RAP 23.53 ECC 1.4527
INJ._ |NJ RT AS( |NJ _NTH |NJ TIIAE PO (ST T|N IN| _ LAT IN| 2 LONG
177.36 ?82.04 6|,81 Z4 40 22 3513.6 -25.09 170.OO
102.66 282.03 61.80 5 48 |7 7514.7 -_5.08 95.29
177,36 282.O4 61,81 24 40 2? 3513.6 -25.09 J70.OO
102.66 282.03 61.80 5 42 17 251=.7 -ZS.0B 95.29
177.36 _J_2.04 61.81 _4 40 _2 3513.6 "Z5.09 J70.00
|02.8_ Z_.03 61.80 5 42 17 7514.7 -_5.08 95.29
NIO-C.OU_E [_ECUTION ACCURACY (3R6IT CETER_IINATION ACCURACY
_g;T 6fl08.8 5G_ 514.5 563 3_0.4 ST _L=O4.0 _ 49|.3 SS I]O8._
RRT ,_8_ i_ .6|_ RTF .9830 CRT .9||6 CRS -.8694 CST -.9956
6529.1R23 -.000_ RI3 .98_0 LS_ 3418.1MSA 2?6.7 5SA 13.2
SGI 6516.9 56Z _t99,5 THA 2.86 ELI }_35._ EL? 200.O ALF 7.99
LAUNC_ DATE 0EC 25 1968 FLICelT TIME _12.00 ARRIVAL CATE JUL 25 1369
I'_LIOCENTRIC CONIC
RL 147.13 LAL ,O0 LOt,
RP 10_.59 LAP o3.i3 LCP
RE 148.977 GL 1_.84 GP
PLANETOCENTRIC CONIC
C3 29.635 VML 5.444 DLA
LNC_ AI_TH LN(H T|ME L-! T_)4E IN| L_T
69.11 ?3 4A 40 411_.73 -_0.36
li0;23 4 50 23 3|52.78 -_0.55
69.77 23 44 40 4|12.75 -20.56
110.23 4 50 _3 3J_?.78 -20._5
69.77 23 44 40 4|12.75 -20,_
110.23 4 _0 _3 3J_2.78 -_;_
DIffERENTIAL (,_CT|ONS
TOE Z.5A=8 mA A.2676 tC3-_.ZBA_ _ .gos|
ROE .4610 I_RA .J_3 R(3 .0_77 FJ_J .025?2
FOE 1.3|54 FRA _.69_1FC3 o.751_ B_P _1_7
80E 2.5862 _RA 4,_694 Bc3 _._844 rSP -1174
01$Tal_E f_37,874
93,27 VI.. 27.370 GAL 8.46 A/q. _6.85 HCA 77§.95 SNA 125.8! ECC .22309 INC 3.1458 Vl _0.281
9.2_ vP _7.275 GAP 10._5 AZP 89.67 TAL 147.1_ TAP 63.|3 R_A 97.74 AFO 153.87 V2 34.897
-5.13 Z_. 4| ,02 ?AP 164.36 ETS 343.|2 7,_ I74.36 ETE |87.59 ?AC I|8.74 ETC |68,63 CLP-165.42
]4.31 RAL 4_q.(]D RAO 6_.Z V[L 12.789 PTH Z.Z| VHP 7.088 _PA ?.04
IN| L.CN_ |NJ RT AS( |NJ A_I4TH IN| TIN[ PO CST T|M
I?6.T_ 284,6_ 6|.9| 24 53 13 3512.8
|Of.|| _84.65 61.9_ 5 4? 56 255Z.8
176.T? _4.66 61.91 24 53 13 3512.8
105,|! ?84.65 61.90 5 4_ 56 2557.8
176.77 284.66 61.9| ?4 33 13 3512.8
_4.65 6J_90 5 4_ 56 2552.8
WIO-C.CURS( E_ECUTION ACCURACY
SGT 6551.8 .T,Ge 512.0 SG3 327.7
RRT .f_57 RRF .6|77 RTF .98_7
6571.8 1_3 .0006 RJ3 .982R
561 6559.7 568 398.9 T_A 2._1
RAP 25.10 ECC 1.4P77








ST 3136.9 SR 487.5 5S 1057.1
CRT .901J CRS -.8372 CST -.9956
LSA 3337._ MSA E32.B SSA 13.0
ELI 3167.7 _L? 2719.4 ALF 8,01
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J
LAUNC_ 0ATE OEC 25 1_8 FLIGHT Ti1_ Z|4.DO ARRIVAL CATE JUL 27 1969
14ELIO(ENTRIC CONIC
RL 147.13 LAL ,OO LQ. 93.27 VL
RP IO8.56 LAP -3.05 LOP 12.42 VP
RE ]51.2104 GL 14._ GP -4.92 ZAL
PLANETO(ENTRIC CONIC
C3 32.058 VHL 5.662 OLA
LN04 Aa?MTH LN(H TIN[ L-I TINE IN] LAT
?O,gJ O J 45 4J11._ -J9._
109.09 4 49 42 3193.645 -19.59
70.91 0 1 45 4111.35 -|9._
109.O9 4 49 42 3193.(_ -19.59
110.OO 5 38 43 3043.77 -23.93
]10.00 4 I1 54 3309.23 -15.37
0IFFERI[NTXAL CCIRf_CTION5
TOE 2.5427 TR_ 4.3829 TC3-Z,JJOO _ .9044
ROE .4749 RRA .13710 RE3 .0247 FAU .O_d_
FOE 1.22_45 FRA 2.67_ FC3 -.61|9 B_IP 2170!
80[ 2.5867 BRa 4.3850 8C3 E.1|0! r_lP -I101
DISTANCE 598.415
27.3A7 GAL 9.00 AZL 86.91 PlEA 279.13 5m4A 125.65 £CC .23016 INC 3.0901 Vl 30.ZBI
37.267 GAP 10.80 AZP 89.5| TAL 146.18 TAP 65.31RCA 96.73 APO 154.57 V2 34.908
39.69 ZAP 165._ ETS 342.13 ZAE |23.99 ETE 182.46 7AC |20.49 ETC J68.55 CLP-J66.75
)3.70 RAL 49.56 RA0 656_.3 V[L 12._7 PTH 2.24 VHP 7.416 0PA 2.95 RAP 26.72 [CC 1.5276
[NJ b0NG fNJ RT AS4_ _NJ AZWTH |NJ TIN[ PO CST 7|H IN] 2 LAT _NJ 2 LONG
176.J1 287.3_ _.02 J J0 17 _511.] -23,19 168.65
I07.76 L_7.29 62.01 5 42 56 2595.? o23.18 10(3.49
176.11 287.50 62.02 I 10 17 3511.3 -23.19 168.85
|07.76 287.29 62.O1 5 42 56 2593.7 -23.J8 100.49
9_.43 289.63 64.83 G 29 27 2443.B -27.|2 90.71
1|4.25 _/M.BO 59.09 5 ? 4 2709.2 °19.36 107.40
N|0-(.OURSE E_[CUTION ACCURAC_ ORBIT 0ETERM_KATZON 4CCURAC_
_T 6588,2 _ 509.4 _3 306.9 ST 3069.7 SR 483.2 SS 1010.6
_T .l_?.SZ I_F .6180 R1"r ._26 CRT ,BgOJ CRS °.8449 CST -.9g_B
_K49 tMOT.9 R_3 .(3016 R13 ._26 LSA )238.9 NSA 238.7 SSA 12.8
SG! 6595.9 _ 397.1 T_ 2.78 ELI )099.8 ELZ 218.1 4Lr 8.0]
LAUN_I 0ATE OEC 25 !_=4_ FLIG_4T TINE Z16.00 ARRIVAL 0ATE JUL 29 ]969
Pi_LJ(XTENTR|( CONIC
RL 147.13 LAL .OO LCL
RP |08.§2 LAP -2._N_ L_P
R( 1_3.416 {L 13._ {P
PLAN_T(_ENTRIC CONIC
C3 34.819 _ 5.gOI DLA 33.09 RAL
LNO_ _2'NTH LN(J_ Till[ L-_ TIN£ IN] LAT
72.12 O J5 J8 4J09.O_ -18._,
107.88 4 48 13 3237,88 -IB.61
72.12 0 15 18 4109,09 o18.62
JO7._ 4 48 J_ _2_7.38 -1_.61
]10.00 6 6 35 2966._I_ -25.26
IJO.O0 3 56 7 3397.75 -12.22
OJF_£RIENTJAL _(T_ON_
TO( 2._4|4 TRA 4.9_9_ TC3-J .9_44 _tU .9OO_
ROE .4894 I_A .1495 RC3 .0_17 FAU ,01978
FOE 1.1411 rflA 2.6620 FC3 -.4919 BSP 21873
l_E 2,3881 BRA 4.92J9 BC_ J.9_16 FSP -10_2
DZ ST_K:E _O3._83
93.27 VL 2_.323 GAL 9.$8 421. _16.97 HC_ 282.31 _4A 125.50 ECC .23784 IN(: 3,O334 Vl 30.26!
15.60 VP 37._1 GAP 11.39 AZP _).35 TAL 145.19 TAP $7.50 RCA 95.65 APO 155.35 V2 34.920
-4.74 ?AL _.39 ZAP 167.16 ETS _40.9l ZJ_ I23.63 ErE 182.34 ZAC 12_.27 ETC 168.41 CLP-168.O5
12.49_ PTN 2.26 VHP 7.7_ 0PA 3.85 RAP 2_.38 ECC 1.5730
RT AS( _NJ Az_TH ZNJ T[N_ PO (ST T|M [NJ 2 LAT |NJ 2 LONG
J75,_ _9.9_ 62.14 J 23 47 3509.1 -22.20 16_.]7
110.60 _89.95 62.13 5 42 l! L_537.6 -_2.19 103.38
175.39 ZB9.9_ 62.14 1 23 47 3509.1 -22.20 168.17
1|0,_ _9.9_ _'.13 5 dE J! _37.6 °22.J9 J03.38
95.44 L_33,42 6_.16 6 5£ 32 2396.9 -28.26 87.54
|19.17 2/1_.13 57.BZ 4 52 45 _797.8 -16.38 112.53
_0-(O.JRS[ ELOCUTION ACCURAC_ OR1B_T OETERN_K4TZON ACCOR_CY
S(,T 6619,0 _a _.A S_3 287.6 ST 5003,3 SR 478.0 SS 968.7
i_T ._72 _ .6_06 RTI r ._25 ERr .6787 CRS -.8326 CST °.9959
1_8.3 _ ,00"_1RJ3 ._k_25 LSA 3182.3 NSA 244.0 SSA 12.6
,_;J _6_,6 _G_ _)4.0 THA _.7_ ELl 3032.7 EL2 226.0 ALF 8.01
51.07 RA0 6_.4 VEL
INJ L_ INJ
LAUNCH DATE 0EC 25 196P FLIGHT TINE 218.00 ARRIVAL 0_TE JUL 31 1969
HELIOCENTRIC CONIC
RL 147.13 L_L .(_ LGL
RP IOB.4B LAP °2.87 LOP
RC 155.612 GL 13,08 GP
PLAI_TC_ENTR[C CON[C
C3 37.973 VHL 6.J62
LN_H A_MTH LN_H T|H[
73.39 O 29 lg
106.61 4 45 50
73.39 O 29 19
IO6.61 4 45 50
110.00 6 28 33
JJO.DO 3 45 47
OIrFERtENTIAL CORI_CTION5
TO[ 2.5445 TRA 5.2_2 TC3°1.7552 BAU .8911
R_E ._O44 RRA .1641 RE3 .0189 FAU .O1696
roe 1.0689 rRA 2.6540 rE3 -.3867 6SP 21938
_0_ 2,5940 BRA 5.2857 _C3 1.7553 FSP -9_4
DISTANCE EO9.267
93.Z7 VL 27.299 GAL 10.20 AZL 87.02 H(A 285.50 SPtA 125.34 EC( .24620 IN( 2,9753 VJ _D.2B!
18.79 VP 37.255 GAP 12.01AZP 89._0 TAL 144.21 TAP 69.71RCA 94.49 APO 156.20 v2 34.932
-4.58 2AL 37.13 7AP 168.40 ETS 339.37 2AE 125.29 ETE 18_,25 ZAC 124._7 ETC 168.24 CLP-169.33
OLA 32.4_ RAL 52._ RAO 65_.5 VEL 12.623 PTH 2._9 VHP 8.13_ OPA 4.74 RAP 30.07 ECC ] .625D
LoI TINE INJ LAT INJ LONG INJ RT AS_ INJ A_FMTH |NJ TI_E PC) (ST TIM INJ 2 LAT INJ 2 LONG
4105.63 -17.61 174.56 292.63 62.26 I 37 45 3505.6 -21.19 167.39
3284.89 -l?.60 113.67 Z_.63 62.25 _ 40 35 2_4.9 -21.17 106.50
4|05.63 -17.61 174.5_ 292.63 62.26 ! 37 45 _505,6 -21.19 167.39
3284.89 -17.60 I!3.67 292.63 62.25 5 40 35 2684.9 -21.17 106.50
296_,06 -26.04 93.56 Zg_S.93 67.05 7 IB ! 236_.1 -28.91 85.56
3470.45 °9.55 J23.1J 2_7.7_ 57.02 4 43 38 2P70.5 -13.83 116.62
M|0-CCUR_ E_CUTION ACCURACY ORBIT OETERtAINATZON ACCURACY
SGT _>47.0 S_ 503.2 SG3 270.1 ST 2941.5 SR 472.1 $S 932.3
RR7 ._31_ _ ._56 RTIr .9825 CRT .8672 CRS o.82Q6 (ST -.996!
5_6.0 i_3 ,O0_k_ RI3 .9825 LSA 3111.7 MSA 248.6 SSA 12.3
S_1 _§4.6 St_ _9.7 THA 2,75 ELl 2970.0 EL2 232,9 ALF 7,97
,AUNC_ DATE DEC 25 J_ FLIGHT TINE _w_.O0 ARriVAL DATE AUG 2 1969
HELI_ENTRIC CC_IIC
RL 147.13 LAL .00
RP 108.45 LAP -2.76
RC 137.792 Gk 12.19
PLANETCX_ENTR_C CONIC
C3 4Jo593 vHt. 6,449 DLA 3JOB7 RAL
LN(_ A2"MTH LN_H TIME L-I TINE IN] LAT
74.74 O 43 57 4100.41 -16.59
105.26 4 42 23 33_.07 -16.57
74.74 O 45 57 4100.41 -16.59
1o5.26 4 42 23 3336.07 -16.57
]]O.OO 6 47 32 2948.32 -_S.56
110.00 3 37 58 3536.17 -7.10
DIFFERENTIAL CORI_CTIONS
T0_ 2.5445 TRA 5.6674 TC3-1.38ff4 BAU .NIO0
ROE ._19_ RRA .1804 R¢3 ,0162 F_J .OJA42
rOE ].0OI6 FRA 2.6456 FC3 -._O02 edlP L_085
BOE 2.5970 BRA 5,6703 BE3 1.5825 FSP -90_
OIST_*ICIE E14.551
LQ. 93.27 VL 27.2?6 GAL 10.87 A2L _7.08 14_ _88.69 _IA 125.19 ECC .25532 IN,(" 2.9152 Vl 30.2P1
LCP 21.98 VP 37,249 GAP 12._! A_PP 89.07 TAt. 14_,25 TAP 71.94 RCA 93.23 APO 157.15 v2 34,945
GP -4.43 2AL 35.91 2AP l_.6J ITS 337.43 ZA[ 1_.9_ ETE 182.17 ZAC 125.89 ETC 168,04 CLP-I?0.59
5_.93 R_D 65_,_ V[L J2,7_ PTH Z.32 VI.IP B.53P DPA 5.62 RAP 31.79 ECC ] .6P45
IN] _ |NJ RT A$(_ IN] AZNTH |NJ TINE PO C$T T|M _NJ 2 LAT IN] _ LONG
173._O 298.32 62.40 I 52 17 3500.4 -20.15 166._7
Jl7.OJ L)95.3l _2._9 5 37 59 2736.J -2D,J4 JOg,P8
173._0 295._ C_._ I 52 17 3500.4 -20.15 166.47
117.01 29_.3| _.39 5 37 59 2736.1 -20.14 109.BP
• Z.25 3_0._0 67._4 7 M 40 234_.3 -29.35 _4.J$
I_,l_ _9,60 56,47 4 3_ 54 2936.2 o11.46 120.24
NI0-COJIK_ E_C_JTI_ ACCURACY CRBIT 0ETERNIN_TION ACCURAC_
S_T $4_5.O _ 4_.| S_3 253.6 ST 2876.9 SR 465,1 SS 898.3
_RT .637_ A_' ,63J6 RTF ,9_27 CRT ,8551 CRS o.B084 CST -.9963
SC_ _3,6 R_3 .0044 R13 .9827 LSA 5039.1NSA 252.5 SSA 12.1
SGI M72.6 _ 3_4.2 THA 2.74 ELI 2904.5 EL2 238,8 ALr 7.92
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